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THE ENGINEER. 


OIL ENGINES AND MOTOR CARS, 
By ANTHONY G, NEw. 

In my previous articles, ‘The Oil Engine for Motor 
Cars "’——see THE ENGINEER, January 6th, 20th, 27th, and 
February 38rd, 10th, 1899—the advantages, difficulties, 
and possibilities of the oil engine were considered, and it 
was shown that, although many vital improvements were 


highly advisable, no insuperable and inherent difficulties | 


existed which were likely to render it unsuitable for traction 


purposes or to cancel its many natural advantages over | 
power generators based on other known systems. The | 
chief improvements required are (a) Absolute synchronism | 


of the various actions ; (6) automatic control of the ignition 


ensuring absolutely correct ignition under all conditions; | 


(¢) homogeneous explosive mixture, the richness of whichis 
constant ; (d) 

amount of mixture, the compression, or the speed of the 
engine, but not by varying either the richness of the 
mixture or by permitting intermittent working; (e) the 
provision of an adjustable governor capable of regulating 
the speed of the engine at any desired speed. 

It is intended to consider now the application of 
oil engines to motor cars, and not to discuss the 
relative advantages of other systems. In order to 
simplify the consideration of this subject the fol- 
lowing divisions will be made:—(1) The car. (2) The 
engine. (3) Interactions of car and engine. 
day vehicles. (5) Requirements and possibilities. 

(1) The car.—The first essential condition is that 
the car shall be capable of starting in either direc- 
tion, of varying its speed within the natural limits of the 
power available, or of stopping either gradually or rapidly 
as required, irrespective of the gradient or road surface 
upon which it may happen to be at the time. The 
inertia and momentum of the car may be very con- 


siderable, and may necessitate a heavy expenditure of | 


energy when starting rapidly, and a considerable dissipa- 
tion of energy when stopping quickly ; the former tends 
to produce serious straining of the mechanism, and the 
latter to cause excessive wear and tear. 

The maximum power required to propel a vehicle, 
allowing 25 per cent. loss, amounts to about 13 horse- 
power eer ton per mile per hour—this maximum 
is calculated for a gradient of 1 in 5 on a_ bad 
road—and consequently, if a minimum car speed of 
four miles an hour under these worst conditions is 
required, the actual power necessary varies from 7} horse- 
power to a minus quantity per ton of weight. 


The speed limits imposed naturally depend upon the | 


type of vehicle. For light carriages, when high average 
speed is desirable, and when conforming to the present 


Act of Parliament, they are from four to twelve miles | 


per hour. Neither this minimum nor this maximum, 


owever, should be adhered to; the former because all | 


lower speeds to zero are wanted, both as working speeds 
and also to avoid sudden starting at high speed, and the 
latter partly because a reserve or higher speed frequently 
enables accidents to be avoided. For the purposes of 
these articles car speeds required for light vehicles will 


be assumed to be sixteen miles an hour (maximum) to | 


four miles an hour (minimum, when gradual reduction to 
zero is unobtainable) ; the maximum power required will 


therefore be 7} horse-power per ton on the basis above | 


given. 

Since it is desirable that one man only should be 
necessary for driving and steering a motor car it is 
obvious that the amount of attention required of him by 
the propelling and retarding mhechanisms should be as 
small as possible. 

The above are the more important conditions and 
— of the motor-driven vehicle itself, and will 
suffice for the present consideration of this subject. It 
is as well, however, to mention that the side “Stress, 
particularly on the wheels, is very great when the 


direction of travel of a car is changed, especially when | 


the speed is high or the carriage is on a cross-gradient. 


This side stress has not only led to dangerous breakages, | 


but frequently causes skidding, which is liable to throw 
the car completely out of the driver's control. 

(2) The engine.—The engine requires to be as light 
and small as possible, consistently with its output, 
strength of parts, and durability of wearing. surfaces. 
Since its weight depends upon its speed for a given 
maximum output, the higher the speed the better, pro- 
vided that proper lubrication can be secured, that effec- 
tive working can be maintained, and that bearing surfaces 
do not suffer unduly. As has been stated, the power re- 


quired varies from maximum to nil; these changes in | 


output vary constantly and sometimes very rapidly, and 


therefore make it essential that the engine should be | 


under particularly good, quick, and, preferably, automatic 


control. Either a constant speed or a variable speed | ec : é ; is w 

engine can be employed, but since the former depends | 
| 


for its control of output either upon intermittent work- 
ing, which canses vibration and other troubles, or upon 


ation of output by varying either the | 


(4) Present- | 


variations of power of each explosion, which it is difficult | 


to obtain over a wide range, the variable speed engine, 
whose output, with correct ignition, is nearly in propor- 
| tion to its speed, is much more suitable for the work. 
| Another advantage which the variable speed engine 
| possesses is that, if its output is controlled by its speed, 
it will always be working under its quietest and most 


any tendency of a governor to allow hunting will be less 
objectionable. It is true that a heavier fly-wheel is re- 
quired with this type of engine; but, as against this, the 
engine itself is lighter for the same maximum out- 
| put, because its maximum speed may safely be higher 
than that of the constant speed engine. 


but under certain conditions the engine is actually driven 
by the car, and hence some absorption of energy is neces- 
sary, whether stored usefully or wasted. It will be seen 
that the step from absorbing car energy to absorbing 
minimum—continuously acting—engine output is not 
great; this is one way of solving the difficulties and draw- 
| backs attending intermittent ignition, because a brake 


acting upon the fly-wheel of the engine, and automatically | 


controlled by the governor, can retard the vehicle when 
necessary, and can also absorb sufficient engine energy 
on * no-load” to avoid irregular ignition. 


| be about *89 indicated horse-power per 100 revolutions 


per minute per 100 cubic inches of piston displacement; | 


an engine, therefore, having 100 cubic inches of piston 


displacement, and running at slightly over 900 revolutions | 
plac g ghth 
per minute, would develop 74 brake horse-power, and | 


hence be capable of propelling a vehicle weighing one ton 
at a suitable speed under its worst working conditions. 
| It will also be noticed that very little power would have 
to be absorbed, over and above what is required for over- 
'coming the friction of the engine itself, when it is 
' running at 150 revolutions per minute. 
The engine should be entirely automatic in its detail 


as possible. When using a variable speed engine a 


| is advisable. 

With both the constant speed and variable speed 
engines, particularly when the driver desires—and in 
order to allow him—to proceed at maximum speed, there 
is a great tendency for the engine to become overloaded. 


The result of this is to cause rapid loss of engine speed | 


and power, and necessitates a reduction of relative car 
| speed being immediately made. It is, therefore, obvious 
that, in order to obtain the best results, overloading of 
| the engine should be automatically prevented. As will 
be explained later, this can be effected by making the 
engine governor reduce the gear ratio automatically at 
such times. Another cause tending to occupy much of 
the driver’s attention with variable speed engines on 
| many cars now in use is the employment of a hand 
control for timing the ignition. This provision enables 
the speed at which the engine obtains correct ignition 
and greatest proportional power, to be varied. It is 
possible for a skilled driver to use such a device to advan- 
tage, but continual attention is required, and any incorrect 
adjustment rapidly produces unsatisfactory results. The 
| tendency, moreover, is for the efficiency and maximum 
| output of the engine to be less than it should be, because 
in practice slightly late ignition occurs. The reason for 
this is to be found in the fact that, with a given 
| time of ignition, a certain speed secures correct igni- 
| tion and most efficient working, but the power of 
each explosion is reduced at higher speeds owing 
late, and at lower speeds, to early ignition. 
| If, therefore, correct ignition was secured at a given 
| moment—full power being used—and a slight increase in 
| load occurred, then reduction of speed would result, ac- 
companied by premature ignition and followed by less 
power and still earlier ignition. On the other hand, if 
somewhat late ignition was secured at that moment, then 
the increase in load would produce increase of power, and 
would continue so to do until the reduction of engine 
speed caused correct ignition, with maximum power of 
explosions. The practical outcome of this hand control 
when used by an unskilled driver is that the car fre- 
quently comes to a dead stop on even comparatively slight 
inclines; for although the driver may be well aware that 
| the engine is losing speed, and that an adjustment of the 
ignition-timing device is necessary, there is nothing to 
indicate to him whether earlier or later ignition is re- 
quired, or to what extent such variation should be made. 
The advisability and importance of securing correct igni- 
tion automatically, in spite of variations of speed or 


* It is true that the power of correct explosions-tends to increase as the 
of the engine decreases, owing to a slight rise compression, but 
tendency is more than cancelled by incorrect ignition, 


efficient conditions when on “ no-load,” and consequently | 


Not only is no power required from the engine at times, | 


The actual power generated by a good oil engine should | 


actions, and as much independent of the driver generally | 


governor capable of regulating it at any required speed | 


other changes affecting ignition, cannot well be over- | 
| estimated, and constitutes one of the chief provisions | 


Amongst other points which are often discussed are 
| the desirability of being able to reverse the direction of, 
rotation and of being able to render the engine self- 
starting. Without saying that either of these features,. 
particularly the latter, is impossible to obtain, the writer 
is inclined to regard neither as being of great importance, 
since causes, inherent in an oil engine, render altered 
adjustments necessary for starting, and hence continuous. 
running is more convenient, and because any transmission 
gearing which is really suitable for motor car work must- 
necessarily, as will be seen later, provide reversing: 
mechanism without such additional complication as 
would be involved by a separate reversing gear for the 
engine. What, therefore, is required in an engine resolves 
itself into a simplification of starting mechanism, render- 
ing it as convenient and automatic as is possible, together 
with automatic means by which the oil consumption, 
output, wear, and vibration are reduced to a minimum, 
but the engine continues to run even when no power is 
required for propelling the car. 

These, then, are the more essential conditions of, 
and requirements for an oil engine, when used for 
driving a motor car. It is assumed that all the general 
points regarding oil engine construction and design, as 
set forth in my previous articles on that subject, are 
sufficiently well known to render any repetition here 
superfluous, but, of course, the many radical improve- 
ments therein advocated are of all importance in render- 
ing this type of horseless carriage thoroughly satisfactory. 

(3) Interaction of car and engine.—It is obvious, 
since the speed of the engine is either constant or, if 
variable, is chiefly so arranged in order that its speed 
| may be increased when the car speed is compulsorily 
| decreased, that transmission gearing is necessary between 
| the engine and the driving wheels. This gearing must pro- 
| duce varying relative speeds of the two shafts when and as 
| required ; otherwise the speed of the car would be propor- 
| tional to the engine speed, and the average power of the ex- 
| plosions would have to be proportional to the gradient and 
road surface, or the engine would require to be large 
enough to propel the vehicle at maximum speed under the 
worst conditions. 

It is assumed that the chances of constrveting oil 
engines, capable of working at any speed, and such that 
the power of their explosions can also be varied over a 
sufficiently wide range to obviate the necessity for any 
variable speed gear, are too remote for present considera- 
tion. It is not improbable, however, that such engines 
will ultimately exist, and that they may also be capable 
of self-starting in either direction; but it would appear 
extremely doubtful whether the advantages would com- 
pensate for the additional weight, cost, and complication, 
sufficiently to ensure their adoption for motor car propul- 
sion in the place of the engines combined with trans- 
mission gearing, with which we have been dealing. 

It is also obvious that all interactions between the 
engine and the car necessarily take place through this 
transmission gear, and that it must therefore be so con- 
structed and designed as to meet the essential require- 
ments of each without permitting undue shocks and 
stresses, resulting from the combined action of a con- 
tinually driven engine shaft having considerable fly-wheel., 
momentum, and an intermittently-driven, stationary, or 
driving-car shaft, with considerable momentum or inertia, 
to be set up through it. In order clearly to understand: 
the interactions between a car driven by an oil engine 
and an oil engine driving it, as also the functions of each « 
under all the usual working itions, we will assume 
that we have a motor car :— Standing completely at 
rest on a level surface; (6) starting — on the 
level; (c) running normaliy’on a level road’of varying 
condition; (d) travelling up an incline of increasing 
steepness} (e) stopping on asteep incline ; (f) re-starting 
on such incline; (g) having come to the top of. the 
incline, immediately beginning to descend; and (hk) at 
the bottom of the descent running on an undulating road. 

It will be assumed that the vehicle weighs one ton; 
that the maximum speed necessary is sixteen miles an 
hour; that the minimum speed permissible for the worst 
gradient encountered is four miles an hour; that this 
gradient and speed require 73 brake horse-power of engine ; 
that the engine is capable of developing this power at its 
normal speed of 600 revolutions per minute ; and that, if 
fitted for running at varying speeds, its range is 150 to 
900 revolutions per minute. : 

(a) Having started the engine, it will be running 
under its governor control at 600 or 150 revolutions, 
per minute, according as to whether it is a constant or 
variable speed machine. In the former case it will be 
working with minimum force of explosions or firing 
| intermittently, or both, and in the latter case it will be 


| working more nearly—entirely, if the governor controls 
| its speed by means of an automatic brake—under full- 
| load conditions, and with less vibration. The car shaft 
| will, of course, be stationary. 

| (b) In order to start the car it is necessary to cause the 
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engine shaft. to drive the car shaft or wheel ; this involves 
the coupling of a revolving shaft to the stationary car | 
shaft by means of the transmission gear, and obviously | 
should be done as gradually as possible in order to avoid | 
shocks and strains. Any sudden coupling tending to 
start the vehicle at an appreciable speed not only causes 
damage and discomfort, but reacts upon the engine, the 
sudden overload produced tending to stop it without 
giving the governor sufficient time to increase its output. 
The transmission gear, therefore, should be able to | 
cause the engine to start the car at any given speed | 
within a definite minimum time, and should during | 
the whole of that time be causing equal accelerations of | 
ear speed. This would necessitate a variable speed gear, 
capable of producing gradual variations of car speed from 
zero to maximum. Such, doubtless, is the true type of 
gearing required. The actual maximum limit of such 
a gear would be essentially variable at will—without 
altering its zero—by changing any intermediate gearing. 
Since, however, no such? device is as yet available, com- 
mercially, we will assume for present purposes that a 
variable speed gear capable of giving gradual variations 
of speed over a range of 4 to 1 is employed; this is the | 
minimum range which will enable the constant speed | 
engine to satisfy our assumed requireménts. It may be | 
objected here that even a variable speed gear such as | 
this is not now commercially available; I, however, 
feel convinced that it is as certain that such devices will 
be on the market within a very short period as it is that 
they are in urgent demand. Were it impossible to design 
a suitable gear of this type, the competitive chances of 
the oil engine for motor car work would be small indeed 
until a good variable stroke engine or its equivalent were 
perfected. When starting the car, therefore, a clutch 
would be used to cause the transmission gear, at 
its lowest speed ratio, to start the car. With a constant 
speed engine the car would immediately tend to start 
at four miles an hour, the governor should allow more 
power to be developed sufficiently rapidly, and higher 
gearing could gradually be introduced. With a variable 
speed engine, however, the car would start at one mile an 
hour, the governor allow full power at that speed to be 
employed, higher engine speed could be secured, and the 
gear ratio increased. It will thus be seen that considerably 
less sudden starting is obtained by the use of the latter 
type of engine, and that all the objectionable effects are 
consequently much reduced. A further point in favour 
of a variable speed engine is that practically no alterations 
of the working conditions are caused when starting the 
ear, and hence there is less liability of readjustments 
being necessary at that time. 

(c) Having started the car, the driver is able, provided 
the road permits, to vary its speed by means of the 
gearing from 4 to 16 miles an hour with the constant 
speed engine, or from 1 to 24 miles an hour with the 
other type of engine. It will be noticed that with the 
latter engine an automatic interaction of speed gear and 
engine speed regulations is then advisable in order to 
reduce the amount of attention required; this can be 
provided for in a system of automatically governing the 
engine output by its speed, such as has already been 
referred to. At first sight it may appear that such an 
automatic device would essentially lead to unwarranted 
complication ; it is unlikely, however, that such would be 
the case, and it will also be seen later that a similar device 
is highly desirable even when using a constant speed 
engine. 

The car is now assumed to be travelling along a level 
road of varying condition at any desired and possible 
speed between 4 and 16 miles an hour; or 1 and} 
24 miles an hour with the variable speed engine. The | 
result of any variations of road condition or of car speed | 
is a fluctuation of the output of the engine, and is brought 
bout by the governor. In the one case the average 
power during the working strokes is changing, and in the 
other the engine speed only need be varied. 

Supposing now that it is necessary for some reason 
temporarily to reduce the speed of the car to between one 
and four miles an hour, it is necessary—but only in the 
case of the constant speed engine—to alternately dis- 
connect and re-connect the clutch between the engine and 
the car, and it is not possible to proceed regularly at such 
aspeed. This is naturally a considerable drawback, to 
avoid which a much greater range (16 to 1) of speed- 
gear would be necessary. 

(d) We now assume that the car commences travelling 
up an ineline of increasing steepness. The load rapidly 
increases, and the governor regulates the power of the 
engine accordingly, and will continue to do so until the 
maximum output is reached. Since, however, the maxi- 
mum car speed can only be gradually reduced as 
the incline becomes steeper, the driver must either use 
the lowest gear the whole way, or must constantly and 
gradually reduce the gear as he ascends. If it is desired 
to proceed as fast as possible, not only must the latter 
means be employed, but very careful and continuous 
attention is necessary; even then it is practically impos- 
sible to keep the engine fully but not overloaded. It will 
be seen that what is really required is an automatic 
arrangement by which the gear is reduced when the 
engine is fully loaded, and again increased if the load 
decreases. 

We may here point out that, according to our assumed 
data, the compulsory-minimum car speed, with the 
variable speed engine running at 900 revolutions per 
minute, becomes six instead of four miles an hour. 
Since, however, the worst conditions of incline and road 
surface are practically never encountered, but only pro- 
vided for. it is seldom that the speed of the variable 
engine need ever approach 900 revolutions per minute, 
even if this higher minimum car speed were considered 
advisable. 

(e) When stopping the car, especially on an incline, 
the load should not be taken off the engine more suddenly 
than is necessary, since it is liable to race in spite of its 
governor. Obviously the natural method to employ is to 
reduce the car speed, and consequently the engine load, 


variable speed gear, having a range from zero—which 


| sailing ships, and there are, perhaps, none more interest- 


| the solution of the problems dealing with the strength and 
| efficiency of these structures. 


to its minimum before throwing out any clutch. With 
the variable speed engine precisely the same conditions | 


/ would then exist as if the car were stopped on the level. | 


With the constant speed engine, however, this cannot be | 
the case, although a considerable mitigation of evils 
would result. 

We may here notice that in order to prevent the car 
from moving backwards a brake or equivalent device is 
necessary, but that this would not be necessary if a 


would also prevent any engine racing—-could be employed, 
because such a transmission gear is, under these cirewn- 
stances, equivalent to a brake when its ratio is nil. 

(f) When starting the car on an incline the same con- 
ditions, tendencies, and reactions exist as in the second 
case considered, but are all accentuated. The necessity 
for taking off the brake at the same moment as applying 
the motive power must be further provided for. 

(g) Having come to the top of the incline, and being 
about to descend, the power required from the engine is 
first reduced, then ceases, and ultimately, if the gear 
remains on, becomes a negative quantity, when the steep- 
ness of the descent is sufficient. The engine is then 
being driven by the car at a speed depending on the gear 
ratio and the car speed. The car speed, then, is conse- 
quently also controlled by the gear ratio, although 
indefinitely, unless the engine speed is constant under 
these conditions. 

With the constant speed engine the gearing can 
remain on, and the car speed will continue to correspond 
to the gear ratio until no power whatever is being 
generated by the engine. After this point, however, the 
ordinary governor would be powerless to control the 
speed of the engine, and consequently of the car. 

In certain cases it will be seen that power must be 
absorbed by brakes or similar devices, whether applied to 
the engine or to the car. 

With the variable speed engine the gearing, specified 
above, cannot remain * on” if the engine speed is only 
150 revolutions per minute, because the maximum car 
speed would then be only four miles an hour. A much 
greater range of gearing would be necessary to render 
this possible, desirable as it is. 

Assuming that in either case—constant or variable 
engine—the clutch is thrown out, the engine will run idly, 
as in the first case considered, and the whole control 
of the car will depend upon its brakes, which then require 
the driver’s continuous attention, and might therefore be 
automatically controlled to advantage. 

(hk) Running on an undulating road the transmission 
gear would again be used and its gear ratio would have 
to be continually altered according to gradient if maxi- 
mum possible car-speed were required. The maximum 
constant car-speed available is the speed at which the 
engine is capable of propelling the carriage up the steepest 
gradient on the road. 

The foregoing eight working conditions are sufficiently 
representative to show the interactions existing between, 
and the controls required by, an oil engine and a motor 
car. 

(To be continued.) 


SAILING VESSELS. | 

No, I. 
THERE are few structures more beautiful than those 
which are made up of the masts, yards, and rigging of 


ing from an engineering point of view. Almost every 
branch of mechanical science must be called into play in 


The question of the re- 
actions of the wind on the curved surfaces of the sails and 
on the spars and rigging at various velocities of wind and 
varying inclinations of the vessel, is amongst the most 
interesting in pneumatics. The subject of stability and 
steadiness in still water and amongst waves necessi- 
tates the employment of hydrostatics and hydro-dynamies. 
Again, the dynamics of a rigid body are involved in the 
solutions of the rolling, pitching, and heaving problems. 
Finally, there is the problem set engineering science of 
determining the stresses and strains, statical and dyna- 
mical, set up in this highly complex structure, which 
serve no other purpose than the simple one of supporting 
some canvas. 

The solution of all these problems in an exact way is 
impossible. The systems of forces which act on the 
spars and rigging of sailing vessels can be determined with 
fair accuracy under certain given conditions, but the 
distribution of the stresses can to a large extent be esti- 
mated only ina general way. Even when the relative 
stresses are thus determined, the absolute amount of 
stress which is permissible must, of course, be deter- 
mined by experience. 

Ships have been built from the earliest days with masts | 
and rigging of some sort or other; but thousands of 
failures were necessary before the support of the sails 
of ships became what we know it to be to-day. Most of 
the failures occurred naturally when there was some 
change from one type of vessel to another, or 
from a smaller size to a larger one. Many of these 
failures could no doubt have been avoided had the 
builders possessed any idea of the principles which ought 
to govern the determination of the scantlings. They 
would then have been able to adapt their previous expe- 
rience to the changed conditions. This is more or less 
all we are able to do at present. But with the fuller 
knowledge of the nature of the forces acting on the 
structure, we can do so with far greater certainty even 
when the departure from precedent is great. 


APPLIED Forces. 
The forces which act on the spars and rigging of a 
ship are due to the following causes, viz. :— 
(1) The wind pressing against the sails. 
(2) The weight of the spars, sails, and rigging. 
(8) The motion of the vessel, 


The pressure of the wind on plane surfaces has been 

found by experiments to be approximately :— 
q 430 cos? . 

Where v is the velocity of the wind in feet per second : 

i the angle between the normal to the plane 
and the direction of the wind ; 
q the pressure in Ibs. per square foot of plane, 

Later experiments have shown that this formula doves 
not give quite correct results, but for the present pur- 
pose it is near enough to the truth, more in particular as 
we have to assume the surfaces of the sails plane instead 
of curved, and thereby already admitting the possibility 
of some error. If the vessel is under way, then 7 is the 
angle which the apparent. direction of the wind, or the 
direction relatively to the vessel, makes with the normal 
to the sail; and v is the velocity relatively to the sail, 
and not the absolute velocity of the wind. If the vessel 
is rolling or pitching, then the velocity of the wind 
and its direction will continually change relatively to 
the sails. 

The overhanging weights of the spars and rigging can 
always be determined with any degree of accuracy. 

It is otherwise, however, with regard to the reactions 
arising from the rolling, pitching, and heaving of the 
vessel. These forces depend on the form of the vessel, 
the distribution of the weights of the structure and the 
cargo, and on the character of the wind and surface of 
the sea. It is found that the reactions of the weights in 
a vessel with a short period of roll compared with that of 
the waves are altered by the action of the waves, from 
what they would be if the vessel was rolling in still water. 
If the vessel has a long period compared with the waves, 
then the reactions will be increased somewhat by the 
effect of the waves. As the worst case of rolling in still 
water is improved by the action of the waves, we may fairl) 
adopt that case as our standard, and assume that if the 
strength is sufficient for even rolling in still water, it will 
be so for rolling amongst waves. As the resistance to 
the rolling has no great effect on the period of rolling, the 
most important factor in determining the reactions of the 
weights, we may neglect it and find the reactions from 
the following formula :— 


(1) 


_ m 
xa= 
Where w is the weight of the item under consideration, 
a its distance in the plane of rolling from the 
centre of gravity of the vessel. 
T the full or double period of the vessel. 
¢ the maximum angle of roll. 
m the metacentric height of the vessel. 
k the radius of gyration of the vessel. 

R will be a maximum when the vessel is at the extreme 
angle of roll. 

The effect of the form of the vessel and the distribution 
of the weights are dependent only on the metacentric 
height and the radius of gyration. 

Expressions similar to the above might be adopted for 
motions due to pitching, but as the vessel would be very 
unlikely to meet with both the most extreme rolling 
circumstances and the heaviest pitching conditions at 
the same time, we may assume that the above expression 
for R represents the whole of the forces due to any 
angular motion of the vessel. 

The effect of the heaving motion would simply be to 
alternately increase and reduce the weight of the structure, 
and could, if necessary, be taken account of by adding a 
certain percentage to the calculated weights. It may, 
however, probably be safely neglected. 

In attempting an analysis of the forces and stresses 
acting on a ship’s rigging, it is advisable to take a concrete 
example, as general expressions would become very 
cumbersome. The same principles can, of course, always 
be employed in any other case. 

We will take a large four-masted barque of 6000 tons 
displacement at a draught of 22ft. The metacentric 
height is 3ft., and the total sail area 29,000 square feet, 
which gives a moment of 2,554,000ft.* about the centre of 
lateral resistance, or about a horizontal line 11ft. below 
the water line. When the vessel is sailing on a steady 
wind then she will heel over until the total transverse 
moment of the pressure on the sails is equal to the right- 
ing moment of the vessel at that particular angle of 
inclination. Taking this angle of steady heel with all sails 
set as 5deg., it will be found that the transverse compo- 
nent of the wind pressure required to keep the vessel at 
this inclination will be 1°38 1b. per square foot of sail area, 
and probably the vessel would not proceed in a much 
stronger wind with all sails set. The whole of this 
moment, amounting to 1570 foot-tons, must, after allow- 
ing for it being taken about the centre of lateral resistance, 
and not about the deck of the vessel where the masts are 
supported, be taken by the spars and rigging. If the 
strength of the wind increased, then the moment on the 
sails would be increased in proportion, and the vessel 
would heel over still further. From the eurve of stability 
we can determine the maximum righting moment the 
vessel can have. As the total moment of steady wind 
pressure can never be greater than the maximum right- 
ing moment, it has been proposed that this moment of 
stability should be the maximum the masts and rigging 
should be able to bear. 

In other words, that it would be useless to provide 
more strength than that which would be able to resist a 
steady wind pressure capable of capsizing the vessel. It 
will, however, be shown that this view is erroneous, and 
that it may be necessary to provide for greater strength 
than the above reasoning may lead to assume ample. 
It will be fourd that the stresses due to other causes are 
very important—in fact, much more important than those 
due to the pressure of the wind on the sails, and that 
they may be near the breaking limit of the material with 
winds which would only incline the vessel to a small per- 
centage of the angle where she would have hér maximum 
righting moment. 

Taking the transverse component of the wind pressure 


R=1:23xw x Xwopa ... (2) 
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to be 1°88]b. per square foot, the forces on the individual 
sails of the foremast will be as follows :— 


Tous 

Upper topsail 9 


Assuming that half ot these forces are transmitted to 
the yard above, and half to the yard below, we have the 
following distribution :— 


Tons. 

At the royal yard ... 
upper topgallant yard. 

lower topgallant yard... 


4°4 tons is, therefore, the total force due to the pressure 
of the wind which this one mast and its rigging must 
support. 

We might, however, have assumed fewer sails set, say 
the lower topsails only, and a heavier wind pressure, say 
12+2 lb. per square foot in a transverse direction, which 
would incline the vessel under a steady pressure to the 
sume angle of heel as before, viz., 5 deg. The wind force 
on the fore lower topsail would then be 7 tons, or 
3-5 tons at the lower topsail yard, and 3°5 tons at the 
lower vard, 

In dealing with the forces due to the weights, we may 
assume the masts cut midway between each point of 
support and the intervening part with vards, rigging, and 
sails concentrated at the point of support. We will take 
two cases again, viz., one with all yards hoisted, corre- 
sponding to all sails set, and one with all movable yards 
lowered, corresponding to only lower topsails being set. 
The weights at the various places will then be as follows :— 

All yards All movable 


hoisted. yards lowered. 
Tons. Tons. 
topmast cap 4°6 
hounds... 4°1 ‘ 14 
lower mast cap . +6 773 
hounds &°5 8°5 
upperdeck... ... ... 5°2 5°2 
heel of the mast 1°4 14 
Total 30-0 


The transverse components perpendicular to and 
parallel to the mast are obtained by multiplying the 
above weights by the sine and cosine respectively of the 
angle of inclination. 

In the expression for the reactions of the weights due 
to rolling, we may assume the maximum angle of roll to 
be 15 deg. under the fair weather conditions. This 
would just immerse the edge of the deck. The double 
period we may take to be 15 seconds. For the heavy 
weather conditions we may take the maximum angle of 
roll to be 80 deg., and the double period 10 seconds. 
Under these conditions the reactions are as follows :— 


All yards All movable 
hoisted. yards lowered. 
Tons. Tons. 

At the royal cap 
topgallant cap 
topmast cap... 3°3 

hounds “7 3°2 


Summing up, we have the following forces acting on 
the foremast and its rigging as a whole :— 


Cuder Fair Weather Conditions. 


Wind Weight Rolling Total 
pressure. component, reaction. 
“4 ‘ 


At the royal cap... ge. 
topmast hounds... °8 ... 1°]... °6 ... 25 
lowermastcap... °9 ... 12... 26 
10 
Cuder Heacy Weather Cond tious, 

Wind Weight Rolling Total 
pressure. component. reaction. 

At the royal cap... 
 topgallant cap 11 2°2 
topmast cap 19 

lower mast cap... 3°5 24°... OS 
hounds 3°5 ... 4°2.. 10°9 


The last columns in the above tables give the forces 
the masts and rigging have to support, and it will be 
noted that the figures in the latter case are much in 
excess of those in the former one. except as regards the 
forces at the royal cap. Both tables show, as has already 
heen said, that the forces due to wind pressure are less 
important than the others. 


A cERTAIN humidity of the atmosphere has long been 
recognised in the textile factory as essential to the production of 
the finest patterns of cloth, and this special atmosphere is artifici- 
ally produced. It is, says the Mi//er, therefore quite feasible that 
an opposite condition of the air inside our mills would produce 
regularity in the manufacture of flour, notwithstanding widely 
varying hygrometric conditions outside the mill. 


THE Birmingham, Tame, and Rea District Drainage 
Board is said to be one of the largest farming establishments in 
England. During the past year, in addition to feeding a large 
number of cattle for the butchers, the products of the farm im- 
cluded :—664 acres of rye, yielding 783 bags ; 48 acres of wheat, 
15 acres of oats, the estimated yield being seven quarters per acre ; 
100 acres of mangolds, 56 acres yielding 1560 tons; 17 acres of 
swedes, the yield being estimated at 15 tons per acre ; 97 acres of 
kohl rabi, the estimated yield 18 tons per acre ; LS acres of turnips 
and 348 acres of rye grass, the latter producing 4404 tons. 296 
acres of hay were mown, the estimated yield being 35cwt. per 
acre, All kinds of vegetables were grown, and 155,988 gollons of 
milk were sold, realising £4527. 


LITERATURE. 


The Manufacture of Carbons for Electric Lighting and other 
Purposes. By Francis Jen~. London: The Electrician 
Printing and Publishing Company, Limited. 1899. 

THERE is no subject connected with electrical engineering 

upon which so little has been written and so little is 

generally known as the manufacture of carbons. An air 
of mystery, not unnaturally fostered by makers who had 
learnt by bitter experience, has been allowed to hang over 
the processes. A book on the subject by a person who 
has been ‘connected for some years” with a carbon 
firm is therefore particularly welcome, and when it comes 
from one who is not only well acquainted with the work 
under his hand, but understands how to put his thoughts 
on paper in plain straightforward English, we are doubly 
glad to see it. ‘* The whole object of this work,” Mr. 

Jehl says in his preface, ‘is to show that high-grade 

carbons can be made and manufactured in every country, 

and to dispel the idea that the art is confined solely to 
two or three countries of Europe.” 

The volume opens with some interesting historical 
notes on carbon manufacture, with particular reference to 
Pritchard's experiments. We then have some facts con- 
cerning carbons, and then we come to the modern 
process of manufacturing carbons. 

We may be permitted very briefly to abstract this, the 
principal chapter of the volume, just as the critic gives 
the plot of a good play or novel with the full knowledge 
that it will not interfere with the interest of the public in 
the original work. The first operation in the manufacture 
of carbons is the crushing of the well-cleaned petroleum 
coke or gas-retort carbon in stamp mills into pieces about 
the size of small gravel. If petroleum coke has been 
used, it is calcined after crushing in a furnace constructed 
on the Siemens regenerative plan. The necessity of 
having a good furnace is insisted on by Mr. Jehl here, as 
in several other places. ‘One of the main things,” he 
writes, ‘“‘in the manufacture of carbons is the furnace, 
and no doubt therein lies the secret that has baftled many 
in their attempts to produce a good carbon. Many have 
worked upon the system by preparing the raw material, 
thinking the secret of a good carbon must be in the 
selection of some special material, whereas it may 
be simply stated that one of the most vital 
necessities in the production of a good carbon 
is the furnace, and that although good material 
may be used, if the furnace in which the carbons 
are baked is not adapted to the requirements the 
carbons will not be up to the standard quality demanded 
in these days.’ From the crushers if selected retort 
carbon has been used, or after calcining if petroleum 
coke is employed, the material is reduced in a sort of 
pug mill or roller mill. It is then sieved, and, if neces- 
sary, further reduced till it will pass through a mesh 
8100 to the square inch, and some manufacturers go so 
far as to put it through a ‘“‘rotary silk gauze.” The 
carbon flour thus prepared, as. also the sifted lampblack, 
which is used in the manufacture is stored in bins and 
carried away in bags as required to the mixers, which 
are now generally of the ** wet’ type, that is to say that 
if several grades of carbon are béing used, instead of 
mixing them dry they are only mixed whilst being 
incorporated with the binding material, viz., warm gas tar. 
For high-class carbons, consisting wholly of lampblack, 
dry mixing is never required, but even for lower- 
grade carbons itis seldom used now-a-days. After leaving 
the mixers, from which it comes in a stiff paste, which 
ishardly sticky, the composition is further kneaded in roller 
mills, and sometimes ‘ callendered.” It is then stamped 
into cakes to fit the hydraulic advance press, in which several 


such pieces are squeezed together into cylinders ready to: 


be squirted in the carbon presses. A pressure of 350 to 
400 atmospheres is used for this squirting process. 
Several presses are described and illustrated by the 
author. The presses, depending on their size, will 
squirt from 40 kilos. to 1500 kilos. per hour, the pressure 
on the carbon itself varying from 1100 to 200 atmo- 
spheres; the latter, of course, only in the case of very large 
carbons for plates or electrodes. 

As the round carbon issues from the squirting press it 
is broken off into lengths and rolled down an incline plane 
into a pan, carried away and straightened by rolling on a 
flat plate. The pieces are then bundled in hexagons, 
bound together and packed in the chamotte retorts, all 
sides and spaces being filled in with carbon dust, and the 
holes of cored carbons stopped at the ends. They are 
then, by the modern method, carbonised by passing 
through some thirty-two small chambers in which the 
heat is gradually increased from 140 deg. Cent. up to the 
maximum. The final operations are sorting, cutting, 
grinding, and pointing, and they are all performed in 
special machines described in the book. Some carbons 
have further to be cored. The mixture for this consists 
of well-calcined lampblack mixed with water glass made 
from potassic carbonate. This is squirted into the carbons 
by hand screw presses operated generally by girls. The 
carbons are then dried and are finally cleaned and packed. 
In this brief description we have given merely a general 
outline of the method, following Mr. Jehl very closely, 
but omitting many minor points, which are, nevertheless, 
of major importance, and which those interested will do 
well to read for themselves. 

As some persons have expressed surprise that gas should 
be used for the furnaces of carbon factories, labouring 
under the impression that ordinary coal gas is employed, 
and that the expense must be considerable, Mr. Jehl has 
devoted.a chapter to a description and explanation of the 
principle of the action of the type of gas generator that is 
actually used. Considerable space is devoted in the next 
chapter to a careful description of furnaces and regenera- 
tors, into which we need not enter, as those who desire 
further information on this subject will certainly put 
themselves in possession of Mr. Jehl’s book. The book 
concludes, with the exception of an appendix on American 
practice and an extensive index, with some description of 
the plant required for the manufacture of lampblack, 


which the rational working of a carbon factory demands. 
This is a direction in which the author is of opinion that 
there is still room for improvement, and he offers several 
suggestions as to the points to which inventors might 
turn their attention. The best material for the produc- 
tion of lampblack for high-grade carbons is tar produced in 
gasworks or petroleum distilleries. This tar will give 
from twenty to twenty-five parts of soot per hundred. 
The material is burnt on a hearth, and the products of 
combustion are led through long condensing chambers, 
best made of rough brickwork, where the soot or lamp- 
black is deposited. Several furnaces and lamps for the 
production of soot are illustrated and described in detail. 

Mr. Jehl writes in an easy and attractive manner. 
The perusal of his book has given us much pleasure, and 
has removed from our minds the last trace of suspicion 
that anything of a secret nature lies in the manufacture 
of carbons for electric purposes. There are doubtless in 
it, as in all processes, many points which can only be 
learned by experience. These things, as far as we are in 
a position to judge, Mr. Jehl has done his best to make 
clear, and as he was for many years actually engaged in 
the processes which he is describing, he speaks with the 
authority of an expert. We must congratulate The 
Electrician on the addition of another valuable volume 
to its increasing library of technical works of a high 
standard of merit. 


The Modern Safety Bicycle. By H. A. Garratt. London: 
Whittaker and Co. 1899. 


WueEN the large number of persons who use safety 
bicycles is reméimbered, and the general ignorance of even 
ordinary mechanics which prevails, it must be felt that 
there is room for a book explaining in a simple manner 
the general mechanics of bicycle design and use. 
Such a book is that written by Mr. H. A. Garratt. It 
deals simply and solely with the safety bicycle, taking it 
detail by detail, and showing the reasons which have led 
to certain designs, and the advantages belonging to them. 
The first chapter is devoted to the frame itself, and in it 
is shown how the stresses which come at certain places 
are met by details of construction. These details are dis- 
cussed in the next chapter, where several ways of connecting 
corner pieces and other parts of tubes, the quality, strength, 
and advantages of certain shapes of tubes, methods of 
tightening the chain, and so on, come in for attention. 
In Chapter III. we have a very good paper on the front 
fork, the stresses in it, its degree of rake, and other points. 
Then different forms of frames are illustrated, and the 
advantages or objections pointed out. A very good 
chapter on ball bearings, in which the subject is served, 
devoid of mathematical dressing, in a form palatable to 
the general reader, follows. It is shown why some kinds 
of bearings are better than others; why, for example, 
the V form wears out rapidly, and the outward facing 
cones appear to get loose sooner than inward facing cones, 
and tend to bend the spindle. This is a point on which 
the author lays a good deal of stress, going to some 
trouble to prove that with the cones facing inwards, (1) 
the pressure produced on the ball races by the pull of 
the chain is then less; (2) the bending effect produced 
on the spindle by this pressure is less—indeed, in most 
cases nothing at all ; and (3) the amount of wobble at the 
rim of the wheel for a given amount of play in the 
bearings is less. Another point on which he is very 
emphatic is on the use of tool steel carefully tempered 
for balls and for the races they run on. He utterly 
rejects and condemns all case-hardened races, and 
says that if there is difficulty in manufacturin.; 
balls and races of tool steel, it is the fault of the 
machinery. He is, however, of opinion that the 
manufacture of balls has been brought practically to 
perfection. In the discussion of the maintenance of ball 
bearings, and again, later in the volume, when writing of 
chains and gearing, he recommends the use of a heavy 
mineral oil in preference to the sperm oil generally used. 
His contentions are strongly put. He shows that from 
an engineer's point of view the thick oil is better, because 
the load per square inch of bearing surface is really 
heavy, and that it has many advantages from the rider's 
point of view. For example, it is far cleaner in use, it 
prevents dust entering the bearings, it makes the machine 
run absolutely noiselessly, and, greatest of all, one oil up 
per season is sufficient. For the chain, particularly when 
used in a Carter’s gear case, it is particularly advan- 
tageous, as it splashes very little and keeps the chain in 
excellent condition, causing it to run with absolute 
smoothness and without noise. Mr. Garratt points out 
that as this lubricant is thicker than the usual bicycle oil, it 
must not be expected that the pedals, for example, will 
spin round readily; but this amount of friction, repre- 
sented by the viscosity of the oil, is quite inappreciable in 
actual use. We imagine that nearly everyone who 
follows the author’s arguments in favour of heavy mineral 
oil will be tempted to give it a careful trial. The volume 
concludes with chapters on general fittings, handle bars, 
gear cases, parcels carriers, and so on. We have not 
read any book on the subject of bicycles more suited to 
both the bicycle maker and the bicycle user, and we feel 
fully justified in recommending it to the attention of all 
who are interested in cycles. 


Chimney Design and Theory: A Book for Engineers and 
Architects. By WALLACE Curist1E. London: E. 
and F. N. Spon. 1899. 

Tur existing literature on chimneys consists of some two 

or three books wholly devoted to the subject, some odd 

chapters here and there in volumes of formule and data 
and general steam engineering, and articles scattered in 
technical magazines and journals. An opening therefore 
exists for a comprehensive work on chimney design, and 

Mr. Christie's attempt to supply it is laudable, and in a 

very large measure successful. It begins with a general 

very brief history of chimneys, which might have been 
omitted without damage. A chapter on the theory of 
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chimney draught follows, which leaves a great deal un- | 


said which would bear discussion. For example, there | 


is nothing about the advantage or otherwise of tapered | #part ; in the middle of this space we lined out 120ft. long by | to_ pile, and 5ft. crab piling driven. 


chimneys, and the question which was raised some | 
Years ago of having the shaft wider at the top | 
than at the bottom is not mentioned. The chapter | 
is full of tables gleaned from various sources, which | 
are unquestionably valuable in their way if only some | 
safe guide to one’s road through them can be found, | 
but are vastly dry and unattractive reading. The next few | 
pages on chimney formule are almost as bad, and we | 
fancy not a few persons will rest satisfied with the first | 
paragraph, which runs :—* Professor H. B. Gale gives | 
this handy rule, that the sectional area of the chimney in | 
square feet should be equal to the number of pounds of | 
fuel to be burned per minute.” The author provides—for | 
the most part there is little individual workmanship in the | 
book—several tables on the rate of combustion. Two give | 
the chimney area for rates of combustion of 13 and 23°8]b. | 
per square foot of grate per hour, another gives the coal | 
capacity of chimney, another the horse-power of boilers, on | 
the American standard of 34} lb. of water evaporated | 
per hour from and at 212 deg., and, finally, 


one | 
gives the horse-power of chimneys, when 2 Ib. of coal | 


per hour furnishes one indicated horse-power at | 
the engine. These latter should prove useful in| 


designing chimneys. In some excellent chapters on steel | 
chimneys a large number of examples from actual | 
practice are described, general dimensions, sectional | 
drawings, and formule used being given. The reference | 
is entirely to boilers for land work, and the following | 
remarks will probabiy astonish marine engineers :—** More- | 
over, when the ordinary chimney is working at its full | 
capacity, the velocity of the ascending columm of gases 
is so great that very little heat is lost by radiation through 
the shell, even though the latter be without any lining, 
which is quite common.” 

The latter part of the volume is devoted to brick 
chimneys, and the subject is taken in much the same 
manner as the section on steel constructions, many 
examples from actual work being given. High 
chimneys are condemned, the observation of Professor | 
Wood that a high chimney is ‘a monument to the folly 
of the builders” being endorsed by Mr. Christie, who is 
of opinion that better results can be obtained from the | 
employment of several small chimneys. He admits, | 
however—and the picture he gives of a battery of ten 
Cahall boilers, each with its own steel chimney, confirm 
his view—that a single well-built chimney is far more 
sightly. The concluding chapters deal very scantily with 
the razing, straightening, and piotection of chimneys 
against lightning, and a fairly good index concludes the | 
volume. 

This book will be found useful, principally for the 
examples from actual practice which are given in it. The 
general treatment of the subject is far too vague to be | 
satisfactory, and the value of it would have been more | 
than doubled if the author had omitted many of the con- | 
Hiicting formule which he has given, and had selected 
only those which his own or other persons’ experience 
had shown to be the best. Mr. Christie appeais to have 
49 opinions of his own, or to lack the courage to assert 
them. 


ERECTION OF A DRAINAGE PLANT. 


We have received from a correspondent the following report 
of the erection of a drainage plant at Port Mourant, Berbice, 
British Guiana. The plant consists of a Tangyes’ coupled com- 
pound cotidensing Belfast centriftigal pumping engine, capable 
of delivering 300 tons of water per minute witha total lift of 5ft., 
working with a steam pressure of 150 1b. per square inch. The 
engine, by the same makers, is coupled compound condensing, 
with high-pressure cylinder 13in. diameter and 25in. low-pres- 
sure cylinder with 24in. stroke, coupled direct to the centrifugal 
pump, and running at 99 revolutions per minute. A Babcock | 


Fig.l 


| it, we had no such indication. 


extending into-Resource-abandoned land on -the other. 
stop-offs were put in the old side line about twenty roods 


80ft. wide, taking it down in parapets of 2ft. at a time, as 
per Fig. 1. We went down a total depth of 17ft., ending up 
6 oft. long by 24ft. wide. This carried a slab of concrete 50ft. 
long by 20ft. wide by 2ft. 6in. deep to take walls of suction 
and delivery, as per Fig. 2. Before putting in concrete the 
bottom was well rammed with old iron, broken bricks, and 
burnt earth to a depth of 6in. 
piling 6ft. long driven at the two ends. We had at first 
intended to sink the pit to a depth of 8ft. and then paal off 
the actual size required and dig out the earth, but this 
would, of course, have cost far more than ordinary para- 
peting and heading away, so when we got to this depth and 
found the earth standing well, we were tempted, on the score 
of economy, to go down lower, intending to stop and put in 


Fig. 3. 


paal off at first indication of a slip. As bad luck would have 
Parapet after parapet stood 
well to a depth of 15ft.; we got down to this depth on a 
Saturday, it stood all right, and on Monday we took out the 
remaining 2ft. on one side, viz., ‘ the dam side.’ 

“On the Tuesday morning the watchman came in at five 
o'clock and reported that the pit was filled up, stating at the 
same time that the parapets remained intact. We hurried 
there and found that the earth on the abandoned land side 


' that had been headed away a distance of 40ft. from the edge 


of the 60ft. had sunk and forced up the bottom of pit to a 
height of about 10ft., as shown in Fig. 3. This sinkage was 
caused by a layer of ** running or quicksand,” which, so far as 
we could ascertain, was about 20ft. below land level, the 
weight of the earth evidently forcing it up. Before we could 


| remove this earth, we had to paal off the two sides with hard 


wood timbers for piles 10ft. by 8in. by 8in., and pitch pine 


—— 


The concrete block had sheet | 


= 


to first pile of paaling off to prevent wwash—see KE, Fig. 5, 
In front of this apron a timber was placed from pile 
On the concrete slab, 
| brick walls for suction and delivery were built, the suction 
walls were 14ft. 6in. high, starting at a thickness of 4ft. and 
| brought up—with set off of 6in.—to 2ft. at the top; the walls 
| Were straight for 22ft., ending with a semicircle, and 11ft. 
apart. The delivery walls were the sam» height, starting at 
3ft. Gin. and ending up 18in. at top, their width being 15ft., 
and their length 12ft.—see F, Fig. 5. As fast as the walls were 


| built up the earth was headed back and rammod round them, 


At a distance of 7ft. below land level, a concrete slab 2ft. thick 
was laid to carry the boiler and engine, its size was 30ft. by 
15ft., and 20ft. by 15ft.—see g, Figs. 4 and 5. Here we think 
we made another mistake, and if doing another, would either 
put concrete on piles in the same way as the chimney is done, 
or run brickwork to prevent any sinkage. On this slab a solid 
wall was built for the engine, and four brick pillars H, each 
5ft. high by 2ft. square for boiler, earth being rammed over it 
' to the height of brick pillars, and then another concrete slab, 
30ft. by 12ft. by lit. to take 
the walls of boiler. The 
pump was placed on four 
12in. by 12in., G.H. timbers 


bolted together and let into 
brickwork on the suction 
side. The engine was put 
on a solid brickwork, as 
already mentioned, 


“On the delivery side 
there is a paaling off of 9in. 
by 9in. B.T. timbers and 
2in. G.H. planks, and on 
the suction side another 


paaling off of the same 
materials. In each paal off 
piles were driven 11ft. below 
the top of theconcrete block 
j and planks 2ft. 6in. 

“The chimney founda- 


tions are as follows: 

Five piles 22ft. by Sin. by 
Sin., driven down till they 
would go no more and then 
capped—see I, Fig.6. The 


distance apart of the four 
outer piles was 14ft.; we 
then rammed earth all 
round and put in a concrete 
slab 16ft. square by 2ft. 


Fig-6 


seantlings, 6in. by Gin. for runners with 8ft. by 2in. white 


| pine planks, the piles and planks being driven to the 14ft. 
| below land level. 


We tried not driving so deep at first, but 
found that the earth continued to come up until we got to 
that level. So far as we could make out, there must have 
been about a foot of quicksand and then good clay again. 


| The paaling off was braced at the top from pile to pile by 


and Wilcox boiler, containing 1827 squave feet heating surface, 
und worked at a pressure of 150 Ib. to the square inch, supplies | 
steam. The chimney is of iron. It is T0ft. long and 4ft. dia- 
meter, and was made by Wilson and Nicholson, Motherwell. 
It has a cast iron base plate sft. Gin. square, and was itself in 
seven sections of 10ft. cach, the bottom section starting at 
5ft. Gin. and ending 4ft. diameter, the others being 4ft. 
throughout. It is lined inside with fire-bricks that were sent 
out with it, and is placed on a brick pedestal 10ft. high. 

Our correspondent writes :—‘ The land level at the point 
where the pump is laid down is about 53°33G.D. Part of the | 
pit is in the old Resource Draining Trench, the parapeting 


‘certainly run no such risk. 


hardwood runners. 

“ This silt very much increased the cost of the job, and, as 
it turns out, it would have been cheaper to have paaled off as 
we at first intended. Had we another to do, we would 
We also think now that we 
made a mistake in heading the earth away parallel to the pit, 


| although it was 40ft. off, it should have been placed more in the 


position shown in Fig. 4. The slip not only entailed extra 
expense in heading out, but more than doubled cost of filling 
up. This, we think, the only trouble we had worthy of 
mention. 

“We should have mentioned that on the delivery side a 


eoming upcn Resource Side Line Dam cn the cne side and ' concrete apron was put in from the end of the concrete slab 


Ma 


deep, the concrete coming 
lft. above the cap, building 
in piles and caps, and leav- 
ing solid mass to build 
pedestal on. The top of 
the block is about 53 G.D., 
and on this was built a 
pedestal with a solid base 
12ft. square by 2ft. high, 
each course of brick shaving 
a set in of 2in., making 


square ; 
brought up 8ft. high, the 
top four courses forming 
a cornice of fire bricks. 
In building this part, a centre bore was left of 5ft.6in. diameter 
lined with fire bricks. The total brickwork measured 930 cubic 
feet, for which the mason was paid at the rate of 8 cents per 
cubic foot. The actual finished height of chimney is 80ft. 
from the concrete slab to the top. : 

« The scaffolding for the chimney was then erected. This 
consisted of four pieces P.P. scantling 36ft. by Gin. by Gin.; 
the first two were erected close to two corners of the pedestal, 
the other two being fixed 9ft. outside the two opposite 
corners, so as to allow for hoisting the chimney on the inside 
of the scaffolding—see J, Fig.6. The four scantlings were 
secured by braces of hardwood spars of about 3in, diameter, 
interlacing each other, as shown in Fig. 6. 

“To the first four were spliced four pieces Sin. by 5in, scant- 
lings with a splice 5ft. long, secured by two bolts, and shoe 
spiked on at the bottom, as shown in L, Fig. 6; this 
scantling being also secured by hardwood spars in the same 
manner as the first four. The third section was then erected 
of 4in. by 4in. scautling connected to second section, the 
whole scaffolding being 90ft. high. To the top of this was 


the actual pedestal 10ft, 
this was then 
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sections underneath the longitudinal girders. In this way 
the platform has a remarkable lateral stiffmess. As the 
expansion and contraction of the arches exert a very slight 
stress upon the longitudinal girders, special iron supports are 
fixed in one of the abutments to prevent a lateral displace- 
ment of the platform, at the same time that it allows 
a longitudinal expansion. At the other end the girders 
are solidly bolted into the abutment, so as to prevent 
any longitudinal displacement of the platform when the 
trains are suddenly stopped. The total weight of the bridge 
is calculated at a little more than 706 metric tons, or 8200 
kilos. per metre. 

As sufficient space had to be left in the middle of the river for 
navigation during the building of the bridge, the temporary 
piles for supporting the scaffolding could only be carried out 
20m. from each side, and the first thing to be done was to 
construct two sections of the platform, which were ultimately 
connected by a temporary bridge. The method adopted for 
accomplishing this was as follows :—The section was con- 
veyed into position on barges slightly above the level of the 
platform. The barges were then filled with stones until the 
section rested on the two ends of the platform, to which it 
was bolted. The whole operation only occupied a few hours, 
and was carried out with complete success. By the aid of 
this temporary structure the platform has been completed 
without causing any further interference with the water traffic, 
and the arches are now being built to support the permanent 
way. When this is terminated the scaffolding at each end 
will be removed. 

The bridge over the port of Grenelle has a much greater 
skew than the one already described, and forms indeed a 
slight curve. It leaves the embankment on the Ile des 
Cygnes at an angle of 51 deg. 45 min.; at the first pier it 
has an angle of 47 deg. 15 min., and at the second, 
42 deg. 45 min. The total length of the bridge between the 
abutment on the island and the pier on the Quai de Grenelle 
is 102°80 m., and the central span between the axes of the 
pier is 31°56 m. There is nothing novel in the construction 
of this bridge, except in the system of supports on the piers 
and on the abutment at each end. These are in the form of 
pivots having a free movement on steel beds, which them- 
selves run on roller bearings in a longitudinal sense. The 
girders spring up from the piers and meet in the centre, 
while the ends have a free play on the abutments. The 
bridge is thus able to offer the greatest resistance to heavy 
traffic, and, of course, in this type of structure no special 
difficulties have had to be overcome in meeting lateral 
stresses. The bridges have been designed, and the work is 
being carried out, by the Société de Constructions de 
Levallois-Perret, and the whole of the undertaking is to be 
completed before the opening of the Exhibition.. For much 
of the above information we are indebted to M. Bonnet, the 
chief engineer of the Western Railway Company of France. 


RUSSIAN CANALS, 


Aw lnperial Commission has come to the conclusion that 
the lake-canal system of the empire must be reconstructed. 
By the improvements carried out in these canals in 1897, at 
a cost of 124 million roubles, the navigable waters were im- 
proved here and there, but there still remain great drawbacks 
to navigation, as has been shown by the experience of 1898 
and 1899, and during these two years it was found to be im- 
possible to convey the whole volume of the Volga freights 
along these canals. According to the scheme of improve- 
ment, forty vessels ought to be able to pass through the 
locks in twenty-four hours; as an actual fact, it has never 
been possible to get more than thirty vessels through in that 
period of time. The voyage from Rybinsk to St. Peters- 
burg was to take only thirty days, but it takes from forty to 
fifty days. It was said that one result of the improvements 
in question would be the cheapening of the cost of transport- 
ing corn from the Volga to St. Petersburg; this also has not 
come about. Thus the only thing that remained was to 
rebuild the canal system, and for this purpose the Ministry 
of Ways of Communications has asked the Imperial Council 
for a vote of credit. 

The improvements comprised in the project are concerned 
mainly with the canals in northern Russia. Among other 
works to be carried out are the construction of a dock for 
tugboats at the convict fortress of Schliisselburg, on the 
south-western point of Lake Ladoga, and at the mouth of 
the Neva, the strengthening of the banks of the White Sea, 
Onega, and Ladoga canals, rebuilding the old locks in the 
Ladoga canals, and increasing the width of the new Lake 
Canal, in which at one spot the vessels cannot pass each 
other for a distance of four versts. 

The idea of connecting the Baltic Sea with the White Sea 
by means of a continuous waterway, which is of long stand- 
ing, has been brought to the front again by the establish- 
ment of Russia’s new naval station at Port Catherine on the 
Moorman coast in Lapland, and it has been discussed 
recently by M. Timonoy in the official Jowrnal of the 
Imperial Ministry of Ways of Communications. M.Timonov 
suggests a system of canals starting from the eastern shore 
of Lake Ladoga, thence vid Svin to Lake Onega, and due 
northwards through Lakes Sego and Vygo to Kem, on the 
western shore of the White Sea, and on the 65 deg. north 
latitude. The projected canal system would be of sufficient 
depth to allow not only trading vessels, but also the vessels 
of the Russian navy, to make use of it. Although the pro- 
ject would be an immense undertaking to carry out, there 
can be no doubt that it would be of very great political and 
economic service to the empire. Taken in conjunction with 
the recent extension of railway accommodation in northern 
Russia, the construction of this system of canals would be a 
further blessing to that region of Russia. From a strategic 
point of view, this canal would be of inestimable benefit for 
the Russian Baltic fleet, which would be able thereby to 
reach the open ocean or the Baltic unhindered, and the 
naval base on the Moorman coast line would be brought into 
communication with St. Petersburg, Cronstadt, and Libau. 
The naval strength of Russia would be increased consider- 
ably, and the construction of harbours on lakes Ladoga and 
Onega would give a great impetus to the local industry. The 
opening of such an important artery of commerce would 
have a stimulating effect upon the economic development of 
the lower waters of the Obi and Yenessei rivers, and the 
shipping industry of northern Siberia would receive a new 
lease of life so soon as this projected communication with the 
Baltic was opposed. A route to the European markets 


would be opened to the White Sea trade, and under more 
favourable conditions than is now the case. There is no 
doubt that the schemes hitherto put forward for carrying out 
his project have failed by reason of the great outlay, and it 


remains to be seen whether the scheme of M. Timonov 
demands a smaller expenditure of money than did those of 
his predecessors. It is curious to observe that this latest 
project makes no mention of the estimated cost; it may be 
that the question of expense has not been worked out. If 
this is the case the chief factor in the project has been lost 
sight of. 


POSITION AND SIEGE GUNS YFTOR 


THE WAR. 

WE spoke some weeks ago of the need felt of heavier guns 
than our ordinary light field pieces. In Ladysmith, our 
army at first found themselves without a single gun of 
greater power than the regular so-called 15-pounder field gun, 
that is, the 3in. piece of 7 ewt. with a 14 Ib. shrapnel shell, as 
its only projectile. The Navy, with promptness and enter- 
prise, came to our help with two 4°7in. quick-firing pieces, 
throwing 45-pounder shells, and with 12-pounder guns of greater 
weight and power than our field gun, both being ingeniously 
put into the shape required by furnishing them with im- 
promptu platforms and carriages, as already described. We 


GUNS OF 


| 


~ With regard to the war operations generally, we think that 
the lesson to be learned is what we suggested in our article 
of October 13th last. We spoke of “‘ the very serious element” 
of smokeless powder and magazine arms having added enor. 
mously to the Boer’s means of defence, and we deprecated 
boldskirmishing.”” Wespoke of the evil formerly experienced 
of being generally called upon to attack a position chosen by 
the Boers themselves, from which it was almost impossible 
to dislodge them, and we pointed out that the difficulties 
would be greater than in our previous wars, and that it 
was questionable if any men could do better than we 
did before. Writing now, we can hardly add to this, except, 


| unhappily, to say that we have repeatedly attacked Boers in 


positions not only chosen, but also thoroughly prepared and 
fortified by them, and although two, if not three, times success- 
ful, we are now thoroughly checked. Surely we ought to recoy- 
nise that this increased power in defence calls for quite 
different tactics, namely, extension of spade work. Instead 
of attacking a position, we “should endeavour to place 
troops opposite to our entrenched enemy in a_ strong 
defensive position, and move round” his flank. Once 
get behind him and trench, his supplies are cut off, 


Seale of Feet 
2 3 4 


47-INCH GUN ON 40-POUNDER CARRIACE 


have continued to feel the want of powerful guns firing 
common shell. Lord Methuen’s force has a battery of 5in. 
howitzers, throwing a lyddite shell weighing 50 lb. 
field howitzer, for it weighs only 9 ewt., and it is mounted on 


| 
'and then he has to make the 
| be starved into surrender. 
This is a | 


a 14} cwt. carriage, so that the load is by no means heavy. | 


Efficient as these have proved, something more powerful is 
demanded ; and last week, at two or three days’ notice, were 
sent out 4-7in. guns on travelling carriages. These pieces are 
not ordinarily thus mounted for service, and an adaptation 


attack instead of us, 
Doubtless, in many cases, this 
is not practicable, but once grasp how easy the defence of a 
trench is, and surely we could in many cases either succeed, 
or so far threaten to succeed, as to cause the enemy to fall 
back. The spade, we believe, is the weapon called for by the 


or 


| magazine rifle and smokeless powder, and the sooner we apply 


it the better. Toapply it, we must grasp the fact that we can 
push smaller forces than formerly forward, and surround 
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4:7-INCH GUN FOR SDUTH AFRICA 


was called for. 
anything heavier than a field gun. Ina regular siege fixed 
platforms are used. To attack prepared positions in field 
operations a powerful gun on a travelling carriage is required. | 
For the 4-7in. gun the 40-pounder muzzle-loader carriage was 
found suitable, and thus an unusually powerful gun was 


supplied. This piece is shown in Fig. 2, and the carriage in 
Fig. 1. The gun fires a shell weighing 50 ]b. like the 5in. 


howitzer, but the piece weighing 40 cwt. discharges it with a 


122630 2 


— ELEVATION — 


In ordinary field operations mobility forbids | bodies of men that we could never have attempted to sur- 


round had we not the power of forming a terrible belt of fire 
without smoke. It appears to us that the General who best 
grasps this practical use of trenching will win. Perhaps 
attacks may become more and more rare; the question will be 
who so checkmates the other as to drive him to the alterna- 
tive of attack or surrender. It is conceivable that an army 
might surround one of equal size and starve it into surrender. 
Thus we can conceive two armies opposite extending their 


4-7-INCH QUICK-FIRE GUN ON 


muzzle velocity of 1750 foot-seconds, and great range. Like 
most impromptu combinations, however, it is by no means 
perfect, for the gun being much beyond the 40-pounder in 
power has also a much stronger recoil, and this may give 
trouble on service. 

Another and better adaptation, with the object of supply- 
ing a siege gun of peculiar power, is shown in Figs. 3, 4, and 5. 
The 4°7in. quick-firing gun—that is, the piece brought up by 


the Navy to Ladysmith—is mounted on the carriage of a | 


Gin. howitzer, with the recoil gear for a fixed platform 
removed. The result is very satisfactory for work 
when it is not too heavy, the total weight of the gun and 
carriage being about 85 cwt. These Figs. are specially 
interesting, we think, because they show Captain Scott’s 


Ladysmith gun, except that his gun was fixedon an impromptu | 


platform set with concrete. This piece has a sort of platform 
of planks, with an inclined wedge-shaped piece, on which the 
carriage moves and recoils. It is hardly probable that it will 
be as quick in its fire as Captain Scott’s arrangement. Some- 
thing will probably be lost in rate of fire in making a movable 
carriage take the place of a fixed mounting. It is understood 
that 6in. howitzers are to follow, so that we hope that we may 
be provided with powerful artillery before long. 


6-INCH HOWITZER CARRIAGE 


trenches like arms, and trying to enclose cach other, and 
when one is out-flanked, as seems to threaten Lord Methuen, 
we question if he ought not to prepare a wider curve of 
trench behind and fall back on it. The hope of advancing on 
his present line so as to relieve Kimberley seems very poor. 
For the moment it may be questioned if he could do better 
than draw gradually and safely back, so as to keep the very 
large force now opposite to him digging trenches and follow- 
ing him, instead of being more mischievously employed else- 
where. Allour speculations at home, however, must be made 
with reserve, as we cannot know the local conditions as those 
on the spot know them. 


Tue total output of the locomotive-building shops of 
the United States—outside of the railway shops—during the year 
just ended was 2473 locomotives, the largest number yet recorded 
in a single year. The increase over last year is 598 locomotives, 
or about 32 per cent., and is about 10 per cent. higher than the 
next best year, 1890, when the total output was 2240 locomotives. 
Of the 2473 locomotives built Jast year, 339, or nearly 14 per.cent., 
were compounds, In 1898 the output of compounds was 373, or 
20 per cent, of the total output. 


6 
= 
LH 
; = Gi ES. 
| 
Fig.2 
| 
\ 
: 
3 
| 
| 
| 
| 


Jan. 5, 1900 


THE ENGINEER 


— 


QUICK-FIRE GUN 


(Kor description see page 6) 


4°7 IN. 


Fig 3. 


THE EARLY RAILWAYS OF SURREY. 
No. THE SURREY IRON RAILWAY. 


| 
| supplying materials. The dock ccnstruction was announced | 


A century has now elapsed since the first effective steps | 


were taken to construct railways near London. At that 
time the necessity for improved inland carriage for heavy 


goods and military stores between London and Portsmouth | 


had become seriously felt. Sea carriage depended, of course, 
solely upon wind and weather, whilst the Channel swarmed 


with French cruisers and privateers. Two schemes for canals | 


were got up and begun, but the cost frightened capitalists, 
and there was much reason to apprehend difficulties about 


water supply. A railway was admitted to be cheaper to , 


make, and on December 9th, 1799, Mr. William Jessop, one 
of the best-known engineers of the day, submitted plans to a 
meeting of manufacturers connected with the Wandle 
valley industries at Wandsworth. His scheme was for a line 
from that place by Croydon, Reigate, and Arundel to Ports- 


| utmost conviviality.” Considering the festive habits of these | 
| At this point, on the south side of Mitcham Station, begins a 


mouth, but it was thought wiser to begin with the first | 
section only, and on May 21st, 1801, an Act of Parliament was | 


passed for constructing the Surrey Iron Railway from 
Wandsworth to Croydon. 

This was the first public Act for a railway alone, as such, 
although several Canal Acts had contained clauses authoris- 
ing branch railways many years before. Jessop’s estimate of 
the cost, which may not have included everything, was 
£33,000, but £50,000 was authorised to be raised, if so much 
Was required. Owing toa rise in prices, however, another 
£10,000 was sanctioned by Acts of 1805 and 1806. A com- 
mittee. of twenty-nine gentlemen, mostly the local manu- 
facturers, was appointed to carry out the Act. and to ad- 
minister the company’s affairs. The various officers who 
had piloted the scheme so far were confirmed in their posts, 
William Jessop, of Outram and Jessop, Butterley Ironworks, 
Derbyshire, being engineer ; and Mr. William Bedcott Luttly, 
solicitor, of Wandsworth, clerk or secretary. Messrs. George 
Wildgoose and John Foakes surveyed and valued the land 
required ; and Mr. Walter Powell was made treasurer. Mr. 
George Leather, of a well-known Leeds family of engineers, 
superintended the execution of the works, which included a 
dock or basin at ‘Wandsworth, and branch railways from 
Mitcham Common to-Hackbridge, and. from near Merton to 
Phipps’ Bridge to the calico-printing and bleaching works of 
Mr. Richard Howard. The former branch was certainly 
made ; the latter we have no proof of. At the meeting when 


as to let cn July 27th. Apparently no trouble was found in | 
getting the works started or carried cn, for the basin was 

opened on January 7th, 1802, at which date the line was 

formed nearly all the way to Creydcn, and * the undertakers 

waited only for the approach of open weather to lay down the | 
iron.” Some hitch, perhaps, occurred in this process, for the | 
line was not opened till July 26th, 1803, on which cecasicn 
‘the Committee went up in wagons drawn by one horse, and 
to show how motion is facilitated by this ingenious, yet 
simple contrivance, a gentleman, with two companions, drove | 
up the railway in a machine of his own invention, without | 
horses, at the rate of fifteen miles per hour.” It is further | 
narrated that “ the Committee afterwards dined together at | 
the King’s Arms in Croydon, and spent the day with the | 


days, this probably means a good deal. 

The basin or dock at Wandsworth, from the east bank of | 
which the railway started, still exists with little alteration. 
It is on the east side of the Wandle’s mouth, parallel to it, | 
and has a separate tide lock as an entrance from the | 
Thames. The lock has probably been rebuilt, and has two | 
sets of gates at the river end. There is a little wall on each 
side of the entrance to keep out high tides, formed of the stone | 
block sleepers of the old railway, Fig..1. |The inner basin is | 
about a quarter of a mile long, and was intended to hold thirty | 
narrow canal barges at a time. Connection through the | 
Grand Junction Canal at Brentford with the North and | 
Midlands was a principal object of the Surrey Iron Railway 
Company. A century ago this part of Wandsworth was 
termed Ram Field, but the basin is now Railway Wharf, 
and is used by two or three firms in a large way of business. 
Except a curious old wooden crane, Fig. 2, now much decayed, 
there are no signs of the appurtenances of the tramroad, 
though it was fully provided with turntables, shoots for 
tipping rough materials into the barges, sidings, and a little 
office with a weighbridge in front. 

The Surrey Iron Railway started from the south end of | 
Railway Wharf, at a point now the centre of Red Lion-street. | 
About 150 yards of kerb, from the wharf gates to the Ram | 
Brewery, consist of its stone blocks, some being built into the 
wall of a shoeing forge close to the gates. It crossed Wands- 
worth High-street on the level, and went down what is called | 
Buckhold-road, crossed and then re-crossed the Wandle on | 
wooden bridges, coming into Garratt-lane, at the site of the | 


the officers were appointed, held at the Spread Eagle Inn, at | wheelwright’s shop against the Wagon and Horses Inn. It | 
1 


Wandsworth, June 4th, 1801, Mr. John 


' h Ibert presiding, it | then continued along the east side of Garratt-lane, the foot- | 
Was resolved to advertise for tenders for making the line and | path of which is about ii its course, communicating with ' lane into Croydon, ending about Lower Churcb-street. That 


Day's Ironwerks—now McMurray’s Royal Paper Mills—and 
several calico-printing works and logwood grinding mills. It 
cut off the sharp bend at Earlsfield; the station now occupies 
the point where the “London and Southampton Railway 
crossed it in 1838 upon an arch of 22ft. span and 154ft. high. 
The tram passed through Summerstown, crossed Plough-lane, 
and the footway to Collier's Wood, called Mead Path, is 


| directly in its course. So is Byegrove-road. It then crossed 


the London and Epsom highway on the level, and was con- 
tinued to Mitcham along the present Church-road. There 
were then, as now, large flour mills at Merton, and copper- 
rolling works lately converted to other uses. Phipps’ Bridge 
is a little higher up the Wandle; if theré was a branch, it 
must have run from Church-road. From Mitcham the line 
followed the course of Ravensbury Path and Baron Walk till 
it crossed on the level the Sutton and Reigate turnpike road. 


genuine relic of the old line in the shape of a lane -called 
Tramway Path. It is the same width, 24ft., that was taken 
for the railway, but soon becomes merged in the Croydon and 
Wimbledon branch of the Brighton Railway. At an occupa- 
tion over-bridge close to Mitcham Junction Station, the Hack- 


| bridge branch of the Surrey Iron Railway led off southwards 


for 1} miles to the oil mills and skinning works of Messrs. 
Shepley. A footway follows the route of this branch from the 
occupation bridge, and is also termed Tramway Path, being 
virtually a continuation of the other. Going behind Tram- 
way-terrace, it comes out at the Goat Inn at Beddington 
Corner. The line then crossed the site of the schools, and 
went in front of the quaint weather-boarded houses. It 
entered the park beyond near the Culvers-avenue lodge gates, 
and crossed it to the bridge at Carshalton, over the 
Wandle. This bridge is formed of cast iron segments, 
brought by canal and railway from Butterley Ironworks 
before 1836. No traces of the line remain, but - the 
private road along the river to Hackbridge -Mills - looks 
very like its course. There are still parchment and leather- 
dressing works here, and a snuff mill, but a century back there 
were a whole lot of snuff mills turned by the Wandle. There 
seems no reason to doubt that the branch was, most un- 
necessarily, a double line. From the junction on Mitcham 
Common the main line followed the present railway course 
to Beddington-lane Station, then kept to the left near the 
Jolly Gardeners’ Inn, and ran on the south side of or very 
near to the Croydon and Mitcham-road, then diverging from 
it and crossing Waddon Marsh-lane—where several of its 
stone blocks remain—near the level crossing, and by Factory- 
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part was then called Pitlake Meadow, now all built over, and 
known simply as Pitlake. The route named brought the 
railway behind the barracks; in front of them there is at 
least a quarter of a mile of stone block sleeper kerb in the 
Mitcham-road. 

The length of the main line may be taken as eight miles, 
Hackbridge branch 1} mile, a branch across Garratt-lane to | 
Were and Bush's oil mills at the modern Earlsfield a quarter of | 
a mile, and sundry other small sidings would make the whole | 
system about 10 miles, if the Phipps’ Bridge branch was not | 
made, which would make it about half a mile or so longer. The | 
stone blocks, numbers of which exist at Wandsworth, were of | 
a reddish sandstone, l5in. to 16in. square by 8in. or 9in 
deep, with a plug-hole sunk about half way down. Into this | 
an octagonal oak trenail was driven nearly to the bottom, and 
s2wn off even with the top of the stone. A hole being bored in the 
trenail, a blunt iron spike with a head fitting the countersunk 
notch in the ends of two rails was driven in and held them down 
tolerably firmly. The rails were 3ft. 2in. long, rectangular | 
plates of cast iron 4in. broad on the tread, and an inch thick, 
except for 5in. or 6in..at each end, where they were jin. | 
thicker. Below the outside edge was a rib or fish belly about | 
2ft. long, for additional strength. Above the inner margin 
rose the flange which guided the wheels, about an inch wide 
at the base and rather less at the top. This flange was 
curved, being only 1fin. high at the ends, but 3¥$in. in the 
middle. A slight alteration of shape would have made these | 
rails reversible. Some of them, at any rate, had a small | 
sunicircular projection in front at each end, to give a wider 
base upon the stone block. At level crossings straight flanges 
only lin. high were used, paving being laid to prevent injury 
from the highway vehicles. There seem to have been 
numerous cross-overs ; the points were simply wrought iron 
tongues pivoted at one end, with a stop cast on each side of 
the crossing-plate to prevent it going too far. Somewhat 
stronger rails of the same design are said to have been used 
for repairs, but the breakage was always excessive, whilst the 
grinding action of the narrow wheels on the stones and dirt 
kicked up by the horses, wore the treads into furrows and 
increased the friction. 

The gauge is variously stated as 4ft..as 4ft. 2in., and as 
“about 54ft.,” but, of course, this depends upon how it was 
measured. No gauge is mentioned in the Act of 1801, nor in 


| 
| 


¥ 


white capitals, 3in. high, on a black ground, and to be 


| registered by the company’s clerk. They might be gauged as 


to capacity not oftener than four times a year, but anybody | 
could use the line, on paying the tolls, with any sort of road | 
or railway wagons that came within the prescribed weight | 
and size. The ordinary wagons weighed, loaded, about 3} | 
tons, having four wheels 29in. in diameter, of cast iron, with | 
twelve spokes, getting wider towards the centre. They were 
only 2in. broad on the tread, with the edges slightly rounded 
off, so as not to cut up common roads. The hubs or centres 
were Sin. long, and the wheel base only 3lin. Thus the | 
wheels only just cleared each other. A longer base, by pre- | 


' venting two wheels at a time being on a rail 38in. long, would 


probably have saved much breakage. Some wagons had the | 
fore wheels well in front, and the other pair under the centre, | 
to facilitate tipping out the contents; in fact, the whole | 
carrying stock must have greatly resembled the railway con- 
tractors’ earth wagons of the present day. The bodies 
evidently stood above the wheels, and not between them, as 
they are said to have been 5ft. square aud 2ft. deep. The 
wheels ran loose upon wrought iron axles. Accounts differ 
slightly about both wagons and rails; probably there was no | 
standard for either. Tredgold says the wheels were 32in. in 
diameter, and that the wagons weighed a ton, and might 
carry 3} tons, some being 8ft. long. 

From Mitcham Common down into Croydon was 1 in 120, 
but the rest of the way the gradient was practically nil. 
The line was at first well ballasted, the horse tracks being 
filled up nearly level with the flanges; fenced with oak posts 


| and rails, and provided with milestones, but it got into such 


bad condition, through lack of cash, that the resistance in 
proportion to the weight drawn was jy. In 1830 it was said 
to be * generally filled with dirt and stones, and of not more 
use than a common road,” whilst the incessant breakage of 
plates took all the profit. The price paid for forming and 
ballasting the line was 4s. 10.1. per lineal vard, and £1 8s. 8d. 
for permanent way materials and labour. Mr. Basil Cane 
put the cost finally at two guineas per vard of double line for 
rails, or about £3700 per mile. With the land, &c, and the 
dock at Wandsworth, the whole affair cost about £50,000, 
which the company had great difficulty in raising. The con- | 
tractor who made the line was probably Mr. Edward Banks, 
wn had constructed several cans, or portions of canals, 


of March, however, 


| Act, on the first Thursday of June. 


the blocks were still removing, the 
number being estimated at 60,000, with 80 tons of broken 
ones. Doubtless the rails, to the amount of some 1200 tons 
were sold off first, as they would have been worth about 
£41000. The iron was‘ believed to be of a quality highly valuable 
for mixing with and tempering certain varieties of British 
iron for new railway rails.” The quantity is equal to 38 |} 
per yard, or about 40 Ib. per rail. 5 

In May, 1848, several portions of the site of the line were 
sold, the wharf and basin being disposed of at Garraway’s 
June 8th, to Messrs. Watney and Wells, millers, of Wands. 
worth. It comprised eight or ten acres of land and water 
with three cranes, a wood-built warehouse, two swine. 
bridges, &c. 

The annual ** General Assembly ” of the Surrey Iron Railway 
Company was always held, in azcordance with the origina] 
With the exception of 
1830, when it was held in London, and 1829 and 1831, whey 
we cannot trace any meeting at all, it invariably took place, 
from 1801 to 1848, at the Spread Eagle Inn at Wandsworth, 
Many special meetings were also held there, and others iy 
town. This hostelry still exists, but was entirely re-built 
few months ago. It may fairly, we think, be regarded as the 
birthplace of the London railway system. 


Considering the extraordinary success of railways as 


whole, both mechanically and financially, it is remarkable 


that the very first one sanctioned by Parliament should have 
been so complete a failure. Opened, however, before any 
locomotive had ever run upon rails, the Surrey Tron Railway, 
a head without a body, never had a fair chance. Its history 
has never been written before, but though quite forgotten, 
and unknown to the present generation, it is full of interest 
as the beginning of that extraordinary mass of railway 
legislation for which the nineteenth century will always be 
celebrated. 


COMPOUND EXPRESS ENGINE. 


Nor long since we had occasion to refer to the admirable 
train service of the North of Ireland, in which two railway 


‘companies are concerned, the Great Northern of Ireland 


from Dublin to Belfast, and the Northern Counties of Ireland 


Fig. 1—-STONE BLOCK SLEEPERS AT WANDSWORTH 


many much later railway Acts. From careful measurements 
at the only spot where the resting-places of the blocks remain 
pretty perfect, we conclude that they were 5ft. apart from 
centre to centre across the track, these centres corresponding 
with those of the rails or plates. Deducting 2in. on each side 
for half the width of the tread, makes the gauge 4ft. 8in. over 
the outer faces of the flanges, and adding the same amount 
brings it to 5ft. 4in. across the outside edges of the plates. 
Between the backs of the flanges, at the base, would be 
ft. Gin. Whatever the gauge was, the intermediate space, in 
which the wagoners walked when they were not too lazy, was 
the same, and this is stated to have been 5ft. It was Jessop’s 
practice to make it equal to the railway gauge. Horses, 
donkeys, and mules were employed to work the traffic, which 
Was always lamentably small. In fact, the line was a hopeless 
failure, and could hardly have been otherwise in its incomplete 
state. A dividend of some sort was paid in 1805 and 1806, of £1 
per share—apparently £94 paid up—in 1813, and again about 
1820 there was something. Nothing was ever paid after 1825. 

The Surrey Iron. Railway tolls, and those of the basin and 
wharf, were farmed or let to contractors, who took over the 
cutire working, and seem to have appointed some of the 
officers. At any rate, in June, 1806, they wanted someone to 
act as wharfinger, lock-keeper, and watchman. Three years 
luter a Mr. Basil Cane filled the office of superintendent and 
wharfinger for the company. Mr. W. B. Luttly continued , 
to be clerk till his death in 1834, when he was succeeded by 
Mr. B. C. Luttly, who occupied the post when the company | 
was finally dissolved. 

As regards the tolls themselves, by the Act of 1801, 4d. per | 
ton might be charged upon every kind of goods or merchan- | 
dise carried into or out of the basin at Wandsworth, whilst 
for railway carriage the maximum rates were 2d. per ton per 
mile for manure; 3d. for chalk, lime, clay, sand, bricks, &c.; 
4d. for metals, coals, coke, fuller’s earth, corn, grains, &c.; 
und 6d. for everything else. A ton of coals for Croydon, 
landed at the wharf, would therefore pay 3s. In June, 1804, 
however, the rates in use were 3d. per ton for basin dues, 1d. | 
for manure, 2d, for chalk, &c., and 3d. per ton per mile for 
metals, grains, and every kind of goods. Coal was charged 
3d. per chaldron for basin dues, and the same per mile, the | 
London chaldron being about half the Newcastle chaldron of 
53 ewt. The coal traffic to Croydon must have been con- 
siderably affected by the opening of the Croydon Canal from | 
the Thames at Rotherhithe in 1809, as sea-borne coal in barge | 
loads would certainly be cheaper than canal-borne fuel in the | 
little tracks of the Surrey Iron Railway. Most of the 
wagons used on the line belonged to the mill-owners and | 
manufacturers, and to the contractors who leased it. These | 
vehicles hag to bear the owner's pame and number painted in 


' nominally purchased it, expecting the London and Brighton 


| This was promptly followed by notice from Mr. Luttly that 


and colliery railways in the North-Midland district. One 
may pretty safely assume that the rails came from Butterley. 
Towards the end of 1802 it was resolved to extend the line 
from Wandsworth to London, terminating between Stamford- 
street and the river. Jessop surveyed a route, and thought 
£35,000 would be enough, but from lack of support nothing 
more was done. This extension might have saved the for- 
tunes of the Surrey Iron Railway, which was otherwise quite 
cut off from London traffic. After all, London must have 
been the chief market for the Wandle manufactures, and the 
line was crossed by no fewer than four great main roads. It 
would certainly have paid better to send goods direct by road 
wherever they were wanted in London, bringing back stores, 
&c., than to send them five or six miles to Wandsworth, then 
by barge down the river, and cart them finally from a wharf. 
As regards manure traffic, which was expected to be 
important, the market gardeners would generaliy have 
brought it out as back carriage, instead of using the | 
railway. What traffic there was came from another line, | 
which we shall describe in a separate article. The closing of 
that line towards the end of 1838 completed the ruin of the 
unfortunate old tram. In 1844 the London and South-Western 


would connect it with their own line at Croydon, and with the | 
South Western at Garratt-lane—EarIlsfield—and run over the 
latter to the projected terminus at Waterloo, which was to_ 
accommodate both companies. It was soon, however, sold to 
the Brighton at cost price, though it seems doubtful if the | 
double transaction was anything more than a book entry. 
When, in 1846, the Brighton amalgamated with the London 
and Croydon, it quickly discovered that a Croydon and Wands- 
worth line was unnecessary, and the powers of an Act | 
obtained on July 27th in that year were allowed to lapse. | 
It does not mention using the Surrey Iron Railway, which 
was then virtually abandoned. In fact the Epsom branch of 
the Croydon Railway, authorised in 1844, had taken a timber 
yard, house, stable, and coal sheds at Pitlake belonging to 
the old tram at or near its termination, and had crossed that 
line on the level without alluding to its existence. | 
Holding on any longer was clearly useless, and on August 
3rd, 1846, power was obtained to dissolve the Surrey Iron 
Railway Company, to take effect exactly two years later. 


on and from Monday, August 31st, the line would be stopped 
for the passage of wagons, but that the basin and dock would 
remain open for the present. In November tenders were 
asked for taking up the whole of the iron and stone through- 
out the line, and stacking them on the wharf at Wandsworth. 
The contractors had to make good all level crossings and 
finis the work by the eud of January, 1847. By the middle 


Fig. 2—-OLD CRANE AT WANDSWORTH 


from Belfast to Londonderry and other large towas. In our 
impression for September 6th we illustrated one of the fine 
express engines of the Great Northern of Ireland line, de- 
signed by Mr. Charles Clifford, locomotive superintendent, of 
Dundalk, and constructed by Beyer and Peacock, Limited, of 
Manchester. We now have much pleasure in illustrating a 
Northern Counties compound express engine, designed by 
Mr. Bowman Malcolm, locomotive superintendent, of Belfast, 
and also built by the Gorton firm. The dimensions of the 
engine are given in the following tabular statement :— 


Cylinders — 
Diameter, high-pressure . . 1s8in. 
low-pressure . 26in. 
Stroke .. Min. 
Wheels— 
Bogie .. oft. diameter 
Driving .. Tft. 
Trailing. . 
Walschaert's gear 
Travel of high-pressure valve 3tin. 
low-pressure valve .. fin, 
Lap of high-pressure valve, outside .. lin. 


inside jin. negative 
low-pressure valve, outside jin. 

Lead of high-pressure valve .. 

low-pressure valve 


vein. full 


” rein. full 


Boiler 
Distance from centre to rail .. Tft. Ijin. 
Diameter of barrel .. .. 4ft. din. 
Distance between tube plates 10ft. 74 Zin. 


sft. Sy,in. 


Length of fire-box (copper) 
3ft. 10%in. 


Width of fire-box 


Height of fire-box at front 6ft. Spin. 
Tubes (brass), number 199 
diameter, outside . . 1jin. 


Heating surface— 


ire-box 106-67 square fect 
Tubes 
Total .. 1153-60 square feet 
Grate area 18-25 a 
Pressure 170 per square inch 


Weight in working order 
Trailing wheels .. 


Total 455 tons 
Tender— 

Capacity of tank ge Wag 2090 gallons 

Capacity forcoal J tons 5 cwt. 


We believe the Walschaert’s valve gear was first used for 
inside cylinder engines by this company, and its adoption 
has proved so eminently satisfactory that Mr. Malcolm has 
adopted it as his standard. It will be noticed that the adop- 


tion of this gear, which only requires one excentric for each 
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| 
cvlinder, leaves ample room for the axle journals, which in 
the case of these engines are 11in. long. : 

These engines are chiefly employed for fast train and ex- 
press passenger service between Belfast and Londonderry, | 
and Belfast and Portrush, distances of 953 miles and 
674 miles respectively. The trains are frequently made up of | 
rolling stock equal to about twelve six-wheeled coaches, 
averaging about 13 tons 10 ewt. eath—a gross weight behind | 
the tender of about 162 tons. 

The time occupied on the journey between Belfast and 
Londonderry is 2% hours, and between Belfast and Portrush 
1 hour and 40 minutes. These speeds do not, of course, 
appear at the first blush te be anything exceptional, but it 
must be remembered the line is only double as far as Bally- 
mena, a distance of 38 miles, and that beyond that point the 
service is controlled by an electrical train tablet system— 
Tvers’—and as there are eight meeting-places between Bally- 
mena and Portrush, and eleven meeting-places between 
Ballymena and Londonderry, there is, of course, a consider- 
able delay, which cannot possibly be avoided in the working 
of a single line. 

The actual time usually occupied in running, after deduct- 
ing the time stopped at the two stations between Belfast and | 
Portrush, and at the seven stations between Belfast and 
Londonderry, is 94 and 132 minutes respectively, which re- 
presents un average running speed of 434 miles per hour, 
making no allowance for the time lost stopping and starting 
from the various stations, and the loss of time arising from 
slowing down the trains at the numerous tablet stations. | 
To illustrate this, we may mention that the average of the | 
maximum speeds attained between stations over the entire | 
journeys, as taken by a Boyer’s speed recorder, generally 
stands at about 53 miles per hour. 

The engines handle the trains with the greatest ease, | 


cheapness over iron railways for lines of light traffic and | Mossman went out to Australia about that time to push the 


moderate speeds, especially where wood was cheap and iron dear. 
He was to some extent justified by American experience, where 


| 
| 


idea there. We have not been able to find that a single yard 
of wooden railway was laid in either country on this plan, 


many of the early lines were virtually wooden railways with | but nevertheless it is not unlikely that for pioneer lines, 
a thin strip of iron, weighing 12 Ib. or 15 1b. per yard, spiked | through densely wooded countries, it might, at any rate, have 
down to longitudinal timbers. The carrying wheels were to | been better than no railway at all. Mr. W. Prosser was secretary 
run loose upon the axle, whilst if this broke, the bevelled | to the Metropolitan Wood Pavement Company, which pro- 


guiding wheels would at once take the weight and enable the 
train to be safely pulled up. For running round curves, in 
fact for keeping the train on the line at all times, the grooved 
slanting wheels were indispensable—of course, in the absence 


| of flanges on the carrying wheels. 


The first experiments with Prosser’s system were carried 
out ona line about 175 yards in length, laid near Vauxhall 
Bridge, in the latter part of 1843. It was on the Middlesex 
side of the river, and consisted of longitudinal sleepers of 
Scotch fir—by some reports of beech—9ft. long, and 6in. 
square, prepared by Payne’s process, and laid upon transverse 
timbers,. Accounts vary as to the gradients, but an advertise- 
ment of the line, signed by its engineer, Mr. John Valentine, 


| of the Belgrave Works, Ranelagh-road, only mentions a rise 


of 1 in 95 and a curve of 725ft. radius. Others speak of a 
rise of 1 in 25 as well, and even of 1 in 9. Possibly these were 
found too severe, and were lowered before the experiments 
came to an end. On this line there ran daily, from 10 o'clock 
till dusk, one of Squire’s steam carriages constructed for 
common roads. Squire’s steam carriages were usually fitted 
with his patent water-tube boiler of the kind illustrated in 
THE ENGINEER for August 17th, 1894; the engines, as in 


| Gurney’s carriages, being laid horizontally under the front of 


the vehicle, and working the trailing wheels, one or both of 
which could be used as required. It weighed in working 
order about three tons, two tons being on the driving wheels, 
and was fitted with the inclined guide wheels just described. 


although the gradients are in several cases long and severe. | The groove in these formed a right angle, each face being 3in. 


One of these gradients is 11 miles from start to finish, and | broad. The carriage worked the gradient of 1 in 95 perfectly, 


averages 1 in 100, the worst portion being for a short dis- | 
tance 1 in 89. We may add that our own experience shows 
that speeds of 70 miles an hour are very easily reached by 
these cngines. 


SOUTH YORKSHIRE COKE TRADE IN 1899. 


THE Vast development of the South Yorkshire coke trade 
during the past year has rendered it scarcely of secondary 
importance to the coal trade itself. The marked changes 
which have come over values cf all kinds of small ccal, slack, 
and smudge, has made it a very profitable industry, and hus 
caused large sums of incney to be sunk in ccke ovens and 
appliances. In the early portion of 1899 coke was contracted 
for at 12s. to 13s. per ton, but tenders fer the seccnd half cf 
the year ranged from 18s. to 18s, 6d. per ton, the advance 
in seme instances being scmething like 50 per cent. cn pre- 
vious vears’ rates; whilst at the close of the year contracts 
were made at 20s. to 21s. per ten, and in the month cf 
December 24s. had to be paid fer odd lots, which secured 
immediate delivery. Great as has teen the advance in the 
prices cf coke, the values of slack and smudge have advanccd 
in a similar way, coking smudge, which a few years ago could 
be procured at 6d. to 1s. per ton, is now worth ds. to 5s. Cd. 
per ton at the pits. To add to the difficulty of high prices, 
cealowners who ure ccal producers have becn able to ecnsume 
all the coking fuel they produced. This has caused a large 
number of disused thin-seam collieries and day-holes to Le 


re-opened and worked to a fair profit, whereas when priccs | 


were normal they lost money. The chief feature of the year 
has been the censtruction of several large ranges of ovens cn 


the Simons-Carves system, ata cost, it is estimated, of frcm | 


£8000 to £10,000. The Wharncliffe Silkstone colliery, betwecn 
Sheftield and Barnsley, were amongst the first to put down a 
plant which provides for the by-products being utilised. The 
Barrow Colliery Company have also put down a splendid 
installation. These firms are being followed by the Rother- 


ham Main Colliery Company, the Monkton Main Company, | 


South Yorkshire, whilst Messrs. J. and G. Charlesworth, the 
well-known West Yorkshire coalowners, are putting up a 
plant at their Robin Hood Colliery, near Wakefield. The ol 
types of oven, so well known in this district, have been worked 
to their full capacity during the year. The ovens at the Oaks 
Colliery, belonging to Cammell and Co., of Sheftield, which 
have a producing capacity of 78,000 tons per annum, have been 
largely worked during the year. The Denaby and Cadeby 
Colliery Company, near Mexbro, who rank as the largest 
producers of fuel in the county, have produced a large ton- 
nage, and during the year a large coke propelling steam ram 
has been constructed, at a cost of £800 to £1000, by Messrs. 
Needham, Brothers, of Barnsley. A long range of over 100 
coke ovens which have laid idle, and have been in the hands 
of bailiffs for over five years, are being delegated as the year 
closes. A new company has been formed, and has taken 


over the Church-lane Colliery, Dockwarth, as well as the | 


ovens, and are working the Flockton seam of coal in order to 
provide fuel. Should prices keep up, this branch of the coal 
industry will be probably further developed. The need of 
more railway facilities for removing the increased traftic 
caused by the development of the district coal and coke 
trades was never more apparent than at the present time. 


WOODEN RAILWAYS. 


Mone than fifty years ago there was under trial in the 
heighbourhood of London a railway experiment of no little 
interest and originality. Like so many crude ideas of those 
days, it was found wanting in practice, but nevertheless it 
attracted a good deal of attention at the time. This was 
Prosser’s Wooden Railway, the invention of Mr. William 
Prosser, jun., of Pimlico. Wooden railways were not exactly 
iv novelty, though probably none then existed, as they are 
known to have been used in or near Newcastle-on-Tyne in 
the seventeenth century. It was the use of guide wheels, 
placed at an angle of 45 deg., which, in conjunction with 
wooden rails, formed the subject of two patents obtained, one by 
Messrs. J. L. R. Kettle and W. Prosser, in 1843, and one by the 
latter alone in 1844... A vertical guide wheel with double 
flanges, working on a central rail, was included in both 
patents, but does not seem to have been tried by the 
patentees. The inclined guide wheels appear to have been 
original in bearing upon thé inner edge-of- the rails, one pair 


even when starting upon it, and is said to have gone up the 
rise of 1 in 25, carrying fifteen men and two boys, weighing 
in all, say, 1} tons, with only one driving wheel in gear. It 
could even surmount, though with difficulty, the rise of 1 in 9 
or 10. Upon one occasion the leading pair of carrying wheels 
were removed, but the machine ran with the bevelled wheels 


| quite safely, carrying a number of passengers. On Novem- 


KETTLE AND FROSSER’S RAILWAY, 1843 


| ber 25th, 1843, the experimental running ceased, the carriage 
having since the beginning of the previous month made trips 
equal to the passage of twelve trains a day for four years, or 
say 17,500 journeys. Except on the curve, the saw marks 
were still visible on the surface of the wood. The line was 


d/ called the Patent Economic Wooden Tram Railway. A 


model, on the scale of 1}in. to Ift., was shortly after- 
wards exhibited at the Hall of Commerce in Threadneedle- 
| street, but the chief demonstration of Prosser’s system took 
= upon Wimbledon Common during the summer of 1845. 
| Here a line, shaped like a racket-bat, and about 1§ miles in 
| length, was laid, the radius of the circular portion being 
| 660ft. A part was laid with iron rails, but most of it with 
| “* Payneised”” beech timbers, let into cross sleepers and 
secured with wedges. There were inclines of 1 in 50, 1 in 80, 
| and 1 in 200. Owing to wet weather and insufficient founda- 
| tions, the line was fearfully rough and trying to the passen- 
gers. It was put down by Prosser’s Patent Guide Wheel 
| Company. 

Upon this line a locomotive, variously described as “an 
| old tilt-hammer engine,” and as “an old lathe engine of 
| Rennie’s, without springs,” was employed, fitted with guide 
wheels as before. It was apparently a four-wheeler, weighing 
| 11 tons empty, 13 tons full, and had cylinders 12in. by 18in. 
| The tender and five two-ton trucks, or open carriages, were 
| also provided with guide wheels, but the flangeless ordinary 
wheels of the engine and tender did not run loose upon 
their axles, as Prosser preferred they should do when 
possible. At a speed of twenty miles an hour the train could 
be stopped in 11 sec. on the iron rails and in 8 sec. on 
the wooden ones. The opening day, June 2nd, was marred 
by an accident, due to one of the men getting drunk and 
upsetting the engine at the junction of the straight and 
| circular portions of the line, but with this exception the trials 
; went on for several hours daily with success. Major- 
General Pasley, R.E. Inspector - General of Railways, 
was allowed to test the line for three days in his 
own way, and seems to have had a favourable opinion of the 
system for work within its peculiar capacity. As the great 
railway mania was in full swing during these experiments, the 
line was visited by directors, engineers, projectors, share- 
holders, in great numbers, and several attempts were made to 
get the wooden rails and guide wheels adopted on at least a 
branch line. The Guildford Junction—Woking and Guild- 
ford—intended to adopt it, but the London and South- 
Western stepped in at the last moment, bought up the whole 
concern, paid Mr. Prosser £20,000 for his rights, and: put 
down iron rails. In Ireland the Waterford and Kilkenny 
Company, whose secretary was a Thomas Prosser, proposéd to 


being just in front and another behind the flangeless carrying | use the wooden rails, but here again the projector .was 
| bought out, this time for £32,000. Having: made £52;000 so 
easily, Mr. Prosser very wisely retired ‘from’ notice;.and little 
more is to be found about his system save that in’-1856 he 
was negotiating with the London agents of the Russian 
Government on.the subject, and that a Mr. Samuel F. 


wheels of the vehicle. With wooder rails it is obvious that 
great abrasion of the inner edges would result from the use 
of flanged wheels; in fact, the rails would speedily become 
unsafe to travel on. 

The leading idea of Prosser’s system was that of supericr 


posed to use “ Payneised ” wood, a subject then prominently 
before the public. Payne’s system, patented in 1841, con- 
sisted in exhausting the sap and juices of the wood, 
then forcing in sulphate of iron, followed by carbonate 
of soda to decompose the salt and render the oxide of 
iron insoluble. Such wood was described as ‘“ metallised,” 
and no doubt for compressive strains within the crushing 
limit it would be as durable for light railway work as it would 
be for street pavements, if only, in the latter case, the 
digging action of the horses’ hoofs could be got rid of. 
Prosser’s lines would not have permitted interchange of 
traffic with ordinary railways, as the flanged wheels of the 
latter were unsuitable for it, and the chairs would have inter- 
fered with the action of the guide wheels. The wooden rails, 
being of square section, could be used on four sides, and in 
conjunction with the guide wheels were considered to 
be just the thing for the atmospheric system, then making a 
great stir in the railway world. No attempt, however, to 
combine the two plans seems to have been made. 


THE ASTRAKHAN RAILWAY. 


THE Commission charged with discussing the construction 
of projected railways in Russia is now engaged in considering 
the question of bringing the Government of Astrakhan into 
communication with the general railway system of the 
empire. Two projects have been laid before the Commission ; 
one project was worked out twenty-five years ago by the South- 
Eastern Railway companies, and the second project is new. 
According to the first project, the railway is to be built along 
the right bank of the Volga from Zaryzin to Vorpost, about 
twenty miles north-west of Astrakhan. The second project is 
to construct a line of railway along the left bank of the Volga 
from Astrakhan to Kamyszin, which is in the government of 
Saratov and 110 miles north-north-east of Zaryzin. The line 
from Zaryzin to Vorpost would be about 232 miles in length, 
and would cost nearly twelve million roubles, as the section 
of the line between Zaryzin and Sarepta is already built.’ The 
line from Astrakhan to Kamyszin would be 306 miles in 
length, and would cost twenty million roubles. Thus the 
task before the Commission is that of determining which pro- 
jected line would be the more serviceable in bringing Astrakhan 
into direct communication with the central and northern 
railway systems of the empire, in promoting trade with the 
Caspian region vid Astrakhan, and in furthering the general 


agricultural development of the districts affected. The chief 


articles of trade at Astrakhan are fish and naphtha, while the 
district needs corn, wood, and manufactured articles of various 
kinds. The Russian capitals and the central governments 
receive by the Volga the more valuable freights of ‘fish from 
Astrakhan, and the cheaper kinds of fish are sent to the south 
and west vid Zaryzin. Other Astrakhan products are sent 
mainly to Moscow, Nizhni-Novgorod, and other markets in 
Central Russia. 


THE COAL OF AMERICA. 


In the present remarkable activity of the coal trade, and with 
the constantly-growing connection between the United States and 
South Africa, it is important to note the enormous development 
in the coal production of America. Last year the United States 
turned out 219,974,667 ** short” tons, or, say, 196,500,000 tons of 
2240 Ib. This makes the American Republic the second largest 
coal producer in the world, and only about six million tons behind 
the United Kingdom. So rapid is the pace of increase that in a 
year or two at most the United States will head the list. Of 
course, last year our production was kept back by the Welsh 
strike ; but, per contra, in 1897 there was much interruption of the 
American output by labour disputes. 

Within the last twenty years the output of the United States 
has doubled, and before the close of the century the annual total 
will doubtless exceed 200,000,000 tons. The Ja est producing 
States are Pennsylvania, Illinois, Ohio, and West Virginia ; after 
which come Alabama, Indiana, Iowa, Kansas, Kentucky, Marr- 
land, Tennessee, Wyoming, Washington, and then, /oxgo wtervallo, 
Arkansas, Georgia, Montana, New Mexico, Texas, and. Utah. The 
largest coal area possessed by any one State is that..of West Vir- 
ginia—16,000 square miles, as compared with 12,000 square miles 
in Pennsylvania ; but as yet the output of West Virginia is only 
about one-tenth of that of Pennsylvania, notwithstanding that it 


has the most cheaply mined, and, as some think, thé bést steam- ~ 


raising coal in the United States. Of last year’s production, 55 per 
cent. was in Pennsylvania, 9 per cent. in Illinois, 8° per cent. in 
West Virginia, 7 per cent. in Ohio, and 6 per cent..im Alabama. 
The American expansion cannot be stated more emphatically than 
thus—that in 1888 the United States produced less than 15 per 
cent. of the world’s coal, and in 1898 fully 30 per cent. 

An important thing about American coal, not generally under- 
stood in this country, is the comparative cheapness of it. The 
average cost of coal per ton at the pit head in the United States is, 
on a computation based on the returns for 1896, 4s. 9Jd. per ton, 
as compared with 5s. 10$d. in the United Kingdom, 6s. 11d. in 
Germany, 7s. 7d. in Belgium, 8s. 8d. in France, 5s. 9d. in New 
South Wales, and 10s. in New Zealand. It is, therefore, the 
cheapest coal in the world, except that of British India, the cost 
of which is computed at only 3s, 8d. per ton at the pits. It is 
cheaper even than that of Japan,.according to the last computa- 
tion for that country, which was a fraction over 5s. per ton at 
the pits. 

The inevitable conclusion of a careful review of the coal re- 
sources of the United States, of the exceptional ease and cheap- 
ness with which they can be mined, of their accessibility to home 
markets by the vast system of natural waterways, and of the 
readiness with which the very best coal in the States can be 
brought to the seaboard, is that in the near future America will 
be our most active competitor in the coal trade of the world. 
Physical conditions will naturally make that competition felt 
rather in the Atlantic than in the Pacific ; but it will not be long 
before we shall find American coal supplying all the coaling 
stations of the Atlantic, and possibly supplanting us in the great 
depts down the coast of South America. Indeed, it is even now 
no difficult matter to bring American coal t& our own shore’, as 
those of our miners’ leaders who advocate what is known as the 
restrictive policy would do well to realise ; but without that we 
can feel more severely than may be pleasant the competition of 
American coal in markets in which hitherto British coal has* been 
supreme.- As a consequence of the war in South Africa, the 
advance in freights, and the pressure on the coaling stations, and 


:of the great advance in coal prices at Cardiff an Newcastle, a 
.great demand is reported for tonnage from the American ccal 


ports to the Canaries, Marseilles, Barcelona, the River Plate, Rio 


‘Janeiro, the West Indies, and even for the Straits and China,— 
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JAMES DEAS. 


We have to record with regret the death of Mr. James 
Deas, engineer-in-chief to the Clyde Navigation Trust, which 
happened with painful suddenness on Friday afternoon, the | 
29th ult. While at lunch within Brown's well-known 
restaurant, St. Vincent-street, Glasgow, he was seized with | 
heart failure, fell upon the floor, and though attended by a | 
doctor, who chanced to be sitting near, he died almost instan- | 
taneously. Mr. Deas, up to the moment of his fatal seizure, 
had been in good general health, and had spent several hours 
in dictating letters and discharging other duties during the 
forenoon in the Clyde Trust oftices, Robertson-street. During 
the week he had paid a visit to Manchester, and is said to | 
have been greatly affected by the cold which he experienced. 
That journey probably hastened his death. Mr. Deas was | 
well advanced in his 72nd year. He had held the post of | 
resident engineer to the Clyde Navigation Trust for about 
thirty years, and latterly, when mechanical and civil branches 
were created, he was designated engineer-in-chief. During 
his thirty years of service the most noteworthy developments 
in Clyde navigation have taken place, and the record of the 
latter half of his working life is practically a narrative of the 
growth and progress of Glasgow's harbour and docks. Before, 
however, Mr. Deas had assumed the position, and entered 
upon the work with which his name will be indissolubly 
associated, he had been trained, and had no small measure of 
success, as a railway engineer. He was born in Edinburgh, 
where his father was engineer of the Edinburgh and Dalkeith 
Railway, and subsequently of the Edinburgh and Glasgow 
Railway. He served an apprenticeship under his father, and 
was engaged for three years in the office of Mr. John Miller, 
C.E., Edinburgh. Thereafter he took 
part in the construction of various rail- 
ways in the South and West of Scotland, 
and eventually became, in room of his 
father, chief engineer to the Edinburgh 
and Glasgow Railway; continuing to 


| Clyde Navigation and its advisers. 


| but little exercised. 


bearing on the subject 


| parish church of Hillhead. 
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THE ENGINEE 


This large question, how- 
ever, is still under process of solution, and events may or may 
not justify the attitude of the Clyde Trust’s engineer. There 
can be no doubt, however, as to the singleness of aim on the 
part of the deceased in furthering to the very best of his 
powers the interests of the body he served, and of the citizens 
of Glasgow in respect to their busy waterway. Outside the 
affairs of the Clyde Trust and the development of Glasgow 
harbour and dock accommodation, Mr. Deas’ interests were 
While not very actively identifying him- 
self with the proceedings of the various professional institu- 
tions with which he was connected, he nevertheless, in 
virtue of the remarkable development of the river and docks 


| under his charge, was frequently called upon to deliver papers 
of Civil | 


ct before the Institution 
Engineers, of Mechanical Engineers, and the Scottish Insti- 
tution of Engineers and Shipbuilders, and his papers on this 
subject, forming part of the ** Transactions ” of these bodies, 
are admirably full and informative. Mr. Deas in politics was 
a Conservative, and he was an active oftice-bearer in the 
He leaves a widow and a grown- 
up family of sons and daughters to mourn his loss. One of 
his sons follows his father’s profession, and another, Mr, A. 
Orr Deas, is a rising member of the Scottish Bar. 


DUBLIN ELECTRIC LIGHTING, 


On the 28th December last the City Council of Dublin 
decided to increase very largely their electric lighting plant, 
and to apply to the Local Government Boar] for powers to 


| buting mains will also be laid, even though at present these 
may be in unpromising positions. This is done with the object 
| of avoiding double expense and inconvenience “in view of 
the certainty of the time arriving when gas as an illuminant 
will disappear from Dublin,” when it would be necessary to 
pull the streets up and lay the mains. In all some thirty 
niles of distributing mains are to be laid. The somewhat 
high figure of 10s. per yard is allowed in the estimate for 
opening-up the ground and re-instating the surface. The 
cost of laying the feeder and distributing mains, re-instating 
the ground, additional apparatus, sub-stations, transforming 
devices, &c. &c., is estimated at £103,000. The cables 
will be laid on the solid system, the high-pressure cables 
being in iron culverts, and the low-pressure in wooden 
troughs, both being filled in with a bituminous compound. 
The additions for arc lighting are estimated to cost £40,500, 
while £96,000 is put down for the cost of the generating 
| station, and £15,000 as a provisional sum for meters and 
| house connections. The summary of the estimated capital 
| expenditure is, therefore:—For mains, &e., for private 
| Supply, £103,000 ; for public are lighting, £40,500; for works 
| at Pigeon House, £96,000 ; for meters and house connections, 
| 
| 


£15,000; a total of £254,500. 

The Pigeon House site is said to be admirably adapted for 
| an electricity supply works. It is stated that 500,000 gallons 
| of water an hour for condensing purposes may at some future 
| time be required, and this can be conveniently handled, being 
| drawn cold from one side of the station and delivered hot the 
| other side. Coal can be delivered by ship alongside the 
| station wharf, lifted from the ship’s hold by mechanical 
| means, deposited in a similar manner in the coal bunkers, 
‘and thence into the mechanical stokers, without being 
touched by hand. The centres of the 
boilers and engines will be in straight 
lines. There will not be sufficient space 
to use Lancashire boilers with this ar- 
rangement, so that water-tube boilers 
will be used, and these are to be pro- 
vided with revolving chain grates. The 


act in that capacity for the part of the 
system west of Edinburgh when the 
concern was absorbed by the North 
British Railway Company. In 1869, at 
the age of forty-two, Mr. Deas was 
appointed, in succession to Mr. John F. 
Ure, who had gone to the Tyne, resident 
engineer to the Clyde Navigation Trust. 
The thirty years which have intervened 
since his appointment have witnessed a 
marvellous development in the harbour 
of Glasgow and in the improvement of 
-the river Clyde, and to the deceased 
belonged the credit—as to him attached 
the responsibilitvy—of not only supervis- 
ing the multitudinous details involved in 
the upkeep of the harbour and river as 
left by his predecessors, but of initiating, 
devising, and superintending the various 
extension schemes which have almost 
unceasingly been under way. Speaking 
at the annual dinner of the Clyde Trust 
officials and employés at the end of 1894 
—the occasion also being observed as 
Mr. Deas’ semi-jubilee, and various 
handsome testimonials presented—he 
stated that whereas in 1869, the year 
of his joining the Trust, the water area 
of the harbour of Glasgow was 70 acres, 
the length of the quayage, 5604 yards; 
and the gross annual revenue £143,840; 
the water area then was 1723 acres, the 
quayage 11,883 yards, and the revenue 

71,976. Before he took office on 
February 1st, 1869, he had prepared, on 
the joint instructions of the North 
British Railway Company and the Clyde 
Trustees, while yet in the service of the 
former, a design for the diversion north- 
ward of the Stobcross Railway, and the 
providing of jarger docks at Stobcross 
than those sanctioned by Parliament so 
far back as 1846, and not yet begun. 
Parliamentary plans were prepared and 
Bills deposited at the end of 1869 for the 
diversion of the railway for larger docks, 
for the construction of a riverside quay 
from Kinnieston to Kelvinhaugh, and for 


engine-house is to have a width of 45ft., 
and slow-speed Corliss engines are to be 
used. It is not yet decided whether the 
electricity will be generated by the alter- 
nators at 5000 volts, or whether at a 
lower voltage, say 500, and transformed 
up. If transformers are used, these are 
estimated to cost £6000. The engine- 
house will be long enough to accom- 
modate plant to generate 8000 kilowatts. 
At first, however, it is proposed only to 
install two 1000 kilowatt sets, and two 
of half this size. The proposed plant 
will, therefore, be of 3000 kilowatts. 
Putting aside one set as reserve, this 
leaves 2000 kilowatts available, or with 
10 per cent, extra at top load, 2200 kilo- 
watts. 

It is somewhat too early as yet to talk 
of what returns this plant is likely to 
vield. Still, it is interesting to note 
what the consulting engineer considers 
will be the result of working. As a basis 
for caleulation it is stated that 300 
kilowatts would be required for the arc 
lighting, leaving, at top load, 1900 kilo- 
watts for private lighting. This, the 
report says, is capable of dealing with 
63,300 8 candle-power lamps all alight 
at one time, or, say, 95,000 8 candle- 
power lamps connected to the mains. 
This is equivalent to 23 watts per candle. 
It is estimated that each 8 candle- 
power light connected will take 16 
units per annum, making a total of 
1,520,000 units per annum. This, at 
4}d., amounts to £28,500. From meter 
rents £1000 are expected,and the revenue 
from 500 are lamps at £18 each is 
£9000. These together make £38,500. 
The are lighting, it is calculated, will 
consume 1,125,000 units. This makes a 
grand total of 2,645,000 units. The cost 
of producing the electricity is taken at 
1-5d. per unit,so that the cost of pro- 
ducing 2,645,000 units amounts to 
£16,531, which would leave £21,969 
gross profit. 


Plantation Quay. There was then only 

one tidal dock—the Kingston, of 54 acres 

—and one graying dock. Between 1872 

and 1878, the Stobcross or Queen’s Dock, 

of 334 acres, was added ; and the harbour 

subsequently was extended to Planta- 

tion, Stobeross, and Yorkhill, and a 

second graving dock was constructed along |” 
side the first at Govan. Between 1887 and 1897 Princes tidal 
dock on the south side of the harbour, opposite the Queen's Dock, 
was added, 813 acres in extent, and a third graving dock—at 
the time of opening by H.R.H. Duchess of York, several 
years ago, the largest in the world—constructed alongside the 
two existing ones. As to depth of water in the harbour and 
river, it has been increased since 1869 fully 5ft. throughout the | 
eighteen miles under the jurisdiction of the Clyde Trustees. In | 
the construction of quay walls and other works undertaken 
by Mr. Deas, he had recourse to a system, devised by himself, 
of employing concrete instead of iron cylinders for the sub- 
structure. Of the total quayage, nearly four miles now rest 

on concrete cylinders of the triune form, with which the | 
name of Mr. Deas will always be associated. Since the | 
authorisation of the scheme by Parliament, Mr. Deas and 
his staff, under Mr. W. M. Alston, C.E., had been much 
occupied with the drawings for the new docks at Clydebank. 
These were virtually complete, and at the time of his death | 
Mr. Deas was more particularly engaged with the plans that 
were to be used in connection with the renewed application 
for a dock at Shieldhall, on the south side of the river, and |: 
much nearer the city than Clydebank. In preparing the case |, 
in favour of these schemes for presentation to Parliament, |' 
and in meeting the claims made by other parties for leave to |’ 
construct docks on the Clyde, independently of the Trust, Mr. |; 
Deas naturally had his energies, both mental and physical, 
taxed to the uttermost. The call upon his strength was, to 
say.the least, not lessened. by the share he had to take in the 
proceedings before Committees of both Houses of Parliament 
in support of the evidence involved in both schemes. His 
appearances before Committees amply testified to the strength 
of his faith and convictions as to the needs of Clydeside ship- 
ping being fully met by the docks existing and projected by the 


JAMES DEAS 


borrow no less a sum than £254,500 for this purpose. Mr. 


Robert Hammond presented a report to the Electric Lighting 


Committee on December 7th, and it is on this report 
that the City Council have acted. The work proposed 


is of such magnitude that it will perhaps be of 


| interest to our readers if we give a brief summary of 


Mr. Hammond’s report. The electric lighting system of 
Dublin, as at present worked, is single-phase alternat- 


| ing current generated at 2000 volts, at a central station in 


Fleet-street. There are five sub-stations, and the periodicity 
is eighty-three complete periods per second. 
posed to construct an entirely separate generating station 
near Pigeon House Fort, at the mouth of the river Liffey, on 
the south side. Electricity. will be generated here at 5000 
volts, three-phase, the periodicity being fifty or sixty. The 
existing generating station will be used asa distributing 


éentre, and between it and Pigeon House Fort will run three | 


trunk mains capable of carrying sufficient energy to serve for 
the lighting of 100,000 8 candle-power lamps at one time. 


| At Fleet-street a portion of the three-phase current received 


from Pigeon House Fort will be converted into single-phase 
alternating current at 2400 volts. As the present pressure 
is only 2000 volts, this means an increase in the present 
capacity of the distributors. From Fleet-street the three- 
phase current will also be taken to-nineteen sub-stations. 
The capacity of the nineteen feeders to these stations is to be 
368k kilowatts. The sub-stations will be built large enough 
to accommodate more transformers than it is at present pro- 


posed to install, namely 2400 kilowatts, of which 1800 kilo- 


watts would be in use, and 600 kilowatts treated as reserve. 
The present number of arc lamps in the city is 81, and 
it is proposed to add a further 412, making a total of 493. 
Wherever the streets are opened up for are mains distri- 


It is now pro- | 


How great an increase in the plant 
this proposal entails may be gathered 
from the fact that up to December 31st, 
1898, the total capital expenditure was 
only £63,353 1s. 8d., and the total capa- 
city of the plant installed 900 kilowatts. 
It will be interesting to see what the 
Local Government Board says to this large increase of ex- 
penditure. The Town Council are sure of their ground, at 
all events, for the whole scheme was passed in its entirety 
after a discussion of only two hours’ duration. 


THE ROYAL YACHT. 


An unfortunate mishap has occurred to the new royal 
yacht Victoria and Albert. She was to have been floated out 
of dock at Pembroke on Wednesday, but owing to some 
| cause unexplained, she heeled over some 25 deg. to port om 
'a certain quantity of water being admitted. An attempt 
was made immediately to close the dock, but the caisson 
| jammed, and in spite of every endeavour to maintain’ the 
level of the water, it rapidly sunk, leaving the vessel in a 
| precarious position. However, when it was seen that it 
| would be impossible to keep her afloat, large numbers of 
| workmen were employed to shore her up to prevent her 
from falling still further over. Sir W. H. White, Director 
of Naval Construction, proceeded to Pembroke, and, we are 
glad to say, successfully undocked. the ship on Thursday, 
which was brought upright by the aid’ of about 300 tons of 


pig iron. 


In view of the services rendered by Mr. B. Martell, 
late chief surveyor to Lloyd’s Register of British and Foreign 
Shipping, to the science of naval architecture, the bers of the. 

| Institution of Civil Engineers have unanimously elected him « 
| member of that body, 


10 JAN. 5, 1900 
. 
> 
. 
oy 
aa” 
b> 
3 
3 


A 


ENGINEER 


THE. 


=) 
a 
— 
|| 


AYMTIVU GNVTANL AO NUAHLUON ANY ‘AAILOWNOOOT SSAUdXA GNOOdNODO 


11 
| 
iz 


ENGINEER 


THE 


JAN. 5, 1900 


ADJUSTABLE 


SAW GUARD 


M, GLOVER AND CO., LEEDS, ENGINEERS 


> 
<a 


SAW GUARD. 


Tue drawing given above illustrates a new saw guard 
made by M. Glover and Co., Holbeck-lane, Leeds. The 
guard is shown in two different positions, suited to a large 
and small circular saw. In the figure E. is a pedestal or 
bracket bolted to the table as far as possible from the saw. 
Through a hole at its upper end there passes a rod D, which 
can be clamped in any desired position. At the lower end of 
D is a block with a hole, through which a second rod, hori- 
zontal and parallel to the axis of the saw, passes. At its 
outer end it carries a block A, to which the curved guard 
pieces proper are attached. 

The front end of A is forked. A curved tilting guard guide i is 
hinged by means of a depending lug fitting in the fork, and a 
pin g to the block, and covers the top part of the saw. 
This is seen best in the dotted portion. The lower end ot 
a sliding bracket H is fitted in a guide groove formed in the 
upper part of the curved tilting guard guide, and can be slid 
along the groove and fixed in any position to which it may be 
adjusted by the binding screw shown. The tilting adjust- 
ment may be secured by means of pin holes m in a lug on 
the underside of the guard guide i, and in the forked 
block, and a locking pin through the same. A shield K K'!, 
formed 4 shape in cross section, is attached to the bracket H 
by a hinge joint, and serves to cover the front, that is, the 
cutting side of the saw. 
bracket H can be slid along the guard guide i is provided with 
elongated openings in the top or cross portion, so as to 


enable the periphery of the saw to be seen by the attendant. | 


This shield may be formed in one or in two pieces as 
shown. 

The back of the saw is protected by two curved blade 
guards O and P, which are hinged together at q, and the top 
one 0 to the forked block at 7, whilst the bottom one P passes 
through the saw slot in the table, and is secured in position 
by passing between two clamping plates V. The top blade 
guard O, after being tilted about the pin 7, can be fixed in 
position by a pin. 
the piece S hinged to the end of the block A. It has a slit on 
its lower side into which the back guard fits, and is held w:th 
sufficient stiffness to prevent any undesirable side-play. The 
hinging of the piece S and the curving of the free end 
upwards, permit of it being pushed out of the way by the 
front end of the timber being sawn when the latter is of 
considerable depth ; whilst, especially if the free end is bent 
up at right angles so as to form a sharp corner, any ten- 
dency of the wood being sawn to be thrust back violently 
against the workmen is prevented. 


AMERICAN ARMOUR PLATES.—-The armour contracts for warships, 
says Mr. Long, Secretary of the U.S. Navy, in his report to Congress, 
is the most important question pertaining tonavalconstructionat the 
present time. The Act of March, 3rd, 1899, prohibits the Depart- 
ment from contracting for armour for the vessels authorised ex- 
cept at a price under 300 dols. per ton. 
armour cannot be obtained. The situation is as follows :—All the 
armour for the battleships Kearsarge and Kentucky has been 
delivered ; and all the armour for the battleships Alabama, Illinois, 
and Wisconsin has been contracted for, and deliveries will probably 
be completed by May, 1900. All this armour cost 400 dols. per 
ton, plus a royalty for face-hardening of 11°20 dols. per ton, pay- 
uble under certain conditions. 
contracts were made at 400 dols. per ton for armour for the four 
Monitors authorised on May 4th, 1898, and for 116°6 tons of 
armour for the battleships Maine, Ohio, and Missouri, this small 
amount being necessary in the early stages of construction. There 
still remains to be contracted for, for the last-named battleships, 
7358 tons of armour. These vessels are now building, and it is 
imperatively necessary that this armour be supplied early in 1900 ; 
aud while under existing law 400dols. per ton may be’ paid for 
the-e ships, 400 dols, will not bay the best armour—which is the 
only “‘suitable” armour for warships of this class. Mr. Secretary 


Long asks that Congress remove the restriction as to price for 
these ships. 


The shield K K!, which with the | 


The back guard is stiffened sideways by | 


For this price even inferior | 


In August and September, 1899, | 


! LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opiuions of ovr 
correspondents, | 


TRANSATLANTIC PADDLE-WHEEL STEAMERS, 


Sir, —I have read with great interest your recent articles on old 
transatlantic steamers. I noticed, however, that you were, in the 
case of certain vessels, unable to give any particulars. Therefore, 
thinking it might interest you, I enclose all the particulars that I 
have about those vessels. I may say that I have been at great 
pains to see that the information was exact, and you may rely on 
its being correct. I have for many years past collected pictures, 
plans, data, &c., of old transatlantic liners. 

Ocean Steam Navigation Company.—s.s. Washington: Hull, 
built of wood in 1847, by Westervelt and Mackay, New York. 
Length, 236ft.; breadth, 39ft.; depth, 31ft.; gross tonnage, 1700. 
Engines, by Stillman, Allen, and Co., New York, side-lever type ; 
two cylinders, each 72in. in diameter, 6ft. stroke. Diameter of 
paddle-wheels, 34°9ft. Number of revolutions of engines per 
minute, 14. Two (2) return-flue boilers. Whole amount of fire 
surface, 5760 square feet. Consumption of coal, 3930 Ib. per hour. 
Speed, 11 knots per hour. The Washington and her almost sister 
| ship Hermann ran regularly between New York and Bremen, ri4 
Cowes, from 1847 to 1854. In 1852 the average passage of these 
two ships from Cowes to New York was 13 days 14 hours 53 
minutes, and from New York to Cowes, 14 days 7 hours 17 minutes. 
Both ships were afterwards transferred to the Pacific Coast, where 
the — was broken up in 1863 and the Washington wrecked 
| in 1866. 

New York and Havre Steam Navigation Company.—Franklin : 
Hull of wood, built in 1848-49. Length, 263ft.; treadth, 41°10ft.; 
depth, 26ft.; gross tonnage, 2400. Engines, side-lever type ; two 
cylinders, each 79in. in diameter, 8ft. stroke. Diameter of paddle- 
wheels, 32°2ft. Four (4) return-flue boilers. Whole amount of 
fire surface, 8528 square feet. Boiler pressure, 15 1b, to the square 
inch. Coal consumption, 6150 Ib. per hour. 
| Humboldt: Hull of wood, built in 1850. Length, 292ft.; breadth, 
| 40ft.; depth, 27ft.; gross tonnage, 2850. Engines, side-lever type ; 

two cylinders, 95in. in diameter, 9ft. stroke. Diameter of paddle- 

wheels, 35ft. Four (4) return-flue boilers. Whole amount of 
| heating surface, 11,332 square feet. Boiler pressure, 15 lb. to the 
square inch. Coal consumption, 6500 lb. per hour. 

Fulton : Hull of wood, built in 1855 by Smith and Denison, New 
York. Length, 290ft.; breadth, 42°4ft.; depth, 31°6ft.; gross ton- 
nage, 2300, Engines, by the Morgan Ironworks, New York, oscil- 
lating type ; two cylinders, each 65in. in diameter, 10ft. stroke. 
Diameter of paddle-wheels, 31ft. Two (2) iron tubular boilers. 
Whole heating surface, 9100 square feet. Accommodation for 100 
saloon and 50 fore cabin passengers, 700 tons of freight, and 800 
tons of coal. The Fulton was broken up in 1870. 
| Arago: Hull of wood, builtin 1855 by J. A. Westervelt and Sons, 
New York. Length, 292ft.; breadth, 40°8ft.; depth, 31ft.; gross 
tonnage, 2260. Engines, by Stillman, Allen, and Co., New York, 
oscillating type. Two cylinders, each 65in. in diameter, 10ft. stroke. 
Diameter of paddle-wheels, 33ft. ‘Two (2) return-flue boilers, Coal 
gonsumption, 45 tons per day. Speed, 114 knots per hour. 
Accommodation for 250 passengers and 900 tons of freight. The 
Arago was sold to the Peruvian Government in 1869. Theaverage 
passage of the Franklin and Humboldt from New York to South- 
ampton in 1852 was 12 days 17 hours, and from Southampton to 
New York 12 days 22 hours. After the Civil War (1865) the New 
York and Havre Company resumed operations, and ran until 1868, 
when they finally gave up. 

Vanderbilt Line.-Vanderbilt : Hull of wood, built by Jeremiah 
Simonson, New York, in 1855, Length, 331ft.; breadth, 42°6ft.; 
| depth, 24°6ft.; gross tonnage, 3360, Engines, by the Allaire 
Works, New York, beam type. ‘Two cylinders, each 90in. in 
| diameter, 12ft. stroke; 1000 nominal horse-power. Paddle-wheels, 
| 41ft. in diameter. Four (4) iron return-flue boilers. Heating 
surface, 18,000 square feet. Pressure, 18 lb. to the square inch. 
Speed, 13°9 knots per hour. The Vanderbilt broke the trans- 
atlantic record in April, 1860, by steaming from Southampton to 
New York in 9 days 5 hours. e Vanderbilt was in the service 
of the United States Government in the Civil War. She was 
afterwards made into a sailing ship, and is now a coal hulk at 
Gibraltar. 

Illinois: Hull of wood, built by Smith and Dimon, New York, 
| 1851. Length, 267°9ft.; breadth, 40°3ft.; depth, 31ft.; gross 
| tonnage about 2100. Engines, by the Allaire Works, New York, 
oscillating type. Two cylinders, each 85in. in diameter, 9ft. stroke. 
Diameter of paddle-wheels, 33°6ft. Four (4) iron tubular boilers, 
Speed, 114 knots per hour. The Illinois was broken up in 1862, 


Other vessels that ran in the transatlantic Vanderbilt Line Were ; 
—North Star, built 1851; Northern Light, Ariel, and Sea Queen, 
built in 1859. All wooden paddles, but I cannot give particulars’ 

Cie, Générale Transatlantique.—Napoléon LiL: Hull of iron built 
by Ford and Bell, London, 1866. Length, 110°24 metre. 
breadth, 14 metres; depth, 10 metres. Gross tonnaze, 3950. 
Registered tonnage, 2414. Engines, side-lever type. lwo cylin. 
ders, each 2°58 metres in diameter, 2°84 metres stroke, Diameter 
of paddle-wheels, 11°69 metres, Revolutions of engines per 
minute, 14, Coal consumption, 100 tons per day. 
‘ French: Nominal horse-power, 1620, Speed, 12 knots per 

our. 

The Napoléon IIT. was lengthened, re-named Ville du Havre 
and made intoa screw in 1873, and lost November of the same year. 

Francis Brapiey, 

247, Marlborough-street, Boston, Mass, U.S. A., 

December 11th, 1899, 


FRENCH-BUILT TORPEDO BOATS, 


Sin,--Our attention has been called to two paragraphs on page 
477 of THE ENGINEER, November 10th. ‘The first one refers to our 
torpedo boat No, 212, stated to be capable of giving twenty-four 
knots on trial, and to work really at about 21°6. The following 
figures from the official trials will show that the above speeds are 
considerably undervalued. 

Two boats, Nos, 212 and 213, have just been delivered, and the 
results are as follows :— ; 


No, 212. No, 2138, 


Displacement on trial in English tons .. 86-1 86-1 
Consumption per hour (mean of  cight 

Full speed (mean of two hours’ run), knots 26-81 . 26.87 
Consumption per hour, pounds 3000 3040 
Consumption of coal per indicated horse- 

power at 14 knots, pounds., 1-015 0-907 
Consumption of coal per indicated horse- 

power at full speed, pounds és 1-535 . 1-600 


The two hours’ trials were preceded by three runs, and followed by 
three other runs on the measured mile, no alteration being allowed 
in the valves, introduction, &c., during the whole trial. The 
boats were fully equipped for sea, including 20°5 English tons for 
torpedoes, launching tubes, and compression pumps, artillery. 
and ammunition, reserve water, coals, men and equipment, water 
and stores. The coals carried were not to be less than 10°3 English 
tons, which, according to the consumption trials, corresponded to 
1060 nautical miles at 14 knots for No. 212, and to 1110 for 
No. 213. 

The consumption figures, which do not sensibly differ from those 
of all the boats delivered by our tirm since four or five years, com- 
pare favourably with those of the latest destroyers. 

As to the second paragraph referring to the Russian destroyers. 
given as 26 knots boats, we beg to state that they are 
nearly similar to the Durandal and Hallebarde, delivered to our 
Government last summer. The speeds on the official trials were 
27°42 and 27°20 knots respectively, but it must be borne in mind 
that the weights carried were 75 Baglish tons against 35 in English 
boats. Moreover, to secure seaworthiness the boats are very 
short—only 186ft. long ; they are provided with a keel 1ft. deep 
to check rolling, and with an elevated deck about 24ft. above the 
steel deck, weighing about 7 tons. Having been both in squadron 
since their delivery, they have proved to be good sea boats. 

Havre, December 29th, 1899, = AUGUSTIN NORMAND AND (0, 


THE HEATING SURFACE OF LOCOMOTIVES. 


Sir,-—So much has of late been written in regard to the steam- 
ing capabilities of locomotives, that I take an opportunity of 
expressing an opinion on the matter. The present designers, with 
the exception of Mr. Dugald Drummond, who has so successfully 
introduced water tubes into the fire-boxes of his express enginex 
on the London and South-Western Railway, have kept to the 
ordinary fire-box with the customary brick arch. It seems to me 
that the Tenbrink fire-box might be employed, having a water 
arch made of two parallel copper plates, connected by cross stays 
and strong end caps, and joined to the water space in the boiler 
by upper and lower circulating tubes, thus taking the place of the 
brick arch so commonly used. It may be remembered that this 
type of fire-box has been used with great success on the Orleans 
Railway of France. I think if a fire-box of this description were 
more universally adopted, we should hear less of locomotive 
engines being short of steam. 


December 29th, 1899. G. St. M. Wittovcney, 


LARGE POWER GAS ENGINES FOR HIGH FURNACE GASES. 


Sir,—The articles published by you on this subject in three 
separate numbers seem to have attracted the attention in Germany 
of excellent authorities. I have received a letter from Herr von 
Oechelhaeuser, of Dessau, respecting the dates when these engines 
were started at Seraing in Belgium and Hoerde in Germany, and 
their nominal horse-power, which may be of interest. The follow- 
ing is a summary :— 


1895 12 B.H.P. Deutz engine. . . In Hoerde, Germany. 
18% .. 4 ,, Simplexengine .. .. .. In Seraing, Belgium. 
Ocechelhaeuser & Junker .. In Hoerde, Germany. 
1898 180, Simplex, Cockerill .. In Seraing. 
1898 ,, Oechelhaeuser In Hoerde. 


In reply to a letter which appeared lately in your columns as 
to some high furnaces for treating ores other than iron, the best 
plan is for the writer to get his gases analysed, and their heating 
value determined in a calorimeter. In this way he can determine 
their possible utilisation for power purposes in a motor cylinder. 

South Park-road, Bermondsey, Bryan Donkin, 

London, §.E., January Ist. 


LOCOMOTIVE LIFE-GUARDS. 


Sir,—I think that ‘ Not a Loco, Man” has asked a very per- 
tinent question. e weakness of locomotive life-guards is 
quite as obvious as the mistake in their attachment. May I point 
out that, if fixed to the frame of the engine, and properly braced, 
they would almost naturally be given a slope in the way suggested ! 

ALFRED J, ALLEN, 

London Inetitution, F.C., January 2nd. 


PATENT-OFFICE TEMPORARY PREMISES, 


Sir,—Were these buildings taken over so hurriedly as to make 
proper provision impossible against even a mild winter? This day, 
at one o'clock, with only a slight frost, I found the temperature in 
the centre of the specification room to be only 51 deg. Fah.; and 
in reply to my complaint, but slight hopes were held out as to 
better results in the future. Why should the street door be left 
wide open, with another door intervening between the said room 
and the street / 

December 27th, 1899. MLR. 


Tue Corporation of Brighouse have approved of a large 
scheme for dealing with the refuse of the borough by means of a 
destructor and to utilise the heat derived therefrom for raising 
steam for generating electricity. 
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JAN. 5, 1900 


RAILWAY MATTERS. 


Tur number of men employed in building locomotives 
jn this country has inereased 10 per cent, during the year just 


closed. 


Two electric tramears collided at Glasgow on Monday 
night. A obild was killed, and the conductor of one of the cars 
had a leg broken. The accident is believed to be due to the 
failure of the brake. 


A DEFINITE arrangement is announced between the 
Argentine Government and the Buenos Ayres and Valparaiso 
fransandim Railroad, by which the company binds itself to com- 
plete the line within three years, 

Ar Cambridge, on Thursday last, a town’s meeting 
rejected by a large majority the proposal of the Town Council to 
promote a Bill in Parliament to acquire the local tramways and 
the waterworks. A poll was demanded, 


{Tue completed sections of the Trans-Siberian Railway 
are the Usuri section, 723 versts long ; the West Siberian, 1327 
yersts ; the Irkutsk- Baikal, 62 versts ; the Baikal Passage and the 
frans-Baikal section, 1038 versts, Each verst of the main line has 
cost on an average 54,190 roubles, 


On Tuesday, Lord Newton formally opened the Great 
(Central Railway Company's new branch line from St. Helens to 
Lowton St. Mary's, in South Lancashire, The new line is about 
nine or ten miles in length, and passes through rich colliery and 
industrial centres, It was opened for traffic on Wednesday. 


By the terms of the agreement lately finally settled 
between the Calcutta Corporation and the Calcutta Tramways 
(ompany, the latter undertakes to introduce electric traction 
throughout by means of overhead wires within a period of three 
years, or pay a fine of Rs,2000 per diem until the work is concluded. 


Tut Midland Railway Company has notified that any 
man in the employ of the company volunteering for service in 
South Africa, whose offer is accepied by the authorities, shall, 
on returning to civil life, be reinstated. ‘The company promises 
that, though the men may not be given exactly the same positions, 
they will, at any rate, have a place of equal value. 


Aw order placed with the Gloucester Railway Carriage 
and Wagon Company on Saturday, the 24rd ult., after the works 


yere closed for the Christmas holidays, for thirty ammunition and | t } 7 3 
| three summer months there was a deficiency of rain exceeding 4in. | 


| The only months with an excess of rain were January, February, | 


sore wagons, for service with the Imperial Yeomanry in South 
Afriea, was conveyed per the Midland Railway on Saturday last to 
Liverpool for shipment on the Cymric, The wagons are all so con- 
arueted as to answer for ambulances if desired. 


Tuk Southern Pacific Railroad Company is building 
wderground tanks at a number of stations on its line between 
san Francisco and Los Angeles, for the storage of fuel oil to be 
wed in locomotives, ‘lhe kind of locomotive fuel used is liable at 
any time to be changed, in consequence of fluctuations in the oil 
market. When the price of oil advances locomotives will be at 
once changed to burn coal, while if the cost of oil again falls off, 
the use of liquid fuel will be resumed, 


Tur Seeretary of State for Foreign Affairs has received | 
1 despatch from her Majesty's Consul-General at Christiania, | 


stating that tenders are invited by the Norwegian Main Railways 
Administration, not later than January 12th, 1900, at cleven a.m., 
for the supply of 13,000 tons of engine coal, Particulars may be 
examined at the Commercial Department of the Foreign-office any 
day between the hours of eleven a.m. and five p.m, 


A writer in a French paper recently drew attention 
to the decadent state of the locomotive-building trade in France. 


The capacity of the present six French works amounts yearly to | 


84 locomotives, 2370 passenger and 9200 wagons only. He casts 
an envious look across the Rhine, and notes that the German loco- 
motive works are turning out from 1200 to 1500 engines a year, 
and that a single German shop is building as many as the whole 
number of French works put together. 


On December 28th the last rails were laid on the 
Trans-Baikal section of the Siberian Railway, thus completing for 


the present the enterprise, and establishing communication | 


between Western Europe, St. Petersburg, and the eastern limits 
of the Russian empire on the Pacific Coast. The length of this 
section is 693 miles, from the eastern shores of Lake Baikal, going 
through Chita to Stretensk on the river Shilka, a tributary to the 
Amur. The trains are transported across the Baikal Lake on an 
ice-breaking ferry boat. 


OnE of the oldest and most prominent civil engineers 
in the United States, Colonel Julius W. Adams, died recently. 
Colonel Adams was a past president of the American Society of 
Civil Engineers, and was eighty-seven years of age. Another well- 
known civil engineer of the older generation, Mr. Richard Boyne 


Osborne, has passed away. Mr. Osborne was born in 1815, in | 


London, but went to Canada in 1834, and subsequently entered 
the service of the Philadelphia and Reading Railroad. In 1845 he 
was appointed engineer-in-chief of the Waterford and Limerick 
Railway, an appointment which he held till 1850, 


Tur Bill for the construction of the proposed Man- 
chester City Railway has been deposited for next session. By 
this Bili it is intended to incorporate a company, with a share 
capital of £2,000,000, for the purpose of constructing a railway 
six miles seven furlongs in length, commencing in the parish of 
Etchells by a junction with the Warslaiion and Stockport Railway 
of the Cheshire Lines Committee, near Northenden Station, and 
terminating in Manchester by two junctions with the Manchester 
and Leeds Extension line of the Scniebin and Yorkshire Rail- 
way, near Charter-street and Bromley-street. 


A RAILWAY contracting firm in Toronte is projecting a | 


new Canadian transcontinental line. It is now at work on 
the western section, under the title of the Canadian Northern. 
This section is to begin at Port Arthur, Ont.,; about 200 miles 
north-east of Duluth, on the northern shore of Lake Superior. It 
is to run west near the international boundary line, and for a 
distance in Minnesota ; thence diagonally across Manitoba, passing 
through Winnipeg into the Swan River country ; then to Prince 
Albert and Edmonton in the north-west territories, finally reaching 
the coast at Port Simpson, B.C., which is about 500 miles north- 
west of Vancouver. The new line to the coast, when completed, 
would probably be not less than 2500 miles. 


Tue London County Council, in addition to applying 
to Parliament for powers to construct new tramways and to re- 
construct and alter certain tramways in London and Middlesex, 
are seeking powers to work their tramways by electric traction, 
and to employ electrical energy for the purposes of any light railways 
which they may be authorised to construct. An estimate as to the 
total amount which they may require toexpend for the purposes of this 
measure, amounts to £3,000,000, but of that sum it is not intended 
to expend any greater amount than £250,000 before the 30th Sep- 
tember, 1901. The Bill enacts that the Council may, ‘with the 
consent of, and according to a system approved by the Board of 
Trade,” adopt and use electrical power for the purpose of moving 
vehicles on the tramways. 


THE ENGINEER 


| NOTES AND MEMORANDA. 


For the eleven months of last year terminating 
in November, the total number of workpeople involved in 680 
trade disputes was 168,467, as compared with 246,985 persons and 
615 disputes in the same period last year. 


THE mean temperature for last year at Greenwich was 


from 1841 to 1890, The absolutely ~— temperature during the 
year was 90 deg., on August 15th, and the lowest was 19 deg., on 
Jecember 16th, giving a total range of 71 deg. for the year. 


OnLty a few days ago the Cunard steamer Lucania, 
which left New York on December 16th, brought the record east- 
ward mail, viz., 2163 sacks; and her sister ship, the Campania, 
which left Liverpool on the same date, carried the largest westward 
mail. ‘The westward record has now been beaten by the Lucania, 
which left Liverpool on Saturday last with 2523 mail bags. 


and Germany have from two-thirds to three-fourths of the world’s 


countries produce 77 per cent, of the world’s make of pig iron ; 
80°8 per cent. of the steel ; they take 75°2 per cent. of the world’s 
consumption of lead ; 73°1 per cent. of the copper ; 67°5 per cent. 
of the spelter ; and 67°2 per cent. of the tin. 


discussion on Prof, Thurston’s paper, read before the American 
Society of Mechanical Engineers, described the plans which he has 
now under way for the construction of a steam engine which 
should produce a horse-power upon 9 lb, of steam per hour. The 


which condensation would be avoided. 
A Duwnsar correspondent of the Times states that the 


Berwick and Dunbar, and this, with the one now in course of 
erection at Cockburns-path, Berwickshire, will form a continuous 
connection between Fidra and St. Abb’s Head, thus protecting 
oe from this treacherous seaboard. The light on the Bass is to 
ve of oil. 


Tue total rainfall in the neighbourhood of London for 
last year was 22‘lin., which is 2°4in. less than the average, and 
during the last seventeen years there have only been three years 
with an excess. It was deficient in eight months, the driest month 
of the year being August, with a total measurement of 0°35in., 
which is the driest August for at least sixty years. During the 


April, and November ; and, except in the two latter months, the 
| excess was unimportant. 


A prick chimney 160ft. high and 8}ft. square at the 
base, and 4}ft. diameter at the top, has been overthrown in St. 


mined on one side, and three 10-ton hydraulic jacks were placed 
in position under the side. A hawser was then fastened about the 
chimney, 60ft. from the ground, and ropes led from this hawser to 


eight men at each crab and men at the hydraulic jacks, the chim- 
ney was slightly lifted and pulled at the same time; the men at 
the jacks left their posts at the first warning crack, but those at 
| the crabs continued their work until the chimney fell. 


THE output of coal from Scotland from 1854 to the | 
| present day has been estimated to amount to 13°3 per cent. of | 
that of the United Kingdom. Mr. R. W. Dron, in a paper read | 


recently before the Mining Institute of Scotland, bases this estimate 
| on the assumption that the Scotch output had always maintained 
| the same ratio to the output of the United Kingdom. On these 
| figures he estimated the total amount of coal worked in Scotland 
| to the present time as 1,504,000,000 tons. By caiculations he had 
arrived at the estimate that 10,121,000,000 tons of coal were still 
| available in Scotland, and by carefully noting the amount of home 

consumption and export trade, he had arrived at the conclusion 
that all the proven coal in Scotland would be exhausted by the 
| year 1989 and the reserve coal by 2080, 


THE aggregate rainfall during the year just closed was 
deficient over the whole of England, the deficiency amounting to 
6in. in the Channel Islands, 5in. in the south of England, and 4in. 
in the east and south-west of England. There was a slight excess 
| in most parts of Scotland and Ireland. The mean temperature for 

the year was in excess of the average over the whole area of the 
' British Islands, the excess being greatest over the southern portion 
| of the kingdam, although it was also very large in the north of 

Scotland. ‘Kiére was an excess of sunshine over the entire country, 
| amounting to about 350 hours in the south of England, and exceed- 
ing 200 hours over the whole of England, except in the north- 
eastern district. In Ireland the excess was about 150 hours, but in 
| parts of Scotland it was not so large. 


| ‘Tue material used in the construction of the vessel to 
| carry the Antarctic expedition is timber. In form the vessel will be 
somewhat rounder than the Fram, and will not fall away towards the 
keel in the same manner. The length of the ship will be about 46 
metres, the breadth between 10and 11 metres, and the draughtabout 
5 metres. She will be constructed to carry coal and other stores 
sufficient for three years, and will contain accommodation for five 
scientific observers, five officers, and a crew of about twenty men. 
The ship will be rigged as a three-masted schooner, and will be 
illuminated throughout with electric light. The Howaldt Ship- 
building Yard, which is under a contract to have the ship built by 
May Ist, 1901, and fitted out not later than the end of August, 
1901, has already begun the construction. 


Aw electrical system for working water-tight bulkhead 
doors was recently described at a meeting of the American Society 
of Naval Architects and Marine Engineers. A bulkhead door 
sliding in frames is arranged with a brass rack on one face. A 


| shaft which is driven by worm gearing. An electric motor of one 
horse-power is direct coupled to the worm shaft. The weight of 
the door complete with the operating apparatus is 13831b. The 
sliding frame and the guide frame of the door are arranged so 
that the last }in. of the travel sets up a wedge action, which forces 
the door against its seat. The electric motor is compound wound 
with relatively weak shunt coils. The circuits are so arrang' 


when closing the door the shunt and series coils are both in 
circuit. 


American Society of Mechanical Engineers was by Prof. R. H. 
Thurston on ‘“‘The Steam Engine at the End of the Nineteenth 
Century.” It relates partly to a test of a Nordberg pumping 
engine belonging to the Pennsylvania Water Company. e 
engine is of the quadruple-expansion type, and is supplied with 
steam at 300 1b. gauge pressure. Steam from the receiver and 
| jacket nearest the boiler is led to the feed-water heater nearest 
| the boiler, and a like action takes place in the three succeeding 
steps, according to the author. e efficiency realised in the 
| test was 84 per cent. of the maximum possible, and 10 per cent. 
better than has ever been obtained before, making this the 
most efficient engine of the century. A horse-power wes gene- 


| rated with a consumption of 11,160 B.T.U.’s per hour, or, in , 


other words, 22 per cent. of the heat placed in the boiler appeared 
at the indicators as mechanical energy. 


51°3 deg., which is 1°8 deg. above the average for the fifty years | 


Ir is estimated that Great Britain, the United States, | 


business in metals, shipping, finance, imports, exports, &c. These | 


An American engineer, Mr. Chas. T. Porter, in the | 


plan consists chiefly in the use of high pressures, high ratios of | 
exhaustion, high piston speeds, and a system of re-heaters by | 


Northern Lighthouse Commissioners of Scotland have decided to | 
erect a lighthouse on the famous Bass Rock, between North | 


Louis by the use of hydraulic jacks. The chimney was first under- | 


crabs placed at a distance of about 100ft. from the chimney. With | 


pinion which gears in this rack also gears with a second horizontal | 


that when raising the door the series coils only are used, while | 


One of the papers read at the recent meeting of es 


MISCELLANEA. 


| A KNIGHTHOOD has been conferred upon Mr. William 
Doxford, M.P., the well-known shipbuilder. 


, Some of the manufacturers in Sheffield are arranging 
| to use oil fuel for their steam boilers owing to the dearth of coal 
in this district. 
It is reported that the traction engines from Aldershot 
_ have arrived at Frere and have been subjected to a series of tests, 
| which proved satisfactory, the engines pulling trucks through 
| spruits without difficulty. 
Tue year’s shipments at,Barry promise, according to 
| the six months’ return, and the huge business since done, to be 
little short of eight million tons. Since the opening of the dock in 
| 1889 the annual increase of trade is represented by nearly one 
| million tons. 
AN independent line of cargo steamers is about to be 


| introduced between Hamburg and Bombay and Calcutta by the 
| Hamburg-American line. From April 1st next the company will 


| also run a special service of steamers exclusively for steerage pas- 
| sengers and cargo between Italy and New York. 


| THe Amalgamated Society of Railway Servants and 
| the Associated Society of Locomotive Engineers and Firemen held 
a conference at Leeds on Wednesday to consider the desirability 
deciding upon a scheme of federation between the two socicties 
for trade protection purposes. A scheme of federation was 
| agreed upon. 


At one of the Tylorstown pits, Rhondda, there was a 
narrow escape this week. The rope was knocked off the sheaf by the 
carriages becoming entangled, and but for the promptitude of the 
| engineman, a great accident would have happened. As it was, no 
| injury was caused, and the only result was the stoppage of the pit 
| for a day. 


AT a meeting of the Dover Corporation on Wednesday, 
it was stated that the municipal waterworks had yielded a profit 
of £3500 on the year. ‘This, together with a profit of over £2000 
on the municipal electric trams, is equal to a reduction of 1s. in 
the pound on the town's rates. The water rate is said to be the 
lowest in the kingdom. 


In a rural district in Lincolnshire an experiment was 
made in mail delivery and collection by means of a motor car. 
The district served from Lincoln is a very extensive one, reaching 
to New York, a village eight miles beyond the famous landmark 
of Boston Stump. It is stated that the work done would have 
required five mail carts, horses, and drivers, 


On Tuesday the first-class armoured cruiser Essex was 
laid down in No, 5 building slip, Pembroke dock. The vessel will 
be 440ft. in length, breadth 66ft., and a light draught of 244ft. 
only ; the displacement is 9800 tons, and she is expected to steam 
23 knots. The armament will consist of fourteen 6in. quick-firing 
guns, four on turrets, and has an improved casemate. The hulking 
will be of steel, and unsheathed, ten 12-pounder guns will also be 
carried, 

AccorDING to the correspondent of the Standard at 
Hamburg, the Hamburg-American Steamship Line is about to 
introduce a new kind of fuel for its freight steamers now building 
for the Eastern Asia line. This fuel consists of semi-fluid petro- 
leum, which is imported from Borneo in large quantities. It ix 
not liable to spontaneous ignition at high temperature. The new 
method of firing will permit of considerable economy of space and 
labour. 


A NEW roller boat is being built in Canada. This 
vessel is a cigar-shaped craft about 30ft. in length. The screw 
consists of a cylinder about one-half the length of the boat, 
situated in the centre and passing entirely around the hull proper. 
This cylinder is supplied with fins or wings running diagonally 
around from one end to the other, and their rotation gives motion 
to the hull. The keel, connected at both ends to the hull proper, 
hangs below the revolving cylinder. 


AccorpING to the British Consul at Mexico, one of the 
| greatest needs for the development of British interests there is the 
prompt establishment of a direct and quick monthly service of first- 
class steamers between a British port and the Mexican Gulf, touch- 
ing only at Havana, both on the outward and homeward journey. 
The present time is specially fitted for the introduction of such 
service, as the approaching Paris Exhibition would certainly fill 
such vessels both with freight and passengers for the whole of next 
year, and the trade once started, the advantages would be so 
apparent that the venture would undoubtedly be successful. 


ACCORDING to the Odessa Press, German makers of 
agricultural and other machinery are uneasy about the proposed 
exhibitions which, it is stated, English and American agricultural 
implement makers are likely to hold at the great centres of Mos- 

' eow, Kieff, and Odessa during the present year ; and, acting under 
instructions from their own Minister of Trade and Manufactures, 

| the German merchant guilds have expressed their desire to take 
part in these intended exhibitions, in order not only to retain their 
hold on the Russian market, but to increase it and, if possible, 
drive out their English and American rivals, who up to a few years 
ago held almost a monopoly. 


Last Saturday morning the village of Datchet had a 
narrow escape of being flooded by the bursting of the Romney 
| weir on the Thames. An idea of the volume of water displaced 
may be gathered from the fact that the level of the water in the 
| river for a distance extending two miles above Windsor was 
lowered 24ft. Happily the Thames was low at the time, other- 
wise nothing could have saved Datchet and the low-lying country 
' from being submerged. Warning messages were telegraphed to 
Datchet and to the lock-keeper at Old Windsor lock, who 
promptly opened the flood-gates and let through the rush of 
| water. By this means the river soon regained its normal winter 
aspect. 

THE new ice-breaker Odessa has arrived at that 
port. The vessel has been built at Elswick, to the order 
of the Ministry of Ways of Communications, and after 
the pattern of the Yermak, which was designed by Admiral 
| Makaroff, and has proved of great service in making its way 
through the ice in the Gulf of Finland. The hull of the Odessa is 
constructed of the best steel, which is lin. thick in the most ex- 
| posed parts. The vessel is 158ft. in length and 42ft. in beam. It 
is lighted by clecuricity and heated by steam, and is provided with 
every form or life-saving apparatus. This ice-breaker has been 
built specially to meet the wants of the port of Odessa, and its 
, cost amounts to 360,000 roubles, 


| THE war correspondent of the Daily Telegraph at 
| Modder River described in a message received the other day the 
| process of building the temporary railway bridge across this river. 
The banks of the river hereabouts rise 60ft. above its bed, which 
necessitated two deep cuttings. The plan of construction w2s 
simple. Sleepers were piled up on a bed made of stones. Every 
ten yards was a pile of sleepers. Resting on these were enormous 
baulks of timber, on top of which again came the rails. The river 
is eighty yards wide, and when the engineers commenced their work 
it was running very fast, but by opening a drain half a mile below the 
water was considerably reduced, and the stream fell 2ft. Day and 
night for a week exactly did the engineers work, assisted by fatigue 
parties from the column, and on the eighth day from its commence 
ment the new bridge was declared ready, and, amid the congratu- 
lations of everybody, the first train ran across, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD AND Co., Vienna, 
F. A. Brockxuavs, 7, Kumpfgasse, Vienna I. 
CHINA.—KELLY AND Wasa, Limitep, Shanghai and Hong Kong. 
PRANCE.—Boyveau AND CHEVILLET, Rue de la Banque, Paris, 
GERMANY.—ASHER AND Co., 4, Vater den Linden, Berlin, 
A. TWEITMEYER, Leipzic. 
F. A. Brocxnats, Leipzic. 
INDIA.—A. J. ComBripee Co., Explanade-voad, and Railway Book- 
stalls, Bombay. 
ITALY.—LoESCHER AND Co., 307, Covso, Rome, 
Bocca Freres, Turin. 
JAPAN.—KELLY AND WALSH, Yokohama, 
4%. P. Manuva ann Co., 14, Nikonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevaky Prospect, St. Petersburg. 
s. AFRICA.—Gorpdon and Goren, Loag-atreet, Capetown, 
R, A, THompson anv Co., 33, Loop-atreet, Capetown, 
J.C. Jura & Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.— Gorpon anv Goren, Queca-street, Melbourne; Grorge-atret, 
Sudacy ; Queen-atreet, Brisbane, 
R. A. THompson Co., 180, Pitt-atreet, Sudney ; B62, 
Little Collina-atreet, Melbourne; 7, King William-street, 
Addlaide ; Edirard-atreet, Brishane. 
TURNER AND Henperson, Huntestreet, Sydney. 
NEW ZEALAND.—Upton anp Co., Auckland, 
Craig, J. W., Napier. 
CANADA.—MontTREAL News Co,, 386 and 388, St. Jamea-atrect, Montreal. 
Toronto News Co., 42, Youge-atreet, Toronto. 
UNITED STATES OF AMERICA.--INTERNATIONAL News Co., 83 and 85, 
Duane-atrect, New York. 
Sunscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KELLY anp Wats, Singapore. 
CEYLON.—WIJAYARTNA AND Colombo, 


SUBSCRIPTIONS. 

Tus ENarnerr can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
udvance) :— 

Half-yearly (including double number) .. .. £0 14s. 6d. 
Yearly (including two double numbers)... .. £1 Od. 
Cyorm Reapive Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
Ii credit oceur, an extra charge of two shillings and sixpence per annuin 
will be made. Tue ENciN&er ts registered for transmission abroad. 

In consequence of the reduction of postage on newspapers to one uniforin 
rate for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be recciv at the rates given 
below. Foreign Subscribers paying in advance at those rates will 
receive Tuk ENoineer weekly and post free. Subscriptions sent by 
Post-office Order must be made payable to THe ENGINzeR, andj uccom- 
panied by letter of advice to the Publisher. 


THis Paper Cortrs-- 


Tuick Paper 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 


497 «The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and s xpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per — 


TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that ansirers veceiced by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

*,* All letters intended for insertion in THE ENGINEER, 07 containing 
questions, should be accompanied bu the name and add ress of the writer, 
not necesaavily tor puitication, but ax a proof of good faith, No notice 
whatever can be taken of anonymous communications, 

We cannot undertake to return draringa ov manuscripts; we must, 
therefore, vequest correspondents to keep copies, 


REPLIES. 


J. K. C. ann T. T. 8.—(1) A 4-7 gun is one which fires a shot or shell 
4-7in. in di ter. AT] d ur is one which uses a projectile 
weighing 7 1b. nominally. (2) The sin, naval gun is 249fin. extreme 
length. (3) Probably, the least time in which such a gun could be 
made would be from eight to ten weeks. In actual practice it takes 
from two to four times that period. 

S. H. (Dewsbury).—Is there any reason why you cannot get the result 
you want by simply throttling the pipe, somewhere between D and 
the village? Indeed, without throttling at all, you ought to be able to 
draw off any water you want at the viene, because of the resistance 
due to friction in the great length of pipe below it. A break tank 
night be arranged below the village, working on the ball-cock system. 
But it is clear that when the tank was filling the pressure in the 
village would be reduced; possibly this would not be a serious 
objection, 


ERRATUM. 
On page 645 of our issue of December 29th last, in Table IIL, first 
coluinn, for 35 miles and 70 miles read 25 miles and 50 miles. 


MEETINGS NEXT WEEK. 


Liverpoo. Society.—Wednesday, January 10th. Pape.’ 
“ Practical Notes on Surveying in Bays and Estuaries,” by Mr. E. 8. C. 
Cornish. 

oF MECHANICAL January 8th, at 
| 7.30p.m. Paper, ‘Treatment of Sewage and Sewage Sludge in Rural 
| Districts,” by Mr. H. H. Mogg. 
| Tue oF ELEctrIicaL January 11th, 
at 8 p.m., at the Institution of Civil Engineers, 25, Great George-street, 
Westminster, S.W. Report of the Institution's Visit to Switzerland. 
The Report will be taken as read, and the discussion will be opened by 
Mr. Crompton by ‘‘A Comparison between British and Continental 
Practice in Electrical Engineering.” 

Tue InstiroTion or CiviL ENaingers.—Tuesday, January at 
8 p.m. Ordinary Meeting. “The Purification of Water after its 
use in Manufactories,” by Mr. Reginald A. Tatton, M. Inst. C.E.; ‘ Ex- 
periments on the Purification of Waste Water from Factories,” by Mr. W. 
0. E. Meade-King, M. Inst. C.E.—Friday, January 12th, at 8 p.m. 
Students’ Meeting. Address on ‘‘ The Theory of Structures and Strength 
of Materials,” by Prof. T. Claxton Fidler, M. Inst. C.E. 


DEATHS. 

On the 29th ult., suddenly, at Glasgow, James Dras, enginecr-in-chief 
to the Clyde Navigation Trust. 

On the 30th ult., at Montgomerie House, Kelvinside, Glasgow, aged 
seventy years, SopHia Lovisa, widow of William Beardmore, Esq., of 
Parkhead. 

On the 8ist ult., at his residence, 204, Amhurst-road, Hackney, of 
typhoid fever, HerBERT CHURCHILL Capel, M.I.M.E., of Capel and Co., 
engineers, Dalston. 


All single advertisements from the country must be accompani 


a Post-office Order in —_—. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Prices for Displayed Advertisements in ‘“ ordinary " and “ special” posi- 
tions will be sent on application. 


Advertisements cannot be inserted unless delivered before | 
Six o'clock on Thursday evening; and, in consequence of , 


the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

Lettera velating to Advertisementa and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sudnew White; all other 
letteva to bo addressed to the Editor of Turk ENGINRER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 
- 


PUBLISHER’S NOTICES. 


*." With this week's number ix issued as a Supplement a Two-page 
Engraving of a Compound Express Locomotice, Belfast and 
Northern Counties of Ireland Railway. Every copy as issued 
by the Publisher includes a copy of this Supplement, and sub- 
scribers are requested to notify the fact should they not receive it. 


*,” Latest Types OF THE BRITISH FLEET.—Our tiro-page coloured 
supplement, representing H.M. ships Formidable, Drake, and 
Albatross, may be had, printed on superior paper, upon a roller, 
price 18., by post 1s. 1d. 

Uf any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prom 
énaformation of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
if suffered, can be wondial by obtaining the paper direct from 
this office. 
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1899. 


At the moment the one all-pervading, all-engrossing 
topic is the war. In a hundred ways to be deplored, it is 
yet by no means without compensations. It has consoli- 
dated the nation. It has shown rival nations how strong 
are the chains that bind Britain and her Colonies, and 
how lightly, nay, joyfully, these chains are worn. Never 
before in the history of the world has it been known that 
countries girdling the earth should send with rapturous 
desire the flower of their people to fight in the cause of 
the little mother land so dear to them: Is it wonderful 
that Europe stands amazed? And if we descend to 
count the cost in treasure, we spend it within our own 
shores, or at least within our own colonies. We have 
not to buy munitions of war from aliens ; our own ships 
carry our troops; our own workmen provide our stores, 
our food, our missiles, our guns; and we fight for the 
great cause of liberty ; and when the war is over shall we 
not reap a reward? Shall we not have learned much ? 
Shall we not have taught much? Will not delusions, all 
too mischievous, have been dispelled? And shall we not 
find in South Africa a country whose development will 
employ all our available resources, and repay us many 
fold for the turmoil and stress and sadness of heart now 
with us ? 

During 1899 the trade of the world augmented rapidly. 
Each month was better than the month which preceded 
it. Ina way, and to an extent never before approached, 
the demand for manufactured articles developed day by 
day. The effects of the great strike continued during 
the first few months to make themselves felt, but they 


Tax oF (Ilustrated.) . . are now matters of history. It is a fact well worth 
SoutH YORKSHIRE CoKE TRADE InN 1890 9 notice that wars always to stimulate trade ; and 
Wooven .. this not in one direction, or with the some-time belligerents 
Deas. (With qq) ome ease in point. The war between the United States 
Dostum Burcraic ae .. 10} and Spain is another. The reason is not obvious; the 
Saw Gvann. (illustrated) faet is patent. The constructive demands and producing 
LetreRs TO THe EDITOR .. .. .. .. .. .. .. .. .. ., capacity of the United States are so numerous that we 
AND MEMORANDA—MISCELLANEA are at once lost in wonder as to what becomes of all the 
Civil Engineering | irom and steel and machinery made, and astounded by 
16] the rapid development of her natural powers of produc- 
Sanitary Engineering Water Supply. tion. | Nor is there at the moment the smallest symptom 
Gas Supply $9) of falling off in demand. The whole civilised world 


War Material—Harbours and Waterways 
AMERICAN ENGINEERING 

AUSTRALIAN NoTES .. .. 
LETTERS FROM THE PRoviNcEs, &c. 
Tue Patent JOURNAL... .. .. 
SELECTED AMERICAN PATENTS .. 


21 | seems to be buying, and we may add selling, for one is 
23 | the complement of the other. 


| Much has occurred during the past year to establish 


a sound beliefs regarding two very important questions, 
24| namely, foreign competition and_ technical education. 
2° | For a long period we have protested against the extremely 


TWo-PAGE SUPPLEMENT—ComPouND ExprEss Locomotive, BELFAST AND ssimistic views held by well-meaning British Consuls. 


NorTHERN Countigs oF IRELAND RaiLway. 


| Their reports always came to the same thing. Britain 


was being beaten out of the foreign markets by Germans 
and Americans. We have always maintained that British 
manufacturers and British engineers may be trusted to 
hold their own against antagonists. We see now an out- 
break of continental wrath because, it is alleged, that we 
are eating up the world. That our manufacturers and 
traders have been at times a little slack in competing 
with the men of other nations is, no doubt, true; but 
much worse things have been said by French- 
men of Frenchmen, and of Germans by Germans, than 
Briton has said of Briton. We have learned somewhat 
of the true nature and inwardness of the great American 
competition. We know what it is, and the knowledge 
ought to be power, and no doubt is. The United States con- 
stitute an enormous country, possessing unlimited stores 
of raw material, and it has adopted certain methods of 
working which suit the population, and would not suit 
us. It is mere waste of time to tell the Englishman to 
assimilate his mode of life to that of the American, for 
that is what the advice so common comes to in the erd. 
The feverish pursuit of money ; the rush and hurry, and 
wear and tear; the absence of home; the precocity of 
children ; the fact that, as an American authority has said, 
there is no leisured class in the United States, nor room 
for one—all these are things which are as far beyond 
attainment by the average Englishman as is the Ameri- 
can climate; and if prosperity is to be had in no 
other way, we must be content to take second 
lace. But the very fiery zeal for wealth which 
ashes the American along the road of life brings about 
results which make for failure. The modern “ combine,” 
the outcome of the old “ring,” is not a symptom of 
healthy trading, and is looked on with grave anxiety by 
shrewd politicians at the other side of the Atlantic. The 
fact that the United States have become exporters has 
excited fears in this country. We have shown in former 
impressions that the matter is not one about which to be 
terrified. America is not going to give her commodities 
away. They must be paid for in some way; and every 
dollar’s worth exported represents a dollar’s worth im- 
ported. It must be so, if not at the moment then ina 
very short time. The people of the United States will 
not give indefinite credit. 

Technical education has been put forward as the remedy 
for all our real or fancied commercial ills. During the 
past year sounder views have begun to prevail. It has 
taken a long time to convince enthusiasts that technical 
education in schools and colleges has a limited value. 
The notion that teaching some hundreds of young men 
the rudiments of engineering, chemistry, and metallurgy 
was to revolutionise our methods of manufacture has at 
last, we believe, died a natural death. Professors now 
admit that there is much to be learned that cannot be 
acquired in the college workshop, or its laboratories. 
Engineers, who are very far from being the fools that 
some well-meaning people have held them to be, have 
from the first fixed the precise value of the technical 
college and of its products. The technical college is far 
more likely to be useful in the future than it has ever 
been in the past, and this is, we think, one outcome of 
the past year on which we may congratulate ourselves. 


CiViIL ENGINEERING. 


So far as a careful study of the record of the past 
year’s engineering undertakings and works may be re- 
garded to some extent as a forecast of the present, there 
is, on the one hand, no just cause for discouragement, 
nor, on the other, for indulging in too sanguine expecta- 
tions. Commencing far afield, a brief glance may be 
directed towards the land of the rising sun, where good 
general progress has been made in railway communica- 
tion. Japan has at present about 3350 miles of railways 
opened for traffic, the result of thirty years’ development, 
and the projected lines will cover 20,000 miles more. In 
a few months, Nagasaki and Awomari, situated in the 
extreme north of the kingdom, will be united by rail, the 
distance between the two termini being 1250 miles. A 
short line has also been just finished, 25 miles long, 
forming the last section of the Kinsin Railway, between 
Negayo and Omura. With respect to the working of 
these lines, it has been stated in a consular report that 
American locomotives are not giving the satisfaction ex- 

ted, and that English engines still hold the record for 

urability and freedom from accidental breakdown. The 
Russians have arrived at the same conclusion. A railway 
in Formosa is to be built by the Japanese, and a first 
instalment of £200,000 has been provided for the starting 
of it. Crossing the double channel, and touching the 
mainland, we find evidence of the influence of Japan in 
the fact that a few months ago the first railway in Corea 
was inaugurated. It connects Cheoul and Chemulpo, is 
laid out on the standard gauge, and has a total length of 
27 miles. Small as it is, it bears a very favourable pro- 
— for the area of the province to what China has 

itherto accomplished in the same direction for the rest 
of her enormous territory. Japan is now almost a closed 
door for a large section of the profession, but there is 
— opportunity and space enough for the enterprise 
and exertions of other collateral branches. 

In China the development of lines of communication is 
far from rapid. It is true that there are now open to 
trade in China some 6000 miles of waterway navigable by 
steam vessels of no great draught, and about 3000 miles 
of telegraph.. There are only 350 miles of railways in 
operation, and not more than 3000 miles of projected 
lines. The lines running are all comprised within this 
single system of 350 miles, which connects Pekin, Pooting, 
Tientsin, and the treaty port of Shan-hai-Whan, and is in 
course.of extension to the iron and coal regions. It owes 
its life and being to the energy, bravery, and skill of Mr. 
Claude W. Kinder, M. Inst. C.E., and now chief engineer 
of the Imperial Railways of China. Of the many lines in 
the air there are one or two which concern us, and need 
a brief notice. Thus, for instance, the railway from 
Tientsin to Shanghai, 700 miles long, and running from 
100 to 350 miles from the coast, following the general 
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course of the Grand Canal, may be quoted. It passes 
through a certain district claimed by England and Ger- 
many as “spheres of influence,” and it is probable that 
it may be developed by the combined aid of British and 
German capital. The projected route from Hankow to 
Pekin, about 680 miles in length, is in the hands of a 
Belgian syndicate, and work has, it is stated, been 
actually commenced.. Russia in Manchuria, America 
with the Canton-Hainkow Railway, and France in the 
south of the empire, are using their best endeavours to 
further their own interests, and we must do our utmost 
as well. It is no secret that England is seriously 
regarding the proposed plan for connecting China with 
our great railway system in Hindustan. This could be 
effected by extending the present Mandalay line in 
Burmah to the Chinese frontier at Kuntong, and subse- 
quentiy prolonging it to the city of Yunan, to Chunking, 
and to the head of the navigation of the Yangtze River, 
which is one of the great objectives of all projected 
Chinese railways. Recent surveys have pointed out that 
the construction of this grand junction line would not be 
attended with any difficulties of a serious character. 
Without indulging, as some people unfortunately do, in 
any optimistic view of the future international relations 
of China, they can hardly be of an absolutely retrograde 
nature. Sooner or later the country must be either led 
or driven into a recognition of the obligations of civilisa- 
tion, and the quicker the process the better. 

Railway work in Siam is progressing but slowly, but 
the line from Bangkok to Khorat, 170 miles in length, is 
nearly completed. However much the Siamese may 
want railways, they want a great deal more the money to 
pay for them. The Imperial exchequer is so seriously 
impoverished that it is very doubtful if it could afford to 
pay the interest of any loan it might be able to contract. 
From Siam it is an easy transition to the Southern Malay 
Peninsula, and its numerous protected native States 
under the rule of England. There are at the present 
time several local lines opened, in construction, and 
projected, between Selangor, Perak, Pahang, and adjacent 
Malay territories. Recently the first section upon the 
mainland opposite Pulo Penang, or Prince of Wales’ 
Island, of a line to Province Wellesley has been opened 
for traftic. There can be no doubt that the federation or 
amalgamation of all the protected native States, as it now 
is, under one chief local centre, will be of the greatest ad- 
vantage to the trade and commerce of the country, in 
which English engineers are solely employed in both the 
Public Works Department and in other branches of the 
service. It may be mentioned that there would be no 
difficulty in constructing a railway from Burmah, down 
the Malay Peninsula, to Singapore, and thus place the 
great emporium and coaling station of our Far Eastern 
possessions in direct communication by land with our 
railway system in India. In Burmah, originally a buffer 
State between India and China, the Mandalay Kuntong 
Railway previously referred to is making good progress, 
and the first section has been for some time in active 
working order. Surveys are being carried on for lines in 
other directions than that of China, with the object of 
developing the natural resources of the country, and 
extending the limits of our inland trade and commerce. 
Regarded from this point of view, and bearing in mind 
this important fact, that, with the exception of Russia, 
no other nation has the entrée to China, unless by a sea 
route, Burmah offers a very considerable field. for the 
enterprise of our capitalists and the services of our 
engineers. 

Among the principal engineering works in progress, 
completed, and projected, in the old land of the 
Mogul, are those relating to the construction of railways. 
It is satisfactory to notice that the value of Indian rail- 
ways as an investment has again attracted the attention 
of the public. It would not be possible, within the space 
at our command, to particularise a tenth part of the 
various new lines of railway that have been added to our 
extensive Oriental réseau. Suffice it to say that during 
the first twelve months 1500 miles have been given over 
to traffic, which brings up the aggregate to nearly 22,000 
miles. For the future there are 5000 miles under con- 
struction or sanctioned for construction in different parts 
of the country, and of this mileage fully two-thirds are 
being pushed forward to as early a completion as possible. 
In Ceylon the railways have been a success generally, 
because they traverse the plantation districts, which pro- 
duce the chief exports of the place, and also run through 
the less elevated districts where the population is very 
great. It is a little difficult to understand upon what 
grounds the majority of the Cingalese lines were laid out 
upon the disproportionate standard Indian gauge of 5ft. 
bin. As it is, the mountain railway from Colombo to 
3anderawela was constructed on this gauge for a length 
of 180 miles, and the coast line from the same town to 
Matara followed suit with its 100 miles. It is now pro- 
posed to construct another 150 miles upon the same 
gauge, and also several minor branches in the interior of 
the island. 

The dominions of the Shah have not yet been invaded 
by the locomotive, which pioneer of civilisation will 
probably be introduced by either England or Russia, or 
perhaps by both. Russian engineers, it is stated, have 
already. commenced a survey of a railway from Reshd, 
on the south-western shore of the Caspian Sea, to 
Bushire, the chief port of Persia, on the eastern coast of 
the Persian Gulf, a distance of 650 miles. It is some 
years now since Russia held a concession for this line, 
but the funds for it were imperatively required for other 
and more urgent enterprises. Any reference to Persia 
brings at once the Euphrates Valley railway scheme to 
the front, which everyone knows now by heart. The 
present question is, who is to make the line, and 
there we must leave it. Good progress has, we 
are told, been made in the construction of the 
Harfa-Damascus line, which is being carried out, it 
is said, by the Thames Ironworks and Shipbuilding 
Company. A short section of the line has been opened, 


distance of forty miles. Beyond this point the engineers 
are surveying the future extension. In a certain part of 
Africa the construction of railways has been temporarily 
suspended, to which it is quite unnecessary to refer ; but in 
other portions of the Dark Continent we are glad to be able 
to report considerable advancement. In the Congo Free 
State, the main line from Matadi to Leopoldville has been 
pushed forward as far as the river Inkissi for a length of 
164 miles out of a total of 241 miles. The river has 
been bridged by a structure of lattice box girders, having 
a clear span of 328ft. Among the numerous railway pro- 
jects for developing the great internal natural wealth and 
resources of Africa may be mentioned the German East 
Africa Central Railway, with a total length of 1000 miles, 
and estimated to cost £3,000,000. Again, there is the 
proposed English route from Mombassa, a port on the 
Red Sea, in British East Africa, to Lake Victoria Nyanza, 
and also the gigantic undertaking of a railway from Bulu- 
wayo to Lake Tanganyika by the Chartered Company. 
Another important link has been made in the completion 
of the Uganda Railway, when the Macupa bridge across 
the arm of the sea which separates Mombassa from the 
mainland was successfully erected. This structure has 
a total length of 1390ft., and has been named the Salis- 
bury Bridge. 

It was not until the year 1896 that railway construction 
was commenced in the Soudan. There are now 588 miles 
of line actually working north of the Atbara Bridge, and 
120 miles finished in a southern direction, thus leaving a 
gap of only 75 miles to connect up with Khartoum. 
Putting the total railway mileage in operation in Africa 
at 10,000, and assuming lengths of 1400 miles north of 
Cape Colony, and of 1100 south of Cairo in various 
stages of progress, it will require 3000 additional miles to 
be constructed to forge the last connecting link of the 
“Cape Railway.’ Turning our attention to the west 
coast of the continent, it is very gratifying to have to 
record the opening for traffic of the first British railway 
on those shores. It comprises the preliminary section 
of the Sierra Leone line. It is 32 miles in length, 
and extends to Longo town. An extension of some 
26 miles is under construction to Rotofunk, and the 
survey has been completed for an additional 30 miles 
past Movamba. reconnaisance or flying survey 
has been conducted for another 50 miles, which brings 
up the total length to 138 miles. The section recently 
inaugurated necessitated the building of eleven large 
steel viaducts, besides a number of smaller structures. 
A pourparler between England and Italy has already 
taken place with respect to connecting by rail in the 
Italian colony of Eurythea the towns of Kassala, Keren, 
and Massowah. We are favourably inclined towards the 
scheme, and can afford to supply our friends with the 
financial assistance they somuch need. The Mediterranean 
provinces of Africa call for no notice in the steam 
travelling line, but it may be mentioned that 11 miles 
per hour for a journey of 400 miles is not forcing the 
pace. 

In the early part of the present year a new railway was 
contemplated between Germany and Italy, which would 
constitute the shortest routes between the two countries, 
and might become a dangerous competitor to the present 
St. Gothard line. The subsequent prosecution of the 
undertaking is awaiting a necessary subvention. <A line 
120 miles in length, from Roustchouk, the capital of 
Bulgaria, to Varna, is nearly ready for opening, and is a 
very important new route for that country, as it connects 
the capital with the Bulgarian port on the Black Sea. 
France is pushing on the building of her great Exhibition 
with all her energy, making new lines and connecting her 
metropolitan and her suburban railways in one general 
amalgamation, the whole converging to one focus. Of 
all the European Powers, Russia is doing the most in the 
construction and projection of railways throughout her 
vast dominions, both at home and in Asia. She has 
80,320 miles of line in running order, and 8000 in course 
of construction. The great Trans-Siberian has for the 
present stopped at Irkutsk, but it is doubtful whether\it 
has really got beyond Krasnoyarsk. Among her many 
new schemes, a survey has been made for a new route from 
Orenberg to Tashkand, the chief town of Turkestan and 
the capital of Russian Central Asia, which is 1300 miles in 
length. 

The list of Parliamentary Bills for the coming session 
with which our readers are already acquainted describes 
the maximum amount of work that may be expected at 
home, which shows up very fairly. The most remark- 
able event of the year was the opening of the Great 
Central. Railway, and one which it will be difficult to 
surpass. We still have under construction the Central 
London, the Great Northern and City, the extension of the 
South London from Stockwell to Clapham Common, and 
from London Bridge to the Bank and Moorgate-street, 
and the Waterloo and Baker-street lines. Nothing has 
been done with the line from Southwark to Brixton, 
authorised in the last session. The long-talked of amal- 
gamation between the South-Eastern and the London, 
Chatham, and Dover Railways is now an accomplished 
fact. There is one point to which the majority of the 
railways terminating in the metropolis appear to have in 
common, and that is increasing the accommodation of 
their metropolitan stations. The London and North- 
Western has been busy in the alterations of bridges and 
retaining walls to facilitate the approach of its trains 
into Euston and their departure from-it. The South- 
Western follows suit, with its extensions and widenings 
at and near Waterloo, upon which it proposes to’ spend 
£100,000, which will buy up the adjacent church of All 
Saints. The Great Eastern proposes adding a couple 
more to its present eighteen tracks at Liverpool-street, 
which is a proof in itself of the enormous amount of its 
local suburban traffic. In the provinces there have been 
some local lines opened which possess no particular in- 
terest except for those immediately concerned. 

There is but little to chronicle in the matter of bridges. 
Neither the new Kew nor Vauxhall structures have been 


and the whole of the working operations extend over a | yet commenced, although the houses and buildings re- 


quired for the approach on the south side of the river 
have been for some time now nearly all unoccupied, so it 
may be presumed that they have been purchased. When 
the Vauxhall Bridge is built, the old one at Lambeth wil] 
be pulled down and replaced by a successor, which it 
would be a hard matter indeed to make more unsightly 
than the present. The new Glasgow Bridge is a very 
handsome structure of seven arches, built entirely of 
granite, and is, in fact, a replica of the old bridge built by 
Telford, which was literally undermined by the vigorous 
dredging operations of the Clyde Trustees. But by far 
one of the largest bridges in course of construction at 
present is that of the New East River, erected to replace 
the old Brooklyn Bridge. The new design is on the sus- 
pension principle, as required by the authorities, although 
it is known now that the cantilever principle could have 
been adopted with far greater economy. All the founda- 
tions have been got in, and are ready for the steel towers, 
which rise to a height of 350ft. above the river. It is ex. 
pected that the towers will be fixed during‘ the present 
year, and that the erection of the cables will occupy an 
additional twelve months. Another suspension bridge is 
also being built over the river Niagara between Queens- 
town on the Canadian side, and Lewiston on the American 
bank. It will have a span of 1040ft. and a width of 25ft., 
which will be utilised by a single line of tramway and a 
couple of roadways. There will not be any footpsths 
provided, as the pedestrian traffic is almost nil. The 
longest railway bridge in the world will probably be that 
of the Trans-Siberian line across the Yenissei, and will 
cost the sum of 2,279,000 roubles. In connection with 
suspension bridges, it may be interesting to note that the 
Board of Works have offered to sell the Menai Suspension 
Bridge between Anglesey and Carnarvonshire for about 
£15,000. This was one of the achievements of Telford, 
and cost £120,000, and was opened in the year 1826. 

Karly in the present year a new footway tunnel, which 
had been before the London Council in 1898, was again 
introduced, and was, after a good deal of discussion, 
adopted by that body. There is also another tunnel 
proposed under the Thames to connect Shadwell with 
Rotherhithe, but it cannot be said that the experience 
gained from the recently-constructed Blackwall subte:- 
ranean route is likely to enlist many adherents in favour 
of another of the same description. Just now the ques- 
tion of the relative economy of tunnels and _ bridges, 
more especially with regard to those intended for railway 
purposes, is attracting a good deal of attention. It is 
stated on good authority that the Government of Indix 
have under their consideration the construction of a tunnel 
under the river Hooghly, to connect up the railways on 
the Calcutta side with the tracks of the Mast Coast and 
Bengal-Nagpore line. Germany has already made her 
first attempt, and run a tunnel under the river Spree in 
the neighbourhood of her capital. A prominent example 
of tunnelling is to be found in the New York Rapid 
Transit Tunnel Railway, which is built for double tracks, 
and also for four tracks, side by side, in one and the 
same conduit. The tunnels under the Harlem River 
and other localities require special treatment. 

In concluding our article, pressed as we are for space, 
a reference should be made to the extensive improvement 
effected in Westminster by the clearing away of one side 
of Parliament-street and the adjacent houses and build- 
ings. Widenings at intervals have also been made in 
the Strand and Fleet-street, and the demolition of Holy- 
well-street is imminent. A great city like London cannot 
be pulled down and re-built ina day. The public should 
exercise a little patience, and give the authorities fair 
play and fair time. 

On December 28th, the extreme western and eastern 
limits of the Russian Empire were brought into uninter- 
rupted communication by steam, for on that day the last 
rails on the Trans-Baikal section of the great line of rail- 
way were laid. This last section to be completed is 
693 miles in length, and extends from the south-eastern 
shores of Lake Baikal in an easterly direction to Chita, 
in Trans Baikalia, thence to Stretensk on the river Shilka, 
which is an affluent to the Amur. At present the jour- 
ney by rail from St. Petersburg to Vladivostock is inter- 
rupted twice ; as the line running round the southern end 
of Lake Baikal is not yet finished. The ice-breaking ferry- 
boat, constructed by Sir W. Armstrong and Co., of New- 
castle-on-Tyne, is used to transport the trains across the 
lake, and again at Stretensk the Amur conveys passengers 
down its stream to Khabarovsk. At Khabarovsk, the 
journey by train is resumed to the original terminus, 
Vladivostock, on the Ussuri section of the line. Vladi- 
vostock lies rather more than 400 miles south-south-west 
of Khabarovsk. 


MECHANICAL ENGINEERING. 


In 1899 no great invention was produced. The Patent- 
office was, as is the custom, kept busy. But patents do 
not represent in any way the mechanical progress of a 
nation; indeed, they are of comparatively little import- 
ance and small influence. Of the 30,000 or so taken out 
or applied for every year, how many are ever heard of 
again? Multitudes of them refer to things in which no 
one takes an interest but the inventor, others are con- 
cerned with the veriest trifles, while of the remainder it 
may be said that they are unnecessary, because no one 
would infringe the inventor's rights. 

We fancy we shall not be far wrong if we say that 
during the last few months the attention of mechanical 
engineers has mainly centred on the construction of 
engines intended to drive dynamos. The tendering by 
English, Scotch, and American firms for the machinery 
required by the Glasgow Corporation has excited a great 
deal of interest, and the remarkable dimensions adopted 
by the E. P. Allis Company and Musgrave and Co. 
have evoked a good deal of, it is to be hoped, useful 
discussion. It was for some time believed that an 
ordinary mill or marine engine could be used to drive 
dynamos successfully. It is not quite certain that the 
belief was ill-founded ; but it has come to be understood 
that simple as the driving of a single dynamo may be 
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electric lighting, the running of a number of 
parallel is quite another affair, while the 


pee of electric traction are quite different and 
eetremelY trying. It cannot be said that any agreement 


jong engineers and electricians exists as to the best 
steam engine; but there can at least be no 
that a primary consideration is facility of 
yepail. It is beyond doubt a mistake to use tandem 
vertical engines with the high-pressure cylinders on 
top, and yet every one does it; then, when repairs are 
required by the low-pressure piston, the high-pressure 
cylinder has to be taken away bodily—a tedious opera- 
tion. ‘The demand still exists for a trip gear which 
will work satisfactorily at 160 to 180 revolutions ; beyond 
this speed no electric light or power engine should be 
driven, unless, indeed, it is very smal]. Robey and Co., 
of Lincoln, have had now running for about a year at the 
Hammersmith electric light station some vertical engines 
of 600 or 800 horse-power, fitted with the Richardson- 
Proel gear, which are running at 150 revolutions very well 
indeed. They are supplied with steam of 1501b. pressure 
heated to about 550 to 600 deg. by superheating 
pipes at the back of the Babcock and Wilcox boilers. 
The high-pressure steam is distributed by double-beat 
drop valves, with a rise of about a quarter of an inch. 
They work without the least noise. The rotating mass of 
the Hy-wheel alternating dynamos is about 28 tons. 

Nothing connected with mechanical engineering has 
during the past year attracted more attention than ma- 
chine tools, and the relative merits of those made in 
the United States and in this country. So much has 
appeared in our pages on this subject, that we do not feel 
iustified in doing more than mention it here. 

Considerable progress at last seems to be made in 
motor car construction. Their manufacture has finally 
got away from the mere company promoter. A great deal 
has been learned, among other things the important truth 


an 
form of 
question 


that a light mechanical car cannot be made to stand | 


hard work on country roads. The intelligent visitor to 
the Crystal Palace during the recent cycle show 
could not, we think, fail to be impressed by the 
difference between the massive, well-built carriages 
of 1899 and the toy Victorias of 1896. No excel- 
lence of workmanship, perfection of design, or 


are more easily kept clean than they would be without it ; 
yet it is difficult to see how a.pound of soda dissolved in 
some 4000 gallons of water can have much effect. For the 
moment we must content ourselves with the fact. Mr. 
Drummond has about thirty engines now fitted with water 
tubes, and they steam admirably, and are quite a success. 
Mr. Drummond is building five more engines with four 
cylinders. The first, of the type No. 720, is able to 
haul a train equal to 26} coaches, packed full of passen- 
gers and luggage, well within the scheduled time to 
Southampton. It will be of interest to add here that the 
traffic department has been very busy with the movement 
of troops for South Africa, and from the 20th October up 
to the 2nd of December the company had 218 trains 
engaged on this work without a hitch of any description. 
The chairman, Colonel Campbell, and General Sir F. 
Marshall, director of the company, have been in close 
attendance all the time, as well as the general manager, 
Mr. Owens, and traffic superintendent Mr. Samuel 
Fay. We unite with these gentlemen in the hope that 
at no distant date the company will be called upon to 
import to their respective quarters a victorious army 
which has brought peace with honour to South Africa. 

Of the Midland Railway there is little special to record. 
To meet the great increase of traffic on the railway, more 
powerful engines, with larger boilers and fire-boxes and 
increased pressures, are being used, which give good 
results. The American engines constructed by the Bald- 
win and Schenectady companies, have been distributed 
over the system, and are doing the regular work, princi- 
pally with mineral trains ; but sufficient experience has 
not yet been obtained to justify the publication of any 
definite statement. 

On the London and North-Western Railway, again, not 
much that is new has been done. Mr. Webb has now 
twenty of the four-cylinder compound express engines of 


the same type as the one that ran with the members of 
the Engineers’ Congress from Euston to Crewe on the 
8th June last, doing equally as good work as was then 
shown. Twenty more of the same type of engine have 
' been ordered, and they will be on the line in the early 
| part of this year. Mr. Webb has also got over 100 of the 
| eight-wheeled coupled compound coal engines at work, 


| giving very good results, and economical in repairs. 


good quality of material will compensate for the lack cf | When the traffic department is able to deal with longer 


enough of all three. The latter, in particular, must be 
abundant. As to the motive power, it may be said 
that, for the lighter pleasure vehicles, the light oil, 
or Daimler system, is, for the present at all events, 
first, though it is fair to say that Mr. Roots, the per- 
sistent and able advocate of the heavy oil engine, is 
making and selling vehicles pretty freely. For the 
heavier, or motor-van type, steam has so far given by 
far the best results, whether the fuel used be petroleum 
orcoke. We have kept our readers so fully informed 
about motor vans, that we shall do no more here than 
refer those who desire more information to our last two 
or three volumes. 

In marine engineering there is practically nothing new 
to record. The same stereotyped designs are repro- 
duced day by day and year by year. The Howden system 
of forced draught is making way, and the firm is about 
as busy as possible. A few quadruple-expansion engines 
are finding their way into the mercantile marine, but it 
seems to be doubted that the economy secured by their 
aid is worth the extra cost and trouble of maintenance. 
We have not the least doubt but that the whole difference 
in favour of the quadruple as compared with the triple- 
expansion engine would be much more than covered by 
raising the temperature of the feed-water with the hot gas in 
the smoke-box and base of the furnace. When we remember 
how high the temperature always is in these places, and 
how great is the quantity of heat going to waste, it seems 
extraordinary that so little has been done to utilise some 
of it. Perhaps the most noteworthy innovation of the past 
year is presented by Mr. Martin's engines for the Dutch 
man-of-war Noord Brabant, illustrated in our impres- 
sion for December 8th, 1899. 

The frame of the engine and the bed-plates are specially 
worth notice, and we have nothing to say but praise for 
the three excentrics valve gear. Mr. Parsons appears to 
be on the verge of a great success, at least so far as the 
attainment of abnormal speed is concerned, with his 
turbine engines; but as yet the trials of the Viper have 
not been concluded, and until they are complete a 
justifiable reticence is observed concerning them. 

In locomotive engineering the tendency is always 
towards the production of more and yet more powerful 
engines. It is beginning to be understood more fully 
than formerly that after all the power of a locomotive is 
determined by the steaming capacity of the boiler, and 
that again depends in the main on the dimensions of the 
grate and the heating surface in the fire-box. The most 
radical advance in this direction has been made by Mr. 
D. Drummond on the London and South-Western Rail- 
way. The results he has obtained are in some respects 
so startling that we have taken special pains to verify the 
facts. More than two years ago Mr. Drummond built a 
large locomotive, fully illustrated in our pages at the 
time, and to augment the heating surface in the fire-box 
he put a number of water tubes transversely into it. 
These tubes were set on an incline to get circulation. No 
doors were fitted opposite the tube ends. After running 
nearly 60,000 miles, without any symptom of leakage or 
pitting, Mr. Drummond had a tube cut out, to ascer- 
tain its condition. A portion of the tube lies before 
us. The outside is as sound as the day it was 
made. The inside has here and there on it a few 
patches of very hard deposit, apparently sulphate 
or carbonate of lime. Practically, and for all par- 
poses of making steam, the tube is quite clean; it is 
2fin. in diameter, and about one-eighth of an inch thick. 
We have not space here to discuss the curious fact that 
these fire-box tubes should remain clear of incrustation. 
The water used is not softened. Mr. Drummond has 
‘bout a pound of soda dissolved in water put into each 
of his tenders every day. The effect is that the boilers 


| trains, Mr. Webb states he will be able to do the work 
with these engines both economically and efficiently, and 
he would attempt to deal with a larger amount of goods 
traffic by taking heavier loads than at present at moderate 
speeds, rather than attempt to clear the line by 
running these trains at an excessive speed and with 
smaller loads. Though the mileage during the past vear 
has very much increased, the company has been able to 
cope with it, and turn out engines as required. 

On the Great Western Railway, Mr. Dean’s principal 
developments in locomotives have been in the direction 
of larger boilers and higher steam pressure. Two classes 
in which these improvements are carried out are repre- 
sented by engine 3812, Bulldog, and engine 3310, Water- 
ford. In later engines of this type the smoke-box is of 
circular shape, and supported by a saddle upon the 
cylinders. These two classes are identical in every 
detail, with the exception that the Bulldog class have 
5ft. 8in. diameter coupled wheels, whilst the Waterford 
has 6ft. 8in. diameter coupled wheels. Engines of the 
former class are chiefly used on the heavy sections 
between Newton Abbot and Penzance. They have 
cylinders 18in. diameter, by 26in. stroke. The heating 
surface is made up of 277 tubes, 1jin. outside diameter, 
giving 1538 square feet, while the fire-box has 125 square 
feet; the total being 1663 square feet. The grate area 
is 21°45 square feet, and the working pressure 180 |b. per 
square inch. We have here another example of the 
growing appreciation of the truth that the power of any 
locomotive is measured first of all by that of its boiler. 
As to engines for heavy goods traffic, engine No. 36—six 
wheels coupled, with leading bogie—has proved so satis- 
factory that other engines of the same type, but with 
some improvements, are in course of construction. A 
new type of coal wagon has recently been brought into 
use on the Great Western Railway with very good 
results. It has four wheels, weighs 8 tons 6 ewt., and 
carries a net load of 20 tons. It will be remembered 
that in the old broad-gauge days the ‘Great Western 
Company had some 20-ton coal wagons. They were, we 
believe, considered too large, but the conditions of traffic 
change. 

On the Laneashire and Yorkshire Railway the only 
thing which Mr. Aspinall has had in hand that is more or 
less novel in England is the fitting of two new 1400 class 
express engines with superheaters. To do this the ordi- 
nary boiler tubes have been shortened considerably, leav- 
ing a large chamber as an ash-collecting place, and as a 
way of getting at the steam pipe and also repairing the 
tubes. A superheater of less diameter than the boiler barrel 
was then put in so as to make use of the exterior surface, 
this heater is traversed by as many tubes as there are 
boiler tubes, but larger in diameter, so that the boiler 
tubes can be withdrawn through the superheater when 
they have to be replaced or renewed. . The arrangements 
have been worked out witha great deal of care, and if 
there is anything in superheating it will be found out, but 
no results have been got as yet. Mr. Aspinall is having 
some eight-wheeled coupled engines built with the same 
boilers as the expresses of 1400 class, but they will not 
be out for some months, and will not be productions 
of 1899. 

On the London, Brighton, and South Coast Railway, 
as on most other lines, the tendency is to go in for larger 
locomotives, especially as regards the increase of heating 
surface. In carriage stock Mr. Billinton is, as far as 
possible, building nothing but bogie carriages. No corri- 
dor trains have been made up tothe present—they do not 
appear to give. satisfaction on the Brighton lines. The 
company has at present a large order out for carriages, 
twenty close-coupled trains, composed each of seven bogie 


carriages, with a flexible central coupling. Several of these 


trains are at work, and they are giving great satisfaction 
tothe passengers. As regards wagons, the main question 
at present is to decide on a really practicable either-side 
brake. Mr. Billinton has several of these under con- 
sideration, but has not definitely decided on the one he 
will adopt. Wagon stock, as a rule, has not been altered 
much, but we can see a tendency on the part of the 
traffic managers somewhat in favour of larger trucks. 

On the Great Eastern Railway Mr. Holden’s oil-burn- 
ing locomotives were employed on the fast. summer 
trains to a somewhat larger extent than heretofore, the 
special London and Cromer service being worked exclu-, 
sively with them. A decided advantage has been noticed 
from the re,ular employment of heated air for the 
burners, and an extended and modified arrangement of 
tubular heater is being applied to a new engine now 
building. Warming the oil fuel by the exhaust steam of 
the air brake pump has also conduced to economical 
working. Residual oil from Borneo has given very good 
results, and hopes are entertained that a supply of this 
may be forthcoming eventually at a price which will 
compete with the enhanced cost of coal. This material 
is somewhat lighter and more fluid than Russian Astatki, 
whilst its flash point is sufficiently high for safe carriage 
and handling. In underground and tunnel service it is 
interesting to note the Austrian State Railway Adminis- 
tration continue to find liquid fuel satisfactory on their 
Arlberg rouse, and have increased the number of loco-, 
motives operating there; whilst the P.-L.-M. of France 
are adopting it for service on their line in the long 
tunnels near Dijon. At home the Central London 
steam locomotive—illustrated and described in our 
issue of November 17th, 1899—gives an example of 
oil fuel meeting the exigencies of a special working. 
Another novel illustration of the value of oil firing 
where conditions prevail adverse to the carrying of large 
bulk of fuel is that of the Ethiopian Railway, a new line 
operated by a French company in Abyssinia. Here the 
trains will pass for a considerable distance across an arid 
desert, and to enable the tenders of the locomotives to 
carry a maximum supply of water without being un- 
wieldy, oil fuel was decided on to economise fuel space. 
Large bogie tenders have been constructed for these 
engines with oil tanks lying longitudinally along the top 
of the water tanks. Tried on a metre gauge mountain 
railroad in the Appenzell district of Switzerland, one of 
these engines was found to meet all the requirements of 
this exceptional road. In marine practice the fitting of a 
number of steamers plying on the Suez Canal is perhaps 
the most notable move. 

Of Mr. Manson’s work on the Glasgow and South- 
Western Railway we have not much that. is new to 
chronicle. Although the number and weight of trains 
have increased, the speeds have remained about normal. 
Early in the spring of this year Mr. Manson added 
fifteen new passenger engines to the existing stock ; 
these were built by Dubs and Company, Limited, Glas- 
gow, and have cylinders 18}in. by 26in., coupled wheels 
6ft. 14in. diameter, a working pressure of 165]b. per 
square inch; and generally their design is the same as 
that of locomotives which Mr. Manson has been building 
for a number of years past. That is to say, they have 
swing link bogies, balanced valves placed on the top of 
the cylinders, driven by an arrangement of link motion 
and rocking shaft, and steam reversing gear. In. this 
connection we may say that the company has now an 
order placed with Neilson, Reid, and Company for 
twenty six-wheeled coupled goods engines for delivery 
early next year. Since building his four-cylinder loco- 
motive in 1897, Mr. Manson has been building and 
renewing a considerable number of goods engines, and 
has therefore not gone any further with the new type. 
The four-cylinder engine, No. 11, has, however, in the 
interim been kept steadily at work, and has proved a 
very successful engine in every way, practically no altera- 
tion having been made upon it. since it was first turned 
out. The engine was in the works for a short time after 
the Gretna accident, when it had been in collision with a 
goods train, but since it was again turned out in March 
1898, it has run 87,000 miles, and we are convinced that 
with a larger boiler there are great possibilities in this 
type of engine, without materially increasing the size of 
the cylinders. At present the engine is working with one 
of the standard boilers, with a little over 1200ft. of 
heating surface; the next one built will have not less 
than 1500 square feet of heating surface. The company 
is a little handicapped in making many new departures at 
present, as a new erecting shop is being built, and to this 
end a portion of the works has to be removed to a new 
site. A new carriage and wagon works is now in course 
of erection. : 

The most prominent feature of the past year on. the 
Caledonian Railway has been the introduction of wagons 
of large carrying capacity, as well as the marked impreve- 
ments in the passenger tank, goods, mineral, and express 
passenger engines. For suburban traffic a more powerful 
passenger engine was required to cope with the increased 
weight of the trains, especially on the Catheart Circle 
Railway and Balerno Branch, and in this connection the 
twelve new tank engines have fully accomplished all that 
they were designed to meet.. Where the stations are 
close together and frequent, as on most suburban lines, 
the advantage of a small driving wheel for starting 
quickly is very apparent in these engines. They have 
eylinders 17in. by 24in., with 4ft. 6in. driving wheels 
and a trailing bogie, and their weight in working 
order is 51 tons. There has been a very large addi- 
tion in the shape of a more powerful class of 
six-coupled goods engine, with cylinders 183in. by 26in., 
and wheels 5dft. diameter.. No less than eighty of 
these engines are being put upon the line—thirty-two of 
them are already in traffic, and the others will follow as 
quickly as possible. These engines have a heating sur- 
face. of 1440:square feet, and a number of them have 
been fitted with the Westinghouse brake, in order to 
make them available for working the heavy excursion 
traffic to and from the coast during the summer time. A 
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number of express bogie passenger engines has been 
built at St. Rollox this year. They have cylinders 19in. 
by 26in., with wheels 6ft. 6in. as formerly, but the heat- 
ing surface in the fire-box has been increased to 136 square 
feet, bringing the total up to 1540 square feet, with a 
grate area of 23 square feet. There are also meantime 
under construction at St. Rollox a number of passenger 
tank condensing and non-condensing engines, with 
eylinders 18in. by 26in., and wheels 5ft. 9in., for the under- 
ground and suburban lines. Speaking generally, the trend 
is towards more powerful engines, capable of keeping up 
a high average speed on ascending gradients. 

We have not heard of any new departure in refrigerat- 
ing machines; no wonders, startling or otherwise, have 
been produced, but all the firms makitig such machines 
have been and are still very busy. L. Sterne and Co., 
Limited, of Glasgow,- and London, have built and 
erected the sixth refrigerating plant for Mr. R. D. 
Waddell’s works, a large installation forthe North British 
Cold Storage and Ice Company, Limited, at Leith; 
another for the Alloa Co-operative Society ; one for the 
Bonaccord Ice and Cold Storage Company, Limited; and 
another for the North-Eastern Ice Company, Limited, 
both of Aberdeen. They have in course of erection ice 
and cold storage plants for the Fraserburgh and North of 
Seotland Steam Trawling Company, Limited, and for the 
Dundee Ice and Cold Storage Company, Limited. In 
England they have erected refrigerating machinery at 
the Carlton Hotel, at the Gas Light and Coke Company's 
works at Beckton, and at the Bermondsey works of 
Lipton and Co. They have also received the order for 
the Southampton Cold Storage and Lairage Company, 
Limited, and the London and South-Western Railway 
Company, which is the largest refrigerating contract ever 
given out in Europe. The firm have numerous other 
orders in hand. 

The Linde British Refrigeration Company, of Queen 
Victoria-street, has been extremely busy during the year. 
Among the most enteresting work done we may mention 
the new wholesale tish, fruit, and vegetable market 
buildings, over which the municipal authorities at 
Leicester are spending nearly £32,000. It is of interest to 
note that accommodation for the cold storage of perish- 
able foods is being provided in the basement of the 
market buildings. The refrigerating machinery, which is 
of the latest and most improved type, is being supplied 
by this company. We understand that the hospital ship 
the s.s. Maine, which is being thoroughly equipped owing 
to the goodness of heart of certain American ladies, has 
been fitted up in the most complete and up-to-date 
manner, being provided with a full outfit of modern 
surgical appliances. In order that there may be always 
a good supply of fresh meat and vegetables for the 
wounded and sick soldiers, an extensive refrigerating in- 
stallation on the Linde system has been fitted up on 
board to cool a large provision chamber. The plant is 
also to be capable of making a quantity of ice, which will 
without doubt, in addition to being of great use from a 
medicinal point of view, be highly appreciated. It is 
interesting to note that this plant was fitted on board in 
the exceedingly short space of time of thirteen days. 

J. and E. Hall, Limited, Dartford, have completed 
during this year nearly 130 refrigerating installations, 
most of which were of large size, and they have at 
present on order over 100 more. Among machinery for 
ships, one of the most interesting is that just fitted in the 
Red Cross Society’s hospital ship Princess of Wales, 
for the Cape. A mere list of the ships fitted up by this 
firm would oceupy a great deal of space, and supply no 
useful information. Among cold storage installations the 
Riverside Cold Storage and Ice Company's iniportant 
Stores. have recently been completed, where fifty tons of 
ice are made per day, and there will be eventually cold 
storage capacity of 1,000,000 cubic feet. It is interesting 
to note that hospitals are now including refrigerating 
machinery in their equipment, the University College 
Hospital, St. George's Hospital, and the Pathological 
Laboratory, Oxford, having ordered installations from 
J. and E. Hall, Limited: this firm having already 
supplied similar installations to Claybury Asylum, 
Holloway’s Sanatorium, &c. There are many other 
machines on order for a variety of purposes which is im- 
possible to mention further in detail. 

The Haslam Foundry and Engineering Company, 
Limited, of Derby, incorporated with Pontifex and Wood, 
report that during the year 1899 it has been busily engaged 
in the manufacture of refrigerating and ice-making machi- 
nery on the ammonia compression, ammonia absorption, 
and compressed air systems. A large number of machines 
haye been fitted to vessels in the Royal Navy, and the 
company has also supplied the machinery for H.M. new 
yacht Victoria and Albert. The most important work of 
the year was perhaps a very extensive installation of re- 
frigerating machinery, erected and set to work at the 
Smithfield Central Meat Markets in London, where 
accommodation has been provided not only for frozen and 
chilled meat, but for the storage of all kinds of perishable 
produce, The store is considered to be one of the most 
important in London. Powerful machinery has been 
supplied to freezing stations at the River Plate, including 
a very large freezing plant equivalent to 200 tons refrigera- 
tion, also at Islington, N.Z., Timaru, N.Z., Southland, N.Z., 
and many other centres. Extensive stores and ice factory 
have been fitted at Manilla in the Philippine Islands, and 
machinery has been supplied for ships which are about to 
be fitted up in Australia to carry meat from Australia to 
the Philippines. Refrigerating machinery has also been 
supplied to important breweries in Lancashire and various 
parts of the kingdom. 


ELECTRICAL ENGINEERING. 


The past year has been a very busy time for electrical 
engineers, as well as for all other branches of the pro- 
fession, and one of the chief difficulties on the part of 
contractors has been to supply goods within the periods 
agreed; and on the part of customers to obtain delivery 


of apparatus of all kinds. We cannot record many 
epoch - making discoveries, but the general advance in 
electrical science has been considerable. There has been 
no serious derangement of business by strikes, and we 
doubt whether British electrical engineering works have 
ever been so full of orders. The present year bids fair 
to resemble its predecessor, and at present we can see no 
sign of a falling off in. trade. The war has withdrawn 
large nuinbers of reservists from their usual work; and of 
these a certain proportion have doubtless been engaged 
in the electrical industries, so that there ought to be no 
reason why competent men should be unable to obtain 
employment. Until now the principal branch of electrical 
engineering in the British Isles has undoubtedly been 
that connected with the supply of energy for lighting 
purposes, although this may not long continue to be 
the case, as the supply of energy for traction bids fair to 
become at last of enormous importance. 

In the early days of the public supply stations it was 
always considered essential that a good reserve of plant 
should be kept as a stand-by in case of accident or sudden 
increase of demand, but the public demand has recently 
increased so rapidly, and the number of stations have 
become so numerous, that the engineers to the supply 
companies have been unable to obtain delivery of plant as 
rapidly as they desired, and the result is that this winter 
the greatest number of stations, and certainly all those in 
the metropolis, are taxed to their utmost limit, and find it 
difficult to cope with the demand. Several serious ex- 
tinctions of light have occurred quite recently upon the 
mains of the Westminster Electric Supply Corporation, 
which necessitated a large amount of repair work, and 
proved the advisability of having two different sources 
of supply in the case of public buildings and large 
consumers of current. In certain districts it is 
impossible to obtain two distinct sources of supply, and 
in that case recourse must be had to an auxiliary installa- 
tion of gas lighting, or a private installation for the supply 
of electricity, or the use of a storage battery of sufficient 
size to enable the period to be tided over. The increase 
in potential of supply from 100 volts to 200 volts and 
over has become usual on all direct-current supply 
stations, but there seems no attempt to adhere to one 
standard pressure. We still have 150 volts in Shore- 
ditch ; 200 volts in many other places; and new stations 
with 220, 230, and even 250 volts. Whatever lamp 
manufacturers may state, our experience certainly is 
that consumers are not so well satisfied with the supply 
at 200 volts as they were with the supply at the lower 
potentials. The alternating supply companies are doubt- 
less in a better position as regards this point than the 
direct-current companies, as the net work from the sub- 
station is usually comparatively short. 

Several large new stations are now being built at 
Willesden and elsewhere in the outskirts of London, 
which will eventually cause the conversion of existing 
stations into mere sub-stations for the reception and dis- 
tribution of energy, and as soon as these are complete 
the troubles from vibration and noise in thickly-populated 
districts should be greatly diminished. It is probable 
also that the supply station upon the bank of the Thames, 
near the Houses of Parliament, may have to be removed 
elsewhere if the project for the construction of the Mill- 
bank portion of the Embankment is carried through. 
Municipalities all over the United Kingdom appear now 
to be convinced that substantial profits can be made out 
of the production of electric energy, and they are gene- 
rally keeping the work of supply in their own hands. In 
the near future the question of the rights of municipali- 
ties as against private companies will have to be fought 
out, and the first cases were discussed at some length 
last year. In one instance the Charing Cross and Strand 
Electric Supply Company—a private concern—sou 

wers to enable it to supply energy in the city of 
London, thus creating competition with the existing 
supply company, which has certain definite agreements 
with the Corporation of London; and in another case 
the Bill promoted by the General Power Distributing 
Company was rejected on the second reading in the 
House of Commons. The real question at issue in both 
these cases, and also in many others, is that of muni- 
cipal trading, and the Government appointed a joint 
Committee of both Houses of Parliament to consider the 
subject. There are now many large schemes before the 
public for the supply of energy for both light and power 
over very large areas, but the municipal authorities declare 
that they have the monopoly of such supply within their 
own areas. If this contention should be upheld by Par- 
liament, it will render it very difficult for private com- 
panies to initiate the supply of energy over large areas, 
and will restrict their operations to districts for the most 
part rural which are not controlled by municipal authori- 
ties. In the past year the plant of the City of London 
stations has been considerably increased, and the size of 
the units of generating plant tends still to rise. In Man- 
chester the city authorities have recently put down anew 
vertical steam plant of 2500 horse-power for dynamo 
driving. The well-known makers, Messrs. Willans and 
Robinson, have built an engine of 1000 horse-power at 
economical loads, which is one of a set of eight for Liver- 
pool. It is, of course, impossible in the space at our dis- 
posal to give a list of all the public stations which have 
been started in the past year, but we may cite a few of them. 
At Canterbury the new station owned by the Corporation 
was opened last March, and refuse destructors forma feature 
of the scheme, the hot gases being used for steam raising. 
The current is supplied at a pressure of 220 to 250 volts. 
At Brighton a new multipolar plant has been put down 
for the supply of the outskirts of the district. At Leith 
the generating station was built and started in a very 
short time ; possession of the land was obtained on May 
28th, 1898, and the street lighting was switched on 
December 28rd, 1898; the private supply was begun early 
last year. The Bootle Corporation has now a station of 
its own, and supplies on the three-wire system direct cur- 
rent for lamps of 220 volts. At Hammersmith the station 


belonging to the Vestry has already been doubled in size, 


and Ferranti alternators and rectifiers are in use: “ 
Bolton, Ferranti fly-wheel dynamos have been’ installed 
to give 460 volts across the outer wires on the three-wire 
system. The Plymouth station has been practically com. 
pleted, but we shall have to allude to this later oy 
when dealing with traction stations. At Barrow-jp. 
Furness a high-pressure direct-current system has bee, 
laid down with rotary transformers in the sub-stations 

whence the energy is distributed on the two-wire system at 
220 volts; the sub-stations are placed under archways 

and also below ground. At West Ham the electricity 
station has been completed, and alternators at 2100 yolfg 
are being used, and the current is then transformed dowy 
to the two-wire system at 100 volts. 

Considerable loans were voted by the London County 
Council during the past year for electric supply purposes 
to Battersea, St. Pancras, Shoreditch, and Islington, 

In Llandudno the example of Shoreditch and othe; 
places has been followed, and a destructor plant put 
down ; but it works at present at some disadvantage, 
owing to the great variation in quantity of the refuse to 
be consumed. A similar arrangement has also been 
made at Darwen. 

With further reference to the difficulty experienced by 
the non-delivery of plant, we may state that one of the 
London vestries was obliged to request their customers 
to use as little current as possible between the hours of 
4 p.m. and 6 p.m., whichis, of course, the period of maxi. 
mum demand in winter. 

Passing now to the question of the supply of power for 
traction purposes, we have to record that at last the 
metropolis appears to have become alive to the necessity 
for more speedy means of locomotion than can be pro- 
vided by the present system of omnibuses. The City and 
South London line should be able to show better financial 
results, with its extensions to Clapham and Moorgate. 
street. The Great Northern and City Railway Company 
have placed the contracts for the tunnelling of the new 
railway, and the experimental portion of the Metropolitan 
Railway has been fitted throughout with plant of British 
manufacture. The Central London Electric Railway is 
approaching completion, and the Baker-street and Water. 
loo line has made satisfactory progress. 

The London County Council have for a long time been 
considering the question of the best system of tramways 
for the metropolis, and finally engaged Professor Kennedy 
to visit the United States and to report upon the best 
methods for adoption. This report has been issued, and 
the author unhesitatingly recommends electric traction 
a3the best available means, but while considering the over- 
head trolley suitable for suburban traffic, he favours the 
underground conduit system for the congested thorough. 
fares. We hope that now steps may be taken to adopt 
electric traction very widely, and that these will be run 
with an all-night service, and with special cheap fares for 
workmen in the morning and evening. 2 Rg 

While the County Council has been discussing the 
traction problem, the large provincial cities have boldly 
attacked it. Glasgow City Council invited tenders for 
very large generating plant, and the keenest rivalry took 
place between British and American contractors, and the 
result gave rise to long and heated discussion; we can 
ourselves see no reason why British engineers should not 
be as capable of supplying the plant as any American 
firm. Liverpool has already ordered very large plant for 
tramway work, and we understand there will be eight 
Willans and Robinson engines of 1000 horse-power, and 
each will be capable of developing 1500 horse-power as 
an emergency load. The outlying portions of the tram- 
ways in the borough of Bootle will be supplied with 
current from the generating station of the Bootle Cor- 
poration. 

In Cork the electric generating station is designed for 
combined lighting and traction work, and was completed 
early last year; the dynamos are compound-wound for 
the tramway work, and the series coils are cut out for the 
lighting work. At Plymouth there is a precisely similar 
arrangement, also completed last year. 

At Blackpool almost the earliest electric tramway, 
save the Volk line at Brighton, was installed, and 
this was on the conduit system, but owing to the 
proximity to the sea the conduit was very difficult to 
maintain in good order, and it has now been superseded 
by an overhead line along the edge of the footway, and 
the cars are fitted with a long side trolley, so that the 
streets are very little disfigured. In this town, as well as 
in Dover and Halifax, the power for traction is provided 
from the same station which supplies current for lighting. 
In the last two towns a motor alternator is supplied with 
current from the traction bus bars, and drives direct- 
current machinery for the lighting load in the day. _Black- 
burn, Bolton, and Derby are now also supplying current 
for electric traction. Considerable alterations to a station 
are often necessitated, as the same machines cannot be 
used for lighting and traction owing to the use of the rail 
return. We believe that the particular confbination of a 
high-speed engine coupled direct to both an alternator 
and to a direct-current machine was first adopted ‘t 
Plymouth, the alternator being used for lighting and the 
direct-current machine for traction work. 

In the Midlands, about fifteen years ago, a system of 
steam trams was laid down between Dudley and Stour- 
bridge, but the service was too infrequent to permit of 
dividends being paid; the steam service has now been 
superseded by electric traction, and cars run at intervals 
of 15 minutes. The total length of the line is six miles, 
and the original gauge of 3ft. 6in. has been retained. 

In South Staffordshire the great power scheme was 
originally intended to be on the high-tension direct 
system, but this is now altered, and it is proposed this 
year to proceed with the scheme upon the multiphase 
alternating system. 

The Hull Corporation electric tramways were opened 
for traffic last July, and are now working satisfactorily ; 
while we have described the polyphase system in use at 
Dublin some time ago. The first section of the Sheffield 


Corporation electric tramways wes opened for service 
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Allis Company, of Milwaukee, Wis., are used, and marine 


poilers for steam generation. 


At St. 
a Corporation started a public supply station on the 


| 


ear, and we may remark that engines by the EF. P. | two of the systems—those of Hoepfner and. of Dieffen- 


bach—appear to be commercially successful. Experi- 
ments have been carried out last year at Lille with a 


Helens, in Lancashire, about three years ago, | view to the sterilisation of water by ozone. 


The use of paper as an insulator has made a great 


i tem, but a direct-current plant has since | change in the possibilities of telegraphy, and a new cable 


alternating 
been added for tramway work, and traffic was started 


jast July. This station is also provided with refuse 
Jestructors in the same manner as Ashton. 

Abroad, also, rapid progress has been made in electric 
traction, and the city of Sydney is now provided with 
electric tramways on the trolley system. In New York 
the cable system has been superseded by electricity on 


the Broadway and Lexington-avenue roads, while the 
underground trolley system has been adopted there on 


second, Fourth, Sixth, and Eighth avenues. 

The City of Buffalo is now using the power produced 
at Niagara, and the energy, which is received as three- 
shase alternating current, is transformed down to 352 
volts three-phase for the Buffalo and Niagara Falls tram- 
way and the Buffalo and Lockport electric railway. The 
total power generated at Niagara Falls is now about 
40,000 horse-power. 

In Chicago the South Side elevated railway was in 
1897 operated entirely by steam power, and has been 
since then changed over and is now worked on the 
Sprague multiple-unit electric system. The net earnings 
have been more than trebled by the alteration, and the 
yatio of expenses to earnings has decreased from over 
80 per cent. to about 55 per cent.—a most noteworthy 
result. The Englewood and Chicago street railway is 
worked by means of electric accumulator cars. The 
Barcelona electric tramways were equipped by an English 
company, and opened for traffic last year; and in Madrid 
the same firm carried out similar works, the overhead 
wires being carried upon double-armed brackets. 

In Paris there are now all kinds of electric tramways, 
the surface-contact, accumulator, underground conduit, 
and overhead trolley systems being represented, besides 


the earlier systems of steam, cable, compressed air, and 


gas. 


that of the London United Tramways Company. If the 
entire scheme is passed there will be thirty-nine miles of 
road line and seventy-five miles of track constructed 
shortly in the County of London and its immediate 
neighbourhood. It has been thought, however, that the 
West London Extension might prejudicially affect the 
Kew Observatory, and therefore a double-trolley line has 
been proposed. 

While referring to transmission of power we ought 
not to neglect to note the wonderful Telluride power 
plant in the United States. A potential of 50,000 volts 
was used for thirty-seven days over a distance of two 
miles, and it was clearly proved that at such high 
pressures the leakage across the air from wire to wire 
may become much more serious than the leakage over 
the insulators. 

One of the largest units of generating plant vet con- 
structed is that recently built by John Wingrove and 
Son, Limited, of the inverted vertical type, to develop 
2500 indicated horse-power, and coupled to a dynamo 
built by the Electric Construction Corporation, Wolver- 
hampton, developing 3500 ampéres at 410 volts. 

In the case of electric road carriages, comparatively 


little progress has been made. At the Richmond Show | 


only two electric vehicles competed, and they did not do 
well. Some cabs fitted by Joel and Co. have recently 
been seen in the streets, bul as vet we cannot give any 
financial results, At the March competition in Paris, 
however, eleven out of twelve competitors used electri- 
city, and we understand that an * electric hydrant” has 


been fixed in the street for charging cells in situ controlled | 


by a coin-freed mechanism. 

Batteries for central stations, though widely used in 
the United Kingdom, have until recently found little 
favour in the United States, but a 460-ton accumulator 
has now been installed at the Chicago-Edison electric 
lighting and power station. 


Electric lamps of the ordinary carbon filament form do | 
not appear to be so satisfactory when used with 200 volts | 


pressure as they are when used with 100 volts, and Dr. 
Nernst, of the University of Géttingen, has brought out 
a lamp which he states will give an efficiency of 1-5 Watts 
per candle-power in the larger sizes and 1-6 Watts in the 
smaller sizes ; it will not, however, light up of itself, but 
the light-giving part requires preliminary warming. One 
great advantage seems to be that higher voltages may be 
employed, and the lamp itself is not so sensitive to 
changes of pressure as the ordinary type. 

_ The Marconi system of wireless telegraphy has come 
into practical use, and has given -satisfactory results on 
the East Goodwin lightship, twelve miles from the South 
Foreland, and it is likely to be of great use in similar 
positions. Professor Lodge and others have also been 
working upon similar systems, and have published the 
results of their investigations. 

Electric heating, although an expensive process, has 
still found applications, and we learn that at the Hospice 
of Mount Carmel, near Niagara Falls, there are about 
200 16 candle-power lamps, while 25 horse-power is used 
for cooking and heating water, and 75 horse-power is in 
time of need used for heating the lower floors. Hot- 
water boilers are also heated by electricity. In England 
atype of electric lamp radiator has also been recently 
introduced. 

The work of the Réntgen ray apparatus has been 
greatly improved by the introduction of the Wehnelt 
brake, which enables radiographs of the extremities to be 
taken with an exposure of two seconds, and of the human 
trunk in ten seconds, without the aid of a fluorescent screen. 
Electro-medical work is decidedly more advanced in 
the United States than in this country, and the Holtz 
influence machine has been considerably modified for 
medical purposes by Messrs. Waite and Bartlett. 

A large number of inventors have been working at the 
electrolytic process of zinc extraction, but at present only 


has been laid between London and Birmingham—a dis- 
tance of 116 miles. It consists of thirty-eight pairs of 
wires, insulated with paper. It is reported that two new 
elements have been discovered by M. and Madame Curie 
along with M. Bemont. One which has been named 
radium is calculated to have 900 times greater radio- 
activity than ciranium, and the other, polonium, 400 
times greater when measured by the same standard. 

Considerable use has been made of electric power upon 
canals. The new Dortmund-Emshafen Canal in Ger- 
many is provided with an overhead trolley line, and 
vessels of 480 tons burden are propelled by electric 
motors. An electrical exhibition was held at Como last 
year in honour of Volta, but was unfortunately entirely 
destroyed by fire. 


SANITARY ENGINEERING. 


Increasing interest continues to centre round the 
question of the bacterial treatment of sewage, and day 
by day we hear of more places which have decided, at all 
events, to give the system a trial. We had occasion last 
year to refer to the work carried out by the London 
County Council at Crossness. During the past year 
appeared the second report of Dr. Clowes and Dr. Hous- 
ton. We noticed this report at length in our issue of 
October 20th. One paragraph only need we refer to here. 
As compared with the present process of chemical pre- 
cipitation, it states that the bacterial process presents the 
following advantages :—“ It requires no chemicals; it pro- 
duces no offensive sludge, but only a deposit of sand or 
vegetable tissue which is free from odour; it removes 
the whole of the suspended matter, instead of only about 
80 per cent. thereof; it effects the removal of 51°3 per 
cent. of the dissolved oxidisable and putrescible matter 


'as compared with the removal of 17 per cent. only 
Anumber of schemes are before Parliament, one being | 


affected by the present chemical treatment; and lastly, 
the resultant liquid is entirely free from objectionable 
smell, does not become foul when kept, and, further, 
maintains the life of fish.” This shows what has been 
accomplished in London. Whether or not the treatment 
will be extended to the whole of the London sewage 
remains to be seen. The method adopted at Crossness 
was that of intermittent contact with coke beds. This in 
a modified form is at work, and successfully at work, at 
many places. Let us take Sutton as an example. Here 
a scheme for land treatment was approved by the Local 
Government Board. It failed owing to the nature of the 
ground. The town took upon itself to construct burnt 
ballast bacteria beds. In the result there is an effluent 
which the conservators of the Thames permit, without 
hesitation, to enter the Thames. Works on this system 
are being constructed at Ewell, Ashtead, Cobham, Leather- 
head, Newmarket, Holinforth, and other places. A similar 
installation has been started at Hampton. Of the Seott- 
Moncrieff process we hope to speak at length in an early 
issue, but we must allude to the wonderful results obtained 
by this svstem. A perfectly clear, sweet-smelling effluent 
is obtained, which we are informed is absolutely stable, 
abounds in nitrates—as much as 29 parts per 100,000 
having been obtained—and proves an excellent fertiliser. 
We have seen the process at work several times during 
the year, and have been much struck with it. We may 
quote a notable example at Caterham Barracks. Then 
there is the septic-tank system, of which Exeter possessed 
the first example. During the past year this system 
has made steady progress throughout the country. 
In twenty-four places proposing to use it Local Govern- 
ment Board inquiries were held on behalf of the Urban 
or District Councils during the year. The War-office has 
employed the system at Tipperary Barracks and other 
places. Morecambe is just starting the construction of a 
septic tank system to deal with the sewage of a maximum 
of 60,000 people. At Barrhead, near Glasgow, works serving 
a population of 10,000 were formally opened during the 
vear. Abroad and in the Colonies several installations, 
some of them of considerable size, are now being arranged 
for. Poona is about to use septic tanks; it is not impro- 
bable that other large Indian towns will follow suit. 
Vancouver, British Columbia, has decided to lay down 
three sets of tanks to deal with various districts of the 
city. Manchester has for some time past been making 
experiments as to the bacterial treatment of sewage. 
The expert's report was issued during the year. Here it 
was demonstrated that manufacturing refuse does not 
prevent the efficient working of the bacteria. Leeds and 
Yeovil tell the same tale. 

Paris is in trouble just at present with its sewaxe farms. 
Not only is the district of Pierrelaye inundated, but the 
whole of the surrounding district is affected. This 
appears to be due to founding sewage farms on unsuit- 
able ground, and putting on to the land more than it 
could take. Bombay is in a similar condition, though not 
quite from the same cause. The soil is saturated with 
foul sewage, and underneath is an impervious clay, not 
at all unlike that of London. On the other hand, if we 
turn to Gibraltar we find a very different state of affairs. 
The sewage here is delivered directly into the sea through 
a tunnel 13,300ft. long, which passes through running 
sand, clay, shale, and rock, which was full of fissures. 
Ejectors worked by compressed air and pumps driven by 
oil engines are employed, and the whole system, which 
has not been long completed, is working well. 

In the British Isles a large number of works and 
extensions are in progress or have been completed during 
the year. In Glasgow new works at Yoker, on the north 
side of the Clyde, were commenced in May. The works 
will drain an area of 7570 acres, with an. estimated popu- 
lation of 676,000 persons. . There will be seven miles of 
outfall, varying from Tft. to between 8ft. and 9ft. in 
diameter. Precipitation will be used, and the sludge sent 
to sea. Harbour accommodation for the steam hoppers 


for the service is being provided at Dalmuir. At Douglas 
Isle of Man, a new scheme is in progress which will cost 
£50,000. The main outfall sewer to the sea is 42in. in 
diameter, and is well on toward completion. The total 
length is 850 yards. The Birmingham Tame and Rea Dis- 
trict Drainage Board have been extending their main 8ft. 
conduit I} miles, and laying a 54in. cast iron main for 
2th of a mile, also several main outfall channels. The 
Board are also instituting experimental works on bacterial 
lines. 

Bristol has been for a long while meditating large 
sewage works. It originally hoped to include Bath and 
other places in the scheme. This year, however, it is by 
itself going to Parliament with a scheme estimated to 
cost nearly £700,000. The sewage will be discharged 
into the tideway at a point where float experiments have 
proved that it will be carried away. The bulk of the 
outfall sewer will be in tunnel. Plymouth has just com- 
menced work on an extensive sewerage scheme. Ilford 
is a suburb which is increasing in size very rapidly—about 
4000 a year in 40,000. It has just completed precipita- 
tion tanks and sludge-pressing works, and is meditating 
a large internal drainage scheme. Taunton has con- 
structed a new high-level intercepting sewer, which 
crosses the river Tone on a lattice girder bridge. The 
new works at Coventry are approaching completion, as 
also are those at Shrewsbury and Woking, where it will 
be remembered hydraulic power is to be used for pump- 
ing the sewage. The number of places engaged on 
sewage works of one kind or another is extremely large. 
It would be impossible to even mention the names of all 
of these in an article of this description. . Nearly every 
small town or village on the Thames, for example, or its 
tributaries, is being compelled to treat its sewage before 
sending it into the river or stream. This naturally 
entails sewage works on a larger or smaller scale. Not a 
few are employing land treatment after upward filtra- 
tion in bacteria tanks. 

In conclusion, we may just mention that, owing to a 
strong report by the Main Drainage Committee, the 
London County Council have quite recently decided to 
duplicate the outfall capacity both north and south of 
the Thames. This much-needed work, however, is to 
take eight years. 


WATER SUPPLY. 


When commencing to describe the progress made 
during the past’ year in waterworks undertakings, our 
thoughts immediately revert to what was one of the 
greatest, if not the greatest parliamentary fight on a 
water question that has ever been known. We refer, of 
course to the struggle to participate in the waters of the 
Derwent and its tributaries. Leicester was badly in 
want of water, and after many surveys of surrounding 
watersheds, decided to apply for powers to monopolise the 
whole of the available waters—after allowing for com- 
pensation—of the upper portion of the Derwent valley 
above Ashopton. Derby city and county not unnaturally 
objected to this. An Opposition Bill was therefore 
lodged. Then a third party, namely Sheffield, put in a 
claim to be supplied, and the three Bills came before 
Parliament. Then Nottingham petitioned against the 
Bills, and played its cards so well that it was placed in the 
position of a promoter without having incurred any 
expenses in the promotion. The amount of exceedingly 
good water obtainable was estimated by gauging to be 
never less than 50,000,000 gallons per day. Of this it 
was decided in Committee that 17,000,000 gallons must be 
allowed to flow down, each day, as compensation water. 
In the result the three Bills were merged into one, and 
Nottingham, as already mentioned, was included in the 
project. A distribution of the water was made as 
follows :—Derby town got 21°22 percent. ; Derby county, 
15°15 per cent. ; Leicester, 30°30 percent. ; Nottingham, 
12-12 per cent.; and Sheffield, 21°21 per cent. The 
works are to be paid for in agreed proportions. 

Another feature of the past year has been the unprece- 
dented drought in certain portions of the United Kingdom. 
| London was practically without rainfall for about three 
'months. June, July, and August were periods of almost 
| cloudless sky and brilliant sun. Naturally the sources of 
water supply became diminished, and yet, thanks to the 
Intereommunication Bill, passed last working session, by 
which all the eight water companies of the metropolis 
were connected together, one did not hear even the men- 
tion of a water famine. A great deal appeared in the 
daily Press as to the lowness of the Thames and of the 
Lea, but there was no inconvenience, simply because if 
one company was short the others came to the rescue. 
The East London Water Company was helped consider- 
ably, and last year’s famine was far from being repeated. 

It may be of interest at this point to just glance 
briefly at what the London Water Companies have been 
doing. The Southwark and Vauxhall Company com- 
pleted and started to work three new triple-expansion 
engines, capable of delivering 27 million gallons a day, 
against a head of 250ft. Seven new filters have been 
completed, and six more are in hand. On the south 
bank trial holes have been sunk preparatory to the 
commencement of the new large storage reservoirs. 
Wells are also being sunk at Honor Oak and Merton 
Abbey. At Honor Oak also large covered. service 
reservoirs are being built, with bricks made on the 
ground. The West Middlesex Company has during the 
year laid a 30in. main from Hammersmith to- Willesden, 
a distance of four miles. It necessitated crossing under 
the North and South-Western Junction Railway at Old 
Oak Siding, under the Grand Junction Canal, and building 
a steel girder bridge for carrying the main over the 
London and North - Western Railway at Willesden 
Junction. At each of these crossings steel riveted tubes 
were used. Three filter beds, an acre in area each, have 
been commenced at Barn Elms, Barnes. Under the Bill, 
which obtained. Royal Assent on 183th July last, the com- 
pany has commenced the laying of a 42in. main from 
Hampton to Barnes. When completed, this main 
will be ten miles long. This main will pass under 
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the Thames at Richmond in tunnel, parallel with and 
to the north of the London and South - Western 
Railway bridge. shaft 14ft. in diameter will 
be sunk on each side of the river, and a tunnel 9ft. 6in. 
in diameter driven to connect the shafts. 
London Company has commenced two large storage 


reservoirs of a combined capacity of 1200 million gallons, | 


and an area of 160acres. Considerable progress has been 
made with these works, and also with the cutting of 
about two miles of new river channel 55ft. wide. A 
36in. main, four miles in length, has been laid from 
Camden Town to Shoreditch, joining at Camden Town 
with the company’s main from Sunbury-on-Thames. 
Several miles of main have also been laid from the Tower 
Subway into the heart of the company’s district. New 
engine-houses have been built at Rammey Marsh, 
Ponders’ End, Ferry-lane, Walthamstow, and Lea Bridge. 
A triple expansion Worthington engine, capable of 
delivering 10 millions of gallons a day 200ft. high, is being 
erected. A further triple-expansion pumping engine has 
also been erected at this station. The Chelsea Company 
has been engaged on the construction of two additional 
service reservoirs of an aggregate capacity of 11 million 


gallons at Putney Heath. The work will be com- 
pleted early this year. This company also 


been raising the walls of the subsidence reservoirs 
at East Molesey, to increase their capacity from 140 to 
190 million gallons. The Kent Company has laid a 24in. 
main from Mill-lane, Deptford, to the Queen’s-road, 
Peckham, where it joins with the 36in. water communica- 
tion main of the Southwark and Vauxhall Company. The 
New River Company has completed the construction 
of a chalk well and pumping station at Whitewebbs, near 
Theobald’s Park, Cheshunt, and has also enlarged the 
river channel. A second service reservoir at the top of 
Hampstead Heath, 450ft. above sea level, has been com- 


meneed, > This is the highest supply that exists round 
London. The Grand Junction Company has laid a main 


—part 24in. and part 30in.—from Kew Bridge to Camden- 
hill and Oxford-street, and has been using at Hampton a 
new triple-expansion Worthington engine, capable of 
delivering seven million gallons daily, at a head of from 
150ft. to 180ft. 

The work on the Staines reservoirs has been energeti- 
cally pushed forward. The puddle trench is all com- 
pleted, and nearly all of it filled with puddle. Five thou- 
sand four hundred vards of puddle wall have been raised 
from 45ft. to 36ft. high above the surface, and half this 
nount is up to full height, and other work done in addi- 
tion. The aqueduct from the intake to the pumping 
station is practically completed, and a considerable length 
of the smaller aqueduct towards Hampden has been con- 
structed. The reservoir works at Hampton are well in 
hand, and altogether the number of men employed on the 
undertaking varies between 1800 and 2400. 

At Birmingham the consumption during June was over 
23 million gallons, and for the half vear ending September 
averaged 18} million gallons. The existing works are 
not capable of supplying continuously more than 20 
million gallons a day, and the water authorities are con- 
sidering whereby additional temporary supplies may be 
obtained. The weather in Wales during the past summer 
has again been favourable to the operations, and good 
progress has been made with the work at all points. The 
Brecon section of the Caban Coch dam is carried to a 
height of 732° 5ft. above Ordnance Datum, and the culvert 
is practically complete. The Careg-Ddu submerged dam 
is complete, with the exception of a small quantity of 
masonry near the left bank, and the viaduct carried by 
the dam is in a forward condition. The Pen-y-gareg dam 


The East | 


‘also that if there were any surplus after paying all 
charges, the money was to go towards the reduction of 
the water rate for domestic supply, which must reduce 
the advantages of the purchase considerably. 
New waterworks are in progress all over the country, 
' and several large works have been completed during the 
year. The large Burrator Reservoir, holding 650 million 
gallons, of the Plymouth Corporation, was finally opened. 
The Colne Valley Water Company has nearly completed 
storage reservoirs for 43 million gallons. New works for 
Tynemouth have been commenced. Bristol is at present 
‘completing its third new storage reservoir, and con- 
structing further filters at Barrow Gurney. In the Tees 
Valley preparations are being made for the construction 
of further reservoirs. At Herne Bay the wells in the 
chalk have been deepened, and a further reservoir is 
being constructed. Deep wells have also been completed 
during the year at Luton, Maidstone, Great Wakering— 
804ft. 2in.—and further wells are being bored at Roch- 
ford, Faversham, Luton, Purley, Devizes, &e. 

Good progress is being made with the Blea Tarn 
reservoir of the Lancaster Corporation. The Brompton, 
Chatham, Gillingham, and Rochester Water Company 
has been carrying out extensive works. It has installed 
two 300 horse-power boilers with economisers in a new 
boiler-house, and is about to erect a new pumping engine 
to deliver 34 million gallons a day from 150ft. below 
ground to 240ft. above. The new works at Leigh-on- 
Sea are practically finished. Shrewsbury is considering 
« large upland gravitation scheme to cost something like 
£180,000. The daily vield is estimated at 1,000,000 
' gallons. 

Ash have all started new works during the year. The 
new works of the Dorking Water Company are approach- 
ing completion, and the Gravesend and Milton Water 
Company's additional supply works have made good 
progress. At Midhurst a complete gravitation scheme is 
nearly finished, as also are the storage reservoirs, Ke., 
for Margam and Port Talbot. Tottenham has applied to 
the Local Government Board for power to deepen its 
'wells and to erect further machinery. Clacton-on-Sea 
bought out the water company, and has since constructed 
additional filter beds. It is now laying eleven miles of 
mains to bring water from an inland source. Hoylake 
and West Kirby have added largely to their pumping 
| power during the year. 

New York has recently been very disturbed by the 

/proposal of the authorities to purchase 200,000,000 

gallons of water per day at a head of 300ft. from the 
Ramapo Water Company, at 70 dols. a million gallons. 
This would mean at least 100 dols. a million gallons to 
consumers. New York is in a bad way for want of water, 
but naturally does not want to pay too highly for it. 

Pittsburgh, owing to its high typhoid rate, has been 
going carefully into the question of its water supply. An 
influential Commission reported on the matter during the 
year, and recommended that depositing tanks to hold 
50,000,000 gallons be constructed, together with filters, 
&ke., at a cost of some £442,200. All existing sourees 
were found to be polluted. 

Lastly, we may mention that there are some forty 
Water Bills before Parliament for 1900, including, of 
course, the inevitable County Council Bills. Beyond 
these there is not much which promises to be of interest, 
save in the cases of the Exmouth and District Water- 
works Company, and the South Essex Waterworks Com- 
pany. Both of these companies propose extra works. 
In the case of the former there is a Bill by the Exmouth 

, Urban District Council to buy it out, and, with the latter, 
' six authorities are combining to purchase its undertaking. 


is now built across the valley up to a height of 882ft. above | 


Ordnance Datum, that is, 63ft. below the crest. The Craig 
Coch dam has its masonry completed to a height of 995ft. 
above Ordpance Datum, that is, 45ft. below the crest. 
The portion of the aqueduct within the Elan Valley 
comprises the Foe] Tunnel and the Elan conduit. The 
tunnel is already pierced, and preparations are in pro- 
gress for lining it. The preparatory work for the con- 
struction of the Elan conduit isin hand. The aqueduct 
from Elan to Dolau is in a forward state, and it is 
expected that the whole will be finished in a few months. 
The conduit from Dolau to Knighton is completed, with 
the exception of the lining of the Dolau and Knighton 
tunnels, which is in hand. Work is proceeding on the 
lengths of aqueduct Knighton to Downton, Downton to 
Cleobury Mortimer, Cleobury Mortimer to Hagley, and 
Hagley to Frankley. Considerable progress has been 
made with the reservoirs and filter beds at Frankley. A 
contract has been entered into for the eoustruction of a 
service reservoir at Warley to hold 1} million gallons, and 
other distribution works. 

At Douglas, Isle of Man, a new water supply scheme 
has just been commenced. The new scheme provides 
for a reservoir with an area of 40 acres at an altitude 
of 480ft. above Ordnance Datum. It will hold 300,000,000 
gallons, is five miles from the town, has a watershed 
of 1685 acres, which is practically all mountain land. 
New Haven and Seaford have had a curious experience 
during the year. In 1897 a water company promoted a 
Bill in Parliament. This was rejected, and in 1898 a 
fresh Bill was lodged. A Joint Water Board of the two 
towns also brought forward a Bill, but this was rejected 
on Standing Orders. The company’s Bill was passed, 
but a clause was inserted in it by Committee stating that 
the granting of the Bill was not to enhance the value of 
the undertaking if the Joint Board sought to purchase 
the next year. This was tantamount to an invitation to 
the Joint Board, and yet when they brought in a Bill to 
purchase, it was thrown out. One can never prophesy 
as to what Parliament will do. 

Stockport brought in a Bill to purchase the waterworks 
from a company. One of the most paying district is 
Heaton Norris, which happens to be just outside the 
Stockport municipal area. This place objected to the 
purchase, and though: the: Bill passed, itveventually con- 


tainéd clauses to the effect that: the corporation was not | Briefly, the’report stated that the affairs of the Gas Light adverse criticism in thé technical 


to charge higher rates outside than- inside its area, and 


GAS SUPPLY. 
The development in the use of gas, which has been a 
significant feature of the industrial progress of recent 
years, has continued during 1899. The mildness of the 


past winter, however, somewhat lessened the absolute | 


is now a trustworthy index of the average winter tempera- 


increase in consumption, which, in large towns at least, | 
This close interdependence of gas consumption | 


ture. 
and temperature is due to the prevailing extensive use of 
gas for heating purposes. 


During the past year the metropolis has formed the | 
In the twelve | 


principal focus of interest in gas affairs. 
months ending June 30th last the three metropolitan gas 
companies sold nearly 33,070 millions of cubic feet, which 
exceeds by 1°40 per cent. the quantity sold by them in 
the preceding twelve months. 
than we have recently become accustomed to report; 
_and further investigation shows that there was actually 
'a decrease in the district served by the Gaslight and 
| Coke Company. This company sold ?1,152 millions of 
cubic feet, which represents a falling off of 0°21 per cent. 
}on its sales during the preceding twelve months. The 
| price to all, except the small proportion of its cus- 
; tomers who reside south of the Thames, was 3s. per 
| 1000 cubic feet. 


cubic feet, which represents an increase in sales of 


/compared with the preceding twelve months. 
relatively small Commercial Gas Company secured an 
|inerease in sales of 2°58 per cent., and continued to 
charge 2s. 6d. per 1000 cubic feet. Since midsummer the 


| South Metropolitan Gas Company has been able to, 
' reduce its price to 2s. 1d., while the Gas Light and Coke | 


Company has tardily followed with a promised reduction 
to 2s. 11d. for the current quarter. The disparity between 


| the charges of the three companies led to the appoint- | 


ment in March of a Committee of the House of Commons 
| to inquire into the powers of charge conferred on the 
| Metropolitan Gas Companies. This Committee, under 
the chairmanship of Sir James Rankin, held a number of 
meetings, at which exhaustive evidence was heard, and 
with commendable -despatch* issued‘ its réport in July. 


/and Coke Company had not been adurinistéred with due 


Cuektield, Clevedon, Aldborough, and Mountain | 


The increase is smaller | 


The South Metropolitan Gas Com- | 
pany sold nearly 9490 millions at 2s. 2d. per 1000) 


4°88 per cent., and a reduction in price of one penny | 
The | 


care and management. It then proceeded to certajy 
recommendations on questions within the scope of 
parliamentary action, with the object of facilitating 4 
reduction in the price charged for gas by that company 
In the first place, a revision of the sliding scale wa, 
recommended, whenever one of the companies shoulq 
come to Parliament for extension or alteration of jt, 
capital powers. I was proposed that the standard price 
to carry the standard dividend of 10 per cent. should 
be 3s. 3d., and further the imposition of a supplementary 
sliding scale was recommended, empowering an increase 
of } per cent. in dividend for a reduction of 3d. in the 
price over and above the increase permitted by the 
existing scale. In effect, this recommendation would 
| reduce the dividend payable for a price of 3s. by the Gas 
| Light and Coke Company from 12} to 11 per cent.; i 
| would reduce the dividend payable for a price of 2s. 64, 
by the Commercial Gas Company from 138}—133 only has 
actually been distributed hitherto—to 18 per cent.; and it 
would increase the dividend payable for a price of 2s, 14, 
by the South Metropolitan Gas Company from 14}— 
which has not, however, yet been distributed in full—to 
14} percent. Ifthe latter company were able to reduce its 
price to 2s., the recommendation would permit a dividend 
of 15, in place of 14} per cent. under the existing scale, 
‘In consideration of the excellent administration of its 
‘affairs, the shareholders in this company would thus 
secure an immediate advantage; while until more 
economical control] should effect a reduction in the price 
charged for gas, the shareholders in the other companies— 
especially the Gas Light and Coke Company—would 
suffer loss. The recommendation is of a revolutionary 
| nature, as hitherto it has been generally accepted that 
the standard price and dividend under the sliding scale, 
when once fixed by law, were inviolable. The proposed 
remedy appears almost too drastic for the admittedly 
most serious evils, and we should be sorry to see the 
principle involved in its acceptance recognised by 
Parliament, though we have repeatedly had occasion 
in recent years to criticise in severe terms — the 
management of the affairs of the Gas Light and 
Coke Company. For this maladministration the exe- 
cutive of the company, and not the engineering 
staff, is responsible. The report of the Comnittec 
also included recommendations to the effect that the Nine 
Ehns works of the Gas Light and Coke Company, and the 
| district south of the Thames served therefrom, should be 
ceded at a reasonable price to the South Metropolitan 
Gas Company; that the charge paid for rent of prepay- 
ment meters and fittings should be uniform for the same 
class of fittings; and that capital powers should not be 
granted to any of the companies for more than five vears, 
if and when new capital is required. It is impossible to 
foretell how many of these recommendations will be emn- 
bodied in law, but Bills to be introduced next session 
cover several of them. The Gas Light and Coke Com- 
pany reintroduces, with slight changes, a Bill for addi- 
tional capital powers, which was rejected by the 
House of Lords in June last, pending the result of the 
inquiry of the Comittee of the House of Commons then 
in progress. This Bill presents an early opportunity for 
the projected alteration of the standard dividend and price 
under the sliding scale. The South Metropolitan Gas 
Company introduces a Bill to empower it to acquire the 
Nine Elms works of the Gas Light and Coke Company, 
and the mains supplied therefrom. The London Counts 
Council has seized on the least momentous of the 
Comunittee’s recommendations, and in a Bill to which we 
shall refer again, proposes that the charges for rent of 
| prepayment meter fittings should be equalised. The near 
' future therefore presents prospects of radical changes in 
| the gas affairs of the metropolis specially tending to the 
| benefit of the long-suffering customers of the Gas Light 
/and Coke Company. The South Metropolitan Gas Com- 
any is also promoting a Bill to enable it to supply gas of 
eich ilhuninating power than the existing statutory 
16 candles, subject to a pro rata reduction in price, on 
the basis of the average illuminating power shown in the 
returns from the official testing places. The idea is an 
old one, but it has not hivherto been incorporated in a 
Bill, and the fate of the proposed measure will be watched 
‘with interest. Enrichment of coal gas to 16 candle-power 
| is, however, effected by means of carburetted water yas 
at very small cost, and it seems doubtful if it will be 
advantageous to sanction any alteration of the existing 
law in this respect. The London County Council, how- 
ever, in the Bill to which we have already alluded, seek 
to secure recognition of the results of testings of illuni- 
nating power made with portable apparatus on any con- 
sumer’s service. If such testings were put on the same 
legal footing with those made at the existing testing 
places the illuminating power of the gas as distributed 
‘from the gasworks would have to be raised by at least 
2 candles, and the cost of this additional, and quite un- 
necessary degree of enrichment, would fall on the 
consumer. Well may the consumer pray to be de- 
livered from his friends. To users of incandescent 
burners, stoves and motors, a high degree of enrichment 
is of no practical value, but this very large section of 
consumers are now asking, with reason, that they may 
be protected by the imposition of a standard minimum 
calorific value of the gas on the companies. In upwards 
of half the official testing places of the metropolis, the 
table photometer and Harcourt 10 candle-power pentane 
‘lamp have already displaced the bar photometer and 
sperm candles. This new system of testing illuminating 
‘power, prescribed for the metropolis in 1898, has also 
| been adopted in a few provincial towns. 

A matter of general interest was the issue in February 
‘of the report of a Committee appointed by the Home 
Secretary to inquire into the manufacture and use of 
water gas. Medical men predominated, and gas engl 
‘neers were unrepresentéd’ on this Committee, which 
recommended that the output ‘of carburetted water gas 
be limited. Tlie’ report has ‘met with cogent 
Press, and no steps 
I have so fat been taken'to give effect to the recommenda- 


| | 
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tions. The present moment would be singularly 
jnopportune for the introduction of such proposals, as 
rasworks throughout the country have recently had 
much difficulty in obtaining deliveries of coal in sufficient 
quantities, and wherever carburetted water gas plant has 
been available it has been worked to its full capacity. 
The production of carburetted water gas, coupled with 
economy of labour, has so far prevented a general 


rise in the price of gas in consequence of the 


aveatly enhanced cost of coal. Fortunately, however, 
the value of coke rises with that of coal, and counter- 
balances a great part of the additional expenditure on 
coal. Deaths from inhalation of illuminating gas have 
occurred in several towns, but the suicidal mania which 
js responsible for many of these cases, shows no special 
predilection for gas of which carburetted water gas forms 
a part. There have been an unusually large number of 
serious‘accidents in gasworks. 
holders have been concerned. At the time when our last 
annual retrospect was in the press, sensational, but at 
first unintelligible, reports of the bursting of a large 
steel gasholder tank in New York reached us. The tank 
had just been completed and filled with water when the 
fracture occurred, The vicinity of the gasworks was 
flooded, and several lives were lost. Strangely enough, 
the coroner's jury failed to fix the responsibility for the 
disaster on anyone, though technical opinions, in this 
country at least, are not so lenient. In May a gasholder 
at St. Helens, in Lancashire, was wrecked by the explo- 
sion of a quantity of chlorate of potash in a neighbour- 
ing chemical works. 
gas and air in the crown of a gasholder at Hanley was 
fired by a spark from a cold chisel, and several workinen, 
who had commenced to cut the plates of the crown, lost 
their lives. In October an explosion occurred at the 


Rochdale-road gasworks in Manchester, while the con- | 
nections of some large mains were being altered, and | 
several workmen were injured, and the chief engineer to | 


the Gas Comnnittee of the Manchester Corporation, Mr. 
G. EK. Stevenson, M. Inst. C.F., was killed. He was 
widely known as a gas engineer of exceptional ability. 
Equally well known was Mr. Frank Livesey, M. Inst. C.E., 
chief engineer of the South Metropolitan Gas Company, 
who died in May after a protracted illness. His post has 
since been filled by Mr. C. C. Carpenter. 

The plans of new gasworks for Edinburgh were approved 
early in the year, and construction is now proceeding. 
At Birmingham, a gasholder of 8} millions of cubic feet 
capacity was completed in August. It is by a narrow 
margin the second largest holder in the country. The 
original patent rights granted to M. Coze, for settings of 
inclined retorts, expired on June 20th, and the primary 
patent of Dr. Auer von Welsbach for incandescent gas 
inantles expired on December 12th. The use of gus, 
under high pressure, for lighting on the incandescent 
system has extended, and successful installations have 
been made at the Marylebone terminus of the Great 
Central Railway and at the Crystal Palace. Lamps on 
this system afford an illuminating power of 1000 candles, 
and the light has not the unsteadiness of the electric are. 
No noteworthy new inventions connected with gas manu- 
facture have come to the front during the vear. Both the 
Incorporated Gas Institute and the Incorporated Institu- 
tion of Gas Engineers held successful meetings in London, 
and a number of members of the latter body paid an 
organised visit in the autumn to the Berlin and other 
continental gas works. 

by-products have been returning better prices at the 
close than at the beginning of the vear. Sulphate of 
wnmonia has advanced in value by about £1 per ton. 


The Comittee of Sulphate of Ammonia Manufacturers | 


awarded a prize of 500 guineas to Mr. James Muir, for the 
best out of seventy-three competitive essays submitted 
on * The Utility of Sulphate of Ammonia in Agriculture.” 
Tar and tar products have generally improved in value 
during the year. 

The use of acetylene has extended, especially abroad, 
notwithstanding a temporary dearth of carbide. A iix- 
ture of acetylene and oil gas has displaced simple oil gas 
for the lighting of the carriages on. the Prussian State 
railways. 

WAR MATERIAL. 


Armour has continued to exhibit increased powers of 
resistance, and has enabled defence to gain on attack in 
battleships. Previous to the successful face-hardening 
und cementation of steel plates, steel stood to wrought 
iron with a figure of merit of 1}; that is to say, lin. of 
steel was equal to 14 of wrought iron. Harveyved 
armour has proved itself equal to at least 2 of wrought 
ivon in thick armour, and more than that in 6in. plates— 
perhaps 2}. Krupp process armour has even approached 
2°8 or 2°9, but the same plate was perforated by a 
capped shot with a figure of merit of 2°3, which indicates 
a possibility of an uncapped shot doing the same by 
striking so directly as not to break its point. Uncapped 
shot in published accounts, however, have never actually 
perforated with such a factor, and we may call Krupp 
process armour generally equal to from 2} to 3 times its 


thickness of wrought iron for thin and even thick plates, | 


unless caps are used; and the greater power of capped 


shot needs to be established at ordinary fighting angles of | 


impact before it can be treated as thoroughly practical, 
though we believe that the cap is adopted in Russia and 
in America. The great toughness of the Krupp armour, 
which appears to be maintained in a remarkable degree in 
thick plates, is no doubt partly due to the presence of nickel, 
and partly to the method of treatment, and the hardness to 
cementation, and the chromium and quenching treatment, 


so that Hadfield may be pardoned when his projectiles are | 


defeated by such, plates, if he exclaims, like Simon de 
Montfort when .he met his doom at Evesham, “ They 
come on in wise fashion, but it was from me they learnt 
it,” for Hadfield took the lead long ago in exhibiting the 
powers of chromium. The great resisting power of 
armour with cemented and: treated has affected the 


design ‘of warships and eruisers, but we confess to. some 


In three of these, gas- | 


In July an explosive mixture of | 


| piece, weighing about 42 ewt., and its quick fire, unaffected | 


surprise that more ships of the Garibaldi class have not | 
been built—that is, a vessel covered practically all over | 
with 6in. hard-faced armour. Such a vessel may defy | 
nearly all shell attack, and in. these days of high explo- | 
sives that means much. Those who read the lesson of | 
Santiago carefully can, we believe, see how awkwardly | 
placed the Brooklyn might have , sa had the Colon come 
to close aetion with her. We look upon it, however, as a 
mere question of time before:this class comes in largely. 
|The type of battleship brought in by Sir W. White con- | 
| tinues to be more closely copied; for example, the 
Japanese Mikasa, building at Barrow, is simply a Formid- | 
able modified and developed slightly further in certain | 
| directions, as by means of 200 tons additional displace- | 
ment. The newest United States designs for the New 
Jersey class is the same, with the exception of certain | 
| features. 
In heavy ordnance there is little to record ; indeed the in- | 
' terest in ordnance has centred almost wholly on medium and 
lightguns. The introduction of hard-faced plates of medium 
thickness to protect the quick-firing batteries of foreign 
battleships calls for increase in power of quick-firing guns. | 
For example, the battleship Retwizan, building at Cramps | 
yard for Russia, has 5in. Krupp process plates in front of her | 
quick-tiring batteries. We have given the account of the | 
proof of these plates at Indian Head. The result is such | 
as to show that this ship might defy the attack of our 
6in. quick-firing guns under ordinary service conditions, 
7°5in. gun that has been long contemplated 


so that the 7 
| will be needed to speak to any purpose to the Retwizan. | 
As we have said before, we admit that a projectile weigh- | 
‘ing 2001b. is very inconvenient for quick handling, but 
| what is the use of handling a shot quickly which fails to | 
| penetrate the object attacked? Slow and laborious suc- | 
| cess is better than handy and smart failure. 
| In dealing with the achievements of the year, it is im- 
possible to omit the timely and masterly application of 
| naval guns to the defence of Ladysimith—an achievement 
| for which the nation is indebted to Captain Lambton and 

Captain Scott. The former grasped the situation, and 
we imagine, assumed considerable responsibility in 
the action he took. The latter showed the adinirable 
quality of adapting means at his disposal to a new purpose 
in the simplest way. So far as we understand it, the | 
story is as follows:—The 4°7in. quick-firing gun is fixed 
on a pillar mounting on a ship's deck. It is a heavy 


by recoil, depends on its rigid and well-designed mounting 
and deck attachment. Captain Scott fitted the mounting 
to a platform made of four lengths of piles bolted 
together to take the place of the deck, performing all the 
work necessary to enable those at Ladysmith to obtain 
what may be called the ship's gun position bodily, by | 
simply settins those balks in cement. A second applica- | 
tion of naval orduance was made by fixing the mounting | 
of the 12-pounder 12 ewt. quick-firing gun, with a muzzle | 
velocity of 2210ft. per second, on an improvised siege 
carriage roughly made by a baulk with wagon wheels | 
fixed on it. The value of these pieces may be judged when 
it is remembered that our artillery force simply consisted | 
of field battery and horse artillery 3in. pieces, the former | 
weighing 7 ewt. and the latter 6 cwt., firing shrapnel as | 
their only shell. These guns are admirable for field | 
work, but their power is far too little for siege work, the 
muzzle velocities of their projectiles being 1574ft. and 
1553ft. per second, the heavier piece throwing a 15 |b. 
and the lighter a 12 Ib. shell. The shrapnel fuse, how- 
ever, only provides for 4100 vards range; hence a longer 
one is to be substituted. In the field not only | 
has mobility to be considered, but also the fact that 
the gun is free instead of being fixed when in action, so | 
that it is difficult to control its recoil in such a way | 
as to enable the gun to retain its line of fire  suffi- 
ciently to admit of quick fire. And this brings us | 
to another artillery feature of the vear, namely, the | 
Clarke brake. The practical power of a field gun depends | 
now on its brake as one necessary element, because a gun 
can be made strong enough and light enough to discharge 
a projectile with such energy that the gun and carriage 
recoil with unmanageable violence, unless controlled by a 
| brake. 
| A good brake is required even to keep us from having 
_to run the piece up to an unmanageable extent, and a 
much more complete brake to retain the direction of fire 
so nearly as to save the need of a relaying operation, | 
which puts quick firing out of the question. The Clarke | 
brake, which is not allowed to be -published, though it 
has been imperfectly described in the Revue d'Artillerie, 
is now applied to our field guns so successfully that they 
are, we believe, equal to any quick-firing field guns in 
existence at present. 

The question of high explosives in shells continues to 
attract attention. It makes little difference what 
particular kind is adopted, so long as the gun can be 
discharged without risk of the shell bursting in the bore. 
Wet gun-cotton, once the favourite, has long been super- 
seded by melinite or lyddite, which are nearly, perhaps 
absolutely identical. Against thin armour, a shell contain- 
ing high explosives acts with great violence, bursting into 
many fragments, enlarging the entrance hole, and generat- 
/ing gas, whichinacontined space must drive men tempo- 
rarily away. On the other hand, the action of powder is 


| 
| slower, and is carried farther intoa ship, and is, we imagine, 
more likely to set wood on fire. In the field, common shells 
with high explosive or powder burst violently, and are neces- 
| sary toreach men whoare behind a parapet or cover, because 
shrapnel bullets depend on the onward velocity of the 
shell at the moment of bursting, the bullets all going | 
forward in a shower, which is terrible when well directed | 
on men in the open, but useless against those behind | 
parapets. Against such, common shells have much more 
effect, because their fragments fly in all directions, and | 
a high explosive, causing many wore fragments than | 
powder, is much more effectual. .:Shrapmel ‘has been | 
found far the best projectile for the ordinaty work of field 
‘artillery, but the need .of. howitzers and. .pieces: firing | 
common. shill: bas been terribly felt by.us in South | 


Africa, and our naval guns proved friends in need. 
Powerful 5in. guns, firing common 50 |b. shells filled with 
lyddite, have been now despatched to the seat of war on 
40-pounder carriages; also 4°7in. quick-fire guns on the 
carriages of the 6in. howitzer. These will constitute 
powerful siege pieces, though the former will, we fear, 
have a troublesome recoil. 3 . 

It seems necessary to give a few words to the thread- 
bare controversy of Dum-dum bullets: The essence of 
it is that a very small bore nickel-sheathed bullet makes 
so small and clean a hole that, except in a vital part, it 
neither stops a man nor lays him up for long. It is 
natural, then, that men who find their bullets do not stop 
a charging enemy should nick their points with a knife. 
This causes them to spread out or even to break and fly 
on impact. A measure of setting up or spreading might 
give a sense of shock and stop a man without undue 
injury, but breaking up causes a cruel wound. It is difti- 
cult to deal with this question. The Peace Conference at 
the Hague decided against using bullets whose nickel sheath 
is tampered with, and both the Boers and ourselves isstie 
anununition with completely-sheathed points, but it can 
hardly be wondered at if men on service use their knives 
to slit or strip the points, making Dum-dum bullets of 
them. In fairness we must admit that the temptation 


| besets the Boer most strongly, as he has been repeatedly 


charged home, and he carries no bayonet. 

The war in South Africa gives continued opportunities 
for the development of the newest improvements in 
heliograph signals, the climate being well adapted for this 
work. Beleagured garrisons have thus communicated 
with relieving forces, who would thus not only learn of 
their condition, but arrange to act in concert against the 
enemy. 

Balloons have been used for surveying the position and 
operations of the enemy; the locating of guns firing 
smokeless powder is a new need, which has been thus met 
to a certain extent. Wireless telegraphy makes it 
possible to despatch small balloons to drop projectiles at 
any desired point; the objections to this we have already 
noticed, and need not here repeat them. 

One new form of military engineering the South African 
war is bringing-in, namely, trenching on a new scale. 
Smokeless powder and magazine arms enable a trench to 
te held so easily against attack, that we may expect 
armies to trench in each other's front and endeavour to 
outflank each other, so that the ground will be seized and 
occupied as regularly as spaces were occupied in the 
ancient and honourable game of ‘ oughts and crosses.” 
Thus armies may stretch out their arms and try to sur- 
round each other, for the successful one might thus have 
less line to defend than is entailed by communications : 
and the encircled army has the desperate alternative of 
carrying the surrounding trenches, or of being starved 
into surrender. Short of this, outflanking and cutting 
communications by trenches will be a habitual feature 
of war. 


HARBOURS AND WATERWAYS. 


The records of the past vear show that, although the 
increasing trade of the country compels the constant 
expenditure of capital by harbour authorities in order 
that the accommodation required may be provided, and 
that steady progress is being made in providing for the 
increase in size of vessels, and for facilities in loading and 
discharging cargoes, it cannot be credited with the initia-— 
tion or completion of any notable works. 

In the various schemes of improvement which are 
being carried out the Mersey takes the first place. Not- 
withstanding the very extensive programme that was 
sanctioned under the Act of 1897, and the works of which 
have been steadily progressing, the increase in the trade 
is so great that already the Mersey Docks and Harbour 
Board have had to come to the conclusion that these 
will not be adequate to meet the growing require- 
ments, and it has been found necessary to seek 
further parliamentary powers to increase the dock area 
on the Birkenhead side of the river. In spite of the 
competition of the Manchester Ship Canal, the report of 
the last financial vear shows the record increase of 
718.000 tons, which is more than the total tonnage of 
many not inconsiderable ports. The total quantity of 
shipping passing inwards and outwards in twelve months 
amounted to 26,000,000 tons. During last year the expen- 
diture on capital account amounted to £600,000, and one 
important portion of the general scheme has been brought 
to completion by the opening of the new Canada graving 
dock, which is 952ft. long, with a width of entrance of 
94ft., and is capable of docking vesse?s 200ft. longer than 
the Oceanic, the biggest vessel so far.constructed. The 
works for improving the docks at the south end are also 
being pushed forward in a vigorous manner, and when 
these are completed the south docks will possess facilities 
for the rapid loading and discharging of steamers equal 
to those of the modernised docks at the north end. The 
purchase of the Duke’s Dock from the Manchester Ship 
Canal, which has been effected during the year, subject 
to parliamentary sanction being obtained, will enable the 
Board to construct a new deep-water dock ou the site, 
with a commodious entrance from the river. 

Although the deepening of the channel across the Bar 
of the Mersey may now be regarded as an accomplished 
fact, the waterway is being still further improved, and 
the accounts show that £21,000 was spent in this work 
last year. 

Next to the Mersey, the Clyde is the most progressive 
of the older ports, and notwithstanding the increased 
accommodation which has been provided by the new 
Cessnock Dock, power was obtained in the last session for 
the construction of two more docks, one by the Clyde 
Trust and the other by the Corporation of Renfrew. 
Even this increased addition to the facilities of the port 
is not deemed sufficient, and the Clyde Trustees intend 
again applying for leave to constiwét yet another 

On the- side of. Scotland: the works-‘for the 
reclamation of a large area of laifd;‘and the construction 
of a large wet dock at Leith, which were commenced 
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three years ago, have been making steady progress. The 
reclamation bank has been completed, the masonry of 
the dock, lock, and passage is practically finished; the 
lock gates are in course of erection, and it is expected 
that the dock will be ready for opening some time this 
year. It has recently been decided to add a graving 
dock, 500ft. long, with an entrance width of 7Oft.; and 
depth of water on the sill of 23ft. 

Further down the East Coast, at Hull, an extension of 
73 acres to the Alexandra Dock was opened during the 
year, and leave obtained from Parliament by the North- 
Eastern and Hull and Barnsley Railway companies 
jointly to expend about one and a-half millions in the 
construction of a new wet dock. 

Of the larger ports, Bristol, formerly one of the chief 
ports of the kingdom, seems to act as a standing warning 
against the theory so often put forward of the advan- 
tages of *“ municipalising’’ the docks’.on the Thames. 
Year after year schemes are prepared for giving increased 
accommodation in order to foster the trade with America 
and Canada, of which at one time Bristol had almost a 
monopoly. After passing the preliminary stages, either 
owing to a negative vote of the ratepayers, or for some 
other cause, these schemes have been successively 
dropped. In the meantime the city is kept in a con- 
stant state of agitation by local amateur engineers, who 
have run a pet scheme for dockising the river, and the 
Council can never make up its mind as to any decisive | 
course of action. Unfortunately, matters have been still 
further complicated by the unfortunate death of the 
dock engineer, Mr. MeCurrich, just on the eve of the 
completion of a report which he had prepared, but not 
tinished, dealing with the whole question, which has now 
been referred to Sir John Wolfe Barry, Sir Benjamin | 
Baker, and Mr. Hurtzig; but it is anticipated that the 
material required to enable them to come to a conclusion | 
as to the practicability of dockising the river will take some | 
time to collect, and that their report cannot be expected | 
before the middle of this vear. While the Corporation 
are thus perpetually having debates as to what ought to | 
be done, an attempt which was commenced to run a 
regular line of steamers between Bristol and Canada, and 
for which some special works were carried out, has 
collapsed, and after making use of Avonmouth for some | 
time, the vessels have now been removed to Liverpool. 

At Port Talbot, where the old dock has been consider- | 
ably enlarged, and facilities provided for the entrance of 
larger vessels, and for the shipment of coal, a new dry 
dock has been opened during the year. This dock is 
435ft. in length, and of sufficient width to admit of the 
docking of two steamers at the same time, and is so 
arranged that the length can be extended when required 
to 1000ft. 

At Cardiff the new deep-water dock is making slow 
progress, and it will be some considerable time yet before 
it is completed. 

The new port which the Midland Railway Company is 
constructing at Heysham, commenced two years ago, and 
which is to supersede the small harbour made fifty years 
ago at Morecambe, has made considerable progress during 
the last twelve months. The embankment stretching 
between the two headlands, a distance of about a mile, 
for enclosing the harbour during its construction, has 
been completed, and the excavation is being rapidly pro- 
ceeded with, while the foundations of the jetty at which 
vessels will load and discharge, are laid. Vessels of 
moderate draught will be able to enter at any state of the 
tide, while within the shelter of the harbour the water 
will be deep enough for vessels of considerable size to lie 
afloat at low water in Heysham Lake. The time for 
completion was seven years from the passing of the Act 
in 1896, but it is expected that the works will be finished 
before. 

The works for the Great National Harbour at Dover, 
which were commenced at the end of last year, have not 
made very rapid progress since then. For extensive 
works of this character the preliminary arrangements 
naturally occupy considerable time. The greatest 
progress has been made with the concrete wall under the 
cliffs for reclaiming the land on the inner side of the harbour, 
and a large amount of chalk has been thrown down for the 
filling up between the wall and the cliff. The first part 
of the staging for the extension of the Admiralty pier has 
been constructed, and a large number of concrete blocks 
for this wall has been made and stored ready for use. 
The extension of this staging has already had some effect 
in lessening the disturbance of the water in the harbour 
caused by the railway or Commercial Pier. This pier is 
now-nearly completed. 

At Folkestone the extension of the west pier of the 
harbour for a distance of 900ft. into a depth of 25ft. at 
low water has made fair progress, and it is expected that | 
it will be available for the use of the cross-channel 
steamers during the year. 

The improvement and development of the inland navi- 
gation of the country makes very little progress. The 
past year marks the completion of the works undertaken 
by the Trust consisting of representatives of the County 
Councils interested in restoring the navigation of the 
Thames and Severn Canal. The construction of the 
junction canal for connecting the South Yorkshire and 
Aire and Calder systems, has made considerable progress, 
and possibly by the end of the year may be completed. 
The Aire and Calder Company has obtained powers further 
to improve the Knottingley Canal by widening it, but the 
proposal for making an entrance lock into. the Dutch 

tiver and so obtaining an access to the Humber apart 
from the docks, was withdrawn owing to some conditions 
placed on the promoters by the Committee at the instance 
of the Goole District Council as to the working of the 
swing bridge across theriver. The Grand Junction Com- | 
pany is improving the navigation at Brentford, and | 
making a new lift at Foxton. The Weaver Trustees have | 


/been proceeded 


| such favourable account can be given. 


At Ellesmere Port, the Shropshire Union Company has 
constructed new grain warehouses and other works to 
meet the increased trade arising from the connection with 
the Manchester Ship Canal. 

The first step towards applying electric power in the 
working of canals in this country has been taken during 
the year. The new swing bridges at Northwich over the 
Weaver are worked by electric motors, and this power has 
also been applied to the working of a section of the Leeds 


‘and Liverpool Canal. 


On the Manchester Ship Canal trade is steadily grow- 


ing, and many of the difficulties attaching to the diversion | 
of trade to a new undertaking are now disappearing. The | 


land on the Trafford Park estate adjoining the canal is 
being taken up for business purposes of a kind which will 
add to the traflic of the canal. Shipping trading to the 
docks at Manchester has so increased that further 
acconnnodation has become necessary, and to obtain this 
the company is seeking powers to purchase the race- 
course. The new grain warehouse has also proved of 
great advantage to the development of the grain 
traftic. 

Turning to other countries, the deepening and widen- 
ing of the Suez Canal so as to adapt it for vessels having 
a draught of 28ft., instead of 25ft. 2in., as at present, has 
with. It is forty years since the 
work of this canal was first commenced, and thirty years 
since the canal was opened. In 1869 forty ships passed 
through the canal, with a tonnage of 10,540 tons. This 
number has increased to 3409 vessels, with a tonnage of 
12 million tons. The £20 shares, which in 1872, and on 
which no dividend had been paid, stood at £7, are now 
quoted at £150. In commemoration of the services of 
the founder of the canal, M. Ferdinand de Lesseps, a 
statue has been erected at Port Said, and at the inaugura- 
tion of this, towards the end of last year, the Khedive 


}and his ministers and 40,000 people were assembled at a 


place which, before its commencement, was only a cluster 
of tishermen’s huts. 

Of the other ship canals constructed or projected no 
The traffic on the 
North Sea and Baltic Canal increases, but does not come 
up to expectation, and difficulties have cropped up in 
working the navigation, for the removal of which the ex- 
penditure of a considerable sum is contemplated. In 
Germany, the canal connecting the Port of Emden with 
Dortmund, which is capable of taking vessels of 700 tons, 
has been opened during the vear; but the great scheme 
for connecting the Rhine and the Elbe, although backed 
up by the Emperor and the German Government, failed 
to obtain the sanction of the Prussian Diet. The works 
for the improvement of the river Weser, which have 
been of great service to the navigation up to Bremen, 
have been followed up during the past year by the com- 
pletion of a graving dock at Bremerhaven, capable of 
receiving the North German Lloyd steamers and the 
warships of the Imperial Navy. The available length of 
this lock is 722ft., and the width of entrance 90}ft., with 
an available depth on the sill of 31ft., the cost being 
£295,000. 

Both at Hamburg and Antwerp works of magnitude 
are in progress for the improvement of these ports, and 
for providing for increasing trade and larger vessels. At 
Havre the construction of a new outer harbour, a new 
entrance lock 787ft. long, and the dredging and deepening 
of the entrance channel, have made steady progress, but 


find it difficult to hold their own, yet there is no intention 
| to allow the canals to go out of use. A project is now 
|in hand by which, at an expenditure of £2,000,000, it is 
| proposed to improve the Erie Canal so as to make it 
‘capable of taking a larger class of vessels. A Comumis- 

sion has also been engaged for some time in examining 
| and reporting on the whole system of deep-water inland 
navigation. 

The great Chicago Drainage Canal, 28 miles in length 
and 100ft. wide, the primary purpose of which is to 
carry off the sewage of the city, but which ultimately it 
is intended to open up as a waterway from Lake Michigan 
to the Mississippi, has been opened after seven years’ 
| work, and if the water from Lake Michigan has not 
already been sent westward through the canal, it is 
| expected that it will be so very shortly. The use of the 
| canal as a conduit for the sewage of a large population, 
such as resides in Chicago, is much resented by the 
towns situated near the canal, or the river Illinois with 
| which it connects, and it is reported that very strong 
opposition has been organised to prevent its being so 
used, 

Among the other canal schemes which are being dis- 
cussed in America is one for a ship canal through Florida 
to connect the Atlantic and Pacific oceans; and a 
Government expedition has been sent out to the Gulf 
of Darien to report as to the feasibility of a canal from 
Caledonia Bay to San Miguel. 

As regards the Panaina and the Nicaragua Canals, they 
both remain in about the same condition, so far as their 
completion is concerned, as they were a year ago. Works 
are still in progress on the Panama Canal. The Com- 
mission of experts which was appointed to draw up a 
report as to the possibility of completing the canal, after 
nine months’ deliberation have recently issued their 
report on the engineering part of the question. The 
Commission have come to the conclusion that the com- 
pletion of the canal with locks is feasible; that it will 
take ten years and 12,000 workmen to complete; and 
| that the cost cannot be estimated at less than one 
hundred millions of pounds. They also report that in 
their opinion the proposed Nicaraguan Canal cannot 
stand in competition with the Panama route, owing to 
the volcanic formation through which it will have to 
pass, and the frequent earthquakes that take place. It 
has recently been reported that the Commission appointed 
by the American Government to make further investi- 
gation into the Nicaraguan scheme, and as to its cost, 
have completed its labours and delivered their conclusions 
to the Government. 

An important scheme, as affecting the working of the 
large ocean vessels which run between this country and 
America, was during the past year brought to the prac- 
cal stage of effecting a contract for the work of deepening 
the main sea approach to New York Harbour to 85ft. at 
low water over a width of 1500ft., the total cost of which 
is estimated at £756,000, which will be increased to about 
a million and a-quarter with the other improvements in 
the harbour which it has been decided to carry out. 


CHEMISTRY. 

| 

| There has been steady progress in the science of 
chemistry and in its industrial applications during the 
past vear, but the events which may be ranked as of 
| high importance are few. On the scientific side, we have 


their completion is expected to occupy another four years. | the solidification of hydrogen by Prof. Dewar, who finds 
The new harbour at Heyst and ship canal to Bruges | that this element has a melting point of 16—17 deg. 


| of interior canal and lake navigation. 


The traffic through the Corinth Canal is still unsatis- 
factory, and the revenue last vear fell short of what is re- 
quired to make any return on the capital invested. It is 


| further stated that to overcome the objection as to the 


working of the navigation through the canal a further 
outlay of £40,000 is required. 

Crossing the Atlantic, considerable activity will be 
found to prevail in the development of the inland water- 
ways from the Great Lakes and the Far West. During 
the past vear the opening of the Soulanges Canal com- 
pleted the scheme for having a 14ft. waterway from 
Montreal to the head of Lake Superior, a distance of 
2700 miles, and which has been carried out by the 
Canadian Government at a cost of £13,000,000. Also 
during the year the first of the piers for the improvement 
of the harbour of Montreal has been completed... The 


| dredging of the St. Lawrence and the improvement of 
the inland navigation has made this city the head-quarters | 


of the ocean-going steamers and also of the vast svstem 
The scheme for the 
construction of a new direct system of canals, and giving 
sufficient depth for the passage of over-sea vessels by 
means of a waterway from the St. Lawrence to Georgian 
Bay, and thus keeping the navigation on Canadian 


| territory, has during the past year made considerable 


advance, and appears to be within a measurable distance 
of fulfilment. The expert survey recently completed 
shows that there will be an ample supply of water at the 
summit level, that very little rock will have to be 
encountered in the excavation, and that the sum allowed 
for the cost is more than sufficient for the construction. 
The completion of this canal would add largely to the 
resources of Canada, as both north and south of the 
Ottawa River are magnificent belts of good agricultural 
land, which would ‘become settled as soon as a means of 
transport is provided. This river has the water power 
necessary for generating electrical capabilities, and the 
country through which the canal would pass has large and 


rich mineral deposits, and an extensive area of marketable | 


timber. The saving in distance by this route from the 
Great Lakes to Liverpool or Bristol by way of Montreal 


would be 900 miles, as compared with that by the Erie | 


canal and New York. 
The Americans are fully sensible of the value of the 


also during the year greatly improved the navigation by | lake traffic from the regions of the Far West, and 
the removal of the locks at Newbridge, and the construc- although railway freights have been reduced so low that, 
tion of two new pontoon swing bridges at Northwich, the considering the disadvantage the waterways suffer by 
total expenditure on the works amounting to £75,000. , the interruption 


heir traffic during the winter, they 


is now approaching completion. | Cent. absolute, and that the lowest limit of temperature 


attainable by the evaporation of hydrogen in vacuo may 
| be set down as 14—15 deg. Cent. absolute. It is interest- 
| ing to note that the appearance of solid hydrogen is in 
| no way metallic, and thus one of the possible grounds for 
| considering the element as of the nature of a metal 
| disappears. Itis also worth noting that the point of solidi- 
| fication of H is not much below its boiling point, which 
27 deg. Cent. absolute. A re-examination of the 
‘claims of the alleged platinum metal Davyum to be 
' considered a chemical entity has been made with results 
| unfavourable to its pretensions. The body originally put 

forward as Davyum is now shown to consist of a mix- 
| ture of iridium, rhodium, and iron. Davyum has never 
| been generally accepted among chemists, but it must not 
| be thought that its discoverer is convicted of an unpardon- 
able sin. Exact separations of the less-known members 
of the platinum group are always difficult in themselves, 
and are made more difficult by secantiness of material. 
As a rule, it is only the large dealer in these costly metals 
who has at his disposal masses of them sufficient for the 
task of searching out and hunting down some minor and 
obscure constituent. 

The necessary and laborious task of revising atomic 
| weights, and of obtaining for all elements values within 
| limits of error as small as those already reached in the 
| case of certain simple substances, such as chlorine, silver 
and potassium, is proceeding slowly. Much recent work 
| of this kind has been done by American chemists, and to 
| one of them we now owe a careful re-determination of 
| the atomic weight of cobalt, which may be accepted as 
| 58°706 without much mental reservation. Boron is 
another element which has been similarly studied. The 
| differences disclosed in these modern investigations from 
| older and accepted values may seem trivial, but are really 
|of high importance. It is not too much to say that no 
| labour, however great, which is bestowed on the exact 
| determination of these, as we believe, natural constants, 
|is supererogatory. Properly directed it will go far to 
show us whether or no our familiar elements are indubit- 
ably simple. An interesting investigation of the behaviour 
of the metal chromium has been made by Hittorf. 
Though well known and used largely in its com- 
| pounds, chromium as metal is -a novelty; recent 
‘work has shown that by the reduction of chromic 
oxide by means of aluminium, chromjum can be 
obtained in compact fused masses and in any desired 
quantity. From ‘its mode of formation the meta] pre- 
paredin this manner is free frow carbon, an element apt 
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to occur in chromium reduced in the electric furnace. | trades, but of novelty there is little. In the manufacture | 
Carbon has so great an influence on the properties of | of alkali and chlorine by electrolytic methods advance has | 
metals of the iron group to which chromium belongs, that | been commercial rather than technical. No new process 
exact experiments on the behaviour of elementary | of importance has been devised, whilé the” processes 
chromium are hardly possible on samples even slightly | already existing have been further improved and their 
operations extended. One new industry, the manufacture 


upper-deck battery amidships are. at the mercy of a single 
shell. They are further only available for broadside to broad- 
side fighting. As for the other eight, distributed on the 
main deck—four forward and four aft—it would be absolutely 
impossible to use some, at least, of these when the big guns 
were being fired on the beam in anything like the same 


carburetted. If this blast did not put the 


Hittorf, using chromium approximately pure and free 
from carbon, found that it possesses highly anomalous 
electro-chemical properties. The metal, from its general 
chemical position, might be expected to be highly electro- 
jositive, resembling zine in this respect, but, as a matter 


of fact, at the ordinary temperature it is inert, and behaves | 


like a noble metal, being indifferent to acid solvents, much 
as is iron when in the “passive” state. The passive 


state of iron has been attributed, though not incontro- | 


vertibly, to the formation of a protecting film of oxide ; 


in the case of chromium there is no evidence of the | 


formation of such a film. When chromium is exposed as 
an anode at the ordinary temperature, it dissolves not asa 
chromous or as a Chromic salt, but as chromic acid; 
at higher temperatures it dissolves as a chromous salt, 
and, indeed, behaves in the manner to be expected from 
its position among the elements. The subject is of great 
interest, and requires further study. 


The existence of iodine in marine plants has long been | 


known, and until the discovery of an abundant supply in 
native Chilian nitrate, the ashes of seaweed were the 
staple source of the element. It was naturally supposed 
that the seaweed selectively absorbed iodine from 
mineral iodides dissolved in the sea water. The 
best and most detailed and reliable analyses of sea water 
show that it contains two other halogens, bromine and 
chlorine, in almost constant quantitvy—allowance being 
made for local concentration or dilution of the water as a 
whole—but in none with which we are acquainted is 
the occurrence of iodine recorded. This in itself does 


not prove that the seaweed obtains its iodine from some | 
other source than mineral iodides, for it might well be | 


that the quantity of iodide is so small as to escape detec- 
tion in the ordinary process of analysis, unless a colossal 
volume of sea-water is worked up. Now, however, it has 


been shown that iodine is not present as a mineral iodide | 
in sea-water, but is associated in some unknown form | 
with organic matter, partly dissolved and partly sus- | 
Thus it might escape detection in an analysis | 


pended, 
directed to the determination of the mineral constituents 
of sea water, and the mystery as to where the seaweed 
obtains its iodine may be considered solved. 
by which is effected the synthesis of carbohydrates from 
carbon dioxide by the green leaves of plants exposed to 
the sun have long been discussed, and are still obscure. 
On this synthesis depends ultimately the carrying on of 
all the higher vegetable life. It has been supposed that 
the first synthetical product is formaldehyde, the supposi- 
tion resting largely on the simplicity of the reaction which 
must be assumed. 
formaldehyde in green insolated leaves, but it is a long 
step from accepting this to concluding that the normal 
course of synthesis is by way of formaldehyde. 

There has been a lull in the discovery of new inert 
elements in air which none need regret, least of all the 
discoverers who have plenty on their hands for some 
time tocome, But as a compensation we are threatened 
with a series of elusive bodies correlated by a common 
tendency to emit rays similar to those known to be given 
out by uranium, and capable of rendering a gaseous 
dielectric conductive. Two of these substances have been | 
discovered by Monsieur and Madame Curie, who have 
nuued the first radium and the second polonium, the 
latter having reference to the country of which this talented 
ladv is a native. Radium has a general resemblance to 
barium, and polonium to bismuth. Madame Curie has 
quite recently striven to isolate radium by methods of 
fractional precipitation, and has obtained a substance 
having 7500 times the radiant activity of uranium and 
possessing an atomic weight of 145°8 as against 137°8 for | 
barium. No doubt this substance still contains a large | 
quantity of barium, but the difference in the atomic 
weights is so considerable that, granting the absence of 
other known bodies, there exists a strong presumption 
that a new and remarkable element has been discovered ; 
its isolation in a state of approximate purity sufficient for 
the study of its properties other than that by which it 
was detected promises to be difficult. 

Two distinguished chemists have died during the past 
year; Frankland, who did excellent work in the field of 
organic synthesis at atime when there were fewer labourers 
than there are now; and Bunsen, who was one of the most 
diligent and fruitful experimentalists of his era. The prac- 
tical side of his work is apparent when one considers that 
every atmospheric gas burner used in industry is the out- 
come of his ingenuity, that the one primary cell which is still 
useful at a pinch for experimental work when our electric 
supply companies blow up the public streets and wreck 
their own mains is that devised by him, and that the 
principles on which depend the manufacture of difticultly 
reducible metals by the electrolysis of their fused salts 
ure those enunciated clearly and with detail in his papers | 
forty years ago. 

We pass, by an easy transition, from the contemplation 
of the practical side of Bunsen’s work to the record of 
industrial advances in chemistry in 1899. 
crease in the manufacture of calcium carbide, and the 
consequent increase in the production of acetylene, has 
caused much attention to be turned to the purification of 
this gas. On the whole, the surest method of purification 
‘ppears to be the use of pure raw materials for making 
carbide, but much can be done by scrubbing with appro- 
priate reagents. Tales of mysterious explosions have 
been fewer, probably because of the gradual abatement of 
ignorance in the use of a novel material. It is now 
generally understood that uncompressed acetylene of fair 
purity is no-more dangerous than other gases which, 
when mixed with air, yield explosive mixtures. There is 
not much to report concerning other: electro-chemical 
industries. The manufacture of aluminium, the refining 


The steps | 


Pollaci now claims to have recognised | 


| our fault. 


The great in- | 


of graphite, has been proposed by Acheson, who prepares 
that body by the decomposition of a carbide by heat. 
The details of his method are vague, but the method itself 
may be generalised. 
electric furnace a variety of substances form carbides 
which dissolve an excess of carbon separable on cooling. 
The extrusion of graphite from cast iron saturated 
with carbon is an instance of the same phenomenon 
occurring at a lower temperature. There is no great 
| difficulty in preparing graphite ; whether its manufacture | 
will be worth pursuing depends chiefly on the abundance 
and purity of the natural mineral. Perhaps the most | 
noteworthy advance in manufacturing chemistry is the 
preparation of vitriol by syntherising sulphuric anhydride, 
which threatens to render the old lead chamber process 
obsolete. 

Analytical chemistry in its widest sense has suffered 
no neglect. New methods, some feasible, a few good, 
many réchauffé, and more worthless, have been poured 
| forth in quantity; natural selection will do its work. Of | 
electrolytic methods of analysis we have, perhaps, heard | 
less than usual, the reason being that the few such | 
methods as have proved themselves worthy of confidence | 
have been quietly taken into use, and the many compli- 
cated schemes for effecting imperfectly and with difficulty 
what is easily attained by older processes are falling into 
deserved disrepute. Special branches of analysis, such | 
as the separation of the proximate constituents of fats 
and oils, the separation of the rare earths now largely | 
used for the manufacture of incandescent gas mantles, | 
and the separation of proteids, have all been fruitfully 
studied. Knowledge of the structure of metals by the 
application of the microscopic methods of the petrologist 
| is daily increasing. There is, perhaps, too great a ten- 
dency to discover new constituents in steel, and to name 
them after some brother investigator, but the phase is 
harmless, will pass, and may be excused on the ground 
of the excellent experimental work of which it is an ex- 
crescence. The standardising of methods of analysis has 
been advocated in some quarters, and has received the 
attention which it merits. The object of an analysis 
is to determine the nature and quantity of one or 
| more constituents of the substance analysed; the means 
by which an accurate result is arrived at are indifferent. | 
To set up standard methods with the inevitable corollary | 
| that others are less excellent is a darkening of counsel ; 
| progress is not made on lines like that. Slightly less 
| objectionable are the suggestions of a committee of the | 
| British Association on the method of reporting the results 
of water and sewage analysis. Detailed criticism is out 
| of place here, and it is sufficient to say that the sugges- 
tions of the committee are not likely to be followed, nor 
is there any reason why they should be. Each chemist 
will naturally and rightly report his results in the form 
which seems best to him; the translation of these results | 
by his colleagues into their own nomenclature is | 
simple; the layman has no concern with the figures 
themselves, but is to be guided by the opinion based on 
them. These well-meaning, but ill-advised attempts, 
occur periodically, and slip into oblivion without causing | 
any permanent mischief. 

Our chronicle has been somewhat placid, but it is not 
No great event has occurred, no vast stride 
has been made, but a large amount of useful solid work 
has been done which will survive when the still vaster | 
mass of rubbish and verbiage has been swept away. 


| 
| 
| 
| 


DOCKYARD NOTES. 

Tur Koflin has just published an outline of the Russian 
naval estimates for 1900, as issued by the Imperial Ministry 
of Marine. It is worthy of notice that these estimates 
amount to 87,564,700 roubles, which is an increase of 
4,499,700 roubles upon the Naval Budget of 1899. Ship- 
building and artillery equipment will take nearly half of the 
estimates, the actual amount set apart under these two heads 
being 38,023,351 roubles. The expenses of the Russian 
men-of-war sailing in foreign waters will amount to 
14,357,769 roubles. The new naval station at Libau, in the 
Baltic, is not vet completed, and the work still in hand there 
will take 3,200,000 roubles. In the Far East, Vladivostock 
and Port Arthur have been assigned the sum of 3,000,000 
roubles for the necessary work of improvement and fortifica- 
tion. 


THE current Le Yacht reproduces a rather interesting 
photograph of the Guichen, doing 23°5 knots. There is little 
if any ducking down of the bow, and the bow-wave—not at 
all a large one—appears to break a good deal further forward 
than is usual in British craft. The most noticeable feature 
is the smoke ; each of the four funnels is pouring out black 
torrents of it. Her boilers are of the Lagrafel d’Allest type, 
and if this is a specimen of what they can do in the way of 
smoke production, British naval engineers may congratulate 
themselves that this particular type of water-tube boilers does 
not exist in the Channel Fleet, or Admiral Rawson’s favourite 
| signal would be flying from the Majestic all day long. 


Caprain H. T. May, C.B., of the Mars, is identified with 
what may be described as a mild agitation against the 
positions of the 12-pounders in the vessels of the Majestic 
class, or—since the arrangement is exactly copied in all our 
new ships—we may say, against the way 12-pounders are | 
mounted generally. It seems agreed, amongst those who will 
have to fight these guns, that their present positions are any- 
thing but satisfactory ; the problem is, where else can they 
be placed? We believe that Captain May was the first to 
draw attention to the matter; but now there is practical 
unanimity concerning it. 


of copper, and the like, are carried on steadily as staple 


TaknG the guns as they are, the eight crowded into the | 


At the high temperature of the) 


| lessening the possible number that a single lucky shell can 


| The figures for the Charlemagne, her sister, in similar con- 


| to contribute ‘‘ The Progress of Foreign Navies.” 


| destroyers, built, 1; building, 19; torpedo boats, built, 15 ; build- 


direction, because of the blast. 
12-pounder crew underneath out of action from burns, it 
would at any rate deprive their shooting of any utility what- 
ever. Practically, the whole of the 12-pounder battery may 
be discounted, or nearly so, for a ship action. Of course, it 
may be answered that the 12-pounders are intended for use 
against torpedo craft. So they are; but the effect of a hail 
| of 12-pounder shell directed against an enemy’s upper works 
and conning tower is not to be lightly foregone ; and if fifty 
are got to burst on board an enemy in the space of a single 
minute—as is possible with a broadside of eight such guns— 
something may be reckoned as a result, and probably a 
tolerably heavy something. 


THE arrangement of 12-pounders in the Shikishima is 
worthy of note. There are some on the main deck under 
the big guns, but the barbettes being higher, the blast inter- 
ference may be somewhat less. On the upper deck amidships 
they are separated from each other by the 6in. middle case- 
mates, and there are only four here instead of eight. The 
balance are on a higher level, four about the after conning 
tower, two on top of the forward upper deck casemates, two 
alongside the conning tower. Altogether there are eight to 
fire right ahead instead of four; but yet they are much more 
distributed—a great convenience probably in enforcing the 
zone system of fire against torpedo craft, and, of course, 


put out of action. It may be urged, and it is conceivable 
enough, that those guns alongside the conning tower might 
be a nuisance; but even deducting these altogether, the 
Shikishima has a heavy pull. There is, of course, the 
important side issue of ammunition supply—a factor ever 
present in Sir William White’s mind, but there is no good 
reason to suppose that it has been lost sight of in the 
Shikishima. 


Wuar arrangement is looked on asa possible substitute in 
the Majestic class we have not yet heard. But there is one 
very simple improvement upon the existing state of things 
that has been mooted, and that is, to build light screens 
round the main deck guns forward, so that they shall be less 
at the mercy of a single shell, and so that if the crew of one 
is put out of action, the crews of the other three shall not 
see it. This is one of those little details that are really of 
infinitely more importance than many seemingly greater 
issues. 


THE new French battleship Gaulois has made a mean of 
16°5 knots with 9200 horse-power in a twenty-four hour trial. 


ditions, were 16-4 knots, and 9270 horse-power. These new 
ships are, therefore, rather slower than the four vessels usually 
spoken of as the Bouvet class, which can all do 17 knots, or 
over, so long as their coal lasts. They are, however, faster than 
our Majestics. The Canopus class should be able to overhaul 
them with tolerable ease. 


PowERFUL electric pumps, on the Rateau system, are to*be 
fitted to all the new French armoured cruisers of the Gloire 
type. There will be three of these in each ship. 


THE death is announced of that clever Frenchman, M. 
Weyl, whose name was familiar to everybody interested in 
naval matters. He was connected with Le Yacht at its 
foundation ; while in England till this year he was one of 
the main props of the Naval Annual, to which he used 
He and 
Captain Orde-Browne were the two contributors who made 
that publication of real value. M. Weyl was at one time a 
lieutenant in the French navy; he retired from it in 1887. 
He contributed to Le Yacht till 1895, bearing to it the relation 
since borne by Lieut. Emile Duboc, a clever writer, but 
hardly of the late M. Weyl’s calibre. M. Weyl, in fine, was 
the prince of ‘‘ naval experts.” 


THE FLEETS OF THE POWERS. 


A RETURN showing the fleets of Great Britain, France, Russia, 
Germany, Italy, the United States of America, and Japan, was 
issued on Thursday as a Parliamentary Paper. The number of 
war vessels of all kinds built or building in the various countries is 
as follows :— 

Great Britain.—Battleships. built, 53; building, 17: armoured 
cruisers, built, 17 ; building, 14; protected cruisers, built, 107; 
building, 9 ; unprotected cruisers, built, 15; coast defence vessels, 
armoured, built, 13; special vessels, built, 3; torpedo vessels, 
built, 35 ; torpedo boat destroyers, built, 75; building, 33;  first- 
class torpedo boats, built, 95 ; building, 2—total, 488. 

France.— Battleships, built, 31; building, 4; armoured cruisers, 
built, 8; building, 12 ; protected cruisers, built, 36; building, 4 ; 
unprotected cruisers, built, 14; coast defence vessels, armoured, 
built, 14; one special torpedo dept ship ; torpedo vessels, built, 
15 ; torpedo boat destroyers, built, 2; building, 10 ; torpedo boats, 
built, 219 ; building, 47 ; submarine boats, built, 3 ; building, 9— 
total. 428. 

Russia. 
built, 10; building, 2; protected cruisers, built, 3; building, 
unprotected cruisers, built, 3; coast defence vessels, armoured, 
built, 15; building, 1; special vessels, built, 5; building, 2 
torpedo vessels, built, 17 ; torpedo boat destroyers, built, 1, build- 
ing, 35 ; torpedo boats, built, 174: building, 6—total, 306. 

Germany.--Battleships, built, 18; building, 7; armoured 
cruisers, built, 3; building, 2; protected cruisers, built, 13 ; build- 
ing, 4; unprotected cruisers, built, 21: coast defence vessels, 
armoured, built, 11; special vessels, built, 3; torpedo vessels, 
built, 2; torpedo boat destroyers, built. 1 ; building, 10; torpedo 
boats, built, 113— total, 208. 

Italy.— Battleships, built, 15; building, 4: armoured cruisers, 
built, 3; building, 4; protected cruisers, built, 15; building, 3; 
unprotected cruisers, built, 1; ‘special vessels, built, 2; torpedo 
vessels, built, 15; torpedo boat destroyers, building, 11; torpedo 
boats, built, 144; building, 10—total, 227. 

United States.—Battleships, built, 5; building, 11; armoured 
cruisers, built, 2 ; building, 3; protected cruisers, built, 14 ; build- 
ing, ;- unprotected cruisers, built, 6; coast defence vessels, 
armoured, built, 19 ; building, 4 ; one special vessel ; torpedo boat 


Battleships, built, 12; building, 12; armoured cruisers, 
. 


Os 


ing, 14—total, 122. 
Japan,—Battleships, built, 3; building, 4; armoured cruisers, 


| 
| 
| 
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built, 3; building, 4; protected cruisers, built, 14; building, 2; 
unprotected cruisers, built, 9 ; coast defence vessels, built, 4; one 
torpedo vessel; torpedo boat destroyers, built, 8; building, 4; 
torpedo boats, built, 29 ; building, 29—total, 114. 


AMERICAN ENGINEERING NEWS. 
(From our Orn Correspondent.) 

New York mudergronad vaileay.—This much-delayed and long- 
needed enterprise is again coming to the fore, and tenders are 
invited for the construction and operation of the line, which will 
be owned by the city. The tunnel will be partly double track, but 
mainly four-track, and there will be a line of steel viaduct crossing 
aravine. The tunnels will be of concrete and steel. The steel 
frames will be 5ft. apart, with rolled joists for each side column 
and roof beam, while the intermediate columns will be of H section, 
built up of four bulb angles and a web plate. Tie rods will connect 
the roof beams and side columns, and knee braces will connéct 
the beams and columns of each frame. Around these frames will 
be concrete side walls and roof 12in. thick, while the floor will also 
he of concrete, very thick and heavy. The line will pass under the 
Harlem River by two 16ft. circular tunnels, lined with cast iron, 
having a concrete floor. The permanent way will consist of 80 1b. 
Hange rails. Steel sleepers of T bars. 6ft. apart, will be embedded 
in the concrete, and carry at each end two lines of steel channels, 
the inner ones llin. and the outer ones 8in. high, set back to back 
lZin. apart. Between each pair of these, and resting on the 
sleepers and concrete, will be a row of wooden blocks 4in. thick, 
with the grain transverse to the rails. On these blocks is laid the 
rail, with wooden longitudinals to fill in the space between the rail 
web and the steel channels. The concrete is filled in level with the 
sleepers and the tops of the Sin. channels. Great care will be 
taken to make the tunnels waterproof, and thick layers of tarred 
paper, covered with hot tar, are to be embedded in the concrete. 
In one place there will be two double-track tunnels in rock, lined 
with concrete, and having a concrete floor as above described. 
These will be 24ft. wide and 16ft. high. The line will be operated 
by electricity. 

‘oncvete wharces. —The Steel Company has recently built 
at its South Chicago Works a great concrete wharf or dock wall 
for the steamers which bring iron ore for the furnaces. Along 
this wharf are twelve of Brown’s hoisting and conveying plants 
for rapidly unloading the vessels and delivering the ore on the 
great stock piles immediately behind the wharf. The foundations 
consist of three rows of 35ft. piles, 7ft. apart, with piles 2ft. 
centres, and capped with timbers 12in. by 12in., while waling 
pieces run along the front and back rows. As batter piles in com- 
pression could not be used. there are 35ft. batter piles in tension, 
tft. apart. and bolted to the cap timbers. These have a very firm 
hold in stiff clay. The space around and behind the piles is filled 
with slag. Upon this foundation is the concrete wall, 1600ft. long, 
1sft. wide at the base. Sft. wide on top, and 10ft. 6in. high. The 
concrete for the bottom, 1Sin. in thickness, is composed of one 
part slag cement. four parts sand, and eight parts blast furnace 
slag. The facing portion, for a thickness of 12in., is of the same 
materials, but with only four parts slag. The body of the wall is 
composed of one part natural cement, three parts sand, and five 
parts slag. The top is finished with a cement pavement finish 4in. 
thick. The wall was built in blocks 25ft. long, with a V-shaped 
vertical recess in one end, and a similar projection on the 
other end, so as to dovetail the blocks together. The forms 
or moulds were of 3in. plank laid vertically, and the hori- 
vontal and diagonal anchor rods for the mooring posts were 
set in position, and bolted to the foundation cap timbers before 
the concrete was laid. In cold weather the water of the concrete 
was warmed to about 100 deg. Fah., and no concrete was laid 
when the temperature was less than 20 deg. above zero. The face 
of the wall is protected by loose piles, held by anchor bolts, and 
carrying two lines of timber walls. 

Compressed air tramcars.—Compressed air tramears are being 
used somewhat extensively in New York, and are being experi- 
mented with in Chicago. In the latter city two cars on the Hardie 
system have been in operation every night for about seven months, 
from 12.45 to 5.45 a.m. on week days and 12.45 to 7.45 a.m. on 
Sundays, being used ona cable line which is shut down between 
these hours. Formerly horse cars were run between these hours, 
hut the compressed air cars give a much more satisfactory service. 
Up to October they made 6487 miles and carried 71,155 passengers, 
equivalent to eleven passengers per car-mile. or seventy-seven 
passengers per round trip of seven miles. The first trip each night 
is made with the air left over from the previous night, the charging 
being done for the second trip. One and sgmetimes two trial cars 
are attached, For a car service of 5985 hours the compressors 
were in operation during only 443 hours. The compressors and 
storage tanks are located at the cable railway power house, and 
the time of charging occupies about two minutes. A copper pipe 
is attached to a connection at the kerbstone and the other end is 
connected with the car, which is stopped and charged while in 
actual service. The average air consumption is 4334 cubic feet per 
car-mile. The cars are operated by the regular employés of the 
tramway company. after a little instruction as to the methods of 
handling them. The cars are 28ft. long in the body, mounted on 
four wheels, and weighing 18,000 1b. Each car has a storage 
capacity of 51 cubic feet. in the shape of steel tubes tested to 
1860 Ib, pressure per square inch, the storage pressure being 
2000 lb. per square inch, while the working pressure in the cylinders 
is about 1501b. The cylinders are 7in. by 14in., and to each cross- 
head is pivoted a return connecting-rod, which is attached to the 
crank pin of one of the wheels. the other pair of wheels being 
driven by coupling rods, The air is warmed before entering the 
cylinders. 

New York suspension bridge.—The new bridge over the East River, 
now under construction, will be 118ft. wide, with two 20ft. carriage- 
ways, four electric tramway lines, two lines for elevated railways, 
two footways 12ft. wide, and two bicycle paths 7ft. wide. At the 
middle all these will be on the same level, but at the ends the 
elevated railway tracks, the pathways, and the bicycle tracks will 
be above the roadways and surface tramways. There will be four 
cables, and at the middle all the lines of rails will be between the 
cables, with roadways outside. The span will be 1600ft. between 
the towers, the tops of which will be 330ft. above the river. The 
headway of the middle will be 155ft. The towers will be of steel, 
and will be completed early in 1900. Masonry towers would have 
required foundations twice as large, five times as costly, and 
taking three times as long to build. The foundation caissons are 
60ft. by 76ft. in plan, with a maximum height of 52ft., in a maxi- 
mum depth of 60ft. of water, all sunk to the solid rock ; and in 
this work no fatalities and no permanent injuries occurred among 
the workmen. owing to the precautions taken. Between the towers 
and the anchorages there are no suspenders, the bridge being sup- 
ported by steel towers. Each anchorage contains about 15,000 
cubic yards of concrete and 45,000 cubic yards of stone masonry. 
with tunnels or passages for the anchors and the ends of the cables, 
The anchor bars and girders aggregate about 1600 tons of steel at 
cach anchorage. There will be four stiffening trusses, 40ft. deep. 
and extending continuously from anchorage to anchorage. The 
pull on the four cables. due to the weight of the bridge and its 
load. will be about 20,000 tons. There will be no great portals or 
terminal structures, but the ends of the bridge will be entirely 
open. and will be in large squares, so designed as to provide easy 
access and to prevent crowding. The cost will be about £1,600,000, 
and the work is expected to be completed in about three or four 
vears, 

Grain warehouses, Cylindrical steel tanks are now being used 
instead of wooden bins for storing grain, and the Chicago and 
Western Indiana Railroad has recently established a large grain 
*‘ elevator,” which comprises a power house, working house, storage 
house, and five steel tanks, The storage house and working house 


are united in one building, 200ft. long, 70ft. wide, and 70ft. high, 
while above the latter is a timber structure 54ft. by 60ft., and 60ft. 
high, sheathed with corrugated iron, The working house contains 
the scales, garners, cleaners, and six elevators, and the Day dust 
collecting system. The storage house contains bins having an 
aggregate capacity of 400,000 bushels. Each of the steel storage 
tanks is 514ft. diameter, and 66ft. high, with a storage capacity of 
110,000 bushels. The domed roof has a rise of 5ft., and is carried 
on steel trusses. The floor is flat, and has five discharge openings, 
Sin. by 10in., 13in, deep, fitted with slides. The tanks are air-tight, 
and have manholes in the roof and the bottom ring. The cylin- 
drical steel courses are gin, thick at the bottom, and yin. at top. 
The grain is brought to the tanks by a belt conveyor, which makes 
a circuit through a belt gallery 12ft. wide, extending over the tops 
of the tanks and through a tunnel under the tanks. The belt is 
of rubber, 3ft. wide, and at each tank is a tripping arrangement, 
causing the grain to be delivered into an opening in the tank on 
each side of the belt. There is a similar belt conveyor in the 
storage house. The grain is discharged from railway wagons into 
a pit, and is carried by bucket elevators to the working building, 
where it is cleaned and weighed and then discharged to the dis- 
tributing belt conveyor. The grain from the tanks is discharged 
at the bottom upon the belt in the tunnel, which delivers it into 
conveyors leading to spouts having movable ends to discharge into 


railway cars, The plant can receive and deliver 125 car loads of | 
thirty tons capacity in ten hours. The machinery is driven by rope | 
| provement, and in addition 2s, 6d. was put on black sheets, and 5s, 


transmission from a Corliss engine of 125 horse-power. The plant 


has water pumps, water cisterns, and the sprinkler system of fire | 


protection. It is now being enlarged to a total storage capacity 
of 1,500,000 bushels. 


AUSTRALIAN NOTES. 
(From our orn Correspondent.) 

Mason CARDEW, late electrical adviser to the Board of Trade, 
has been elected by the City Corporation to pay a visit to Sydney 
and report upon a scheme for supplying the city of Sydney with 
electric light. 

The Railway Commissioners of New South Wales have accepted 
the tender of the Clyde Engineering Company for the manufacture 
of twenty-five louvred vans for the sum of £3425, 

A patent lock nut, the invention of a Mr. Pullen, has been used 
in the fastenings of the rails of the George-street tramway, 
Sydney. The tenderers for the work had overlooked the clause 
about providing for the lock. It was afterwards determined that 
the question of patent rights should go to arbitration, on the 
understanding that the result should not be binding on the 
Government. The two arbitrators failed to agree, and called in 
Mr. J. J. Cohen, M.P.. as umpire. He awarded £5300 as the 
value of the patent. The new Government is averse to paying the 
award, and the Railway Commissioners have been asked to investi- 
gate into the worth of the invention. 

A supplementary report on the George-street, Sydney, tramway 
has been issued by the President of the Board of Inquiry, Pro- 
fessor W. H. Warren. The following is a summary of their con- 
clusions :—- 

‘In regard to the question of design, we consider the design 


terms of the National Federation of Coalmasters fora continuation 
of the Board for a further period of four years. 

A review of the course of the Staffordshire iron market during 
the past year shows that, at the January quarterly meetings 
marked bars were at £8, and unmarked had been advanced 5g, ty, 
£6 15s,, a similar figure being asked for North Staffordshire bap 
There was also an improved demand for black sheets, which 
caused quotations to go up 2s, 6d, to £7 5s, for doubles, Galvanised 
sheets, too, were in brisk request, and an extra 10s. was required 
Some of the steel producers were so full of orders that they de. 
clined to quote. The April quarterly meeting found marked’ bar. 
up to £8 10s., which was an advance of 10s., and unmarked at £7 
which was a 5s. increase. Other kinds of finished iron showed 4 
corresponding improvement, and black sheets had recovered, being 
2s. 6d. dearer, 

Steel billets*and galvanised sheets both went up 5s. In June 
unmarked bars advanced 15s., making the price £8 ; and marked 


| bars advanced 10s. to £9. When the July quarterly meeting 


came, the reports again showed such a demand for iron and _ steej 


| that unmarked bars were put up another 10s. to £8 10s.; cold. 


blast pigs advanced 10s,, and other descriptions of pig iron, which 
had been advancing all the year, increased a further 2s. Hd. Jy 
August marked bars went to £9 10s.; and as the scarcity of steel 


| continued, steel advanced a further 5s. In anticipation of the 


| being obtained for new orders, Black sheets have become 2js, 


October quarterly meetings a rise of 10s. per ton took place in both 
common and best bars, and hoops and rivet iron shared in the im. 


on cold-blast pig. In the remaining months of the year there has 
appeared no slackening of demand, and consequently almost every 


| week saw an advance in one or other of the varieties of iron. The 


list price of marked iron went up another 10s. to £10 10s.; but the 
unmarked iron association put £1 on their standard price, making 
it £10; and there is every reason to believe that that figure is 


dearer, and galvanised sheets 30s. 
The total advances in finished iron prices in 1899 have been as 
follows : —Marked bars, from £8 to £10 10s., with another 10s. on 


‘January Ist of this year, bringing the price up to £11. Un. 


to be excellent, and it is in accordance with the best modern prac- | 


tice in electrical tramways.” 

Regarding the question of delay they say : —** We consider that 
the various steps taken from time to time to complete the work 
were not business-like, for the reasons fully dealt with in the 
report. viz:—(«) The early ordering of the generators, and urging 
the contractors to expedite delivery, without at the same time 
making adequate arrangements for the completion of the buildings 
in which they were to be erected. (/) The letting of such a large 
number of contracts, thus dividing the responsibility and rendering 
it difficult to avoid the various contractors interfering with each 
other. () The primary cause of the delay in opening the line was 
the adoption of the complete scheme at Ultimo, which is over five 


times greater than that originally contemplated merely for the , 


George and Harris streets tramways. The alteration of the unit 
from 800 kilowatt to 850 kilowatt. which caused six months’ delay 


marked bars have risen during the year from £6 15s. to £10; 
North Staffordshire ditto, from £6 15s, to £10; hoop iron, from 
£7 to £10 10s. ; sheets (doubles), from £7 2s, 6d, to £10 lis, : 
nail, rod, and rivet iron, from £8 10s. to £10; galvanised sheets, 
£11 to £15.~ Pig iron prices during the year have increased as 
here : Staffordshire cinder forge, from 45s. to 70s. ; part mine, 
from 48s, to 75s. ; all mine, 56s, to 77s. 6d. ; best ditto, tits, 6d, 
to 90s. ; cold blast, from 92s, to 120s.: Northamptonshire, from 
19s. to 73s. ; and North Staffordshire, from 50s. to 76s. 

Steel has seen the following advances ; — Bessemer billets and 
blooms, £5 to £7 5s.; Siemens ditto, from £5 5s. to £7 10s.; mild 
steel bars, from £7 to £8 15s.; plates, £7 to £9 5s.; girders and 
angles, £6 5s. to £8 1s, 

The course of the copper market has been a matter of much 
excitement all the year. The metal, which was a little over £58 
per ton at the beginning of the year, is now quoted about £69, 
and- has been over £70 during the greater part of the time. 
Prices, however, as every one knows, are not as strong now as they 
were a month or two ago, owing partly to the withdrawal of 
speculative support, and partly to the trade reaction in the United 
States, An important factor in advancing prices was the great 
American combination, known as the Amalgamated Copper 
Company, of New Jersey, which has a capital of £15,000,000, 
The price of standard copper, which closed at the end of 188 at 
£57 per ton, had risen by the 20th of May last to £79. An advan- 
tage was taken of this fact by the company to float about a score 
of new copper undertakings, with a capitalisation of about 
£6,000,000, 

As regards other metals, tin ranged in January last from £57 to 
£92. - The price to-day is nearly £110. In spelter the movement 
has not been so favourable, the price to-day being only a little over 
£20, as compared with £24 at the beginning of the year. Zinc 
sheets have consequently fallen from about £28 to £25. Lead has ’ 
risen from a little over £13 in the same period to £16 10s. 

In the machinery and engineering trades of Birmingham and 
district there has been a steady if not full employment throughout 


| 1899 in the manufacture more particularly of the various kinds of 


in consequence of the necessary dimensions of the larger machinery | 


not being supplied with the tender. 


THE TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From oar orn Corre xponds uf.) 

THE New Year has opened with further advances in iron prices, 
Circulars, dated January Ist, have been issued by all the marked- 
bar houses advising another increase of 10s, per ton, All classes 
of iron made by the marked-bar houses are included in the 
advance, such as bars, hoops, sheets, and plates, and all the 
acknowledged houses have officially intimated their part in the 
upward movement. These are, the Earl of Dudley’s Round Oak 
Works, Limited, Wm. Barrows and Sons, Noah Hingley and Sons, 
Limited, John Bagnall and Sons, Limited, and Philip Williams 
and Sons. The advance is occasioned by the continued dearness 
of coal and pig iron, and by the recent increase in ironworkers’ 
wages, added to which there is a larger demand at the works than 
has been experienced for many years past, and makers consider 
themselves justified in getting all the money they can. 

The advance brings marked bars up to £11, with £11 12s. 6d. as 
the Earl of Dudley's Company’s price ; hoops of most of the firms 
become £11 10s., and boiler plates £12 for ordinary, £13 best, £14 
best best. and £15 best best best. Since the beginning of last 
year marked bars have now advanced a total of £3, and the 
price is now higher than has been reached since the early part of 
1875— in other words, for a quarter of a century. Common bars, 
the product of the unmarked bar makers, have been advanced 
during the past twelve months £3 5s. per ton. The advance in 
marked iron declared this week is directly occasioned by the con- 
tinued dearness of coal and pig iron, and by the recent increase in 
ironworkers’ wages, added to which there is a larger demand at 
the works than has been experienced for many years past, and 
makers, therefore, consider themselves justified in obtaining the 
best terms they can. 

The difficulty of getting an adequate supply of works’ fuel, 
amounting in those localities where the railway block is most 
severe almost to a panic, continues. Simultaneously, prices are 
further advancing. The Black Country coalmasters have this 
week issued circulars notifying an advance in the prices of coal 
and screenings of 1s.. and slack 6d. per ton. The miners at the 
same time receive an advance in wages of 5 per cent., according to 
arrangement. The associated coal merchants of the Birmingham 
district have resolved to increase the price of coal and slack as 
from January Ist Is. 6d. per ton, and forge coal 2s. per ton. — It 
is contended that the difficulty of getting coal will continue 
for some weeks further for certain, and up to the present there 
ix little sign of relief. At the pit head the price for some kinds of 
coal has doubled since three years ago, The collieries in the 
Cannock Chase district have been working full time. but could 
have got out more coal if the railway companies could have dealt 
with the traffic. In one recent week there were as many as 1000 
trucks standing on one siding waiting to be moved, When, as is 
early expected will now be the case, the Hamstead Colliery, at 
West Bromwich, which has been standing all last year, owing to 
fire, gets to work again, the available coal supply will be consider- 
ably increased, since the enforced idleness of this concern has 
meant the taking off the market of sumething like 7000 tons 
weekly. 

The Cannock Chase miners have this week resolved to accept the 


motors, machine tools, and lifting appliances, for which this district 
is celebrated. There has not been so much doing in lathes as in 
some former years, when the cycle industry was advancing by 
leaps and bounds, and there has been a falling-off in the demand 
for tube mills. But gas engines have sold freely ; dynamos and 
electrical plant, both for naval use and local installations, have been 
in strong demand : and the makers of shafting, stamping, cutting. 
and wire-drawing apparatus and general machine tools have been 
exceedingly busy.  Self-lubricating engines up to 1000 horse-power, 
which are a speciality of one local concern, continue in great 
demand, over a thousand sets of them having been supplied by this 
company up to last summer. 

Birminghain engineers note with satisfaction that, taking the 
trade of the kingdom as a whole, the exports of machinery and 
millwork have advanced from £16,680,000 in 1898, to a little over 
£18,000,000 in 1899; but the bulk of this trade, as usual, has been 
in textile machinery and locomotives, which are not produced to 
any great extent in this district. 

European countries continue to be our best customers for mi-- 
cellaneous machinery other than textile, and next in order come 
the British East Indies, Australasia,.and South America, 


NOTES FROM LANCASHIRE, 


(From ovr own Correspondents.) 

Mauchestey,—The opening of the year presents a welcome col 
trast with the close of 1899, In place of a depressed market and 
low cutting by speculative operators or nervous sellers, there is 
generally a renewed hopeful tone, and the strong recovery in 
warrants at the first markets of the year, on Wednesday, both at 
Hasgow and Middlesbrough, is an indication that the recent 
“slump” was not warranted by the actual condition of trade. 
Makers of pig iron, who only in exceptional cases weakened to any 
material extent in their prices, are holding stiffly to their full 
current rates, and the general impression is that although prices 
may, perhaps, not rise appreciably above the recent maximum 
quotations, they are likely not only to get back to their old level. 
but to maintain this position for at any rate over the first six 
months of the present year. In finished iron prices continue to 
tend strongly upwards, and makers evidently do not at all believe 
they have yet touched their highest point. 

Although the iron market at Manchester on Tuesday was only 
moderately attended, and not much inquiry reported, a stronger 
tone generally was noticeable. In pig iron merchants still under- 
sell, but the margin between the open market prices and maker= 
quotations has narrowed considerably, and represents a rise of 2s. 
to 3s. upon the lowest prices at which sellers were prepared to do 
business a fortnight back. For Lancashire brands makers have 
stiffened up to about 80s, 6d., less 25, as their quotation for No. + 
foundry, delivered Manchester, and 76s, 6d. to 77s., less 2). for 
forge, delivered Warrington. Lincolnshire makers, who in face of 
the exceedingly low price of Middlesbrough and the underselling 
by merchants, had to consider prices, have decided not to alter 
their basis rates, and these remain at 75s. 6d. net for No. 3 foundry. 
delivered Manchester, and 74s. 8d, to 75s. 2d. for No, 4 foundry. 
net, delivered Warrington. Derbyshire makers are practically out 
of the market, and quoting simply prohibitive prices. Middles- 
brough brands are still somewhat irregular, merchants being pre- 
vared to sell at 75s. 10d., with makers quoting 78s. 4d, net, by rail 
Manchester, Scotch iron also varies, and quotations can only be 
given nominally at about 79s, 6d. in the open market, with makers 
quoting about 1s, above this for delivery Manchester docks, Seme 
arrivals of American pig iron in bulk have come to band during 
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which, it may be added, had been bought and paid 


past week, 4, 
_ frelve months back, and quotations are about 78s, 6d. net at 
the docks. ; 
Finished iron makers continue to harden up in their prices, and 
for Lancashire bars are not now quoting under £10, which, as they 
poe « heavily sold forward, practically represents the price quoted 


North Staffordshire bars 


the ovens to 23s, 6d. and 24s, for furnace, and 29s. 6d. to 30s, per 
ton for foundry cokes, 

Burror.—There is much life and vigour in the hematite pig iron 
trade, and increased firmness is shown by the new spirit shown in 
the warrant market. Last week stocks were reduced by 6011 tons, 
and the year closed with 198,847 tons in stock, an increase on the 


year of 22,868 tons. The feeling that the Americans were going 


army razors, table cutlery, clasp knives and similar goods are at 
present exceptionally busy upon large supplementary orders for 
these goods, the requirements of the war having depleted stocks in 
the stores, 


NORTH OF ENGLAND. 


for delivery three or four months hence. 

7 , stil] nominally quoted £10, but makers hold back from booking | to begin importing large parcels of iron into this country led to a | - P 

ee onders until after the quarterly meetings. For hoops there is | depression in warrants, a the absurdity of any such idea at) (From our own Correspondent.) 

a good inquiry at the full list rates of. £9 17s. 6d. for random to | present has been dispelled, and now warrant iron is going up in THE past year closed favourably—much more so, in fact, than 

£10 2s, 6d. for special cut lengths delivered Manchester district, ae Me and sellers are quoting 74s. 11d. net cash, buyers penny less, | had been expected, for prices improved in the last week, and the 

and 2s. 6d, less for shipment. Nut and*bolt makers have raised | being an improvement of 2s. 9d. on the week. Makers are still | New Year has commenced equally satisfactorily, for on the very 

their list rates 20s. per ton with the commencement of the year. quoting 80s. per ton net f.o.b, for mixed Bessemer numbers, and | first business day prices went up substantially, Cleveland warrants 
The position of the steel trade remains practically unchanged. | most of them are so busy that they are not in a position to sell for | rising 2s. 14d., and No, 3 Cleveland pig iron 1s. 6d., and there 

There | was a very hopeful tone about business all round. The advance 


tions for hematites remain at 90s. 6d. to 93s., less 25, 
with, however, little or nothing doing to test prices. Billets are 
firm at £7 10s. net cash; bars from £9 to £9 15s, according to 
quality, and steel boiler plates £9 12s. 6d. to £9 15s., delivered 
Manchester district. 

“The year just closed has been not only one of exceptional 
activity, but of extraordinary development throughout the engi- 
y trades of Lancashire, and more especially in the immediate 


Makers’ quota 


either prompt or reasonably forward delivery at the figure. 
are 47 furnaces in blast, as compared with 41 in the corresponding 
week of last year. 

lron ore is in very pressing demand, and all the metal raised is 
readily purchased by local smelters, who have still to supplement 
their supplies on large parcels from Spain. Native ore is quoted 
at 16s. per ton net at mines, and Spanish ore from 19s, to 20s. 
delivered. 


of last week brought forward a good many inquiries for pig iron 
from the Continent, where merchants and consumers appear to be 
anxious to buy for spring delivery. Butas yet the inquiries have not 
resulted in much, as the prices quoted by sellers were considerably too 
high. However, producers are in a position to hold out for the better 
prices which they expect, as they have good orders now booked 
for delivery over the first three months of the year, and at higher 


neighbourhood of Manchester, where the increased facilities for | Steel makers are very full of activity in every department, and | prices than now rule, for they secured a good number of contracts 
fforded by the Ship Canal have stimulated commercial | the indications of the market seem to reveal the fact that more | when they were quoting 68s. to 70s. for No. 3. There is no hurry 


transit affor “ 
and industrial enterprise in a remarkable fashion along both banks 


of the waterway. Here important engineering works have been 
erected, and others are rapidly approaching completion, which 
will introduce quite new industries to the district, and give 
employment to many hundreds of men. In addition to this, 
jocal engineering firms are establishing themselves in the vicinity 
of the canal, where some hundreds of acres have been acquired 
for works purposes. Apart from the special stimulus afforded 
by the Manchester Ship Canal, the erection of new works and the 
extension of existing establishments have been pushed forward in the 
surrounding districts. Amongst the more important of these is the 
large extension of Sir William Armstrong, Whitworth, and Co,’s 
works at Openshaw for the manufacture of armour plates, and also 
to provide increased facilities for their gun department. Another 
important addition has been the erection of entirely new works by 
Kendall and Gent, driven and lighted throughout by electricity, 
and the extension of Joseph Adamson and Co,’s works, also driven 
by electricity, and it may be added that the adoption of electricity 
asa motive power in engineering works has made considerable pro- 
gress during the past twelve months, 

As to the general trade of the district, the activity has been so 
all-pervading that any special particularisation is scarcely possible. 
Perhaps the greatest pressure has been that upon all branches of 
electrical engineering, owing to the extraordinary development of 
both power and lighting installations throughout this immediate 
neighbourhood, and which have so taxed all the resources of local 
electrical engineering establishments that the turning out of 
work with anything like promptitude has been altogether 
out of the question, and they have work in hand that will 
see them fully over the whole of the present year. Machine 
tool makers have also been exceedingly pressed with work, 
both in the Tight and heavy departments, and it may be said 
generally that much the same remarks apply to boilermakers, 
locomotive and stationary engine builders—although the latter 
have not been booking new work quite so freely bridge builders, 
and tirms engaged on general constructive engineering work, with 
pump makers and hydraulic engineers also pushed with work to 
their utmost capacity. Machinists represent the only section of 
the trade in which there has been any material fluctuation ; for 
one portion of the year loom-makers were only moderately em- 
ployed, but closed with shops generally full of work, whilst spin- 
ning machine makers, who for the most part have been very full of 
orders, closed with an unquestionable slackening off in the weight of 
new work coming into their hands. With regard to the shipbuilding 
trade on the Mersey, this, as | have previously pointed out in these 
notes, has during the last few years been aie on the decline, 
laird Brothers, of Birkenhead, representing the only shipbuilding 
yard of any importance remaining. This firm has, however, been 
exceptionally busy, and has turned out the following vessels : 
H.M.S. Glory, steel twin-screw battleship, 8000 tons gross, triple- 
expansion engines, 13,500 indicated horse-power, 174 knots ; Mabel 
Grace, steel paddle, 1314 tons gross, compound engines, 5500 indi- 
cated horse-power, 20} knots, for British owners ; Som, steel twin- 
screw, 320 tons gross, triple-expansion engines, 6000 indicated 
horse-power, 30 knots, for foreign owners, 

The workmen of course have participated in the general prosperity, 
and a satisfactory feature, due to the understanding which the 
Executive's representatives of the employers and the workmen's 
associations were able to establish after the prolonged strike, has 
been the absence of labour and wages troubles, which previously 
have invariably come to the front during periods of exceptional 
tivity. The chief wages question that has occupied the atten- 
tion of employers and the workmen’s representatives was the 
demand for a 2s, advance made early in the year by the engineer- 
ing operatives in the Mid-Lancashire towns, The question as to 
the actual state of trade, on which the claim for an advance was 
hused, was ultimately submitted to arbitration, with the result 
that Is. advance was finally conceded, whilst the smiths and 
strikers also received an increase in their wage rate. 

The employment returns of the engineering workmen's unions 
have borne full evidence of the activity that has prevailed, the 
proportion of out-of-work members having in some cases been less 
than for years past. The average of unemployed members has 
been about 2 to 24 per cent. in the Amalgamated Society of Engi- 
neers, and 1 per cent. in the United Machine Workers’ Associa- 
tion, whilst the books of the Steam Engine Makers’ Society have 
been practically ‘ clear” so far as this district is concerned, 

In the coal trade of this district the position continues more or 
less disorganised, owing to the holiday stoppages of the pits, and 
the output has been extremely small, with the result that collieries 
toa large extent have had to supply requirements of customers out of 
stocks, which generally, except in the better qualities of round coal, 
are extremely low. With most of the ironworksalso closed for several 
days, this has somewhat relieved the position as to common round 
coal, for forge and iron-making purposes, but with regard to engine 
fuel the position is, perhaps, altogether unprecedented. Whilst 
pits have been stopped, mills have been kept working, and with 
slack previously exceedingly scarce, the difficulty of obtaining 
requisite quantities has been still further aggravated. In fact, in 
some instances, rather than stop work, consumers have had to go 
on house-fire coals in place of engine fuel, and in the open 
market, where sellers have been prepared to book orders from 
outside buyers, for prompt delivery, all sorts of prices have 
been obtainable, as much as 10s. 6d. to 11s, being readily got for 
any description of slack at the pit. These prices are, of course, 
only temporary, until collieries again get into regular work, and 
the actual position is, perhaps, better represented by the fact that, 
although in some quarters a general upward move in prices with 
the commencement of the year was strongly urged, the Lanca- 
shire coalowners have decided, for the present at least, to make 
no further official advance. There is some hardening up here and 
there, and on forward contracts advances on current rates are 
being quoted, but the actual list rates remain as under :—Best 
Wigan Arley, 13s. 4d. to 13s. 10d.; Pemberton four-feet and 
seconds Arley, 11s, 8d. to 12s, 6d.; common round coal, 10s. 6d. 
to 11s.; best slack, 9s, 6d.; medium, 8s. to 8s, 6d.; common sorts, 
és. 6d. per ton, at the pit mouth, 

With a scarcity of supplies available for shipment during the 
past week, special prices have been obtainable, and from [l2s. 6d. 
to 13s. 6d. represent average figures that have been got without 
difficulty for steam coal delivered ports on the Mersey, 

Coke merchants report no further change in the position, The 
demand is quite as pressing as ever, and in excess of the produe- 


tion, with prices firm at the advance of 1s. 6d., which came into | 


force with the commencement of the year, bringing quotations at 


| naval guns for the British Admiralty. 


orders and larger orders will be given out this year than even last. 
Arrangements are being made for increasing the production of the 
mills. Rails and plates are in very full demand, and prices are 
steady for heavy sorts at £7 for rails, and £8 for plates net f.o.b. 
a sorts of steel are in very brisk demand, and orders are well 

eld. 
Some interesting facts are revealed in the annual statistics of the 
hematite trade on the West Coast, just published by Messrs, Feldt- 
mann, of Workington and Glasgow. The make of pig iron on the 
West Coast during 1899 reached 1,509,300 tons, being an increase 
of 44,560 tons on the previous year. The average make per furnace 
was 666 tons, as against 690 tons in 1898. Stocks in makers’ hands 
and in public stores have decreased 4,380 tons. The average price 
of hematite pig iron during the year was 68s, 5}d., as compared 
with 58s. 43d. in the previous year. 

The shipbuilding and marine engineering trades are very busy, 
and likely to remain so. 

Coal and coke are getting scarcer and dearer, and a crisis seems 
imminent. Steam coal is at 15s. and Durham coke at 35s. 
delivered. 

Shipping is very brisk, The returns up to the end of the year 
show exports of pig iron to have been 545,137 tons, and steel 
491,369 tons, being an increase of 32,573 tons of pig iron, and a 
decrease of 19,413 tons of steel as compared with 1898, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE has been very little work done in the South Yorkshire coal- 
field this week. The fault is not altogether with the men, who 
make a custom of putting in as many hours asthey can before ( hrist- 
mas to provide for their generous enjoyment during the holiday 
season. That they were quite prepared to do this last year, but they 


| were frequently interrupted in their operations on account of the 
| managers being unable to obtain trucks in which to load up the 


coal. New Year's Day is invariably held as a holiday, and as the 
railway companies were unable to clear off the accumulations on 
their lines and sidings the miners could not be fully employed. 
The demand for coal continues largely in excess of the supply, with 
the result that prices have gone up in all qualities. One large rail- 
way company, which would only consent to contract for a portion 
of their supplies for this year at 9s. 6d. per ton, have had to pay 
12s., and even at this price may be considered fortunate in obtain- 
ing sufficient to tide them over what they hope will be a brief time 
of stress, 

Steam coal is fetching 12s. a ton, which is an advance of about 
4s. on the year. Gas coal may be quoted at any price, but there is 
none to spare, and many of the gas companies are seriously con- 
cerned about maintaining the lighting of their different places. 

In all the leading qualities of coal, both for steam and lighting 
purposes, the Yorkshire coalowners have their entire output con- 
tracted for. Hence the difficulty of obtaining supplies in the open 
market. Small coal for coke-making fetches 6s. per ton at the pit. 
What is known as manufacturing coal has gone up 2s. a ton, and 
another 10d. was added on Monday. House coal, in which there 
has been in some quarters an extreme famine, advanced 3s. per ton 
on New Year's Day, that increase following an advance of 4s. on 
December Ist. and even at these prices it is hard to get supplies. 

The cold wet weather, with snaps of frost and continuous fog, 
have all combined to make an abnormal demand for coal for heat- 
ing power and lighting purposes at a time when there are no stocks 


| in hand and the traffic arrangements of the railways have not quite 


recovered from the collapse. Some improvement is reported this 
week, but there are still several of the large establishments unable 
to work their machinery as their trade requires through inability 
to get supplies even from their own coal pits, Best coke is at 
present fetching 20s, to 22s, per ton. 

In the iron market the condition of affairs remains unaltered, 
the demand being exceptionally steady. The values of hematite 
iron have not tluctuated much in spite of the speculative market in 
Scotland, which it was feared would affect makers’ prices. That, 
however, is not the case, and hematites are to-day quoted in 
Sheffield at 90s. to 93s, per ton, according to brand. Common 
forge iron is at 72s. 6d. per ton. Bar iron has further advanced, 
and is now at £10 a ton, which is an increase of at least £3 on the 
year. 

A statement appeared this week in a London morning halfpenny 
paper to the effect that *‘ eighty heavy guns, equal, if not superior 
to the best the Boers are now using against us, are in Sheffield, 
manufactured, all ready for use.” This statement, of course, is 
ridiculous on the face of it, as no manufacturer in England would 
think of storing eighty heavy guns at any time. It was added 
that on inquiry ‘it was ascertained that not only is this a fact, 
but that the weapons in question have in all probability been sub- 
mitted to our Government, but without avail.” The statement is 
altogether without foundation. All guns are made to order, and 
there is not in Sheffield at this moment a single heavy gun of the 
kind described available for the Government’s service. 

Messrs. Vickérs, Sons, and Maxim are very busily employed upon 
They had six 3in. quick- 
firing horse artillery guns which were undergoing tests at Shoe- 
buryness. These have been taken over by the Government, and 
Messrs. Vickers, who are the only firm in Sheffield who make guns 
outright, have no others ‘‘ ready for use.” Messrs. Thomas Firth 
and Sons, Limited, Norfolk Works, are busily engaged upon very 
large orders for lyddite and shrapnel shells for 5in. lyddite guns 
and 15-pounder shrapnels. The Hadfield Steel Foundry Company 
are also fully occupied with military munitions, The Govern- 
ment are ordering lyddite and shrapnel very largely from the 
British makers, including, in addition to Messrs, Firths, the Messrs, 
Armstrong, the Projectile Company, London, and others. 

Renewed attention has been given to the Boynton bullet-proof 
shield manufactured by Charles Cammell and Co., at their Shettield 
works. In 1893 the Duke of Cambridge visited Sheffield for the 

yurpose of witnessing experiments with this shield, which is 

intended to protect infantry as well as to form a ready-made 
entrenchment for the soldiers and enable them to dispense with the 
pick and shovel. A great deal of correspondence has been going 
on on this subject, and there will probably be something definite to 
report in a day or two, 

John Round and Son, silversmiths and cutlers, Tudor Works, 
Sheftield, have obtained contracts from the War-oflice for one-half 
of the metal table-spoons required by our troops in South Africa. 
The total number needed is 145,000, The Sheffield contractors for 


to sell, for people have good reason to believe that 1900 will be as 
good a time as the past year has been, and any one who sounds a 
note to the contrary is pretty much in the position of “‘one crying 
in the wilderness.” But the existing period of improvement has 
been a more prolonged one than any known by the present genera- 
tion. It has been running five years already ; still a change is not 
in sight—in fact, the tendency is still markedly the other way, 
Thus regular traders are in no branch prepared to accept lower 
prices than they quoted at the close of last year, especially when 
the year has opened so auspiciously. 

Business has been done in No, 3 Cleveland G.M.B. pig iron this 
week at 68s. by second hands, but makers have kept rigidly at the 
price which they have maintained all through December—70s, 
Seldom have producers stuck so well together in regard to quota- 
tions for pig iron; but then it is very seldom that they are in so 
favourable a position for doing so as they are at present. They con- 
tinued to quote 70s. while second hands were selling at 5s. 6d. less, 
and when warrants were about 8s. 4d. less. Prices of warrants and 
of iron in second hands have been creeping up since, and this has 
strengthened makers in theirattitude. On Wednesday, Cleveland 
warrants reached 67s. 6d, cash per ton, and speculators are no 
longer pressing either them or Scotch warrants on the market, 
though money is as dear as ever, but the prospect of more 
satisfactory prices is encouraging holders. No. 1 Cleveland 
pig, which is undoubtedly very scarce, can hardly be had under 
70s., and No. 4 foundry is raised to 67s. 6d. There is a somewhat 
better supply of the lower qualities ore ; the prices thereof are not 
higher than those of No. 3, as they were when the year closed. 
As a matter of fact, more forge iron has been produced, owing to 
the holidays, while from the same cause the consumption has been 
reduced, and the result is that consumers have not the difficulties 
to encounter that they had in securing supplies. Grey forge can 
now be got at 67s. per ton, and for the time being the prices of the 
various qualities of Cleveland pig iron bear the normal relations to 
each other. Mottled and white iron are realising the same prices 
as grey forge. 

The price of East Coast hematite pig iron is rather variable ; 
nearly all the makers keep to 80s., as their price for mixed numbers, 
and they have been able to realise it ; but there have been cases 
where 77s. 6d. has been taken, and even 77s., the latter by second 
hands, The order books of nearly all the producers are so well 
filled that they are in no hurry to sell, especially when they believe 
they will be able to do better. The Normanby Ironworks Com- 
pany, Middlesbrough, is about to build another blast furnace, 
and is putting in new blowing engines for the other furnaces, the 
construction of these engines being in the hands of Sir Christopher 
Furness, Westgarth, and Co., engineers, Middlesbrough, who 
during the past year or two have done a good deal in the way of 
supplying improved blowing engines to local pig iron works. 
Rubio ore has been firm over the holidays, and still continues at 
21s. per ton delivered at the ports in this district. About 2,500,000 
tons of foreign ore has been imported into the North of England, 
nearly half of which was supplied to Middlesbrough furnaces. 

The exact record of the shipments of pig iron from the Cleve- 
land district last year is now available; it amounted to 1,346,065 
tons, or 74 per cent. more than the return for the best previous 
year. Of this two-fifths were sent to Germany alone, 538,789 
tons, this being 33 per cent. more than was delivered to Scotland, 
which in all previous years has held the position of the largest 
consumer outside the district of Cleveland iron, Altogether 
847,246 tons were shipped over-sea, that being 22 per cent. more 
than in any previous year, and 47 per cent. more than in 1898. 

The manufactured iron and steel industries continue unprece- 

dentedly brisk ; in fact, they have never been so active since 1873, 
but the stoppage for the holidays was at most works longer than 
suited the books of the producers, who, in many cases, were 
already considerably behind in the execution of their orders. But 
the men have been getting high wages, and have been on full time 
so long that they got slowly back to work. In the engineering 
industry it has been worse, a stoppage of ten days being reported 
in one case, and of eight daysinanother. The employers also com- 
plain of the want of diligence among their men when the works are 
in operation, agreat deal of lost time being reported, especially among 
the younger workmen, who can earn enough in three or four days 
to keep them comfortably for the week, and they are indifferent 
about working full time. One of our North-country knights who 
is a candidate for parliamentary honours warns the men that the 
time is approaching when there will not be so much work for them, 
and advises them to attend fully to their work, and put by some- 
thing for a rainy day. He seems, however, to be alone in predict- 
ing an early return to quieter times, all other traders anticipating 
at least another year’s prosperity, though probably prices will not 
rise to the same extent as they did last year, some finished iron 
and steel quotations going up nearly 50 per cent. in 1899. The 
year began with common iron bars at £8 15s. per ton, best bars at 
£9 5s.; iron and steel ship plates, £8 ; iron and steel ship angles, 
£7 15s.; steel sheets, singles, £10 7s. 6d., all less 25 per cent. f.o.t. 
Heavy steel rails are at £7 net at works. The only branch of the 
finished iron and steel industries that is not as satisfactorily 
situated as the manufacturers desire is the steel railway sleeper 
branch. It may indeed be reported that it is not fully employed, 
and this appears to be brought about by the high prices that are 
quoted, and which are necessitated by the greatly increased cost 
of all materials and labour. Such prices, in fact, have to be asked 
that it is cheaper to use timber, and many engineers who have 
hitherto specified for steel sleepers now order timber instead. But 
manufacturers cannot see their way to reduce their prices, which 
are about £8 10s. per ton, as the cost of production does not show 
any signs of declining. 
"The exports of steel last year from the Tees reached only 
206,081 tons, as compared with 226,303 tons in 1898, a decrease of 
over 20,000 tons, the falling off being chiefly in rails. Of manu- 
factured iron, on the contrary, the exports have increased, the 
quantity being 208,296 tons, against 202,646 tons in 1898, an 
increase of 5560 tons. The total shipment of manufactured iron 
and steel was 414,377 tons, as compared with 428,949 tons in 1898, 
and 558,721 tons in 1897, the last-named being the best on record. 
Though the exports fell off during the past year, there was no 
lack of work at the finished iron and steelworks ; indeed, as a 
matter of fact, they were employed to the fullest of their capacity, 
and had such an increase of the home trade that they could not 
supply so much to countries abroad, and had to refuse large 
numbers of orders, especially during the latter half of the year. 

Mr. Douglas Upton, general manager, and Mr, Thomas Pidd, 
engineer at the Malleable Iron and Steelworks, Stockton-on-Tees, 
retired from their positions with the close of the year, the works 
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having been acquired by the South Durham Steel and Iron Com- 
pany, Limited. 

The coal trade in the North of England continues in an almost | 
unprecedentedly brisk condition in all branches, coalowners have 
never had: such times for the last twenty-five years, and they find 
it exceeds their powers to satisfy consumers, who are not deterred 
by the advancing prices, for they need the coal and must have it. 


The pressure for supplies is very great, being increased by the | 
holidays of last and the present week. It is expected that it | 
will be as difficult during the coming spring as it was in the | 
autumn to meet the demand, and the tendency of prices is | 


naturally upwards, Best steam coals cannot be got under 15s. per | shipment. 


ton f.o.b., and some sellers quote, and even realise, 16s., | 


16s. 6d. per ton f.o.b, ; but it is difficult to get supplies at any 
price, as producers are so full of orders already. 
foundry coke have now to pay 30s. f.o.b. for it, and blast furnace 
coke cannot be had, even the medium qualities, under 25s., for the 
current half-year’s delivery. 

Judge Greenwell has been appointed the umpire for the North- 
umberland Coal Trade Conciliation Board. 

Mr. John Stevenson, iron, coal, and coke merchant, Albert-road, 
has taken his son, Mr. Joseph Shaw Stephenson, into partnership, 
as from January Ist. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been very little doing in the iron trade since last 
report owing to the New Year holidays. The iron market was 
closed from Friday after the first meeting until Wednesday fore- 
noon, and there has been, up to the time of writing, very little dis- 
position to do business, 

Scotch warrants have sold from 66s. 11$d. to 67s. 7d. cash, and 
67s. 6d. to 68s. one month ; Cleveland warrants have been done at 
67s. 44d. fourteen days, and 67s. to68s. onemonth. Transactions have 


Sg pe coals of best — have been raised to 16s. and even | 


shipment at 2s. less, A noticeable item was small steam, and it 
was stated that sales over the quarter had been made for 13s., less 
24. Monmouthshire coals are a trifle easier owing to deficient 
tonnage ; and this consequently is only temporary. All house 
coals are strong. 

Swansea prices are: Anthracite, 15s. to 16s.; seconds, 14s. 6d. 
to 15s. 6d.; ordinary large, 11s. 6d. to 12s, 6d.; small rubbly culm, 
6s. 9d. to 7s. 6d. Steam coals, best, according to arrangement ; 
seconds, 17s. to 18s.; bunkers, 14s. 6d. to 15s. 6d.; small, 10s. 6d. 
to lls. 6d. Bituminous coals according to arrangement. 

Patent fuel, 16s. to 17s. Cardiff prices, 30s. to 31s., January 
Coke, Swansea: Furnace, 29s. to 30s.; foundry, 30s. 
to 35s. Cardiff quotations are, furnace, 26s, to 28s.; foundry, 
28s. to 30s.; special, 35s. to 36s, 

Iron and steel workers are to start the year with an advance of 


Buyers of | 5 per cent. This was the result of an audit meeting of the Com- 


mittee on Saturday, the advance sanetioned to begin the year. 
Ironmasters must be understood as only getting a sma!l share of 
the benefits derived from the higher price prevailing, everything 
on the cost sheet going up in rates. At several of the industries 
in the Swansea valley coal is 8s. 6d. per ton higher than it was a 
short time ago, and there is scarcely an item without its distinct 
advance, oils figuring in particular. 

The holidays have scarcely interfered with the import of iron 
ore, 4700 tons coming into Swansea alone during the week. Most 
of the leading steel works are well placed for ore. Pig iron has 
come in from Ardrossan and Barrow, and I must note receipt of 
1285 tons at Swansea and large quantities at Newport. Exports 


have suffered by the holidays. Newport has made its usual con- 
signment of rails to Highbridge, and Llanelly despatches steel 
bars to Chester. In the Swansea Valley both of the old steel 
furnaces at Millbrook are now smelting. At Cwmfelin two are at 
work, two at Duffryn, and the full number at Landore, Pontar- 
dawe, and Upper Forest. Swansea hematite furnaces are working 
well. Copper works have not thrown off a holiday character, and 
this applies to tin-plates in some respects. The make of last week 
was fairly good, 42,106 boxes, but shipments only totalled 17,609 


occurred in Cumberland hematite pigs at 74s. 10d. cash, and 74s. 8d. 
to 75s. 6d. one month. 

The demand for pig iron for home consumption has been very | 
small, owing to the iron and steel works being closed, and the | 
— will not have resumed its normal condition until next 
week, 

The prices of Scotch maker’s iron are as follows :—Govan f.o.b. 
at Glasgow No. 1, 64s.; No. 3, 66s.; Wishaw and Carnbroe Nos. 1, 
78s.; Nos. 3, 74s.; Clyde No. 1, 83s.; No. 3 not quoted; Gart- 
sherrie, No. 1, S4s.; No. 3, 79s.; Summerlee, Shotts, and Calder, 
Nos. 1, 83s.; Nos. 3, 79s.; Coltness, No. 1, 86s.; No. 3, 8ls.; Glen- 
garnock at Ardrossan, No. 1, 82s.; No. 3, 75s. Eglinton at 
Ardrossan or Troon, Nos. 1, 77s.; No. 3, 74s. 6d.; Dalmellington 
at Ayr, No. 1, 79s.; No. 3, 76s. 6d.; Carron at Grangemouth, No. 1, 
S5s.; No. 3, 78s. 6d. per ton. 

The demand for Scotch hematite is necessarily quiet at the 
moment. Merchants quote for this class of iron 80s, per ton for 
delivery at the steel works. 

The blast furnaces at Clyde and Monkland have been damped | 
out for the present, but it is thought that they will again be soon | 
in blast. The total number of furnaces now blowing in Scotland is 
79, compared with 83 last week and 82 in the corresponding week 
of last year. 

The shipments of pig iron from Scottish ports in the past week 
have been 9825 tons, against 7386 in the corresponding week, an 
increase of 2439 tons, The total shipments for 1899 are 275,009 tons, 
showing an increase of 20,821 over those of the preceding year. 

The finished iron and steel trade has been practically suspended | 
owing to the holidays, the works being closed. In cases where 
business has been done, sellers are very firm, and it may be taken | 
for granted that when the market is fully resumed prices will be 
materially higher, in sympathy with the increases made in the | 
different English centres. 

The coal trade is being carried on under special difficulties this | 
week, Something approaching a block in traffic has occurred owing 
to the holidays. It has been found almost impossible to get supplies 
forward from the collieries to the depédts, and consumers have been 
waiting in vain for delays to get their orders implemented. It is | 
difficult to ascertain at the moment what is precisely the price of 
coals, Jn some districts sellers are getting from householders 
pretty much what they careto ask. There is at the same time an 
agitation among carters for higher rates, anditis understood that con- 
tractors have put up their prices for delivering coals, Part of the 
difficulty is, of course, as already indicated, due to the holidays, 
but the block on the railways has become very serious, and it may 
be weeks before it is thoroughly overcome. The past week's ship- 
ments of coal from the Scottish ports amounted to 198,432 tons, 
compared with 177,637 in the preceding week, and 172,522 in the 
corresponding week of last year. The total shipments for 1899 
have been 8,952,851 tons, compared with 9,680,513, showing a 
decrease in the past year of 727,662 tons. . This decrease is due to 
comparison with the very high shipments in 1898, resulting from 
the Welsh strike, and the comparison of the past year’s shipments 
with the normal returns of 1897 shows that a substantial increase 
has really been taking place in the export trade, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tut New Year has opened well, all kinds of coal being in excep- 
tionally strong demand, House coal owners in the Cardiff district 
were reported on Monday to have formed a ring, putting up prices 
6s. a ton, The result was that retailers were quoting 30s., a pro- 
hibitive price to small consumers; and the week promises yet 
higher figures. Last week’s holidays caused agood deal of scarcity, 
the output in all quarters being only about one-half the usual 
total. is was keenly felt in the Swansea district, some of the 
industries having so small a supply that they had to close down on 
Friday. This. however, is now in quick progress of being rectitied, 
work having been generally resumed with vigour. The Forest of 
Dean shares in the prosperity of the Welsh coalfield, Last week 
there was an advance of 1s., and coal is now 4s, per ton dearer, 
and the men’s wages 20 per cent. higher than at the beginning of 
winter. 

The year begins well with labour questions ; in the whole dis- 
trict there is only one minor dispute, at Llancaiach Colliery, 
Nelson, affecting sixty men, and this is very likely to be arranged. 
The great mass of colliers are working well, and have given prac- 
tical indication of their content in many parts by subscribing 6d. 
per week, 3d. boys, towards the soldiers’ fund. In the Aberdare 
district the long-delayed dispute at No, 9 pit is now in a fair way 
of being settled, and one meeting between the contending parties 
has taken place. At one of the Monmouthshire collieries there 
was a as hitch about wages. The Caenewydd Colliery 
Company, Loughor, has been floated. 

The ‘‘ International” has given a forecast of what is to be expected 
in colliery shares by the announcement of a 10 per cent. advance 
on the year for the past six months. 

Coalowners are now recalling prices. January quotations 
promise to be very firm, but as patent fuel prices for February are 
not quoted so high, there is just a slight possibility entertained 
that ‘‘famine price” will not continue. Mid-week figures at 
Cardiff were as follows:—Best steam coal, 27s. 6d. to 30s. ; 
seconds, 25s. to 26s.; drys, 20s. to 21s.; Western Valley coal 
(Monmouthshire), 23s. 6d. to 25s.; Eastern Valley, in ratio ; 
smal] steam coal, 12s, 6d. to 13s. ; seconds, 10s. 6d. to 11s. ; best 
households, 26s. to 28s.; No. 3 Rhondda, 22s, 6d. to 23s. 6d. ; 
brush, 19s, to 20s. ;+small, 15s, 6d. to 16s. 6d. ; No. 2 Rhondda, 
18s, 6d, to 19s,; through and through, 14s. to 14s, 6d. ; small, 
12s. to 13s, 

It was reported on Change that small parcels of best steam had 
been sold for 30s., but that some sales had been effected for early 


tons, principally on account of deficient tonnage, leaving stocks at 


| 187,640 boxes. 


On Change, Swansea, mid-week, it was the subject of remark 
that the pig iron market has shown a recovery during the week, 
especially as hematite shipments have been heavy. Prices were 
regarded as on the ascending scale, and excellent reports were to 
hand of full order books in all quarters. The fact to be noted, 
however, was that the balance of old contracts had to be con- 
sidered as lowering average price. Most of the make of the year 
has been sold at, I am assured, an average of £1 per ton below exist- 
ing prices. This applies particularly to tin bar. 

Latest quotations are as follows :—Glasgow pig iron warrants, 
65s. 6d. to 66s. cash.; Middlesbrough No. 3, 65s, to 65s, 6d.; other 
numbers in proportion; hematite warrants, 73s. to 73s. 74d.; 
mixed numbers Cumberland according to brand ; Welsh bars, £9 
to £9 10s. ; angles at usual extras; sheets, iron and steel, £10 10s, 
to £11; steel rails, heavy, £7 10s. to £7 15s.; light, £8 10s. to 
£8 15s. f.o.t.; sleepers according to section and_ specification ; 
Bessemer tin-plate bars, £7 ; Siemens best, £7 2s, 6d.; all delivered 
in district Swansea, cash, thirty days, less 24 per cent. 

Iron ores, Cardiff and Newport, Rubio, 19s. to 20s.; Tafna, 
17s. 6d. to 18s. 6d. ; pitwood, from 17s, ; Swansea prices, 20s. per 
ton in bulk ; iron ores, 18s, to 19s. 

Tin plates: Bessemer steel coke, 15s. 9d. to 16s. ; Siemens, 
16s. to 16s, 3d. ; ternes per double box, 28 by 20 C., 24s. 6d., 30s., 
to 34s. : best charcoal, 16s. to 17s.: big sheets for galvanising, 


| 6ft. by 3ft., by 30 G., per ton f.o.t., £14 10s, to £15 10s. ; finished 


black plates, £12 lds. to £13 10s.; Canada, £10 15s. to £11 10s. ; 
galvanised sheets, £15 to £15 10s, 

Copper: Chili bars, £70: block tin, £115 5s, to £116 10s. ; 
Spelter, £20 5s. ; lead, £16 15s. 

Blaenavon, Cyfarthfa, Dowlais, and Ebbw Vale are importing 
ore largely. The new patent stokers at the Goat Mill, Dowlais, 
now being equipped by a Bolton firm, were tried in the holiday 
week, and will be further referred to. Most of the ironmasters 
and colliery owners are interested in the new syndicate formed for 
electric light and power to come before the Committee next 
session. 

Mr. E. Windsor Richards, of Caerleon, has been elected to a 
seat on the board of the Patent Nut and Bolt Company, Limited. 

The first cargo of silver ore came in the other day for the new 
smelting works at Barry—the Armstrong Syndicate, London. The 
erection of the works has now been completed, and all the 
machinery laid down, Mr. Parry takes the management, and a 
general hope has been expressed that the new industry will have a 
successful career. 

: i dispute at Merthyr has been settled satisfactorily to both 
sides, 

An echo of the great coal strike has been experienced at Merthyr 
Tydfil by the Board of Guardians, who had been surcharged 
£6709 6s. 9d. by the auditor, the amount expended by them in 
relief to the strikers. The contention is that the pits were open 
if the men had chosen to go to work. It is, however, thought 
that eventually the Local Government Board will allow the 
amount. 

The Swansea Electric Car service is expected to run in March. 

A joint conference in the tin-plate trade took place in Swansea 
on Tuesday, when questions affecting the tinmen and a uniform 
rate of 3d. was relegated to the 16th inst. ; also grievances in con- 
nection with Mr. Morris of the Midland and Morriston Works. 

It is too early to give but an approximate statement of the in- 
dustrial work of the year. Barry has been exceedingly prosperous. 
Swansea records the highest returns yet. Newport has touched 
high-water mark, and but for the building dispute, which. still 
exists, has figured well with its increasing industries and improved 
coalfields. As regards the Cardiff ports, returns are expected to 
show two million tons increase, compared with 1897, 98 being the 
strike and exceptional year. General attention is riveted on 
Llanelly as the coalfield of the future, and when its rich fields of 
anthracite are in strong development, and the harbour fully com- 
pleted, it is expected to figure very prominently. New sinkings 
are being projected by the Great Mountain Company. 


NOTES FROM GERMANY. 
(From our own Correspondent, ) 


THE business transacted on theiron market during this week and the 
last has naturally been limited on account of the holidays, but there 
is just the same firmness noticeable as before. All the blast furnace 
works, as well as the shops and factories, are provided with 
numerous contracts for delivery in the new year, and the general 
outlook may justly be considered bright, the opinion prevailing in 
all quarters that for some months, at least, a change to quietness 
is out of the question. If there is a department of the iron trade 
that is better employed than the others, it is perhaps the railway 
and engineering trade, where activity seems to have been steadily 
increasing for some time past, and prospects are very bright. The 
Prussian Railway Ministry is reported to have quite recently 
ordered 600 locomotives, five of which are destined for the World’s 
Exhibition in Paris, 

Both as regards employment and quotations, the position of the 
pig iron business has not altered against previous weeks, numerous 
establishments have not yet been able to cover their demand in pig 
iron for the third quarter next year, and are naturally anxious to 
know something definite about the quantities which the syndicate 
will be able to sell. Lately rather heavy lots of English forge pig 
have been bought at M. 88 to 90 p.t. free Rhenish-Westphalian 
place of consumption, to be delivered in the first and second 
quarter of the present year. Current list rates for forge and 
foundry pig are:—Basic, M. 85 p.t.; foundry No. 1, M. 95 p.t.; 
No, 3, M, 90 p.t.; good forge quality, M. 77 to 79 p.t.; Luxem- 


| burg forge pig, M. 90 to 95 p.t. A very brisk trade has been doing 
| 


| in scrap iron lately, demand being very heavy, while prices moy 
upwards, although supplies are reported to be large. A oo.4 
many contracts of considerable weight reach up to end of 1900 
The scarcity in fuel and in all sorts of raw material may certainly 
be regarded as the dark point in the otherwise bright position ¢f 
the general iron industry. " 

Billets and blooms are likely to remain as scarce in the new year 
as they have been for months past ; some orders that had bee, 
booked in May last have not yet been executed. The wire mills, 
which had formerly been put to the greatest inconvenience through 
want of sufficient supplies, have been fortunate in securing heavy 
lots of billets, and are reported to have covered nearly their tot,| 
demand for the third quarter of present year, having signed cop. 
tracts with Lorraine works for 60,000 tons billets, besides the 
quantity awarded to them by the billet convention. Raw bap 
stand on M. 117 to M, 122 p.t.; billets, M. 127 p.t.; raw plates 
M. 131 p.t., all basis quotations for common qualities, free Dort. 
mund, Ruhrort, Diedenhofen, For some weeks past a compara. 
tive quietness was noticeable in the merchant bar trade, and the 
present demand is moderate, but the mills have continued wel] 
occupied up to now, having still a good many old orders on their 
books. At many mills contracts previously booked are reported ty 
reach into autumn, 

The price for rivet iron has been fixed on M. 235 p.t., while 
rivets quote M. 295 to 300 p.t. Angles in Siemens-Martin stee] 
fetch M. 195%p.t. The plate and sheet trade has, so far, been wel] 
employed in the past month, but lagen ge December will show 
a slight falling off against November, which is due to the inability 
of getting enough raw iron and coal. Inland business in wire najjs 
is regular and remunerative ; but if the works wish to secure any 
foreign orders, they have to consent to reductions in price, on 
account of the keen American competition. 

Demand and activity on the German coal market continue un. 
commonly brisk, but production is not equal to consumption, and 
coal is getting so scarce that, according to the Rhenish- Westphalian 
Gazette, some concerns had to stop, owing to insufficient supplies 
in fuel. 

This week the tone of the Austro-Hungarian iron market has 
been even more quiet than before, and the crisis in the Vienna 
building industry has naturally tended to increase the weakness 
of the iron trade in general, and of the girder trade in particular, 

Coal for industrial purposes is less strong than before in Austria- 
Hungary, as the brick-kilns and lime-burners have already stopped 
working. ‘The vigorous demand for house coal has, on the other 
hand, been increasing upon the week, and the pits are hardly able 
to satisfy their customers. 

In Belgium the brisk activity previously reported in the iron and 
coal trade has been fully maintained all through last week ;. the 
position of prices is firm, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

STEAM coal is in good demand; prices firm, but there is a 
scarcity of steady tonnage. The same remarks apply to the house 
coal trade. Copper is about same as last week ; but there isa 
considerable rise in price for tin, Exports for week ending Decem- 
ber 30th, 1899, were :—Coal: Foreign, 21,175 tons ; coastwise, 
6570 tons. Patent fuel, 3620 tons. Imports for week ending 2nd 
inst. were :—Iron ore, 5280 tons ; manganese, 2300; sulphur ore, 
3440 ; iron pyrites, 460; pig iron, 710; tin-plate bars, 400 ; pit- 
wood, 5280 loads ; scrap, 200 tons, 

Coal: Best steam, 21s. 6d. to 22s, 6d. ; seconds, 20s, 6d, to 2Is,; 
house coal, best, 17s.; dock screenings, 12s. 6d.; colliery small, 
lls, 6d. to 12s,; smiths’ coal, 12s. 6d. to 13s, Pig iron: Scotch 
warrants, 67s, 6d.; hematite warrants, 74s. 11d. f.o.b. Cumber- 
land ; Middlesbrough, No. 3, 67s. 4d., prompt. Iron ore: Rubio, 
20s, bd. to 21s. ; Tafna, 19s. 6d. to 20s, Steel: Rails (heavy see- 
tions), £7 10s. to £7 15s.; light ditto, £8 108, to £8 15s, f.o.b.; Bes- 
semer steel tin-plate bars, £7; Siemens steel tin-plate bars, 
£7 2s, 6d., all delivered in the district, cash. Tin-plates: Bessemer 
steel, coke, 15s, 9d. to 16s.; Siemens (coke finish), ]6s. to 16s, 3d. 
Pit wood : Slightly easier. London Exchange Telegram : Copper, 
£70 2s, 6d.; Straits tin, £116. Freights: Steady. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, December 21st. 

THE scarcity of cars throughout the United States is one 
obstacle to the increase of traffic. Railroad managers complain of 
the constant accumulation of freight, and companies are annoyed 
by the late arrival of goods, Car builders are working to the 
fullest possible capacity, and are refusing orders for new work 
until they can figure more closely upon prices and upon securing 
material. The supply of iron and steel material for 1900 is not 
altogether assured. Most of the larger concerns have placed 
heavy contracts for supplies, which will bear them through to 
June 30th in many cases, and still later ; but there are a good 
many manufacturing concerns, big and little, that are very 
meagrely protected by contracts. It is expected that by the 
opening of the year a great many of these people will rush in and 
secure supplies. There are rumours of a weakening in prices, but 
these rumours cannot be authoritatively endorsed or contradicted. 
The probability is that they are not very well founded. There are 
too many new buyers ; too many new enterprises are looming up. 
Consumptive requirements have assumed such enormous propor- 
tions that it is yet too soon to say the weakening tendency will 
set in an early branch. Forge iron is still quoted in this market 
at 20 dols.; No.1 foundry, 25 dols.; No, 2 foundry, 23°50 dols, te 
24 dols. Steel rails sold this last week ; one sale 35,000 tons at 
Eastern quotations, 35 dols, Large quantities of merchant pipe 
are being contracted for, and prices high and firm. The entire 
finished iron trade is very strong, but not particularly active. 
Building operations for the coming year will assume large propor- 
tions. Mining developments are being prosecuted with all possible 
energy. New York and Boston capital is seeking opportunities 
throughout the West, British America, and Mexico, and a great 
many companies are being formed—all of them pretty well 
capitalised. Speculation is as yet not doing any damage. A great 
deal of money will be put into shipbuilding plants on the coast 
and on the lakes next year. Three or four companies are now in 
— of organisation for the purpose of building ships and 
oats. The needs of coastwise and lake transportation is recog- 
nised everywhere. The money market is very strong. The bank 
reserves of New York have been depleted to the danger point, 
and the exportation of gold at this time is causing some anxiety. 
The general trade of the country still remains at the highest 
point of activity, and there are few signs of the usual season’s 
hesitation. Bank clearings last week aggregated nearly two 
billions of dollars. There has been a heavy increase in exports of 
merchandise and a slight decrease in exports, November balance 
of trade was in favour of this country at the rate of more than 
1,500,000 dols. per day. Railroad earnings last week were nearly 
9 per cent. above those a year ago and 16 per cent. over 1892, 


TRADE AND BUSINESS ANNOUNCEMENTS.—Mr. William Fox 
5, Victoria-street, informs us that he is about to enter into partner- 
ship with Mr. R. A. Tatton, M. Inst. C.E., of Manchester. A 
branch office is to be opened at 44, Mosley-street, Manchester.— 
The partnership between Mr. Charles Jennings and Mr. George 
Schultz, 90, Cannon-street, has been dissolved by mutual consent. 
The latter has purchased Mr. Jennings’ share in the goodwill of 
the business, which will from this date be continued under 
the style of George Schultz and Co.—The Pittsburgh Loco- 
motive Works, Pittsburgh, Pa., U.S.A., have established offices in 


London, at 26, Victoria-street, Westminster, 
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name and adc 
“ame in italics. 


Deevimber, 


gs, G. Milner, 


; SADDL 
020. RIDIN BANISTER, oO. Whitehead, 


30. 
»shire. 
Bango, T. Donaldson, Dublin. 
Evecrric Driving Mecuanism, F, 8. Carter, 
ter. 
2% A. J. Jacobs, Bristol. 
m5, 034. DUMB-BELLS, E. Sandow, Manchester. 
95,035. PICKERS for Looms, J. Dawson, A 
“worth, and J. Knight, Manchester. / 
95,036. A CUTTING Toot, W. H. Murton, W. 8. Varley, 
E. Murton, Keighley. 
95,087. EQUALISER CALF Trovcu, W. Salisbury, Barn- 
acre, Garstan 
25,088. Se REW 
Fastener, P. A. Martin, Birmingham. 
Brut of BuckLes, P. A. Martin, Bir- 
for BieyeLes, W. W. 


hend-on-Sea. 
R-MAKING MACHINE, G, and ©, Herbert, 


. Shuttle- 


Suarts, R. B. Christie, 


Bengough, 


CoIN-FREED MecHANISMS, M. Sielaff, Berlin. 
Macuines, E. Berning, Bar- 
, Germany. 
SPANNERS and WRENCHES, W. 
05,046. LUBRICATING Apparatus, A. Burzloff and F. E. 
Miiller, Rutherglen, anarkshire. 
95,047. BALLOT Macuines, A. J. Boult.- 
Ital.) 
Fasric for Prrcmatic Tires, 


. Lockwood, 


(G. and F, 


M. M. Dessau, 


Composition for Boor Sores, W. Heaton, 
London. 

95,060. Hor Water Borties, J. Lippert, Birming- 
95,051. Cutiery, W. A. Colley, Sheffield. 


55,052, SPREADING CoLour, E, “Ostlere and G. F. 

Cooper, London. 

95.938. CONNECTORS for Evectrican Wires, T. R. 
"Sowerbutts, London, 

95,054. CONNECTING TUBULAR Conpurts, G. H, Congdon 

and F. McCallum, London. 
95,005. MANUFACTURE of Boors, J. Altmann, London, 
95,0. Moror Cars, E, Hamett, London, 
Evecrric Lignt Macniryinc ©. D. 
Peacon, London. 

4,068. TRLEMETER for MEASURING 
Lee, London. 

039, WarTeR-TUBE BorLers, T. H. Wells, London. 
000. ProrectoR for PENcit Points, O. Beckmann, 
London. 

95,061. Boors and SHors, W. 

5,062, Puzzies, &e., A. L. 

95,063, MONORAILWAY Systems, 
Congleton, United States.) 

064. SappLERS' and SHOEMAKERS’ AWLS, G, Conway, 

jandon. 

5,06. Vacuum Hanp Pumps, J. H. Stone, P. H. 
Bailey, H. Stone, and C. N. Milner, Birmingham. 
25,066. Wasners for Macuinery, T. B. Sharp, Bir- 
mingham. 

25,067. Brakes for RatLway Wacons, D. J. Morgan, 
London. 

#5068. Feepinc Apparatus for ENGINES, 
London. 

25,069. Propuction of Carpamic Eruers, H. E. New- 
ton.—(The Farbentabviken cormals F. Bayer and Co., 
Germany.) 

25,070. Sewing Macuines, P. A. Newton. — (The 
Majestic Sewing Machine Company, United States.) 

2,071. Fire - F. Minster, Kingston - on - 
Tham 


Distances, J. B. 


M. Jones, Dursley, 


Smith and F. Shelley, 


W. Barker.—(0. 


% 
%, 


E. Gessner, 


4,072. Evecrrotytic INTERRUPTER, F. de Mare, 

London. 

2,073. Venticators, C, Chavegrand, London. 

074. Pyrumatic Hammers, W. Berg, London. 

4075. Devick for Purposes, F. W. Biihne, 
London. 

4,076, BLEACHING Fasrics, C.F. 
Parkes, London. 

4077. of AceTIC Acip, P. Pressneck, 
London. 

4,078. Skats for Usk in &e., G. 
London. 

1,079. Caps for Exps of Winpine Ropers, J. Caddy, 
London. 

25,080. Propucine CoLourtne Marrers, J. Y. John- 
Badische Andina aad Soda Fabrik, Ger- 
mand.) 

4,081. Sopiem, B. J. 
Franer.) 

4,082. BieyeLE-HANDLE AbsvstTMENts, T. 
London, 

25,083. Hincrs, T. H. Brazell, London. 

5084. PRESERVING MILK CuurRNs, H. C. Williams, 
London. 

35,085, WATER-PURIFYING 
London. 

24,086, VINE 
London. 

25,087. CONTROLLING MusicaL INSTRUMENTS, M. Clark, 
London, 

2,088. Finrers, W. H. Beck.(H. and W. 
United States.) 

2,089 Hack Car for Usk in Brickmakine, A. H. 
Beasley, A. H. Beasley, jun., and V. W. Beasley, 
London. 

25,09. FLOUR-MIXING 
London. 

25,091, Buecker, A. Miller, London. 

2,092. RatLways, A. J. Boult.—(-. 
Belgivn.) 

4,008. PREVENTING CoLLIsions at SE a, T. H. H. Bodde, 
London, 

2,004, RENDERING VESSELS RESISTENT to ActDs, A. J. 
Boult. {The Société Anonyme de Produits Chimiques 
de Droogenborch, Belgium.) 

50%, CARPET SWEEPERS, A. J. Boult.—(/. F. Havda, 

nited States.) 


Cross and G, A, 


Couzons, 


B. Mills.— (4. aad L. 
Gallagher, 


Apparatus, <A, Schantz, 


PLants, <A. Szigeti, 


Pataku, 


Macuines, Hirschmann, 


Godfrind, 


25,0%. ARMouR, N. C. Vaughan, London, 
23,097. Packinc ARTICLES of Foop, J. Tranton, 


5,008, jungherg, | London, 
25,100. Grinpina Corn, W. L. Wise. aad G. Rose 
Franee.) 


1Mh December, 1899, 


25,101, Learugrs for CARDING MACHINES, T. 
gill, Huddersfield. 

2,102. Winpow Biinp Frirrixas, W. Whittaker, 
and J.T. Ashworth, St. Anne’s-on-the- 


%, 1103. Macutnes, G. Sowter and W. I. James, 


25,107. GUARDS for PRINTING Macuines, E. A. Pallister, 
eds, 

25,108. Cans, W., F., and R. Walker, and J. T. Free- 

Liverpool. 

109. CooLers, J, E, Thornton and F, 8, Rothwell, 
Altrincham, 


Onicial Journal of 


25,110. SrerEOscoric Puotrocrapuy, J. E. Thornton, 
Altrincham. 
25,111. Appiiance for Beatine Eacs, W. Whittaker, 


J. Brown, and J. T. Ashworth, St. Anne’s-on-the- 
Sea. 

25,112. Ow Fivrers, W. Fox and T. H. Kingscote, 
Manchester. 


25,113. Bins for Purposes, K, W. Small, King- 
Ston- on-Thames, 
5,114. Evevarine Coan, R. J 
hames. 

25,115. MecuanicaL Srokers, T. and J. Viears, Liver- 
poo . 

25,116. Speep Inpicaror, G. K. B, Elphinstone and A, 

Heap, London. 

26,117. Screw-cuttinG Latues, J. Cornélis, Birming- 
ham. 

25,118. Cyc_e Frame, J. H. Osbornand W. Murgatroyd, 
Sheftield. 

25,119. Sauttie, R. F. Haigh and T. Thornton, Skip- 
ton, Yorks. 

25,120. Ca1LpREN’s Cots, G. R. Pemberton, Birming- 


. Melius, Kingston-on- 


25,121. Dress SHiELD Pocket for M. Jacks, 
London, 

25,122. Borries, T. N. Cretney, Barnsley, 
orks. 

. Gun Sr F. Marson, 

"124. A. J. Boult.—(@. A. Maller and M. 

Germany. 

Stoves for BuRNING ore Paint, F. 
London. 

25,126. Porato Diacers, D. Denis, London, 

27. Arms, C. Ramus, London. 

25,128. EGG PAackine, W. B. Stretton, 
Kent. 

25,120. ADVERTISING 


Tyers, 


Brockley, 


Apparatus, G. Harrison. —(The 


European Automobile Adecrtising Company, United 
States.) 
25,130. Making Leap, W. E. Bunn and E, J, Case, 


25,131. CarpiInc Encink, Platt Bros, and Co., Limited. 
—(C, Habig, Auatria.) 

25,132. Raising CarkiaAGE Winpows, H. 
Halifax. 

25,133. CoupLinc System, W. Bates, Doncaster. 

25,134. CooLtine Morors, W. von Pittler, London. 

25,135. for Horses, J. Levy. (N. Barnet, 
Vietoria.) 

25,136. CLOSING CARRIAGE 
London. 

25,137. Raising and Lowering Welcuts, E. 
London. 

25,138. ACETYLENE GAs GENERATORS, D. M. Dorman, 
London. 

25,130. SHEET Giass, P. T. Sievert, London. 

25,140. FIxinc RAILINGS toSTANDARDs, E. M. Edwards, 
London. 

25,141. DupLex PUMPING 
London. 

25,142. - ACTING 
Perrine, London. 

25,143. RaiLway Supports, F. B. Behr, London. 

25,144. Firk-Escares, I. Gleason and A. W. Potter, 
London. 

25,145. Woop FLoorinc, W. Shoosmith, 


Dearden, 


Doors, B. White, 


Gerrett, 


Encines, H. L. Perrine, 


Pumeinc Enoines, H. L. 


London, 


25,146, Tor for Spinntnc Macuinery, L. W. 
and M. Campbell, London. 
25,147. Driving MECHANISM for VELOcIPEDES, H. H. 


Lake.—(R. F. Robison avd L. Highy, United States.) 
25,148. Macuines for Curtinc Grass, H. H. Lake.— 

(W. S. King Company, United States.) 

25,149. SAUSAGE LINKING Macuines, E. J. Toof, London. 
361: i). ARTIFICIAL MANURE, A. Wenck, London. 
25,151. OrGanic ComBINATIONS Of ANHYDRIDE of 

Benzoic, K. Mills. 

Fraace.) 

25,152. ORGANIC PERSULPHATES, B. J. B. 

and L. Lumiétve, France.) 

25,153, Precious Stones, A. Hann, London. 

5,154. Hanp Suears, E. H. London. 

VARIABLE SPEED Gear, W. T. Carter, Maiden- 


(A. Lumiere aud L. 
Mills. —(4. 


25, 156. SquiRTING MeTALs, F. G. P. Preston and J. 8. 

M ‘Laren, London. 

. Step H. Ovenden, London. 

5, 158. WASTE-WATER CLOSET APPARATUS, C. 
London. 

25,159 A. C. 


Green- 


Nygaard, London. 

25, RoLLER BEarinos, H. Buyten, London. 

25,161. Propuction of STRONTIUM CARBONATE, A. 

_Wenck, London. 

5,162. Sarety Pins, H. H. Lake.—(Oakville Company, 

"nited States.) 

25,163. Bearinas, F. Whitney, London. 

25,164. EvLectric lesitixe Devic Es, E. Schmidt, 
London. 

25,105. Toy, M. B. Pearce, London. 

25,166. HypROcARBON BuRNERS, W. 
Muvkel, United States.) 

25,167. OBTAINING EasiLy SOLUBLE PREPARATIONS, W. 
P. Thompson. —(Seh vider and Kramer, Germany.) 

25,168. TABLE Gamer, W. P. Thompson.—(4. Wasmeth, 
Germany.) 

25,169. WHeets for W. P. 
W. Bisenhuth, United States.) 

25,170. CooLine Sares, R. MENz, London. 

25,171. MANUFACTURING INCANDESCENT LIGHTING 
ManTLes, J. H. Abercrombie and R. B. Symington, 
Liverpool. 

172. Fue. 
wool, 

STEAM SuPERHEATERS, C. Jacobi, Liverpool. 

DRILLING Coat, J. Halliwell, Manchester. 

WALKING-sTICK HANDLES, J. Miiller, Man- 

25,176. Fining Caprnets, F. W. Schafer.—(The Yarman 

dBi In Company, United States.) 

ELECTRICAL ILLUMINATED ADVERTISEMENTS, C. 
R. de Lambertye-Tornielle, London. 

78. Capinets for TorLet Paper, R. Hadden.—(/. 7. 
Hout and C. W. Scott, United States.) 

25,179 STORING LIQUID UNDER PRESSURE, F. 
and B. Baer, London. 

25,180. of SitvErs, R. Hadden. 
J. BE. Spain.) 

25,181. CoupLING VEHICLES, W. Wheat and F, P. Raw- 
son, London 

25,182. Toy F. W. 
Germany.) 

25,183. SpaARK for Locomotives, F. W. Golby. 

—{P. Hirsch and W. Wols) 

25,184. CARRIAGE NTEPs, J. 
Devon. 

25,185. Rim Brakes for Cycies, Clark Brothers Cycle 
Company, Limited, and L. D. King, London. 

25,186. WirRELKss TELEGRAPHY, G. Marconi and The 
Wireless Telegraph and Signal Company, Limited, 
London. 

25,187. Topacco Piprs, C. P. M. Anschersen, London, 

25,188. STEAM GENERATORS, L. Fourtoul and A, Car- 
bonel, London. 

25,189 String INstRuMENTS, F. Paliwetz, 
London. 

25,190. Rim Brakes for Cycies, R. Schubert, London. 


P. Thompson. 


Thompson. —/. 


Economisers, H. Grandage, 


Diestield 
(J. Niquiand 
Golby. 


CL. Sehiifiaer, 


and G. Morvis, Tavistock, 


25,191. Macnine for Marcues, C. Carr, 
London, 

25,192. States, H. King, London. 

25,193. Forming Curvep Merat Bars, F. Philips, 
London. 


25,194. SHrer Srrucrurat Form, F. Philips, 
London, 

25,195. Construction, F. Philips, London, 

25,196. F. Philips, London. 

25,197. Lamps, J. H. Rausch, London. 

25,198. Fog SIGNALLING at Ska, W. May, London. 

25,1990. INDICATING SPEED of VEHICLES, H. M. Sayers 
and 8S. Sudworth, London. 

25,200. ELecrriciry Mrrers, W. H. Johnson, Londen. 

25,201. Dipper for Batus, F. Orwin, 
London. 

25,202. PNreumatic Dritis, H. J. Kimman, London. 

25,2038. Cacnets for ‘Porpsors, A. Choain, 
London, 


25,204. Fixinc PiLes in Foresnores, E. M, L. Case, 
London. 

— Srampinc and other Presses, W. Gerndt, 
_London,” 
Mixinc ContRivance for BeveRaces, O. Uhlich, 


20th 


25,207. Treatment of Ores, J. W. Worsey and J. H* 
Lancashire, London. 

25,208. ARMOUR Paps, B. H. Thwaite, London. 

200. CANDLE Lamps, E. Wright, London. 

210. Winpow-BLIND MowntIina, J. Glasgow. 

211. FLoorine and other Cramps, W. Kimberley, 
Birmingham. 

25,2 COFFEE 
London. 

25,213. METALLIC 
mingham. 

25,214. HoLLow Biocks and Ties, J. C. 

Sellars, Liverpool. 

25,215. INsuLATING FLoor Coverine, G. E. Heyl-Dia, 
Manchester. 

25,216. ELectric CaBLeE Conpuirs, G. E. Heyl-Dia, 

FRAMEWORK of CycLes, &c., M. Hilton, Man- 

hester. 

IRONING MACHINE, J. 8S. Yule, Manchester. 

219 Taps and Dies, W. H. Dorman, Stafford. 

220, PAPER REFiNING ENGiNES, D. Pearson and 

D. N. Bertram, Manchester. 

5,221, LONG-HANDLED Brusues, J. Tuckwell, 


Ports, E. M. Goldbeck and P. Heass, 
&e., A. Chandler, Bir- 


LABELS, 


Glasgow. 

25,222. ConteNts of BARRELS, R. Field, 
Huddersfield. 

223. MANUFACTURE Of Paper Twine, J. Dymock and 

T. Howarth, Manchester. 

25,224. CLEANSING SURFACES for Wer or Dry Use, M. 
Roberts, Manchester. 

25. Soaps, J. Whiteley and T. Halliwell, Man- 

chester. 

25,226. SToPPFRED Borr.es, R. Boughton and W. H. 

London. 

27, FREDING BoTTL. gs, R. 
Willoughby, London. 

25,228. EXTRACTING O11 from Dirty Wastes, J. Hey- 
wood, Manchester. 

29. SUPPLYING AIR to FuRNaAcEs, J. J., T. F., and 

J. W. Meldrum, Liverpool. 

25,230. Hypraviic Drepcers, G. W. Sutton, Chelms- 
ford, Essex. 

5 Burner for Sarety Lamps, J. Williams and D. 
Griffiths, Pontnewydd, near Newport, Mon. 

. MANUFACTURE of TRIvEts, T. Johnson, Burslem, 


Boughton and W. H. 


3. SUBSTITUTE Of VULCANITE, W. Peel, Liver- 
pool 
25,234. Automatic CoupLers, J. O. Marwood, Alston, 
Devon. 
25,235. FURNACES, W. Brown, Swansea. 


DeracHABLE CoLLAR for Dresses, C. 

( wey, Dublin. 
37. Lever Locks, R. Boughton and J. E. Smith, 

J ondon. 

Locks, W. Garlick, Manchester. 

SCREENING ASHES from FURNACES, S. Baldwin, 
uichester. 

25,240. SEPARATING WATER from Steam, O. Oldham and 
W. N. Dack, Manchester. 

=. LirrinGc Screw Jack, C. E. Bradbury, Crumlin, 
Mon, 

25,242. ExpLosivE Compounps, J. W. Weston and J. 
C. Hamilton, Endmoor, near Kendal. 

py 248. Matt Carts, L. Grocock, Glasgow. 

2 STEAM ENGINE Inpicators, J. C. 


Dobbie, 


asgow. 

25,245. Apparatus for Bottinc Doors, J. E. Cree, 

Glasgow. 

25,246. Sewinc Macuines, J. K. Macdonald.—(7he 
Singer Manufacturing Company, United States.) 

25,247. MacHINes for BENDING STEEL, H. Smith, H. 

mith, junior, and O. Smith, Glasgow. 

5,248. Dress Stups and Soxirarres, H. Wylde, Bir- 

_mingham. 

240. Construction of Cannons, J. 
Blackpool. 

2 ). SASHES and FRAMEs, G. J. — W. E. Brewer, 
ina W. Sponder, Ramsgate, Ker 

251. ANIMAL Trap, H. Toland aa R. A. Dunham, 
Canada. 

25 Founpry Box Cramp, G. C. Bingham, London. 

25,253. MANUFACTURE of PuLLeys, C. H. Brampton, 
Birmingham. 

54. ConstrucTION of ReFLEcTORs, O. Holt, London. 

25,255. MetHop of LockInG Doors, H. C. Harding, 
_T. E. Pickering, and F. Buckley, London. 

i. Currs, &c., S. Settle and J. B. 

syddon, London. 

Twist Lack MacHINE Carriaces, E. Jardine 

and H. Lambert, London. 

25,258. MAKING and DisPENsING INFUSIONS, V. G. 

erroth, W. J. Brown, and J. R. Beer, London. 

». Bricks, J. Holroyd and R. Bond, London. 

0. BuRNERS for OrL Lamps, P. M. Justice.—(L. C. 

Nielsen, Denmark.) 

5,261. BULLET-pROOF MarteriaL, TT. Macdonald, 

London. 

25,202. Cartrripsr Cases, C. H. Curtis and Curtis's and 
Harvey, Limited, London. 

25,263. WATER-WASTE PREVENTING CISTERN, E. 
‘Anderson, London. 

25,204. Vents or Vatves for Cuurns, J. Booth and 
W. J. Ward, London. 

. SHIELDS for Troops, W. Severn, London. 

Explosion L. Renault, London. 

. Motors, L. Fortoul and A. Carbonel, London. 
6S. OBTAINING MoTIVE Power by PRESSURE, 

W. Friese-Greene, London. 

69 SEPARATING METACRESOL and PARACRESOL, R. 

aschig, London. 

25,270. APPLYING PHOTOGRAPHIC DEVELOPER SOLUTION 
to PREPARED J. Wetter.-((. W. Earle, 
United States.) 

71. ILLUMINATION, F. Baker.—(C. Martin, Vietovia.) 

. Toy, A. Pearse, London. 

73. CLEARING Bu of LNcaNDESCENT Lamps, C. 
A. von Welsbach, London. 

25,274. CLEARING the of Lames, O. 
Imray. (J. Lux, Austria.) 

275. CLOcK - CONTROLLED ELEcTRIC SwitcHEs, E. 

Webster, London. 

25,276. PREVENTING INJURY to ATTENDANTS of HEATED 

Ror Ls, T. S. Tait and J. Hood, London. 

277. Brick and TiLeE Dies, T. Walley, Liverpool. 

78. Device for Lirtine Ick Biocks, H. Wheeler, 

Liverpool. 

25,279. BurGLAR-pROOF Devices for Door Locks, J. 
W. Paton, Liverpool. 

CarRDBOARD Boxks, J. W. Paton, Liverpool. 
25,281. ELecrricat Traction, H. Lane, Birmingham. 
Sarety Fuses for Evectrric Crrevits, J. 

Steele, Birmingham. 

25,283. Mou.ps for Sanp Castine, T. Kings, Birming- 
ham. 

25,284. Bakina Meat, J. C. Parker, London. 

25,285. TYPE-coMPOSING MACHINES, P. Martin and W. 
Fleron, London. 

25,286. Or, upon Warer, G. A. Lind- 
strom, London. 

25,287. for Purposes, H. A. Murphy, 
London. 

25,288. CoLourinc Martrers, J. Y. Johnson.—(The 
Badiache Anilin and Soda Fabrik, Germany.) 

289. Latcn for RACE-STARTING. Apparatus, C. A. 

Chapman, London. 

290. TypEwRITING Macuines, H. W. Higham, 
London. 

25,291. Fitters, D. A. McArthur, London. 

25,292. Enaines, W. S. Richmond, London. 

25,298. APPARATUS for TREATING W ater, D. Anderson, 
London. 

25,294. Rim Brakes for Brevcirs, E. and H. Dellitt, 


Worthington, 


London, 


25,295. ELecTRICAL MEASURING INSTRUMENTS, J. A. 
Fleming, London. 

5,296. MAKING Socks for Boots, H. C. Biedermann, 
London. 

25,297. Propuction of Acetic Acip, E. Edwards.— 
(The Krauachwitzer Thonwaarenjabvik fiir Chemische 
Iaduatric (rovrmals Ludvig Rohrmann\ Company, Ger- 
many.) 

25,298. SPLINTER Bars of VEnIcies, E. Edwards.—(4. 
Kuszmink, Germany. 

25,299. Cameras. for PHoroGRapHic PurRposks, E. 
Edwards.—(The Vire Camera Company, United States.) 

25,300. CRANK Suart, C. Ransom, London. 

25,301. Drivinc Mecuanism for Cycies, H. Kolding, 

London. 

25,302. Sream VaLves, P. 
London. 

25,303. Pumps, A. Barthelmebs, London. 

25,304. Ficters, J. Owen, London. 

25,305. PLaNinc Macutnes, H. O, Berger, London. 


Franz and H. Sauer, 


21st December, 1899. 


25,306. SasH Fastener, A. E. Wright, 
Surrey. 

25,307. Canas, A. Pickard, Harrogate. 

2 PERAMBULATORS, A. Davis and J. Hill, Bir- 
mingham. 

25,309. MANIPULATING Cranes, C, A, Jackson, Stock- 
ton-on-Tees. 

25,310. Licuts for Snips, P. Fyfe and <A. 
Glasgow. 

25,311. Ventctes, C. and A. Musker and W. Hay, 
Liverpool, 


Ash Vale, 


Phillips, 


25,312. Maxine Corrin Gripes, 8S. H. Fox, Birming- 
ham. 

25,313. Recerractes for Fruit, &e., F. K. Bolton, 
Manchester. 


25,314. Makinc Conrectionery, W. H. and A. Moore, 
Halifax. 

25,315. Compounp Rotary Enoines, H. F. Talbot.- 
Pearse and EP, Tevers, Argentine Republic.) 

25,816. Sapp es, J. B. Brooks and J. Holt, Birming- 

am. 

25,317. Composition for Suips’ Borroms, G. E. A. 
Holdsworth, London. 

25,318. ActuatinG Moror Cars, T. E. Vickers, Bir- 
mingham. 

25,819. Prorectina Seats, S. W. Hayward and PF. 
Abbiss, Birmingham. 

25,320. Srencu TR aps, H. Brunner, Manchester. 

25,321. Wacon Brakes, J. Manson and J. K. Ewart, 
OW. 

5,322. SupPORTING PATTERN Pwates, C. W. Coleman, 

25,323. ATTACHMENT for the HeLiocrapn, H. Ansell, 
London. 

25,824. ADVERTISING CaBINETS, C. T. Daily, London. 

. DupLex Boarp, H. Watkins, London. 

26. SUSPENDERS, A. S. Grimm and A. M. Campbell, 

London. 

327. Tops, A. E. Poteet and J. W. Lobb, London. 

. STERILISING VESSELS, E. von Biihler, London. 

25,329. Process for STERILISING MILK, E. von Biihler, 
London. 


ELESCOPES, R. Paulson, Brighton. 

PREVENTING Dravucuts from Doors, J. and J. 
Williams, London. 

25,332. STARTING Gas Enatnes, J. Wilson, Leeds. 

25,333. Hanp Toois for LEAD SEALING, G. W. Goldring, 
Brighton. 

25,334. PackinG SEMI-FLUID SUBSTANCES, C. Mason, 
London. 

25,335. Wenaces, J. Sugden, London. 


25,336. Device for Giass Doors, P. Karutz, Berlin, 
Germany. 
25,337. WAR Game, A. E. Pickard, London. 


5,338. SANDING Brick Mov Los, E. T. Bennett and J. 

Breman, Kingston-on-Thames. 

25,339. DETAC HING TirEs from WHEELS, 8. 
Kingston-on-Thames. 

25,340. Rattway and FIsH-PLATEs, 
London. 

25,341. Dotis, W. R. Robb, London. 

25,342. CycLe Brake, H. Thompson, London. 

25,343. VeLocipEpEs, H. Thompson, London. 

25,344. Brake, H. Thompson, London. 

25,345. Horsgesuor, J. G. D. Ellam and G. Foster, 
London. 

5,346. Prrrorators, A. S. Frampton and Muirhead 
Co., London. 

25,347. MEASURING DIFFERENCE of PREsSURE, M. B 
Field, Lee, Kent. 

25,348. INCANDESCENT ELECTRIC 
London. 

349. CLarionets, H. E. Klussmann, London. 


2: 
R. Duvall, 


R. Scott, 


Lamps, G. Davis, 


5,350. ELectric INCANDESCENT Lamps, V. Scholz, 
London. 

25.351. Sreerrnc GEAR for VeEssets, A. Piedfort, 
London. 

25,352. Banps for Pyecmatic Tires, A. E. Harris, 


London. 

25,353. Liquip Resistances for ELecrricaL 
E. F. Moy, P. H. Bastie, and E. F. Moy, Limited, 
London. 

25,354. Lamps, W. Ford, London. 

25,355. Jomsts for Rairway Rats, A. D. Cressler, 
London. 

25,356. Apparatus for CoupLING VEHICLES, R. Janson, 
London. 

25,357. Soap, B. J. B. Mills.—( A. Lu mitre and A. Nicolle, 
France.) 

25,358. DiaGrams for WEAVING MACHINES, J. Szezepanik, 
London. 

25,359. INCANDESCENCE Bopigs, J. H. H. Duncan and 
The New Sunlight Incandescent Company, Limited, 
London. 

25,360. Huss, S. B. M. 
London. 

25,361. Curtain Fixtures, W. L. Isbills, London. 

25,362. TELEGRAPHING on TELEPHONE Links, W. P. 
Thompson.—(4. Sinding-Larsen, Novirau.) 

25,363. Mup-cuarps for Cycies, V. J. E. Gottwald, 
Liverpool. 

25,364. TextTILe DesicN Sneers, H. Macintosh and T. 
R. Andrews, Liverpool. 

25,365. GrinpING RuBBER, L. Frankenstein and C. 
Lyst, Manchester. 

25,366. Evectric Lamp Firtines, S. B. Apostoloff, 
London. 

. TREEs for Boots, 8S. Lucking, London. 

PRESERVING PackinG for Foopsturrs, E. 
Freund, London. 

25,369. Exposure of Fitms, J. G. Lorrain.—(4. 
‘Spurr and W. V. MeQuoid, United States.) 

25,370. AERATING Apparatus, H. H. Lake. —(Th 
American Soda Fountain Companu, United States.) 
25,371. ArRATING Apparatus, H. H. Lake. — (Thr 
American Soda Fountain Company, United States.) 
25,372. AERATING AppaRaTus, H. Lake. — 
American Soda Fountain Company, United States.) 

25,373. CycLe Brakes, I. S. McDougall, London. 

25,3874. ManuractcrRE of Coat Gas, H. J. Robus, 
London. 

25,375. Sarety Devices for GENERATORS, HI. 
Schiitze, London. 

25,376. ManvracturE of Cast Mrrat Hooks, G. Mocr, 
jun., Birmingham. 


Henry and M. G. Enright, 


Q2ad December, 1899, 

25,377. Macutnes for PuNcHING Metats, W. Kimberley, 
Birmingham. 

25,378. Mup-cuarp for VeLocipEpEs, W. Erskine, Man- 
chester. 

25,379. Meters, J. Sharp, Glasgow. 

25,380. FLUID-PRESSURE REGULATING Devices, A. 
Govan, Glasgow. 

25,381. Moror Mrcwanism, G. Jones, Liverpoo 

25,382. ABRADING WHEELS, A. Adcock and G. Shipley, 
Leicester. 

25,3838. PHotocrapHic Firms, J. E. Thornton, Al- 
trin 

25,384. Cans for Pararrin W. Jones and J. 
Roberts, Bristol. 
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25,385. SPINDLE MACHINE SHIELD, W. Hastings, Loch- 
winnoch, Renfrewshire. 

253386. Ovens for Bakers, W. Morgan and R. Bentley, 
Manchester. 

25,387. Hypraviic for Presses, A. Lefebvre, 


ester. 

0). WHEELED Mantier, T. Rouse, London, 

ELxeTricaL MEasuRING INSTRUMENTS, G, K. B, 

C. Heap, London. 

ik, W. Lacey, Bournemouth. 

MororR-DRIVEN Roap R. F. Hall, 
Birmingham. 

25,34. PHorogRapHic CAMERAS, G, C, 
Guilleminault, Franee.) 

395, MevaLtic Unions, W. B. Challen, London, 

25,306. ELeorric Train, A. St. V. Burnaby, Brighton, 
Sussex. 

25,397, Stow ComBustTion Furnaces, F. C, Bormann, 

Glasgow. 

25,398. Srrercnine Last for Boots, &e., V. Flis, 
Gh 

25,800. Steam JET Biowers, T. and J. Vicars, Liver- 


Marks.-+(&. 


MACHINE ATTACHMENT, W. Bridge- 
water, Leicester. 
25,401. SMALL-aRMs, P. Bourguet, Loudon. 


London, 

25,408. Low-waTER ALARM for GENERATORS, S. M. 
Mathews, London, 

25,404. PsorocrapH Tray Rocxer, J. H. Clarke, 
London. 

25,405. Sewine Macuines, C. Welch and C. Welch, jun., 
Manchester. 

25,406. Closet, W. F. Propert, London. 

25,407. Hotpers for ELectric Lamps, J. P. Phibbs, 
Bristol. 

25,408. Cycte Rim Brakes, F. W. Bywater, Birstall, 
near Leeds. 

25,409. KNIFE- CLEANING Boarps, J. R. Mollison, 
London. 

25,410. Sarery Guarps for VeHicLEs, F. Reichert, 
London, 

25,411. Bearinos, A. Bolzani, London. 

N 


andall, London. 

25,413. InsvuLatinc Conpuctors, W. W. 
Colley, London. 

25,414. Brusues, L. W. Briggs, London. 

25,415. Perrorators, G. Draper, K. C. Cox, and J. 
Jeffrey, London. 

25,416. Vatves for Pneumatic Tires, Richter, 
London. 


25,418. ManvractuRe of Bakers’ YEAST, M. 
Hatsch, London. 

25,419. Motor Cars, F. C. L. Larippe, London. 

25,420. ALTERNATING-CURRENT [INDUCTION MoTors, B. 

. Lamme, London. 

25,421. ALTERNATING-CURRENT GENERATORS, B. G. 
Lamme, London. 

25,422. EvecrricaL Circuit Breakers, L. B. Stillwell, 
London. 

25,423. ELecTRICAL RESISTANCES, J. 
Garbe, London. 

25,424. PLovens, F. W. Unterilp, London. 

5 Roberts, Liverpool. 

D. J. Bissell, Liver- 


Dulait and O. 


pool. 

25,427. Removat of ScaLe in Steam Borers, T. 
Riimler, Manchester. 

25,428. Typewriters, W. Beresford, J. R. Crellin and 


. T. Rushton, London. 

25,429. Foop for DoGs and OTHER ANIMALS, J. Marriott, 
London. 

25,430. PuLLey Biocks, W. P. Bullivant, London. 

25,431. Stare MIxtuRE for ORNAMENTAL ARTICLES, 
W. C. Broughton, London. 

25,432. Ain DovcHE Apparatus, A. E. Thiergiirtner, 
London. - 

25,433. STEAM Borvers, F. W. Golby.—(J. Schiitte, Ger- 
wutny.) 

25,434. MancracturE of CELLULOID, O. Imray.—(Th« 
Farbirevke vormala Meister, Lucius, and Briining, Gev- 

25,425. Boor SoLe LEVELLING MacHINEs, O. Robinson, 
London. 

25,436. Peat FuEL Dryers, A. Dobson and W. Irwin, 
London. 

25,437. Sprep Repucinc Gear, C, 
London. 

25,438. SEATS FoR SHops, C. Hunt, London. 

25,489. EvectricaL Contact Apparatus, E. Cadet and 

Chevallier, London. 

5,440. VALVE Gear, J. Stumpf, London. 

VaLve Gears, J. Stumpf, London. 

25,442. Carpinc MACHINES, E. Edwards.—(E. Schiaeider 
and Sehneeweias, Austria.) 

25,443. AUTOMATICALLY-OPERATING a VALVE, G. C. 
Marks.—(4. Stevhouse, and E. A. Whitehead, New 
South Wales.) 

25,444. Brake Gear for Raitway Wacons, F. L. Lane, 
London. 

25,445. CaLoric Expansion EnGines, K. C. Schmid, 

sondon. 

25,446. ELectric Raitway Motors, The British Thom- 
son-Houston Company, Limited.—(£. D. Pricat, 
United States.) 

25,447. Exvectric Brakes, The British Thomson- 
Houston Company, Limited.—+(F. E. Case, United 
States.) 

25,448. Sarety Devices for ELtectric VeHICLEs, The 
British Thomson-Houston Company, Limited.—(F. 
E. Case, United States.) 

25,449. CONTROLLING ELEcTRIC Motors, The British 
Fhomson-Houston Company, Limited.—(4. @. Davis 
and W. B. Potter, United States.) 

25,450. Systems of -ELectric Train Contro., The 
British Thomson-Houston Company, Limited.—(W. 
B. Potter, United States.) 

25,451. E.ecrric Switcues, The British Thomson- 
Houston Company, Limited.—(2. Oxley, United 
States.) 

25,452. CooLinG ELectric Braker SxHoes, The British 
Thomson-Houston Company, Limited.—(4. Ekstiom, 
United States.) 

25,453. ALTERNATING CURRENT Motor Systems, The 
British Thomson-Houston Company, Limited.—(A. 
Davis, United States.) 


Davidson, 


231d December, 18%. 


25,454. Cyc.es, J. Tonks, J. Poxon, and B. W. Spittle, 
Wednesbury. 

25,455. Roors, W. C. Bates, Kingston-on-Thames. 

25,45, Car Coup.ines, A. Ellinson, Kingston-on- 
Thames, 

25,457. the Siiversto Boxes, R. Hewit- 
son and E. J. Smith, Bradford. 

25,458, TREATING SEWAGE WaTERS, W. Watson, Brad- 
ford. 

25,459, SELF-SUSTAINING Device, G. M. 
London. 

25,400. SEAT for Saop Assistants, C. W. Jesty, London 

25,461. PortaBLE Device for the Sprayine of CoLour, 
M. Jones, London. 

25,462. Cranks for VeLocipepes, H. Thompson, 
London. 

25,463. SuPPORTING DEVICE for CycLes, H. Thompson, 
London. 

25,464. ELectric ALARMS, M. Wescher and P. Wollen- 
haupt, Cologne. 

25,465. FLCID-PRESSURE RepvuciInG Devices, T. W. 
Alexander.—{J. S. L. Alesander and A, Schoon- 
United States.) 

25,466. Hex. BurnisHer, G. H. Gardner and R. 

Smith, Northampton. 

25,467. Winpow Frames and Sass, J. Parker, Bir- 
mingham, 

25,468, Boot Sewinc Macuinery, J. T. Rush, London. 


Bremner, 


25,409, Sewing Macuines for Boors, J. T. Rush, 
London. 

25,470. Directorigs, W. P. Thompson.—(The-Nutional 
Mechanical Directory Company, United States.) 

25,471. Separators, W. P. Thompson.—(7. Heil- 
bron, Germann. 

25,472. Linoryek Macnines, W. Thompson.—(/. 2. 

vx, Caited States.) 

Venicies, G, Cheatle, London, 

CoLour A. Hofmann, London. 

System of Jomnrine, C, D'Espine and E. Achard, 

wok, 

Tap-HOLE Brusugs, A, Becker, Liverpool, 

. Brusues, T. Huson, Liverpool. 

25,478. PREPARING Cats’ Skins, ©. Sehrndt, Man- 
chester. 

25,479 Tron Manuracrure, H. Le N. Foster, London, 

25,480. Racks or for Piers, W. Walters, 
London. 

25,481. BULLEr-PROOF SHIELD, K, S. Bourne, Birming- 
ham. 

25,482. MaNnuractuRE of DouBLE PiLe Fasrics, L. 
Streubel, London. 

25,483. R. H. R. Rimifigton-Wilson, London. 

25,484. Propucinc CONDENSED MILK, A. Giirber, 
London. 

485. REFERENCE MARKER for Books, 8. J. Sawyer, 

sondon, 

Exnipiting Moving Piercures, J. 


Mason, 


25,488. Zirners, L. Melcher, London. 


25,489. Tires for Venicies, J. T. Wicks, 
London. 

25,490. Seconpary Bartreries, M. A. P. Monnier, 
London. 


25,491. AccUMULATOR Batrertss, P. Marino, London. 

25,492. ACETYLENE Gas GENERATOR Lamp, W. ©, Nel- 
son, L. 8S. Houghton, and E. Miller, London. 

25,493. CLEANSING MATERIALS, C, D, Abel. 
(The Firm of W. A, Scholten, Holland.) 

25,494. Gurra-PERCHA, Siemens Brothers and Co., 
Limited, and W. Dieselhorst, London. 

25,495. PREVENTING LEAKAGE of Liquips, O. Imray.— 
QU. Theaver, United States.) 

25,49. Fitters, ©. Imray.—(VJ. Theuver, United 

tates.) 

7. FirreRInG Breer, O. Imray.—(VJ. Theses, 

nited States.) 

25,498. FLEXIBLE TRANSMISSION SHAFTING, A. J. Boult. 
—(La Société Anonyme de Transmission, Transport 
Traction, France.) 

25,499. CARBURETTERS for INTERNAL COMBUSTION 
Enciyes, A. J. Boult.—(La Société dex Moteurs et 
Voitures Aigle,” France.) 

25,500. FisHING REEL, B. Howe, Glasgow. 

501. Porato Rippies, W. Preston, London. 

2. DistnrEcRATORS, C. E. Kriess, London. 

3. PREPARING CARBIDE of Catcrum, G. H. Quelch 

1d Thomas Kent, London. 


5. CYCLE HANDLE-BARS., H. Truscott, London. 

25,506. Fert Hat Crown Pouncinc Macutnss, J. H. 
Turner, A. Turner, and A. Turner, Manchester. 

25,507. NecKBAND IRonrNG Macuing, J. S. Yule, 
Manchester. 

25,508. CoupLines, J. Porter, Glasgow. 

25,509. INsuLaTinG Evectric Wires, B. G. Hodyes, 
H. Smith, and W. A. A. Burrows, Derby. 

25,510. Corres, J. Duncan, London. 

25,511. CoLouRING-MATTER, B. Willcox.—(The Badische 

Anilin and Soda Fabrik, Germany.) 

25,512. SLAKING Lrmk, B. Willcox.—(La J. +t A. 

Pavin de Lafarge, France.) 

25,513. Erectric Arc Lamps, A. F. 
Vassia, France.) 

514. TELEGRAPH ReELays, A. Fraser and G. Draper, 

ondon. 

25,515. METAL SHaprnc Macuines, J. H. Weiss and 

L. D. Cogswell, London. 

5,516. CrusHinc Macnines, R. A. Hadfield and A. 

M. Jack, London. 

25,517. PREssuRE RecuLators, M. L. V. 
London. 

25,518. Vatves, M. L. V. E. Vaisse, London. 

2 q Repropucinc Stamps in CErLLULOsE, D. 
Lichtenberg-Madsen, London. 

25,520. Forminc FLANGES on TuBEs, F. W. Barthells, 
London. 

21. Macuines for PuNcHING SHEET Meta, H. H. 

ke.—(Cousins and Aldev, Switzerlaad.) 

Discs in MECHANICAL Musica IMstRru- 

s, F. A. Richter, London. 

PRINTING MACHINES, W. E. Evans.—(H. A. 

Wood, United States.) 

25,524. PRINTING MacuiNnes, W. E. Evans.—(H. 4. W. 
Wood, United States) 

2. . Prixntinc Macuines, W. E. Evans.—(H. 4. W. 

Wood, United States.) 

526. Covertncs for Watts, L. H. Rittman.—(La 


Société Josz et Fila Compagnie, Belgivin.) 


25. 


E. Vaisse, 


25,527. BaLLANCED VALvEs, W. E. Heys.— 
(J. Me Donald, Japan.) 
25,528, HURRICANE LanTeRNs, C, West, Birmingham. 


27th December, 189. 


. Snips’ Bertus, J. A. Holden, Manchester. 

25,530. Fert Hat Pouncinc Macuine, H. H., 
and A. Turner, Manchester. 

25,531. Axies, J. H. Hyland, Ashford, Kent. 

2. CLEANING Knives, J. W. Pearson, Hornsea, 

Yorkshire. 

25,533. Leatuer-cLoru, J. W. Hargreaves, 
Manchester. 

25,534. Drivinc Cycies, G. P. Mills, Lenton, Notting- 
hamshire. 

25,535. Locks for Doors, C. B, Conant, Kingston-on- 
Thames. 

3. System of WritTInG, J. Jones, Dundee. 

. Gairers, W. Tulley, Glastonbury, Somerset- 


for Sasu Winpows, J. R. Sinfield, 

arborough. 

25,540. MakinG Bricks, T. C. Fawcett, Limited, and 
J. D. Fawcett, Halifax. 

25,541. Construction of Closer Pans, &c., J. Jarvis, 

toke-on-Trent. 


25,542. GOVERNING STEAM Encines, W. A. Ashworth, 
Manchester. 


543. Fire Doc Scrouys, G. Smart, Birmingham. 

CHILDREN’S Carts, A. Harris, Birming- 
am. 

5,545. CHILDREN’S Carts, A. Harris, Birming- 


m. 

546. Macuine for Turninc Currs, H. Ferguson, 
and D. MacRae, Glasgow. 

25,547. Two-roLpD Inpex, W. 8. Hepworth, Kidder- 
minster. 

25,548. Percussion Fuses for J. A. Rowe, 
London. 

25,549. PHoTroGRAPHIC SHUTTERS and Cameras, J. E. 
Thornton, Altrincham. 3 

). J. Pulman, London. 

25,551. TELESCOPE Ratcuet, J. Muir and C. Thomson, 
Glasgow. 

Domestic Furniturg, J. Robertson, Glasgow. 

25,. Sounp Distrisutor for PHONOGRAPHS. S. 
How and G. L. Johnson, London. 

5,554, STERILISING MILK, J. Flockhart, Glasgow. 

25,555. SPANNERS, R. Harrington and 8. E. R. Glaze, 
Dudley. 

25,556. Macutnes for Makinc Nets, G. Dunham, 

London. 
57. of DovusLe PILE Faprics, O. 

Hallensleben, Berlin, Germany. 

25,558. Looms, O. Hallensleben, Berlin, Germany. 

25,559. CuRTAIN and Firrincs, H. Kitcher, South- 
hampton. 

25,560. MounTaIN Rattways,” W. Sawyer, London. 

25,561. Tuse Stopper, E. 8. Dixon, South Shields. 

25,562. DETERMINING STRENGTH of SoLuTIONS, S. Icard, 


London, 


25,563. Brakes for Rauway Wacons, D. J. Morgan, 
London, 

14. LuBRIcATING APPARATUS, E. D. Bangs C, A. 
Piper, London. 

25,565. PNeumatic Despatch TuBE Apparatus, The 
Lamson Pneumatic Tube Company, Limited. 
(Lamson Consolidated Stove Service Company, United 
States.) 

25,506. ADJUSTABLE SPRING VALVES, M. F. Gutermuth, 

radon, 

7. AUTOMATICALLY Lamps, J. Gunning, 

London, 

25,08, SPRING Marrress, FLW. 


25,5019, J. Be Mills. Mapes, United 
States.) 

25,570, ConvEYORs for REAPING Macutnes, T. Hanrahan, 

London, 

25,571. MANUFACTURE of FILTERING Mvrertacs, E. Pohl, 
London. 

25,572. Wave and Tipe Morors, C. M. Johnson, 
London. 

25,573. CARDS or SHEE 
London. 

5,574. 8 


for CoLour, P. Stadelmanun, 


ers, C. Jacobi, Liverpool. 
, R. Parker and J. Kirkman, 


25,576. Swrrener, Veritys, Limited, and L, J. Steele, 
Birminghain. 
25,577. Lirenoats, J. G. Lorrain. —(1. Myers, Uaited 


78. Hamer Tuas, C. F. Taylor, London. 

7% Luspricators, A. A. Freemann and ©, Arin- 

rong, London. 

25,580. Sight Freep Lupricarors, A. A. Freeman and 
©, Armstrong, London, 

25,581. and Recepracies, L. E. Bultez, 
London. 

25,582. NEEDLE OPENERS for Kxirrinc Macnings, R. 
Arnold, London. 

25,583. Orrser Printine Device, J. C. Fell. 
Camphdl Printing Preasand Mavesactu ring Company, 
United States.) 

25,584. Prorectinc RiveR EMBANKMENTSs, W. Baudisch, 

Loudon. 

4. Porato Diacer, H. Thies, London. 

THawixc in Barrerizs, F. Giordan, 

ndon. 

Heaters, C. F. H. W. Wippern, London, 

. Bepsrraps, J. W. Pepper, London. 

Turret Larugs, H. H. Lake.—((. M. Conrud- 
sou, United States. 

25,59. Hoistinc Apparatus, H. H. Lake.—(W. A. 4. 
Roper, Germany.) 

25,591. Repeater for WtrRELEss TELEGRAPHY, E, 

uarini, London. 

25,592. Tires, H. J. Haddan.—(/. Kianey, B.A. 
Hill, and R. B. Price, United States.) 

CLEANING Borter Tuses, R. Haddan. 

of Lantaé and Havas, Heagary.) 

25,504. GALVANICALLY INLAYING MetaL, F. 
London. 

STEAM Enaines, J. A. Svenson, London. 

2. . Toy, W. E. Christie. and Sulz 
backer, Germany.) 

25,597. TREATING RUBBER Fasrics, M. A, Kennedy, 
London. 


Eppler, 


28th 


25,598. KircHeN Fire, H. W. Roberts, Newmarket, 
am bs. 
25,599. MANUFACTURING FiLes, 8S. 0. Cowper-Coles, 


25,000. Apparatus for Grass, B. Faux, 
Bristol. 

25,601. ExLectric Wire Conpvurrs, A. W. Prentice, 
Glasgow. 

25,002. Mepicrne for TREATING Sciatica, W. Ross, 
Glasgow. 

25,003. Fixing ANILINE CoLovrs in Carico, W. E. 
Kay and the Thornliebank Company, Limited, Man- 
chester. 


Steam Cookinc Apparatus, W. T. Pearce, 
London. 

25,007. Mixinc ApERtENT Epipie, H. E. D'Albites, 
London, 

25,608. SELF-acTING MULES, J, 
chester. 

25,609. Enaines, J, E. Thornton and C, F. 8, Rothwell, 
Altrincham. 

25,510. Cotourep Yarn, A. Donisthorpe, G, White, 
and G, E. Ellis, Leicester. 

25,611. Cycle Sapp.es, P. M. Staunten, Howth, Co. 
Dublin. 

25,612. Steam Trap, J. Cleland and J. C, 
Belfast. 

25,613. Mounting WHEELS of VenicLes, G. LL, Scott, 

Manchester. 

4. Fencine, J. Murray, Glasgow, 

25,615. CycLe Rim Braker, E. P. Savage, Woolwich, 
Kent. 

25,616. Naming and Riveting Macuinery, J. 
H. Southeott and J. H. T. Briiggemann, London. 
25,617. Cosaques, C. R. Shippam and 8. H. Tigg, 

London. 

25,618. Azo CoLours, T. R. Shillito.—(/. R. Geégy and 
Seitzerland, 

25,619. Apparatus for ADVERTISING, W. 

London. 

5,620. Bacs, W. Youlten, London. 

5,621. ELectric Switcues, A. P, and G. C, Lundberg, 
London. 

25,622, ELectric Firrines, A. P. and G, C. Lundberg, 
London. 

3. MAKING BreEap, J. Fordred, London, 

5,524. Printinc Presses, H. E. Newton.—(R. Hoe, 
United Statea,) 

525. MEANS for Fasten1NG Betts, S. Marsh, East- 

| bourne. 

25,626. Boots, B. Zusman and L. Weber, 
London. 

25,627. TYPEWRITING MacuiNes, W. Clark.—(7The Wag- 
nev Typerrviter Company, United States.) 

25,628, Evectric Fisning Apparatus, I. W. J. Lind- 

London. 

329. WEIGHING and Macuines, A. C. Bos- 
worth, London. 

25,630. MenDING PNeumaTIC Tires, H. Overbaugh, 
London. 

25,631. PULVERISING MINERAL, C. W. and H. H. Kitto, 
London. 

25,632. Fives for Steam GENERATORS, A. Taggart, jun., 
London. 

25,633. ACETYLENE GAs Macuines, H. Griffith, King- 
ston-on-Thames. 

25,634, CorFEE PREPARATION, F. W. Golby.—(T. 
Tschinkd, T. Tachinkel, junior, and O. J. Taehinkel, 
Austria-Hungary.) 

25,635. MANUFACTURE of HELICALLY-GROC VED OBJECTS, 
J. Gieshoidt, London. 

25,636. Mitts, J. Gieshoidt, London. 

25,637. MANUPACTURING KITCHEN UTENSILS, G. Odelin, 
London. 

25,638. MERCERISING CoTron Fasrics, E. Simon, 
London. 

25,639. ConsTRUCTION of WoopEN Boxes, W. P. Thomp- 
son.—(A. Schott, Germany.) 

25,640. Vacuum EvaporatTinG Apparatts, G. N, Vis, 
London. 

25,641, ELECTRO-MECHANICAL AccUMULATORS, H. W. 
Schlomann and A. de Castro, London. 

25,642. Cans for PackinG Topacco, M. E. Marcuse, 
Liverpool. 

25,643. Ciips for ATTACHING Pumps to Cycies, F. D. 
Nawell, Manchester. 

25,644. CoIn-FREED Apparatus, T. Coop, Manchester. 

25,645. FurnirurE Castors, ©. Christophersen, 
London. 

25,646. Top for Cuimneys, W. B. Ramsey, C. Davis, 
and A. Lee, London. 

25,647. BRAKES for Moror VEHICLES, R, Storey, London. 


Moorhouse, Man- 


Stewart, 


Youlten, 


2 
2. 
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SELECTED AMERICAN PATENTSs 


Frou the United States Patent-opiice Opicial Garett 


634,211. Rorary Currer, @. D. Gillette, x y 

Filed June 1896. MY, 

Claim. combination with two rotary cutte 

cach having projecting wings which have their fee 
faces inclined transversely and alternately in oppoeite 
directions in the wings of cach cutter, cach whe 
having cutting teeth arranged side by side in its oun® 
portion, which teeth have plane outwardly-inclined 


[634,211] 


sides and rounded bottom portions connecting the 
bases of adjacent teeth, of an intermediate cutter 
having its outer portion concaved alternately on Oppo 
site sides and provided at the front corner of each 
outer portion with a transversely-inclined frout face 
said front faces being inclined alternately in opposite 
directions, substantially as set forth. 


634,238. Breecu MECHANISM FOR GUNS, 4. 
cock and Murray, Ne weaatle-u pon-Tujyy 
Eagland.— Filed July 2Ath, 1899. phi, 

Cleim,—(1) The combination of a carrier arm, a breech 
block pivoted to it, a pivot about which the carrie, 
arm turns, and means for shifting the position of the 
pivot during the turning. (2) The combination of « 
carrier arm, a breech block pivoted to it, lugs on the 
gun between which the carrier arm works a pin cop. 
necting the carrier arm to the lugs, and means for 
shifting the axis about which the carrier arm tunas, 

(8) The combination of a carrier arm, a breech block 


[634,236) 


pivoted to it, lugs on the gun between which the 
carrier arta works, cam grooves in the lugs, projections 
on the carrier arm working in the cam grooves, and a 
pin connecting the carrier arm to the lugs. (4) The 
combination of a carrier arm, a breech block pivoted 
to it, lugs on the gun between which the carrier ann 
works, cam grooves in the lugs, projections on the 
carrier arm working in the cam grooves, a pin fixed tu 
the lugs, and an excentric block on the pin working in 
holes in the carrier arm. 
634,242. Mixine Device FoR GasOLENE Excines, J, 
W. Lawhert, Anderson, lad. — Filed July (sos. 
Claia.—Wn combination with the intake pipe of a 
gas engine, said intake pipe being provided with a 
depending branch pipe, a gasolene cup or tank sur- 
rounding this branch, a chamber « being formed 
integral with the branch and projecting inte the path 
of the ingoing air and provided with a jet nozzle, this 
chamber ¢ being in communication with the yasole 


cup, and said nozzle being formed in the inner wall of 


[634,242] 


the chamber ¢ centrally of the §ntake branch, and hav- 

ing a passage j extending from the lower purt of 

chamber ¢, below the gasolene level, up through the 
upper wall of said chamber ¢, a horizontal stem valv 

‘ extending in through the walls of the chamber: and 

branch pipe and gasolene cup and controlling the jet 

massage j, a cylindrical casing o surrounding this stem 
throughout its length, means for maintaining the level 
of the gasolene in the gasolene cup and chamber +, and 

a device in the intake pipe and above the jet nozzle for 

breaking up the jet. 

634,261. Swive. Pivot anp 17s BEARING FOR GUN 
Mounts, J. J. Clarke, Washington, D. C.— Filed 
April 28th, 1899. 

Claim.—(1) The combination with a base and a racer 
or body to swivel thereon, of a spherical pivot affixed 
to said body, a cup in which is a spherical seat conform- 
itig to said spherical pivot and containing anti-friction 
balls for the support of said pivot and swivelling body, 
and an adjusting screw screwing directly into the hase 


[634,261] 


and having the said cup seated in its head, substan- 
tially as herein described. (2) The combination with 
a ‘base and a racer or body to swivel thereon, of a 
spherical pivot affixed to said body, a cup in which a 
a spherical seat conforming to said spherical pivot anc 
containing anti-friction balls for the support of _ 
pivot and swivelling body, an adjusting screw on — 
said cup is supported in the base, and a cap ring applie¢ 
to the head of said screw to protect the cup and halls, 
substantially as herein described, 


| | 
London. | 
25,888. Drying Textink Yarns, J. Schmidlin and | 
Dawson, Schmidlin, and Coe., Limited, Manchester. | | 
25,389. Pyecmatic Last fer Boots, 8. Mendel, Man- | 
| | 
| | 
4, Yj: \ _ Gs, 
‘ | | ff 
\ 
y | 
26,575, Sizing MACHINES 
001. | | Manchester 
| 
| | 
| London. 
25,402. WHEELS for Barrows and Trucks, A. Barton, | 25,487. Liguip Sprayer, H. H, Dikema, London. 
| 
| | 
| 
Yj YY 
Yj lou YY Y/Y”. 
| | YY 
| Ly YY 
| 25,504. BepstEap Jornts, J. Campbell, Glasgow. 
| | 
| | | A 
| 
O 
| 
| | | 
London. 
| | | 
| | 
| | | 
| | | 
| 
25,004. E. Ingraham, London. | 
25,005. Revoivers, G. R, Cawley.—(4. /. BR. Glaarurd, | 
| 
| 
| | 
| | 
TR 
| 
| 
| | 
k AY 
| = ig 
| | | = 
| | | Wie gasoline 
| | — 
: y 
| | 
| 
shire. | 
25,538. Sicuts for Riries, H. V. C. Keeson, London. | 
| 
| 
| | 
| 
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OLL ENGINES AND MOTOR CARS. 
By ANTHONY G. NEw. 
(Concluded from page 2) 

Iv continuation of the discussion on the modern motor 
ear on Which I was engag: odin in my last article, I come to 
the fourth point. 

(4) Evisting vehicles are all fitted with two or more 
different ratio change gears, but none of them now on the 
market possess a gradually variable speed gear. Various 
forms of mechanism are used, chief amongst which may 
be mentioned :—(a) Fast and loose belt-driven pulleys ; 
(b) belt-driven pulleys with jockey-pulley tightening 
wear, (c) toothed wheels thrown in and out of gear, 
cither directly or by means of separate clutches; (d) 
chain-driven wheels with separate clutches ; (e) epicyclic 
trains, with one of their concentrically-revolving elements 
held and released. 

All these methods provide gears forming steps from 
one speed to another, and are obviously bad, both because 
only a few precise speeds can be obtained at will, as 
required by the driver, and because the objectionable re- 
actions, already detailed, between car and engine are 
much increased, and also take place at every change of 
vearing. In addition to these general disadvantages, 
none of the devices mentioned above are mechanically 
good oF sufficiently durable for the work (a) because 
of the unequal stretching of belts; (+) because of the 
wear and friction of the idle belts ; (c) and (d) because of 
the enormous strain on and wearing of the teeth, unless 
used by very skilful drivers; (e) because of the excessive 
speeds, and consequent wear, at which many of the 
intermediate wheels —though idle—are compelled to 
revolve. 

Both constant speed and variable speed engines are in 
use; the latter are regulated as to speed by the driver— 
adjusting the time of ignition—and are seldom fitted with 
a governor to maintain any desired speed. It has been 
shown that a variable speed engine has many advantages 
over a Constant speed one, but obviously most of those 
yow in use require considerably more skill and attention, 

ad therefore are not being employed to their best 
advantage. 

The most noticeable facts with regard to all existing oil- 
driven motor cars are :—(a) That either the car must 
proceed at one of a comparatively few definite speeds or 
else, if the car can—by virtue of a variable speed engine 
—travel at intermediate speeds, the driver has no definite 
means of knowing—by the position of his controlling 
levers—at what speed he is actually travelling; (5) that 
in order to drive the car to its best advantage the driver 
inust constantly be aware of the amount of load on his 
engine—this he now can only do approximately by 
listening to the exhaust, which ought to be inaudible, 
o* by immediately noticing any slight and unintentional 
differences of car speed—and must also be ready to change 
his gear accordingly. 

Not only is the transmission gear unsatisfactory and 
far from perfect, but the engines themselves are insuftici- 
ently trustworthy and automatic. The small size engines 
as used on the De Dion tricycles, are of the same type as 
those employed on the larger vehicles referred to above. 
The imperfections are the same in both, although some- 
what accentuated in the smaller ones, owing partly to 
the usual absence of more than one speed gear. Those 
acquainted with the De Dion tricycle, or similar machines 
fitted with the same motor, are aware of the utter use- 
lessness of the machine in the hands of the complete 
novice, however well conversant he may be with its 
theory or well used to stationary oil engine practice. 
The regulation of the carburetted air, of the auxiliary air, 
and of the ignition point, can only be acquired by careful 
trial and lengthy experience, and even after this the 
majority of riders cannot continue to secure the best 

results which the machine is capable of giving. It is true 
that after a certain amount of experience a rider can 
keep the machine travelling and can maintain a good 
average speed, but it is noticeable that more difficulty is 
often found in ascending a slight hill than in climbing a 
much steeper one very soon afterwards. The imper- 
fections of these machines render them very suitable 
for racing purposes, because the element of skill enters 
largely into the result, but for practical and commercial 
uses they hate no such redeeming feature. 

l’or the reason given it is evident that no thoroughly 
suitable application of oil engines to motor cars has, as 
yet, been made, and that there is vast room for improve- 
ment. The large measure of success which is, and has 
heen, secured by existing vehicles only shows the enor- 
mous advantages of, and demand for, self-propelled 
vehicles for all general traffic, besides reflecting great 
credit on the intelligence and perseverance of those driving 
them. 

(5) Requirements and possibilities.—I am aware that 
many of those interested in motor cars generally regard 
the existing oil engine-driven machines as being, in general 
respects, all that they desire and as being practically perfect ; 
these doubtless would regard the above remarks as being 
unpractical and merely idealistic. On the other hand, 
there are many who are equally qualified to judge, who 
were amongst those to receive this type of vehicle with 
open arms, who hoped to find it come practically up to 
their expectations and who are disappointed at finding it 
wanting in important respects. 

_ With a view to showing the former that considerable 
Nuprovement is practicable, and of showing the latter 
that there is no need to condemn the whole system 
because existing machines are imperfect, it is now inten- 


- ded to indicate the chief lines required for a thoroughly 


tatisfactory motor car, and to review the possibilities of 
practically realising them. 

Such an indication is obviously useless unless carried 
out within the limits which may reasonably be supposed 
to exist owing to the inherent characteristics of the type 
of engine under consideration and to the present condition 
of traffic. We shall therefore adhere generally to the 
assumed data previously mentioned. 


Since there are two, and only two, matters which the 
driver has essentially to decide—(a) in what direction 
(if any) the vehicle shall proceed; (b) at what speed (if 
any) it shall travel—it follows that the whole mechanism 
can conceivably be automatic, provided that he steers the 
vehicle and adjusts a controlling device when any altera- 
tion of speed, or reversal of motion, is desired. Such 
an arrangement is obviously, therefore, the nearest 
approach to perfection conceivable. 

It has already been shown that a gradually variable 
speed gear is necessary, and that such a gear should be 
capable of a variation of range from maximum to zero if 
possible. This being such an important matter, it is as 
well to inquire into the likelihood of being able to obtain 
such a device. We find on investigation that many forms 
of variable gear have been ‘avented and tried, but that 
the majority of them are of such recent date as to be still 
in the experimental stages. Some of these, however, 
would undoubtedly answer their purpose, apart from con- 
siderations of prime cost and depreciation. 

Variable speed gears may be divided into three types, 
which, for the sake of distinction, we will call ** Ordinary,” 
“ Full range,” and Universal.” The Ordinary has a 
range from a minimum to a maximum, the * Full range ” 
from zero to a maximum, and the “‘ Universal” from a 
maximum “ astern ”’ to a maxim. * «head.” 

When using the ‘Ordinary ” type, a separate reversing 
gear for the car is necessary, and this generally involves 
some complication; with the ‘ Full-range” type the 
extra reversing gear is comparatively simple, although it 
involves a separate action; the ‘ Universal” type is 
naturally a reversing gear in itself. 

As an example of the “Ordinary” type, patent 
No. 6996, of 1898, may be mentioned. This variable 
speed gear consists of two expanding pulleys, one upon 
the driving and one upon the driven shaft, a belt being 
used to transmit the power from the one to the other. 
Expanding pulleys have been previously designed and 
tried, but the chief difficulties arose owing to the necessity 
of maintaining a correct relative size of the two pulleys 
under all conditions. In the invention referred to both 
pulleys are fitted with mechanical gearing in such a 
manner that, when revolving, a controlling lever can 
retard either one or other of two members of the gearing ; 
the retarding of the one member causes regular expansion 
of the pulley, and the retarding of the other causes con- 
traction to take place. One pulley only is controlled by 
hand, and this one is fitted with a feed screw, which 
causes definite positions of its controlling lever to pro- 
duce a definite size of pulley; the other pulley has its 
bearings mounted in guides, in which they are capable of 
sliding within narrow limits in a direction parallel with 
the drive, and are acted upon by springs, tending to 
tighten the belt; these bearings are so connected to the 
controlling lever of this pulley that if the pull due to the 
tightness of the belt exceeds the pull of the springs, thus 
causing the bearings to move in their guides, then the 
pulley is caused to contract, and if the pull of the belt 
becomes Jess than the pull of the springs, thus causing 
the bearings to move in the other direction, then expan- 
sion of the pulley results. The automatically-controlled 
pulley is provided with a more rapidly acting mechanical 
gearing than the hand-controlled one is provided with, 
and thus the tightness of the belt is always automatically 
maintained, and any stretching of the belt is taken up. 
The practical and convenient range of this gear is from 
2 to 1 “up” to 2 to 1 * down.” and hence is 4 to 1. 

An example of the * Full-range * type is found in Mr. 
Althain’s patent, No. 4354, of 1898. This consists of a 
crank, whose throw can be varied, driven by the engine. 
and carrying three connecting-rods, which cause arms to 
rock about their centres through a greater or less path ; 
these rocking arms impart a reciprocating motion to the 
external elements of three ‘‘ one-way clutches” or “ click 
gears.’ If the internal elements of the three ‘‘ one-way 
clutches” are held then the centres upon which the rock- 
ing arms are mounted, and which are themselves carried 
upon a concentrically-arranged drum, are caused to 
revolve; if, on the other hand, these centres are held, 
then the internal elements of the ‘one-way clutches ” 
are caused to revolve in a reverse direction. 

In either case the revolving portion assumes a speed 
proportionate to the throw of the engine-driven crank, 
and ceases to revolve when the crank is caused to become 
concentric with its shaft. 

One form of * Universal * gear is that of Mr. Hall— 
No. 7479 of 1896, and 14,826 of 1897. A variable throw 
erank forms the essential feature of this invention also, 
but the particular system employed causes any excentric 
position of the crank on one side of its concentric 
position to produce a reverse motion of the driven 
portion. Without going into full details, it may be 
generally stated that this gear consists of a hydraulic 
pump, constantly driven by the engine, and a hydraulic 
engine, capable of driving the vehicle; the latter has a 
large relative capacity, and is provided with a variable 
throw crank. In the design actually described in the 
patent the pump cylinders are constructed in one part 
with the (hydraulic) engine cylinders, and these revolve 
and form the driving portion of the gear. 

It is evident from the above examples that there is no 
mechanical impossibility of obtaining a satisfactory varia- 
ble gear of either type. Probably the reason why such 
devices are comparatively unknown at present is that no 
sufficient demand for their use has existed until recently. 
Experience in most other industries shows that an urgent 
requirement such as this very soon produces the supply, 
provided that the urgency is recognised. 

‘Before leaving the subject of variable speed gearing 
mechanisms, it would be as well to point out the desir- 
ability of designing them in such a manner that definite 
positions of their hand-controlling levers should always 
correspond with definite gear ratios. Some of those 
already made conform in this respect, but the majority do 
not appear to do so, and therefore only enable the driver 
to increase or decrease his gear ratio in a general and in- 
definite manner. , It is also desirable that the actual 


variation of gear ratio should be effected within’ a 
certain minimum time, irrespective of any greater rapidity 
of movement of the controlling levers, thus automatically 
avoiding any sudden alterations of speed. 

Coming now to the question of automatic con- 
trols, which is the other important requirement, we 
find that with a constant-speed engine and a ‘‘Full-range™ 
variable gear, there are two conditions under which 
attention is now required from the driver, unnecessarily. 
Assuming that he wishes to travel at, say, 12 miles an 
hour, and has consequently adjusted his gear ratio to 
give this car speed (a) the ascent of an incline requiring 
more power than is available renders it essential, as 
previously stated, that he should reduce the gear ratio, 
and (b) the descent of a steep hill renders the application 
of brakes necessary so soon as the engine governor has 
reduced the output of the engine to nil. 

We therefore find that a reduction of gear ratio is 
necessary as soon as the governor has given the engine 
its fullest output, and that an application of the brakes 
is necessary so soon as the governor has reduced the out- 
put to nil. By extending the range of the governor's 
action in both directions there is no reason why it should 
not automatically perform both these functions ; only the 
actual normal car speed would then be controlled by the 
driver, while any temporary reductions of gear ratio would 
be correctly made when necessary without his assistance. 

The application of a similar device to a variable-speed 
engine—and “ Full-range’’ variable gear—is necessarily 
somewhat more complex ; it has, however, many import- 
ant advantages, including all those already pointed out as 
attending the use of such an engine. The automatic 
device in this case has to control (a) the engine speed, 
(b) the gear ratio, and (c) the automatic brakes. 

Consideration shows that these three controls are very 
closely associated with each other, since the engine speed 
is naturally reduced if the gear ratio is increased or if the 
brakes are applied, and since varying the engine speed or 
the gear ratio varies the car speed. 

The functions which have to be automatically performed 
are :—-(a) On no-load the engine has to be controlled to 
run at its minimum speed; (b) the engine speed must 
always be the minimum speed at which the engine can 
furnish sufficient energy for the work required; (¢) when 
the car is driving the engine a brake must be applied, 
either to the engine shaft or direct to the car; (d) when 
the engine tends to become overloaded the gear ratio 
must be reduced ; (e) when the gear ratio is thus reduced 
the engine speed must be, when possible, correspondingly 
increased. 

It will be noticed that a very large range of gear ratio 
is necessary in order to be able to adhere to this system 
for all requirements ; thus, assuming that in the constant 
speed engine case above considered, a certain gear ratio 
was required to give a 12-mile an hour car speed, and 
that the engine speed was 600 revolutions per minute ; then 
in this variable speed engine case four times this gear 
ratio is required when the engine runs at 150 revolutions 
per minute, to obtain the same car speed. Four times 
the maximum gear ratio is therefore required if the mini- 
mum engine speed is one-fourth the normal—or constant 
engine—speed. This, however, is immaterial with such a 
speed gear as we have under consideration, as has 
already been pointed out, because it only necessitates 
higher relative car speed. 

Since the engine speed must be governed, and siuuce its 
normal speed at any time is also controlled automatically, 
a power—or relay—governor is advisable; this governor 
should cause a continuous motion of a controlling part of 
the mechanism, in one direction or the other, so long as 
the engine speed exceeds or is less than its normal speed ; 
the normal speed should then be regulated by such con- 
trolling part, so that loss of speed produces higher 
normal speed, and vice versdé. Such a device will auto- 
matically vary the normal speed of the engine, propor- 
tionally, according to the load. In order, however, to 
enable the governor to maintain this normal speed, the 
controlling part of the mechanism should also regulate the 
load. If now the controlling part, in its continuous motion 
due to excessive engine speed, also causes an increase 
of gear ratio of the transmission gear while it decreases 
the normal engine speed, and subsequently causes a 
brake to be applied to the engine shaft, and vice versd, the 
normal engine speed will be automatically maintained. 
It must be pointed out that the normal engine speed 
should decrease proportionately as the gear ratio is in- 
creased, in order to avoid unintentional variations of car 
speed. 

A device of this kind would automatically effect all the 
functions which have to be performed, the driver only 
determining the car speed, by altering the relative con- 
nection between normal engine speed and gear ratio, and 
steering the car. 

The brake on the engine shaft can serve the double 
purpose of absorbing any surplus engine power, at its 
minimum speed, and of controlling the car speed when 
the car is driving the engine. At no other time does it 
come into operation or is any energy purposely wasted. 
It is obvious that no engine energy need be wastefully 
absozbed if any usual oil engine governor controls are 
added to those above mentioned ; assuming that any such 
were preferred, in spite of their present drawbacks ; a hit- 
and-miss governor, for instance, might be brought into 
operation before applying the engine brake. 

It is now intended to consider the working conditions of 
a car thus equipped. When the engine is first started its 
normal speed is, say, 150 revolutions per minute, its 
governor maintaining this speed by regulating the auto- 
matic brake on its shaft, or fly-wheel. To start the car, 
the car-speed regulator is placed at the position corre- 
sponding with the desired speed; this action causes the 
gear ratio of the transmission gear to increase from zero 
—towards that ratio at which the desired car speed would 
be obtained with an engine speed of 150. If the power of 
the engine is insufficient at this speed, the governor, being 
reduced in speed by the load, after having removed the 
brake from the engine, allows the gear ratio to increase 
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only to such a ratio as the engine can manage, the nor- 
mal engine speed being at the sanie time proportionately 
increased. The required car speed is thus obtained pro- 
vided that it is within the power of the engine. This 
speed will then be maintained irrespective of varying 
ttradient or road condition, within the limits mentioned, 
whether with one-sixth of the gear ratio and six times 
the engine speed, or with any other corresponding and 
proportionate variations of these two factors. 

If the gradient exceeds that at which the engine, at 
maximum speed, can propel the car at the desired speed, 
then the gear ratio alone is further decreased, and the 
ear speed is reduced automatically until the load de- 
creases, when the required car speed is then again 
obtained. 

In order to vary the speed of the car it is only neces- 
sary to place its speed regulator at the position corre- 


sponding with the desired speed; this action causes the | 
relative connection between the normal engine speed and | 


the gear ratio to be changed—i.e., the gear ratio is varied 
without varying the normal engine speed. 


To stop the vehicle the same action takes place, and | 


the engine, after having its normal speed reduced to the 
minimum, is controlled by its brake. When travelling 
down a steep decline precisely the same action is brought 
about, but automatically, as when stopping; the engine 


brake then also absorbs any surplus energy of the car | 


due to gravity. 

Such an automatic interaction of parts necessarily 
involves careful design and somewhat gradual perfection, 
but there is nothing which essentially leads to great com- 
plication, or which is impracticable commercially. For 
all ordinary purposes the single-speed regulating lever is 


all that the driver need use, but obviously an emergency | 
brake of great power, working in conjunction with a) 


clutch between the transmission gear and the driving 
wheels of the car, is advisable; this should not only be 


used in cases of emergency, but should invariably be | 


used and locked *‘on”’ if and whenever the driver leaves 
the car, because with a Tull-range” or Universal” 
speed gear an extremely slow and almost imperceptible 
car speed is possible. 

The foregoing consideration of requirements and possi- 
bilities will serve to show how crude the existing oil 
motor cars are. It will also be seen that the probabilities 
of their being vastly improved are not small, and that the 
result of such radical improvements would be consider- 
ably to simplify their construction and reduce the number 
of their vital parts. 


controlled engines, and that automatic interaction devices 
are necessarily complicated and costly, besides being 
liable to get out of order. Investigation, however, does 
not support such objections ; nothing could well be more 
complicated, take up more space, or be more liable to get 
out of order than the numerous connecting levers, cranks, 
and rods, &e., with their various interlocking devices, 
which are at present in use for enabling the driver to 
operate the various parts ; in steam engine practice auto- 
matic regulation of the link valve motion and throttle 
valve is usual and the combination of an oil engine with 
a‘ Universal” speed gear is virtually equivalent to a 
steam engine with link motion. The labour-saving ten- 
dencies of the present day have caused automatic actions 
to be applied to nearly all ordinary machinery, and ex- 


perience clearly shows the justification of such a step, | 


besides proving that economy in prime cost and greater 
reliability in working result; if, therefore, this is the case 


with machine tools, where skilled labour is readily avail- | 


able, surely it is even more so with motor cars, where 
skilled labour is frequently totally unavailable. The prime 


cost of existing motor cars and the expense of any con- | 
siderable variation of type is largely increased by the | 


want of compactness of the propelling and retarding 
mechanisms, and consequently the improvements advo- 
cated would reduce the cost of construction in this im- 
portant respect. The transmission devices, for changing 
the speed-gear ratio of engine and car, now in use require 
to be made extra strong, and are liable to get out of order, 
chiefiy because of the sudden strains which are set up in 
them at the moment of starting, and of varying the gear 
ratio, and also because of the friction losses due to their 
idle portions. Neither these strains nor losses exist when 
a gradual speed-changing device is used, and hence, from 
this point of view, transmission gearing of this kind is 
iuuch less liable to give trouble. 

Before concluding these articles mention should be 
made of other suggested means of applying oil engines to 
motor cars. The combination of an electrical or of a com- 
pressed-air system not only enables energy to be stored 
when desired and utilised when required, but readily pro- 
vides the equivalent of a ‘* Universal” transmission gear. 
Were it impossible to obtain a suitable mechanical speed 
gear, one of these systems—in combination with an oil 
engine—imight be found practicable. The complication 
involved, however, is apparently sufficient to render either 
system commercially valueless for its other advantages 
alone, considerable as they are. 
of these other advantages :—The engine may be smaller 
and may continually work with a constant load and at a 
constant speed. The combined plant is self-starting, and 
capable of reversal of imparted motion. 
temporarily be propelled by either the engine or by the 
stored energy, in the event of the failure of either. The 
presence of stored energy in either form is very convenient 
for actuating any automatic controls. The working effi- 
ciency should be higher. With the compressed-air system 
the waste heat from the engine can effectively be utilised 


and its exhaust gases can be both silenced and deodorised. | 


It is impossible to predict whether the use of any such 
systems, to even a limited extent, will ultimately be found 
advisable ; it is conceivable that, in a limited and simple 
form, considerable advantages would result without in- 


volving proportionate drawbacks ; it is certain, however, | 
that, for the present, engineers have an ample field for | 


improving oil ongines and motor cars apart from such 
efined considerations, 


It may be objected that ** Universal ”’ | 
or Full-range transmission gearing, that automatically- | 


The following are some | 


The car can | 


THE STRENGTH OF SPARS AND RIGGING OF 
SAILING VESSELS. 
No. II. 
Masts anp Stays. 

Tux forces being known, the next question is to deter- 
mine the distribution of the stresses caused by them. 
| We have already made assumptions with regard to the 
| distribution of the forces, which are not quite correct. 
| We considered half of the wind forces to be transmitted 
| to the yard above and half to the yard below, and 
;assumed that the weights of the various parts of the 
| structure and their reactions, due to rolling, might be 
taken as concentrated at the points 
of support. The error in these as- 
sumptions is, however, small. We 
may, therefore, consider the mast 
from the heel to the truck as a 
girder, supported by the rigging at 
certain intervals, and loaded with 
the forces already enumerated. The 


Fig! 


js problem to be solved is, therefore, 

ye iy this: to find the reactions at the 

/ points of support of a continuous 
Vi girder of varying dimensions partly 
G fixed at one place—where the mast 
f is wedged—loaded partly uniformly 


and partly with concentrated forces, 
and held, not by rigid supports, but 
by stays of various degrees of vield- 
|ing. This problem is incapable of any direct and exact 
| solution. 

We may, however, imagine the stays to be so arranged | 
that their support is at any place exactly equal to the forces 
on the part of the 
structure to which Fig 2. 
|the stays are at- , 
|tached. In other 
| words, that each 
stay does its own 
work and no more. 
Under these condi- 
tions the distribu- 
tion of the stresses 
would be simple. 
It would be merely 
a question of dis- 
tributing the indi- 
vidual forces over 
their respective 
supports. But in 
practice it is not 
possible to dispose 
entirely of the sup- 
ports in that way, 
more in particular 
as the forces at the 
various points are 
not constant, but 
are varying with 
the setting or taking 
down of sails, and 
the hoisting or 
| lowering of yards. 
The forces will at 
some points be in 
excess of, and at 
others less than the 
supports. The 
weaker stays will, 
therefore, vield un- 
til they obtain as- 
sistance from those 
| where the supports 

are in excess of 
applied forces. 
Such distribution 
of the forces can 
only take place 
through the bend- 
ing of the masts, 
| and it is, therefore, 
desirable, that it 
should be reduced 
jto a minimum. 
We ought, therefore, to aim at a distribution of support | 
| which will give to each place a share in proportion to the 
| local forces, and we may adopt this disposition as our 
| basis of comparison. | 
The distribution of the support between the masts and 
| the stays will depend on their relative resistance to | 
| vieldipg. The support which stays can give depends on 
| their resistance to extension, and on their ultimate 
strength. As regards the ultimate strength of hemp, iron, | 
or steel wire ropes, we have a large and sufficient amount of 


rig 8. 


w 
|information. Very few trustworthy experiments have, on 
the other hand, been made to determine the resistance to 
extension for the various kinds of rope. If we call this 
resistance K, the length of the rope /, the clongation in 
this length for a pull P ¢, and the sectional area of the 
' material of the rope A, we have 
ETA) (3) 


= 


as the cube of the actual length of the stay. 


! to hounds. 


(e/1) Ae 
E may be called the modulus of elasticity of the rope, 


though it does not, of course, depend only on the cha. 
racter of the material of the rope, but also and probably 
to a larger extent on the construction of the rope. Fyoy, 
experiments which have been made, it would appear that 
a mean value of E for steel and iron wire ropes is about 
6700 tons per square inch of material. This will give p 
as follows, if we measure P in tons, / in feet, € in inches, 
and assume <A the sectional area of the wires in square 
inches, equal to half the sectional area of the rope, which 
assumption is usually nearly true :— 


Where ¢ is the cireunference of the rope in inches. Pro, 


this formula the tension can be de- Fig 4 
termined on any stay when the elon- “or 
gation is known, and vice versd. \ 


Let G F, Figs. 1, 4, and 7, re- 
present a mast, and KF a stay to /| 
same. K G or L, Ig is the trans- 

verse spread of the stay, and K, Gy, | 
or K, L, the set back. Let the | 
length of the mast be m, the spread n 

of the stay s, the amount of set back / 

r, and the length of the stay 7. Then / 

we have + s?+ m*. Let the 
mast be deflected a small distance I" 
in a transverse plane. As the 
mast cannot be appreciably short- 
ened in this process, it follows that 
the stay must stretch a distance ¢, and it will be seen that— 


or a bs 
; 


Trom equation IV. we have 


P= 225 xc? — 8 


The tension on the stay will therefore vary as the 
detlection and the spread, and inversely as the square of 3 
the length of the stay. E 

The transverse component of this tension perpendicular 
to the mast is clearly 


and the vertical component a 
It is the horizontal component which is a measure cf 


the support of the stay, and it will be seen that for a 


| given deflection in any direction it will vary as the squire 


of the spread of the stay in this direction, and inversely 
Tor the 


| same spread, as for the same length of stay, its support 


will be very much reduced the higher it is attached to the 
mast. The direction of maximum support will clearly be 
in the plane of the mast and the stay. Call the angle in 
this plane between the mast and the stay 7. then 


H = tan? Cos® n, 


wt 
or, H = 22:5 . « (2) 
This expression will be a maxinuun when 7 = 60 deg.. 
or when the length of the stay is equal 
to twice the height of the mast from deck Fig. 


The support which a stay can 
give will, therefore, increase with the 
spread up to a certain limit, viz., when 
itis equal to /3 m. Tor spreads greater 
than this the supports will become less 
efficient. 

In the case of the vessel chosen as 
an example, there were six lower shrouds 
of 4jin. steel wire ropes of 20°5ft. spread, 
and of 54°5ft., 53°5ft., 53ft., 52°5ft., 
52°2ft., and 52ft. lengths respectively. 
A transverse deflection of lin. would 
cause a total pull of 9°1 tons perpen- 
dicular to the mast, and the shroud having 
the greatest strain brought on it, which, ¢ 
of course, would be the shortest, would 
have a tension of 4°1 tons. We may in 
the same way determine the tensions 
‘caused by the deflection of lin. in the 
case of the other stays to the mast. 
sions we may determine the horizonta 


From the ten- 
1 and vertical 
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compone 
ace in the stays may be able to bear the whole of the 
pss forces us already calculated. The results for the 
points are given in the table below. 
Take Figs. 2, 5, and 8, to illustrate the case. It is 
clear that the curve to which the mast is bent must be 


L2 


fair though not necessarily having a gradual curvature al! 
in the same direction. If, however, we set off at their 
proper heights on the mast the deflections as calculated, 
we shall find, as shown by Tig. 8, on an exaggerated 


scale, that the curve drawn through their ends will be | 
impossible as a curve of deflection for the mast. The | 


point A on the cap of the royal mast could not, in the 
case Where all sails are set, be deflected to the extent 


shown relatively to the topgallant mast without breaking. | 


What will take place is that that part of the applied force 
at A, which cannot be supported by the royal back stay, 


will be transmitted through the royal mast to the top- | 


gallant mast, thereby reducing the detlection at A and 
increasing it at B, and consequently reducing the relative 
deflection between A and B. In the same way the forces 
at the topmast cap may dis- 
tribute themselves partly to 
the topgallant back stay, and 
jartly to the topmast back 
stays. thus relieving the 
stresses on the topmast cap 
stay; though in this particu- 
Jar case the relative detlec- 
tions of these points are no 
greater than the masts might 
be able to bear. Where the 
applied forces would tend un- 
duly to strain any one of the 
stays, there will always be 
a tendency to distribute the 
work to neighbouring stays 
less severely taxed. To this 
mutual assistance there is, of 
course, & limit, and it ought 
not to be depended on more 
than is absolutely necessary. 
The whole of this more 
even distribution of — the 
stresses depends on the stiff- 
ness of the mast. The more 
flexible the mast, the more 
nearly will each stay have 
to carry its own load. It is, 
however, as already said, 
desirable to reduce this work 
of the mast to a minimum. 
The deflections necessary at 
each point, in order that 
the tension on the stays may 
take the whole of the forces 
at that particular place, when 
only the lower topsails are 
set, are also given in Fig. 8 
as AA, B By, &e. It will be 
seen that here, too, uneven- 
nesses are apparent which 
could not be found in the 
actual case to the same ex- 
tent. In this case the deflec- 
tions are, on the whole, rela- 
tively greater at the lower 
places, so that if the stays 
had been arranged in the first 
case so as to take exactly 
their local loads and no more, 
then the lower stays would in 
the second case be relatively CG] 
too weak. It will be noticed “77771777777 
that in both cases the deflec- 
tions at the lower and top- 
mast capare relatively greater 
than elsewhere. This is due 
to only single cap back-stays 
being fitted, and there can 
be no doubt that it would be 
better to have a more uni- 
fonmly distributed support. 
The position of the hounds and caps having been fixed 
upon, the relative sizes of the stays ought to be so 
arranged that the deflections in Vig. 8 form a fair eurve 
through points representing the means of the deflections 
calculated for all sails set, and for only the lower topsails 
set. In that case the uneven distribution of the stresses 
will be due only to the necessary changes in the applied 
forces. We might assume such a fair curve of deflections, 
so calculated that the moment of the corresponding hori- 
zontal components of the tensions on the stays would be 
equal to the moment of all the horizontally applied forces, 
and then base the calculations for the strength of the 
mast on this assumption. 
; The sum of the vertical forces will, however, be very 
little altered by this, and for the sake of calculating the 
strength of a mast against compressions in its own, 


' 


ix 


tons, and the weight of the structure multiplied by cosine 


30 deg. as 26°3 tons, and assuming the lower mast to | 


bend as a pillar fixed at the deck and supported at the 
hounds, we have the stress on the material— 
Q= P + PP (10) 
| Where P is the load, in this case 136 tons. * 
| 1 is the length, in this case 47ft. 
A is the sectional area, in this case 49 square inches. 
I is the moment of inertia, in this case 5050in. 
Thence 
186, 136 x 
v= 49 125 x 5050 
square inch. 

As the mast is wedged at the deck, it follows that there 
will be some stress at this place due to the transverse 
forces bending the mast. Assuming these forces con- 
| centrated at the hounds of the lower mast, and to be just 

| equal to that part of the forces above which is trans- 
| mitted to the lower mast, we can calculate the stress due 
| to a deflection A from the formula: 

BAEYy (11) 


= 2°78 + *48 = 8°26 tons per 


Where A is the deflection, in this case *1ft. 
I. is the modulus of elasticity, 18,000 tons. 
y the half diameter of the mast, 1°25ft. 
l the length of the mast, 47ft. 
| Hence. 
| 3 °1 18,000 x 1°25 
= - 
472 
The total stress on the mast is, therefore, 3°26 + 2°21 = 
5°47 tons per square inch, if it is wedged at the upper 
deck. This is about 18 per cent. of the breaking strength 
of the material. 


= 2°21 tons per sq. inch. 


Tension in tons on 
stays for lin. deflection 


Forces and tensions with ail | Forces and tensions w 


nts, and we can then estimate the deflection direction, we may assume the load to be equal to that | 49 square inches, the amount of inertia 5050! inches, and 
h would be necessary at each point in order that the | estimated in the table above. Taking the load as 109-7 the moment of resistance 336*inches. The stress was found 


to be 
136 , 136 x 47° 38x ‘1 x 18,000 x 1°25 
49 125 x 5050 47* 
= 2°78 + °48 + 2°21 = 5°47 tons per square inch. 
Suppose the diameter to be increased to 40in., the 
thickness reduced to 8/20in., and the angles omitted 
| The sectional area will then be 49°6 square inches, the 
moment of inertia 9150, and the moment of resistance 
460. At the same deflection as above, the stress will be 
| 136 136 x 47? 3X 13,000 x 1°67 
125 x 9150 473 
= 2°75 + °26 + 2-94 = 5°95 tons per square inch. 
In the first case the force at the hounds which was taken 
by the shrouds was 10°9 tons; and say that the force 
transmitted from the cap through the mast head to the 
hounds is just equal to the force required to deflect the 
mast itself to the extent of 1°2in., then this part of the 
total force will be 
| pn BIE A _ 8 x 5050x 18,000 X _ 1.5 tons, 
B 473 x 128 
The total force is, therefore, in both cases 12°2 tons. In 
the second case, as we have assumed the defiection the 
same, the force taken by the mast must be greater in the 
proportion of the moment of inertia, that is as a ,or itis 
| 2-4 tons instead of 1°3 tons. The total “force would, 
therefore, have to be 13-3 tons, and as it is only 12°2, we 
must reduce the deflection to 1+lin. in order that the 
stresses may be equal to the applied forces. When that 
is the case, then the stress on the 40in. mast will be 


5°95 X = = 5°43 tons per square inch, neglecting the 
smnall part of the stress due to the weight of the structure, 
which is, of course, independent of the detlection. The 


th only lower 
sails set. toperails set—Figs. 3 and 6. 
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Deflection in inches. 


Appticd forces in tons. 


1 
Royal backstays 34) -21| -9 | 30 
Topgallant backstays ... 2 3% 12 | 
Topmast cap stays. 1 43) °93 "18 °*89 | 1°9 19°6 
‘Topmast backstays 2 1°22 | 2°30 | 2°5 | 
Lower cap backstays 42 2°53 | 2°15 | 2°6 3°8 
Lower shrouds ...16 49) 4°10 | 9°14 (21°40 | 4°0 “43 
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Tension on one stay. 


Tension on one stay. 
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Collective vertical components, 
Collective vertical component. 


| 


| 
| 


per cent. per cent. per cent. 
6°35 34°7 27 6°90 31°6 31°6 
93 5:0 19°3 7:4) | 
10°1} | 5:7] 12-0! 7-0) 15°9 | 


| It will be seen from the table given above that the 
| tension on the lower shrouds will be 49 tons, or only 
| about 11 per cent. of the ultimate strength. The mastis 
therefore the weaker member of the compound structure, 
| so that if an unlimited force was applied at the hounds 
| then the mast would buckle before the stays would break. 
| This explains why it is necessary to have such a large 
amount of support at the lower hounds, although the 
| shrouds at this place are only strained to a small per- 
| centage of their ultimate strength. The strength is not 
' so much needed on account of the stresses on the shrouds 
themselves as on account of the stresses which would 
| otherwise come on the masts. 
| If the mast is not wedged, but free to move laterally, 
| then there can be no stresses at the deck due to detlec- 
| tion at the hounds. The efficiency of the mast to resist 
| downward forces would be lessened, and the stress should 
be calculated from the fonmula— 
A ' 62°51 

as the mast can only be taken as supported at the heel 


as in Equation (11). / is, in this case, 74ft., and we have 
136 136 x 74° 
p= 
49 62°5 x 5050 
= 2°78 + 2°37 = 5°15 tons per square inch. 
It will therefore be seen that as far as the strength of the 
lower mast is concerned, it does not matter very much 
whether it be wedged or not. 

If the mast is not wedged, then it acts simply as a strut, 
and ought to have its largest diameter about midway 
between the heel and the hounds. The particular form of 
the section is not important, and the diameter ought to be 
as large, and the thickness of plating as small as is con- 
sistent with safety against the plating buckling locally. 

Tf, on the other hand, the mast is wedged at the deck, 
then the form of its section becomes important, because 
it is not only strength that is required, but flexibility, and 
it is possible by actually increasing the scantlings of the 
mast to weaken it. Because if we add to the stiff- 
ness of the mast, we add to the share of the forces which 
it has to bear, and reduce that which the shrouds take, so 
that if the strength of the mast is not increased in pro- 
portion to the stiffening, then we shall be weakening it. 
Take the present example. The diameter of the mast at 
the deck was 30in., the thickness of the plating 9/20in., 
and three angles were fitted. The sectional area was 


and at the hounds. The letters have the same meaning | 


stress on both masts is, therefore, very nearly the same, 

although the one is 10in. the larger in diameter, slightly 

more in sectional area, considerably greater in moment of 
| resistance, and of nearly double the moment of inertia. 

It is, therefore, a very dangerous proceeding to attempt 

to increase the strength of a mast by increasing its dia- 
| meter without, at the same time, increasing the stifiness 
of the stays supporting the mast head. 

The diameter of the lower mast should be greatest at 
| the place of wedging. At the heel it should only be suffi- 
| cient to resist the crushing force, and at the head it should 
| be able, besides, to take the bending moment which may 
| be transmitted to it from the topmast. These three dia- 

meters being fixed with the scantlings of the plating, the 
| intervening parts should be tapered as gradual as possible. 
The exact mathematical form of the contour of the mast 
is of little importance, but it ought to have its greatest 
| curvature at the wedging, as the taper ought to be as 
nearly uniform as possible from the point of support. 
| If the mast is not wedged, then the diameter ought to 
be a maximum midway between the heel and the hounds. 


| 

PoLyPHASE ELEcTRIC GENERATORS.—The polyphase alternating 
current system is specially adapted to the distribution of light and 
power from central stations, and polyphase generators are being 
| largely introduced for this purpose. The Westinghouse Company is 
| bringing out some improved belted generators of this type, with 
high efticiency and close regulation of potential. They are wound 
to deliver either two-phase or three-phase currents. The lower 
half of the field and the supports of the bearings constitute a single 
casting. The pole pieces are of soft laminated steel, cast into the 
field yoke or frame. A special grade of soft steel is used in the 
armature coil, and the construction is such as not to injure the 
steel, which would increase the losses due to magnetisation. The 
armature coils are held in slots by wedges of hard fibre, driven 
parallel with the shaft. No band wires are used, and the field and 
armature coils are wound upon mould: or formers. In the machines 
of 220 and 440 volts the armature conductors are copper bars, held 
in place by the overhanging tips of the armature teeth. The bars 
are united into a common winding by suitable end connectiens. 
The armature winding is of the closed circuit type. In the twe- 
phase generators connection is made to the winding at four points, 
an insulated conductor conveying the current from each of these 
points to one of the four collector rings. In the three-phase 
generators there are three points of connection and three rings. 
On all sizes smaller than 180 kilowatts the fields are composite 
wound. The current which passes through the auxiliary field 
winding is not the high potential current generated in the armature. 
It is a low potential current derived from the secondary of a series 
transformer, consisting of primary and secondary coils wound upon 
the arms or spokes of the armature coil, The small commutator 
used to rectify the derived secondary current which excites the 
auxiliary field coils is carried upon the armature shaft. 
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On the Organisation of Engineering Courses and on Entrance 
Requirements for Professional Schools. By Prof. RoBERT 
H. Tuurston, Director of Sibley College, Cornell Uni- 
versity, Ithaca, N.Y. 

As in our own country, so also in the United States, there 

is now deep and widespread doubt as to the methods of 

edueation followed in most of the schools and colleges, 
and Professor Thurston has been called upon to draw up 

a survey of the existing defects in the educational organi- 

sation in his own country, and to formulate his sugges- 

tions for its reformation. From the perusal of his report, 


and from other sources, we gather that the whole question | 


stands at present in a somewhat different stage or position 
from that now oceupied by it in this country; but the 
general aim is fundamentally the same in all parts of the 
civilised world, and the consideration of the problem 
from the American point of view is undoubtedly 
instructive to us as well. Either from an _ over- 
modest estimate of his own authority as an edu- 
cationist, or else from a belief that his countrymen 
have not read upon this subject so much as they ought 
to have done, Professor Thurston acewnulates data for, 


and illustrates, his own arguments and conclusions by too | 
copious extracts from the writings of others, so that some | 


half of his pamphlet is occupied by quotations. This 
gives his-essay a diffuse and rambling appearance. He 
would have done greater justice to himself and to his 
subject if he had condensed much more and had delivered 
his attack in more direct and orderly fashion; also if he 
had striven less to take into account every actual factor 
of the situation, and had concentrated the attention of 
his readers more upon main and essential lines. In the 
wholesale review of education, as of every large subject 
affecting millions of people and thousands of localities, 


good can emerge only from insistence upon broad general | 
principles, of which there are many that are continually | 


in danger of being lost sight of but are at the same time 
imperative and fundamental. To enforce these with 
effective power and persistence is all that is either desir- 


able or necessary. The fortunately unavoidable moditi- | 


cations and ramifications of detailed application must 
always in the long run be left to the operation of local 
forces. It is natural that it should be so; it is useless 
and fatuous to attempt to prescribe any sort of uniformity 
over a wide area—the efforts during the last quarter cen- 
tury of our own British Science and Art Department to 
do so have for the most part resulted in gigantic waste 
and humiliatingly low standard of performance. The 
results of leaving the detailed development of main 
guiding principles to local bodies, or even to individual 


schools, cannot fail to be those most productive of general | 


upward advance, because such progress is due most of 
all to native originality and unfettered genius. 

Thurston refers greatly to Milton and to Scott Russell, 
and in these days of excessively narrow-minded mate- 


rialism it is well to remind people that ever since the | 


days of Plato all the best minds of all the centuries have 


| ound result extend beyond the operator and form a bond 
| between the operator and the rest of society. Training 
| in social and altruistic work must surely be acknowledged 


| to be of higher educational value than training in indi- | 
| vidual and selfish work. Of course, whether the one or | 


the other produces more ennoblement of general character 
| depends chiefly on the manner in which each is taught, 
and technical teaching may quite easily produce selfish, 
and scientific teaching unselfish character. But, assum- 
' ing equal skill and propriety in the methods of teaching 


in the two cases, the technical teaching clearly affords | 


| the greater opportunity for the development of social high 
character and of social knowledge. 

We are glad to express our complete sympathy with 
| Professor Thurston in his desire to see the technical and 
professional colleges become more and more completely 
and exclusively technical and professional, relegating 
more and more to the lower and secondary general schools 
the non-technical studies—both literary and scientitice— 
which at present obtrude themselves perforce into the 
curricula of engineering schools. In America, so far as 
we can make out, the schools for pupils up to fifteen or 
sixteen years of age keep even now in a larger degree 
than our own to the old pedantic methods of purely 
literary and formalistic teaching. The lroebel revolution 


our infant schools, but all our primary and secondary 
education, does not seem to have advanced so far in 
American teaching, and the almost common complaint 
'of technical colleges is that pupils are sent to them 
‘completely ignorant of physical science and of mathe- 
matics. 


native Americans as it is at present in this 
country. Here students are sent up in numbers, not 
only absolutely unacquainted with any foreign language, 


accurately and unambiguously, or with any approxi- 
‘mation to correct spelling and grammar, in their 
own language; but they do now not uncommonly 
appear with some useful knowledge of physics and 
of mathematics. Each of these conditions being equally 


‘tion, there results in both countries the need of non- 
technical teaching in technical schools. Indeed, a great 
many of our more popular British technical schools have 
no real title to be called technical because they teach 
nothing, or little else than non-technical chemistry, 

| physics, and mathematics. Our higher technical colleges 

| will not reach a condition justifying their being called 
| professional until they can rid themselves of this extra- 
| neous work and devote their whole energies to nothing 
| but bond fide technique. They cannot doso by their own 
| efforts solely; and until the preparatory schools do their work 
rightly and completely, it must be supplemented by further 
non-technical teaching, because this work is essential to sub- 
sequent success no matter in what direction. Thus Prof. 

Thurston recognises the continued need of compromise 

| and deviation from the ideally best curricula. He illus- 


which has deeply inoculated, not only, as some think, | 


Ignorance of the correct use of their own | 
spoken and written language is not so common among | 


but even completely unable to express themselves | 


unsatisfactory for the purposes of good technical educa- | 


it be noted that the exclusive or paramount domination 
of either results in certainly no liberal education, The 
liberal education needed to produce a good citizen, may 
or woman, is such as will give the pupil an elementary 
insight into, and therefore » root-sympathy with, each 
and all of the great main classes of human activity. This 
necessarily includes the elementary teaching of the facts 
of physical and biological nature, because all human 
| activity operates in the field of nature. It includes the 
| study of man; that is human physiology and the socio. 
logy of morals, language, history, geography in its ethno. 
| graphic and economic, as well as its geometrical, climato. 
| logical, and geological aspects. It also includes art, both 
| tine art, technical art, and industrial and manual art. [ft 
| is difficult to say which of these three main lines of educa. 
| tion has the greatest need of language in its teaching and 
|learning; it is easier to say that language is essential 
| for each of them, and that particular attention must be 
paid to language if any high standard of accuracy and 
| lucidity be aimed at. In respect of art also, seeing that 
| manual labour must always be the lot of the bulk of man- 
| kind, and that the main object of a truly liberal education 
| is to foster sympathy with, and understanding of all kinds 
of human activity, early training in some kind of hand 
skill and eye skill is of paramount importance. Thus a 
really liberal education, such as should for every future 
| citizen, rich and poor alike, precede the special technical, 
commercial, or professional training, should cover this 
ground; which may be regarded in either a triple or a 
| tive-fold classification, namely, natural science, sociology 
and language, artand manual skill. So far as details are con- 
cerned, it is of quite minor importance what parts of natural 
science, what particular languages, what kinds of manual 
| work, and so forth, are taught; local opportunities, indi- 
vidual capacities, and the like influences may and ought to 
| determine these. But no preliminary general education can 
be counted really liberal that does not embrace training 
and instruction in each of these tive classes of human 
activity; and the more of each of them, combined in 
due balance and harmony, that can be included in the 
general schooling, according to the time, money, and 
ability that can be devoted to it, the more * liberal will 
it be. This truly general and liberal education certainly 
prepares the pupil for whatever specialised technical or 
professional training he subsequently undergoes, better 
than any one-sided preparatory teaching can; and, if it 
were universally followed, there would immediately cease 
this wasteful and silly rivalry between * classic” and 
between “letters” and * science.” 
Secondly, as regards the present overloading and the 
necessary unloading of the school time-tables, which 
leads many practical teachers to cry out against any 
attempt such as this to broaden the school teaching, 
it cannot be too often or strongly insisted upon 
| that the bulk of current teaching of childhood fails of its 
}aim from want of discrimination between practice and 
/theory, and from want of recognition of the fact that 
| theory of any kind is unsuited to the first stages cf 
education. Theory of every kind should be relegated to 


taken a wide, generous, and noble view of the national | trates this part of the subject by the statistical history of | the later years of study, and none at all, except the 


duty of universal education. In different generations 
and different countries the expression of this view has 
taken various tones, because at ofie or other time there 
has been more pressing actual need of reform in one or 
the other direction. The grand everlastingly true idea is 
liberal all-round education. In successive historical 
periods the system in vogue has fallen short of this com- 
prehensive idea in one or other department of training 
and knowledge, and the urgent duty of reformers has been 
to insist on making good the deficiency. Thus, until 
twenty or thirty years ago, our. schools devoted them- 


selves almost exclusively to the cultivation of letters and | 
| the college has lost the opportunity to benefit many | 


the formalisms of mathematics, that is to say, almost 
wholly to symbolisms; and all reforming energy was 
directed towards obtaining recognition of the due value 
of the teaching of scientific facts. Now we are living in 
a generation so wholly absorbed in the search for mate- 
rialistic fact and the materialistic uses to which physical 
knowledge may be made subservient, as to have become 
completely forgetful of the essential necessity of training 
character—of cultivating the moralities and the graces of 
human social life. In the dawn of the next century the 
pressure of educational reform will be in an almost oppo- 
site direction to that in which it has worked during the 
last few decades. Thus does the development of civili- 
sation sweep on as a wave with to-and-fro swing, but 
always, let us hope, with a gradual elevation of the 
average all-round standard. 

Thurston also refers at length to Professor Riedler’s 
claim that the teaching of technical applications of 
science is of even greater, or at any rate higher, educa- 
tional value than the teaching of pure science itself. In 
this we most thoroughly and earnestly agree with Riedler, 
and for the following two reasons. Firstly, the technical 
application is in a great ratio more complicated than the 
pure scientific systemisation of facts; it calls for the 
exercise of broad vision and prudent balanced judgment, 
whereas success in pure science is often proportional to 
the strength of the faculty of narrow-minded concen- 
tration. Torun a pure scientific fact to earth often re- 
quires the tracker to run in blinkers. To run in blinkers 
is fatal to success in technical or professional practice. 
Secondly, the pursuit of pure science means simply and 
solely the acquisition of knowledge on the part of the 
individual, and has no other or ulterior aim or purpose ; 
it is therefore purely selfish. The discoverer of a scien- 
tific truth may conumunicate—generally does so a little too 
** previously "—his discovery to the whole world either 
from desire for personal reputation or out of goodwill to 
mankind ; but he does so solely in order that the rest may 
obtain the individual, and therefore selfish enjoyment of 
knowledge. We do not suggest that such enjoyment is 
either morally wrong, or in any degree to be contemned or 
undervalued; we only point out that it is selfish—it has 
no action or effect outside and beyond the individual. 
On the other hand, all industrial, technical and profes- 
sional work is distinctly social in that its aim and action 


| Sibley College. In 1894 the entrance requirements were 
| raised toa one year higher standard. The immediate 
| effect was that the yearly registration of students fell 
| from 638 to 500, and it is caleulated that in the year 1900 

the registration will be 600 instead of 1200 as it would 
| have been if the less difficult entrance requirements had 
| been continued. Naturally, and independently of the 

effect upon the receipts of the treasury of the college 
' looked on simply as a commercial undertaking, so large a 
| change gives pause to anxious consideration. ‘ The real 
| balance between advantage and disadvantage is difficult 


hundreds of students who have been compelled in 
most cases to go into business without professional 
training.” The conclusion is that the professional 
schools are dependent upon the general preparatory 
schools, and that improvement in the one class cannot 
go far ahead of improvement in the other ; the two must 
march in time and step in their upward struggle. 
Professor Thurston, in answer to the question, What is to 
be practically done? substantially throws the responsi- 
bility of deciding upon the “ profession ”’ and the * prepara- 
tory schools,” and sagely remarks that ‘it is essential 
that those proposing to conduct the business ’’—of profes- 
sional education—* offer the people what they desire and 
need, not, as so often is the case among the older colleges, 
what the vendor prefers to deal in.” ‘* The State univer- 
sities have owed a phenomenal growth to the extension of 
their fields of work into those which are of immediate 
interest to the average citizen, who, however much 
he may desire to give his son a liberal education, is 
through force of circumstances unable to provide 
both education and professional schooling.” He 
seems rather content to drift in the direction of extension 
of technical training accompanied by such scraps of 
“liberal education’ as may still find a time-place in 
spite of the surrounding pressure of technique. He 
advises, however :—‘* Demand of candidates for matricu- 
lation the highest amount of preparation that can with 
any degree of reason and under the special conditions 
of the case be expected ; keeping fully up to the standard 
of the best, and always ahead of the average preparatory 
schools.” This is vague, tautological, and a trifle 
contradictory; but in view of the difficulties of the 
actual situation, one could not hope for much more than 
this. 

But in the future re-organisation towards which we 
are moving, great help will be obtained from the follow- 


the want of time for everything theoretically desirable, and 
the reconciliation of the claims of technical specialisation 
and of liberal breadth in development of character, 
both claims being equally reasonable and equally 
imperative. 

Firstly, as to the reconcilement of the claims of literary 
and scientific or ‘classic’ and ‘‘ modern” teaching, let 


to decide. It has given a vastly better course; but | 


ing two considerations. The difficulties to be overcome are | 


| simplest and most fundamental, need be included in the 
| general liberal education preliminary to the special 
| technical and professional education. At present nearly 
| all the teacher's time is devoted to teaching theory and 
| formalisms, and very little of it to describing and explain- 
| ing facts and practising the uses of things. Take, for 
instance, language: grammar is the theory of lan- 
guage. Grammar is taught to young schoolboys 
and girls, but only one in ten understands any of 
the grammar teaching they swallow, and most of us, 
although we may have acquired and retain a correct faculty 
of using language, utterly and entirely forget all our grammar 
| within a few vears of leaving school. Practice in the 
correct use of language is needful for all; the theory of 
language, or grammar, is of use only to literary specialists. 
Take again mathematics: the theory of mathematics is 
embalmed in such geometrical text-books as Euclid, in 
symbolic algebra, and in the various higher calculus. 
None of this is ever understood except by exceptionally 
intellectual school children, and none of it lasts as part 
of their brain faculty in after life, except in the case of 
those in whose special technical work it is an essential 
element. None of it should be taught in the early stages 
of general education, and only the fundamentals and 
outlines should be included in its later stages. The 
medical man, the lawyer, the tradesman, are none the 
worse of knowing nothing of the intricacies of theoretical 
mathematics. But practice in and familiarity 
with the facts of geometrical and quantitative mathe- 
matics—that is, in modelling or carpentry, or solid 
practical construction of one or other sort, in order 
to train to a correct knowledge of space, form and 
proportion, and freehand and instrumental drawing, in 
order to train to correctitude the faculty of visual perce) - 
tion of these things, and arithmetic of every kind—these 
constitute practical mathematics, and they are essential 
and particularly important elements of a really liberal 
education. Consider mechanics: in our school text- 
books of mechanics we get absolutely nothing but theory, 
the result of which is that the theory is usually slipshod 
and inaccurate, and, so far as it is understood, is simply 
believed in vaguely as a sort of fetish revelation handed 
down as a legend from an unquestionable ancestral 
origin. The only text-book of elementary theoretical 
mechanics the present writer is aware of that is not of 
the above character is Clerk Maxwell's ‘‘ Matter and 
Motion,” and it is universally voted down as too 
difficult for college engineering students. All this 
should be absolutely swept away from our general 
preparatory school teaching; but the practice of 
mechanics in a workshop of simple operations and 
a laboratory of simple experiments should bulk largely 
in the programme. This discrimination between study 
of facts and practice of operations—of natural and art 
activities—on the one hand and theories on the other, 
should be rigidly carried through the whole range of 
teaching, and all theoretical teaching should be post- 


| 
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| | 


THE ENGINEER 


Jan. 12, 1900 


joned until the age at which the intellectual logical | 
feulty has been sufficiently matured to be really 

{ Needless to illustrate the process 


‘eptive of it. 
anor the whole range. To demonstrate the 
universality of the principle, let us point out only | 
that theology, or religious philosophy, is the theory of 
the finer and nobler feelings and aspirations of man- 
kind, and that it is wholly undigestible by immature 
minds; while, at the sane time, the practice of all the 
moralities, and the cultivation of the sense of justice, | 
fair play, honesty, kindness, gentleness, charitable judg- 
ment, and all the nobler and finer «esthetic feelings is 
indeed what the educator should aim at above all other 
things. but is, unfortunately, what is at present most of 
all difficult to provide for in our national schools- 
simply because our mistaken educational system persists 
in teaching, almost exclusively, theories about the 
truth of which all people quarrel, to the total neglect 
of practice about which all right-minded men agree. | 
Seeing that this’ premature theory occupies at present 
such a very large a, rade of our school teaching time, | 
its wholesale removal from the curricula up to the age of 
twelve to fourteen, and its replacement, in more moderate | 
proportion, in the later stages, would so immensely unload 
the time-tables that a broad and really liberal education 
covering the above five-fold field of man’s physical, moral, | 
and intellectual activities, would become eminently | 
practicable in thoroughly efficient methods, methods 
subject to all sorts of local and personal variations. 
Professor Thurston as a practical educator is quite | 
right in saying that those who * conduct the business of | 
education must offer the people what they desire and 
need, and not what the vendors prefer to deal in.” But | 
it is also the function of those having much experience in | 
education and influential public positions to teach the | 
people what they really need. While it will remain ay 
necessity for engineering colleges to compromise by | 
regulating their matriculation requirements according to | 
the contetaporary capacities and methods of the lower | 
and secondary schools, it will nevertheless continue to be 
the duty and high function of those distinguished in | 
educational life, whether in connection with technical, 
professional, or general education, to press strenuously for | 
such reforms as are clearly to the benefit of all grades of 
school training, and to the benefit of the social and national | 
body at large. | 
America is more enterprising, more apt for radical | 
change, than we are now on this side of the pond, and in 
many industrial directions she is teaching us lessons we 
cannot afford to reject. In the matter of engineering | 
colleges—at any rate, in their material equipment and in 
many sections of technical teaching literature—she is 
probably already ahead of us. Why should not Professor | 
Thurston endeavour to promote in his country a radical | 
and rational reform in the preliminary and general schools, | 
whose inefficiency and errors interfere so seriously with | 
the proper discharge of the distinctive functions of such | 
colleges as Sibley, of which he is the distinguished and | 
honoured head? If his countrymen succeed in reformed | 
educational ways, we shall certainly follow in their foot- | 
steps. 


SHORT NOTICES. 

Electris Wiring, Fittings. Nuritehes, and Tarps. By Perrin 
Maycock. With 360 illustrations, exercises, index, and ruled 
pages for notes. “London: Whittaker and Co, 1899,—This forms 
one of Whittaker's ‘‘ Library of Arts, Sciences, and Industries.” | 
In design it aims at being a practical book for electric light 
engineers, wiring and fitting contractors, consulting engineers, | 
architects, builders, wiremen, and students. It is divided into 
three principal sections, which may be roughly designated as 
follows ;—(1) lamps, (2) switches and fuses, and (3) arrangement of 
circuits. In addition there are added the wiring rules of the 
Institution of Electrical Engineers. The work should prove of use 
to many, especiully to students preparing for preliminary examina- 
tions. . The illustrations for the most part fultil their purpose as 
representing the various articles deseribed. Many of the process 
blocks are, however, bad in themselves, and many of the cuts have 
obviously already. appeared in makers’ catalogues. We have 
searched in vain for the ruled pages for notes. 

Excerpt ** Minutes of Proceedings” of the Lnstitution of Cred Engr- 
neers. cxxxviii, Session 1898-99. Part 1V. Barber on the 
Victoria Bridge over the Dee. Dobson on Buenos Ayres Harbour 
Works. © Ewing on Magnetism. Gray on Breaks in Submarine 


Curis Chap Book, 1899-1900. London: T, Fisher Unwin. 
Price Ts. 

An neal Report of the Commissioners of Patents for the Year 1898. 
Washington Government Printing Office. 1899. 

The Institution of Mechanical Engineers. Proceedings, July, 1899. 
Plymouth Meeting, London: Published by the Institution. 

_ Watertorks for Small Cities and Towns, By John Goodell, New 
York The Engineering Record. 1899. 

Steam Engine Theory and Practice. By Wm. Ripper. With 
438 illustrations, London: Longmans, Green, and Co, 1899. 
Price 9s, 

Annuaire pour An 1900, public par le Burean des Longitudes. 
des Notices Scientifiques. Prix 1f. 50c. Paris: Gauthier- 

illars, 

The Prevention of Factory Accidents, With 20 tables and 124 
illustrations, By John Calder, London: Longmans, Green, and 
Co. 1899, Price 7s, 6d, net. 

Ryder’s Annual; The Wednesbury Red Book and Directory for 
1900. Twenty-second year of publication, Wednesbury: Ryder 
and Son, Herald Office. Price 3d. 

The Journal of the Royal Agricultural Soviety of England, Third 
series, Vol, x.- Part IV. No. 40. December 30th, 1899. To be 
continued quarterly. London: John Murray. Price 3s. 6d. 

Hazell’s Annual for 1900: A Cyclopadic Record of Men and 
Topics of the Day. “Revised to November 30th, 1899. Edited by 
W. Palmer, B.A. (Lond.). London: Hazell, Watson, and Viney, 
Limited. 1900. 

Wood Engraving and Placard Cutting. By Chas. G. Leland. 
Being No. 7 of the ‘‘ Useful Arts and Handicraft Series.” Edited 
by H. Snowden Ward. London: Dawbarn and Ward, Limited. 
Price 6d, net. | 


RADIAL DRILLING MACHINE 


FOSDICK AND HOLLOWAY MACHINE TOOL COMPANY, CINCINNATI, ENGINEERS 


RADIAL DRILL. 


A RADIAL drill of American origin, which, as far as we are | 
able to judge from a photograph, appears to be well designed | 


in certain respects, is illustrated by the woodcut above. It is 
made by the Fosdick and Holloway Machine Tool Company, 
Cincinnati, and is described by the makers as having been 


introduced with a view of supplying the demand for a | 
medium-sized radial drill. It drills to the centre of a 60in. | 
circle, and the greatest distance from the base to the spindle | 


is 48in. The traverse of the spindle is 12in., of the saddle 


30in., of the head on the arm 18}in. . The face of the table is | 


18in. from the base, the floor space is 5ft. 6in. by 6ft. A 2}in. 
belt is used on the cones. The base, it will be observed, is of 
a form which could be advantageously let flush with the 
ground. The column is of box section, with two flat faces 
for the saddle to slide on. The table swings round the base 


of the column, and is provided with a support at its outer | 


end, so that there is little likelihood of it shaking. The 


squaring of the sides of the table, and the provision | 


of T slots, is a useful feature which is so very easilv 
arranged that its absence from many drilling machines 
is remarkable. The saddle is gibbed to the column, and 
the makers state in the particulars with which we have 
been supplied, that it is ‘very long and wide, providing 
ample bearing.” As far as we can judge from the photograph, 
the face of the slide and the back edge might both be larger 
with advantage. The head appears to be heavy, and as the 
leverage is fairly considerable, we think there is opening for 
improvement in this direction. American engineers will say 
no, English engineers will probably agree with us, and the 
makers will ultimately agree with the English engineers. 
We have peculiar ideas about stolidity and wearing qualities 
in this country, which they are beginning to appreciate on 


the other side of the Atlantic. The saddle is raised by power, 
taken apparently from the vertical shaft through a pair of 
wheels, and a clutch driving a nut round a fixed vertical 
screw. The clutch handle can be seen at the side. The 
| radial arm is carried on two trunnions, and its weight is 
| taken on “ball thrust bearings.’ The advantage of this 
| arrangement lies in the ease with which the arm can be 
| swung, but we are doubtful if it can be on the whole con- 
sidered satisfactory. In the case of so small a tool the power 
| required to pull the arm round could not at any time be 
| great. The disadvantage lies in the fact that there are two 
chances of the alignment the arm getting out of adjustment, 
| first in the saddle slide proper, and then in the trunnions. 
The head is substantially designed, but the faces of the slide 
could have been placed further apart with advantage. A 
rack and pinion driven by a hand wheel and power lever is 
provided for traversing the head. The latter is fitted with 
back gears, and there are three changes of feed by hand or 
| power. A reversing device for tapping is fitted on the upper 
end of the spindle, the clutch of which is thrown by a long 
| vertical lever. It is to be particularly noted that all the gear 
| is very carefully enclosed. A lever is provided for throwing 
the belt on the fast and loose pulleys. 

Reviewing the machine as a whole, it scores heavily in the 
matter of handiness. This is a point we are continually 
impressing on English makers. Every handle on the head is 
in a position where the operator can get at it with ease with- 
out leaving the work, and the belt lever is in such a position 
that for many jobs the workman could keep his hand on it 
constantly without inconvenience. Note, too, the clamping 
levers on the table and slide, and the power lever for the 
traverse. This convenient arrangement of the parts will 
compensate for certain points in the design which we are 
inclined to consider ill-advised. It is the same reason which 
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has made other American drills popular with British | 
engineers, and it is not unlikely to do so again in this case. 
Charles Churchill and Co., Leonard-street, E.C., are selling 
the machine in this country. 


Some five or six months ago an accident occurred at the | 
Shipley Collieries, Derbyshire. A cage was descending a | 
shaft under the control of a steam brake. Something | 
went wrong, and the cage ran away, carrying its eighteen 
occupants to the pit bottom, where they were all injured. 
The ascending cage was, of course, pulled violently up | 
into the head gear, the safety catch released it, and it fell | 
back on the bull ring, which promptly snapped, and the 
cage would have fallen to the bottom, as has happened 
in many other cases, had not safety props been fitted. This 
patent gear is the invention of Mr. Sebastian Smith, of 
Shipley, and we believe that the set which proved so effective | 
was one of the first ever fitted. We have now pleasure in | 
putting some illustrations of the latest designs of this gear | 
hofore our readers. That the Home-oftice would do well to | 
investigate devices of this description there can be little ques- | 
tion. If they were necessities to all head gears there would 
be fewer accidents from overwinding. 

Our drawings show Mr. Sebastian Smith’s props in their 
normal and in their effective positions, and we think little | 
difficulty will be experienced in understanding the action. 
The cage is drawn in dotted lines. The two bottom beams 
shown in cross section are part of the head gear. On them 
stand four hollow posts, two only of which are seen. Within 
cach of them there is a swinging prop, shown in one position 
to allow the cage to pass in Fig. 1, and in the out position to 
prevent the cage descending in Fig. 2. They are hung from 
bearings supported by volute springs, which are fixed half-way 
up the posts. These springs are strong enough to keep the 
bottom edge of the props clear of the top face of the head | 
gear beams as long as there is no other load on them, but | 
when the cage is caught, as shown in Fig. 2, the springs are | 
compressed and the props rest on the beams, so that the | 
whole load is taken off the bearings. Behind each prop | 
within the post there is a block of wood or iron, which is 
kept near the top of the post—see its dotted position in 
Fig. l—as long as the props are not active. When they 


| 


SAFETY PIT PROPS. 


| comparison of the steam consumption which the various 


Another consideration was that in the existing engine-room 
there was not sufficient space to accommodate any single set 
offered by the other four contractors, while, as a matter of 
fact, it was possible to install two sets of the same design as 
that accepted. In fact, a duplicate order has already been 
given for a second set to be delivered this year. Then, of 
course, the company has had large experience of steam 
turbine plant, which must go for something. An interesting 


makers were prepared to guarantee is given in the following 
table 


25 per cent. Full Half 
over load. load. load, 
lh. Ib. Tb. 
A 
B 28 of 
Cc 27 32 
E. Parsons and Co, 30 


The last figures include the steam absorbed by the air 
and circulating pumps, and are without margin. The other 
four claim a margin of 5 per cent., which is equal to at least 
an increased consumption of 1:251b. of steam. The plant 
was tested at the maker’s works last October by Mr. J. H. 
Barker, the engineer of the company. It was impossible to 


| attach the condenser belonging to the engine, as this was 


already fixed and built in place at the Cambridge station. 
The figures are therefore comparable for all makers, as an 
independent set of, pumps separately driven was used. The 
tests lasted over four hours, and gave the following result :-— 


Boiler pressure 127 Ib. 1391b, 145 1b. 140 1b. 

Vacuum 24fin. 24hin. 26}in, ..  27}in. 

Water per howr, Ibs. 13,400 7029 4180 

Output in kilowatts .. 593 124 

Water per kilowatt-hour 22-4 1b. 27-9 Db. Db. 
30 


Exciting current, kilowatts 3°5 

So far as is known, the figure of 22°41b. of steam per kilo- 
watts at 1271b. pressure for a high-speed engine of this size 
has not been previously obtained, and a maintained efficiency 
down to one-quarter load of only 33-7 1b. is a remarkably 
good performance. 

The engine is Parsons and Co.'s patent parallel flow turbine, 
and runs at a speed of 2700 per minute. It exhausts through 
a pipe at each side to a surface condenser below it. At the 
high-pressure end of the engine the shaft is extended and drives 
a worm which is geared on to a wheel, and drives a crank on 
either side, which in turn operates the air and circulating 


Timbers. Tir bolts «a 
Supplied 
by Cotery Company 
| 
Swan Exc 
Fig. 1 SAFETY PIT PROPS Fig. 2 


swing forward these blocks fall—see Fig. 2—and effectively 
prevent the props returning to the normal position. At the | 
back of the posts there are doors through which these blocks | 
can be got at, and these doors are kept closed by two large 
baulks of timber connected by two cross bolts. The trigger 
gear needs but little explanation, it is of the simplest de- 
scription. A pin fixed in the side of each prop projects 
through a curved slot in the side of the hollow post. A fork | 
on the end of a vertical rod engages the pin and retains the 
props in position. The vertical rods are connected to triggers 
tixed in light beams. When a cage is overwound the top of it 
strikes the triggers and lifts them—it is on the point of doing 
so in Fig. 1—and releases the props, which promptly fall in, 
the gear assuming the condition figured in the second illus- 
tration. If the chain breaks and the cage descends, it is 
caught on the slanting edges of the props, and if it gives way 
and falls further it is arrested by the toes of the props. An 
absolutely sudden stop is thus unlikely to happen. On account 
of the wedge action of the cage, the props are pressed back- 
wards, driving the check blocks against the doors of the posts, 
and thus to the cross beams, and so to the long tie bolts, | 
which, therefore, virtually take the whole stress. 

The device has not only been tried many times with fully | 
loaded cages for experimental purposes, but it has proved 
itself efficient in an actual accident, and is, therefore, to be 
commended to the attention not only of those who are | 
directly interested in mines, but we venture to think the | 
Home-office would do well to consider the advisability of 
recommending a device of some description for effecting the 
same purpose. 


NEW ELECTRIC PLANT AT CAMBRIDGE. 


We have recently received from the Cambridge Electric 
Supply Company, Limited, an account of a new plant just 
put down at its generating station. Tenders were invited 
from five leading English firms for a 500-kilowatt steam set 
direct-coupled. The amounts of the tenders were as follows :— 
The names of four of the competing firms are not given, and 
they are simply designated by letters. A, £4100; B, £5456; 
C, £4880; D, £5010; and E. Parsons and Co., £4824. More- 


over, Parsons and Co.’s tender included condenser and pumps, 

which the others did not, and as thé cost of these was £1025, | 
the price of Parsous and Co.'s tender, for comparative pur- | 
poses, was £3799, or considerably less than any of the others. | 


| pump below. 


The first worm-wheel put in for the purpose 
has been at work for four years, and is in good condition still, 
running daily. The alternator is coupled direct to the turbine. 
It is four-polar, with rotating armature, and delivers current 
at 2000 volts at 90 periods per second. To the same shaft is 
coupled the exciter dynamo, having a capacity of 5 kilowatts, 
though only 3°5 are required for excitation of the alternator, 
equivalent at full load to 0-7 per cent. of the output. It was 


' impossible to deliver the engine in time for the winter of 1899, 


and the plant at the disposal of the company was not powerful 
enough to run through without heavily overloading. The 
makers, therefore, offered to lend a 100 kilowatt non-con- 
densing set, which was temporarily erected in the basement 
of the engine-room, where it rested on four blocks of timber 
laid direct on the soil, three rigid connections only were 
required. The total cost of erection was under £5. It is 
claimed that no other class of plant can be so readily adopted 
in urgent cases, nor could a 200 indicated horse-power engine 
of other build possibly run under such simple conditions of 
foundations. As a matter of fact, the engine ran more 
silently than any of the fixed machines, and was as good 
in other respects. 


RICHARD BOYSE OSBORNE. 


Tue death is announced of Mr. Richard Boyse Osborne 
at Glenside, near Philadelphia. Although one of the most 
eminent civil engineers of the United States, his name 
was practically unknown in this country. Born in London 
on November 3rd, 1815, he was the eldest son of R. B. Osborne 


| of Graig, Co. Wexford, and of his wife, Lucinda Caulfeild, 


daughter of John Humfrey, of Killerig, Co, Carlow. When 
a young man, Mr. Osborne went to Canada, and some months 
later to Chicago, then little more than a village. During the 
four years he spent in the West and South he planned and 
laid out several towns which have since become cities of im- 
portance. In 1838 he joined the staff of the Philadelphia 
and Reading Railroad, and rapidly rose until he became the 
chief engineer. During the time he held that position he 
completed the main line of the Reading railway, constructed 
the Port Richmond branch and large wharves, and built 
many important bridges, tunnels, and stations. In 1845, 
Mr. Osborne returned to Ireland, and resigned the post of 
chicf engineer of the Philadelphia, Reading, Mount Carben, 
and Port Carbon railways, to take charge of the construc 


tion of the Waterford and Limerick line. During the five 
years he remained in Ireland he became a life member of the 
Institute of Civil Engineers of Ireland, and introduced into 
Great Britain various important American engineering jy. 
ventions and ideas of which his experience and sound judg. 
ment had shown him the utility. Among these were the 
American transit and system of location of lines of railway. 
the now universally known Howe Truss principle of bridge 
and roof construction; and the long eight-wheeled, bogie. 
track passenger and box freight railway cars. He designeq 
and built the first Howe Truss roof and bridges ever put up 
in Great Britain. He planned the first large Howe Trusg 
roof erected in America—that of the Philadelphia, Wilming. 
ton, and Baltimore Railroad Station in Philadelphia ; and he 
designed and built the first iron Howe Truss bridge ever coy. 
structed anywhere—a bridge still in use on the old main ling 
of the Philadelphia and Reading Railway just above 
Manayunk. In 1852, Mr, Osborne undertook as chief engi. 
neer the survey and construction of the Camden and Atlantic 
Railroad—now a part of the Pennsylvania Railroad system— 
| and planned, laid out, and named Atlantic City. His con. 
fident predictions of its successful future were fully justified, 
for Atlantic City has become the most popular seaside resort 
on the east coast of America. The 25th anniversary of the 
founding of this city-by-the-sea was celebrated in 1879, when 
Mr. Osborne delivered an address to over 5000 people, giving 
a history of this great enterprise, which has proved of such 
inestimable value to the American public. Mr. Osborne also 
had charge of the Dauphin and Susquehanna Railroad ; and 
in 1854 became chief engineer of the Lebanon Valley Rail. 
road, which he completed to Harrisburg in 1858, remaining 
associated with the line until 1863. From 1859 to 1870 he 
was connected with the Kast Mahanoy, Danville and North. 
umberland, Shamokin and Northern, Jersey Shore, Pine 
Creek and State Line, Elmira and Williamsport, and New 
York and Oswego Midland railroads. In 1870 he became 
chief engineer of the Western Maryland Railroad; and jn 
1882 carried out a difficult work for North Atlantic City in 
the closing of an inlet through which the sea flowed on 
Brigantine Beach. Mr. Osborne was the author of many 

ks and reports upon engineering subjects, including 
“Select Plans for Engineering Structures,’ and a “ Treatise 
on the Merits of Narrow-gauge Railroads.” He was a re- 
cognised authority upon railroad law in the United States, 
and was frequently called before the Courts to give expert 
evidence. He was specially successful in the designing of 
bridges, whether of wood, masonry, brick, or iron, notable 
examples of which are the stone skew arch bridge, on 
ellipsoidal curves, over Sixth-street, Reading, Pennsylvania ; 
said to be the first of its kind ever built in America; the long. 
lived wooden Howe Truss bridge across the Schulykill at Read- 
ing, burnt during the riots in 1877, and the Swatara brick arch 
bridge on Lebanon Valley Railroad, which has withstood 
heavy floods that carried other bridges away. While quick 
to perceive what was meritorious in American engineering and 
mach nery, as well as methods, and to adopt them, he was a 
strong advocate of the English system of constructing all 
railroad and other public works m the very best manner, as 
being most economical in the end. Bridges built by him 
forty to fifty-five years ago, and still in constant use for 
locomotives, are evidences of the correctness of his views, 
He also carried out successfully much difficult tunnel work, 
including the noted Port Clinton ** Pulpit Rock” Tunnel. A. 
an artistic draughtsman, Mr. Osborne possessed extraordinary 
skill, and some of his paintings and sketches suggested that 
he might have won a high position as a painter had he 
devoted himself to art. He was widely beloved and re- 
spected by all who knew him, and his death is mourned by 
a very large number of friends both in Great Britain and the 
United States. In 1842 he married Eliza, youngest daughter 
of Major Bartholomew Groves, of Philadelphia. She died 
in 1896. Of seven children five survive Mr. Osborne -four 
sons and one daughter. His brother, Mr. John Humfrev 
Osborne, who died in 1894, was also an eminent civil engi- 
neer in the United States, and was associated with Mr. R, 
B. Osborne in many public works. 


HENRY OLIPHANT SELBY. 


Wirh regret we announce the death of Colonel Henry 
Oliphant Selby, R.E., at Montreux, Switzerland, on the 
2nd inst., at the age of fifty-two, Although his name is 
unfamiliar in England, in India he was well known, and 
possessed a very high reputation. He has served there 
almost continuously since 1871. In the Afghan war of 
1879-80 he took part in the march to Kandahar with the 
force under Major-General Phayre, as superintendent of 
signalling on the line of communications, and was mentioned 
in despatches and obtained the medal. In 1881 he was pro- 
moted to captain, in 1887 to major, in 1894 to lieutenant- 
colonel, and in 1898 to colonel. In 1883 he was appointed 
deputy consulting engineer for railways, Bombay, and under- 
secretary to the Government of Bombay in the railway 
branch in March, 1892. In November, 1892, he was appointed 
deputy consulting engineer, and under-secretary for railways 
in January, 1894. In October, 1894, he was promoted to be 
secretary and consulting engineer, and was advanced to the 
rank of superintending engineer in March, 1895, 


CATALOGUES. 


The British Thomson Houston Company, Limited.—Pamphlet 
52. Direct-current enclosed arc lamps, carbon feed. ; 

John J, Royle, Manchester.—Synoptical catalogue ot Royle’s 
patents for steam users. 

The National Telephone Company, Cannon-street, London. ~- 
Illustrated pamphlet describing multitubular cement blocks made 
by the company for electric light mains. : 

The Westinghouse Electric and Manufacturing Company, Nor- 
folk-street, Strand.—Circular No. 1005, Multi-polar generators and 
motors, belted type for D.C, lighting and power ; circular No. 1006, 
lightning arresters for A.C. and C.D. circuits ; circular No. 1007, 
D.C. series are lighting generators; circular No. 1008, belt- 
driven single-phase alternators, 16,000 alternations per minute, 
1100 and 2200 volts; circular No. 1009, belt-driven poly-phase 
alternators, 7200 alternations per minute, 220, 440, 1100, and 
2200 volts, 


Tue New Century.—We have received from Mr. William 
Crow, of Stratford, a chart which shows when the twentieth 
century begins. A circle is drawn and divided into ten equal parts 
numbered 1810 to 1900, Each part is divided again and numbere« 
1to9. The century is completed when the whole circuit of the 
circle has been made, that is, when December, 1900, has been 
reached. We commend the device ty the attention of our Germ 
friends, 
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2000 I.H.P. COMPOUND MILL ENGINES. 


Our illustrations on page 40 are reproductions of a set of 
photographs taken from engines which are representative of 
an improved type of compound engines which is coming more 
and more into favour with millowners and others requiring 


economical working. A few years ago it seemed likely that 
the compound engine would be superseded by triple or even 
quadruple-expansion engines, many of which were then put 
down, but in the majority of instances the results did not 
justify the increased first cost complication and maintenance, 
the expected economy in steam used per indicated horse- 
power being either not realised or neutralised by the in- 


ROPE DRIVEN PULLEY, NAIHATI MILLS the 


creased friction and other losses. It has been repeatedly 
proved that, measured on the more correct basis of fuel used 
in proportion to goods produced, a good modern compound 


engine will compare favourably with the more complicated | 


types, leaving the difference in first cost and maintenance as 
a clear saving. The increasing use of superheating by 
reducing cylinder condensation no doubt favours the return 
to the simpler form of engine, but whatever may be the cause 
it is unquestionably the fact that at the present time com- 
pound engines are being generally adopted for both mill and 
electrical installation. 

The particular engines we illustrate were built in 1896 by 
Hick, Hargreaves, and Co., Limited, of Bolton, to the order of 
J. B. Barry and Co., of London, for the Gourepore Company's 


rs, owing to its proved simplicity and easy and 


| any other part of the engines. As may be gathered from our 
| illustration, the engines have been admirably housed and 
| maintained under the supervision of the company’s general 
manager and engineer, Mr. Chas. R. Orr. 

The points specially aimed at in the design of these engines 
are, the greatest simplicity consistent with efficiency, ample 
proportions, and ease of handling and maintenance, but the 
| following special features, adopted as the result of experience, 
{may be noticed. The cylinders are jacketed on the 
| * thoroughfare” system, the steam pipes being as short as 
| possible and all below floor level, the arrangement being 
{shown by our illustration below. The steam main 
| from the boilers terminates in a receiver of large capacity 

placed as near as possible to the high-pressure cylinder, its 
office being to trap any 
water of condensation or 
priming, and prevent 
the intermittent admis- 
sion of steam to the 
cylinder, setting up pul- 
sations in the steam 
main, such as frequently 
cause broken pipe joints, 
and are liable to start 
priming. From _ the 
receiver the engine stop 
valve admits steam, tan- 
gentially, to the lower 
part of the high-pressure 
jacket, through which 
the whole of the steam 
passes on its way to the 
admission valves on the 
top of the cylinder. The 
exhaust valves are at the 
bottom of the cylinder, 
ensuring complete drain- 
ag at every stroke, and 
from them the steam 
passes to the inter- 
mediate receiver, and 
thence to the low- 
pressure cylinder, which 
is jacketed in the same 
way as the high-pressure. 
The intermediate re- 
ceiver is jacketed with 
steam at full pressure, 
taken from the high- 
pressure jacket, the con- 
necting pipe serving 
also to drain the latter, 
combined _high- 

pressure drainage water 

passing from the receiver 

| jacket to a pocket fitted with a gauge glass, and thence toa 
| trap discharging to the atmosphere. The low-pressure 
| drain water in like manner joins that from the interior of the 
receiver, but is led to a trap discharging alternatively to the 
condenser or the atmosphere, the pressure at light 
‘loads being insufficient to ensure the discharge to 
‘the atmosphere. To prevent risk of damage from water 
in either cylinder due to priming or other cause, the 
admission valves are made to lift freely off their seats, 
causing them to act in case of need as steam-loaded relief 
valves of large area, cutirely dispensing with the inadequate 
spring relief valves commonly fitted. This can be arranged 
without difficulty owing to the valve spindles passing through 
the valves to a bearing in the back bonnet, in place of the 


{il Rope Fly Wheels 


Low pressure 
drain pockgt 


High pressure 
drain pocket 


CROSS SECTICN CORLISS ENGINE, NAIHATI MILLS 


jute mills at Naihati, near Calcutta, being the third and 
largest set of the same type supplied to the company by the 
same builders to keep pace with the extensions of the com- 
pany’s operations. The cylinders, which are fitted with the 
builders’ well-known pattern of Corliss valve gear, are 35in. 
and 65in. diameter, by 6ft. stroke, the speed being fifty-five 
revolutions, and the boiler pressure 1301b. The power is 
transmitted by a fly-wheel 28ft. diameter, grooved for forty 
cotton ropes 1in. diameter, and weighing 654 tons. Their 
most economical load -is 2000 indicated horse-power, with a 
margin of about 33 per cent. for overloading in case of need. 
The condensing apparatus consitts of a jet condenser placed. 
centrally, and two vertical air pumps, one being worked off 
the tail rod of each cylinder. Pumps so placed at the rear of 


the engines may be as well lighted, and are as accessible, ag | 


older and cheaper method of driving the valve from one end 
by a sort of screw driver on the end of a short spindle, 
necessitating the valves being the full diameter of the chests 
and making their working unsatisfactory when they wear. 
The cylinders are each built up of four parts, allowing each 
art to be cast of metal specially suited to its duty and of 
ae quality than could safely be used for such a compli- 
cated casting as a cylinder run in one piece. The working 
barrel is simply a pipe of hard close metal, anchored at one 
end and free to move at the other, ina simple but efficient 
form of expansion joint. The piston-rods are carried through 
the back covers of the full front diameter, and are cambered 
by hydraulic pressure so as to be straight when carrying the 
weight of the piston. With a reasonable amount of care and 
adjustment, if necessary, at the periodical examinations, this 


allows the piston to be kept “ floating” in the cylinder, only 
the packing rings touching the bore, and so removing the 
principal cause of reproach against horizontal cylinders. At 
each cylinder cover the rods pass through floating metallic 
packings of the builders’ patent “‘ Soho” pattern, which yield 
freely to every lateral pressure of the rod, and allow the 
weight of the piston and rod to be carried wholly by the 
main and back slides, which are readily adjustable for height. 
These packings are found in practice to revolve automatically, 
giving the rods a mirror-like surface, entirely free from 
cording. The valve spindles also have metallic packings, but 
of a different pattern, no lateral movement being here per- 
missible. 

The crank shaft is of semi-mild steel, made by the Bolton 
Iron and Steel Company, of liberal proportions, and bored 
from end to end to ascertain internal soundness. It is 
carried by swivelling bearings which reduce the risk of a hot 
neck to a negligible quantity so long as lubricant is present, 
this being provided by oil pumps which return the oil to the 
necks after being cooled and filtered, and allow a profuse 
supply of lubricant to be given with only a very small 
wastage. Besides the fly-wheel, the crank shaft carries only 
a bevel-wheel gearing with an inclined shaft, which drives the 
main and supplementary governors, as well as a “ jack-shaft " 
carrying the valve gear excentrics, and the pulleys for driving 
the counter and tachometer. This arrangement is found in 
practice to be a good one, the tooth gearing, though open to 
theoretical objection, running silently and giving no trouble, 
whilst it permits the use of small excentrics and short 
excentric rods, the whole being very accessible and under the 
eye of the attendant. The main governor is fitted with a 
safety appliance which cuts off the steam should the former 
rise to the top through overspeed, or fall to the bottom 
through failure of the driving gear, arranged so that the 
attendant can render it inoperative by a touch, immediately 
before stopping the engine, but automatically re-setting itself 
at safety, when the engine starts again. This automatic 
action prevents a lazy or over-confident attendant putting the 
safety appliance permanently out of gear. A Knowles sup- 
plementary governor corrects the variations of the main 
governor, and gives absolutely uniform speed at all loads, an 
improved form being employed which cannot lock itself at 
extreme positions, and does not involve any risk by interfering 
with the length of the direct connection between the main 
governor and the trip gear of the admission valves. 

The mechanical efficiency of these engines is high. Careful 
and repeated tests of a 1300 indicated horse-power engine of 
the same pattern, showing only 76 indicated horse-power = 
5°85 per cent. of the gross indicated horse-power at the econ- 
omical load, to be lost in engine friction, which has been 
pithily described as “that part of the power of an engine 
which it spends in wearing itself out.’ In the case of a four- 
cylinder double-tandem triple-expansion engine of 1600 
indicated horse-hower, the friction taken in the same way 
was 141 indicated horse-power = 8°8 per cent. The steam 
consumption in regular daily work, with piston and valves in 
good condition, is about 141b. of dry saturated steam per 
indicated horse-power with 1201b. pressure, and 13 1b. with 
160 1b., and careful and prolonged tests of a 1400 indicated 
horse-power set using superheated steam, gave under 12 Ib. 
per indicated horse-power. Still lower figures may be reached 
by using a higher degree of superheat, or by employing a 
tubular interheater, but a leaky tube in the latter might 
quite conceivably pass enough steam to the low-pressure 
cylinder beyond the control of the governor to cause a run- 
away accident at light loads, and such interheaters can only 
be used with safety for engines having the valve gear of both 
eylinders controlled by the governor, as is now sometimes 
done to meet the requirements of electric work. 

Messrs. Hick, Hargreaves, and Co. inform us that since these 
engines were built they have supplied to Calcutta and Bombay 
mills three almost identical sets, except that the cylinders 
were proportioned for 2200 indicated horse-power, and 160 lb. 
pressure, and that altogether since they designed the first 
set of these improved high-pressure compound engines a few 
years ago, they have built ninety-seven sets of 120 indicated 
horse-power and upwards, for pressures of 120 lb. to 160 Ib., 
and aggregating some 70,000 indicated horse-power, as well 
as converting a large number of engines of their earlier types. 
As the result of the experience gained, they recommend, under 
ordinary conditions, the adoption of such engines either 
horizontal or vertical, having found that in good hands they 
can be run for years without accidental stoppages, and at a 
merely nominal outlay for maintenance. To provide the 
steam they usually supply Lancashire boilers fitted with their 
own make of superheaters, and worked in conjunction with 
economisers. 


ALMANACS, CALENDARS, &c. 


Mr. John M. Henderson, of Aberdeen, has had prepared a wall 
almanac of the monthly tear-off type. _ ee: 

Shand, Mason, and Co.’s wall calendar gives the dates of most of 
the world’s principal fires. There is also a large photographic re- 
presentation of the Cripplegate fire. 

From the Henry Weils Oil Company, Deansgate, Manchester, 
we have received a sporting wall calendar, on which are given 
excellent photographic reproductions of several of the leading 
packs of hounds, 

We have received a wail calendar for 1900 from the Trent Navi- 
gation Company. This is of the monthly “‘ tear-off ” pattern, and 
shows clearly, by means of a map, the districts served directly and 
indirectly by the company. 

Julius Sax and Co., Limited, Camberwell, are issuing a novel form 
of wallcalendar. It is acleverrepresentation of anelectrictelephone 
instrument, with monthly tear-off slips. The company state that 
they will be pleased to send copies to applicants. 

A useful blotting pad with a tear-off diary or engagement list, 
a week in an opening, has been sent us by F. Reddaway and Co., 
Limited, the makers of the Camel brand belting. We have also 
to thank the same firm for a glass paper weight on which the 
camel is also prominent. 

Among artisans engaged in the engineering, building, and con- 
structive trades probably no publication of its kind is so deservedly 

pular as Calvert’s Mechanics’ Almanac. We have received a 
copy of this little work for 1900, being the 27th year of its publi- 
cation. The technical information which this annual contains 
bears evidence of having been brought right up to date, and the 
general information is of the usual interesting kind. 

We have bzen favoured with a copy of the ‘‘Gloucester Diary 
for 1900,” which is published by Gloucester Railway Carriage and 
Wagon Company, Limited. The special features introduced into 
the book ras a directors’ calendar on pages’ 70 and 71, and a 
note on each day throughout the diary to enable the periodic 
recurrence of fixed engagements to be recorded, such as board or 
council meetings, fixed to be held, for example, on the second 


Tuesday in each month, 
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SOME NEW ELECTRIC MACHINERY. 


UNTIL quite recently it was the almost universal custom of | 
manufacturers of electric machines to construct them with 
very little or no regard at all for the possible use to which | 
they might be put. Anexample in point is that of motors 
for cranes. There are large numbers of instances where 
cranes have been specially constructed so as to accommodate 
the motors which were going to work them. Certainly all 
the first electric cranes were so made. Gradually, however, 
it was recognised that, instead of accepting motors built to a 
tixed design, it would be greatly preferable if they were made | 
to suit the cranes. This has been done, and now, instead of 
the motor being a complete piece of mechanism in itself, 
it is almost universally supplied of such a form that it | 
practically makes part of the general design. 

The particular form of crane inotor supplied by Ernest 
Scott and Mountain is shown in Fig. 1. It will be observed | 
that it is of such design that it can be bolted direct to steel | 
girders without fear of diverting magnetic lines. The arma- | 
ture shaft is not carried in bearings attached to the frame of | 
the motor, but_is intended to run in bearings_on the crane | 


Fig. 1 CRANE MOTOR 


self, to which the brush-holding arrangements are also | 
attached. The windings of the armature and field magnets 
are well protected by metal screens, and altogether the motor 
gives one the idea of a workman-like job. The armatures are 
made with slotted cores, and the conductors are embedded 
in the slots. The particular motor from which our illus- 
tration is taken is one of six constructed for driving wharf 
cranes. 

The requirements of the fire insurances oftices frequently 
necessitate the employment of enclosed type motors.. We 
have from time to time given examples of the various designs 
of such motors, made by different makers. We now illus- 
trate in Fig. 2 adesign by Ernest Scott and Mountain. It 
has many points which strike us as being excellent. It 
is inanufactured in sizes up to 100 horse-power, and as the 
size increases the number of field magnet poles is also 
increased. Those of smaller power have only two poles, the 
larger sizes having four poles and the largest six poles. The 
poles are of laminated soft iron, cast into the metal of the ring. 
The particular motor from which our photograph is taken is 
of 25 horse-power, and runs at 800 revolutions a minute. 
It is easily taken to pieces. The end covers are in halves, 
and are readily removable. The bottom half at either end 
carries the bearings in which the armature shaft revolves. 
There are two ring lubricators to each bearing. The front 
end cover has two observation holes through which the 
brushes can be seen, and also another opening, closed by a 


| wheel shaft. 


lid, through which access can be obtained to the commutator 
and brushes. Any ordinary movement of the brushes which 


may be found necessary in working is brought about by 
means of the hand wheel seen on the left-hand cover. This 


is provided with a pinion wheel which gears into the rack | 


shown on the ring which carries the brush holders. 
Fig. 3 above represents a main and tail haulage gear for 


| mines. One of these machines is at work in the Glasdir Copper 
The whole apparatus is mounted on | 
The motor is of the two-pole type, | 


Mine, South Wales. 

one made-up bed-plate. 
and is shunt-wound. It is capable of giving 40 effective 
horse-power when running at about 500 revolutions a minute. 
The shaft of the motor is connected to a steel worm shaft, 
on which is mounted a machine-cut double-threaded steel 
worm running in an oil bath. This worm gears into a worm 
wheel, which is provided with a phosphor-bronze rim having 
machined teeth. There is further reduction by means of the 


mitre wheels. There are two winding drums, 4ft. in diameter | 
| by 2ft. wide. 


These have gun-metal bushes, so that they 
can easily revolve on the main shaft when necessary. There 
are three clutches, one for each drum and one on the worm- 


together. »nd near to them again are the levers for working 
the hand?brakes onthe rims of the winding drums. 


The handles for these are all brought close | 


DOCKYARD NOTES. 


THE letter by Messrs. Normand printed on page 12 of the last 
| number of THE ENGINEER, referring to a paragraph in these 
| * Notes" last November, appears to be based upon a misconcep- 
tion. The mean sea speed of torpedo boat No. 212 upon a 
particular cruise was given, and quoted, if we recollect aright, 
as a creditable performance. We alluded to the craft as a 
| 24-knotter, because she was so spoken of in French service 
| newspapers. Our point about the Durandal - type of 
| destroyers had little or nothing to do with their trial speeds, 
| but referred to the amusing theory raised by a correspondent 
lof Le Yacht, to the effect that British destroyers must 
| necessarily lose speed in a sea way—whatever their trial 
speeds—till they could steam no faster than the Durandal 
type! As a matter of fact, many of our destroyers lose very 
| little in a moderate sea, while Palmer's boats, the Lightning 
| class, owing to their peculiar shape, lose none in even a rather 
bad sea. We have, of course, no experience of boats con- 
structed by Messrs. Normand in our service, but we have the 
Normand boiler in all the Laird boats, which have proved 
themselves exceedingly satisfactory. 


Fig. 2--ENCLOSED TYPE MOTOR 


Fig. 4, page 37, shows an extremely compact plant, which has 
Leen supplied for torpedo boat destroyers of the Russian navy. 
The engine is capable of developing 17 effective horse-power. 
It is compound, tandem, double-acting, with the high-pres- 
sure cylinder above the low-pressure cvlinder. The diameters 
are 4in. and 63in. respectively, and the stroke 4in. It 
ordinarily works at 150 lb. pressure, though constructed to 
take 250 Ib. if required, and runs at about 550 revolutions a 
minute. The dynamo is placed very close to the engine 
with a guard plate between. At 550 revolutions per minute 
the dynamo is designed to give 100 ampéres at 100 
volts. The speed of the engine is controlled by means 
of the shaft governor shown in the illustration. Its 
action can be easily seen. It works a lever which is con- 
nected to a spindle running direct to the equilibrium throttle 
valve. The throw of this lever can be regulated by means of 
a hand wheel. The steam passes to the cylinders through a 
vertical separator. Forced lubrication is employed. A small 
oil pump worked off the crank shaft delivers oil from a reser- 
voir under pressure to all the bearings. An oil pressure 
gauge is fixed to the framework of the engine. A regulating 
valve is provided, so that the oil pressure can be varied as 
required. An oil-retaining rim runs round the engine and 
dynamo bed-plates. The dynamo has two poles, and is com- 
pound-wound. It has a slotted drum armature of the 
“former” type. The bed-plate is of brass, and is bolted 
direct to the bed-plate of the engine. A heavy fly-wheel is 
placed between engine and dynamo. This is one of the most 
compact plants for its output that we have seen. 


In service circles a good deal of mirth has been excited 
over the indictment in various daily newspapers of the 
Admiralty for sending the liner Majestic to the Cape at 
17 knots, while in transatlantic voyages she makes 18°5 
knots or more as « regular thing. Had these severe critics 
taken the trouble to study the matter a little before so hastily 
rushing into print, they would have discovered that con- 
densers in temperate climates and in the tropics are not 
quite the same thing. Had the vessel been pushed at the 
demanded speed and failed in any way the critics would then 
have written concerning the ‘ gross inefficiency of the engine- 
room department,” and their wickedness in attempting the 
impossible. It must never be forgotten that Atlantic liners 
are a very special class of vessels, whose coal endurance and 
the proportions of whose machinery are all settled by the par- 
ticular conditions of short voyages at very high speed. 


THE new sloop Rosario, launched at Sheerness about twelve 
months since, has had a successful full power trial of her 
| engines in the basin at Sheerness dockyard. 


THE current Le Yacht, as usual, contains plenty of sous 
marines and submersibles. Goubet No. 2 seems to have 
_made 6 knots instead of the expected 5 knots, and is much 
praised for its ‘ perfect docility.” It certainly appears to 
have more than come up to expectations in this respect, 
easily avoiding some hawsers with which it was feared it 
would get entangled. An interesting fact noted is that 
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when it stayed for a couple of hours 16ft. under water, a big 
bubble came up to the top every now and again. The people 
inside were quite happy and comfortable. The * eye’’—in 
this case an optic tube on the camera lucida principle—was 
satisfactorily experimented with. 


Tur latest parliamentary return of the world’s principal 
navies is a thing which everyone responsible for should be 
proud of. Our seventeen * armoured cruisers,” which come 
under the same heading as the Asama, Fiirst Bismarck, 
Dupuy de Lome, and such like, consist, we presume, of the 
following :—Aurora, Australia,” Galatea, Immortalité, Nar- 


cissus, Orlando, Undaunted, Warspite, Imperieuse, Nelson, | 


Northampton, Agincourt, Minotaur, Northinberland, Achilles, 
Warrior, and Black Prince. We have italicised the worst of 
them. Of these the Warrior has for years been a hulk in 
Portsmouth harbour; the Black Prince is a training ship with 
many of her guns removed; and the Nelson is probably the 
only one of these italicised ‘“ cruisers ” able to exceed 10 knots. 
She can make perhaps 12 knots. Such armour as the non- 
italicised vessels have is under water, and, to all intents and 
purposes, they are equivalent to slow protected cruisers. 
They are, perhaps, 15-knotters. France's eight armoured 
cruisers are the Dupuy de Léme, Chanzy, Charnier, Latouche 
Tréville, Bruix, Pothuau, Vauban, and Duquesclin, the two 
last being the only aged vessels, and these on a par with our 
Warspite and Imperieuse. 


THERE is no occasion to examine the return in detail. Of 


necessity such returns must be very vague and general; the | 
question we would ask is, What purpose do they serve? Yet it | 
should be easy to evolve some rational and general system of | 
classification which should avoid being absolutely inaccurate or | 


absolutely ridiculous. One question we should like to ask is-—If 
the French called their submarines “ battleships,’ would they 
so appear in the return? We ask, because it would be no 
more illogical than the rating of the Lepanto and Italia as 


battleships, while our Powerful and Terrible, of about the | 


same size, but carrying more armour, are called “ protected 
cruisers.” 


TALKING of the Lepanto, we read ina service newspaper 
that her armour belt will. be replaced by one of nickel steel, 
and the superstructure considerably reduced. Even service 
papers ought to have discovered by now that the feature of 


the Lepanto’s belt is its non-existence, while the finding of a 


superstructure would be a puzzle to most people. 


THE accident to the new Royal yacht is not absolutely 
unique. Much the same sort of thing once happened at 
Portsmouth to one of the Indian troopers. The cause then 
Was a quantity of stout, all stowed upon one side. The cause 
in the case of the Royal yacht has not yet been discovered, 
but it is known not to be any of the numerous brood 
conjectured. 


A LiTTLE while ago a good deal was written about an 
American invention for coaling ships at sea under weigh. 
From a letter in Le Yacht we learn that M. Augustin 
Normand invented a similar thing in the early eighties, and 
experiments with it were made in the French navy about 
that time. ‘ 


_ From an interesting article in the Naval and Military 
Record we'see that while in 1890 the cost per ton of battle- 


< 


ships built in Royal dockyards was £49, in 1899 it rose to 

£75 1s. per ton. This rise in cost is, of course, not confined 
to the British Empire, and it is an interesting corollary upon 
' the learned articles we from time to time read about the 
| rising naval estimates of various Powers. It is the cnc 
| important item ignored in the calculations. For instance, in 
| 1896, 71,970 tons cost us £4,287,000, while three years late 
69,100 tons cost £5,186,529—nearly a million pounds mere 
for some 3000 tons less! According to what he wants tc 
prove, the maker of statistics sticks to the tons or else to 
the £s. 


Tue Viper, torpedo boat destroyer, built to the order of the 
Admiralty by the Parsons Marine Steam Turbine Company, 
limited, Wallsend-on-Tyne, underwent her second pre- 
liminary trial yesterday in the presence of the leading 
Admiralty officials, and of the chairman of the company. 
Mr. C. J. Leyland, and the managing director, the Hon. C. 
| A. Parsons. ‘The trial showed a mean speed of 34:8 knots in 
four consecutive runs on the measured mile, the fastest run 
being at the rate of 35:5 knots. The speed attained was 
considerably in excess of that required by the contract, 
namely, 31 knots. 


DEVICES FOR ATTACKING TRENCHES. 


WoNDERFUL results have been attained by the use of 
| trenches in wars during the last half of the nineteenth cen- 
| tury. Not in all wars, for reasons which are easily made 
apparent. Two causes have contributed to the value of 
earthworks, both arising from the power of fire-arms, though 
entirely different in their bearing on the question. The first 
is that while heavy gun fire grew in power until it became 
impossible for masonry to stand against it, earthworks 
successfully withstood it. Long - continued fire might 
certainly so far injure earthworks as to destroy their appear 
| ance, causing well-defined parapets to degenerate into shape- 
| less mounds. The earth might be so far brought down 
| that the slopes became easier to mount here and there. 
Still it was found that even the most promising- 
looking ruin maintained its resisting powers practi- 
/ cally unimpaired. The earth blown out by a shell 
| in one spot found its way into the crater made by a pre- 
vious round, and when an assault was attempted the 
defenders fought with nearly the full advantages offered by 
the rampart in its perfect state. This was strikingly 
| exemplified in the siege of Sebastopol. There, the great 
| Redan, the Malakoff, and other works were subjected to 
| continuous fire day and night.- At times so concentrated 
| was this attack that it seemed difficult to find a moment 
| when the black jet of earth thrown up by a mortar shell was 
absent. The open spaces were pitted with the craters of 
bursts so that they looked like the ground of a vineyard, but 
when fire ceased and the assault took place, the defenders, 
who had been ensconsed in bomb proofs deep below the 
ground, came forth and took their place at gun or breast 
work very much as if no firing had been carried on, so that 
in the last attack but one work was captured by assault, 
namely, the Malakoff, and that was taken by surprise 
by a rush of men out of a sap, which had _ been 
pushed to within about 20ft. of the ditch. By means 
of ladders and planks the Malakoff was inundated with 
| French soldiers before the Russians had found out 
/ that the assault was ordered, and they came out of their 
dens to find themselves prisoners. The Tricolour went up 
| six minutes after the attack was ordered, but one single 
musket shot having been fired. With this exception, on that 


day, no bastion in} Sebastopolfwas captured and held by 
French or British troops until the Russians fell back to the 
north side of the harbour. Subsequent wars endorsed tke 
value of earthworks so far as they were tried, but some of 
them were too rapid to give much opportunity for their full 
development. Hence the French and Italian war with 
Austria, the Danish war, the Prussian and Austrian war, and 
the Franco-German war, gave no such illustration of the 
power of earthworks as had already been seen at Sebastopol. 
In the Russo-Turkish war, however, Plevna more than’re- 
produced the success in defence above described. Month after 
month, Osman Pasha not only held his own, but heaped up addi- 
tional earth defences, until the Russians had lost 30,000 men in 
the siege and in repeated assaults, and seemed to be no nearer 


| success than when they began. Then the Emperor gave tke 


direction of the siege to Todleben, the originator and master 
of the system of the defence of Sebastopol. Three months’ 
artillery attack under Todleben practically attained nothing, 
although 508 field guns and 45 siege pieces were eventually 
employed against the Turks’ 100 guns and earthworks. 
Plevna, in fact, was at last only taken by being surrounded 
and starved into surrender. So much for the heavy gun 
attack and assault of earthworks. 

To pass on, next to the second and even more important 
factor, is the development of trench work. In the American 
war breech-loading small arms had scarcely begun. to show 
their power ; yet infantry rifle fire was sufficiently formidable, 
and the war was sufficiently prolonged to-show the great 
value of infantry trenches; indeed, General Grant only 
carried his advance at the cost of very heavy loss. The breech- 
loading small arm exhibited its power in the wars in which 
Germany wasengaged, but as above said, they were too rapid fcr 
t 1e full development of trench work, and the coming in of magze 
zine arms and smokeless powder threatened such an increase 
of power to the defence that, as we pointed out in our articles 
of September 29th and October 13th, even broken ground is 


Figs. 1 and 2—BOYNTON SHIELD 

extremely difficult to carry if ‘held by determined men, who 
are good shots, firing smokeless powder.” If this is true of 
unprepared difficult ground, a well-trenched position may 
well be almost impossible to carry.. At Plevna the Turks 
fired ordinary breech-loading rifles until the attacking party 
approached in an assault, then each man caught up a maga- 
zine arm lying close to his hand, and discharged the con- 
tents of the magazine, giving, no doubt, the impression that 
increased numbers had joined in. At Plevna, however, the 
magazine was imperfectly developed, and, what is much more 
to the point, smokeless powder had not come in. The whole 
air must have been obscured by thick, white smoke; aim 
was impossible, and the Turks certainly erred in even the 
general direction of their fire, which was too high, so that 
the Russian supports suffered more heavily than their first 
line. 

A work is now much harder to carry held by Boers 
firing, as we have said, under conditions when each man 
“is invisible probably little exposed, and able to fire 


Fig. 3-SHIELDS IN USE 


as deliberately cr as fast as he likes,” .\ ith no smoke 
to interfere with his aim or to reveal his: position. 
So difficult is it to advance in the face of such -fire 
that it can hardly be doubted the spade will be constantly at 
work, and forces will be ever working round each other's 
flanks, or advancing on each other by sap and trench, the 
usual means of success being to surround and starve out an 
enemy. It can, however, hardly be questioned that it may 
be so important to carry a trenched position that the opera- 
tion may have to be executed at almost any sacrifice, and we 
think it specially necessary to point out that this will not 
generally be undertaken by men in the act of rapid advance, 
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but rather by those who have been brought to a distinct 
stand, as has unhappily occurred to our armies now in the 
field. Under these circumstances, we ought to have guns of 
position, and not only field guns; that is, we ought to be 
able to attack with the searching action of curved fire, and 
with heavy shells with large bursting charges, and we ought 
to be able to get our range and length of fire exactly, and fire 


accurately. In the actual assault we may surely contemplate | 


availing ourselves of means which might be too cumbersome 
for ordinary field operations. One of these we propose to 


notice; it may appear a wild innovation, but new diffi- | 
culties may well call for new means of dealing with them, | 


and, happily, experiments may be made at home which would 
test its practicability. 

This device is that long since advocated and put into 
working shape by Captain Boynton, of Cammell and Co, 
It consists of a steel shield made to be used singly on a rifle, 
or else fitted shield to shield so as to build up a larger 
defence. Each shield is, of course, made of the best steel, 
with as hard a face as can be given to such thin metal. If 
made of a thickness of ,’,in., it has been found proof against 
musketry at all ranges; that is, the Lee-Metford bullet with 
cordite ammunition. Made of the size shown in Figs. 1 and 
2, it weighs 12 lb. 14 oz. Fig. 1 shows how it may be 
earried. Fig. 2 shows it on the rifle ready toadvance. A 
7 lb. shield, 3 mm. thick, is good for 400 yards, and one 
weighing 5 lb. 13 oz., 24 mm., is suited for 600 yards and 
over. Fig. 3 shows several shields united together. As there 
are eight shields here united, we presume that the arrange- 
ment suggests a supply beyond what men could carry on the 
march. 
. The question is, what function would be fulfilled by these 
shields. We have before touched on this question. In 1894 
several shields were tried in London, including those of 
Maxim, Dowe, and Loris. An infantry man finds cover fairly 
readily on broken ground, and we question the desirability of 
his carrying a shield on the march. For an advance for a 
short distance under fire, however, shields might prove very 

Aman could at any time cover his head and heart 
with a shield, and these are the only places where the Afridis 
said that our bullets did serious harm. Fording a river 
under fire is happily a rare operation, but a very critical one. 
Shields would here give considerable cover to the portion of 
the body out of the water. Supreme moments and occa- 
sions must indeed occur in war, and the assault of an 
entrenched position is one of them. Very much may depend 
on success, and a slight thing may turn the balance between 
success and failure. We think that shields may be usefully 
employed by men in connection with such an attack, especi- 
ally by the supporting troops. It would, we think, be worth 
while making some experiments as to this, specially as to the 
ease with which men could carry them forward and utilise 
them. There remain other devices which may be noticed on 
another occasion. 


MINING ANNALS OF WALES IN 1899. 


A YFaR of almost exceptional prosperity in the Welsh coal 
trade, with an export little short of twenty million tons 
despatched in greater part to all quarters of the world, 
has only been marked by one colliery explosion of note, that 
occurring in the No. 2 Rhondda seam of the Llest Colliery, 
Garw Valley. This took place on Friday, August 18th, and 
was attended with a loss of twenty lives. At the close of the 
inquest, which was concluded on August 30th, the result was 
given as follows:—That the men who lost their lives were 
suffocated, as the result of an explosion of gas, which had 
been ignited by the use of naked lights. Upon this head the 
jury expressed their regret that safety lamps were not used 
in the colliery before the explosion, and were of opinion 
that the management committed an error of judgment in 
not introducing them. 

One serious hitch in the orderly run of business was caused 
in June by the introduction of books for colliers to sign, 
which they held to be an infraction of the sliding scale 
arrangement. Happily, the threatening cloud drifted away 
by the politic judgment exercised at the several collieries. 

Another disturbing incident was the secession of the Bute 
collieries from the Coalowners’ Association, accompanied by 
the withdrawal of the ‘‘ Lewis Merthyr,” and by the retire- 
ment of Sir W. T. Lewis from the chairmanship of the Asso- 
ciation. 

The return of the whole of the collieries to the old ranks 
in the last month of the year has averted a serious outlook, 


as the exclusion of these ‘collieries, and the introduction of. 


the Western collieries, would have seriously affected the 
adit, and, it may be feared, would have been taken by the 
colliers as an infringement of the sliding scale. 

Two familiar faces in mining life have disappeared during 
the year. In August the Rev. Hopkin Rhys, of Llwydcoed, 
Aberdare, at one time a coalowner, and conspicuous amongst 
other qualifications for his knowledge and valuation of colliery 
properties ; and in September, Mr. Harrison, of the Bwllfa, 
Aberdare, who from the date of his introduction into Wales 
by the Messrs. Brogden was one of the best known of colliery 
officials. Coming from the North of England, he not only 
studied and mastered the locai forms and methods of work- 
ing, and local and imperial legislation as applied to Welsh 
collieries, but acquired a knowledge of Welsh, and was able 
to converse freely in the vernacular with the workmen. 
Another well-known person in the coal world of Cardiff was 
Mr. Maxey, who died literally in harness. 

The closing quarter of 1899 has been signalled in an 
especial manner by the increased reputation of Welsh steam 
coal, which has now become of world-wide celebrity. Old 
colliery authorities can recall the time when Mr. Fothergill, 
as member of Parliament for Merthyr and Aberdare, laboured 
hard, in company with Lord Swansea, then Sir H. H. Vivian, 
in bringing the merits 6f Welsh coal before the Admiralty, 
and though opposed by Northern and Scotch coalowners, 
successfully established their contention by a series of con- 
clusive trials. These old authorities further know what the 
late Lord Aberdare and the present Sir W. T. Lewis did in 
their efforts to further place Welsh coal on the highest 
pinnacle, and, to their lasting credit, improved the conditions 
and lessened the dangers of the Welsh collier. 


_ AmonG the prizes to be offered by the Paris Academy of 
Sciences during the present year, an Extraordinary Prize of 6000f. 
will be given for any work increasing the efficiency of the French 
navy ; the Montyon Prize, 700f., for the invention or improvement of 
instruments useful to the progress of agriculture, the mechanical 
arts or sciences ; the Plumey Prize, 2500f., for improvements in 
steam engines or any invention contributing most to the progress 
of steam navigation. 
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LOCOMOTIVE—END VIEW 


HUNSLET ENGINE CO., LEEDS, ENGINEERS 


NARROW-GAUGE LOCOMOTIVE, 


Wr give to-day several drawings of a narrow-gauge side 
tank locomotive, one of six constructed by the Hunslet 
Engine Company for the Sierra Leone Railway. The follow- 
ing abstracts from the specification give all the information 
required. 

The boiler and outer fire-box are of the best Siemens- 
Martin mild steel; the barrel is 8ft. 1}in. long, and 2ft. 5in. 
diameter at smoke-box end; the plates are gin. thick. The 
outer fire-box is 2ft. Gin. long, 3ft. 8gin. wide at the bottom, 
and 1ft. 94in. below the barrel. The side and back plates are 
gin. thick, and the front or throat plate is j;in. thick. The 
boiler is stayed with gusset and longitudinal stays for a work- 
ing pressure of 1601b. per square inch. The fire-box is of 
the best selected copper, 1ft. 11}$in. long, 3ft. 2gin. wide at 
the bottom, and 3ft. 4gin. deep inside; the plates are j;in. 
thick, the tube plate being #in., and round fire-door jin. 
thick. Copper stays $n. diameter, placed as near 4in. 


plates, and riveted over at each end. The crown of the fire- 
box is stayed with wrought iron girder stays, and protected 
by two fusible safety plugs. 


thick, and fitted with a renewable steel protection plate. 

the side and front plates ;,in. thick. A spark arrester made 
tubes. The tubes are of solid drawn brass 70/30 mixture, 
They are seventy-eight in number, and 1gin. outside diameter. 


thick, extending the whole length of the engine from buffer 
beam to buffer beam, and well stayed together transversely by 
plates and angles. The buffer beams are of steel plates, in. 
thick, well stayed to the frames. The height from top of 
rail to centre of buffer is 2ft. 

The bogies are of the platform type, arranged to allow both 
radial and transverse movement, sufficient to permit the 
engine passing round curves of 120ft. radius. 
supported by friction rollers and slides. The transverse 
movement is controlled by springs, so as to bring the bogie 


10in. diameter and 15in. stroke. The steam chests and 
valves are on the top of cylinders. The valve motion is of 
the ‘‘ Walschaert”’ type, all placed outside the frames. 

| There is a cast iron pump, fitted with gun-metal valves and 
| seats, worked by excentrics on the driving axle. A side tank 
| made of steel plates and angles is placed at each side of the 
boiler, the total capacity being 350 gallons of water. The 
tanks are coupled, with an equalising pipe fitted with cocks for 
emptying. A fuel box is built in the trailing end of side 


centres as they will pitch equally, are screwed into both | 


The back plate is dished out- | 
wards to meet the fire-hole ring, which is circular, i. 
e 


of steel wire netting is fitted inside the smoke-box above the | 


11 w.g. at the fire-box end, and 12 w.g. at the smoke-box end. | 


into the centre when on the straight road. The cylinders are | 


and weights :— 
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tanks, the space outside the cab being raised above the tank 
| by light trellis bars and plates, so that a total capacity of 26 
| cubic feet is provided. A neat and roomy cab made of steel 
| plates is built over the driver’s footplate. The roof is double, 
| with Gin. air space between, and ends are open to allow free pas- 
| sage of air between the roofs. The conditions of service which 
these engines have to fulfil are as follows :—Maximum train 
load—exclusive of engine—to be hauled: A, on a continuous 
gradient of 1 in 60, with the tanks and bunkers in lowest 
working order ; or B, on a short gradient—30 chains in length 
—of 1 in 50, with tanks and bunkers full = 70 tons ; minimum 
speed in ascending a continuous gradient of 1 in 60, with the 
maximum train load = eight miles per hour; maximum speed, 
twenty miles per hour; maximum distance between watering 
stations, fifteen miles ; fuel to be used, Welsh coal ; radius of 
sharpest curve, 120ft.; the gradients are compensated for 
curvature. 
The following is a summary of the principal dimensions 


Diameter of cylinders... .. .. .. .. .. Wn 


smoke-box is of mild steel; the tube plate is gin. thick ; and | 


The frames are of solid mild steel, rolled in one piece, in. | 


Length of stroke .. .. .. lft. sir, 
Diameter of coupled wheels 2ft. 4in 
Diameter of bogie wheels .. lft. Gin, 


Length of coupled wheel base ere 


| Length of total wheel base 15ft. 4in, 

Length of boiler barrel Sft. 
Diameter of boiler barrel .. 2ft. 5in. 

| Capacity of tanks .. 350 gallons 


| Capacity of fuel space ie 26 cu, ft. 


Heating surface— 


i 78 brass tubes, 1gin. outside diameter 277 sq. ft. 
| Copper fire-box (above bars).. 35 aq. ft. 
Total heating surface ‘312 aq. f t. 
6} sq. ft 
Weight, 

Empty. Loaded. 
tons ewt. tons ewt. 

On leading bogie wheels .. .. 2 17 3 8 

leading coupled wheels.. .. 2 16 8 

», middle coupled wheels.. .. 3 1 . 8’ M 

trailing coupled wheels 3 5 0 

» trailing ie wheels 8 hn ~ 

#10 18 


The engine is | 


For the year just closed the aggregate tonnage of 
vessels using Bristol docks was 1,634,129, an increase of 25, 
tons as compared with the previous year. The weight of the goods 
was 2,137,000 tons last year, nearly double that of twenty years 
ago. Never in the history of the port have there been such big 
cargoes to deal with, both foreign and coastwise. At times during 
the past year the Docks Committee have been at their wits’ end 
in finding room at Avonmouth for the cargoes. Now, however 
that the Elder Dempster Line of Canadian boats is suspended 
temporarily the pressure is not so great, 
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RAILWAY MATTERS. 


4 reteGraM from Cairo, dated January 10th, states 
that the first through train reached Khartoum on that day. 
Apout 4500 miles of new railroad was built in the 
United States last year. The average mileage for the four years 
from 1894 to 1897 inclusive was only about 2000, 


‘Tae London and North-Western Railway Company is | 
a large sum of money in the Rhyl district in widening | 


expending 


the line and erecting new bridges and a larger station at Rhyl. 


THE management of the Nicolas Railway has asked the | 
» of Ways of Communications for permission to enlarge the | 


Ministry 
stations at 
stock. 

Tur St. Petersburg Listok announces that another 
train de (ure will be built shortly at St, Petersburg for use on the 
‘Trans-Siberian Railway. This will be the fifth train d¢ /re run- 
ning on the Siberian line. 

To each of the militiamen of the staff of the Great 
Eastern Railway, the company will allow half-pay during their 
absence in the country’s service, undertaking at the same time to 
reinstate them on their return, 

Ir is announced from New York that the Paris, Lyons, 
and Mediterranean Railway Company has ordered 500 steel 
ja cars from Pittsburgh. This is the first introduction of 


\merican steel cars on the Continent. 


(LEANING bridges by sand blast has been tried on five 
structures on the Boston and Maine Railroad. The work is entirely 
.atisfactory, being more thorough than hand cleaning. A pressure 
of 1oIb. per square inch is employed, and the sand has to be 
perfectly dry. 

AppLICATION is to be made next session for (1) powers 
to wind up and abandon the St. David’s Railway, authorised by 
Act, 1898 ; (2) to construct, deviate, and other works, including 
a branch railway to Porthgawn harbour, to acquire land, and 
obtain extension of time. 


Tur Government grant in aid of the construction of the 


St. Petersburg and Moscow, and to increase its rolling 


railway between the Mound and Dornoch has been increased from | 
£9000 to £14,000, which is one-half the estimated cost. The offers | 


for construetion will probably come before the directors this week, 
and the work is expected to be proceeded with almost immedintely. 


Iv order to prevent the increasing destruction of the 
Siberian forests, the Ministry of Agriculture has assigned the sum 
of 30,000 roubles to be expended on the forests in the Govern- 
ments of Tobolsk and Omsk in accordance with the methods 
usually practised in the management of forests in European Russia. 


Tue Tramways Committee of the Hull Corporation 
has resolved to recommend the Council to continue the running 
of the steam cars on the Hedon-road until the Corporation are in 
a position to reconstruct the tramways. The chairman hopes they 
wt be in a position to begin to reconstruct the road in the early 
summer, 

Tur Light Railway Commissioners have decided to 


sanction the construction of a light railway along the Welsh coast 
from Rhyl to Prestatyn, The motive power will be electricity, 


and the line will present few engineering difficulties. The line | 


will start from the entrance to the pier at Rhyl and terminate in 
the High-street, Prestatyn. 


Tue Russian Ministries of Ways of Communications 
and of Finance have confirmed the arrangement entered into 


between the management of the Siberian Railway and the Steam- | 


ship and Trading Company of Western Siberia, and by which 
through freights between the stations of the genera] railway 
system and Semipalatinsk and Barnaul are to be conveyed by way 
of Omsk and Ob, 


YELLOw signal lights to indicate ‘ caution” at distant 
signals have been adopted on the Canadian and Pacific, and on 
the New York, New Haven, and Hartford railroads. Opinion on 
the lines mentioned is not unanimous in favour of the innovation, 
one of the objections being that this colour is not sufficiently 
distinctive, and another is that yellow is liable to be confused with 
red which, of course, indicates ‘‘ danger.” 


Ir is stated that the Central London Railway cannot 
he ready for opening before March or April. The stations are 
nearly complete, the majority of the electric lifts in position, and 
the pfinoren 4 rail, which serves as the electric conductor, is now 
being laid along both the up and down lines. The most serious 
part of the work still to be done is the installation of the electric 
plant at two of the three distributing sub-stations. 


Tue electric tramway system at Bolton, in Lancashire, 
was inaugurated last week, the cars running for the first time on 
seven of the ten routes of the system. There are about thirty-one 
miles of track, covering twenty-eight miles of street, and the 
system is one of the largest of its kind in England. The trattic 
now reaches from the centre of the town to all the outlying 
districts, and the cost will, it is estimated, exceed £300,000 


At a gathering of the North-Eastern Railway men at 
West Hartlepool lately, Mr. Wilson Worsdell said the company’s 
coal and coke bill this year was going to be £140,000 more than 
last year. ‘They who worked the engines and conducted the traffic, 
— 40 1b. of coal per mile, did not think much of that, but 
when they had to make a contract with the colliery world for a 
million tons of coal to carry on their business, it was a very serious 
- when they had to pay from 2s, 6d. to 3s. 6d. per ton more 
or it. 


One of the best known engineers of Canada, Mr. 
Walter Shanly, died in Montreal last month. He was born in 
Ireland in 1819. He was employed on the Beauharnois and 
Welland canals, and a few American railways until 1850. In that 
year he became engineer of the Ottawa and Prescot Railway ; in 
1851, engineer of the western division of the Grand Trunk Rail- 
way, and in 1858 general manager of the latter system. In 
—— he is probably best known from his work on the Hoosac 

unnel, 


A ratLway accident which might have proved of a very 
serious nature occurred at Oldham last Friday evening. A Great 
Central passenger train, with about fifty passengers, proceeding 
from Glodwick-road Station in the direction of Guide Bridge, 
collided with an empty London and North-Western train for 
Greenfield and Yorkshire connections. The engine of the passen- 
ger train struck the brake-van of the empty train, knocking it off 
the metals on its side, and the under structure of the van tore 
along the side of the passenger train, doing great damage. A 
number of persons complained of injuries. 


On Wednesday at the Board of Trade Offices Sir 
Alfred Hickman, M.P., and Sir John Jenkins, M.P., on behalf of 
the British Iron Trade Association, argued, in the presence of 
representatives of most of the railway companies, in favour of tee 
bars, channel bars, and similar manufactured iron being so classi- 
fied under the Railway and Canal Traffic Act as to enable lower 
rates to be charged for the carriage of such articles. Evidence 
was called in — of a contention that 1s, a ton sometimes 
made all the difference between securing or obtaining contracts 
for such work as bridge building. A decision upon the general 

ulestion was reserved, 


NOTES AND MEMORANDA, 


| Tur gold yield of Victoria for the year 1899, amounted 
| to 854,500 ounces, being an increase of 17,242 ounces as compared 
with the preceding year. 


Ow and after January 18th, the metric system of 
measures will be allowed to be used in Russia side by side with the 
Russian system at present in use. 


METAL is said never to rust in the waters of Lake 
Titicaca, A chain or an anchor can be left in it two weeks, and 
will be as clean and bright as when it came from the foundry. 


Tue strength of the German navy this year will be 152 
ships, comprising 17 battleships, 8 ironclads, 11 large cruisers, 27 
‘small cruisers, 5 gunboats, 84 torpedo boats. In sixteen years’ 
time it is stated that the navy will be increased to 222 vessels, 


Ir has been noted in connection with the prevailing 
pid ic of infl , that in the North of England, where the 
disease is common amongst artisans, the men who work in very 
high temperatures alone appear to have escaped the infection. 


| In the eleven months of the past year ending 
| November, the output of German pig iron was 7,384,231 tons, as 
| compared with 6,740,379 tons in the corresponding portion of 1898, 
| being an increase of no less than 643,852 tons, notwithstanding the 
large quantity imported during the year. 


| THe question of supplying St. Petersburg with water 
from Lake Ladoga was raised lately at a sitting of the Town 
| Council of the capital. As St. Petersburg lies only forty 
miles west of Lake Ladoga, it ought not to be a very difficult or 
| costly work to lay the necessary water pipes along the almost level 


| banks of the Neva. 
| As the result of an investigation of the septic tank 
| system extending over two years by a special committee, the 
| silver medal of the Sanitary Institute has been awarded to the 
| Septic Tank Syndicate, Limited, for the septic tank as an appliance 
' for the hydrolysis of suspended organic matters in sewage and the 


reduction of sewaze sludge. 


At the late meeting of the Paris Academy of Sciences 
| acommunication was made on some phenomena presented by iron, 
| by M. Galy-Aché. The results of the experiments upon a very 
= sanple of iron are in accord with the views of Osmond and 
| Werth, that there are two allotropic varieties of iron, a-iron, 
| stable at the ordinary temperature, and B-iron, stable at high tem- 
| peratures, 


| THe special correspondent of the Standard at Capetown 
| states that experiments with the Marconi system of wireless tele- 
graphy have been carried out on the lines of communication 
| between Modder River and De Aar, with most gratifying results. 
| At the same time difficulties were experienced at some points 
| owing to the ironstone in the kopjes, the presence of which inter- 
| fered appreciably with the wave transmission. 
| AccorpinG to the Melbourne Age, a nugget of gold 
| weighing 1600z. has been found at the New Nuggety Gully, near 
| Yandoit, and about ten miles north-east of Daylesford, in Victoria, 
at a depth of 13ft. from the surface. The nugget is very smooth 
and well water-worn, and there are a few specks of quartz adher- 
ing toit. It is about 6in. long, 4in. wide, and 2in. thick in the 
centre, tapering off to a thickness of }in. at the edges. The gold 
is worth about £4 1s. per oz, 


In modern wind machines it is caleulated that a 14ft. 
wheel will yield } horse-power with a 10-mile wind, } horse-power 
with a 12-mile wind, 1 horse-power with a 16-mile wind, and 
24 horse-power with a 25-mile wind. A 20ft. wheel will give 
1} horse-power at 10 miles, increasing to 54 horse-power at 25 miles. 
A wheel 30ft. diameter is estimated to produce from 3 horse-power 
at 10 miles to 9 horse-power at 25 miles velocity ; a 40ft. wheel 
ought to give from 5 to 12 horse-power. 


Tue German Emperor was to have been present on 
Tuesday at the celebration of the beginning of the new German 
century, arranged by the Charlottenburg Polytechnic Academy. 
The Senate of the Academy have conferred the title of ‘‘ Doctor 
of Engineering "—a term said to have been coined by the Emperor 
himself—upon Prince Henry of Prussia, as a sign that the develop- 
ment of the German navy is the next great task of the new century, 
the German Empire, and technical science. 


Tur changes in volume accompanying the hardening 
of hydraulic cements have been the subject of experiment by M. 
H. le Chatelier, and the results have been laid before the Paris 
Academy of Sciences. ‘The contraction was measured by seal- 
ing up the cements in the bulb of a thermometer containing water. 
The absolute contraction after six months was between 4 c.c. and 
5 e.c. per 100 grammes of cement. There was at the same time an 
apparent expansion, sufficient in some cases to burst the bulbs of 
the thermometers. 


THE location of guns loaded with smokeless powder 
has been found a matter of considerable difficulty in the present 
South African campaign. Writing to the Times, Mr. W. Lascelles 
Scott points out that by the aid of blue glasses, coloured by oxide 
of cobalt, the smokeless flash can be easily detected. This cuts off 
all light proceeding from the red and yellow rays of the solar 
spectrum, and especially those of the so-called D line of the sodium 
flame. The accuracy of Mr. Lascelles Scott's statement is, 
however, disputed by experts. 


Takrne 100 cycle, tube, and tire companies appearing 
in the Birmingham Stock Exchange list, only 37 have earned 
rofits last year, as compared with 71 for 1898, Of these, only 26 
ve declared dividends on the ordinary shares, against 50 last 
year, and in most cases the amount of dividend has been reduced. 
ese companies have a subscribed capital of £16,000,000 to 
£17,000,000, including debentures, and the total earnings are less 
than £500,000, or about 3} per cent., without deducting the losses 
in the case of about 70 concerns. 


THE annual Blue-book relating to canal traffic in the 
United Kingdom, in 1898, has just been issued. From this pub- 
lication it appears that the total mileage of British canals was 
3906, and during the twelve months the traffic conveyed over them 
amounted to 39,358,394 tons, which earned a total revenue of 
£2,408,534. Of the total, the share of the Manchester enterprise 
was 22,118,005 tons. Add to this 6,009,820 tons, the quantity 
carried by railway-owned canals, and it appears that the other 
waterways conveyed a little over 11,210,000 tons. 


Tur beneficial effect of water filtration upon the typhoid 
death-rate of a community afflicted with polluted water is strikingly 
shown by figures given in the report of the Massachusetts State 
Board of Health for 1898. From 1887 to 1892, inclusive, the 
number of deaths from typhoid in the City of Lawrence ranged 
from 47 to 60 per annum, a rate per 10,000 of population of 11°44 
to 13°44. The filter plant was put in operation in the latter part 
| of 1893, and the typhoid deaths for that year fell to a total of 39 
and arate of 7°96 per 10,000. In 1894, the first full year the 
filter was in service, the deaths were 24 and the rate 4°75 jo 
10,000, There has been a steady diminution since, until in 1898 
there were but eight deaths from typhoid fever in the city, giving 
a rate of 1°39 per 10.000 population, 


MISCELLANEA. 


Tue Lee-Enfield rifle is being supplied to the City of 
London Imperial Volunteers instead of the Lee-Metford. 


THE Electrical Engineer Volunteers Corps has offered 
to send out sixty rank and file and five officers for active service in 
South Africa. 


Ir is stated that Sir Richard Tangye has generously 
placed his Cornish residence, Glendorgal, near Newquay, at the 
disposal of the War-office for the South African couvalaccenta. 


Tue Crewe Town Council have decided to confer the 
honorary freedom of the borough on Mr. F, W. Webb, chief 
mechanical engineer of the London and North-Western Railway 
Company. 

Tue Prince of Wales is to be invited to visit Hull in 
order to cut the first sod of the works in connection with the great 
joint dock scheme of the North-Eastern and Hull and Barnsley 
Railway Companies in June. 


Tue President of the Board of Trade has consented to 
receive a deputation at Whitehall-gardens on Wednesday, the 
17th inst., at 2.30 p.m., of those who have suffered from the failure 
of the ** Metropolitan Electric Supply Company” to supply them 
with current. 


A MOVEMENT is on foot to still further improve the town 
of Aberystwith, which the enterprise of the Cambrian Railway 
Company makes every year more attractive. The authorities are 
applying for powers to borrow money for extending the promenade 
around the Castle Ruins to the Harbour, 


A New York firm is reported to be placing upon the 
market a motor carriage in which the motive power is derived 
from acetylene gas. Illustrations of the general arrangement have 
appeared in the American press, but no details of the motive 
mechanism. We await these with considerable interest. 


Tue South-Eastern and Chatham Railway has made 
arrangements with the Wireless Telegraph and Signal Company for 
the Marconi system to be used, in the course of a few weeks, on 
the company’s Royal Mail steamers running between Dover and 
Calais, and also between Folkestone and Boulogne. 


Tue Government have given orders to Vickers, Sons. 
and Maxim to manufacture as many 4°7in. and 6in. quick-firing 
guns as they can turn out until otherwise notified. Other manu- 
facturing firms who have received contracts from her Majesty's 
Government are under orders to execute them as expeditiously as 
possible, 


Arter keen competition with American firms, the 
Patent Shaft and Axletree Company has succeeded in securing the 
contract to construct a new bridge to cross the Tugela at Colenso, 
to replace the old one which has been destroyed. Seven spans are 
required, and the work has to be carried out with the utmost 
despatch. 


THE Japanese steamer Tamba Maru, on her way to 
Yokohama, and the steamer Tordenskjold, of Bergen, from Long 
Reach for West India Dock in ballast, came into collision on the 
Thames about 7 o'clock on Tuesday evening off Beckton. The 
Japanese vessel anchored at Gravesend before being docked. She 
had her stem, bows, and fore k full of water. The Tordensk- 
jold sank, her crew being saved. 


A BrirMIncHAm correspondent states that there 1s 
abnormal activity in the gun trade there, in the manufacture of 
military small arms other than regulation patterns. The demand 
is principally for a special class of magazine carbine of a shorter 
and lighter pattern than the regular arm, for the use,pf officers, both 
cavalry and infantry. In many cases the officers at the front are 
substituting the new carbine for the sword, in order not to be left 
comparatively defenceless in face of the Boer marksmen. There 
is also a t demand for Snider rifles, the old patterns in stock 
selling with great rapidity. 


AN important improvement in small ordnance has 
recently been made by Lieut. Anderson, of the Inspection Staff, 
Army Ordnance Department, Woolwich Arsenal, whereby the 
12-pounder quick-firing and garrison artillery weapon can be used 
asa field gun. It is reported to have been tried within the last 
few days at the Government proof butts, and found to have an 
effective range, as a field gun, with lyddite and shrapnel shell, of 
over 10,000 yards. The change has n officially approved, and 
orders issued to get a number of the guns ready and sent out to 
South Africa mounted on R.M.L. 25-pounder gun-carriages, 


A NEW boat for the Hamburg-American Line, the 
Deutschland, was launched on Wednesday from the yard of the 
Vulcan Company at Stettin. The vessel has a length of 714ft., a 
beam of 67ft., and a depth of 43ft., measured from the upper deck 
to the keel. When fully laden she will have a displacement of 
23,200 tons, and a capacity of 16,200 register tons. e Deutsch- 
land is 36ft. longer than the Kaiser Wilhelm der Grosse. She is 
fitted to accommodate 467 saloon passengers in 263 cabins, 300 
intermediate passengers in 99 cabins, and 290 steerage passengers. 
The engines consist of two six-cylinder engines, working quadruple- 
expansively and together, indicating 33,000 horse-power. 


At a meeting of the Gas Committee of the Manchester 
Corporation held last week, Mr. John Gibson Newbigging, engi- 
neer and manager of the Macclesfield Corporation Gasworks, was 
appointed chief engineer of the Manchester Gasworks to succeed 
M: . G. E. Stevenson, who was killed in the explosion which occurred 
at the Rochdale-road works in October. The salary is £800 per 
annum. Mr. Newbigging has made a special study of the treat- 
ment of the residual products from the manufacture of gas, and 
this knowledge will be useful to the Manchester Corporation in 
connection with the new departure in that direction recently 
decided upon. 


A Butt has been deposited for next session having for 
its object the construction of a ‘ transporter” bridge over the 
Mersey and the Manchester Ship Canal, and connecting Widnes 
and Runcorn. The bridge will be constructed so as to “‘ transport ” 
trucks, passengers, and merchandise, by means of a suspended 
platform, and propelled by machinery worked by electricity. The 
company will have 2 capital of £75,000, with the right to borrow 
on mortgage a further sum of £25,000. It is proposed to empower 
the Lancashire Council, the Cheshire Council, the Corporation of 
Widnes, and the District Council of Runcorn, to contribute towards 
the capital of the company, whose revenue will be derived in tolls 
chargeable according to a schedule attached to the Bill. 


LuaneE.ty has been interested of late by the report of 
Mr. G. N. Abernethy to Mr, Arthur Stepney on the harbour works. 
He states that the north training wall is entirely in the wrong direc- 
tion, and if continued can have no possible effect beyond acting 
as a groyne to accumulate sand, &c. He recommends entire 
removal of the north wall, and adduces reasons. With regard to 
the south wall, the only effect produced by this is to deepen and 
maintain a short, detached, and useless channel at a distance of 
half a mile or so from the entrance to Llanelly Harbour. Being, 
however, a work of magnitude, he hesitates to recommend its 
alteration or removal at present. The report concludes with the 
firmly - expressed opinion that any attempt to form a straight 
navigable channel, from Llanelly to Barry Port, through the 
extensive sandbanks, and in a contrary direction to the set of the 


| flood stream, would be futile. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD Co., Vienna. 
F. A. Brocknaus, 7, Kumpfyaase, Vienna I. 

CHINA.—KELLY AND Wa sn, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyvkau AND Cuevitier, Rue de la Banque, Paris, 
GERMANY.—ASHER AND Co., &, Unter den Linden, Berlin. 

A. TWEITMEYER, Leipzic; F. A. Brocxnaus, 
JNDIA.—A. J. ComBRIDGE AND Co., Railway Bookstalls, Bombay. 
JTALY.—LOESCHER AND Co., 307, Corso, Rome ; Bocca FRERES, Turia. 
JAPAN.—KELLY AND Watsu, Limirep, Yokohana. 

Z. P. Manuva and Co., 14, Nikonbashi Tori Sanchome, Tokyo. 

RUSSIA.—C. RICKER, 1h, Nevaky Proapect, St. Petersburg. 
AFRICA.—GORDON AN} Goren, Long-atreet, Capetown. 

R, A. Toompson AND Co., 33, Loop-street, Capetown. 

J.C. Juta & Co., Capetowa, Port Elizabeth, and Johannesburg, 
AUSTRALIA.—GorDoN AnD Gorcu, Melbourne, Sydney, and Briabane. 

R. A. THompson Co., 180, Pitt-street, Sudney; Mel- 
bourne, Adelaide, and Brisbane, 
TURNER AND HeNpDERSON, Hu nt-strect, Sydney. 
NEW ZEALAND.—Upton anp Co., Auckland ; Craia, J. W., Napier. 
CANADA.— MONTREAL News Co., 386 and 388, St. Jaines-atrect, Montreal. 
Toronto News Co., 42, Youge-atreet, Toronto, 
UNITED STATES OF AMERICA.— INTERNATIONAL News Co., 83 and 85, 
Duane-atrect, New York. 


4 Supscriprion News Co., Chicago. 
STRAITS SETTLEMENTS.—Keiiy anp Watsu, Limitep, Singapore. 
CEYLON.—WIJAYARTNA AND Co., Colombo, 


SUBSCRIPTIONS. 


Tux ENomNkER can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
udvance) 

Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers). . £1 Od. 
Cyorn Rrapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
if credit occur, an extra charge of two shillings and sixpence per annum 

will be made, 

Foreign Subscriptions will, until further notice, be received at the rates 
yiven below. Foreign Subscribers paying in advance at these rates 
will reeeive Tuk Enoinerr weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tuk Enoineer, and 
accompanied by letter of advice to the Publisher. 

Paver Copies. Tuick Paper Copies. 
1 Os. 


Half-yearly .. £0 18s, Od. | Half-yearly .. .. £ 8d. 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 


a The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s, per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 


the necessity for going to press early with a portion of the 


edition, ALTERATIONS to standing advertisements should 


arrive not later than Three o'clock on Wednesday afternoon — 
ls p.m., at the Technical College, Finsbury, Leonard-street, City-road. | 


in each week. 

Lettera velating to Advertizementa and the Publishing Department af the 
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Latest Types OF THE BRITISH FLEET.—Our tiro-page coloured 
supplement, representing H.M. ships Formidable, Drake, and 
Adee, may be had, printed on superior paper, upon « roller, 
price 13, by post 1s, 1d. 

If any subscriber abroad should receive THE ENGINEER an 
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elgent through whom the paper is obtained, Such inconcenience, 
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TO CORRESPONDENTS. 


| Tn ovder to avoid trouble and confesion we find it necessary to inform 

correspondents that letters of inquiry addressed to the public, and intended 
| for insertion in this column, must in all cases be accompanied by a large 
| envelope legibly divected by the writer to himself, and stamped, in order 


| 
* 


that answers received by ua may be forwarded to their destination, No 
notice can be taken of communications which do not comply with these 
instructions, 

All lettera intended for insertion in THE ENGINEER, or containing 
queations, should be accompanied by the name and addreas of the writer, 
not necessarily for publication, but as a proof of good faith. No 
whatever can be taken of anonymous communications, 

*,* We cannot undertake to return drawings ov manuscripts; owe imust, 
therefore, vequest correspondents to keep copies. 


REPLIES. 


J. R. (Old-strect).— We believe the address of the Society, if it still exists, 
is Society of Arts, John-street, Adelphi. 

8. 8S. (Dewsbury).—The quantity of water being so small, the intercepting 
tank will, no doubt, prove the simplest way out of the difficulty. 


| 
| 
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size for the tapping hole. 

P. M. (Derby).—It is practically impossible to say, because the pressure 
on the edges of cutting tools depends on many circumstances. For 
cast iron crosshead slides Unwin recommends not more than 40 Ib. per 
square inch. The best rule is to make the surface as wide as you can 
with due regard to other points. 

F. A. W. (Bristol).—Put a few drops of hydrochloric acid in a small glass 
or porcelain vessel and throw some scraps of zinc intoit. Get your 
brass quite clean and free from grit or grease, bind the parts together, 
and heat in a clean smokeless flame. Touch the joint when it is hot 
with a drop of the solution taken up on the end of a bit of clean brass 
wire, and immediately apply the end of a thin stick of solder ; it will 
melt, and can be readily led all round the joint by the moistened 
brass wire. Avoid excessive heating. 

EnQvuIRER.—The process of galvanising is extremely simple. You will 
find it described in Ure’s ‘‘ Dictionary of Arts, Manufactures, and 
Mines.” The zinc is melted in iron tanks, and the articles to be 
galvanised, which have been previously pickled in dilute acid, usually 
muriatic, are then dipped in the melted zinc. There are certain details 
of the process which are known only to the professional galvaniser, 
and cannot be described in books, on which much of the success of the 
process depends. The tanks are liable to rapid destruction. Much 
care is required to get the iron uniformly covered with a coatin 
= too thick noy too thin, and quite free from blow. holes anc 
seales, 


INQUIRIES. 


MACHINERY FOR WEAVING WIRE NETTING. 
Sir,—Can any reader give us names and addresses of firms, either in this 
country or abroad, who manufacture machinery used in weaving wire 
netting ? 
London, January 8rd, V. 


TELEGRAPH POLES. 


Sir, Having an inquiry for stamping and bending machines to manu- 
facture telegraph and electric light pole fittings, we should be pleased if 
some of your readers could informa us where same can be procured. 

Paris, January 8th. AD 


MEETINGS NEXT WEEK. 

THE STAFFORDSHIRE IRON AND STEEL Institute.—Saturday, January 
20th, at 7 p.m., at the Institute; Dudley. Paper, “ Foundry Iron,” by 
Mr. Herbert Pilkington, M.I.C.E., M.I. Mech. E., Past-President. 

Tae IxstireTion or Junior January 18th, at 


Lecture, illustrated by experiments, &c., on ‘* The Balancing of Engines,” 
by Prof. W. E. Dalby, M.A., M. Inst. C.E. 

Royat. METEOROLOGICAL Society. — Wednesday, January l7th, at 
7.45 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster. Address by the President, Mr. F. Campbell Bayard, 
LL.M., on ‘‘ A New Discussion of the Greenwich Meteorological Observa- 
tions, 1848-1898," 

Soctetry or Arts.—Wednesday, January 17th, at 8 p.m. Ordinary 
Meeting. Paper, ‘‘ Ventilation without Draughts,” by Mr. Arthur Rigg. 
—Thursday, January 18th, at 4.30 p.m. Indian Section. Paper, ‘‘ Our 
Work in India in the Nineteenth Century,” by Sir William Lee-Warner, 
K.C.S.1., M.A. 

THE INSTITUTION OF MINING AND METALLURGY, LonponN.— Wednesday, 
January 17th, at 8 p.i., in the Lecture Hall of the Geological Museu, 
Jermyn-street, 8.W. Papers, ‘‘ A Development in Gravitation Stamp 
Mills,” communicated by Mr. D. B. Morison and Mr. D. A. Bremner ; 
** Notes on Gold and Platinum Mining in the Ural Mountains,” communi- 
eated by Mr. D. A. Louis, F.C. 

INSTITUTION OF MECHANICAL ENGINEERS.—Wednesday, January 17th, 
at 2.30 p.m., Graduates’ Visit to the Royal Arsenal, Woolwich. Trains 
leave Charing Cross, 1.32, 1.40 p.m, Trains leave London Bridge, 1.43, 
1.53 p.m.—Friday, January 19th, at 2 p.m., Graduates’ Visit to Midland 
Railway Company's Works at Kentish Town. Assemble under clock on 
platform of St. Pancras Passenger Station, 2 p.m. 

Institution or Great Britain.—Friday, January 19th, at 
9p.m. Discourse on “ Flight,” by the Right Hon. Lord Rayleigh, M.A., 
D.C.L., LLD., F.R.S., M.R.I.—Afternoon Lectures at 3 p.m.: Tuesday, 
January 16th, ‘The Structure and Classification of Fishes,” by Prof. E. 
Ray Lankester, M.A., LL.D., F.R.S. ; ursday, January 18th, ‘‘ The 
Senses of Primitive Man,” by Mr. W. H. R. Rivers, M.A., M.D., F.R.C.P.; 
Saturday, January 20th, ‘“ Neglected Byways in Music” (with musical 
| illustrations), by Sir Hubert H. Parry, Mus. Doc. M.A., D.C.L. 

Tue Institution oF ENGINEERS.—Tuesday, January 16th, at 
8 p.m. Ordinary meeting. Papers to be discussed, ‘‘ The Purification of 
Water after its Use in Manufactories,” by Mr. Reginald A. Tatton, M. 
Inst. C.E.; ‘Experiments on the Purification of Waste Water from Fac- 
tories,” by Mr. W. O. E. Meade-King, M. Inst. C.E. Paper to be read, 
“Swing Bridges over the River Weaver at Northwich,” by Mr. J. A. 
Saner, M. Inst. C.E.—Friday, January 19th, at 2 p.m., Students’ Visit to 
the Hydraulic Installation at Somers Town Goods Depét, and to the 
Kentish Town Locomotive Sheds of the Midland Railway, where a new 
American goods engine will be inspected. Assemble under the clock 
inside St. Pancras Passenger Station at 2 p.m. 


DEATHS. 
On the Sth inst., at 10, Marchwood-crescent, Ealing, JOHN ANSTIF, 


civil engineer, of pneumonia following influenza, aged sixty. - 

On the 3rd inst., at Edenvale, South Woodford, Essex, CHARLES THOM- 
son Youna, superintendent engineer of the Shaw, Saville, and Albion 
Shipping Company, Limited, aged fifty. 
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SHELL-FIRE IN THE WAR. 


TuHrovGuovt the present war, in victory and in defeat, 
in the dearth of news and in the plenitude of it, there 
has been one constant and ever-present factor of which— 
if the space devoted to it in nearly every newspaper is 
any criterion—the public cannot have too much, and in 
which its faith is unbounded. We refer, of course, to the 
| lyddite shell, which, on paper at least, has already slain 
|more Boers than there are in South Africa. Indeed, 
| from some reports it would appear that in order to keep 
the ball rolling the Boer forees every now and again 


notice | 


W. P. L. (Mertola).—The figures opposite the number of threads on the | 
gauge, if subtracted from the diameter of the screw, give the correct | 


abandon their usual tactics, and congregate in ever- 
| increasing groups, so that the record of “sixty to seventy 
| killed by a single lyddite shell” may be beaten on the next 

occasion. True, the Boers, into whose trenches these 

shells are dropped, do not favour us with lists of losses 

corresponding to the reports. They appear to accept the 
‘latest thing in projectiles with a good deal of phlegm, 
and incidentally have informed us that “ three out of four 
fail to burst.” The question is, which side is correct ? 
and we much fear that the answer must give the palm to 
| the Boer. 

Hitherto it is the naval guns that have fired all, or 
nearly all the lyddite, a few rounds of which are supplied 
| to nearly every 6in. and 4°Tin. piece in the fleet. Now, it 
is worthy of note that such lyddite shells as have been 
| fired against the Boers are the first that naval gunners 
| have ever fired; in ordinary target practice they never 

have been and never are used. Long before the war 
‘broke out, every ship had high explosive shell in her 
magazines. There is an old joke about one of our ships 
in which, “in order to avoid accident, the big guns are not 
to be fired, except in case of action with an enemy.” 
|Some very similar order obtained about lyddite shell. 
| Highly-trained specialists at Whale Island have no 
| doubt fired lyddite, and are as familiar with it as the 
| army specialists, but the ordinary naval officer has not 
only had no experience with it, but is apparently very im- 
perfectly instructed in its effects. The only really uniform 
| piece of teaching has been that a 2in. Harvey screen will 
| keep out a 6in. high explosive shell ; and the backs of all 
| our casemates have been constructed on this principle. 
Yet there is very good reason to believe that a 6in. high 
explosive, certainly with the new fuse—of which — 
e 


| anon—will penetrate 2in. armour before it bursts. 
| French melenite shells will not, so far, do this. 

At the present moment, however, the effect of a burst- 
| ing high explosive shell is of more importance to us than 
| its penetration. What is its effect? Whoknows? Cer- 
| tainly not those who are most likely to be called upon to 
/use it in the field. Everyone connected with them is 
| fully cognisant of what common shell will do against this 

or that structure, and upon this or that kind of ground ; 
| but that sort of knowledge is more or less absent where 
| lyddite is concerned. One is convinced that the effect of 
high explosives is extremely local; another believes in 
| lyddite because instead of a relatively few big pieces, as 
with common shell, the high explosive has many small 
| pieces which are flung an infinitely greater distance. Yet 
' another is firmly convinced that the virtue of the lyddite 
‘shell lies in the fact that instead of doing its damage 
| ahead of the bursting point, it does it behind and strikex 
| back. Now against the unarmoured portions of a ship 
the difference between a common and a high explosive shel! 
| is, or was, that while the former enters, bursts, and does 
| damage on the opposite side to the point of entry, the 
lyddite shell bursts—or was supposed to burst—where it 
enters, and as it enters, being for that reason infinitely 
more destructive on the fighting side of an enemy. 
Its ability to kill by concussion within a radius of 
seventy to a hundred yards was to all intents and 
purposes unsuspected till the war correspondent came 
along in the present war. For some reason, either 
because there was a tendency to regard the original 
lyddite shell as too dangerous to the users, or from 
a fear or knowledge of its bursting before penetrating all 
save the very flimsiest of obstructions, new lyddite fuses 
were devised a year ormoreago. These are characterised 
by all sorts of devices to prevent premature explosion, 
and against structures it may be taken that their effect 
is precisely the same as that of common shell—saving 
always the small pieces instead of larger fragments. 
Against thin armour they may be depended on to 
penetrate quite as great a thickness as any common shell 
—perhaps more. These safety fuses appear to be those 
which we are using with the lyddite shell in South Africa ; 
and it puts us in much the same position as would be a ship 
using armour-piercing shell against an unarmoured cruiser. 
This is fully borne out by those Boer accounts, which 
there has been an undue tendency to treat as mere bluff. 
The statement that lyddite shell rarely burst save when 
they hit a rock fits in perfectly reasonably with what 
we know of the new fuse. It is very doubtful whether 
lyddite, as we use it in South Africa, has much value 
save from the “moral effect’ point of view, and the 
utility of that is passing or passed. The Boer is a person 
of phlegmatic temperament, and now that he is more or 
less used to lyddite, we may well question whether it is 
of much value against him. We may certainly discount 
its poisoning qualities. It may give a few Boers stomach- 
ache, but it will not win us the Transvaal. In the mili- 
tary position that obtains as we write it is none too easy 
to. predict what will, save a masterly attitude of sitting 
tight, and wearing out the enemy—a strategical virtue 
that the condition of beleaguered Ladysmith may put out 
of the question. 

This turns our thoughts to the fact that lyddite is not 
the only high explosive, or the Ultima Thule of 
science. Several worse death-dealing inventions exist, 
and but for popular sentiment would be beyond the ex- 
perimental stage to-day. At the Hague Conference Great 
Britain did not bind herself not to use certain ‘‘ poison 
shells” that science has either projected or manufactured. 
Chief among these is an infernal device for creating a life- 
destroying cold—which sounds tolerably bad, but is 
probably no. more fatal in its way than would be an 
explosion of lyddite in a confined space. Other life- 
destroying weapons of more or less the same kind have 
been projected. It is enough for our present purpose to 
mention the existence of these poison shells without dis- 
cussing the details of their construction or debating the 
ethics of their employment. That the use of such shell 
would end the war, that they would make war impossible, 
that they would even make it more terrible, or more 
ultimately deadly, we do not for one moment believe. 
A single Maxim gun, worked by two men, could exter- 
minate a whole regiment in a minute or so, if only the 
regiment were in a position to favour the operation. 
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Actually, the Maxim does nothing so fearful, because 
means are taken to prevent it, and means would as 
quickly be adopted to prevent “exterminating shell” 
from coming up to their name. But they would certainly 
act as a stopper on the principal method of Boer warfare 
just at present, because they would succeed in doing in 
their way, what the lyddite shell is meant to do in 
xnother, but fails to accomplish. 

We do not look to see these implements of destruction 
employed, but failing an advocacy of their employment, 
we should like to see lyddite shell used with more sensi- 
tive fuses and a seventy-five per cent. greater tendency 
to burst. There are plenty of people who have vigorously 
criticised our generals, but, so far as we know, absolutely 
nothing has been said on the very vital question, ‘* Do 
our shells burst as they should, and when they burst at 
all, how much of that bursting is harmless ?"’ The Modder 
River was entirely won by our artillery ; at Magersfontein 
failure was a good deal due to the fact that shell fire did 
not clear the Boer trenches. That our guns are too 
short ranged, that our gunners do not shoot well enough, 
are two easy excuses to raise; but have they much, or 
any bearing on the real reason? Are our gunners supplied 
with right sort of shell ? 

The question is very vital. There is at home a ten- 
deney to avoid giving too much credit to artillery, to 
avoid raising too much interest in it, if possible. Jealousy 
between the various branches of the Army may be a bad 
thing at the present moment, and any references to it 
may be considered ill-timed. But the fact is well known. 
And though the question as to whether the artillery 
should be ready to stand aside and let the greater part of 
the glory go to the bayonet charge, which they alone can 
render possible, may be shelved for the present; yet the 
question whether the best shell problem is being pro- 
perly considered is not one that can be shelved. For— 
at any rate, so long as the war maintains its present 
form—it is the artillery that will win or lose our battles. 


THE MINERS’ FEDERATION AT CARDIFF. 


TE yearly Conference of the Miners’ Federation has 
been held this week in Cardiff under circumstances, at 
the commencement, not less singular than significant. 
It is the first collective meeting of the great labour 
organisation in South Wales, and probably the first occa- 
sion on which the founders of the Federation could have 
hoped to hold their Annual Parliament in that hitherto 
independent and undisciplined district. Until the long 
strike of 1898, as Mr. Ben Pickard, M.P., would doubtless 
admit, the Miners’ Federation did not savour sweetly in 
the nostrils of the Welsh collier. Its ways were not 
his ways; its aims were not altogether his aims; they 
differed on such fundamentals, for instance, as the eight 
hours working day, and on really vital questions affecting 
wage adjustment. Until the conversion, indeed, of 
**Mabon,” and a few of the Welsh native leaders 
to the English propaganda, up even to the very 
eve of the five months’ struggle, it would have 
needed a bold man to predict that the sturdy pitmen of 
the North, brothers in arms though they were, were sure 
of a weleome from the conservative and clannish Cymry 
of the Glamorganshire coalfield. From the date of the 
agitation against the Sliding Scale, however, the dogged 
Northerner has kept “ pegging away ;”’ taking advantage 
of the frequent causes of friction; preaching always his 
own gospel of the consolidation of mining labour; and, 
aided by the lamentable divisions among the coalowners, 
continually absorbing one local union after another. 

There must have been consummate diplomacy in the 
procedure, though it did not reveal itself on the surface, 
and the result is the fact, impossible twenty years ago, 
and amazing even now, that ninety-five delegates, repre- 
senting 432,500 federated workmen, have been able to 
hold a satisfactory convention in the former stronghold 
of native ideas, and, as it was once thought, the impreg- 
nable citadel of the Sliding Scale. But the singularity of 
the meeting, as we remarked, is as noteworthy as its 
significance of an entirely altered position. The Federa- 
tion has in past years been above all things a missionary 

ody, placing its peripatetic light on the housetops in 
preference to hiding it under a bushel; depending upon 
its presidential addresses for the propagation of its prin- 
ciples, and on frank and full publicity for its process of 
making believers by battalions. Some of us can remem- 
ber that we used to read its proclamations and discussions 
for the side-lights they threw on many economic and 
industrial questions from that always useful standpoint, 
namely, ‘the other point of view.” This year, it would 
seem, the ancient policy of the Areopagus is being de- 
parted from. 

The inangural meeting in South Wales is apparently 
marked by the elimination of Mr. Pickard’s report on the 
progress of the previous twelve months. The President 
has been making public speeches at Abertillery and else- 
where; but the actual work of the Conferences on Tues- 
day was conducted within closed doors. There are many 
topics of the highest concern on the agenda, and the con- 
spiracy of silence becomes provoking. The new rule of 
reticence is not only singular; with the most generous 
wishes we trust that it is not sinister as well. It is pos- 
sible even to conceive that it may be politic; but is it 
similarly wise ? 

For the first Conference of the Federation in the Prin- 
cipality occurs at a moment when distrust is abroad in 
that much-vexed region, and when everything might seem 
of good promise if the players would carry out the game 
with their cards on the board. South Wales has just 
passed through a record year for the coal trade; in a 
lesser degree for its steel and iron manufactures; and 
scarcely less a prosperous twelve months for the mineral 
traffic on the local railways. Naturally there were pass- 


ing interruptions to the story of continuous development; 
but they arose mainly from the absence of the same 
ratio of sweet reason in all men alike; the threatening 
extinction in that neighbourhood of the spirit of com- 
promise; the new propensity on either side to insist 


on the letter of the bond instead of arranging to 
split differences in the more elderly South Wales 
manner. Six months ago, for example, it was a 
matter of debate whether the South Wales Coalowners’ 
Association, in its endeavour to strengthen its defences 
against the advance of the Miners’ Federation, was not 
actually weakening the position by its invitation to all 
and sundry to “come over and join us.” With all the 
Bute and Lewis steam coal withdrawn from this account, 
and with all the commoner coals of the Swansea district 
thrown in, the balance of average profit must necessarily 
affect the rate of wages under the Sliding Scale audit, and 
affect it, as the men contended, in a manner adverse to 
themselves. It is impossible to gainsay that there was a 
measurable seam of reason in the men’s argument. There 
is no longer cause to discuss the subject from the coal- 
owners’ or the miners’ standpoint, or from the point of 
view we maintained at the time. Sir William T. Lewis 
has, for all practical purposes, placed the books of the 
collieries under his control at the service of the joint 
auditors of the Sliding Seale Committee. That ends one 
difficulty. The Coalowners’ Association, on its part, has 
determined that the Swansea coal of its new recruits 
shall not be included in the accountancy return of aver- 
age selling prices. What the Swansea men may have to 
say to this we shall possibly hear through commercial 
sources. It looks at first sight as though it was hard 
upon men that they should have been accepted as helpful 
and beneficiary members of the Association, only to have 
the inferiority in value of their marketable commodity 
cast back in their teeth. Anyhow, they entered into the 
bargain with their eyes open. They wanted protection at 
any cost, and they have secured protection, cost what it 
may. 

The problem of the position is the attitude of the 
Miners’ Federation towards certain unsettled questions 
between the Welsh colliers and their employers. As a 
problem it is accentuated by the mel mystery with 
which Mr. Pickard and his colleagues have chosen to 
envelop their deliberations; and up to the time of 
writing there are no trustworthy reports as to the line 
they will take. The Federation, according to our South 
Wales correspondent, numbers 103,000, out of the 124,000 
officials and miners engaged in the South Wales and 
Monmouthshire pits. Subsequent information enables 
us to say that, by the best means obtainable, the number 
of working colliers on the office books just now is quite 
130,000. The figures quoted for the membership of the 
Federation must stand by themselves, since there are no 
means of checking them. But put it that from 20,000 
to 30,000 colliers remain, from the Federationists’ point 
of view, ‘‘ on the other side of Jordan.” Take it, roughly, 
that there shall be found twenty per cent. straying with- 
out the fold. One of the propositions was that the 
Federation workmen must only work with subscribing 
Federation workmen. You may be a member of a Trade 
Society —perhaps a Trade Unionist all your life—but 
you are compelled to be a member of the Federation at the 
risk of being made an outcast, and losing all chance of 
local employment. Then, again, the subject of short 
hours in mines had arisen for discussion. The Federation 
is fixed upon an eight hours day. The Federation, referring 
to the members generally, has not agreed whether 
the eight hours day should reckon from bank to bank, or 
from face tosump. In Wales, where the men still work 
by what used to be called the pillar-and-stall method, and 
very rarely by the long wall, the difference of two 
hours becomes a serious consideration to the miner as 
breadwinner. From the face, in some cases, it is said, 
a man has to travel a mile to get to the lifting-shaft. The 
great collieries which begin at Ferndale, and end, or nearly 
end, at Tylor’s Town, would give a collier who had 
lost his way a nine miles’ walk, if he were careful 
to avoid the mazes, and follow the fall of the 
water towards the Rhondda Vach. It comes to this 
that the Welsh miners, or the elder of them, have not 
been inclined to let Yorkshire or Northumberland dic- 
tate to them about the hours of labour. It is almost 
a commonplace to say that they will not recognise 
‘hours’ of labour. Within the last six weeks, when 
there has been an exceptional demand for coal at special 
prices, the normal number of men could not be got to 
the pit-brow. Every excuse, if any were offered, was 
that the defaulter was an ‘ Absent-minded Beggar.” 
For the rest, and apart from the Federation meeting, 
the situation is really tranquil. There is no fear ex- 
pressed in the neighbourhood of a coal famine, or of a 
strike of the enginemen, or of anything else which would 
be likely to undermine the industries on which South 
Wales has established its repute. 


THE AMERICAN NAVAL PROGRAMME, 


One of the lessons learned by the United States from 
the war with Spain is the necessity of further strengthen- 
ing its navy. The American navy is undoubtedly a 
good one, but it is small when compared with the fleets 
of most European Powers, and though strong enough to 
beat Spain with, it would, of necessity, notwithstanding 
the excellence of its personnel, compare unfavourably 
with those of other nations with whose forces the 
policy of expansion may conceivably bring it into conflict 
in the future. Evidence of various sorts has been 
accumulating of late to prove that America is alive to the 
necessities of an altered situation. The most significant 
indications are found in the proposal to reorganise the 
army from top to bottom; and in the increase to the navy 
which Congress is to be asked to sanction during the 
current session. Details regarding the latter proposals 
are contained in the annual report of the Secretary of the 
Navy. With the work of the navy during the period—a 
very important period—covered by the report we are 
less concerned at this moment than with the recommend- 
ations for the future. Mr. Long starts off with the 
assertion that ‘‘ the number of large, swift, and powerful 
armoured cruisers of great coal endurance in our navy is 
largely disproportionate to the rest of the naval establish- 


ment.” The experience of the Spanish war has algo 
shown the need of additional gunboats. Congress is 
asked, therefore, to authorise the construction of (1) thrée 
armoured cruisers, each of about 138,000 tons displace. 
ment, with a draught of 26ft., carrying the heaviest 
armour and most powerful ordnance for vessels of theiy 
class, to be sheathed and coppered, and to have the highest 
practicable speed and great radius of action ; (2) twelye 
gunboats of about 900 tons trial displacement ; and (3) ag 
recommended a year ago, three protected cruisers of 
about 8000 tons trial displacement, carrying the most 
powerful ordnance for vessels of their class. [ft 
should here be pointed out, in regard to this last, that 
6000 tons was the displacement fixed a year ago, and 
that the naval board recommends the increase to 8000 
tons, as being “ better adapted to the present needs of the 
service.’ It is worth while adding that the Navy depart. 
ment desires authority to construct the various vessels jn 
its own yard in the event of no satisfactory bid 
being received, the authorities no doubt having their eye 
on the recent combination among builders, and being 
determined not to pay these gentlemen any price they 
in their discretion may fix upon. As they stand, the 
proposals are not drastic, but presumably similar additicns 
will be*made year by year; and as a long era of peace ix 
anticipated, the country will in a few years to come have 
a very respectable navy, on a numerical basis, though by 
that time there is sure to be much that is obsolete in the 
vessels of an older type, so that their efficiency for 
fighting purposes will be considerably reduced. 

Recent additions have not been numerous. The 
battleship Kearsarge has been accepted from the builders ; 
the cruiser Reina Mercedes and the gunboat Don Juan 
of Austria, sunk during the war, have been recovered 
and added to the American navy; and the list is 
completed by the new practice ship Chesapeake, 
five torpedo boats, two tugs, and several small 
craft, purchased or captured during the operations 
in the Philippines. Of the vessels under construction, 
however, there are several in a forward way, and 
four battleships should be finished in two or three 
months, and a fifth in October; while delivery is also 
expected this current year of the Albany, now building in 
England, and of nearly the whole of the thirty-three tor- 
pedo craft on order. One battleship and four monitors 
are due in 1901, and two other battleships in 1902. When 
all these are available, the strength of the fleet will show 
very material enhancement. Furthermore, three battle- 
ships, three armoured cruisers, and six cruisers have been 
authorised, and the Board of Construction has now under 
consideration the bids for the wunarmoured cruisers. 
Little progress has been made, however, with the designs 
of the others, because of the provision prohibiting the 
Department from contracting for the hull of any vessel 
authorised until a contract has been made for the armour 
within a limit of cost of 300 dols.aton. Here is a diffi- 
culty on which Mr. Secretary Long enlarges with some 
spirit. The maximum price, he says truly enough, is one 
for which even inferior armour cannot be obtained ; and, 
as a fact, the Department has been paying as much as 
400 dols. a ton, exclusive of a royalty for face-hardening. 
But even this price will not buy the best armour in 
America, and therefore it is sought to have the restric- 
tion removed. Altogether something like 21,460 tons 
are required—7358 tons for the Maine, Ohio, and Mis- 
souri, 9000 tons for the three battleships, and 5100 tons 
for the three armoured cruisers, which cannot be pro- 
ceeded with until the question is settled. ‘It can be 
asserted,” says the Secretary of the Navy in his argument 
for a freer hand, “that marked improvements have 
recently been made in the quality of armour, and that 
the manufacture of such improved armour is now success- 
fully and commercially carried on, both in this country 
and abroad, and that it has been adopted by all leading 
maritime nations, except the United States, for their latest 
ships of war. Its superiority over that heretofore pro- 
duced is unquestioned, and its use is considered as impe- 
ratively necessary. . . . . Whatever may be the future 
action of Congress regarding the establishment of a 
Government armour factory, it can hardly affect the 
supply of armour for the Maine, Ohio, and Missouri, as 
it will under any circumstances be impracticable to 
obtain it from such a source in reasonable time to 
complete these vessels’’—a really self-evident conclu- 
sion. There is little doubt that Congress will remove 
the restriction on the price, because the case is one of 
some urgency, and the imposition of such a low limit, in 
the existing condition of things, is absurd. 

The other evidences of an awakening of the Navy 
Department to the necessity of a change include projects 
for the improvement of the navy yards at Brooklyn, 
Boston, and Portsmouth, the two last having been 
allowed to fall very far behind the requirements; for the 
organisation of a national naval reserve, the size of the 
navy afloat having increased to such an extent as to 
make an organisation of this sort highly important; and 
for, among other things, the provision of better guns and 
smokeless powder. It is of considerable significance, 
too, that the Department recommends, “in the intere:t 
of good business organisation and economy,” that the 
three businesses of construction and repair, steam engi- 
neering, and equipment, should be consolidated under one 
head, because they all deal with the material of the ship, 
which is an integral work, and capable of much simpliti- 
cation, with greater efficiency and a saving. It is some- 
thing, too, to find Rear-Admiral Endicott, the Chief -of 
Yards and Docks, urging strenuously in his annual report 
to the Secretary of the Navy, for the substitution of 
stone and concrete dry docks for the navy in place of 
the wretchedly inadequate and antiquated wooden struc: 
tures with which the country has usually been content. 
In half a dozen lines, Admiral Endicott sweeps away 
utterly the one last lingering argument in favour of 
wooden docks, namely, that they are cheaper as to the 
first outlay than docks of masonry. A dry dock is not 
built for one year but for many, and in reckoning its cost 
the charges for maintenance must be kept in mind. This 
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geems obviou 


not 
Croge| now being digested. In one yard at Norfolk, 


where stone and wooden docks lie side by side, the stone 
vost 14 dols. and the wooden 5304 dols. a year for repairs. 
The average cost of the one, taking all the docks together, 
js BS dolx, a year, and of the other 16,800 dols. The 
first cost of a stone dock is, perhaps, 50 per cent, greater 
than the first cost of a wooden one ; but then the cost of 
maintaining the latter is 82,400 per cent. move than the 
cost of maintaining the former, and it needs but a very 


sual! display of arithmetic to show where the advantage 


lies. 
LOCOMOTIVE ENGINE BOILERS. 


Tur story told by all the railways in our pages last 
week is the same. More hauling power is demanded, 
and it is being obtained by augmenting the heating sur- 
face of the locomotive engine boiler. We have per- 
sistently insisted on the intimate relationship between 
boiler power and maintained tractive effort. A glance at 
the past history of locomotive development shows that 
the increase in power has been mainly sought in enlarged 
cylinder capacity. Thus, cylinders 18in, by 26in., and 
even larger, have been fitted to boilers with 1100ft. or 
1200ft. of heating surface, which at one time was con- 
sidered none too much for 17in, by 24in. cylinders. The 
result has always been unsatisfactory. In more than 
one case it has been found necessary to line up the 
cylinders to much smaller dimensions before the engines 
could be got to keep time. Wiser counsels now prevail. 
Instead of seeking for shadowy economies by working 
with an early cut off in a big cylinder, the designers of 
locomotives recognise the great truth that the first thing 
to be done is to cope with the traffic. That done, economy 
may be studied, but not before. There is a good excuse 
available for past policy and practice. It is that the 
designing of a narrow-gauge boiler with much more than 
1200 square feet of surface is full of difficulties, and that a 
big cylinder will take an engine up an incline which cannot 
be surmounted with a small one; but the latter theory is 
delusive. 


s tous; but in America, where men are | Now this word * good” brings us to the very essence | 
slow to realise a position of this sort, it is | and point of this article. The efficiency of heating sur- | 


face varies through an enormous range. Let us take the | 
case of an engine with 1000ft. of heating surface in tubes 
10ft. long. Each foot in length of tube represents 
100 square feet of surface. It is clear that by lengthen- 
ing the boiler barrel 2ft. we can increase the heating | 
surface to 1400 square feet. But can it be argued that 
the extra 200ft. thus obtained will give aught but a small 
fraction more steam? Heating surface in the smoke-box | 
end of the boiler is not one-tenth as efficient as it is at 
the fire-box end, which brings us to the deduction that 
the right way to auginent surface lies in increasing the 
diameter of the boiler barrel; and this is made admissible 
by keeping down the diameter of the driving-wheels to 
6ft. or 6ft. 6in., without pitching the centre of gravity too 
high—no one ever yet heard of a locomotive upsetting 
so long as the rails did not sink, and it kept them. Thus 
more tubes, not longer tubes, are got into the boiler. But 
beyond all question it is inthe enlargement of the fire-box 
that increased steaming power should be sought. The fire- 
box makes more steam than all the rest of the heating 
surface put together; 1ft. in it is worth 10ft. and more 
elsewhere; and it is in the improvement of fire-boxes that 
we must look for the development of locomotive power, 
rather than to anything else. Mr. Drummond, of the 
South-Western, has carried out a most successful experi- 
ment by putting in water tubes. These tubes, exposed to the 
full fury of the furnace gas, have been found, as we have 
already stated, to give no trouble whatever, while they 
greatly improve the steam-making powers of the boiler. | 
His success confirms the accuracy of statements made 
some time since in our pages in a series of papers on 
The Marine Boiler of the Future.” _ We therein said that | 
ifa water tube is not more than 24 diameters long it will | 
give no trouble by bending or choking. Mr. Drummond's | 
tubes are only about ‘16 diameters long. No doubt their 
success depends to some extent on the violent shaking | 
which the water in a locomotive boiler undergoes. This | 


It has been fostered and supported by the | 


great skill of a few exceptionally clever drivers, who | 


understand precisely how to jockey an engine. In the 
hands of the great body of drivers the engine with big 
cylinders and a small boiler is a failure, and we believe 
that the larger number of locomotive superintendents 
in this country will now admit the truth of a statement 
long accepted as an axiom in the United States and on 
the Continent—namely, that ‘a big boiler means going.” 
No doubt we have fared better than our neighbours 
would have done, because of the generally excellent 
quality of our locomotive coal; but the limit has long 
since been reached, and more boiler power is being pro- 
vided for heavier and yet heavier traffic demands. 

It may be taken as proved that certain relations exist 
between the dimensions of a good locomotive and the 
work it has to do. These relations are lax, rough-and- 
ready, but still they do exist; and we venture to think 


that much might be gained if they were reduced to! 


some approach to regularity of form and embodied in 
uniformity of practice. The resistance of a train weigh- 
ing, say, 100 tons, is about the same, under the same con- 
ditions of weather and gradient, on all the principal rail- 
ways of the kingdom. It ought to be possible to say 
approximately how many square feet of heating surface 
ought to be provided to move 100 tons of train, at, say 
fifty miles an hour. We take this, of course, as the 
average speed on a fairly long run. We do not 
think that less than 700 square feet can be trusted to do 
this work with Midland coal, or perhaps 600ft. with 
Welsh coal. There is a theory that a big engine can do 
more work per foot of surface than a small one; so for 
200-ton trains we find 1400ft. regarded as too much for 
any coal. It seems to be forgotten that although it is 
possible—which we much doubt—that the big engine 
may be more efficient than the small foot for foot, that it 
weighs a great deal more. The weight increases in a very 
rapid proportion with the augmentation of the heating 
surface. Thus, the whole weight to be moved becomes 
more considerable. For example, while a 1500- 
gallon tender would be quite enough for an engine with 
600 square feet of heating surface, a 3000-gallon tender is 
provided to supply a boiler with 1200ft. There is then, 
we take it, every reason to believe that a fairly fixed 
relation exists between train loads and heating surface ; 
and we shall find that this runs roughly at 600 square feet 
to the 100 tons. Thus, 300-ton trains ought not to be 
hauled by engines with less than 1800 square feet of 
surface ; as a rule now, they are hauled by two engines 
with 2400 to 2600 square feet between them. The waste- 
fulness of piloting is so obvious that we shall not waste 
space by saying anything more about it. 

When we come to consider the engine, another factor 
is introduced. We find, again, that practice gives us 
roughly a general relation between the size of driving- 
wheels and speeds. Thus, forty miles an hour are run 
with drivers anywhere between 5ft. and 6ft. in diameter ; 
fifty miles an hour, with drivers between 6ft. and 7ft.; 
and sixty miles an hour and over, with 7ft. to 8ft. wheels. 
Again, very roughly, we have ten miles an hour for every 
foot in diameter of the driving-wheels. Given the speed in 
miles per hour and the load, it is easy enough to settle for 
existing practice what the diameter of the cylinders 
should be. As a rule, we think the tendency of late years 
has been to give engines cylinders with too great a 
diameter. An engine with 18in. cylinders, 26in. stroke, 
1400 square feet of heating surface, 21 square feet of 
grate, and four coupled wheels 6ft. in diameter for a hilly 
road, and 6ft. 6in. for a level, would, it will be admitted, 
most thoroughly represent excellent proportions. Such 
an engine ought to be competent to deal with the very 
fastest and heaviest traffic handled in this country, some 
assistance being provided on steep inclines, such, for 
example, as Shap. But 1400ft. of surface is the least that 
the boiler ought to have, and this should be good surface, 
or the result will be disappointing. 


| get on with a small grate provided the coal is very good. 


rapidly disengages steam, and goes a good way to explain | 
why locomotive boilers which do not prime when running, 
will if used for stationary purposes. A simple experiment 
will show what we mean. Nearly fill a bottle with boiling 
water, and cork it lightly. Then shake the bottle, and 
steam will be liberated and the cork blown out. A large 
grate should go with a large box. It is quite possible to 


But it usually means a small blast pipe and heavy back 
pressure. Notwithstanding that a great deal of air is | 
admitted now-a-days through the fire-door, much has still | 
to be pulled in through the grate, and a small grate | 
always means a very heavy fire, through which the air | 
rises with difficulty. Various forms of grate can be tried | 
which give more air space than the normal flat English | 
grate. Thus, there are step grates; then there is the | 
basket grate; the grate with an air space of raised bars 
in the middle of its length; and so on. If we are content 
to set the grate on a considerable incline, it would | 
seem that almost any length of bar can be fired, the 

motion of the engine shifting the coal down from the fire- 

door forward. Hitherto with hind-coupled engines it has | 
been held that a long fire-box is impossible, because, in 
the first place, side rods are dangerous at high speeds ; 
and because, in the second, coupled wheels will not run 
safely round small curves. Mr. Drummond, however, 
has the courage of his opinions, and he made an engine 
with side rods 10ft. long, which so far has refuted the 
aceuracy of all prognostications of evil. 


THE FAMINE IN FUEL. 


History has a habit of repeating itself even in the coal 
trade. After a prolonged period of depression coalowners, 
ten years ago, found themselves in a flood tide of prosperity, 
values began to rise in 1888, and steadily went up until in 
1890 they reached the maximum. The average value of the 
coal exported that year was about 12s. 74d. per ton. This 
year the value is almost precisely the same, but there is a 
remarkable difference in the weight of coal upon which the | 
increased price is paid. In December last there were ex- 
ported from this country 3,542,960 tons of coal, and the 
average price is just about the same as that obtained when 
the trade reached its high-water mark ten years before, but 
the tonnage upon which higher value is obtained is nearly 
double to-day what it was a decade ago. Nor does the con- 
dition of business afford any assurance that the highest 
point has been reached. Coalowners who failed to obtain 
contracts a few months ago either for steam or gas coal, 
owing to the companies expecting by delay to get off 
with paying less, are now very thankful that they are not 
tied by six months’ or twelve months’ arrangements. 
Steam coal for export has been sold this week in the Sheffield 
district at from 14s. to 15s. per ton at the pits—a price abso- 
lutely unprecedented so far as the knowledge of good judges 
goes. Gas companies are even in a worse condition than 
other consumers. It is somewhat remarkable that the 
managers of companies upon whom we are dependent for 
light, and not infrequently for heat and power, have been 
somewhat lax inthe past with regard to laying in adequate 
supplies. We should have thought that the output of gas 
coal being limited, and never in excess of requirements, 
would have caused the gas companies to have been very 
vigilant this season in obtaining all they needed, but that 
has not been the case; and for, we believe the first time in | 
the history of these undertakings, certain populous places | 
have had to content themselves with diminished hours of 
lighting, and in some instances have been for several nights 
in a state of utter darkness. Sheffield is a striking instance 
of the present abnormal condition of the gas-coal trade. 
Situated in the heart of the coalfield, for the first time in 
its experience the gas company has been urging consumers to 
bé careful with their gas. It has done more. It sent a’ 
request to the Watch Committee of the Corporation to have the 
public lamps lighted an hour later eachevening. The Watch 
Committee did not see their way to meet it a)iogether in 


that form, but they have agreed to delay the lighting by half an | 
hour in the evening, and to extinguish the lamps half-an-hour | 
_ earlier in the morning. There is no recollection of that step | 
| ever having to be resorted to in the previous municipal history | 
‘of Sheffield, The inconvenience attached to this concession | 


| before the war ? 
‘ing if it be any improvement at all. 


is not at all great, but the relief it affords is stated to be im- 
portant. In the district some of the smaller places, particu- 
larly in Nottinghamshire, have been altogether without coal, 


'and have therefore been unable to afford any light at all. 


There are no rates quotable for gas coal in the open market, 
as the question with managers is to get supplies, and there 
is no haggling now about prices. This week the manager of 
a gas company paid twice as much for temporary supplies as 
he did a year ago. In 1898 he was having gas coal delivered 
to him at 8s.a ton. Now he is glad to get it at 16s. a ton. 
Of course, as the days get longer the pressure will be relieved, 
but for the present it is as great asever in the Sheffield district. 
The congestion has been largely due to the inability of the 
ralway companies to move the vast weights of coal on their 
lines, but this cannot account for everything, for the condition 
seems similar in the other coalfields of England and Wales, 
where there is either no railway difficulty to get over or coal- 
owners have an alternative way by sea of sending their output 
to market. Of course, with all this rapid bounding up of 
values the miners’ condition is being materially bettered. 
Mr. Pickard, M.P., and other miners’ agents, have reason for 
the confidence they express, and the rosy views they entertain 
with regard to the future of their constituents. The danger 
is that they may be disposed to overdo their part. The coal 
trade is not going to remain in this condition for ever, and, 
unless moderate counsels prevail, both with coalowners and 
coal-getters, the present prosperity may be followed by a 
deeper adversity than that which preceded the rise ten years 
ago. 


LONG-RANGE FIELD GUNS FOR SOUTH AFRICA, 


Owvr readers have probably learned from the daily papers 
that Lieutenant Anderson, R.A., “has made an improvement” 
whereby the 12-pounder (12 cwt.) quick-firing garrison guns 
can be used in the field; and that it ranges with lyddite and 


| shrapnel over 10,000 yards, being now mounted on the 25- 


pounder M.L.R. gun-carriage. This is incorrect. Lieutenant 
Anderson has simply, by a little alteration, adapted the 
carriage of the 12-pounder gun to the 25-pounder muzzle 
loader, and we have consequently a field gun of great range. 
Our officers have shown readiness in this as in other adapta- 
tion, and now it will naturally be asked, If such an improve- 
ment could be so readily carried out, why was it not done 
We may surprise our readers by question- 
The gun thus fitted 
has certainly much higher velocity, and consequently flatter 
trajectory and longer range. We shall not he out-ranged by 
any piece of about the same calibre, and if we strike 
any object we shall strike it harder than with our 
present field battery and horse artillery guns. On the 
other hand, we drag about a piece weighing 12 cwt., instead 
of 7 cwt. and 6 ewt. respectively, on a carriage of corresponding 
great weight. The projectile weighs 123 lb., the same weight 
as the horse artillery shell, and 1} 1b. less than the field 
battery projectile, and the shrapnel has less bullets. For 
attack of men under cover at ordinary range, its flat trajectory 
is rather against it, and at the long range, where it is superior, 
all shooting from light guns is very inaccurate. In fact, the 
advantage chiefly comes in under conditions when it is 
seldom desirable to fire. It will be a gun of position rather 


| than a field gun proper, and it may be questioned if the Sin. 


9 ewt. howitzer, with its much larger shell and curved tra- 
jectory, is not a more generally useful piece. A good deal has 
been written about our guns being “ out-ranged.”’ Under cer- 
tain conditions this could hardly be otherwise, for if we march 
up to attack Boers in entrenched ground, they have had the 


| opportunity to get into position heavier guns than we can at 


first bring against them, but it is difficult to see how this can be 
avoided. Moreover, we have not hitherto suffered from the 
Boer artillery. The incident that has brought out the attacks 
in the Press is the loss of the guns at Colenso. This was 
due to the fire of infantry, not artillery. It was no question 


| of out-ranging, for naturally the small arm has nothing like 
| the range of the field gun. 
| we deprecated in our article on elements of Boer warfare on 


The mischief was due to what 


October 13th, the exposure of men who, standing up to work 
field guns without having our own infantry sufficiently in 
advance to protect them, are helplessly shot down by infantry 
scattered about and under cover. We trust that the 12- 
pounder 12 cwt. gun will somehow find its use, but the 
principal one, we suspect, will be to answer questions and 
objections raised in Parliament. A longer fuse is also being . 
issued for shrapnel, whieh can now be fired, we believe, up 
to 6000 yards, but the less we employ it at the longer ranges 


| the better. 


A YEAR’S PROGRESS IN FOREIGN TRADE. 


THe Board of Trade returns for 1899 make very pleasant 
reading for the engineering and iron and steel trades. Our 
aggregate exports of all kinds for the year show an improve- 
ment in value, compared with the preceding year of over 
13 per cent., and the imports of over 3 per cent. There has 
been a steady improvement for three years past in the value 
of the exports of machinery and steam engines combined, the 
totals being as follows :—1897, £16,255,602 ; 1898, £18,389,973 ; 
1899, £19,650,881. The increase for steam engines only has 
been :—1897, £3,024,187 ; 1898, £3,626,462 ; 1899, £3,875,613. 
The improvement for machinery only :—1897, £13,231,415; 
1898, £14,763,511; 1899, £15,775,268. Such progressive 
figures are, indeed, most gratifying. The principal European 
countries and India are chiefly to be credited with an advance 
in the trade in locomotive engines; whilst with regard to 
other descriptions, Russia, South America, and South Africa, 
have all sent increased orders. Agricultural machinery to 
Europe has risen from £616,298 to £685,045; and mining 
machinery to South Africa from £314,424 to £323,635. 
In the iron and steel trades the aggregate increase shown is 
nearly half a million tons in weight, and 5} million pounds in 
value. The recovery extends to tin-plates and galvanised 
sheets and most other descriptions of iron and steel. Germany 
has been an excellent customer for pig iron, and the United 


| States has also taken a considerable quantity; whilst the in- 


crease in the shipments of galvanised iron has been largely 
due to the enlarged requirements of Australia, India, the 
Argentine Republic, Mexico, and the Foreign West Indies. 
As to copper, always an interesting item to engineers, there is 


| a decline of some 11,000 cwt. in our aggregate exports of that 
| metallast year, but it has been principally in mixed or yellow 
, metal, and our exports of unwrought copper show an improve- 
| ment on the year, the aggregate increase in value being not 


much below £1,000,000. 


Ir is announced that the Madras Government have 
vetoed the proposed utilisation of the Cauvery Waterfalls for 
electric purposes. 
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JAN. 12, 1900 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsibte for the opinions of our 
correspondents. ) 


THE S1REAM-LINE HYPOTHESIS. 

Str,—Of permanent high worth in other fields, the chief present 
use of the Hele-Shaw experiments would seem to lie in that one 
which the stream-line hypothesis has hitherto been employed to 
investigate. In disagreement with the general belief, I am com- 


pelled to think its temporary value lies in showing the errors of | 


that hypothesis in respect to ideal fluids, and further, in placing 
before the eye the facts of obstructed’ motion in those imperfect 
fluids with which ship resistance has to deal, But this is said 
subject to that helpful correction whose glad and thankful accept- 
ance almost constitutes the life of every serious study. 

I cannot conceive that these experiments are really necessary in 
order for us to become well assured that in the close neighbourhood 
of a bank or border every stream of perfect or imperfect fluid must 
follow very nearly the contour there provided, reproducing pretty 
aceurately in its movement the curve or curves of the shore ; that 
is, provided the fluid is driven by a sufficiently urgent pressure, and 
provided it is unable to take another and preferable path. If this 
requires proof, certainly the experiments furnish it. We see plainly 
that the fluid which Professor Shaw's powerful thrust of from 
100 1b, to 200 Ib. to the square inch ” pushes past some obstacle such 
as Mr, Taylor's ‘*ship-shaped stream form ” made fast in the middle 
of the slide, follows very closely the contour of the obstacle along 
the inner bank of each of the two ruts or channels ;_ and along the 
outer bank we see it following the contour there with equal faith- 
fulness. With respect to the region intermediate between the two 
banks, it should be a singular sort of fluid, and one very unlikely 
to make good its passage, if each part of that intermediate region 
also does not succeed in foliowing the contour of the nearer bank 
as accurately as permitted by necessary compromise with the con- 
tour of another bank perhaps, almost equally near. 

For the banks on the outboard hand the experimenter selected 
a *‘stream-line” shape, either taken from Mr. Taylor's ‘*Stream 
Configuration ” or, perhaps, computed for the occasion by Professor 
Lamb according to the principles of the stream-line hypothesis. In 
his experiments upon the Taylor obstacle he might just as well have 
chosen some other form of border when essaying to test the truth- 
fulness of the hypothesis ; that is, if any of the experiments should 
indeed seem competent to show that since particles under strict 
guidance and commanding pressure can be driven exactly 
through a certain path, that path must be recognised as the one 
which they will follow naturally if released from all pressure and 
guidance but their own. 

For the two outer banks he was free to adopt any other border 
than a straight one, and any other border than the so-called 
** stream line.” As an example, he could have taken some form of 
bayou, embayment, or re-entrance—such a border as in fact he did 
take in certain other cases, into which other cases, however, he has 
not thus far introduced an obstacle. Instead of giving to the 
double stream encountering Mr. Taylor's obstacle the **stream-line ” 
outbcard bank, which he gave in Fig. 44. shown at the 39th session 


F1g.44. Taylors Ship -Shape Form. 


of the Naval Architects-'THE ENGINEER, May 13th, 1898, this 
figure being roughly reproduced below—and instead of using this 
bank in order to develop the familiar *‘stream configuration ” 
exhibited in the figure, he might have slipped the obstacle into a 
slide provided with outboard banks of quite another shape, for 
instance, such as those appearing in my own Fig. A shown abreast 
of Fig 44, in which Fig. A, the embayments, together with the 
curves of the outermost ‘‘stream lines,” and, indeed, the 
curves of all the outer *‘stream lines,” have been copied from the 
lower half of Fig. 5, shown by the experimenter in a lecture before 
the Liverpool Engineering Society —THE ENGINEER, January 27th, 
1899. In this Fig. A I have copied both the obstacle and the 
‘+ stream lines” near the obstacie from his Fig. 44, above mentioned. 
In this manner I have combined into the single figure A the two sepa- 
rate figures, 5 and 44, of the experimenter ; taking thus the liberty to 
furnish the obstacle stream with an outer bank shaped like that 
which he gave to other streams which had no obstacle to encounter. 
As to Fig. A, I cannot say much for the equity of those compro- 
mises which it effects in the middle region of the streams, half way 
between the two very different contours of the embayment and the 
obstacle ; nor, indeed, much for any portion of the figure with regard 
to artistic execution ; but the thoughtful reader may himself alter 
the trends in the middle regions and may thus enforce there the 
lawful concurrent authority of either bank over the shape of the 
coloured bands. 

Hereupon, if we place Mr. Taylor's obstacle between embayments 
such as shown in Fig. A, and if we also furnish sufficient pressure, 
the coloured bands will be seen to slew themselves out into the 
embayments and to follow the sides there, as indicated in Professor 
Shaws Fig. 5, from which the outer part of Fig. Aiscopied. Were 
experimental evidence lacking, it could easily be proved that the 
bands must certainly thus slew themselves in there by virtue of (1) 
the pressure, (2) the sticking together of the particles, and (3) the 
irresistible reactions of the two side boundaries of each stream. 
And then, for as much as in this experiment the streams would be 
seen performing wide detours off the port and starboard bows of 
the obstacle as shown in the auricular appendages of that figure, it 
might be argued that in every case in which the obstacle isa *‘ ship- 
shaped stream form,” the streams wili certainly make these wide 
detours. Thus, upon the line of reasoning which has been gener- 
ally applied to these experiments, it might be held established that 
for this special form of obstacle a certain newly discovered principle 
in the stream-line hypothesis provides a special and very ear-like 
bulge of the ‘‘ stream lines.” 

Nevertheless, the axioms of fairness probably teach us we should 
be doing injustice to Mr. Taylor’s excellent form of vessel if we 
should tack to its fluid surroundings the monstrous adjuncts of 


| 


likewise be unjust to the principles of the stream-line hypothesis. 
For although, as I think, it can easily be seen that the paths 
projected by the hypothesis in point of fact bear much more 
resemblance to the obnoxious contiguration than they do to the 
paths of any real or ideal fluid, the hypothesis notwithstanding 
possesses in every fair intendment the right to have and hold its 
own inborn tendencies together with every outborn development of 
the same, and in every case to hold them altogether undistorted 
through influences imposed by banks of this or that shape or by any 
force majeure, 

It is true that some may condemn the introduction of an obstacle 
into a slide having embayments, or showing another kind of outer 
border than that which the experimenter has adopted ; and they 
may hold that the only compulsive border in a slide proper for a 
test of the stream-line hypothesis would be one properly moulded 
to the shape of a ‘stream line” of that hypothesis. It certainly 
would be impossible to deny the strength of this position were it 
now the inquiry whether particles are indeed capable of being 
driven to take the paths laid down by the hypothesis. Yet the 
question after all would seem to be merely whether the particles 
will take them when not thus driven. 

Should a proper form for the slide be thought a useful study, I 
would suggest — but I say this subject to advice and correction- 
that the sides should be carved out to just such a width that no- 
where would there be a reduction of channel breadth and nowhere 
an increas That is the sort of channel which the stream-line 
hypothesis sets up and stands upon. And the true meaning of 
this injunction would be that we shall carve out the sides so far 
and in such manner that if the obstacle were to be prolonged in 
imagination so as just to reach to both the exit and the entrance, 
the channels between this imaginatively prolonged obstacle and the 
actual sides of the slide would be nowhere narrowed and nowhere 
widened, Also it would seem that the length and breadth of the 
obstacle itself ought to be very smali when compared with those of 
the slide ; and that obstacles of different sizes should be experi- 
mented upon, within the same slide ; and that the effect of changes 
of proportion between the size of the slide and the size of the 
obstacle should be noted and then generalised or reduced to 
principle. 

But my object in offering Fig. A is quite different from all that. 
I do not bring it in as suggesting the most suitable conditions for a 
stream-line configuration, or for any other configuration. I do 
it only in order to show that.if the pressure be strong and there be 
no escape whatever, that is, if the mechanism be planned with the 
same thorough care shown in these experiments, the shape which 
the resulting ‘‘stream configuration” takes will always depend 
upon the shape of the outer borders of the slide and upon the 
shape of the obstacle. Fig. A has been introduced in order to 
show that the paths taken by the particles when squeezed through 
these strict compaginations do not in the least depend upon what 
is the nature of the particles nor on what would be the nature of their 
interactions were these developed —as in every perfect or imperfect 
fluid they would in fact be developed—upon a vast expanse of fluid 
affording everywhere a ready exit outboard to each pressure ; but 
that they now depend solely upon the shapes of the banks — banks 
whichare prohibiting the escape of those interactionsand are throwing 
them back upon the streams near the obstacle ; and that whatever 
be the configuration which we are getting in an experiment by 
virture of reflections sent back from a particular shape of the bank, 
we can always get a different contiguration by giving the bank a 
different shape. 

It is by no means a quality peculiar to a mirror that in throw- 
ing back the energies of the ethereal pulsations many mirrors throw 


Fig. A. Rounded Edges 


them back in outline. swollen. shrunken, or distorted from the 
dimensions they had when received by the mirror, It isa general and 
presiding law that wherever communicated enerzy is received into 
the interiors it becomes modified there conformably to the interior 
forms of the receptive subject, and wherever it is reflected from a 
surface it is modified conformably to the forms of the reflecting 
surface. In these respects there can no essential differences 
between the pulsing pressure of the light-bringing medium 
upon the mirror, and the steady pressure of the experimental 
fluid upon the outer border in the slide. If we desire 
to learn by experiment what effects will be produced when the 
energies developed by a vessel's resistance—say, in two dimensions 
only, and ina perfect fluid—are wot thrown back toward the vessel, 
nor toward the line of her future motion, but expend and lose 
themselves outboard in overcoming the inertia of successive portions 
of a perfectly vielding and non-viscous medium, we shall not come 
at our desire by forcing back those energies upon the nearer water, 
and connoting the novel effects then paataned in it. Concerning 
the energies developed, if we would think well and solidly, we must 
think /# the third dimension ; that is, we must seek not so much to 
know what the energies may be in themselves, as what their effects 
may be. And the nature of the effects dispersed—as in every un- 
limited fluid, whether perfect or imperfect, they are always dispersed 

upon endless successive masses of outboard fluid, is not to be 
learned by throwing the effects back inboard and then observing, in 
howsoever faithful a manner, the altered results thereby produced 
in the inboard water. If there is anyone who does not perceive 
that the perfect in-holding and utter restraint of otherwise ever- 
straying energies which is enforced not merely in the Hele-Shaw 
experiments, but inthe whole stream-line hypothesis as well, is wholly 
contrary to the facts of the situation, will he announce the reason, 
why or wherein the contrariety does not appear tohim? J ask this 
question in all seriousness, and hoping for reply ; not knowing, 
moreover, but that indeed there may be a good reply. For on 
general principles it seems much more probable that the long line 
of ablest mathematicians and ablest physicists who have devised 
and perfected this hypothesis, and who constitute, as I think, the 
cream of human intelligence, should be mainly in the right, than 
that each and all should be mistaken in each and every item of the 
hypothesis, from the end even back to the beginning, both in the 
hypothesis and in the line. A very good friend, a man of science, 
has warned me of what a frightful blunder I may be making and 
has begged that for my own sake, I will keep back these views until I 
am quite sure of them. I put them forward now because I mean, 
if it is possible, never to become quite sure of anything in the 
visible world, and [ put them forward for my own sake, because if 
I am wrong it is better for me to be set right. 

The misinterpretration—as I regard it—which, without their 
inviting it, appears to have been put upon these admirable experi- 
ments, seems to have sprung from an casy-to-happen confusion 
between two different and wholly unrelated enterprises. One of 


configuration beheld in the embayments, Such procedure would | these will consist in providing apt wachinery, and properly calcu- 


lated bank contours, and media whose particles will stick too, 

gether 
throughout a considerable breadth of them ; and in employing ski] 
fully these devices for exhibiting to the eye the paths in which the 
adherents to the stream-line hypothesis believe the partic] i 
would go by reason of their own interiorly-compulsive bent, in. ¢; me 
they were not in the least viscous and in case no external conditio : 

restrained them from going exactly as they liked. The a 
enterprise would be to prove that the compelled paths travelled “s 
viscous particles within these ruts present the courses which would 
indeed be followed by particles of a non-viscous fluid flowing under 
free conditions —-or, rather, flowing unconditioned by any form of 
boundary. Respecting this second enterprise, it seems to me that 
only a failure can be expected from the outset—failure as the 
inevitable result of abolishing all similarity between the data of the 
experiment on the one hand, and the data of the hypothesis on the 
other hand, For the data of the hypothesis are, (1) non-viscosity « 
(2) a steady and perfect relief—furnished on the outboard hand— 
from pressure ; (3) a perfect non-narrowing of the channel ; and (4) 
an immense length of lane in front of the obstacle, in travers; 
which lane those particles that still have motion relatively to the 
obstacle will have full opportunity either to lose such motion, or 
else, in yielding to the centre-fleeing pressure which prevails thr: ugh 
the lane, to find their way out of it into regions in which their 
motion will meet no withstanding and, in fact, no hindering,  [¢ 
Professor Shaw has succeeded in the first of these enterprises— one 
whose importance I think will ever be diminishing—he may tind he 
has achieved a far more brilliant, because more useful, success jn 
failing with respect to the second, For I think that not only dy 
these experiments show that the stream-line hy pothesis is untenable 
but. -what is more important—they make as clear to the eye as to 
the reason the wh« ally different road which in fact is travelled by the 
slightly viscous particles of real water ; and also they make as clear 
to the reason as to the eye the ideal road which in fact would be 
travelled by the particles of an absolutely inviscid fluid. But Lam 
aware that until I shall furnish some proof of these allegations, they 
may well seem impertinent in several respects. : 

Before any of the relations with which, as I think, the Hele. 
Shaw experiments are pregnant can be brought forth to the light, 
it will be necessary that by his personal careful review of these 
two figures 44 and A, the reader should help himself to a far 
better insight into the conditions of both experiments than | have 
the space, or perhaps the ability, to give him. The phenomena in 
this pair of figures —phenomena identical at the bottom, or in re. 
spect to causes, in both--may seem easy to understand ; but 
I doubt if it will be found easy for any but habitually painstaking 
persons to bring themselves to examine them with that care which 
[ am almost sure is necessary. In such an examination it is im- 
portant to bear in mind Professor Shaw’s answer to Mr. West's 
query, ‘* What was taking place in those extreme corners /” and 
important to observe Fig. A attentively, and the corners of the 
embaymentsattentively, and the roundabout courses of the coloured 
bands there, all of which are taken, as I have said, from Experi- 
ment 5, above mentioned, made by Professor Shaw. The latter 
replied, ‘* That when he had reduced his water film to a very thin 
one, and had a sufficient pressure to drive the water through it, he posi- 
tively got the line driciug ‘uto the corner, showing that if there 
were any particle of water shirkiag its duty or getting jostled by its 
more favoured neighbour into a corner, there was a line af police that 
compelled it to move on in perfect obedience to the law of stream-line 
flow.” —*‘* Transactions” Inst. Nav. Ach., vol. xxxvi. To this search 
ing description I shall return later, when we come to see that in 
a perfect fluid with an immensely long solid lane in front whose 
banks or borders are purely imaginary, every particle of water /s 
left free to ** shirk its duty " and to wander out of the lane. pro- 
vided it has any motion opposed to that of the obstacle ; and that 
the superior pressure developed along the mid-line of the lane, as 
compared with the pressure developed in regions outboard from 
the mid-line, does, in fact, ** jostle” any as yet undaunted particle 
eventually sideways and out of the lane ; and that this superior 
central pressure, instead of policing the particles with a ‘* compul 
sion to move ox ” in the lane, does really ever work in such wise as 
to cause all- however slightly —obstinate particles sooner or Jater 
to move off and, indeed, to be hove quite out of the lane. Con- 
trary to this, Professor Shaw’s **stream-line flow” means ‘‘a flow 
in forms compelledly concurrent with those of the banks furnished 
to the stream ;” and the ** perfect obedience to the law of stream- 
line flow” is, in fact, a perfect obedience to those stalwart policemen 
weighing from 1001b. to 2001b, to the square inch of whatever 
they lay foot upon, brute forces constituting at once the fountain 
and the ultimate sanction of the supposedly instinctive “law” of 
flow. 

Understanding these, the real conditions, the reader will also 
understand that if in my Fig. A the combination of (/) this crowd- 
driving police pressure, and (r) the rigidity of the walls of the alley 
through which the crowd is driven, and (¢) the perfect hanging-on 
to-each-other among the particles of the crowd, is able to send the 
outermost of the latter stivering into the embayments, and is able 
to sweep or even lick out almost the very corners there, a similar 
syndicate in Fig. 44 will with even greater ease sweep the particles 
along the gently swerving ‘‘stream-line” path which Professors 
Lamb and Shaw have cut out for them upon calculation that they 
would certainly take it if they were released from compulsion. 
Reason will surely reinforce the ocular evidence furnished by the 
photographs ; for it is evident that the particles are wholly unable 
to get out of the groove or trench which has been carved for them. 
Primé facie at least, experiment would hardly seem necessary for 
establishing this conclusion, An experiment—could any but an 
imaginary world find a place for it!—which might indeed be 
serviceable toward sustaining the stream-line hypothesis, would be 
of a very different nature. It would display an utter absence of 
compulsion upon the courses. In such an experiment the particles, 
instead of sticking to each other in roads fenced and walled on the 
outer side, would be exhibited sticking to a purely ideal hypo- 
thetical road without wall or fence there, from which 
theoretical road they are left at every point quite free to 
stray out upon the common. Meanwhile the observer will 
note that it is in the monstrous widened channels of Fig. A, 
with their extravagant lop-eared stream configurations. 
rather than in the narrowed ‘stream-line” channels, pro- 
vided by Professors Lamb and Shaw in Fig. 44, that Mr. 
Taylor's stream-line model comes nearest to getting that satis- 
factory undiminished breadth of passage way which the stream- 
line hypothesis so exigently demands. 

It is by help of thorough study and comparative study of Figs. 
A and 44 that the reader may see at last that, for their form, the 
coloured bands nearest the obstacle and nearest the outer bank 
respectively must thank the obstacle itself and the outer bank 
itself. Of course, in the whole middle region of the fluid— middle 
between the obstacle on the one hand, and the very differently 
shaped border bank on the other hand —a compromise has to be 
re in respect to the form of flow there, the flow being influenced 
by the forms of both banks, and by either bank in proportion to 
its nearness, 

After the reader has studied this out for himself, it will remain 
for himself to observe the means by which the bank's shaping 
influences are transported through the fluid towards, through, and 
beyond the middle portions of the stream. This transportation 
of influence is effected almost solely through viscosity or clinging- 
ness among the particles. I do not see how it is possible to doubt 
that the eminent authority, Sir George G. Stokes, hits the nail on 
the head in declaring that in these experiments we have “ viscosity 
dominating everything ”—‘‘ Report,” British Association, 1898— or 
that, in the same report Professor Shaw hits it in saying, ‘* It is 
the property of viscosity upon which the success of the experiment 
depends.” 

fore important than to know what viscosity is at bottom will be 
found, the having some practical, even though not quite accurate, 
idea of how viscosity would look if we could see it under a grand 
impossibly-powerful microscope ; and still more than that, an idea 


‘of what it really doce and achieves. <A notion of what viscosity is, 
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: nattainable as a notion of what anything else is. 
might be aun direction we doubtless could only be getting toward 
eigtTT ‘hing-in-itself "—or perha be learning something about it, 
poe it utmost become satisfied that our inquiry has made head- 
-— the right line. An idea of the (ook of it—if such a 


along 
attainable—-would be a more one, though 


dynamics proper quite as much as in that of the electrical medium. 
ere is room for doubt whether this confidence of ours in 
remoteness is wholly justifiable. Certainly confidence in water 
isolation would not be justifiable for England, with only a pett 
sea at widest, and a streak of water at narrowest, between herself 
and populous countries or powerful combinations. Of course, 
di ions of fluid motion in the abstract—or even in the concrete 


» but superficial, however broad an it 
this would a clear solid thought in the third dimension—a 
mig ht of its effective result.or of what it really does there—would 
thous ye useful to us, like the simple thought of a child or of a 
re sant about things belonging within their limited yet quite 
familiar sphere of observation ; a thought destitute of book know- 
ied ec and wholly free from elaborated theory and learned hypo- 
n . We may serve ourselves best if we form some notion of the 
po iw which the viscosity is really acting, or some notion of what 
fects it really produces upon the various particles by its trans- 
one from particle to particle, toward the centre of the stream 
4 successively changing influences of succeeding portions of the 
trending banks. For in every sensible expatiation in which the 

ind may move, the third dimension thereof will be that which 
eae solidity and practicality, and thereby reality, to the matters 
had under a ause reality within the mind is not 
odtainable under different conditions from those which obtain with 
spaces in the world outside us; and even if our ideas become 
omewhat-thick and clumsy thereby, they must—unless unreal and 
fantastic—-conform to those conditions, The third mental dimen- 
«ion is operation, execution, performance—in short, the way a thing 
acts and works. 

Surely we cannot be far out if we consider that when the par- 
ticles are viscous, or, at any rate, when highly viscous, each one 
of a breast-row of them locks elbows with its neighbour on either 
hand, and says to each neighbour, ‘* Let us march together, slowly 
together or swiftly together, but together always.” And if now, | 
upon the row of three particles, or upon a row of three million 
particles, thus elbow-locked, there comes a pressure-head of one 
or two hundred — tu the square inch, and gets its grip all 
around them and around a lot of like rows ahead of them and 
behind them, and if it clutches the whole batch tight together, even 
without crowding them any tighter together than already they are, 
the particles now find it quite impossible to unlock elbows, and 
henceforth they will be marching together because they are locked 
together, and it will be of no consequence what the active and 
yassive inertial dispositions of some particular small portions of 
them may be. The particle which touches the outer bank, and 
marches in touch with that bank, has the next particle abreast 
clamped firmly to itself, and it suffers that particle neither 
to shoot ahead nor linger behind nor sheer out a hair's 
breadth. The latter particle does just the same thing to the 
third particle, and the third does it to the fourth, and each 
one does it to the next one, all the way across the alleged 
“stream,” so that all the intermediate particles between the 
hanks are getting their movement guided from and by the banks, 
in virtue of the combined influence of high viscosity and heavy 
pressure. Meanwhile the top and bottom rigid glass planes cut off 
all hope of escape up or down, This action of pressure and 
viscosity exerted through the breadth of the rut or channel is a 
phenomenon which differs the very furthest possible from the 
phenomenon of the early felt fore-touch of the coming resistance, 
which is experienced even at the remotest distances through a 
perfect fluid— indeed, experienced within areas of the fluid which 
for ages may not come abreast the obstacle. Hence, in such a 

fluid, and with these far-transported pressures, the operation of 
quelling any remaining motion of the particles, and of side- 
tracking any as yet unquelled motion among them, is an operation 
which always will have been practically finished long before the 
particles could arrive where the contours of the obstacle might 
otherwise have been able to shove them upon a side track. In the 
narrow trench which the slide furnishes, on the contrary, viscosity 
and pressure constitute means whereby the trend of the bank at 
any—even the smallest point rules a whole broad row of particles, 
as it were, at arm's length, and whereby quite at will it alters the 
trends of all portions of the stream which he abreast of it, subject 
only to a still more despotic rule-—-which proceeds from the opposite 
bank, and is over-availing- in any portion which may be nearer to 
the opposite bank, All this arm’s-length government is done 
almost literally in the same manner in which a powerful 
tug-boat, with her one solitary helm, governs the movement of two 
or more vessels lashed stem and stern firmly all on the one side of her. 
This comparison would be more exact if the whole row of vessels 
were each under her own steam, but with right or left guide alone 
having a rudder. 

From this it fellows that as soon as we see in solid dimension 
the working of the dead facts relating to bank-form and to pressure 
and--above all, says Sir George G. Stokes so truly-—-to viscosity, 
it becomes impossible for us to compare these enforced evo- 
lutions, executed in a rut abreast, or nearly abreast the 
obstacle, with those gentle yet far-reaching pushes which in 
a perfect non-viscous fluid become especially effective—because 
for all the longer time effective—in regions sume of which 
may not come abreast the obstacle until a great while 
later. Once the working of these facts is got at, it becomes 

impossible for us to liken these velvety but ransacking touches in 
a great open mass of fluids, which—-without break in time and with- 
out break in the carrying--are borne from the nearest particle to the 
farthest, if the fluid is perfect—quite impossible for us to liken 
those-to the iron ‘‘ flow ” of a glacier caught already in the jaws of 
adamantine boundaries and quelled there into flexibility and utter 
submissiveness between the reactive forces of the walls and the 
active energies of a mighty pressure. The essential difference be- 
tween the glacier flow and the flow in these experiments—I have 
in mind the false construction, as I consider it, which has been 
placed upon them, and not their true abundant uses- the only 
essential difference is, that with this glacier the pressure has to 
manufacture viscosity out of sheer rigidity, before viscosity can be 
had for service in transporting to the glacier’s profound interior 
the trends borrowed from the trends of the side-walls ; whilst for 
his little glacier Professor Shaw wisely chooses substances already 
viscid to his hand. Touching the purposes of construing and 
interpreting the experiments, this difference is one which is wholly 
non-essential, and which is itself indifferent. If he could make a 
transparent slide having banks or side-walls strong enough, and 
could get a pressure prodigious enough, preserving the while dis- 
tinct his coloured and non-colow reservoirs of substance, we 
should see him forcing solid ice through the slide in coloured and 
colourless bands. For that matter, he could force white cold lead 
and tinted cold lead ; forcing it now in curves identical with the 
easy and beautiful ones which Mr. Taylor or Professor Lamb pro- 
vides in Fig. 44, and now again in the awkward, big-eared con- 
figuration of Fig. A; but equally and always, and always 
with ge se mastery, in curves which, strangely enough, as 
I think, have been thought to illustrate the courses which a 
perfect fluid of infinite extent and in perfect freedom tu stray as 
it may choose, will be taking through the ages of the march it 
must make before it can come abreast the obstacle. 

Should you think a future letter of interest to your readers, I 
would like to state the chain of proof, as I consider it, which these 
experiments furnish respecting the motion of fluids, whether 
perfect or imperfect in the open, or at any rate in two dimensions 
only ; and I would wish to subjoin some mathematical demonstra- 
tions—as I believe them to be—both of the errors of the prevail- 
ing belief, and of the real facts which, I think, must ultimately 
replace those errors, provided I can cut these down to suit your 
columns, 

i It is | to understand that to us in America, or to all of us 
but special students, the subject of obstructed fluid motion—or of 
Anotion through obstructive fluidmay seem as yet of small 
importance, so broad is the ocean between ourselves and any 
formidable enemy. It may seem thus, even to those who believe that 
the laurels of the new century will be won in the field of hydro- 


if general only—though interesting, are chiefly academic. The 
practical thing is the shaping of vessels for swiftest speed and 
greatest burden. But between the real bottom facts—as distin- 
guished from the prevailing theory—on the one hand, and the 
using of those facts on the other hand, there exists, as it were, an 
underlying passageway or secret nexus ; and I think the behaviour of 
water when facing obstacles of sundry shapes, and the great lessen- 
ing of the resistance encountered by some of these shapes, and the 
adaptability of some of them to seamanlike uses, give evidence 
that the time is hard by when neighbourhood to the ocean will 
involve the worst exposure to attack, and when attack by sea will 
be far less resistible, both because of the new favours of that 
element and because the precise point of attack will be uncoti- 
jecturable. In that day a sea environment of the victim will be 
the grand good luck of the invader ; and for defensive purposes an 
insular position will be found much worse than an inland one to 
whose doors is leading no superb and swiftly-traversable highway, 
as broad as the whole round border, and offering at a thousand 
points those facilities for an unexpected landing which engineering 
science will learn to make available as soon as really called upon 
to do so, These are possibilities which the whole of western 
Europe may profitably bear in mind. Inageneration or two hence, 
when the Russian infant shall have eaten and partly digested the 
Chinaman, and, having grown to boyhood, shall be fairly ready 
to swarm westward with the power of six or eight hundred million 
white and yellow obediences, firmly resolved upon introducing pro- 


| gress, according to his notion of it, and on enforcing a Russian 


+ 


paramountcy which he will reckon a vital ity for the per 
peace of Europe, and on substituting the useful universal Russian 
tongue in place of the native speech—in short, determined on 
effecting for the good of mankind that equality of all men under 
the Czar, which he may reckon to be a good —the sea-girt kingdom 
may probably be among his first experiments, because in the new 
age of fluid motion he will find it one of the most convenient. 
May our young twentieth century be bearing no such schedule in 
its pocket! But if otherwise, may there also be then a swarming 
over the ocean eastwardly per contra, to defend the old homestead 
and the things of its own which are held dearer than life in the 
little island, howsoever uninteresting they may seem to foreigners. 
Army and Navy Club, Washington, D.C., © Marston NILEs. 
December 8th. 


ECONOMICAL HAULAGE. 


Sir,--It is undoubtedly a fact that the large wheels used on 
British railways, to which ‘Trader ” calls attention in his letter of 
the 26th ult., do seriously increase the cost and weight, and, more- 
over, involve heavier stresses on the axles when the flanges bind 
against the rails ; it is questionable if they have any appreciable 
advantage in reducing resist , since the journal friction 
decreases rapidly as the speed of the rubbing surfaces increases, 
therefore efficient lubrication commences earlier with smaller 
wheels. The determination of the minimum economical diameter 
might usefully be made the subject of experiment. 

The valuable space at present wasted between the floor line and 
the rail level may be utilised by adopting sliding hopper doors 
placed as near the ground as desired, and by framing the body in 
accordance with the designs which I have produced for four and 
—— wagons varying in capacity from 13 to 36 tons. 

mger or higher four-wheeled wagons will always be inferior to 
bogie wagons in the ratio of load to tare weight, when the load per 
axle is identical in each case ; they will necessitate as much expense 
in altering terminal plant, and the former will seriously limit the 
minimum curvature which can be adopted in sidings, whilst the 
wear of flanges, end thrust on brasses, and general maintenance will 
be higher for equal volumes of traffic. 

Broad-gauge Indian railways have adopted the long four-wheeled 
type, consequently a demand has arisen for narrow-gauge lines 
where sharp curves are unavoidable ; when it has been considered 
imperative to avoid a break of gauge, as in the military railways of 
the frontier passes, it is sta’ that the standard stock will not 
work over the curves, itating tranship t to bogie wagons— 
a proceeding which must seriously detract from the utility of the 
railways in the event of their forming the line of communication 
for important military operations, 

Some six-wheeled trucks with radial axles have been used for 
years on the Caledonian Railway, but hitherto no satisfactory radial 
arrangement has been devised for either goods or passenger stock. 

“Trader's ” concluding remarks are characteristic of the modern 
Englishman’s cautious attitude towards progressive development, 
which forbids our own industries to venture on radical reforms until 
foreign nations have proved that the step may be taken without 
risk. It was obedience to this feeling which caused our Ordnance 
Department to let others take the lead in adopting wire-wound and 
quick-firing guns, and which persuades our Metropolitan Railway 
to regard electric traction as being in the experimental stage, 
whilst American firms are completing the equipment of the compet- 
ing Central London line ; in like manner we are advised to experi- 
ment with wagons of 20 tons capacity, whilst America is busily 
furnishing 40-ton cars to her own, to our colonial, and to foreign 
railways. 

Some temporary inconvenience and loss to individuals are inevit- 
able in the struggle to maintain the leading position which tends to 
increase the welfare of the majority. 

The only physical difficulty opposed to the introduction of 
improved culling stock is the existing arrangement of plant in 
certain terminals ; traders blame the railways for adhering to old 
types of stock and obsolete methods of working, whilst the railways 
find that any proposal for improvement which necessitates a small 
effort of co-operation on the part of the trader is refused by the 
latter if it involves an alteration to his accustomed routine. 

J. TwinBerrow, A.M, Inst. 

13, Mosley-street, Newcastle-on-Tyne, 

January 3rd, 


MASONRY ARCHES. 


Srr,—I read with great interest your able review of Ira 0, 
Baker's book, ‘‘ A Treatise on Masonry Construction,” in last week’s 
ENGINEER, 

Mr. Baker evidently believes that our knowledge of the laws 
governing the stability of masonry arches is incomplete, and that 
this is the reason of our not being able to place complete reliance 
on calculations relative to arches, &c. 

It seems to me that although this may be true to a certain ex- 
tent it is not a complete statement. Should he not rather say 
that our knowledge of the principles governing the strength and 
stability of masonry arches is—thanks in great measure to t 
labours of the Austrian Society of Engineers—fairly complete, but 
that the heterogencousness of the materials, and the fact that the 
elasticity of many of these materials does not conform to Hooke’s 
law, render the application of these principles immensely difficult ? 

Further, that engineers should aim at making their masonry or 
concrete structures as nearly homogeneous as possible, and gene- 
rally all structures as simple as possible,in order that rules and 
formule derived from laboratory experimertits and from experi- 
ments on model or full-size structures which are as nearly as 
possible perfect from an engineering point of view may be applied 
with the aid of a trained judgment to the structures as built by 
the contractor, Such a method would enable engineers tu discover 
the weaknesses of their creations, to improve their designs, and to 


bring about a ter uniformity of practice amongst themselves ; 
it would save them from the reproach, on the one hand, of applying 
simple principles—which may or may not have been oataned by 
laboratory experiments—to actual structures and of paying little 
attention to the discrepancies resulting, and, on the other hand, cf 
blindly following practice or of applying the results of experi- 
ments made on structures, as actually built for use, indiscrimi- 
nately to other structures, which probably differ more from the 
one experimented upon than from the ideally perfect structure. 

This does not, of course, minimise the importance of obtaining 
data as to the behaviour of actual structures under known condi- 
tions ; but at the same time [ think every one will admit that 
nothing is easier than to spend time and money in experimenting 
with engineering constructions without the slightest gain in useful 
knowledge. ‘I'o accomplish this is a difficult matter, and it would 
be a far-seeing act of the Institution of Civil Engineers if they 
could appoint a small committee to consider generally how engi- 
neers could be aided in obtaining useful facts from the structures 
built under their supervision. They might lend out special instru- 
ments and even in time special assistants. ' 

This may appear to some a useless and even dangerous sugges- 
tion from *‘ political” and other reasons, but it need only be begun 
in quite a small way. “e 


January 6th. J. GILCHRIST. 


THE COST OF AMERICAN LOCOMOTIVES. 


Sir,—In a leading article entitled ‘‘ Economical Haulage “~ in 
your impression of November 17th last, you refer to the 116°1-ton 
twelve-wheeled freight locomotive recently built by the Brooks 
Locomotive Works, Dunkirk, N.Y., for the Illinois Central Rail- 
road, and state that ‘“‘the cost of such an engine cannot be less 
than £5000 ; it is probably much more.” 

You mention this matter again in your issue of the Ist inst.. 
which impression also contains a letter from Mr. W. M. Ackworth, 
in which he estimates the probable cost of this locomotive at between 
14,000 and 18,000 dols. 

Finally, THE ENGINEER of December 8th, contains a letter signed 
“* Axle Box,” in which the writer says, ‘I may, perhaps, say here 
that I have some experience of prices in the locomotive trade, and 
I am sure that your estimate of £5000 as the cost of the engine 
would be altogether under the mark at the present prices of 
materials.” 

These articles indicate some interest among British engineers 
regarding the cost of this particular engine, as wellas much misappre- 
hension as to the cost of American locomotives generally ; hence 1 
have inquired of the Brooks Locomotive Works what the cost of the 
Illinois Central engine actually was, and under dates of December 
13th and 26th, an kindly write me as follows :—‘* We have 
deferred replying to your letter of November 29th until the return 
of our president. We can now state that the cost of the twelve- 
wheeled locomotive recently built for the Illinois Central Railroad 
at the present prices of material and labour would not exceed 
20,000 dols. We believe it is safe to place the advance in cost of 
materials during the past year between 75 and 100 per cent., and 
the advance in labour is in the neighbourhood of 10 per cent.” 

I have also been recently informed from an official source that 
the two 115-ton Consolidation locomotives built by the Pittsburgh 
Locomotive Works in 1898 for the Union Railroad, a part of the 
Carnegie system, cost only 15,000 dols. apiece ; hence it is evident 
that Mr. Ackworth has in this instance, asin many others, displayed 
a more intimate acquaintance with American locomotive practice 
than appears to be possessed by the majority of your English 
correspondents upon this subject. Epwarp L. CosTEr, 

Assistant in Mechanical Engineering, Columbia University. 

New York City, December 28th. 


THE SURREY IRON RAILWAY. 


Sir, —On reading your description of the Surrey lron Railway, I 
find you have omitted to describe an important extension. This 
line was connected with the Coulsdon lime and chalk pits. It ran 
along the Banstead Downs for nearly two miles, parallel with the 
Brighton road, then, crossing that road on the level, passed through 
a cutting to the Coulsdon pits. It was laid with the cast tram 
plates, as described by you, but was partly—if not wholly— a 
double line. 

In 1834 I remember seeing three or four coupled covered truck~= 
drawn by horses, and at that time it was remarked that they were 
using the material of the one line to repair the one in use. Per- 
haps some of your correspondents can give us further information, 
or correct my statements. 


Fairbank, Reigate, January 10th. ARTHUR KINDER. 


SINGLE-CRANK COMPOUND ENGINES. 

Sir,—Referring to Messrs, W. Sisson and Co.'s letter in your last 
issue, we may say that whilst the Kingdom single engine was 
chiefly used for launches and for small horse-powers. we have built 
many of our patent two-crank quadruple engines with the same 
type of slide valve for 175 1b, steam pressure, and up to 20in. low- 
pressure cylinder, and which have given no trouble. 

Moreover, the patent claims and shows a piston valve arrange- 
ment as an alternative, and this we are-now using- for pressures of 
250 Ib. and over, so that Messrs. Sisson’s contention does not affect 
the question of priority. 

For SIMPSON, STRICKLAND, AND Co., LiMiTED, 
W. Cross, Managing Director. 
Dartmouth, January 3rd. 


Sir,—Referring to the letter from Messrs. Sisson and (o., in 
present issue of your paper, we notice this tirm claim to have 
designed this valve gear ‘‘ seven or eight yearsago.” We are loth 
to trespass further on your valuable space in reference to this 
matter, but we feel that it would be only justice to ourselves to say 
that this arrangement of valve gear was designed by us for a four- 
cylinder two-crank triple-expansion engine for British Admiralty, 
which underwent a successful trial on February 9th, 1887. 

THE VAUXHALL IRONWORKS COMPANY, LIMITED. 
(F. W. H., Director.) 
Wandsworth-road, London, 8.W., January 5th. 


RUSSIAN RAILWAYS. 

Str,—In the issue of October 6th of THE ENGINEER—‘“ Railway 
Matters,” e 355—was mentioned that the President of Section 
VIII. of the Russian Imperial Technical Society has just presented 
a petition to the Ministry of Ways of Communications for the 
grant of a subsidy of 6500 roubles, to be employed in publishing a 
journal, She/esnodoroshnoye Dyelo, 1 have now the honour to 
inform you that the above-named subsidy, settled by the Minister 
of Ways of Communications, is granted annually by the General 
Association of Representers of Russian Railways for publishing of 
our journal, from its foundation in 1882. 


A, GORTSCHAKOFF, 
December 23rd. The President of Section VIII. 


AT a meeting of the Scarborough Town Council held 
on Thursday, the 4th inst., it was decided to drop the tramway 
clauses'and the proposal to widen the Valley Bridge from the 
parliamentary Bill which they are promoting next session. The 
Council's Bill provided, for various important schemes, including 
the laying down of a tramway on the Foreshore-road, new Marine 


Drive, and Royal Albert Drive. 
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HOSPITAL TRAIN—INTERIOR OF CAR 


BIRMINGHAM RAILWAY CARRIAGE AND WAGON COMPANY, LIMITED, ENGINEERS 


THE PRINCESS CHRISTIAN HOSPITAL TRAIN. 


Tuis train, consisting of seven bogie “ corridor ”’ carriages, 
each about 36ft. in length and 6ft. in width, the passage 
through the centre being continuous, has just been shipped. 
Carriage No, 1 is divided into three compartments for linen 
and other stores for two invalid officers and for two uurses 
respectively. Carriage No. 2 is also divided into three 
compartments, namely, for two medical officers, a dining- 


room, and a surgery... Nos, 3, 4, 5, and 6, one of 
which is illustrated above, are each constructed to 
carry eighteen invalids and four hospital orderlies. It was 


here that the greatest difficulty was experienced, owing to 
the line being of narrow gauge and the space being con- 
sequently so very limited. The beds have been necessarily 
placed in three tiers, and any person accustomed to the lift- 
ing and moving of invalids can understand how difficult it is 
to place a helpless patient sideways on a bed closed on all 
sides but one, from a gangway 3ft. 6in. in width, in which 
there is only room for one bearer at the head of the stretcher 
and one at the foot. This difficulty has been overcome by an 
arrangement of pulleys in the roof which enables each bed 
with a patient on it to be raised to the proper level by one 
man, whilst the hands of two bearers are thus left free tc 
guide and fix it in position. Each carriage is provided with 
a stove, a lavatory, and necessary storing lockers. No. 7 con- 
tains the kitchen and pantry, including berths for two cooks, 
and a compartment between for the guard. 

There are perfect hygienic appliances for cooking, several 
large cisterns containing cold water storage, two large filters, 
refrigerator, and, in fact, everything necessary for ninety-seven 
persons, even if they had to live in the train for two or three 
weeks. The train has been constructed by the Birmingham 
Railway Carriage and Wagon Company, Limited, to order of 
the Red Cross Society, and on its completion H.R.H. 
Princess Christian honoured this firm with a special visit to 
the works to inspect it. 


CYCLE ARTILLERY. 

Tue bicycle has already been put to good use in military 
service, and one of the latest developments in the motor 
vehicle movement is the adaptation of such vehicles for 
light artillery, and a carriage for this purpose has been built 
and put in service in the United States. We give a general 
drawing of the machine. A bicycle corps forms its escort. 

The body is mounted directly over the driving axle, which 
has a pair of 3ft. wheels with pneumatic tires, the wheels 
having wooden spokes set in metal rims. The width over 
wheels is 4ft. 6in. The frames are extended 5ft. forward, and 
carry the axle of a single leading wheel, this three-wheel 
arrangement giving great steadiness, and also great facility in 
steering. Within the body is a Duryea horizontal gas 
engine of 6 horse-power, with three cylinders 4}in. by 441n., 
and a heavy 16in. fly-wheel. The three cylinders have a 
single feed pipe and exhaust pipe, and a single set of cam- 
shaft gears to operate the valves and exploders. A 
cylindrical tank, made bullet-proof, carries a supply of 
gasoline sufficient for a run of 200 miles. The engine can be 
operated as a winch, and by means of a rope attached to a 


tree, &c., this arrangement can be utilised in hauling the | 


machine over steep ground, or pulling it out of mud holes, 
&c. Four men are carried, with tents, blankets, equipment, 
rations for ten days, and 5000 rounds of ammunition. The 


weight of the machine is about 900 1b., or 1100 1b. with the | 


gun mounted and all equipment in place. 


On the front of the frame is a tripod stand for a Colt’s | 
automatic quick-firing gun of 7 mm. calibre, capable of | 
firing 480 shots a minute by simply holding the trigger, the | 


recoil serving to operate the mechanism for feeding the 
cartridges—which are fitted on belts—and ejecting the shells. 
The firing range is 2000 vards. The gun has a horizontal 
traverse of 180 deg. by means of a tangent screw, and has 


STEEL SOLE PLATES, 


TrNDERS are invited for steel sole plates for the Cork 
| Bandon, and South Coast Railway. The quantity require is 
100 tons, to be delivered before March 31st, 1900. The coy. 
tractor whose tender is accepted must have a template made 
out and submitted to the company’s engineer for approval 
and when approved the plates shall be rolled exactly to this 
| template, but the contractor shall not commence to rol] 
_ until the engineer has approved of the template in writing, 
| The sole plates are to be of the form and dimensions showy 


| CONTRACT OPEN 


| 


WN 
Ss 


in the figure, each having three holes punched in it at the 
_ distance apart as shown, and a clip stamped out of the solid. 
They are to be sawn to length hot, and all burrs carefully re- 
moved from ends and around holes. The sole plates to be 
made true, uniform, and perfect in every respect, of steel of 
such a quality that the tensile strength be not less than 
twenty-seven tons, or more than thirty-one tons per square 
inch, with an elongation of not less than 16 per cent. in a 
length of 8in. They must*also bear to be bent cold to right 
angles without sigh of fracture. The plates shall be dipped 
in boiled linseed oil while hot. Sealed tenders are to be sent 
to R. H. Leslie, Secretary, Cork, marked ‘‘ Tender for Steel 
| Sole Plates,” on or before January 31st, 1900. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet Engineers: John. 
Corner has been promoted to the rank of inspector of machinery ; 
F. J. Moore, to the Pembroke, for the Ajax; T. Agnew, to the 
Vivid ; H. 8. Rashbrook, to the Pembroke, for the Champion ; G. T. 
Simmons, to the Ramillies; W. H. Matthews, to the Duke of 
Wellington, additional, for the Inflexible. Staff Engineers: F. T. 
George, to the Theseus, additional, and as part complement on re- 
commissioning of Ramillies ; S. Aston, to the Pembroke, for the 
Diana; J. E. Jenkins, to the Diadem. Chief Engineers: H. 
Abbott, to the Duke of Wellington, for the Pandora; H. P. Vin- 
| ing, to the Duke of Wellington, additional, for the Gibraltar ; J. 
H. Dalrymple, to the Vivid, additional, for the Rainbow. Engi- 
neers: G. S. Holgate, to the Ramillies ; Horatio G. Summerford, 
to the Pembroke, additional, for the Goliath ; Lewis J. Watson, to 
the Pembroke, additional, for the Argonaut ; W. A. Wilson, to the 
Victory, for the Crane, in lieu of a chief engineer ; R. Baron, to 
the Pembroke, for the Cygnet ; A. M. Underhill, to the Jupiter ; 
| Geo. W. Baldwin, Henry C. Anstey, Lewis J. Watson, Robert 

Spence ; P. G. Drake, to the Pembroke, additional, for the Spit- 
tire ; 'T. J. Morgan, to the Mars; J. E. Haves, to the Pembroke, 
additional, for the Cheerful ; H. B. Moorshead, to the Vivid, for 


MILITARY MOTOR CAR 


also a considerable vertical movement. The gun has a pistol 
handle. The cartridges have nickel-jacketed bullets, and 
smokeless powder, giving a muzzle velocity of 2200ft. per 
second. The gun projects through a rectangular shield of 
nickel steel, and the machinery is also protected from 
bullets. 

This sort of flying artillery would be very effective in street 
fighting, as in case of riots, and it is being tested in rough 
cross-country work in order to ascertain its weaknesses and its 
capabilities. The machine has been built to the designs of 
the inventor, Major Davidson, of the North-Western Military 
Academy, who has had much practical experience in the 
development of bicycling for military service. 


, the Osprey; F, 8S, Moss, to the Vivid, additional, for tender, 
| Ferret ; E. E. Lewis, to the Magnificent ; C. V. Eyre, to the Pem- 

broke, additional, for the Bittern, in lieu of a chief engineer. 
| Assistant Engineers: J. W. Alexander and S, P. Start, to the 
Ramillies ; J. W. Hopkyns, to the Northampton ; H. T. G. Lobb, to 
the Resolution ; Edward R, Amor, to the Vernon, additional for 
Torpedo Store ; Geo. H. Scullard, Hilgrove Hammond, Harry A. 
Nicholls, for temporary service ; Percy B. Richards, Henry C. D. 
Barker, Walter W. Newton, all to be lent to Vernon and Excel- 
lent for courses of torpedo and hydraulic instruction ; R. A. R. 
Meiklem, to the Europa; H. H. Johnson; to the Vivid for the 
Ocean ; P. B. Richards, to the Duke of Wellington, supernumerary 
temporary ; Richard C, Cleave, to the Galatea ; Arthur F. Sawycr, 
to the Hannibal, 
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THE STRIKES AND LOCK-OUTS OF 1898. 


Wer have received from the Board of Trade a copy of 
the report on the strikes and lock-outs which occurred during 
the year 1898, It is dated in December of last year, nearly a 
year later than the period of which it deals. Summaries of 
the information it contains appeared early last year, but, as 
we read in the introduction to the report, for the purposes of 
a permanent statistical record, figures so published require 
revision, and additions have been made to them from informa- 
tion subsequently received. It is customary to embody these 
figures in an annual report, eleven of which have now been 
jssued, and the document enters much more fully into detail 
than is possible in a mere preliminary summary. 

If somewhat late, therefore, one may nevertheless know 
that the information is complete and accurate. One of the 
first facts which we learn is that the number of disputes in 
1898 was 711, which is considerably less than in any of the 
four previous years. If measured, however, by the number 
of persons involved, 1898 represents exactly the average over 
tive years, while if judged by aggregate duration, it presents 
a higher total of working days lost than any of the four 
preceding years. This is due to the one great dispute of the 
year—the Welsh coal trade dispute—which not only involved 
alarge number of persons, but lasted for an exceptionally 
jong period. To find a higher aggregate duration it is 
necessary to go back to 1893, the year of the great struggle 
of the miners in the Federation districts. 

Had the Welsh dispute not taken place, the year would have 
been comparatively peaceful. Trade was good and wages 
changes were easily arranged without stoppage of work. A 
few figures will serve to show the relation which 1898 bore to 
the four years which went before it. The following table does 
this in a simple manner :— 


Number of disputes Workpeople Aggregate duration 


directly or in working days 
Year. eginning in indirectly of all disputes in 
each year, affected each year 


The disparity between the hours lost in 1897 and 1898 and 
those lost in 1894-5 and 6 is very apparent. In 1897 it was, 
of course, due to the strike in the engineering trades ; last 
year to that in the coal trade. | Taking the various trades as 
they are given in the report, we find that in 1898 the total 
number of workpeople affected by strikes and lock-outs in the 
building trade was 16,684. This is 1173 below the average of 
the four previous years. In mining and quarrying the 
number affected was 177,029, or 72,371 below the average of 
the previous four years, though in 1894 the numbers had been 
218,087. In the metal, engineering, and shipbuilding trades, 
the numbers were 21,432, or less than in any of the four years 
previous, and less by nearly 33,500 than the average of these 
years. We need not go deeply into the figures concerning 
other trades. Those we have mentioned are the trades most 
nearly allied to the engineering profession, and as such, most 
likely to be of interest to our readers. Taking all the totals, 
however, for the whole period of five years, it is found that of 
all the persons affected by disputes during that period about 
47 per cent., or nearly half, belonged to the mining and 
quarrying group, although this group does not include more 
than 11 per cent. of the number to which the report refers. 
It is explained as a reason for this disparity that differences 
arise not only as to the general rates of wages, but also as to 
the special rates to be paid for work done under ever-varying 
conditions. The mining industry, we are told, has many 
special subjects of dispute which are not common in other 
trades. Further than this, during the five years under con- 
sideration, several of the largest disputes ever known in the 
coal trade have occurred. 

Although the actual number of workpeople affected by 
strikes, &c., is, in itself large, yet the proportion this number 
hears to the total number of persons industrially employed in 
the United Kingdom is but small. For example, in 1897 the 
total number of workpeople directly or indirectly affected by 
disputes was 2°8 per cent. ; in 1898, it was 3-0 per cent., while 
the average percentage for the five years ending 1898 was 
31 percent. These, of course, are average figures. Indi- 
vidually, in the mining and quarrying trade 14:2 per cent. 
were affected, this high figure being due to the South Wales 
dispute. In 1898 the aggregate duration of all the disputes 
was, as already mentioned, 15,289,478 working days. Of 
these, the Welsh dispute was responsible for no less than 
11,650,000 working days, leaving 3,639,478 working days for 
all the other disputes. In 1896 there was no large dispute, 
and the number of working days affected by all the disputes 
Was 3,746,368, which is a larger number than what remains 
for 1898 after making allowance for the coal strike. The 
number of persons involved in this dispute was no 
less than 100,000, so that on an average each man lost 1164 
working days. On the other hand, 461 of the other disputes, 
involved in the aggregate only 17,222 workpeople, and 
accounted for about 24 per cent. of the total aggregate dura- 
tion in working days. There were as a total 711 disputes, 
265 of these lasted less than a week ; 150 more than one and 
less than two weeks; 113 more than two and Jess than four 
weeks ; 57 more than four and less than six weeks ; 29 more 
than six and less than eight weeks; 20 more than eight and 
under ten weeks ; 35 more than ten weeks and under fifteen 
weeks; 18 more than fifteen weeks and under twenty weeks ; 6 
more than twenty weeks and under twenty-five weeks ; and 18 
more than twenty-five weeks and above. The average number 
involved for each dispute was 357. Of the total number of 
disputes no less than 88 per cent. were on account of differ- 
ences as to wages. This figure compares with 44:1 in 1897 
and 64°9 in 1896. The buik of these disputes was due to 
demands for advance, which were to be looked for considering 
the general prosperity of the year. The number engaged in 
disputes as to hours of labour was smaller than in ordinary 
years, being less than 0:4 per cent. of the entire total for the 
year, as against 23 per cent. in 1897. In this latter year, 
however, the principal dispute was that of the engineers, 
which originally began by reason of a general demand for a 
reduction of working hours. 

The balance of advantage as to the results of the disputes 
Was largely on the side of the employers. This was mainly 
due to the fact that the Welsh coal strike resulted unfavour- 
ably for the men. The total number of workpeople directly 
affected by strikes during the year was 200,769. Sixty per 
cent. of these were entirely unsuccessful. If, however, the 
miners were omitted from this calculation, the result would 
be very different ; though, if we take all the groups of trades, 
we find only one, namely, the building trade, where the 

lance is not in favour of the employers. In the building 
trade 41°24 per cent. of the disputes were settled in favour 


of the men; only 9°58 per cent. were in favour of the 
employers, while 49:13 per cent. were compromised, and 
0:05 per cent. were indefinite or unsettled. 

The most usually adopted method of arranging industrial 
differences in 1898 was that of direct negotiation between the 
parties concerned or their agents; 495 disputes out of 
711 were so settled; 14 were by settled arbitration ; 
29 by conciliation and mediation ; 71 by return to work on 
employers’ terms without negotiation ; 96 by replacement of 
workpeople ; while six only remained indefinite or unsettled. 
In addition to the number of actual strikes, a large amount 
of useful work was done by Boards and Joint Committees, 
wh ch prevented disputes assuming an acute form. 

The average duration per person involved in the disputes 
settled by arbitration was forty-three days; in those settled 
by conciliation and mediation, fifteen days; and in those 
settled by all other methods, fifty-eight days. 


“BURY” ENGINES AT SOUTH KENSINGTON. 


ANOTHER very interesting addition has just been made by 
Mr. C. E. Stretton to the unique collection of diagrams of 
early locomotives at the southern galleries of South 
Kensington Museum. The engines in question are those 
designed and built by Mr. Edward Bury, of the Clarence 
Foundry, Liverpool, and preserve from first to last much 
greater family likeness than was usually the case with 
engines built during the twenty years of most active develop- 
ment of the locomotive. 

Mr. Bury’s first engine, however, was quite different from 
any others he built, and seems to have been moulded upon 
Hackworth’s. six-coupled machines on the Stockton and 
Darlington Railway. It had six-coupled wheels, driven by 
inclined cylinders, 10in. by 24in., placed on the boiler sides 
between the second and third pairs of wheels. The connect- 
ing-rod turned an independent shaft, having outside cranks 
keyed on, placed at the front of the smoke-box ; between it 
and the buffer beam, in fact. Another rod from the crank 
pin worked the first pair of wheels. A return tube, 2ft. in 
diameter, having a furnace 3ft. long, 2ft. wide, with only 10in. 
space between bars and crown, gave 200 square feet of heating 
surface, the outside dimensions of the boiler being 4ft. 4in. 
by 12ft. Gin. The fire tube did not issue forth with a graceful 
bend, as in many other engines of the kind; but ended 
squarely, the funnel rising to a considerable height. A hand 
railing was provided round this end for the protection of the 
fireman, who had his tender of coals, whilst the driver, at 
the other end, was accompanied by a water tender. There 
was a dome of good size in line with the cylinders, the steam 
and exhaust pipes being outside. It is noteworthy that the 
regulator is of the pull-out type, the handle hanging straight 
down. The wheels were of the peculiar form so well known 
as Bury’s, built up, with spokes screwed into the boss and 
having long T heads riveted to the rims. These wheels were 
4ft. in diameter, and only 4ft. 3in. apart, centre to centre. 
In working order this machine, which was called Dread- 
nought, weighed 11 tons; it was finished on March 12th, 1830, 
but after a few trials on the Liverpool and Manchester line, 
when it repeatedly broke down, it was scrapped in December 
of the same year, and Mr. Bury commenced afresh on 
different lines. 

This time he evolved the four-wheeled coupled goods 
engine of the characteristic type so long known on almost 
every great line in the country. The Dreadnought had been 
built for sale, as a speculation, but the new engine was Bury’s 
first order, and the class it represented was definitely termed 
A. It was for the Petersburg Railroad, in Virginia, had 
inside cylinders, 9in. by 18in., 43ft. wheels coupled together, 
seventy-three tubes of 1?in. diameter and twenty-four of 
1gin., giving 318°1 square feet of heating surface. The semi- 
circular high-domed fire-box, now first making its appearance, 
presented 41 square feet more. This box was 2ft. llin. long, 
3ft. Gin. wide, and had 3ft. 24in. room above the fire-bars. 
The boiler was only 3ft. by 6ft. 9in., with 7ft. Tin. between 
tube plates. Having a wheel base of but 5ft., the engine 
cannot have been very steady, but the line it went to early 
in 1831, was probably not at all suitable for fast running. 
This engine was called the Liverpool, and proved the pre- 
cursor of nineteen others, some passenger and some goods, 
which went from the Clarence Foundry to America. 

The next engine, also shown on the sheet at the Museum, 
was described as B class in the maker’s books, and was made 
in February, 1832, for the Liverpool and Manchester Railway. 
It was of the same general type as the goods, but had 1lin. 
by 16in. cylinders, 3ft. leading, and 5ft. driving wheels. The 
tubing was the same, except that the boiler barrel was 3in. 
shorter, and the fire-box 2in. shorter, resulting in a total 
heating surface of only 323°67 square feet. The wheel base 
was again 5ft., and the engine weighed 10 tons full, or 3 cwt. 
less than the goods. It was named Liver, and numbered 26 
by its owners. With gradually, but too slowly increasing 
dimensions, these two types of engine, A and B, represented 
Mr. Bury’s fixed and invariable practice down to the year 
1846. Design C was then got out and took its place in the 
list. It was a development of A into a six-wheeler, a pair of 
34ft. trailing wheels being placed under the footplate. The 
front coupled wheels were 5ft., the wheel base of the engine 
being 14ft.; the bar framing, huge high-top fire-box, and 
other characteristic features being present. The engine was 
much larger than the old four-wheelers, having cylinders 
15in. by 20in., and 795 square feet of heating surface; it 
was No. 117 of the southern division of the London and 
North-Western Railway. Design D followed immediately, 
and was simply the B class enlarged into a six-wheeled single 
engine, with 6ft. drivers, 4}ft. leaders, and 4ft. trailers, 
cylinders 15in. by 20in., 948 square feet of heating surface. 
It had gab gear; in fact, this class was the last built for the 
London and North-Western Railway without Stephenson’s 
link motion. 

The year 1846 saw a complete revolution in Bury and Co.’s 
ideas as to size and power of engines. Another design, KE, 
was also produced, and is illustrated by engine No. 50, built 
in that year for the Joint Committee of the Bristol 
and Birmingham Railway. Here we have a six-coupled 
engine of considerable magnitude, with 5ft. wheels, cylinders 
16in. by 24in., and 1014 square feet of heating surface. The 
wheel base, equally divided, is 16ft. From the high dome- 
shaped fire-box, these engines were known as “ goods hay- 
stacks,” the dome being supposed to bear some resemblance 
to a small round hayrick. It was the maker’s 220th engine. 

Next in order is shown an example of a standard pattern 
used on several lines. Design F was a mixed traffic engine, 
with cylinders 16in. by 22in., leading wheels 4ft., and driving 
and trailing wheels, coupled, 5ft. It had, as usual, inside 
cylinders and bearings, and the haystack fire-box, with its 


bright copper covering, and two safety valves, arranged 
“fore and aft,” upon the top. It was built in March, 1847, 
being the firm’s No. 280, showing that they then had the 
considerable output of about an engine a week. 

Next year a repetition of the D type appeared, known as 
D', the distinction being shown in Engine 12 of the London 
and North-Western Railway’s southern division, and con- 
sisting in the practical suppression of the exaggerated balloon- 
like fire-box top. Here it is shown to have subsided into the 
slightly raised form still often used, from which the class 
was known as “ Bury’s low-domed passenger’ engines, but 
the sides were still semicircular, and the back sloped over 
above the regulator handle in the old way. The driving 
wheels were 6$ft., cylinders 16in. by 22in., heating surface 
1217 square feet in all; the carrying wheels and the base 
being the same as in the D class, 15ft., the drivers being put 
1ft. nearer the trailers. Very large counterweights in the 
rim now appear ; possibly additions, as Bury and Co. do not 
seem to have favoured them. The engines built by the firm 
for the Great Southern and Western Railway, Ireland, had 
balanced weights cast in one with the bosses. 

The only engine of design H was the famous 8ft. rear- 
driver Liverpool, built by Bury, Curtis, and Kennedy in 
1848, as a reply to Mr. Daniel Gooch’s 8-footers on the broad 
gauge. It was just as much in excess of the requirements of 
the time as they were, but the road was not so strong as 
Brunel’s, and it never had a fair chance. It was designed 
by Mr. T. R. Crampton. The enormous tube surface of 2136 
square feet was afterwards reduced to 1874ft., more than 
enough for cylinders 18in. by 24in. This engine figured in 
the Exhibition of 1851, but was broken up seven years later. 

The last engine on the sheet of diagrams was No. 100 of 
the Great Northern Railway, built early in 1849, when Mr. 
Edward Bury himself was locomotive superintendent. It is 
classed F!, and is similar to F, but with slightly different 
sized wheels and cylinders, and an ordinary rectangular fire- 
box. There was never any design known as G. 

This Great Northern engine was Bury and Co.’s No. 359. 
They only built six more engines, and ceased business about 
1850, leaving five engines unfinished. The drawings are all 
to a scale of half an inch to one foot, uniform with those in 
the other sheets of diagrams. 


RAILWAY ACCIDENTS. 


THE following statistics are taken from a sunimary of accidents 
and casualties which occurred upon the railways in the United 
Kingdom during the nine months ending September 30th, 1899, 
which has just been published by the Board of Trade. Accidents 
to trains, rolling stock, permanent way, &c., caused the death of 
16 persons and injury to 409 persons, viz.— 


‘Total for nine months Tota for the corre- 
| ending 30th Sep- | sponding period in 
tember, 1899. 1893. 


| Killed. | Injured. Killed. | Injured. 


Passengers .... 3 308 16 495 
Servants of companies .. 12 101 10 68 
Other persons 1 1 2 


Of the 16 persons killed and 409 injured, 3 passengers were 
killed, and 85 passengers and 6 servants were injured in collisions 
between passenger trains or parts of passenger trains ; 123 passen- 
gers and 12 servants were injured in collisions between passenger 
trains and goods or mineral trains, light engines, or other moving 
vehicles ; 4 servants were killed and 60 injured in collisions 
between goods trains, light engines, or other moving vehicles ; 
1 servant was killed and 17 passengers and 1 servant were injured 
in a collision between a train and vehicles standing foul of the line ; 
20 passengers and 2 servants were injured in collisions between 
trains and buffer-stops or vehicles at rest, caused by trains running 
into stations at too high a speed; 20 passengers and 2 servants 
were injured in collisions between trains and buffer-stops, &c., 
from causes other than the above ; 1 passenger and 1 servant were 
injured by trains coming in contact with projections from other 
trains on parallel lines ; 3 servants were killed and 30 passengers 
and 4 servants were injured by passenger trains or parts of 
passenger trains leaving the rails; 4 servants were killed and 
¢ were injured by goods trains or parts of goods trains, light 
engines, Xc., leaving the rails; 1 person was killed and 1 
passenger was injured by trains running through gates at level 
crossings or into other obstacles ; 7 passengers and 5 servants were 
injured by accidents arising from the failure of rolling stock— 
wheels, tires, axles, &c.; 1 passenger was injured by a fire in a 
train: and 4 passengers were injured in other accidents not 
included in the above. 

Altogether, including accidents in which no personal injury was 
sustained, there were reported during the nine months, 34 
collisions between passenger trains or parts of passenger trains ; 
41 collisions between passenger trains and goods or mineral trains, 
light engines, &c.; 37 collisions between goods trains, parts of 
goods trains, light engines, &c.; 1 collision between a train and 
vehicles standing foul of the line ; 20 collisions between trains and 
buffer-stops, &c., of which 8 were caused by trains running into 
stations or sidings at too high a speed, and twelve were due to 
other causes ; two cases of trains coming in contact with project- 
tions from other trains on parallel lines; 44 cases of passenger 
trains or parts of passenger trains leaving the rails; 10 cases of 
goods, &c., trains or parts of goods trains leaving the rails ; 196 
cases of trains running through gates at level crossings or into 
other obstructions*; 8 cases of fires in trains or vehicles ; and 
4 cases coming under the heading of miscellaneous accidents to 
trains. 

The following accidents to, and failures of, rolling stock and 
permanent way were also reported, viz.:—3 cases of the failure of 
machinery, springs, &c., of engines ; 252 failures of tires, 2 failures 
of wheels ; 128 failures of axles ; 11 failures of couplings ; 2 cases 
of the failure of tunnels, bridges, &c.; 201 failures of rails; 18 
cases of flooding of the permanent way; 16 slips in cuttings 
or embankments; 11 fires at stations; and 3 miscellaneous 
accidents. 

Of the 252 tires which failed, 13 were engine tires, 4 were tender 
tires, 1 was a coach tire, 40 were van tires, and 194 were wagon 
tires ; of the wagons, 154 belonged to owners others than the rail- 
way companies; 140 of the tires were made of iron, and 112 of 
steel; one of the tires was fastened to the wheel by Gibson's 
patent method ; 2 by Mansell’s patent method ; 219 by bolts and 
screws, 10 of which left their wheels when they failed ; and 30 by 
other methods, 2 of which left their wheels when they failed ; 20 
tires broke at screw or bolt holes, 86 in the solid, and 146 split 
longitudinally or bulged. 

Of the 128 axles which failed, 79 were engine axles, viz., 59 
crank or driving, and 20 leading or trailing ; 12 were tender axles ; 
3 were coach axles; and 34 were wagon axles; of the wagons 19 
belonged to owners other than the railway companies. Of the 59 
crank or driving axles, 16 were made of iron, and 43 of steel. The 


* During the nine months 29 horses, 7 donkeys, 35 beasts and cows, 
77 sheep, 12 pigs, 2 goats, and 1 deer were run over and killed; and 
1 beast was injured. 
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average mileage of the 16 crank or driving axles made of iron was 
380,555 miles, and of 42 of the crank or driving axles made of steel 
277,537 miles. Of the 201 rails which broke, 54 were double-- 
headed, 118 were single-headed, 2 were bridge rails, and 27 were 
Vignoles’ rails ; of the double-headed rails 38 had been turned ; 3 
rails were made of iron and 198 of steel. 

During the nine months there were 350 servants of companies 
or contractors reported as having been killed and 3131 injured, in 
addition to those killed or injured from accidents to trains, 
rolling stock, &c.. Twelve were killed and 399 injured 
whilst coupling or uncoupling vehicles ; 2 were killed and 27 
were injured by coming in contact, whilst riding on wabisies 
during shunting, with other vehicles, &c., standing on adjacent 
lines ; 1 was killed and 20 injured whilst nassing over or standing 
upon buffers during shunting; 8 were killed and 172 injured in 
getting on or off, or by falling off, engines, wagons, &c., during 
shunting ; 10 were killed and 295 injured whilst braking, sprag- 
ging, or chocking wheels; 1 was killed and 62 injured whilst 
attending to ground-points ; 11 were killed and 342 injured whilst 
moving vehicles by capstans, turntables, props, &c., during shunt- 


during shunting operations. Eight were killed and 83 injured by 
falling off engines, &c., during the travelling of trains ; 8 were 
killed and 184 injured whilst getting on or off engines, vans, &c., 
during the travelling of trains ; 6 were killed and 60 injured by com- 
ing in contact with over-bridges or erections on the sides of the line 
during the travelling of trains ; 347 were injured whilst attending to 
the machinery, &c., of engines in steam ; 62 were killed and 128 
injured whilst working on the permanent way, sidings, &c.; 4 were 
killed and 3 injured whilst attending to gates at level crossings ; 
98 were killed and 199 injured whilst walking, crossing, or stand- 
ing on the line on duty, of whom 73 were killed and 179 injured 
in and about stations, and 25 were killed and 20 injured at other 
— of the line ; Hy were killed and 77 injured by being caught 
between vehicles ; 8 were killed and 57 injured by falling or being 
caught between trains and platforms, walls, &c.; 29 were killed 
and 22 injured whilst walking on the line on the way home or to 
work ; and 26 were killed and 292 injured from various other causes. 

Altogether, the number of persons killed and injured on rail- 
ways in the United Kingdom in the course of public traffic, dur- 
ing the nine months ending September 30th, 1899, as reported to 
the Board of Trade, was as follows :— 


ing ; and 43 were killed and 362 injured by various other accidents 


| | Total for the corre- | 
| sponding period Tnerease, Decrease, 
Killed | Injured. in 1808. | 
| Killed. Injured. ‘Killed. | Injured. | Killed. | Injured. 

Passengers— | | 
From accidents to trains, rolling stock, way, &e.. 3 30S 16 49 13 187 
By accidents from other causes. 102 {| 1,018 | 865 4 158 

Servants of companies or contractors*— | | 
From accidents to trains, rolling stock, ata way, Ke. 12 101 10 6s 2 | 33 —_ —_— 
By accidents from other causes 350 BOS 2,835 — 2065 

Other persons— 

From accidents to trains, &e. . 1 1 2 
Persons passing over railways at level crossings BS 13 4 25 7 12 
Trespassers (including suicides) . Asie, 324 125 32 14 
Persons on business at stations, &e., and other persons not is : 

coming in above classifications. 33 liz 47 14 

Of contractors’ servants 20 were killed and 31 injured 
AUSTRALIAN NOTES. | Nevertheless, there can be no doubt of the defective character of 


(From our ven Correspondent.) 

THE gold yield in West Australia for the month of October last 
is the we! 4 the quantity for the month being 105,186 ounces. 
The gold production for the ten months of the year is valued at | 
£5,101, 


520. 


Although there is no question of the richness of this Colony, and | 
that only a very small portion has yet been explored, the over- 


capitalisation of working mines and the share market transactions 
are spoiling the chances of the introduction of further capital for 
legitimate exploration. The following table shows the slump that 


has taken place in six of the leading stocks of over three millions | 


sterling, which are unquestionably some of the richest mines in the 
Colony :— 


Market price. Fall. 


Company. Share issue. Sept. 20th. 
s. £ os. d. £ 

Lake View Consols .. 250,000 .. 23 0 0 18 5 .. 1,187,500 
Great Boulder .. . 1,750,000 20 0 11s 0 
Ivanhoe . 200,000 15:35 
Perseverance 175,000 1516 0 1400 
Kalgurli 120,000 1110 0 i ae 255,000 
Associated . 450,000 1116 0 $n. .. 1,000,000 


The West heii shone are still going ahead with remark- 
able success, the results of the yee | for the year ending 30th 
June last showing a net profit of £292,291. 

In the make up of the accounts there is one portion that is open 
to question, as the method of dealing with it is not in accordance 
with the usual railway practice; that is in charging ‘‘ renewals” 
and *‘improvements ” to capital instead of to working expenses. 
Not only are working expenses relieved by what should be properly 
debited to them, but the capital is practically charged twice over for 
the same work. This is apparently admitted in the general 
manager’s reference to the capital account, in which he says, ** If | 
certain materials, &c., which have been charged thereto, become | 
obsolete, and are disposed of, and have to be replaced by further 
capital expenditure, and the capital account is not written down 
by the amount of such sales, it necessarily follows that an erroneous 
amount stands to the debit of the capital account, and, therefore, 
in course of time, the value of the railway property would diminish. 
and could not possibly represent the * asset’ which is taken credit 
for in the published statement.’ 

The following statement shows the result of the working for the 
year ending 30th June, 1899, compared with the previous year: 

Railway: 1890. 
Total spent in construction: and ee: 
Average cost permile.. .. 
Total miles open . 
Average miles open for the year 
Working ‘expenses. 
Net earnings cs 
Passenger journeys, “number 


Live-stock tonnage 16, 006 1s, 130 | 
Train miles 3,257,871 3,013,874 


Locomotives, number . 
Passenger stock, number 
Goods stock (including departmental), number . 


The following lines have been opened for traffic during the year: 
ch. 


4,478 


4,5: 


miles 
Brunswick to Colliefields Railway 25 
Mullewa to Cue Railway = 


York to Greenhills Railwa ay 14 

Owen's Anchorage Railway .. 2 

Donnybrook to Bridgetown Railway 42 

Kalgoorlie to Menzies Railway so 

ENGINEERING NOTES FROM SOUTH AFRICA. 


(From our own Correspondent, ) 


THE engineering branch of the British forces will 
resources taxed in the repairing and reconstruction of bridges | 
destroyed by the Boers in their retreat from the British Colonies. 
Temporary trestle and pontoon structures have already been 
erected in many cases, but permanent works will have to “be sup- 
plied before the advancing army can be supposed to be at all 
satisfactoril¥ in communication with its bases, Moreover, upon 
the rapidity with which railway transport is restored will largely 
depend the extent of the economic loss inflicted upon South Africa 
by the war. In view of these facts, a well-known engineer from 


Johannesburg has written suggesting that a volunteer corps of en- | 


gineers should be formed out of the unemployed engineers and 
mechanics from the Rand to push on with the work of bridge- 
building. Whether this plan is adopted or not, it is to be hoped 
that the authorities will not find it necessary to follow the example 


set in the Soudan campaign, and import metal superstructures | 
from the United States. 
work hitherto used has come from British yards, and there should 

be little difficulty in obtaining prompt duplications. 
It is now denied that any of the Boer shells i into the 
with sand. 


British lines have been found to be harmlessly fill 


» | Here, by the way, 


7 | that purpose. 
It is announced that the Transvaal Government have completed | 


186 | 
289 | 


have all its | 


In the case of South Africa all the bridge- | 


accounts of the damage resulting from their prolonged shelling 
of a position. On both sides, in fact, it is surprising how little 
serious injury has been done by the artillery fire. Excellent 
| practice has been made, but in action the shells do not possess 
| anything like the destructive powers attributed to them as the 
result of trial firing. Fuses fail to act, and shells fall quite harm- 
lessly into entrenchments of soft earth or other material 

While a hostile army is still within its borders, the Cape Colony 
is still proceeding with its schemes of railway extension, contracts 
now being called for for several new lines. 

Quite a fine selection of the British mercantile marine has been 
seen in South African waters in the vessels chartered to convey 
troops and equipments. One circumstance which is attracting a 
great deal of notice in Durban is that three or four vessels of over 
10,000 tons have come into the harbour over the bar, to discharge 
their burdens at the wharves. 

Trade is quite at a standstill throughout South Africa, There is 
sure to be an extraordinary ‘* boom” after the war, more especially 
in building, engineering, railway, and mining material. Some 
people hold the opinion that the Boers will level Johannesburg to 
the ground rather than let the British gain possession of it. All 
the news from the Rand, however, some of which is only a few 
days old, tends to contradict this alarmist impression. Up till 
now law and order has been perfectly maintained in the Golden 
City, and private property has been religiously respected—apart 
from ‘* commandeering ” that is. 

After their unsuccessful attempt to manufacture a dynamite gun, 
the Boers have now converted the Vulcan Foundry of T. tegun, | 
and Co., Limited, Johannesburg, into a factory for shells. 
they will get their materials from is not very evident, unless they 
seize upon the stocks of drill and tool steel and other metal in- 
tended for mining purposes. This step may perhaps indicate that 
the Pretoria Government is beginning to feel some anxiety as to 
| the duration of its supplies of ammunition. It has, of course, 
two perfectly equipped factories for the manufacture of explo- 


sives, but even for these all the raw materials have to be imported | 
During an earlier Boer campaign, in their more | 


| into the Republic. 
primitive days, the burghers constructed a very remarkable piece 
| of ordnance out of pieces of hoop iron, but it was never brought 
| into active service. To-day they seem to be abundantly supplied 
| with Creusot, Krupp, and Hotchkiss cannon ; but they have been 
discharging shells in the most reckless fashion, with a minimum of 
results, and it is quite possible that they may begin to find sup- 
| plies of ammunition running low. At Kimberley, in a given | 
| period, 600 shells were fired into the town quite ineffectively. 
a factory for shells has also been started, the | 
| De Beers Company having converted its splendid workshops to 
The ammunition produced is said to be satisfactory. 


| arrangements for the running of a weekly service of steamers 
between Hamburg and Delagoa Bay. If this statement is true, 
| the war may mark the beginning of a new epoch in the future of | 
| Laurenco Marquez, but it is to be feared that not much can be 
expected to be done for the development of the port while it | 
remains in the hands of Portugal. The engineers and officers 
| seem to have no proper conception of the methods by which the 
splendid harbour should be utilised. Even the harbour works 
begun the other day, and now suspended for want of funds, were 
| begun at the far-away end of the harbour, beyond the town and rail- 
way, to which vessels of heavy draught cannot ascend. The result is 
that they are perfectly useless, whereas had the money been 
expended in building quays alongside the jetty it would have pro- 
duced an immediate return. 
Latest advices from Johannesburg state thatonly avery few of the 
mines are being kept at work, and that it will be a matter of several 
| months before most of them will be able to resume operations. 
| There will undoubtedly be an extraordinary activity in orders for 
| renewals and repairs of machinery after the war is over. It is to 
be hoped British firms will keep a keen eye on this business, as 
| their American rivals are certain to be very much to the fore in 
| connection with it. 

Considering how much the prestige of English arms suffered by 
the unexpected superiority of the Boer artillery, it is curious to 
| learn that big guns were not sent up to the front from the warships 
in Simon's Bay because it would have been considered derogatory to 
make use of naval assistance so early in the campaign. As the 
naval big guns had to be made use of at the last moment, just in 
time to save the situation, the insistence upon this point of 
etiquette seems to have been quite futile, as well as absurd. It is 
an unfortunate incident that some of the heavier guns coming out 
from England have gone down in one of the transports. 

Admirable promptness has been shown by the Imperial Govern- 
ment and the colonial authorities in the despatch of rolling stock, 
permanent way, and bridge material for the repair of the lines 
destroyed by the invading Boers. It appears that bridgework 
is to be readily enough obtainable from British firms when familiar 
sections are required. The Royal Engineers have done some 
admirable work in the rapid construction of trestle bridges to take 
| the temporary place of exploded structures. It is probable, 

however, that all the bridges, and perhaps great part of the 
| permanent way right along the Transvaal lines, will be destroyed 

y the retreating Boers. ‘The lines in the Transvaal is the pro- 


| 


| 


perty of a company ; elsewhere the railways in South Africa belo 
to the Governments, and already there is ‘talk of loans being raised 
to carry out the work of reconstruction, 

The crowding of Table Bay with big vessels used for the trans. 
port of troops has served to illustrate the necessity of further 
outlay upon harbour works. In its last session the Colonial 
Assembly refused to sanction the extension of the breakwater so as 
to enlarge the area of protection for vessels. Several ships have 
had to be outside the harbour during the present ‘‘ crush,” and in 
at least one recent storm they were in great danger of being 
driven from their anchorage. At Durban it 1s proposed to spend 
£30,000 or £40,000 in building a pleasure pier. 

Constructive engineers have a big opening before them in the 
mining activity on the Witwatersrand, which is certain to follow 
upon the conclusion of the war, At present timber is almost ex. 
clusively used in the frameworks of battery-houses and other mine 
buildings, and very largely in cyanide plants. The proportions 
and dimensions of such structures are now so well recognised that 
it should be easy to send out ironwork suitablefor them, and it 
would have many advantages as a material over timber. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 

(From our orn 
THE first quarter-day in the new year in the Birmingham and 
Midland iron and coal trade found the market at the quarterly 
meeting to-day—Thursday—in a very healthy condition, and con- 
siderably strengthened by the excellent ‘tone of the annual 
Board of Trade returns, showing as they do important advances in 
the shipping trade, in iron and steel, coal and mae hinery in most 


the enemy’s ammunition, and it is almost ridiculous to read the | 


Where | 


of the leading markets. The recent rise in marked bars is fully 
sustained, and the unmarked bar makers are also trying to obtain 
| more money than recently wherever possible. A strong effort is 
| being made to raise the extras on gin. rounds from their present 
5s. to 10s, Sheets, doubles, are quoted £10 15s., and galvanised 
sheets command £15 for doubles f.o.b. Liverpool. The * list” 
houses are quoting hoops £11 10s., and boiler plates £12 to £15, 
| according to quality. Both in finished iron and pig iron the 
prospects for the new quarter are excellent. 

It was evident, when ‘Change opened, that some manufacturers 
of unmarked bars were insisting upon an advance of 10s. upon the 
recently-established basis of £10. One leading South Staffordshire 
firm was said to have just secured contracts for 2000 tons of rail- 
way iron at £11 per ton for ordinary unmarked bars, deliveries 
extending over the present quarter. Some other contracts are 
understood to have been made subject to £1 per ton advance, and 
the bulk of the Staffordshire common iron is now changing hands 
at from £10 7s, 6d. upwards, 

Coal continues to be in excellent demand at prices which are 
well sustained at recent costs. Pig iron continues in large demand 
at good prices. Staffordshire cinder forge is 70s., as compared 
with a year ago; part-mine, 75s., against 48s, : all-mine, 
| 77s. 6d., compared with 56s.; best ditto, 90s., against 66s. Cold 

blast is quoted 120s. as the new year opens, but could be obtained 
| at 30s. under that figure twelve months back. Midland pig iron 
is also in excellent demand at high rates, buyers, who could get any 
| quantity of Northamptons a year ago at 49s., having to be content 
with short supplies now at 73s. 
| A return issued by one of the Birmingham hardware branches is 
| strikingly indicative of the way in which prices of materials have 
| advanced during the past two years. At the commencement of 
1898 pig iron was quoted £2 8s. 9d.; angle steel, £6 10s.; iron bars, 
£5 lis. 6d.; iron hoops, £6 10s.; and iron tubes, £10 per ton. By 
the autumn of last year the same materials had increased to :~- 
Pig iron, £4 11s, 6d.; steel angles, £10; bars, £9; hoops, £9 15s. ; 
and tubes, £12 per ton. Brass tubes during the same period 
advanced 124 per cent. Since the autumn further advances have 


Os. 


been established as follows:—Steel angles and iron bars and hoops, 
; all £1 per ton; iron tubes, £2 per ton; iron brazed tube, 15 per 
hee and brass cased tubes, 11 per cent. 


In the Birmingham metal- rolling and brass and copper tube and 
wire branches business was sensibly checked during the early part 
of last year by the rapid rise in copper, which necessitated a cor- 

| responding advance in the price of the manufactured product. 
Ultimately, however, consumers were reconciled to the new level 
of prices, and during the second half of the year business has 
| been fairly brisk. High conductivity copper, in the forms of tape 
and wire, has been in specially good request for electrical pur- 
anal In seamless brass and copper tubes for engineering use 
yusiness on the whole has been rather quiet, considering the enor- 
mous increase of tonnage reported in the Northern shipbuilding 
yards, and the activity prevailing in the locomotive branch. 

The year has again been an exceptionally favourable one for 
constructional engineering work, and especially girders, bridges, 
piers, station roofs, &c., which have been in strong request, not 
only for our southern railways, but for those of India, South 
Africa, &e. 

The rolling stock works in Birmingham and the district have 
been at full production all the year. The leading English railway 
| companies, which do not all manufacture their own rolling stock, 
have been good customers for corridor and other improved pas- 
senger carriages, and the Government have lately placed some 
valuable orders for ambulance and armoured trains for use in 
South Africa. The extension in this country of light railways and 
electric and other tram lines has also contributed a good deal to 
the employment of our local rolling stock works. 
| Municipal contracts for water, gas, and drainage works have 
| been on an exceptionally large scale this year, and the new Bir- 
| mingham waterworks scheme has contributed not a little to the 
engagements of the producers of water mains and other heavy 
castings. 

The Chinese Minister's industrial tour in Birmingham has 
included visits to, among other places, the Patent Nut and Bolt 
Company's works at Smethwick, the Oldbury Railway Carriage 
and Wagon Works, and Muntz’s Metal Company's Works at 
Smethwick. It should be mentioned that the present tour is not 
being wholly confined to those tirms which are members of the 
Article Club, several outside concerns which are representative of 
their respective industries, being included. For luncheon the 
visitors were the guests of the Oldbury Railway Carriage Company 
at the Queen’s Hotel. The Smethwick works of the Patent 
Nut and Bolt Company only represent one section of the sphere of 
SS of the company, which also controls the Stour Valley 
works, West Bromwich, and the Cwm Bran works, near Newport, 
Mon. The premises under notice were acquired by the company 
in 1864, and, together with the other factories ‘mentioned, are 
devoted to the manufacture of all the varied requirements in iron, 
steel, and other metals for our home, Indian, and colonial, and 
South American railway companies, engineers, shipbuilders, rail- 
way carriage and wagon builders, telegraph constructors, colliery 
proprietors, and others. The enormous extent of the company’s 
operations may be estimated from the number of their employés, 
which is not less than 6 

After a short drive though typical Black Country scenery, the 
long range of workshops of the Oldbury Railway Carriage and 
Wagon Works was reached. In the afternoon, more than an hour 
after the appointed time, his Excellency and suite started for 
Smethwick, where the works of Muntz’s Metal Company were 
inspected, 


NOTES FROM LANCASHIRE. 
(Krom our own Correspondents.) 
Manchester.—Business on the Manchester iron market continucs 


only slow, but the stronger tone generally, to which reference was 
made last week, is well maintained. Tn pig iron, although buying in 
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any large « juantities is exceptional, a fair amount of business has been 
wit through, with makers’ prices firm at recent quotations, although 
both in Scotch and Middlesbrough brands merchants are prepared 
to book at under makers’ prices, Lancashire and Lincolnshire 
brands are really without quotable change, either as regards forge 
or foundry qualities, and the same remark applies to Derbyshire 
foundry, which is practically out of the market. For Middles- 
brough iron makers, in some instances, are a trifle easier, but 
renerally they are not quoting anything under 78s, 4d., with 
merchants selling at about 75s. 4d. net by rail Manchester, Scotch 
iron, delivered Manchester docks, varies from about 80s, and 81s. 
as un open market price to 83s, as a makers’ quotation, and 
‘American pig iron is being quoted at 78s, net cash. 

The position of the finished iron trade is perhaps without prece- 
dent as regards the extraordinary weight of work which manufac- 
turers have already on their books. Prices, it is true, have 
weviously touched a much higher point, but makers have never 
i been so heavily sold, some of them having orders on their 
books which will carry them well over the first half of the present 
year, and new work is still offering freely, notwithstanding the 
continued upward move in list quotations. During the past week 
there has been a large amount of inquiry from buyers anxious to 
place orders in anticipation of another advance in list rates, and 
makers have been able to book freely at 7s. 6d. to 10s. above their 
nominal basis. In view of this condition of things a meeting of 
the bar iron manufacturers was held in Manchester on Tuesday, 
when the list basis was raised 10s. per ton, bringing it to £10 per 
ton for delivery in the Manchester district, the Yorkshire manu- 
facturers having the previous day similarly put up their prices. 
The hoop manufacturers also held a meeting in Manchester on 
Tuesday, and raised their list rates 10s. per ton, the minimum basis 
being now £10 7s. 6d. for random to £10 12s. 6d. for special cut 
lengths, delivered Manchester district, and 2s. 6d. less for ship- 
ment. It is practically certain that before the close of the week 
merchants in the Manchester district will advance their stock 
prices 10s. per ton, 

The steel trade generally maintains a strong tone. Hematites 
are, however, perhaps a trifle easier, makers in some instances 
being now prepared to take about 89s. to 90s. for No. 3 foundry, 
although others are still asking 93s., less 24, delivered Manchester. 
Billets are firm at £7 10s. net cash ; with bars ranging from £9 to 
£9 15s.; and boiler plates, £9 10s, to £9 15s., delivered Manchester 
district. The steel hoop makers have put up their prices 10s. per 
ton, and now quote £10 10s., delivered } iedouien or f.o.b, Liver- 


wool, 

In the metal market an active inquiry comes forward for all 
descriptions of engineers’ and locomotive and boiler fittings, with 
a good general trade also doing, and prices firm at the full list 
rates. 

All the leading branches of engineering commence the year well 
supplied with orders, and although amongst machine tool makers 
it is reported the weight of new work giving out has fallen off, 
their books are mostly full for some months ahead, so that their 
present position is in no way affected. Exceptional activity 

wrevails throughout all branches of general constructive work. 

ilermakers continue exceedingly busy, and locomotive and _rail- 
way carriage and wagon builders are booking a considerable 
number of new orders, both on home and foreign accounts. Wit 
regard to other sections of the engineering industry, the position 
remains much as I have recently reported. 

Throughout the coal trade a scarcity of supplies continues the 
general report, and for these the special causes to which I have 
previously made reference are still mainly responsible. The 
miners, pending the Federation conference at Cardiff, which has 
been dealing with the question of the continuance of the Con- 
ciliation Board, and wages generally, do not seem to have 
settled down very readily to their work, and complaints are 
numerous that they are turning up but very indifferently, and 
that the output of the pits is much below the average. The 
railway companies also have not yet got over the block of traffic 
brought about by the recent holidays and the thick, foggy weather, 
with the result that there are still serious delays in the transit of 
minerals over the lines. Collieries in consequence are experiencing 
the greatest difficulty in keeping up deliveries to their regular 
customers, and very great inconvenience is being caused to works 
owing to the limited supplies of fuel they are just now able to 
obtain, Not so much trouble is being felt in the house-fire coal 
trade, as most collieries have some stockson hand. As regards the 
lower qualities of round coal for steam and forge purposes, it is as 
much as collieries can do to keep customers going from hand to 
mouth, and customers compelled to buy in the open market have to 
pay all sorts of prices to secure odd parcels here and there, and 
these are comparatively few. Nominally, the pit price for steam 
and ferge coal is about 10s, 6d. per ton, but in the open market 
12s, to 13s, is being got on temporary sales, The position with 
respect to engine fuel is even worse, from the consumers’ point of 
view, Slack, which has been scarce for months past, is Just now 
hardly obtainable at all in the market, and mills in the district 
have occasionally been compelled to stop for half days owing to the 
impossibility of obtaining fuel to keep the engines running, whilst 
in not a few instances they have had to resort to house-fire 
qualities, in place of slack, for boiler purposes. Engine fuel prices, 
so far as list rates are concerned, are just now little more than 
nominal, and in the open market range, according to special con- 
ditions, from about 10s. to 11s. and 11s, 6d. at the pit. 

These special prices for steam and forge coals and engine fuel 
are, of course, only temporary, and it is thought that in a week or 
so the market may possibly get back into something like its normal 
condition, but the question of a further general upward move in 
list rates is still being pushed to the front in some quarters, and 
may possibly lead to a further re-arrangement of prices. 

Shipping business is brisk, and, with supplies very limited, prices 
continue to advance, steam coals fetching 14s, 6d. up to 15s, 6d. 
delivered Mersey ports. 

Notwithstanding the recent advance in prices, the pressure for 
supplies of coke shows no diminution, and judging from the 
demand, no difficulty would have been experienced in getting a 
further advance of 1s. per ton. Best foundry cokes are firm at 
about 30s. at the ovens, and for ordinary furnace sorts sales are 
being readily made at 23s, per ton. 

As was generally anticipated, notwithstanding the adverse voting 
in most of the Lancashire districts, the Miners’ Federation Con- 
ference at Cardiff has confirmed the conditional agreement 
previously come to between the officials of the Federation and the 
Coalowners’ Association for a continuance of the Conciliation 
Board from January Ist, 1901, when the present arrangement 
terminates, for a further period of three years with the present 
minimum, and an increased maximum of 6 per cent. on the 1888 
basis, with an advance to be conceded at once of 5 per cent. on 
the current rate of wages. The opposition of Lancashire to the 
adoption of this very satisfactory arrangement would seem to have 


been due largely to the feeling of jealousy that exists between | 


some of the leading official miners’ representatives in Lancashire 
and the President of the Federation. Mr. Benjamin Pickard, 
however, has too strong an influence over the miners generally to 
be overridden by any one particular district, and the adoption of 
the scheme for continuing the Conciliation Board, which has up to 
the present worked so satisfactorily, is simply a further step in the 
consistent policy he has pursued for a number of years past. 
Berrow,—There is a very strong and firm tone in the hematite 
pig iron trade this week, and business shows a disposition to 
improve, although makers cannot undertake all the orders offered 
to them at present. The business in Bessemer qualities of pig iron 
is brisk, but makers are almost wholly employed on forward 
deliveries, and have but little margin, if any, of metal to satisfy 
prompt requirements. Prices are quoted at 77s. to 80s. per ton for 
mixed Bessemer numbers f.o,b., but makers generally will not sell 
below the higher figures, and best brands, where any can be obtained, 
are selling at a much higher figure than 80s. per ton. Warrant 
iron is at 74s, 2d, net cash sellers 74s, 1d. buyers. The trade in 


= 


} 


yarrant iron has been quiet, but stocks have been decreased by 
222 tons, and now stand at 198,625 tons. There are forty-seven 
furnaces in blast, as compared with forty-one in the corresponding 
week of last year, 

Iron ore commands a very brisk sale, and orders are very largely 
held forward, very little ore being in the market for sale at the 
moment, as smelters have very large and full requirements, and 
these have to be satisfied to a great extent by large supplies of ore 
drawn from Spain and elsewhere. Native ores are quoted at 16s. 
per ton net at mines, and Spanish ores 18s. to 20s. delivered, 

The steel trade is very fully employed all round, and there is 
an immense growth in the capacity and production, particularly in 
the Siemens-Martin department. Heavy rails and heavy plates 
are in very active request, and it is evident, so far as the former is 
concerned, that large supplies will be wanted throughout the year 
on home, colonial, and general foreign account, and prices have 
gone up accordingly ; £7 is the firm price of heavy rails, and steel 
plates, which have been very fully ordered forward, are quoted at 
£8 per ton. In all branches of the steel trade there is very great 
activity, and all the products of the district are in very full 
request. 

Shipbuilders and marine engineers have their hands full of work 
at present, and it is evident that in the early future they will 
undertake a much greater programme of business, as extensions 
ona very large scale are being carried out. 

Coal and coke are in very great request, and orders are largely 
offering, but colliery proprietors cannot cope with the trade, with 
the consequence that deliveries are inadequate and prices high. 

Shipping is very briskly employed at West Coast ports. The 
exports of pig iron last week were 16,347 tons, and of steel 5901 
tons, being an increase of 8097 tons of pig iron and 1596 tons of 
steel over the corresponding week of last year. The total ship- 
ments this year to date have been 28,600 tons of pig iron and 
10,837 tons of steel, being an increase of 13,311 tons of pig iron 
and 7353 tons of steel over the corresponding period of last year. 


THE SHEFFIELD DISTRICT. 
(From our orn Correspondent.) 


VaLves of coal in the South Yorkshire district keep steadily 
advancing. Steam coal is not produced in anything like the weights 
the condition of tradé requires, and the difficulty of obtaining 
deliveries by the railway companies is not yet at an end, though 
the situation is considerably relieved. For steam coal bought in 
the open market 14s. to 15s. per ton at the pits has been paid this 
week, For gas coal, which is even scarcer, the gas companies are 
paying very heavy advances—in some instances double the amount 
at which they obtained supplies last year. In household coal con- 
sumers who had not provided winter stocks have been literally going 
on from hand to mouth paying whatever was asked, glad to get 
served even in small quantities. 

The iron and steel trades continue in the extremely active state 
already reported. Hematites remain at 90s. to 93s. per ton, 
according to brand ; common forge iron, 72s. 6d. per ton. Prices 
fully maintained, and, if anything, rather firmer. 

The Yorkshire coal trade with Hull, as disclosed in the yearly 
report of the Hull Chamber of Commerce and Shipping, shows a 
total volume of business for the year of 3,542,960 tons, as compared 
with 3,459,488 tons for the twelve months of 1898. Business 
appears to have fluctuated a good deal during the twelve months. 
Several of the collieries show a diminished tonnage, owing to new 
pits providing supplies. There is no doubt that the abnormal 
prosperity in this industry is encouraging the opening out of many 
new collieries, and making others profitable which previously could 
not be worked to any gain, whilst the field from which the export 
trade done with the port of Hull is drawn is widening materially. 

The trade for the closing month of the year showed a falling off, 
the weight being 294,800 tons, while that of December, 1898, was 
316,656 tons. The exports of steam coal to foreign countries from 
Hull reached a weight for the month of 110,099, as compared with 
998,840 for December of 1898. For the completed year the weight 
was 1,795,269, as compared with 1,674,197. The principal market 
has again been Sweden, which took a weight of 480,411 tons, as 
compared with 537,466 tons for 1898. North Russia comes close 
behind with 439,280 tons, against 279,704 tons ; whilst Germany 
stands third with 202,770 tons, against 169,036. 

The foreign trade in unwrought steel for the closing month of 
the year represented a value of £33,453, as compared with 
£29,665 for December, 1898. The principal increasing markets 
were Holland, United States, Australasia, and Canada. For the 
whole year the trade reached a value of £328,580, as compared 
with £285,249 for 1898. A feature of the year is the increasing 
business done with Canada, which has been owing to the inability 
of the American manufacturers, through the urgent requirements 
of their own market, to supply the Canadians, who have therefore 
come to the home country. A similar remark in a lesser degree 
applies to Australasia, and the trade with the United States has 
also increased very considerably. 

In hardware the foreign trade for the month amounted to 
£132,663, as compared with £127,062 for December of 1898, Here 
again the inability of the United States to supply other markets 
than their own is shown in large increases for Canada and 
Australasia. The business in the United States, although of no 
great importance since the passing of the McKinley Act, nearly 
doubled in 1899, and for the whole year it reached a value of 
£39,593, as compared with £20,741 for 1898. When one goes back 
to 1897 and finds a value of £154,463, it will be seen that the in- 
crease mentioned since 1898 represents a very small total as com- 
pared with the business done before the prohibitive tariff was im- 
posed. In cutlery the trade for the month amounted to £50,438, 
which is about the same as that for December, 1898. For the 
twelve months the value was £603,326 against £556,334. Nearly 
the whole of the incréase is represented by the larger business done 
with the United States, Australasia, and Canada. . 


NORTH OF ENGLAND. 


(Frou ovr orn Cor respondent.) 


THE business in the iron and allied industries so far this year 
has been of a very encouraging character. Usually January is an 
exceedingly quiet month, especially in the pig iron trade, both as 
regards deliveries and purchases, and prices, if they have not a 
downward tendency generally, do no more than hold their own, 
and producers think themselves very well off if they can prevent 
prices from falling. This year the situation is altogether favour- 
able. Makers are doing an undoubtedly good and healthy busi- 
ness, and are able to secure increased prices, while they are not 


accumulating stock as they usually do in January ; indeed, it is 
almost as difficult in this generally quiet period of the year to get 
most qualities of pig iron as it was in the autumn. Makers would 
not object to accumulating some stock now to enable them to meet 
the brisker demand which will ensue in the spring. The situation 
appears to justify the re-lighting of more furnaces ; but though 
there are furnaces ready, they cannot be re-started owing to the 
short supply of fuel and the high prices that are demanded for it, | 
coke having been advanced relatively more than pig iron, As a 
general rule, makers in this district consider that the price of coke 
should not be more than a third of that of pig iron; but coke 
delivered at the furnaces and of medium quality is now fully 25s. 
per ton ; whereas 67s. 6d. is the general price that is being paid 
for No, 3 Cleveland pig iron, makers, however, asking 70s., but | 
only in very exceptional cases getting it. With coke at 25s. per 
ton, No, 3 pig iron should be at 75s. 

Producers of Cleveland pig iron have since the beginning of 
December practically ignored the erratic fluctuations of the | 


warrant market,"as they could afford to do, seeing that they have 
plenty of orders booked already, and they believe that the tendency 
of pig iron prices is towards still higher prices. Their quotation 
for No. 3 Cleveland G.M.B. pig iron is firm at 70s. per ton, and 
not less will they take, except it be from old customers who have 
tempting orders to offer, and whose custom they do not like to 
lose. Merchants have this week sold No. 3 mostly at 67s. 6d. per 
ton; indeed, that is now their lowest figure, and the movements in 
warrants affect them almost as little as the makers. Cleveland 
warrants were down as low as 65s. 3d. cash on Monday, but there 
has been business at 66s. 10d., and Wednesday’s closing figure was 
66s. 44d. Comsumers have not been so ready to buy warrants as 
might have been expected, though the price is lower than that of 
makers’ iron, there being but a small choice of brands in the 
public store. It is true that technically a buyer of warrants 
has really no choice as to what brand shall be supplied to him ; he 
must take a warrant for any G.M.B. brand that is offered to him. 
But if there is iron in store of the brand he would prefer, the 
matter can generally be arranged. Consumers, therefore, are not 
now very ready to take warrant iron, though they can get it at 
lower prices than have to be paid for makers’ iron, No. 1 Cleve- 
land pig iron has been sold by second hands at 70s., but makers are 
not prepared to sell under half a crown more. All the qualities 
lower than No. 3 are at one price—67s. per ton—this being a most 
unusual circumstance, but the supply of all forge qualities is very 
short. 

Hematite iron is unaffected by the fluctuations in warrant prices, 
and some of the makers quote 82s. 6d. for mixed numbers, but the 
general quotation is 80s., and this is obtained, though it is 4s, 
above what is offered for East Coast hematite warrants, and 6s, 
above the West Coast warrant price. Last week some of the 
second hands would not sell mixed numbers at 77s. 6d., but there 
appear to be no holders willing to accept that this week, and con- 
tracts for execution over the next three or four months could 
hardly be placed under 80s., though the price of Rubio ore is 
somewhat easier than it was last week, on account of the decline 
in the rates of freight, the latter being only what is usual after the 
closing of the Baltic trade. For delivery at the ports in this 
district 20s. 6d. to 21s. per ton is quoted for ordinary Rubio ore. 

At the present time in the North of England out of 125 blast 
furnaces built 96 are in operation, and of those 51 are producing 
ordinary Cleveland iron, 32 hematite and spiegel, and 13 basic. 
The North-Eastern Steel Company are re-building one furnace and 
re-lining another at their Acklam Ironworks, Middlesbrough $ 
Bell Brothers are re-building one of their twelve furnaces at the 
Clarence Works ; Sir B. Samuelson and Co., one at the Newport 
Ironworks, Middlesbrough ; the Carlton Iron Company one at 
Stillington. The Skinningrove Iron Company, who have four 
furnaces in blast at Skinningrove in Cleveland, are re-building 
another ; and Wilsons, Pease, and Company are building a fifth 
furnace at the Tees Ironworks, Middlesbrough, which furnace they 
expect to have in blast within the next three months. 

On January Ist, Boleckow, Vaughan, and Co., Limited, took 
over the Clay-lane Ironworks, Southbank, consisting of six blast 
furnaces, five of which are in operation. They also took over the 
South Skelton Ironstone mines of the same company. Bolckow, 
Vaughan, and Co. have now thirty blast furnaces, all situate within 
the port of Middlesbrough, and of these twenty-four are in opera- 
tion, the estimated weekly production of which will be about 
16,000 tons. About one-fourth of the blast furnaces in the North 
of England thus belong to Boleckow, Vaughan, and Co. 

The official ascertainment showing the average price realised by 
the iron markets in the North of England for the No. 3 Cleveland 
pig iron which they delivered during the last quarter of the year 
gave an advance considerably greater than had been expected, 
such an advance as has practically never been known in any 
previous quarter. The price was 64s. 1°41d. per ton, this being 
8s. 11°03d. more than in the previous quarter, and the aggregate 
advance for 1899 was 21s. 8d. ; the realised price thus moving up 
more than the quoted rate, the average of that being 60s. 1°7d., 
which was 18s. 1d. more than the average for 1898. The average 
realised rate for the year was 53s., against 40s. 10d. in 1898, an 
increase of 30 per cent. Evidently makers are realising pretty 
well up to their quoted rates during the last quarter, the average 
of these being 68s. 5d., and of the realised 64s. 1d. The blast 
furnacemen in the North of England bave their wages regulated by 
a sliding scale based upon these realised prices, and the extra- 
ordinary rise for the last quarter has given them an advance of 
11} per cent., their wages now being 32 per cent. more than they 
were at the commencement of last year. 

The manufactured iron and steel trades continue to show 
improvement, and inquiries are quite as plentiful now as they 
were in the last quarter of 1899, consumers being of opinion. that 
further advances of prices are likely, and they are not 
disposed to delay the distribution of their orders. Last 
year they held off until they had to pay heavy pre- 
miums to get their contracts executed, and in many cases 
found that they could not secure the iron or steel which they 
needed in anything like the time that they wanted. Manufacturers 
even now will not tie themselves down to deliveries at an exact 
date, more especially if it be early. The Richmond Rolling Mills, 
at Stockton, which have been idle for over a twelvemonth, have 
been acquired by Mr. James Riley, of Glasgow, and previously of 
Middlesbrough, who will re-start them shortly for the manufacture 
of iron and steel bars, hoops, strips, &c. J. F. Pease and Co., 
Limited, who have works at Darlington, Middlesbrough, and 
Chelmsford, are concentrating their business at the first-named 
place. At Chelmsford they manufacture the Westminster patent 
all-steel axle pulleys, and steel and brass wheels under the patent, 
and this business will be removed to Darlington next week, At 
Middlesbrough steel hoops, strips, rods, &c., are manufactured, 
and the business will be transferred shortly. The prices of manu- 
factured iron and steel are firm, £8 15s. being quoted for common 
iron bars; £9 5s. for best bars ; £8 for iron and steel ship plates ; 
£7 15s. for iron and steel sheets; £9 5s. for steel boiler plates ; 
£9 15s. for iron sheets (singles); £10 7s. 6d. for steel sheets 
(singles), with 5s. more for doubles in each case, all less 24 per cent. 
f.o.t. Heavy steel rails are quoted at £7 net. Producers have no 
difficulty in realising the above-named prices, and it is expected 
that more will be asked shortly, especially as North of England 
prices are relatively lower than those of competing districts, and 
prospects all round are so good. 

The coal trade continues extraordinarily active, and the pits 
cannot by a long way satisfy the demands made though that is 
partly due to the smaller output, colliers lately having attended 
to their work rather badly, apart from the holidays. The demand, 
indeed, so far exceeds the supply that there is something like a 
famine ; indeed, there has not been anything like the present 
searcity during the last twenty-five years, excepting, of course, in 
1892, when there was a three months’ strike of Durham miners. 
All coal prices are going up ata great rate; indeed, quotations 
are double what were reported a couple of years ago. Steam coals 
are quoted at 17s. per ton, f.o.b.; steam smalls at 10s. 6d.; and 
gas coals at 18s., and some holders look for 20s. being realised 
within a short time. The colliery agents on Change at Middles- 
brough, on Tuesday, advanced prices of house coal 2s, 6d. per ton, 
making 3s. 6d. rise this month, and 5s. 6d. since October. Retailers 
are reaping a grand harvest, as householders are glad to get fuel 
at any price ; in fact, up to £2 per ton has been paid. Many of 
the depdts are at times almost bare of coals, and on account of the 
shortness in the supply of fuel operations at some of the iron and 
steel works have to be curtailed. Coke for shipment realises 
32s. 6d. f.o.b., and for local blast furnace purposes 25s. delivered. 

The newly-constituted Board of Conciliation in the Northumber- 
land coal trade on Saturday awarded the miners 5 per cent. 
advance of wages, and surfacemen’s wages go up in proportion. 

The officials and staff of the Weardale Iron and Coal Company 
have presented a purse of gold value £50 to Mr. J. A. Cowx, on 
his retirement. For forty years he has been chief cashier for the 
company. 


51 
led 
4 | 
her 
ial a | 
as 
ve | 
in 
ng 
nd i | 
he | 
Ow 5 | 
ine | 
ms | 
lat 
it | 
D q 
nid 
‘ly 
n 
in : 
ist 
in 
it | 
d 
§ 
| 
4 
| 
| 
| 
| 
| 
| 
| | 
} 
| 
| 
| 
| 
| 
| 
| 
| 


THE ENGINEER 


JAN. 12, 1900 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has been comparatively steady this 
week, but there has only been a moderate amount of business done. 
Scotch warrants have sold from 66s. to 67s. 44d. cash, and 66s. 6d. 
to 67s. 74d. one month. There has been very little doing in 
Cleveland warrants, which have sold at 66s. 3d. to 66s. 10d. cash, and 
66s. 44d. for delivery in six days. The transactions in Cumberland 
hematite iron have varied from 73s. 8d. to 74s. 34d. cash, and 
73s. 104d. to 74s. 8$d. one month, some business also being done in 
this class of iron at 74s. for delivery in seven days. There has not 
been very much speculative business, the conditions of trade and 
the war situation operating at the moment to produce a quiet 
feeling. 

The prices of Scotch makers’ iron are as follows :—Govan, f.o.b. 
at Glasgow, No. 1, 68s. 6d.; No. 3, 67s. 6d.; Wishaw and Carnbroe, 
Nos. 1, 75s. 6d.; Nos, 3, 73s. 6d.; Clyde, No. 1, 82s.; No. 3, 77s.; 
Gartsherrie and Calder, Nos. 1, 83s.; Nos. 3, 78s.; Summerlee, 
No. 1, 85s.; No. 3, 80s.; Coltness, No. 1, 87s. 6d.; No. 3, 80s.; 
Glengarnock at Ardrossan, No. 1, 82s.; No. 3, 76s. 6d.; Eglinton 
at Ardrossan or Troon and Dalmellington at Ayr, Nos. 1, 77s. 6d.; 
Nos, 3, 75s. 6d.; Shotts at Leith, No. 1, 85s.; No. 3, 79s.; Carron 
at Grangemouth, No. 1, 85s.; No. 3, 78s. 6d. per ton. 

The business in Scotch hematite pig iron has been quiet, and prices 
have been nominally unchanged. The demand for hematite is 
bound, however, to become more active in the next week or two, 
although it is doubtful whether prices will go higher. 

The shipments of pig iron from Scottish ports in the past week 
have amounted to 4060 tons, compared with 5075 in the correspond- 
ing week of last year. There was despatched to South America 
80 tons, Australia 70, France 135, Italy 230, Germany 50, Holland 
630, Belgium 150, China and Japan 40, other countries 45, the 
—— shipments being 2630, against 3853 in the same week of 

899. 
The output of Scotch pig iron has been considerably reduced in 
the last week or two from various causes. A number of furnaces 
were put out before the holidays, and these are not yet producing 
any iron to speak of. There has been at the same time a 
difficulty in obtaining adequate supplies of coal, and until this is 
got over not a little inconvenience must be felt by smelters. 

The stock of pig iron in Connal’s Glasgow stores now amounts to 
241,804 tons, showing a decrease for the week of 3454 tons. The 
general belief is that stocks will be further reduced to a material 
extent before the output overtakes the demand. 

The makers of finished 1ron in the West of Scotland issued cireu- 
lars on Monday intimating a further advance of 10s. per ton on 
their prices. They now quote rivets and angle iron and common 
bars at £9 5s., best bars and best horseshoe iron, £9 15s., delivered 
free at the ship at Glasgow, the terms being net cash with no dis- 
count allowed. 

There has not been very much fresh business in the manufac- 
tured iron and steel trades. Indeed the works are not yet in full 
— after the holidays owing to the difficulty of obtaining 
coals, 


The coal trade is very strong as regards prices. In the Glasgow 


district coalmasters have this week intimated a further advance of | 


2s. to 3s, per ton in their prices, which will bring up the price of 
household coals at the pits to 12s. and 14s. per ton, according to 
quality. Many serious complaints are still made as to short 
supplies of coal. 
tating the traffic. The railway companies excuse themselves, and 
blame the traders for retaining wagons filled too long at their 
works. It is not easy to ascertain where the blame actually lies, 
probably it may be pretty evenly distributed among the various 
parties concerned ; atall events, the coal trade is now passing through 
a serious crisis, and unless some relief is obtained before long con- 


sumers will be heavy sufferers. The f.o.b. prices of coal at Glasgow | 


harbour are, ell 14s.; splint, 13s. to 14s.; steam, 13s. 6d. to 14s. per 
ton, 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


THE high prices prevailing in coal are by some authorities in 

Cardiff attributed to collusion on the part of the colliers in lessen- 
ing output. One contends that the coalowners are only getting 
tive-eighths of a week’s work from the men, and the result is famine 
prices, dozen of vessels on demurrage, and scores of locomotives 
and wagons are idle. 
effect on the railways is becoming serious ; that there is a great 
falling off in revenue, and this will tell on the men employed, by 
leading to lessening hours, and, eventually, lessened numbers of 
men, There is some degree of truth in the results stated, but 
from personal investigation I am able to disprove conspiracy 
amongst the colliers ; lessened output there is in some quarters by 
the withdrawal of men for the war. But as one collier observed 
to me, iWe should be foolish to restrict output at the present good 
wages, 
With the beginning of the week a firm tone characterised all 
departments of the coal trade at Cardiff, Newport, and Swansea, 
the last-named suffering more, perhaps, than either of the others 
in shortness of supply. In all quarters dry coals have since 
remained very firm, but best steam and second best are a trifle 
easier. At Cardiff last week the famine price of 32s. in an instance 
or two was not repeated this week, but quotations show the 
tendency of things. Latest figures :—Best steam, 27s. 6d. to 30s.; 
seconds, 24s, to 25s.; drys, 22s, 6d. to 23s. 6d.; best small, 14s. to 
l4s. fd.; seconds, 12s, 6d. to 13s.; inferior sorts, including drys, 
lls, to 12s,; best Monmouthshire, 22s, to 23s.; best households, 
25s. to 26s. No. 3 Rhondda, 22s. 6d. . 6d.; brush, 18s. to 
19.; small, 15s. 6d. to 16s, 6d. No, 2 Rhondda, 19s. to 20s.; 
through and through, 15s, to 15s. 6d.; small, 12s, to 13s. Some 
sles of small steam were reported on Wednesday at 15s., and in a 
case or two 15s, 


This week there have been large shipments of coal from Cardiff, | 


and a few notable ones, such as 7000 tons to Singapore, 6650 tons 
to the same, 9100 to Port Said, 5600 to Teneriffe, 3800 to River 
—. 3000 to Genoa, 3900 to St. Vincent, 3000 to Palermo, 6900 to 
Las Palmas, 

A reminder of compensation cases was brought under notice of 
the Dowlais district of colliers on Saturday. It was reported that 
the medical staff in some places refused to sign accident certificates 
in the case of colliery workmen seeking compensation. Note was 
taken of the matter, and a promise given that it should be referred 
to other lodges. At Mountain Ash County-court on Monday a 
collier, named Field, and his wife were awarded £40 and costs 
from the Penrhiweeiber Colliery Company as compensation for 
fatal injuries received by their son, aged thirteen, on October 20th. 

In the Swansea district house coal last week was exceedingly 
limited in supply, and prices are varying almost daily. Llanerch 
men are working on the day-to-day system, until a settlement of 
grievances has been arranged. Last week Swansea despatched 
48,224 tons of coal and 10,220 tons patent fuel. Latest market 
quotations were :—Best steam, according to arrangement; seconds, 
21s. to 21s. 6d.; bunkers, 17s. to 18s. 6d.; small, 12s. to 12s. 6d.; 
anthracite, 15s. 6d. to 16s.; seconds, 14s. 6d. to 15s. 6d.; ordinary 
large, 11s. 6d. to 12s, 6d.; small rubbly culm, 8s. 6d. to 9s.; bitu- 
minous, according to arrangement. Patent fuel, 17s. to 18s. 
Coke: Furnace, 29s.; best foundry, 30s, to 35s. Iron ores: Tafna, 
18s. to 19s.; Rubio, 19s.; pitwood, 19s. 6d. 

Cardiff and Newport prices :—Iron ore: Tafna, 19s. 6d. to 20s. ; 
Rubio, 20s. 6d. to 21s. Patent fuel, 21s. to 22s. Coke: Furnace, 


26s, to 28s.; foundry, 28s. to 30s.; special, 35s. to 36s.; pitwood, 
last quotations, 16s, 3d. to 16s. 6d. _ A little improvement is showing 
in this branch, and prices are 17s., and trending upwards this 
week, 

The Henllys Vale Anthracite Company has been floated ; capital, 
£5000 in £50 shares, 


The railway companies are blamed for not facili- | 


Another critic on the situation states that the | 


Every day of late has shown the lessening influence of the holi- 
days at the chief iron and steel works, and the large orders, home 
and foreign, held by the principal, point to a long period of pros- 
perous activity. he withdrawal of reservists and increased 
energy in enlistment will only amount to a small percentage of the 
working population. Abundant labour comes from the sister 
| island, and it is interesting to note how rapidly demand brings 

about the needed supply. “This meets the case under the present 

order of things in the make of steel, which necessitates cheap 
manual labour, the best of skilled direction, and the latest of 
scientific and mechanical appliances. The war has interfered in 
some cases with the delivery of large rail orders, and when brought 
to a conclusion will be followed by great exports. I may mention, 
incidentally, that the withdrawal of reservists is affecting railways 
more than steel works or collieries. The Midland alone has 
suffered the loss of 3000 men. 

Last week Newport shipped 380 tons of steel sleepers to Birken- 
head, and received large cargoes of pig iron from Millom, White- 
haven, Harrington, and Workington. Swansea imported lange 
quantities from Barrow and Millom, in all 3532 tons, and in 
addition 125 tons of steel rails. I note also that the tin-plate 
works, Upper Forest and Worcester, received consignments of pig 
iron from Millom. In the matter of iron ore there is no falling off. 
Prices are on the up grade, and are advancing. Briton Ferry 
imported freely from Bilbao, and the Bessemer Works from Bilbao, 
Castro, and other quarters, Ebbw Valve being very conspicuous. 

Tin-plate shipments were expected to be larger last week, but 
tonnage was delayed for Eastern ports, Russia, and the Continent. 
December total did not compare so favourably as desirable with 
Russia, Germany, Straits Settlements, China, and Japan. American 
were 2955 tons, as compared with 1053 December, 1898. Last 
week tin-plate shipments were 46,046 boxes ; make, 56,240 boxes. 
Stock at present, 197,854 boxes, 

Briton Ferry, which fully expected a broken week, turned out a 
very satisfactory output of hematite last week, and smelting 
furnaces and mills were fully employed. Dowlais and Cyfarthfa 
have maintained the fullest vigour, and at the former small colliery 
rails, suitable for collieries, steel sleepers, bars, and plates, have 
been in evidence. 

In the Swansea Valley the steel- producing establishments 
throughout have been hampered by the coal supplies running 
short, and it has been daily a subject of fear that some of the 
furnaces will have to be damped down. Tin-plate requirements 
for bars have not at all been met, and the result has been difficult 
here and there in keeping mills in full going order. Two furnaces 
also have been let out for repairs, and this has curtailed the average 
output by 400 tons. Foundries are doing well, and engineering 
sheds are working up to greatest capacity. 

On ‘Change, Swansea, mid-week, there was a good deal of anima- 
| tion, though business was affected by the proximity of the Bir- 
|mingham meeting. Pig iron warrants show an increase of about 
Is. 45d. Scotch, 1s. 3d. Middlesbrough, and 1s. 14d. in hematite. 
| Upward tendency strong, Cumberland about 80s. This is regarded 

as due to speculative operations. The probability of an advance 
| in tin-plates was discussed. Quotations :—Glasgow pig warrants, 
| 66s. 8d., 66s. 7d., 64s. 104d. cash; Middlesbrough, No. 3, 60s. 44d. ; 
other numbers in proportion ; Welsh hematite, 85s.; Welsh bars, 
£9 to £9 10s.; sheets, iron and steel, £10 10s. to £11; steel rails, 
heavy, £7 10s. to £7 15s.; light, £8 10s. to £8 15s.; Bessemer 
steel tin-plate bars, £7; Siemens best, £7 2s. 6d. Tin-plates: 
Bessemer steel cokes, 16s. to 16s. 3d.; Siemens, 16s. 3d. to 16s. 6d.; 
| ternes, 30s., 31s., to 34s.; best charcoal, 16s, 6d. to 17s. 6d.; big 
| sheets for galvanising, 6ft. by 3ft. by 30G., per ton, £14 10s. to 
| £15 10s.; finished black plate, £12 15s. to £13 10s.; Canadian, 
| £10 lis. to £11 10s.; galvanised sheets, 24G., £15 to £15 10s.; 
| block tin, £111 10s. to £112 10s. Copper, Chili bars, £70; lead, 
| £17; spelter, £20 12s. 6d. 
A Committee of the Swansea Corporation drafted a reply to 
| the Great Western Railway Company this week, in regard to the 
| amount the Corporation would be disposed to contribute towards 
placing Swansea on the main line. The reply will be made public, 
| but at present it is understood to emphasise the value of the 
| mineral and other requirements which they have offered, and to 
further point out that it must be to the advantage of the company 
as well as the town to do away with the existing loop line. 

Shipbuilding at Port Talbot promises to bea feature. Last week 
a steel barge was floated by the Graving Dock and Shipbuilding 
| Company, and will be followed shortly by another to the order of 
| the Marine Department of the French Government. It was fitted 
with powerful pumps, and MM. Dupois and Morin, French 
engineers, expressed their satisfaction with the able manner in 
which the work had been carried out. 

A meeting of the South Wales Institute of Engineers was held 
in Cardiff on Monday. After referring to the new sheet of the 
geological survey, between the Taff Vale and Pyle, an award of 
the Lewis prizes for the best essay on ‘‘ Colliery Surface Arrange- 
ments” was made, First prize to Mr. Everett, late of Pentre, 
Rhondda ; second to Mr. Thomas, Gadlys, Aberdare. Papers read 
and discussed included ‘‘ Endless Winding,” by Mr. Donaline ; 
‘*Deep Pumping at the Elliot Colliery,” by Mr. Hann ; ‘‘ Pit Head 
Pulley Framings,” by Mr. Everett ; ‘‘The Relative Positions of 
Drums and Pulleys in Winding Arrangements,” by Mr. Westgarth ; 
and ‘‘ Notes on the Coal Beds of Queensland,” by Mr. Moody. 


NOTES FROM GERMANY, 
(From our own Correspondent.) 
TroNmasters in the Siegerland and in Rheinland-Westphalia 
have entered the new year with a very confident feeling, being 
well supplied with orders for all kinds of iron and steel, while the 
bright prospects for the future help to keep prices firm and re- 
munerative. The scarcity in raw material is, of course, a very 
dark point, and there are not a few who consider a temporary 
stoppage of many establishments inevitable if the syndicate for 
the sale of raw iron cannot find means for providing the works 
with sufficient supplies. One of the larger Siegerland blast- 
furnace works is already reported to have sent a circular to their 
customers, telling them they would not be in a position to deliver 
the quantities of crude iron which the syndicate ordered them to 
supply in the first two quarters of this year. 

Though pig iron is likely to become even more scarce this year 
| than last, manufacturers are entertaining hopes that the scarcity 
in billets and in wire rods will be less keenly felt, several new 
| steelworks having recently commenced operations in the Siegerland. 
| Supplies in coal have been so very small in the last-named district 
that the majority of the rolling mills stopped working before the 
holidays, and did not begin again till after the 2nd of January, 
The number of orders received upon the week has naturally been 
but small ; at many establishments stock-taking and $4 is 
going on, and so activity at the shops and factories has been, 
during this week and the last, not brisk, though fairly regular, 
Sheets have shown extreme firmness at M. 210 p.t. at works, and 
heavy plates were so strongly inquired for just before the holidays 
that M. 200 p.t. at works could be realised. Scrap iron is in 
improving demand, the larger quantities thrown on the market 
meeting with ready consumption. 4 
There continues to be a very pressing demand for engine and 
house coal ; output, though uncommonly high, is not equal to con- 
sumption, and the result of this is a steady upward moving of 
prices ; officially, they are about the same as before, but very often 

higher prices are quoted and obtained. si de 
Generally, a languid tone prevails on the Austro-Hungarian iron 
market, and the girder trade is downright dull, but there has been 
just a little more animation felt in the hoop business and in heavy 
plates, and the export in drawn wire and in wire nails was pretty 
lively. 


rise in quietness to take place before long, but it is rather early 
to prophesy improvements like these, when the Austrian iron trade 
has been and is still depressed and dull in most departments, 

House coal is so scarce in Austria-Hungary that last week prices 
met with an advance of 4 heller per cwt., and a further rise of 
16 heller took place on the Ist of January, so that now house coal 
stands on 1 fl, 80 kreuzer, free Vienna—a price that has never 
before been quoted. 

On the Belgian iron market the condition of affairs remains up. 
altered, the demand for iron and steel being very good, although 
holiday stoppages have naturally caused some abatement in activity, 
But the new year has brought plenty of fresh orders, and there 
are still a good many old contracts to be delivered, so the next 
months will be lively in the iron trade. There is a good deal of 
confidence expressed concerning the development of the French 
iron industry in the year now begun, and the business done in all 
branches has been during this week, and even just before the 
holidays, brisk and satisfactory. 

The following figures show the movement of prices—inland 
consumption—in the various iron-producing countries during the 
last months of the year now past as compared to the two preceding 
years :— 
France. 

1808, 1897, 
In franes, per ton, Paris. 

160 to170.—.. 5 . 220 to 295 


18%), 


to 165. 


Merchant iron, No. 1 


Girders .. 175 to 180 170 to 175 280 to 200 
Belgium, 

Luxemburg foundry pig, No. 3. 59 to 61 60 to 62 85 tow 

132 to 135 180 to 185 

The same for export .. 135 to 137 131 to 132 175 to 180 

135 to 138 131 to 133 175 to 180 


Rheinland- Westphalia. 

Marks. 
66 to 67 
132 to 135 


to 
190 to 220 


67 to 6S 


Foundry pig No. 1 
Bars 1382 to 135 


Girders .. 121 to 128 121 to 128 140 to 150 
Sheets .. 140 to 160 135 to 160 210 to 230 
Steel rails 120 to 122 116 to 120 145 to 150 
alustria-Hungary. 
Florins. 

White forge pig—Styrian 45 to 47 45 to 47 45 to 47 
Styrian bars—free Vienna 112 to 122 112 to 122 103 to 120 

110 to 114 110 to 115 103 to 110 


Bohemian bars—free Vienna .. 
Hunyarian ,, + 
| Girders—free Vienna 


108 to lig 
11] to 125 


110 to 115 
111 to 125 


108 to 112 
lll to 125 
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STEAM coal market is strong for prompt shipment. Merchants 
are asking a high figure. House coal in good demand ; prices 
firm, with an upward tendency, Steel and ironworks fully 
employed, and every prospect of an advance in price for finished 
iron and steel. Copper remains about same, but there is a decline 
in price of tin. Exports for week ending January 6th, 1900, 
were :—Coal: Foreign, 33,940 tons; coastwise, 19,699 tons. 
Patent fuel, 2410 tons. Imports for week ending 9th inst. were :— 
Iron ore, 10,630 tons ; pig iron, 2810; iron pyrites, 1350 tons 
manganese, 2250 ; slag, 2510 ; pitwood, 6555 loads. 

Coal :—Best steam, 23s. to 24s, 6d.; seconds, 20s, to 21s. 6d.; 
house coal, best, 17s. to 18s.; deck screenings, 14s. 6d.; colliery, 
small, 13s, to 13s, 6d.; smiths’ coal, 13s. Pig iron :—Scotch 
warrants, 67s. 4d.; hematite warrants, 74s. 6d. f.o.b, Cumberland ; 
Middlesbrough, No, 3, 66s. 10d. prompt. Llron ore :—Rubio, 
20s. 6d, to 21s.; Tafna, 19s, 6d. to 20s, Steel rails, heavy sections, 
£7 10s. to £7 15s.; light ditto, £8 10s. to £8 15s. f.o.b.; Bessemer 
steel tin-plate bars, £7 ; Siemens steel tin-plate bars, £7 2s. 6d., 
all delivered in the district, cash, Tin-plates :—Bessemer steel, 
coke, 16s, to 16s, 3d. ; Siemens, coke finish, 16s, 3d. to 16s, 6d. 
Pitwood, 17s. to 17s. 6d 

London Exchange telegram :—Copper, £69 15s.; Straits tin, 
£113 10s, Freights firm. 


DeatH OF Mr. F, JossELYN.—We much regret to announce the 
death of Mr. Frederic Josselyn, who, for upwards of thirty-one 
years has been associated with the business of A. Ransome and 
Co., Limited, Stanley Works, Chelsea, 8.W., for the first twenty- 
four years as partner, and for the past seven years as a managing 
director. He died on the 7th inst. at his residence, 74, Redcitfe- 
gardens, S.W,. Aged 58. 

THE LoNDON SCHOOL OF EcONOMICS AND POLITICAL SCIENCE. 
—The following courses in railway subjects have been arranged 
with a view to meeting the needs of railway officers and others 
engaged in railway administration, or otherwise interested in the 
subject. A course of six lectures on ‘‘Some Railway Questions,” 
by Mr. W. M. Acworth, M.A., Christchurch, Oxford ; six lectures 
on ‘The Policy of Diffierent States in Relation to Means of Trans- 
port,” by Professor Hewins, M.A., Tooke Professor of Economic 
Science and Statistics, at King’s College, London, and Examiner in 
Political Economy in the University of London ; and five lectures 
on ‘The Law of Transport,” by Mr. C. A. Montague Barlow, 
M.A., King’s College, Cambridge. 

PoRTLAND CEMENT.—Mr. Michele sends us for publication the 
following Michele test for 1900:—Pats jin. thick in water, abso- 
lutely sound at seven days, Tensile strength, 4501b. per square 
inch ; not more at seven days, and not less at fourteen days. Fine- 
ness, 10 per cent. residue on a 100 sieve. The pats to be gauged 
on glass, immersed in water immediately, and left there for the 
whole period. One pat to each three bricks. The test bricks to 
be gauged by a skilled man, with a minimum quantity of water, 
and well rammed into moulds, The average of three to be taken, 
which shall represent about 100 tons or less. The strain to be 
applied as pc 2 as possible. The sieve to have 10,000 holes per 
square inch, and to be of wire not less than ‘O004in. (42 5.W.G.) 
in diameter. Shaking to be continued for tive minutes. 


TRADE AND BusINESS ANNOUNCEMENTS.—We understand that 
the business of the Reeves Patent Filter Company, Limited, 
London, has been acquired by Mather and Platt, Limited, who 
will carry it on in conjunction with their softening and purifying 
business by Archbutt-Deeley process.—A new company has been 
formed, the British Griffin Chilled Iron and Steel Company, 
Limited, with a capital of £75,000 fully subscribed, to commence 
the manufacture of chilled wheels and castings at Barrow, on 
Griffin's patents. — The Patent Shaft and Axletree Company, 
Limited, inform us that, on December 31st, 1899, its long and 
pleasant association with Hunt and Sacré terminated, as it has 
decided to open its own offices in London.—Mr. Frederick Grover 
has resigned his position at the Yorkshire College, and taken offices 
at Greek-street Chambers, Leeds, 

THE RAILWAYS AND THE CoaL FaMiIne.—The cause of the scarcity 
of coal and the high prices now ruling has by rage people been 
laid at the doors of the railways, but according to Herepath’s Rai!- 
way Journal, the conditions now existing are altogether exceptional. 
Not only has the demand for coal increased to an almost unprece- 
dented extent, owing to the abnormal demand for war material, 
but the rolling stock of the railways has been called upon to a 
correspondingly large extent. According to this paper the com- 
panies would not be justified in increasing their locomotives and 
wagons for such an emergency when this would involve a large 
amount of unproductive capital in a few months’ time. Moreover, 
the English railway companies get the same remuneration for 
haulage whether the price be 15s. or 30s. per ton. They get lessin 


Some think that 1900 will bring a good deal of briskness and 
activity in the iron trades, and the more sanguine even expect a 


reality, for the fuel for their own engines costs more. 
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AMERICAN NOTES. 
(From our own Correspondent.) 


New York, December 28th. 

THE bankers are preparing for heavy gol 
exportutions to England. The heavy exports last 
Saturday following the previous exports of 
3,000,000 dols. isa strong indication of the probable 
course of gold during the next few weeks. he 
Treasury Department has decided to increase the 
Government deposit with depository banks in 
New York to the extent of 25,000,000 dols. The 
aring house of this city has asked the trust 
companies to lend bonds to secure additional 
deposits. Some 10,000,000 dols. have been loaned 
already, in all 15,000,000 dols, will be received. 
his gives an increased capacity of about 
50,000.000dols. This added to expected receipts of 
money from the West, will do much to relieve the 
stringency. These facts and these figures indicate 
that there is a deficient supply of money for all 
business requirements, but this is a theory which 
bankers will not openly permit asserted. Currency 
legislation is going through Congress all right, and 
everything is being done to place the country so 
unreservedly upon a gold basis that not the 
slightest doubt can be tolerated to the 
permanency of that standard, — Industries 
throughout the country are all overcrowded, 
making overtime. No business is coming in, 
for two reasons —the oversold condition of every 
industry ; and the high prices of war ma- 
terial. The upward tendency still continues, 
but the opinion prevails in a good many circles 
that the highest probable limit has nearly been 
reached. This, however, is only an opinion, and 
there are some facts which do not warrant it. 
Even in iron and steel there are probabilities of 
higher quotations growing out of prospective 
increases in wages, cost of transportation, and other 
elements of cost. 

Railroads will also probably charge more for 
carrying, but with all this the legitimate demand 
may assume proportions which will make an 
upward tendency and a higher range of prices an 
unavoidable advantage or evil from whatever 
standpoint it may be viewed. Mills everywhere 
are unable to accommodate desiring buyers, and 
furnace capacity is also badly oversold, and in some 
Jealities contracts are being filed which will not 
he excluded for six to eight months hence. 
Bridgebuilders car builders are all overwhelmed 
with work, and there does not appear at the 
present time any prospects for overtaking demand. 
With these conditions it is difficult to see how any 
resonable basis exists for lower quotations, A 
great Many new enterprises are springing up, 
according to the testimony of architects, construct- 
ing engineers, and capitalists, who are seeking good 
investments. In the mining sections the greatest 
activity prevails, and large plants are to be erected 
in 1900, the call for smelters alone being between 
twenty and twenty-five, and some of them of 
enormous capacity. Ten or twelve elevators are 
to be built in the north-west. All railroad 
companies have plans on hand involving the 
extension of their mileage, many of them being 
short roads, 


cle 


INSTITUTION OF MECHANICAL 
ENGINEERS. 


GRADUATES’ MEETING, 


On Monday, January 8th, at 7.30 p.m., a 

meeting of the graduates of the Institution was 
held, Sir Alexander Binnie, engineer to the 
London County Council, occupying the chair. 
Mr. H. H. Mogg, graduate, read a paper on 
“Treatment of Sewage and Sewage Sludge in 
Rural Districts.” The author stated that the 
formation of Parish Councils had been the means 
of exposing the defective drainage of many 
small towns and villages. Various schemes had 
been proposed to remove the sewage, but all had 
the disadvantage of requiring the removal of the 
sludge formed by the various processes. Sewage 
farms had been started to employ this sludge, 
but the author considered these to be a failure. 
The bacteriological process was the one of the 
future, and he wished to describe the present- 
day method of working it. The process was 
largely the outcome of experiments made in 
Massachusetts, U.S.A., and by the London 
County Council. The crude sewage, after the 
deposit of the heavy solid matter, was led into a 
large bricked or concrete tank, known as the 
septic tank. Here a species of bacteria, known 
as the anaérobic bacteria, which came in with the 
sewage itself, attacked it, and caused it to pass 
more or less into solution. It was essential that 
the septic tank should be kept air-tight, or the 
bacteria would perish. The author here referred 
to an installation at Exeter, which treated the 
sewage from a population of about 1500. The 
septic tank was 64ft. by 18ft., and varied in 
depth from 7ft. to 7ft. 9in. The solid matter 
was allowed twenty-four hours to settle. Storm 
water coming with the sewage was a source of 
trouble. It was found that both hydrogen and 
marsh gas were liberated in the tank, and these 
had been employed, with incandescent mantles, 
for lighting purposes. 
_ From the septic tank the sewage passed to the 
filter beds. Those at Exeter were 36ft. by 20ft., 
and held 4ft. 6in. of clinkers. The work of the 
filter was to oxidise the putrid matter left in the 
sewage, The work was done by aérobic bacteria, 
whose existence demanded a good supply of 
oxygen. It was necessary that the filter should 
receive periodic aération, and thus a series of 
tilters was necessary. The periodic changing of 
these was now performed by a simple and in- 
genious alternating gear, which worked auto- 
matically, The author ended by describing a 
new installation at Barrhead for treating 400,000 
gallons of sewage per diem. Four septic tanks 
ere used and eight filtering tanks, six for work- 
ing and two in reserve. 

Sir Alexander Binnie, after passing a hearty 
vote of thanks to Mr. Mogg for his admirable 
paper, addressed some valuable remarks to the 
meeting. He, as engineer to the London County 
Council, had to carry out sewage disposal on a 
gigantic scale. He thought that the bacterio- 
logical process was the best, but owing to its 
delicacy required a lot more experience than was 
Yet at our disposal, He thought that the best 


form of filter consisted of a triangular brickwork 
chamber containing a stack of coke or coke 
breeze. The fluid should be poured over the 
surface of this stack, Temperature affected the 
action of the filter and freezing stopped it. He 
further stated that such cities as London, formed 
on a clay stratum, had difficulties to contend 
with in the tine clay which was carried in sus- 
pension in the sewage, and choked the filters. 
Another difficulty was presented by the irregu- 
larity of the supply of the sewage. 


BIRMINGHAM MECHANICAL ENGI- 
NEERS. 
PRESIDENTIAL ADDRESS. 


THE members of the Birmingham Association 
of Mechanical Engineers met at the Grand Hotel 
on Saturday evening, under the presidency of 
Mr. J. J. Inniss. Formal business having been 
transacted, the balance-sheet for the past half- 
year was presented. This showed that the total 
receipts for the half-year—including a balance 
carried from the previous period—had amounted 
to £350. The expenditure having been £86, 
there was remaining in hand £264. The benevo- 
lent fund showed a favourable balance of 
£36 18s. 8d. The Association unanimously re- 
solved that a testimonial be presented to Mr. J. 
Cox in recognition of the untiring zeal and energy 
he displayed during the three years he occupied 
the presidential chair. 

Mr. J. J. Inniss then delivered his presidential 
address, in which he gave a brief review of the 
progress of the Association and of developments 
in the engineering world during the past year. 
In regard to the society, he stated that their 
membership roll had in the twelve months in- 
creased by 40, and they now mustered 198 
ordinary, 40 honorary, and 19 life members, a 
total of 257. He thought the time had come 
when steps should be taken to bring the Associa- 
tion more directly before the notice of the em- 
ployers of Birmingham and district, with a view 
to increasing their honorary membership. Then, 
perhaps, what was at present only a dream of the 
future might become an accomplished fact, and 
they might possess premises worthy of the 
Association. A very satisfactory step was taken 
last May, when it was resolved to transfer 10 per 
cent. of their members’ subscriptions to form a 
benevolent fund. The usual interchange of cour- 
tesies and good feeling had taken place between 
themselves and kindred associations, but he re- 
gretted to have to call attention to the fact that 
during the year one or two of their meetings had 
had to be abandoned owing to the small attend- 
ance. Passing on to general topics, the President 
referred to the present war as an event which 
affected an enormous number of those engaged 
in the engineering trades. He explained the 
properties of lyddite, an explosive to which so 
much attention had been drawn of late, remark- 
ing that it was much the same, in composition, 
as melenite. So deadly was it in effect that 
when experiments were being made a shell was 
fired into a field where one hundred sheep were 
feeding, and no less than eighty were killed, 
many of them by nothing but the terrific con- 
cussion. In shipbuilding huge strides had been 
made during the year, for early in 1899 the 
largest and heaviest vessel ever projected from a 
slipway was successfully launched—the Oceanic, 
of the White Star Line. It had a length of 
705ft. 6in., 13ft. 6in. greater than that of the 
old Great Eastern, and might justly be said to 
mark a new era in shipbuilding. A retrospective 
glance at the general progress of engineering 
trades revealed a state of things which could not 
but be regarded as encouraging, and the new year 
opened with very promising prospects. In the direc- 
tion of electrical engineering there were signs of a 
great and increasing vitality, and at the present 
time no less a sum than £106,000,000 was in- 
vested in the industry. In any record of pro- 
gress honourable place must be found for the 
great motor-car industry, which was, however, 
still in an experimental stage. They noted with 
satisfaction that one of the great commercial 
centres of the Midlands—Coventry, and to a 
lesser degree Leamington—had taken the matter 
in hand, and having satisfied themselves of the 
superiority of the best French models, were 
going to work on the same lines, and meant, if 
possible, to go one better. On the mechanical 
side of engineering the Americans and Germans 
were making giant strides, and English workers 
must not be too slow to appreciate or too proud 
to assimilate the system there employed. The 
President concluded by pointing out the value of 
an association like their own, inasmuch as it 
afforded opportunities for engineers in all branches 
of the pS to meet together, and each lay 
the offering of his peculiar skill upon the altar 
of a common cause—the cause of the diffusion of 
knowledge, and the advancement of the reputa- 
tion of Great Britain in the world of mechanics. 


LAUNCHES AND TRIAL TRIPS. 


Crown Pornt, steel screw steamer ; built by, 
Joseph L. Thompson and Sons; to the order of, 
the Norfolk and North American Steamship Com- 
pany, Limited ; dimensions, 390ft., 51ft., 30ft. 6in. 
moulded ; to carry, 7500 tons deadweight ; en- 
gines, triple-expansion, 25in., 43in., 74in., by 
48in. stroke, pressure 2001b.; constructed by J. 
Dickinson and Sons, Limited; constructed to 
fulfil the requir ts of the Manchester Ship 
Canal ; launch, December 30th. 

DRACHENFELS, steel screw steamer ; built by, 
Wigham Richardson and Co., Limited ; to the 
order of, the Deutsche Dampfschifffahrts Gesell- 
schaft ‘*‘ Hausa,” of Bremen ; dimensions, 470ft., 
58ft.; to carry 10,000 tons deadweight ; engines, 
quadruple-expansion, pressure 210 lb.;  con- 
structed by, the builders ; trial trip, January 3rd. 

HELSINGBORG, steel screw steamer ; built by, 
William Gray and Co., Limited ; to the order of, 
Rederiaktiebolaget, Helsingborg; dimensions, 
312ft., 43ft., 22ft. Shin.; engines, triple-expan- 
sion, 22in., 35in., 59in., by 39in., pressure 160 Ib. ; 
constructed by Centra! Marine Engine Works ; 
trial trip, January Sth ; 10} knots, 


THE PATENT JOURNAL. 
Condensed from “The Mlustvated Official Journal of 
Patents.” 


Application for Letters Patent. 


*.* When inventions have been “ communicated ” the 
name and address of the communicating party are 
printed in italies. 


20th Decenher, 13, 


25,048. Propuction of Liqguip Dioxipe, W. 
8. Squire, London. 

25,049. WEIGHING AUTOMATICALLY the CONTENTS of 
Raitway Wacons, E. G. Critchley.—(7. Charanis, 
Bagdad.) 

25,650. Construction of Papiocks, G. Lockley, 
Wolverhampton. 

25,651. Vacuum ATTACHMENT, D. Cuff, J. Howarth, R. 
Ryden, and T. Winter, Blackburn. 

25,652. Kitns for BurNING EARTHENWARE, J. R. W. 
Woodward and N. Collier, Derby. 

25,653. TREATMENT of SLUDGE, J. l rost, Huddersfield. 

25,654. Puzzie, E. Waley and J. Todd, Bradford. 

25,655. ATTACHMENT for Umpreiias, M. M. L. L. 
Beattie, Glasgow. 

25,656. ApsusTING Castor, G, Mossman and W. Berry, 
Burnley. 

25,657. PHOTOGRAPHIC PRINTING Framzs, W. Hudson 
and L. Hudson, Burnley. 

25,658. Gun Carriacss, J. B. Leatherbarrow and T. B. 

Mar,etts, Manchester. 

25,059, FASTENING LEGGID 
Somerset. 

25,660. CINDER Stetina, T. Dumerton and J. R. Lilley, 
Birmingham. 

25,661. Minitrary Game of SKILL, P. G. Blyth, London. 

2. MECHANISM for Fare Boxes, G. H. Green, 

idon. 

25,663. Propucinc EFreRVESCENT BrvVERAGES, R. 
Gibbins, London. 

25,664. Desks, J. Wells, London. 

25,065. ORDNANCE, W. H. Schwartz, London. 

25.066. Curtinc Macuine, F. H. Penckert and P. 
Drechsler, Manchester. 

25,067. or Trawi Boarps, G. Harris, 
London. 

25,068. STEAM VessEL, ©. J. Allen, Evercreech, near 
Bath. 

25,660. DiscHaRGING DynamitE, 8. Leather.—(D. R. 8. 
Galbvaith, New Zealand.) 

25,670. PREVENTING WATER FREEZING, F. E. Ross, 
London. 

25,671. Waren Baas or Cases, W. J. Dossetter, 
London, 

25,672. MovABLE or Prorecror, H. G. Lang, 

mdon, 

25,673. Transmission GEAR, S. de Pokutynski, 
London. 

25,674. Tubes, 8. Lynn and McCaw, Stevenson, and Orr, 
Limited, London. 

25,675. Eve.ets for Laces, C. D. Abel.—(/. Koch, 

fermany.) 

25,676. Rims, E. Harnett, Limited, and C. W. Prince, 
London. 

25,677. Jornts for A. D. Cressler, 
London. 

25,678. Enoines, A. J. Boult.—(V. Alleyrat, France.) 

25,679. BrusHeEs, J. Lucking.(@. Pabst, Germany.) 

25,680. Pumps, P. F. Oddie, London. 

25,681. ELECTRO -DYNAMOMETERS, V. I. Feeny.— 
(Allyemeine Elektricitiits Gesellschaft, Germany.) 

25,682. Frames for Fotpinc Neckties, A. Turner, 
London. 

25,683, ELECTRO-THERAPEUTIC TREATMENT, J.S. Stanger, 
London. 

25,684. Lusricatinc Brartnes, W. Hartmann, 
Liverpool. 

25,685. PREVENTING the FRAUDULENT REFILLING of 
Borries, H. W. Snellgrove.—(4. H. Klinger, United 
States.) 

25,686. CarTRipcEs, F. Render, Manchester. 

25,687. Apparatus for Heatinc Liquips, H. Seiler, 
London. 

25,688. AUTOMATICALLY CONTROLLING LIGHT of ELEc- 
tric Gas Lamps, C. E. R. Keddie and E. Solmersitz, 
London. 

25,689. PoRTABLE RIFLE BULLET SHIELD, J. A. Keble, 
London. 

25,690. FARE-COLLECTING Apparatus, C. J. E. Fleck, 
London. 

25,691. Brackets for Hanp Rats, J. B. Clark, 
London. 

25,692. AUTOGRAPHIC STENCIL SHEETS, K. Walter, 
London. 

25,693. FLy Traps, T. Ferguson, London. 

25,694. Saucepans, T. Ferguson, London. 

25,695. SreREOTYPES, T. Drewett, 8S. J. Clarke, and A. 
Hunt, London. 

25,693. Apparatus, &c., E. Field, 
London. 

25,697. Drivinc Gear for VenicLes, J. Warrick, 
London. 


“os, W. Tulley, Glastonbury, 
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25,698. SKETCHING and Paintinc Apparatus, J. L. 
Crawford, London. 
599. ELectro Motors, G. J. Gibbs, Bradford. 
5,700. TAREING Rartway Wacons, M. Wolstenholme, 
Nottingham. 
25,701. CONTROLLING APPARATUS for ELEoTRIC Motors, 
J. A. Steven and W. R. Haigh, Glasgow. 
25,702. Devices for Hotpinc Books during 
F. W. Meacock, Liverpool. 
25,703. Frxinc the Finish on Corron Goons, M. 
Sharp, Bradford. 
25,704. Lavatoriss, J. Shanks, Glasgow. 
MILITARY SHIELD, C, B. Chegwyn, Bexhill-on- 
Sea. 
25,706. SHIELDs for Troops, A. D. Furse, London. 
25,707. PREPARING PEAT F1BRE, F. McNamee, Dublin. 
25,708. BEDsIpE WATCH-HOLDER, I. Pickard, Harrogate. 
25,709. ELECTRICALLY-DRIVEN CRANES, F. H. Royce, 


Manchester. 

25,710. ELecrricaL Apparatus, R. J. Urquhart.—(7% 
Acticn-Geacllachaft fiir Fabvikation von Broace-waren 
und Zinkquaa covrmals Spinn vnd Sohn, Germany.) 

25,711. Boots and Suors, F. W. A. Miesch, Birming- 
ham. 

25,712. NavIGATIONAL SounDING Apparatvs, J. C. 
Dobbie, Glasgow. 

25,713. SkETCHER’s CoMPANION, D. B. Dobson, Glasgow. 

25,714. BLACKBOARDs, M. Power, Manchester. 

25,715. Hycrometers, D. Hall and J. H. Kay, Man- 
chester. 

25,716. FLoor Cramps, The David Kimberley and Sons 
Tool Manufacturing Company, Limited, Birming- 
ham. 

25,717. Macuines for PuncuinG Metat, The David 
Kimberley and Sons Tool Manufacturing Company, 
Limited, Birmingham. 

25,718. SiccoperM, E. G. Inge, Haslemere. 

25,719. PRopucING a DECORATIVE EFFECT on Faprics, 
A. Baumann, Manchester. 

25,720. MACHINERY Drivinc Betts, J. Paton, Glasgow. 

25,721. PLateEs for STORAGE Batteries, A. Pallavicini, 

Berlin. 

25,722. HorsesHoes, A. Wolker, Berlin. 

.723. EXTENSION LappErs, S. Dean, Manchester. 

724. LIFEBELTS, W. Grail, Manchester. 

. STEAM PReEssuRE Gavoss, F. Knoeferl, London. 

25,726. UMBRELLA Sranp, A. E. Terry, Birmingham. 

25,727. COLLAPSIBLE TRESTLES, F. J. Messing, Liver- 
pool. 

os ProtrectinG Horsrs from Sicknsss, E. Kings- 
cote and F. Brudenell-Bruce, London. 

25,729. INKWELLS, E. R. Godward, London. 

25,730. Evecrricat Commutator, J. Byrant, H. Small- 
mann, and A. H. Elsom, London. 


25,731. Ark SuppLy for Furnaces, A. Friedeberg, 


London, 


25,732. MAcHINE for Firerroorine Paver, R. C. Belt, 

London. 

5,733. Steam Vatvegs, O. Richter, London. 

5,734. MANUFACTURING ARTIFICIAL Stone, P. Timo- 

feeff, London. 

35. MANUFACTURING Benzyt Saricyiate, C. 
Abel.—(Acticn Geacllachast Aailia Fabreation, 
Germany.) 

25,736. lanivinG Apparatus, E. Schaeffer, London. 

25,737. Reversinc Device for PHonocrapus, P 

ichard, London. 

GarmMEnts, L. Wacks, London. 

). PRESSING GLass, A. Froyck, London. 

25,740. ELvectric CURRENT CoLLectrors, B. G. Lamme, 
London. 

25,741. LiguTNinc ARREsTERS, A. J. Wurts, London. 

25,742. Musica Instruments, &e., G. Frohlich, Man- 
chester. 

25,743. Drivinc CLutcnes for Cycies, H. W. Patrick, 
Birmingham. 

25,744. DyNAMO-ELECTRIC Macuives, British Thor- 
son - Houston Company, Limited.—(H. G. Heist, 
Tnited States.) 

25,745. DYNAMO-ELECTRIC MACHINES, British Thomson- 
Houston Company, Limited. —(C. P. Steinmetz, 
United States.) 

25,746. ALTERNATING MeEteERS, British Thomson-Hous- 

ton Company, Limited.—((. P. Ste‘ametz, United 
States.) 

25,747. Sarety Devices for Dysamo Macuings, British 
Thomson-Houston Company, Li:mited.—(H. W. Buck, 
United States.) 

25,748. Evectric Raitway Systems, British Thomson- 
Houston Company, Limited.—(4. H. Armatrouy, 
United States.) 

25,749. Evectric Raitway Systems, The British Thom- 

son-Houston Company, Limited.—(W. B. Potter, 
United States.) 

25,730. CONTROLLING ELectric Morors, The British 
Thomson-Houston Company, Limited.—(M. W. Dav, 
United States.) 

25,751. Time The British Thom- 
son-Houston Company, Limited.{(. H. vaa Stuck, 
United States.) 

25,752. Execrric Mrrers, The British Thomson- 
Houston Company, Limited.—((. D. Haskins, United 
States.) 

FasTeNER for Wixpow Corps, L. Devore, 


25, 


I 

25,754. CoLourinc Martrers, R. B. Ransford.—(L. 
Cassella and Germany.) 

25,755. Brick-currinc F. I. Schnelle, 

London. 

3, COIN-FREED Gas Meters, H. Pipersberg, London. 

7. Gear Cuaty, R. Kaiser, London. 

Bevts, W. Ostertag, London. 

Lock, K. Kunzelmann, London. 

7 Foop, J. T. Knowles.—(@. Gers 

25,761. ee Tra, G. H. Driverand J. P. K. Clark, 
London. 

25,762. ACETYLENE Lamp, L. P. Hviid and 0. Borch, 
London. 

25,763. TrrEs fo VenicLE WHEELS, &e., H. Tanghe 
London. 

764. WrIGHING Apparatus, C. Ingrey, London. 

5,765. WEIGHT-RECORDING APPARATUS, C. Ingrey 

London. 

25,766. TRAVELLING FORTIFICATION or WAR SHIELD, A 
Diss, London. 

25,767. ELectric Motors, H. Rowntree, London. 

3. Etectric Lirts, H. Rowntree. 

». Boppins, J. T. Ward and J. B. Curtis, London. 

‘770. Printers’ Ruues, &c., M., A. M., and R. 

Hattersley, Manchester. 

5,771. Currycomss, W. H. Tildesley, Birmingham. 

5,772. SIGNAL-BELL Apparatus, C. J. E. Fleck, 
London. 

3. INTERNAL ComBusTION Motors, J. Roots and C, 

Venables, London. 

4. Castor, E. P. H. Carraway, London. 

5,775. SHips’ BerTus, I. Chorlton and J. A. Holden, 

Manchester. 
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1. LeaTHER Dressine, &c., J. and E. E. Pullman, 
London. 

2. FASTENER for Gates and Doors, T. C. Enright, 
London. 

3. VELocIPEDEs, A. Benham, London. 

4. Brakes for Cycies, &c., H. J. Grafham, Epsom, 
Surrey. 

5. SHEARING or CLIPPING INSTRUMENTS, A. Broadley, 
Birmingham. 

6. ADJUSTABLE SpanNneR, R. A. Cuthbert, Shooters’ 
Hill, Kent. 

7. Reep CLEANER, W. Kay, Darwen, Lanes. 

8. ConpENSERS for STEAM ENaiNEs, J. Klein, Man- 
chester. 

9. WHEEL Movutps and Dries, W. H. Dunkley, Bir- 
mingham. 

10. AxLEs for Common Roap WuHEELs, W. H. Dunkley, 
Birmingham. 

ll. Trres of Common Roap WHEELS, W. H. Dunkley, 
Birmingham. 

12. PHoroGcRapHic Apparatus, C. G. Warnecke and W. 
H. Heath, London. 

13. DovuBLE CyLINDER Motor Pumps, A. V. Coster, 


Manchester. 

14. CenrrirvGaL Macutines, &ec., H. C. Longsdon, 
Keighley. 

15. Arr-suction VaLvE, H. J. and W. A. Harris, 
Gloucester. 


16. for Bicycies, T. McGow, 
Dundee. 

17. Enve.opes, &c., P. and E. F. Wallis, Man- 
chester. 

18. Cures for TENTERING Macuines, W. Whiteley, 
Halifax. 

19. Sprinas, W. Sidebotham, jun.,andG. J. Sidebotham, 
Wolverhampton. 

20. Drawine State, J. Whitehead and G. Mossmann, 
Burnley. 

21. TarGet and Inpicator for Snot, A. Harvie, 
Brighton. ¢ 

22. WIND-REVOLVING MacutnerRy, H. R. Stockman, 
Dover. 

23. Propuction of ARTIFICIAL Licut, J. W. Edmundson, 
Dublin. 

24. Unions for Jorsinc FLEXIBLE Pipes, A. Kay, 

Stirling. 

25. Stanps or Supports for Bicycies, C. A. Jones, 
Gloucester. 

26. SIGHTING DEvICEs on RIFLEs and Guns, T. Brown, 
Salisbury. 

27. Arc Lamps, H. Lyon and J. B. Talbot-Crosbie, 
Glasgow. 

28. Gas Tap, A. J. Johnston, Liverpool. 

20. WATER-CLOSET Fittines, &c., B. R. Phillipson, 
Dublin. 

30. SasH Fasteners, T. Saunders and T. Haddon, 
Wolverhampton. 

31. LoGARITHMIC SLIDE Ruts, E. E. Lane and T. Wood- 
ruff, Ashford. 

32. Cooxine, H. Higgins, London. 

33. MANUFACTURE of GRATE Bars, J. H. Mehrtens, 
London. 

34. Heatinc Rooms, W. H. Bushell and L. R. 8. 
Tomalin, London. 

35. Dryixne Wires, H. Hirst and T. Hawkins, 
London. 

36. ReNovaTinc Waste Rupser, H. Kelway-Pamber, 
London. 

37. Covers for Juas, Jars, &c., H. C. Barker, jun., 
London. 

38. Bripess, H. Parker, London. 

39. MANGANESE Compounns, H. 8. Wellcome and F. B. 
Power, London. 

40. Fry Catcner, J. Ellis, London. 

41. Ceminas, A. Rincklake, London. 

42. Ratstnc VESSELs, J. A. Belk, London. 

43. Securtmnc TrRE Covers to Rims, T. W. Jones, 

London, 
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44. AERATED or MINERAL Water Borrce, J.J. Esmonde, 
London. 

45. Lamps, V. L. Feeny.—( Allgemeine Blektricitits Gesell- 
achaft, Germany.) 

46. Mecuantsm for Acruatine Brakes, H. E. Gresham, 


48. Horrep Wort, H. A. Hobson, 
London. 

49. Propucine Aromatic Hyproxy Compounps, HL. E. 
Newton.—(The vormals  Fricdvich 
Baver aad Cie., Germany.) 

30. Propucingc ALDEHYDES, H. E. Newton.—(Th« 


Farbentabviken vormals Friedvich Bayes and Cie, 


Germany.) 

51. LiquID-REFRIGERATING Apparatus, M, E. Douane, 
London. 

52. Varnisurs, A. Kronstein, London. 

53. Ratmway Sienas, J. H. Newman, Croydon. 

Rorary Kyrrrinc Macuines, H. Aldridge.—(&. 
Boessneck, Germany.) 

55, Workine Rorary Converters, E. Wilson, London. 

ARTIFICIAL FUEL, H. M, van Etten and H. Green- 
field, London. 

‘7. J. F. Bates, London. 

58. Toorupicks, F. Metzger, London. 

59. Lirk PRESERVERS, E. Omeyer, London, 

60. Cash Boxes, W. P. Thompson.—VJ. A. Devenish, 
Tadia.) 

61. TRamway Ratzs, L. Franeq, Liverpool. 

62. VENTING APPLIANCES for Casks, W. Curtis, Liver- 


pool. 

63. Ceminc Roskgs, J. Doust.—(Sehimah! and Schulz, 
Germany.) 

64. CoLLEcTING CaRBoNIC AcID Gas, J. F. Wittemann, 
London. 

65. ELectric Conpuctors, G, C, Allingham and W. 
Fennell, London. 

66. Rorary Recrprocatine Encrnes, W. D. Williams 
and J. H. Stephens, London, 

67. Cooxinc and HeatinG Stoves, F. J. M. Millar, 
London. 

68. Cash Titus, A. F. Bardwell, London. 

Sarery Ciasps, G. M. Hardingham.—{S, Mose’, 
Germany.) 

70. TACK-CONTAINING and FrEDING Devices, F. Cutlan, 
London. 

TL. Stirrup, T. Beirne, London, 

72. Games, C. A. Putland, London. 

73. Topacco Pirgs, W. Bastable, London. 

74. Gas Fires, E. W. T. Richmond, H, M. Thornton, 
and Richmond and Co., Ltd., London, 


2Qad January, 1900, 


75. BacrertaL PuriFicaTion of Skwaar, W. D. Scott- 
Moncrieff, London. 

76. Casincs for StonewaRE Borties, T. J. Thorne, 
Bristol. 

77. Brakes for Ventcies, J. Liddle.-—-(The Kingsland 
Friction Car Brake Company, United States.) 

78. with Arr CvusHions for Boors, G. Brender, 
Germany. 

79. VALVE-SEATING Device, A. A. Jones, Leicester. 

80. INTERNAL ComBUSTION FIREPLACES, J. Williams, 
Brereton, Staffs. 

81. ELECTRICALLY-OPERATED CLip, W. Whiteley and 
W. Whiteley, jun., Halifax. 

82. W. Wells, Nottingham. 

83. Merat E. Harrison, Bradford. 

84. CoMPATIBLE CycLE Stanp, W. Slack, Hastings. 

85. WATER-COOLING AppaRaTus, W. R. Lindsay, D. 
Keay, and T. Berry, Dundee. 

86. Domestic F1RE-GRATEs, D. Mellor, Chesterfield. 

87. SINGLE-PHASE INDUCTION Morors, W. G. Rhodes, 
Salford. 

88. OPENING ENvELOpEs, H. Markham, Kingston-on- 
Thames. 

89. VeTERINARY DentTaL Forceps, B. F. Pinson and J. 
C, Stephenson, Kingston-on-Thames. 

%. Ties, E. Hupertz and P. Breidenbach, 
Liverpool. 

1. SIGNALLING to the Driver of a Tray, A. Ellenger, 
Darsham, near Saxmundhat. 

92. Manvuracture of Pipes for Evectricat Con- 
puctors, A. H. Howard, London. 

93. MANUFACTURING Vrneaar, T. W. J. Leuze, London. 

Saint [RontNG and GLossinG Macutye, F. Town- 
end, London. 

Knitting Macuings, G. Stibbe, London. 

EXPLOSIVE EnatNes, J. A. Secor, London. 

Motive Power, A. Secor, London. 

08. BaLL for Cars, J. E. Norwood, London. 

Motor Cycres, J. Chatwin and J. Virtue, London. 

100. ReevLatinc the of Gas, B. W. Hounsell, 
London. 

101. CompuTinGc ATTACHMENTs for SCALE BEams, M. A. 
Wise, London. 

102. Taps for DRawinc orr Liqutps, A. Reynolds, 


seeds, 

103. TeacHING CHILDREN Simp_e Sums, J. and W. 
Brown, London. 

104. Compound Steam Eneines, C. and A. C. Reeves, 
Birmingham. 

105. Evectric Lamps, T. Mason. Londen. 

106. Nuts, E. Sandow, London. - 

107. VARIABLE SPEED MECHANISM, F. G. Hampson, 
London. 

108. Nippers, W. A. Bernard, London. 

109. Gas Sroves, R. W. Barker.—(V. W. Blanchard 
and EB. K. Stow, United States.) 

110. Sarety Pins, O. A. de Long, London. 

lll. Avromatic for SHartine, G. H. Banister, 
Woolwich. 

112. MANUFACTURING SHEETS from Cork WastrE, 8. F. 
Ridley and G. and W. R. Whitley, London. 

113. Fitters, F. J. Bergmann, London. 

114. Steam Encrnes, E. McConville, London. 

115. ApvERTISING, J. Richard, London. 

116. G. Harrison.—(7he Grahkam- 
Jones Ticket Company, United States.) 

117. Looms for Cross Weavine, I. E. Palmer, London. 

118. Marine Buoy Sares, J. C. Fell.—(7. G. Hall and 
D. L. Harvia, United States.) 

119. BicycLe Racks, F. R. White, London. 

120. Hooks and Eyes, H. H. Lake.—(/. £. Pearson, 
United States, 

121. Sicnat TransmittinGc Device, J. W. Stover, 
London. 

122. Spinnrnc Macuinery, H. H. Lake.—(/aternational 
Rotary Ring Spinning Companu, United States, 

123. HANDLES for UmMBRELLAS, F. C. Hull, London. 

124. FeEp-waTeR Heaters, L. C. Lanphear, London. 

125. Feep-waTeER Heaters for Boi.ers, T. J. Whitney, 
London. 

126. Sprep and PressvRE Governors, J. W. Gardner, 
London. 

127. ApvertTistnc Device, H. H. Lake.—(/. Johnston, 
Australia.) 

128. FastTenina Tires to CycLeE WHEELS, J. Dakers, 
London. 

129. Dustinc and Sweepinc Device, C. J. Harvey, 
London. 

130. Dygsturrs, R. B. Ransford.—(L. Cussella and Co., 
Germany. 

131. PRESSURE-RETAINING Devices, R. E. P. Craven, 
London. 

132, MARINE Equipment Sacs, A. J. C. Martini, 
Kie 


iel. 

133. Mrasurine Liquips, H. H. Lake.—(@. Pedvazzini, 
Jtalu.) 

134. Cuatrs, C. E. Farrington, London. 

135, PHonoaraPpH Recorp CyLInpers, R. Nelles, 
London. 

ADHESIVE Paste, 8. Schweitzer, 
sondon,. 

137. JacquaRrps for Low Sueps, E. Herbertz, 
London. 

138, ELECTRICALLY INDICATING Time, C. R. Loubery, 
London. 

139. Piates for Water-TUBE Borers, R. Schulz, 
Liverpool. 

140. for Toracco Piprs, E, Evans, Liver- 
poo! 


| 141. MaKine Puuteys, R. Chillingworth, Liver- 


pool. 
142. SpokE WHEELS for Cycies, R. Chillingworth, 
Liverpool. 
143. Apparatus for Sreaminc the Facr, C. Becker, 
Liverpool, 
l44. Marrressrs for Beps, H. Westphal, Liverpool. 
us for Stopping Horssgs, A. Tabernero, 


146. Sprep Governor, J. H. McGurty and T. McEwan, 
jun., London. 

147. Warer Fivrers, W. L. Teter and J. A. 
Heany, London. 

148. Petr Rerintnc Macuines, O, Imray.—(M. A. 
Hulbert, United States.) 

149. Water Cocks, A, E. Box, London, 

150. DecoRaTING Conrections, J, Mohs, London, 

151, Traps for Drains, W, Kesselring and E, Réthen- 
hacher, London, 

152. CurRy-comp, C, R. Franke, London. 
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153. ManuracturRE of LatcnEs, A, Hlidge, Wolver- 
hampton. 


154. SELF-ACTING MULEs, &e., J. Moorhouse, Man- | 


chester. 


155. COLLAPSIBLE Sroots for Suors, E. J. Evans, 


London. 
156. Faprics, J. K. Empsall and E. R. Firth, Brad- 
ford, Yorks. 


157. Movutpina Boxes or Friasks, O. 8. Michaelsen, | 


London. 

158. WATER or AIR COOLING, the SILENCING and DEopor- 
IsING of Motors, H. Parsons, Earlsdon, near 
Coventry, Warwickshire. 

159 TakinG-up the Stack of FLEXIBLE Wire, A. H. 
C. Gibson and E. G. Miles, Birmingham. 

160. ADVERTISING APPARATUS, S. E. and G. L. Farwell, 
Kingston-on-Thataes. 

161. WaTER-TIGHT Doors for Sips, R. H. Alexander, 
jun., Newcastle-on-Tyne. 

162. C. Gorman, Glasgow. 

163. BRaKE for Evecrric Circuits, P. C. MeFarlane 
and D. Reid, Glasgow. 

Lamps, C. M. Stead and G, F. Carr, 
Leeds, 


165. Looms for Wravine Faprics, R. Hattersley 


and 8S. Jackson, Keighley. 

16. SPANNER, T. W, Wills, Bristol, 

167. F, Conyers, Dewsbury, Yorks. 

168. Wap Sockets for VEHICLES, A, E. Jenks, Wolver- 
hampton, 

169. MAKING BaLe Tres, W. Fairweather.—((. W. 
Moraan, United States.) 

170. SELF-GRIPPING BLIND Roiier, H. E. Brightman, 
Bristol. 


171. StoNE-SAWING Macuine, J. T, Whettam, jun., | 


Weymouth, Dorset. 
172. MALT-WEIGHING MACHINE, G. W. Jeffery, Retford, 


173. Fire Heartrus and Grates, W. L. Dennis, | 


174. ELECTRICALLY-DRIVEN CRANES, F. H. Royce, 


Manchester. 

175. Corrins and their Firrinas, F. A. Hill, Birming- 
ham. 

176. CuRRENT Receiver for Evectric Raitways, H. 
Lachenmeyer, Birmingham. 

177. Manuractcure of Tupes, H. Edmunds, 
London. 


178. Maxine EvecrricaL Connections, H. Baker, 


London. 


179. Apparatvs for Puriryine Gas, E, Mayrisch, | 


London. 


180. NON-REFILLABLE Borres, P. M. Justice.—((. A. | 


Gross, New South Wales.) 

181. DELIVERING BEER from Borties, T. E, Lane, 
London. 

182. INTERNAL ComBusTION ENGrvEs, P, W. Northey 


and the Electric Motive Power Company, Limited, | 


London. 

183. SwitcH and SEMAPHORE ApPaRATvs, P, 
M. Justice.—(Paevmatic Railway Sigval Company, 
United States.) 

184. DETERMINING ELEcTRIc VoLrace, M. B. Field, 
Lee. 

185. Vatves for W. 
London. 


Ruston, 


186. DISPLAYING ADVERTISEMENTS, H. R. de L. Tornielle, | 


London. 
187. Tite, W. A. Williams, London. 


18s. for MakinG Cicarettes, J. Wilkins, | 


London. 

189 Bett Putieys, C. Desprez and G. L. Duthuit, 
London. 

19). Sarp SHELL Riverine, J. Duthie, Aberdeen. 

191. Car CoveLines, B. J. Johnson, Kingston-on- 
Thames. 

192. Tires for Bicycies, P. Pitton, Kingston-on- 
Th 


ames. 
193. Spoke and Heer Suaves, E. Hoglund, Kingston- 


on-Thames. 


194. Puriryinc ACETYLENE Gas, E. W. Lancaster, | 


London. 


1%. Foop Containers, J. Ablett and K. Aird, | 


London. | 
1%. ACETYLENE Lamps for Bicycies, J. Stroher, 
London. 
197. Om Lamps and O11 Licutine, J. Frick, 
London. 


198. PREVENTING the GuTTERING of CaNDLEs, J. P. Funt, 
London. 

19. Lupricatinc Brarines, W. P. Thompson.—(/. @. 
Kayser, Germany.) 

200. SHAFTING Supports, W. P. Thompson.—(J/. G. 
Kayser, Germany.) 

201. Conpurts for ELectric Raitways, R. Belfield, 
London. 

02. Drivin Gear for Cycies, D, Davis, London. 

203. Biinp Ro.uers, W. Hill and W. N. Dale, London. 

204. ComBinep Stvup and Tie-cuir, J. W. Oldfield, 
London. 

205. CENTRIFUGAL SEpaRATORS, C. A, 
London. 

206. Toor for Ratstnc Heavy Boptes, J. C. W. Schiiper. 
London. 

207. Butron FasTENING, L. Huppert, London. 

208. AvToGRAPHIC Recisters, W. E. V. Ame, London. 

209. STEAM OVERHEATING APPARATUS, B, Bastiansen, 
London. 

210. ManiFoLtpInc Pap, A. J. Boult.—(W. F. Beek, 
United States.) 

211. MacHINERY for MakinG DouGu for Brean, W. 8. 
and C, I. Corby, and T. J. Mayer, London. 

212. Picratss, A. C. Girard, London. 

213. MANUFACTURE of ExpLosive Supstances, A. C. 
Girard, London. 

214. Manuracture of Expiosives, A. C, Girard 
London. 

215. GLass - BLOWING Macutnes, C. Christiansson, 
London. 

216. Active Mass for AccuMULATOR Batrerigs, R. 
Rodrian, London. 

217. VenTILaATION of Factories, G. B, Ellis.—(£. Sée, 

yanee.) 

218. Cameras, J. A. Pautasso, Loudon. 

219. Corset Sprinas, F, O. Estermann, London. 

220. Arr VesseL for Forck Pumps, H. Lapp, London. 

221. Steam Heatine Apparatus, J, Schaeffer, London. 

222, Or Encines, J. Lewthwaite, London, 
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223. Brakes for RaiLway Wacons, J. W. Green, 
Manchester. 

224. Motive Power for Encines, W. McCaig, Glasgow. 

225. MAKING GLAZED Bricks, M. F. Solon, Manchester. 

226. AuTomATIC MILLING Macuines, J. Parkinson, 
Bradford. 

227. PREPARING PRINTING Surraces, R. 8. Hofe, 

Manchester. 

SELF-ACTING TWINERS, J. Moorhouse, Manchester. 


Matthey, 


9 


229, WRINGING Rowers, M, Rishworth, | 


Bradford. 


230. Pontoons, T. Bradley, Keighley. 
231. CHEQUE-BOOK BLorreR, E. A. Gormby, Liverpool. 


| 282. ScrEw-cuTTine H. W. Cowley and C, E. 
I on, Manchester. 


233. SucTION ATTACHMENTS for DenraL PLATES, M. 
Jenkins, Rutherglen, near Glasgow. 
234. COMPRESSING GaAs, C. 8. Snell, Saltash, Cornwall. 
235. COMPRESSING Gas, C. 8S. Snell, Saltash, Cornwall. 
236. SuppLyinc Liquip to Burners, W. G. 
Armstrong, Whitworth, and Co., Limited, and E. L. 
Orde, London, 
237. Kyrrrinc Macuines, Clarke, 
London. 
283. CoupLines, J. P. Shafer and B. L. Casteel, 
London. 
23% Pocker Typewrirers, E. Long and J. T. 
Callaghan, jun., London. 
| 240. Macneric Brakes, T. von Zweigbergk, London. 
241. Expanpine G. R. Martin, Thames Ditton, 
Surrey. 
| 242. Skep Dritzs, A. C. de L’Enard and M, Moranne, 
London. 
243. EXrRacTION of BENZOLES, E. Sorel, London, 
244. Goup.ers, H, Sabine, London, 
245. Purification of Sewacr, C. A, Sahlstrom, 
London. 
| 246. Automatic ELectric Switcnes, F, H. Headley, 
| London, 
| 247. ELEcTRO-MAG 
| Headley, London. 
| 248. ELecrric Switcu, E. B. Viles, London. 
| 
| 
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249. MAKING ScREENS, E. Spitzer, Liverpool. 

250. Dry Gas Meters, W. Engelke and F. Meyer, Bir- 
mingham. 

251. BuckLe for Braces, G. Hohn, London, 

y t Traps, P. E. Smith.—(P. Dubois, France.) 
SEPARATING Leap and Zinc, G. E, Davisand A. R. 
| Davis, London, 
| 254, SUBTERRANEAN Conpvetors for ELecrric 
| ways, J. Leverson.—(K. Zebiach wad J, Steinbach, 
| Austria.) 

255, Propuctna PorpHyry ASPHALT, Sfedabach, 

Austria-Hungary.) 

236. Brnocunars, H. L. Huet, London, 

257. BicyeLe Stanp, H. Golay.—(P. Lecowltiv, Suitzer- 
fand.) 

258. CONVERTING CELLULOSE INTO FERMENTABLE SUGAR, 
A. Classen, London. 

259. CONVERTING Woop INTO FERMENTABLE SuGAR, A. 

Classen, London, 

| 260. GENERATION of ELEcTRIC CURRENTS, F. E, Elmore. 

| J. OS. Ladia.) 

261, Sarety Evectric Fuses, H. C. Gover and J. M. 
Moffat, London, 

262. CommunicaTION BETWEEN TRAINS and RAILWay 

ations, L. A. Mangin, London. 

263, MacHINE for Loapinc FEED-BoLTs, J. Imray. 

(The Colts Fire-avis Manufacturing Company, United 
| States.) 
| 264. APPARATUS for WIRELESS TELEGRAPHY, G. Marconi, 

London. 

265. Rorary Moror, 8S. Smith, London, 

| 260. ApsusTaBLE Rosk Currers, F. L. Lane and W. 
Rainforth, London. 

267. HAY-PRESSING MacHinE, B. Corcoran, London. 

| 268. Time Recorpers, R. P. Link, London. 

260. Apparatus for PRECIPITATING GoLD from their 

So.vtions, A. James, London, 

270. STIRRING FLUID in Cups, C, H. Bagley and T. W. 
Dorsett, Kingston-on-Thames, 

271. FRAMING-sguaREs, W. H. and D. Bb. Crawford, 
Kingston-on-Thames, 

272. Weapons, J, Pool, Brooklyn, U.S.A, 
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273. Warps on WEaviNG Looms, J, Longton, Brinseall, 
near Chorley, 

274. Easy-supPING Spoon, A. H. Lowe, Gourock, Ren- 
| frewshire. 
275. Mititary Water Bortie, L, K, Rice, Hatfield, 
| Herts. 
276. Pot, W. Felts, London. 
277. Coa EcoNoMISER for Fire-cRates, J. Entwistle, 
| Manchester. 

278. SEASIDE Seat, H. B, Wateon, London. 
. ATHLETIC Boots, J. J. Hartopp, Leicester. 
Lear Macuines, D. Rickie, Liver- 
pool. 
| 281. Curtinc Lystruments, J. H. Birch and J. 8. 
| Foley, Birmingham. 
| 282. Closer Cisterns, E. B. Lupton, Leeds, 
| 283. CoLoURING TEXTILE Fasrics, J, C, Chorley, Man- 
| chester. 
| 284. Tires for VenicLes, W. H. Sewell, Glasgow. 

285. Cycies, W. H. Sewell, Glasgow. 


| 286. Means for Transportation, W. L. Spence, 
| Wolverhampton. 
287. Power Pumps, W. L. Spence, Wolverhampton. 
| 288. Minitary E. N. Molesworth-Hepworth, 
Manchester, 
289. VenTING BEER BaRRELS, H. Rowley, Manchester, 
| 20. F, Arrowsmith, Manchester. 
201. Fire Liguters, J. St. C. Legge and T. P. R. 
Bradshaw, Dublin. 
202. Corset, M. Spital, Dartmouth. 
| 293. Exectricians’ Pocket Companion, Duthie, 
Aberdeenshire. 
24. TaKING a NUMBER Of PHOTOGRAPHS On ONE PLATE, 
| T. Brown, Salisbury, 
| 295. COIN-RELEASING LUNG-TESTING APPARATUS, P. B. 
| Hughes, Birmingham, 
| 296. CONTROLLING Supply of Gas to BuRNeErRs, J. 
| Burnett, Glasgow, 
297. Hooxs and Eyrs, C, Esparza, Manchester. 
| 298. Lip for MiLk Cuvurns, F. Hall, Melksham, Wilt- 


20. New Bac-MaAKING Macuine, H. J. Conway, 
Bristol. 

300. CompusTion Apparatus, G. 8, Lee, London. 

301. Propucine a LIKENESS on Copper, W. H, Babing- 
ton, Sheffield. 

302. VARIABLE GEARING, C. Upton, London, 

303. AnimaL Trap, A. Lindemann, Berlin. 

304. Rice AMmuNITION BreEap, F. J. Korner, Berlin. 

305. FIRE-EscaPEs, J. Laming, Kingston-on-Thames. 

306. PHotocrapHic CaMERas, I. G. Sigler, Kingston- 
on-Thames, 

307. RoLLeR Bearinos, P. M. St. Louis, Kingston-on- 
Thames, 

308. CoMBINED FREE WHEEL and Brake for CycLes, J. 
D. Jackson, Kingston-on-Thames. 

309. FoLpinG Srats, G. Parrott, London. 

310. Rim Brake for WHEELS, E. and J. Hearne, Bir- 
mingham. 

311. PHoToGRAPHING and CINEMATO- 
GRAPHIC Pictures, L. U. Kamm, London. 

312. ActuATING BREECH MECHANISM of Guys, H. W. 
Gabbett-Fairfax, London. 

313. PRintiInG Macuine, A. Bolza and Koenig and 
Bauer, London, 

314, X-ray Lamps, H. A. Kent, London. 

315. Propuction of PRINTING PLaTEs, G. R. 
Hildyard, London. 

316, APPARATUSES for MAKING Bricks, J. L. Vanden- 
heuvel, London. 

317. WaTER-cLosEts, C. E. Monkhouse and O'C. 
Prince, London. 

318. Axe Boxes for Locomotives, A. Spencer, 
London, 

319. Friction CLutcnes, J. R. Churchill and F, G. 
Seeley, London. 

320. Roortna PLates, W. Martin, London. 

321. Trouser Braces, T. A. D. Werner. London. 

322. Ruspper Tirks, J. Roots, London. 

323. Joints for CycLe Frames, H. H. Lake.—(Croshy 
and Meyer Company, United States.) 

324. Seat Posts for VELocirEpEs, T. A. Banning, 
London. 

325. UMBRELLA Runners, N. D. Ingram, London. 

326. GamEs PLAYED ona Boarp, W. Evans, London. 

327. Apparatus for Ixontnc GARMENTS, E. Graddon, 
London. 

| 328, Horsesnoks, J. H. R. Hodgkinson, London, 


SELECTED AMERICAN PATENTs, 


From the United States Patent-opice Oficial Gazette, 


634,389. AIR-COMPRESSING ENuiyy 
P. Brotherhood, London, England,.—Filed April 244, 

Clain.—Q) A direct-acting air-compressing engine 
comprising a double-acting steam cylinder having its 
piston connected to the piston of an air-compressiy, 
cylinder in line with the steam cylinder, and two othe. 
air-compressing cylinders having their pistons con. 


’ 


nected to the same crank with the other and the air 
cylinders being provided on their outer ends with 
apertures furnished with suitable suction and discharge 
valves, substantially as described. (2) The combina. 
tion with a shaft, and a plurality of radially-arranged 
air-compressing cylinders having their pistons con. 
nected with the shaft, of a double-acting steam cylinder 
having its piston rigidly connected by a piston-rod 
with the piston of one of said air-compressing cylinders, 
substantially as described. 

634,390, MountTING ror MAcHINE Guns, @. 7. Bick. 
ham, and A, Larsson, London, 
July 3lat, 180, 

Claia.—A mounting for a machine gun comprising a 
pair of removable trunnions in gapped bearings in the 
limbs of a fork, an inverted fork in which the trunnion 
fork is pivoted, and to which are pivoted a pair of 
sockets having each a pair of legs projecting obliquely 


from them, arms of these sockets arranged side by side 
between the cheeks of the inverted fork, the one arm 
having a laterally projecting pin engaged in a curved 
slot in the other arm, and a removable pin for holding 
the arms and legs in any one of three positions, sub- 
stantially as and for the purposes set forth. 


634,427. Apparatus FoR TREATING 
Cameron, F. J. Commin, and A. J. Martin, Exetes, 
England.—Filed Novewber 26th, 

Claim.—(1) The combination with a receptacle whose 
contents it is desired to discharge at two or more 
levels, of two or more valves for discharging such con- 
tents at the desired levels, which valves are succes- 
sively opened by the action of the discharging appa- 
ratus, substantially as specified. (2) The combination 
with a lever for controlling the supply and discharge 
of a receptacle, of a second lever connected to the 
former and also with valves so as to effect the dis- 
charge at different levels, substantially as specified. 

(3) The combination with a receptacle whose contents 

it is desired to discharge at two or more levels, of two 

or more valves suspended from a lever or levers, and 
so adjusted as to weight that in the absence of pres- 


sure on them the lower valve will remain open 
while the upper valve or valves remain closed, but 
that with a certain pressure of water upon the lower 
valve an upper valve will open while the lower valve 
remains closed, substantially as specified. (4) The 
combination with a lever for controlling the supply 
and discharge of a receptacle, of a second lever con- 
nected to the former and also with valves so as te 
effect the discharge at different levels, the weights of 
the discharge valves being so proportioned that when 
the discharge first begins the higher valve will be 
opened and remain open until the level of the liquid 
falls to such an extent that the weight of the higher 
valve overcomes that of the lower one, and thus closes 
the former and opens the latter, substantially 4 
specified, 


| 
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NFLUENCE OF THE INDICATOR DIAGRAM 
ON THE DESIGN OF VALVE GEAR. 

Vo.umes have been written on the influence of valve gear 
on the indicator diagram, but the story of the influence 
of the diagram on valve gear has yet to be told. The 
effect of each on the other has been about the same, in 
one sense. In another, the diagram has played a far 
jnore important part, Indeed to it in the main may be 
ascribed the origin of scores of patents which cumber 
the shelves of the Patent-office library. We think we 
shall be under the mark if we say that there are more than 
one hundred recognised systems of steam distribution at 
work now in this country, Europe, and the United States. 
The efficiency of'the greater number is about the same, 
while the superiority of any one of the others over its 
fellows mainly exists in the brain of the inventor. and no- 
where else. It is not to be denied that by the adoption 
of various types of valve gear in pursuit of a fancied 
advantage, expense has been incurred, failures have been 
yisked and ensued, and wholly unnecessary trouble 
heaped on the steam user. It seems, we may add, that 
a word of warning is wanted just now more than ever, 
because there is a strong temptation to follow economy 
in electric light machinery along devious and intricate 
paths best left unexplored by those to whom a break- 
down is a consummate misfortune. For writing thus we 
shall probably be told that we entirely under-estimate the 
value of correct distribution, to which possible argument 
we reply that we are quite familiar with all that can be 
proved on paper concerning the importance of obtaining 
diagrams as nearly as can be perfect; but that in the 
first place, these theoretical results are not invariably 
realised in practice, and that, even if they were, they may 
be purchased at far too high a price. 

The ideal single-cylinder diagram is something like 
Fig. 1. It consists of a rectangle A, and a space B 
enclosed between the base line and a hyperbolic curve. 
The end at C is cut off sharply by the sudden opening of 
the exhaust port. The admission portion of the stroke 
is represented by the rectangle A, the expansion 
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portion being the space B. It will be noticed, in the 
tirst place, that there are four sharp corners at a b ¢ d, 
und something very closely approaching to a corner at e. 
We may for the moment subordinate cd. The pursuit 
of the two corners a b and the acute angle ¢ is mainly 
responsible for the multitude of valve gears. It is an 
article of faith with most steam users to say nothing of 
nearly all engineers, that the presence of these sharp 
corners is essential to economy. We believe it can be 
shown that this belief has no foundation of proof 
supplied by practice; but we reserve this point for the 
moment, 

We have said that the curve from e to C is commonly 
regarded as a hyperbola. It could, however, only be 
this if the fluid expanding was a perfect gas working 
isothermally. The curve of expanding steam is some- 
thing very different in theory. Its precise character has, 
however, not vet been settled by the physicist. We need 
not trouble ourselves with this, however. In practice the 
curve is very generally for the greater part of its length a 
close approximation to a hyperbola, this result being 
brought about by re-evaporation in the cylinder, which 
fattens the diagram. It is not, however, so much with 
the diagram as it is that we have to do, as with the 
diagram as it is intended to be by inventors of valve 
gears. So much premised, we are in a position to 
consider what is the nature of the problem which the 
inventor tries to solve. 

Let us begin with the base line b d. This is to be 
straight from end to end. It will of necessity lie a little 
above the atmospheric line in a non-condensing engine ; 
a little above the line of absolute vacuum in a condensing 
engine. No valve gear can better it in this respect. To 
get the corner b, the exhaust port must remain open to 
the very end of the stroke. It aust then shut suddenly ; 
and, as suddenly, the steam-admission valve must open. 
The inventor will very soon find that it is impossible to per- 
form both operations almost simultaneously with a single 
valve, unless the engine runs at very slow speed. Con- 
sequently he has recourse to two valves—one for admis- 
sion and another for exhaust. Here we must, in a 
manner, digress for a moment in order to point out that 
a separate exhaust valve is often used for reasons only 
indirectly connected with the corner 6. Returning now, 
we have next to consider the line a b. This is straight 
and vertical. As the piston is almost at rest when this 
line is being formed, it follows that a comparatively small 
area of port opening will suffice to give it. The case is 
entirely different with ae. In order that the line may be 
quite horizontal, it is clear that, not only must the port 
opening be ample, but that there must be such an excess 
of steam-chest pressure prevailing that steam will 
rush through the port fast enough to maintain that steady 
full pressure on which the squareness of the corner a and 
‘the horizontality of the line a e depend for their existence. 
And here it will be in place to say that disappointment in 
getting the corner and the line as intended is 
very often due not to the shortcomings of the 
valve gear, but to too small a steam pipe or some 
other unperceived agency which reduces the valve- 
chest pressure. Our readers will find it not a little 
instructive to take a few diagrams from a valve chest; or 
even to fit it with a pressure gauge, and watch the per- 
formance of the hand on the dial. 


Fager as inventors have been to secure the two corners 
a and 6b and the straight line a e, that eagerness 
has been as nothing compared with the energy 
which urges them to get an acute angle at e. The 
Corliss trip gear, for example, and the great host of its 
congeners, have all resulted from the demand for a sharp 
cut-off. To the purist in diagrams, nothing is more 
offensive than a rounded union between the straight line 
and the beginning of the expansion curve. The difficulty 
of getting this rapidly augments with the speed of the 
engine. Let us, to make this clear, suppose that when the 
piston had reached the point e it stopped until the steam 
admission valve had closed. It is clear that, so long as 
it was not allowed to move again until the valve was 
quite shut, the leisurely closing of the valve, however in- 
dolent, would have no effect whatever on the union of 
the curve and the straight line. The drawing of the curve 
could not begin until the piston started. On the other 
hand, if the piston moved continuously and very quickly 
while the valve closed slowly, the complete closing might 
not take place until the stroke was nearly ended, and the 
result would be that a large proportion of the stroke 
would be done with falling pressure and wire-drawing 
through the admission port. From which considerations 
it is properly deduced that the faster the engine runs the 
quicker must be the closing of the steam valve. What this 
means, putinto a very few figures, we shall now set forth. 

We take the case of an engine running at the now-a- 
days moderate speed of 120 revolutions per minute—a 
fairly large engine, let us suppose, driving a dynamo. 
Each revolution will be made in half a second, each 
stroke in a quarter of a second. Let us suppose that the 
piston speed is 720ft. per minute, the stroke being 3ft. 
Let the cut-off take place at one-fourth of the stroke. 
The velocity of the piston will be then, roughly, about 
the average, its precise value depending partly on the 
length of the connecting-rod. Now, 720ft. per minute is 
12ft. per second, or 144in. If it is decided that the valve 
shall move from full open to completely shut while 
the piston moves lin., then the operation must take 
place in the 144th part of a second. If we permit the 
piston to run 2in., then the time allowed for closing 
will be doubled, and so on. To get an absolutely perfect 
expansion curve, and a perfect union between the 
expansion curve and the pressure line a e, the valve 
should close so quickly that the piston could not move 
any appreciable distance whatever while the closing was 
going on. This is impossible, and the utmost that in- 
ventors can achieve is to hasten the closing to the utmost. 
The broad mechanical result is that the valve must be 
first snatched open, and then caused to shut with a jerk. 
conditions which are obviously mechanically wrong. It 
is because of the practical impossibility of getting an auto- 
matic high-speed trip gear to work that so many attempts 
have been made to produce a positive trip gear; up to the 
present with a success which depends for its completeness 
on the sense in which the words “ high speed” are used. 
A good illustration of the difficulties to be overcome is 
supplied by the fact that double-spring grip Inglis-Corliss 
trip gear cannot be used at a high speed, the inertia 
and vibration of the springs preventing certainty in their 
closing action. They have not time, indeed, to get a fair 
grip of the tongue pieces by which they pull the valve 
open. It forms no part of our present purpose to criticise 
valve gear; but we may say here that the shorter the 
stroke of the moving parts of the trip gear, whatever it 
is, the better is the chance of success, and on the Conti- 
nent gear is used which permits of considerably higher 
speeds being attained than are possible with the old 
Corliss gear. 

It would greatly extend the range of this article were 
we to go into the question of the relative merits of 
different types of valve gear, not as steam distributors, 
but as mechanical contrivances more or less liable to 
break down. It is clear, we think, that for electric 
light work above all others, there are certain paramount 
considerations which overrule everything. The first is 
that the valve gear shall have the minimum number of 
parts and joints, because each of these is a thing that 
may, by its failure, lead to the stoppage of the whole 
machine. Not long since we saw a French engine in the 
valve gear of which we counted twenty-two joints, all to 
be lubricated and watched. The diagram was very good. 
Our readers will, however, we believe, quite agree with 
us that no merit in the diagram would compensate for 
the impropriety of employing twenty-two joints per 
cylinder to distribute the steam. Yet, if we go into some 
modern engine-houses in this country, we shall see valve 
gear which is hardly less complex and profuse in 
quantity. It is provided to get a good diagram mainly, 
but no doubt partly to isolate the engines made by one 
firm from those made by other firms. We have nothing, 
however, to do with this latter fact. We believe that the 
pursuit of square corners has, as we have said, induced 
the use of complicated valve gear, delicate in its action, 
easily put out of order, costly to make and maintain, 
beautiful in its finish, and on the whole a mistake from 
first to last; and we hold this view because there is 
abundant reason for saying that much more simple gear 
will give results which, in economy of fuel, can hardly be 
distinguished from the results obtained by complex gear, 
and in other respects is in every conceivable way better. 

In Fig. 2 we have a diagram theoretically imperfect, 
and yet so far good that the difference in the consump- 
tion of steam per horse per hour between it and an engine 
giving a square-cornered diagram would be almost in- 
appreciable at the end of the year in its effect on coal 
bills. Here there are practically no sharp corners; yet 
it would be very difficult to say how such a diagram 
represents imperfect or wasteful use of steam in any 
appreciable practical way. It is impossible to prove that 
the round corner at e means half-a-pound more steam 
per horse per hour. It does not happen to be a real 
diagram, but it is such as may be had with no more 
complication than is represented by a gridiron cut-off 
slide riding on the back of-a main slide. Let us consider 
the so-called defects of the diagram a little in detail. 


In the first place, we have a curve at 5 instead of a 
square corner. Now engineers, at all events, haye made 
up their minds that, whatever theory may denote, there 
is a good deal to be said in favour of a rounded compres- 
sion corner. Rankine advocated compression up to the 
initial pressure, as getting rid of clearance ; but we have 
learned a good many things since Rankine wrote. There 
are some curious and not as yet explained phenomena about 
compression. For example, compression appears to be 
required to bring out the advantage of eau, at all 
events in compound engines running at moderate speeds. 
Whenever we find an engine doing about as well without 
steam in the jackets as with it, it will be observed that 
the compression curve is very small. The corner a is 
square enough. It is very easy to get this with almost 
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any valve gear; but ¢ is quite rounded off, because the 
valve takes some time to close, and the steam must be 
worked wire-drawn to a small extent. Can it be shown 
that the loss so incurred is worth what is entailed, first, 
by running the engine at a speed sufficiently slow to get 
a trip gear to work with certainty ; or, secondly, by the 
complication and risk of a breakdown, entailed by the use 
of all such gear in high speed engines ? We think not. 
The truth can, however, best be arrived at by taking 
what facts do and do not teach. 

In a recent impression will be found a very valuable 
tabular statement compiled by Mr. Bryan Donkin, 
setting forth the economical efficiency of several engines, 
all typical of the most advanced practice. The perform- 
ance of all these engines is excellent, but some are better 
than others. Does the fact prove that the superexcel- 
lence of some is due wholly to great merits of their 
valve gear? We venture to think that no one will be 
rash enough to attempt to maintain such a theory. 
Here, however, we must, to protect ourselves, point out 
that we are not in any way taking into consideration the 
effect of smal] clearance spaces, short ports, the utility 
of separate exhaust valves in keeping admission ports 
hot, the effect of the arrangement of the valves on 
cylinder drainage, or such like matters. We are dealing 
now solely with the influence of square corners in the 
diagram on the use made of the steam in the cylinder. 
We have, it is true, no diagrams from these engines; but 
none the less is it clear that economy has been sought 
with success, not so much in the arrangements for dis- 
tributing the steam as in those for keeping it hot while 
at work. That is, indeed, the condition above and beyond 
all others essential to economy. 

But again let us turn to the marine engine. If 
we exclude a few exceptional mill engines, mostly of foreign 
make, it is not too much to say that the modern marine 
engine is the most economical steam engine in the world ; 
and yet trip gear is unknown at sea, and square corners 
are impossible in the diagrams, because the valves are 
invariably sliding valves, worked by the link motion. 
Here it may be urged that the economy is due to the use 
of three cylinders; but the compound marine engine is 
not so very far behind the triple-expansion engine, and 
we have yet to learn that any mill engines have greatly 
beaten the best type of compound marine engine. When 
they have done so, it is not, we venture to say, because 
of square corners in the indicator card, but because of the 
use of re-heating or some similar detail, and this holds 
true of compound mill engines with Corliss gear to both 
cylinders. We may add that instances are within our 
own knowledge where such engines manage to consume 
as much as 25]b. to 28]b. of steam per horse-power per 
hour. But let us push the argument a little further. 

Marine engines will, no doubt, give a horse-power for be- 
tween 131b. and 14]b. of steam per hour, representing, 
say, 1°75 of coal per horse per hour. Now, in a triple 
engine, the power is got pretty equally from each of the 
cylinders. If, then, we take only the power developed in 
the first cylinder, we have a fuel consumption of 3 xX 
1-75]b. = 5:25)b. of steam per horse per hour. The 
same for all three. Now itis in the first cylinder alone 
that a sharp cut-off takes place, and the diagram is prac- 
tically free from wire-drawing. In both the other 
cylinders we have virtually an enormous clearance 
and continual wire-drawing, the pressure falling con- 
tinuously the whole way from admission to exhaust. 
But is it not clear that the steam is used to just a great 
practical advantage, whatever theory may say, in the 
intermediate cylinder, at all events, as it is in the high- 
pressure cylinder. Forthe low-pressure cylinder it may 
be claimed that it has the benefit of the vacuum. It is 
at least certain that each of them gives out approximately 
the same power for the same weight of steam. Indeed, 
the intermediate-pressure cylinder gets much less steam 
than the high-pressure cylinder. 

It would extend this article beyond reasonable limits 
were we to push the argument further. We may sum up 
our contention in a few words. It is that a great deal of 
ingenuity has been misdirected and much money wasted 
in the effort to obtain an indicator diagram of a particular 
type. The object is not worth the cost. The difference 
in the consumption of steam per horse per hour, particu- 
larly in compound engines, between the engine giving the 
ideal diagram and one with rounded corners is, within 
limits, practically nil. It will, we hope, be fully under- 
stood that we draw a very well-defined distinction 
between a proper card and the very imperfect diagram 
which seems to content some steam users. In a word, we 
do not ignore the teachings of common sense. We may 
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add our conviction that not a few of our readers will 
endorse our statement that some of the worst engines 
made, especially in the United States, secure a sale 
solely on the fancied merits of a square-cornered diagram, 
and even that is not universally genuine. The true 
secret of economy lies not in trip gear, although that 
is good enough in its way, but in fairly high pressures 
and large ranges of expansion in hot cylinders. But we 
cannot too strongly enforce the lesson that wet steam 
will battle all attempts to keep down coal bills, no matter 
what the shape of the indicator may be. 

For large engines running at speeds up to about 100 
revolutions per minute, gear of the Corliss type possesses 
several advantages which have nothing to do with the 
shape of the diagram. Principal among these is the ease 
with which such gear can be controlled by a governor. 
An interesting article might be written upon the influence 
of the rotary governor on the design of valve gears. But 
the matter has no relation to the subject we have been 
discussing. 


THE STRENGTH OF SPARS AND RIGGING OF 
SAILING VESSELS. 
No, IIL, 

From the considerations already put forth, it will be 
seen that if a wedged mast be increased in diameter, the 
stiffness may become too great, and if it be reduced in 
diameter, the thickness of the plating will have to be 
increased to give the necessary strength, but in that case 
the weight is increased, and consequently the strains. 
There is, therefore, for each case a diameter giving the 
maximum amount of strength with the minimum amount 
of material. It may be determined by a trial-and-error 
process. 

There can be no downward forces acting on the 
lower mast head, and it is entirely free to resist the trans- 
verse bending thrown upon it by the topmast and the 
forces at the lower mast cap. The support at the top- 
mast hounds will be seen from the table given in a 
previous article to be largely in excess of that at the lower 
mast cap. The stay at the latter place will, therefore, 
need support from the lower shrouds through the mast head. 

Assuming the mast head bent to a stress of five 
tons per square inch at its lower part, we may find 
the force which would do this if applied at the mast cap 
from 

pa PI__5x2700 
ly 15x12x1B 

This part of the applied force at the cap would, there- 
fore, be transmitted to the lower hounds, and the stress 
on the lower shrouds would be 

16°6 
X i0-9 
of the ultimate strength. 

The forces at the cap will be 9°3 — 5:7 = 3°6 tons, to 
be supported by the cap backstay. The stress on this 
stay will, therefore, be— 

2. 
70 x $6 27 per cent. 
9°3 
of the ultimate strength. 

Assuming in the same way a stress of five tons per 
square inch on the lower part of the topmast head, it will 
be able to take 2*2 tons of the load on the topmast cap 
backstay, and thus to increase the stress on the topmast 
backstays from 15°9 to 27°5 per cent. of the ultimate 
strength, and to reduce the stress on the topmast cap 
backstay from 57 to 81°4 per cent. of the ultimate 
strength. 

The stresses on the stays will, under these circumstances, 
be as given in the above-mentioned table in the column 
headed “ corrected tension, percentage of ultimate strength 
of stay.” The bending stresses on the topmast, the top- 
gallant and royal masts, will be comparatively small, owing 
to the greater flexibility of these spars as compared with 
the short mast heads. 


= 5°7 tons. 


= 16°7 per cent. 


The stresses due to the downward forces ou the top- 
| The moment of the force parallel to the mast will be :— 


mast may be calculated from 
PF 
p=- 
125I 
where P is the sum of the vertical forces, including the 
weight component, / the length from lower cap to top- 
mast hounds, A the sectional area, and I the moment of 
inertia of the section of the topmast. Taking the case 
where only the lower topsails are set, we have 
on 68°3 68°3 x 27° 
26°5 125 x 1080 
= 2°58 + °39 = 2°97 tons per square inch, 
which leaves about the same margin for bending stresses 
as in the case of the lower mast. The stresses at the 
topgallant and royal mast ought, when calculated in the 
same way, to have the same margin for bending stresses. 
The higher we go up the more elastic become the 


the plane of the yard will be :—- 


| case the best method to add to the strength is by increas- 
| ing the thickness of the plating or by fitting angles. If 
| angles are fitted, then it is better to fit four smaller ones 
| than two larger ones, because not only is the strength 
| more uniformly distributed, but the actual strength is 
| increased thereby. 

| importance, being in the direct line of practically the 
| whole of the stresses thrown upon the spar, and the butt 
being a large percentage of the total girth. The edge 
connection between the plates is less important. 


on which are very small, and the rolling strains on which 
are practically nil. Its own weight becomes more 
important, in so far as it acts more nearly perpendicular 
to the centre line of the spar. The greatest strains thrown 
upon a bowsprit are, however, those due to the tensions 
on the foremast stays. These will tend to bend the bow- 
sprit upwards in the middle line plane of the vessel. 
The strains on these stays may be estimated by assum- 
ing the sails on the foremast caught aback, and taking the 
vessel to be pitching with a period and maximum angle 
_ of displacement somewhat less than those assumed for 
rolling. It will easily be seen that fora given strain 
on the forestays the corresponding strains on the 
bobstay and jibstay will be very much greater, owing 
| to the very much smaller spread of the latter stays 
| with reference to the bowsprit and jib-boom. As 
the bowsprit cannot, just as the masts could not, ¢ 
| take any appreciable part of the forces, it is neces- 


/sary that the stays below should be very strong, 


extent without severe strains, it is necessary that 
the stays below it should also be very stiff, as they 
should for a given pull give a small extension. It 
is, therefore, desirable that these stays should be ; 
made of solid iron or steel bars fitted so as to be 
bearing hard at both ends. In considering the ; 
support which stays afford to masts, it has been 
assumed that there is no initial tension on the rig- 
ging. Usually there will probably not be any appre- 
| ciable amount of permanent tension on the stays, 
| due to the setting up of the rigging. If, however, there is 
then its effect will be to reduce the deflections by an 
' amount corresponding to the collective initial tension on 
the stays. This is equivalent to increasing the stiffness 
of the rigging. Wherever stiffness is wanted, it is, 
| therefore, advantageous to have permanent setting-up 
| Strains, and the lower the stays are fitted the harder they 
| ought to be set up. 


YarDs. 

The forces which act on a yard are more difficult to 
determine than those acting on a mast; but, on the 
other hand, if once determined, the distribution of the 
stresses is much simpler. The wind pressure acting per- 
pendicular to the plane of the yards is easily determined. 
The actual tension on the sail is, however, much greater 
than this force. Let the angle which the sail at the 
yards makes with the plane of the yards be ~—see Fig. 
6—and the total tension on the sail at the yard W, 
then the component perpendicular to the plane of the 
yards will be W sin ¥, and that parallel to the mast 
W cosv. The forces due to the weights and rolling 
reactions may also be resolved perpendicular to the plane 
of the yards and parallel to the mast. The yard is sup- 
ported at the centre, and the tension of the sail may be 
supposed to be uniformly distributed over the length of 
the yard, though it will probably be somewhat greater 
| towards the ends. The distribution of weight along the 
| yard is capable of exact determination. Tor yards of the 
| ordinary form, the centre of gravity of the half length of 
| the yard is at a distance of 18 per cent. of the total length 
| of the yard from the centre. 
| Let the normal pressure of the wind on the sail be 5, 
| and the length of the yard J, then the moment about 

the centre of the yard of the component perpendicular to 


The corresponding moments for the weight will, if w is 
the weight of the whole yard, be :— 
“sin @ x +181 
and cos @ X ‘181 


where 8 is the angle of inclination of the vessel. 
For the rolling reaction the moment perpendicular to 
the plane of the yards is :— 
w 
cx °18l 
2 


roll, and height of yard above centre of gravity of ship. 


supports, or the larger the deflections, which would be | 
required in order that the stays may support the forces. | 
But at the same time the spars become more flexible, | 
and can adinit of these increased deflections with even | 
less stresses than in the case of the lower mast. The } 
higher, therefore, the position of the stay, the greater will 
be the percentage of the total force which it will take, 
and the smaller that which the mast takes. 

Above the lower hounds the stresses will practically be 
the same, whether the mast is wedged or not, because, 
although the relatively small difference in the deflections | 
at the hounds when the mast is wedged and when it is | 
not is important, as far as the stresses on the compara- 
tively short and stiff lower mast are concerned, it is of 
very little moment in comparison with the much larger 
deflections of the masts above. 

One of the most common damages to spars is the failure 
of the topmast. This may be due to inefficient support 
from the stays, but is more probably due to insufficiency 
of strength to resist the downward forces. In the latter 


There are no rolling reactions parallel to the mast. In 
the example taken the roval yard was 52ft.in length, and 
weighed with sail and fittings ‘7 tons. 
hoisted 157ft. above the centre of gravity of the ship. 


The angle of inclination of the vessel may be taken as | 
15 deg., the angle which the yards make with the middle | 


line plane 24 deg.: the angle which the sails make with 
the plane of the yards 15 deg., and the coeftlicient for the 
rolling reactions *00142. 
The moments of the forces perpendicular to the plane 
of the yards are, therefore, as follows, viz.:— 
52 
4 cos 24 deg. 4 <a 


Rolling reactions x °00142 x 157ft. 
X cos 24 deg. x +18 x 52 = 
3 x sin. 15 deg. x ‘18 x 62 = °8 foot-tons 

Total 4°0 foot-tons 


Wind pressure 


*7 foot-tons 


Weight 


| The butt attachment is in all spars of the greatest | 


The bowsprit may be taken as a mast, the lateral forces | 


and as the bowsprit cannot deflect to any great / 


where ¢ is a constant dependent on the period. angle of | 


It was when | 


The moment of the forces parallel to the mast are 
cot 15 deg. x > = 


ind pressure 4 cos 24 deg. 
9°4 foot-tons 


foot-tons 


“7 


Weight cos 15 deg. x +18 X 52 = 


Total foot-tons 
| The resultant is therefore 
R = + 12-42 = 18 foot-tons 
= 156 inch-tons. 
The moment of resistance of the yard was 30°5 inch’, 
| The stress is therefore 
= 156 = 5°'1 tons per square inch. 
80°5 
| The above moments are based on the assumption that 
the yard receives no support from the braces. Some 
support will be afforded in this way, but it can only 
| bea very small amount, as the braces are nearly per- 
| pendicular to the direction of the forces. If, however, a 
| lower yard had been taken, then it might be consider. 
| ably assisted by the sail above it being set, as that would 


= 


tend to raise the ends of the yard below. The most 
severe case will, however, always be that where no sail 
is set above. If the vard ends are supported by stays 
to the mast above, then the bending moment will be 
reduced to about one-fourth of the above for the forces 
parallel to the mast, and the place of maximum stress will 
be near the centre of gravity of the half length of the 
yard. 

The sum of the various forces may be taken to be 
uniformly distributed over the length of the yard. The 
bending moment at any place of the yard will, therefore, 
vary as the square of the distance from the end of the 
arm. The thickness of the plating of the yard may be 
taken to vary as the diameter, in which case the moment 
of resistance will vary as the cube of the diameter. For 
a constant stress along the yard the diameter should, 
therefore, vary as the two-thirds power of the distance 
from the yard end. If the vards were made to this con- 
tour, then there would be a sudden change in the curva- 
ture at the middle, which, for practical reasons, would be 
undesirable. Nor can the ends of the yards be made of so 
smalla diameter as the above considerations would lead to. 

Gaffs and booms may be treated as yards supported at 
two or more places, and the bending stresses calculated 
accordingly. In the case of the boom, the tension on the 
sail will, however, act against the weight of the boom 
instead of with it. 

MATERIAL. 


It has so far been assumed that all the material of the 
spars and rigging has been steel. In the example taken 
we may assume the diameters of the spars to be the same, 
whether they are made of steel or wood. In that case 
the ratio between the sectional areas of steel and wood 
spars would be *07, and the ratio between the respective 
moments of inertia and the moments of resistance *13. 
The weight of steel is about twelve times the weight of 
the wood of which spars are made. The weight of steel 
spar will, therefore, be ‘07 x 12 = +84 times the weight 
| of a wood one. 
| The steel will stand about ten times the amount of stress 


the wood can bear. The strength of a steel spar is, there- 
| fore, 1°30 times that of a wood one. 
| The modulus of elasticity for steel is about 23+7 times 
that of wood used for spars. The stiffness of a steel spar 
is, therefore, °13 x 23:7 = 3:1 times that of a wood 
| one. 
The resilience of a spar is the work done in straining 
it to its breaking point or to a certain percentage of the 


I , where 
Ey 
is a given percentage of the ultimate strength, E the 
modulus of elasticity, I the moment of inertia, and y the 
| half diameter of the spar. The ratio between the resili- 
ences of a steel and wood spar will, therefore, be 
10? x +13 _ 
23°7 
Tor the same diameter the resilience of the wood spar is, 
therefore, the greater. 

For the same strength a steel wire rope will weigh 
about 42 per cent. of the weight of a hemp rope, and the 
diameter or circumference will only be one-third that of 
| a hemp rope. 
| The following table gives a comparison between the 
various elements for steel and wood spars, and for hemp 
and steel wire ropes. The results are averages, and will 
| vary with variations in the quality of the wood or hemp, 
_ or with the construction of the steel spars and ropes. In 
, each case the quantities stated are assumed to be unity 
| for wood and hemp, so that the figures represent really 
the ratio between the quantities for steel and the corre- 
sponding quantities for wood or hemp. 

The weight of the spars was shown to be the most 
| important item amongst the causes of the strains on the 

masts, because not only does it add itself to the straining 
‘forces, but the rolling reactions will be increased in pro- 


breaking stress. It will be measured by 


Jay. 19, 1900 


THE ENGINEER 


57 


rtion to the increase in the weight. It is usually 
desirable to save as much material as possible for the 
cake of economy, but when the weight of the structure 
itself causes much greater strains than the other applied 
forces it has to support, the reduction in the weight of 
the material is most important for the efficiency of the 
structure. Everything which tends to saving of top- 
weight tends, therefore, to the improvement of the support 
for the sails. It will be seen from the table below that 
for the same diameter of the spar there will be a 
saving of about 11 per cent. in weight if steel is 
substituted for wood, and this saving will be accompanied 
by an increase of 80 per cent. in the strength against cross 
bending. Turther, by substituting steel wire ropes for 
hemp ones, there will be a saving of 58 per cent. in the 
weight of the rigging, for the same strength. This shows 
the great advantage of adopting steel both for spars and 
standing rigging. Steel has, however, its disadvantages. 


Spars.— Ratios Steel to. Wood, 


| 
| | | 
Fel el ol a 
eer 

A. | Uy. P.|p.| B | 

1:00 °07 |-13 | 12 | 10 '23°7 1-00 | -84 1°30 | 3-1 | +55 
| | 1°09 {1°00 | 1°67 | “65 
92 | °771 1°00 22 
| 1°75 | °3 
| 1°35 1°53 | 3°22 10°3 1-00 


Ropes. —Ratios of Steel to Hemp. 


Ultimate 
stress, 
Modulus of 
elasticity. 
Cireum- 
ference. 
Strength. 
Stiffness 
Resilience. 


Circum 
ference. 
Weight per 


| unit volume. 


| 
| 
| 
| 
| 
} 
| 


> 
> 
> 
> 
> 


33109 3°85.9°20 45) 1-00 -20 


It is desirable that the rigging shall take practically all 
the transverse forces. To do so it ought to be stiff as 
compared with the mast, or to require a very large force 
to extend it a given amount. Steel wire ropes are seen to 
be about 4°9 times as stiffas hemp ropes, so that so 
far steel is again preferable tohemp. It will, however, be 
seen that, both for the same diameter, for the same weight, 
and for the same strength, the stiffness of the steel mast is 
in excess of the wood one. The wood mast would there- 
fare be preferable, in so far as it would with the same 
rigging leave the greater part of the work to the stays, 
whereas the steel spar would, on the other hand, take a 
larger proportion of the transverse forces, and might 
with yielding stays take more than it could support. 
As the stiffness of the spars is increased by the substitu- 
tion of steel for wood, it is desirable that the stays should 
at the same time be made stiffer, and steel ones are there- 
fore preferable to hemp ones when steel masts are adopted, 
even if they were not so from other considerations. 

Suddenly-applied forces, such as might be caused by 
the impetus of the wind, must within a short space of 
time strain the structure from a minimum, say, zero, up 
toa maximum, say, a certain percentage of the breaking 
stress. The effect of the impulse will be partly spent in 
doing this work. Itis therefore desirable not only that 
the structure should have a certain amount of strength, 
but also that it should be able to yield to a large extent 
before breaking; in other words, that it should have a 
certain amount of resilience. In this it will be seen that 
both the steel spars and the steel rigging are deficient. 
The resilience of a steel spar being, for the same 
diameter, only about one-half that of a wood one, and the 
resilience of steel wire ropes about one-fifth that of hemp 
ones. Against suddenly-applied forces the wood and 
hemp have therefore the advantage. 

Other metals than steel might be employed for spars. 
Those of less specific gravity, like aluminium, would offer 
greater chances of improving the structure than the 
heavier ones with high tensile strength; because the 
thickness could then be increased, thereby adding to the 
resistance to crippling, without increasing the weight. 

For the same angle of inclination of the vessel, the 
moment of the wind forces will, for similar ships, vary as 
the fourth power of the dimensions. The moment of the 
weights will also vary as the fourth power of the dimen- 
sions, as will the moment of the reactions due to rolling, 
if we assume the same angle of roll. The strength of the 
spars will vary as third power of their linear dimensions. 
The stress on the spars will therefore be increased as the 
vessels become larger. As the various forces are in- 
creased as the third power, and the strength of the stays as 
the second power of the linear dimensions, it follows that 
the stress on thestays is also increased in the larger vessel. 
As by far the greater part of the stress is due to the 
weight of the material itself, it follows that any increase 
in the scantlings adds considerably to the straining 
forces. There is, therefore, for each material a limit to 
the size of spar which can be made of it. When this 
limit is reached, then any increase in the strength by 
means of increased scantlings is impossible, and it be- 
comes necessary to find a new material which will give 
greater strength in proportion to the weight. This limit 
is for steel spars in the very largest sailing vessels not so 
very far off, as will be seen from the large proportion the 
stress due to the weight bears to the total stress in the 
vessel taken as an example. The appropriateness of 


adopting steel instead of wood as the material for the 
largest vessels will be apparent from the above, as this 
material will admit of greater strength for the same 
weight, or of less weight for the same strength. 

The flexibility of the spars and the extensibility of the 
stays are measured respectively by the ratio between the 
deflection and the length of the spar, and the ratio 
between the extension and the length of the stays, both 
of which ratios will vary as the linear dimensions of the 
structure. The deflections and extensions themselves 
will vary as the square of the dimensions. The resilience 
is half the product of the deflection and the force. In 
proportion to the applied forces the resilience will, there- 
fore, vary as the square of the linear dimensions of the 
structure, or the larger vessel will possess considerably 
more resilience than the smaller one. This, again, goes 
to show that wood and hemp are more suitable than steel 
for the spars and rigging of small vessels. These 
materials will in the small vessels provide the resilience, 
which in the larger vessels is found in the structure 
itself. 

The fact that the stresses on spars increase so rapidly 
with the dimensions, and that additional scantlings do 
not necessarily materially improve the strength, explains 
the many failures of masts and rigging when the size of 
sailing vessels was rapidly being increased. It was not 
so much by adding material that these vessels, spars and 
rigging were improved, as by careful attention to the 
details of the structure and to the lessening of the strain- 
ing forces by reducing the stiffness of the vessel, and by 
removing unnecessary top weights. A very great deal 
depends on little details. In a ship's hull a few loose 
rivets, or even large partial destruction of the structure, 
does not or may not materially affect its efficiency as a 
whole. With the rigging structure it is different. The 
faulty fitting of a chain plate, the snapping of an eyebolt, 
or the uneven setting up of a few stays, may cause the 
complete collapsé of spars and stays. 

Even when all details are perfect, when the dimensions 
of the spars and rigging are ample and properly propor- 
tioned, when the stiffness is gradually reduced from the 
deck to the truck, when there is sufficient resistance to 
meet the ordinary impulses of the wind, and when all is 
as near perfection as it is possible for the constructor to 
make it, even then failures may happen. The builder 
has done his part, but it remains with the stevedore and 
the captain of the vessel to do their part. It was seen 
that any alteration in metacentric height affected the 
rolling reactions. The stevedore has it in his power to 
alter this quantity to the extent of 100 per cent. or more, 
thereby increasing or decreasing the rolling reactions in 
the same proportion. The captain has it in his power to 
carry the sails in any sort of wind, and to let the vessel 
fall off from the wind and roll with the waves under the 
most trying conditions. It is evident, therefore, that a 
vessel may be dismasted over and over again without the 
slightest fault in the structure. It is impossible to con- 
struct masts and rigging which will resist any wind forces 
or any rolling reactions. The shipbuilder can only pro- 
vide a structure which is strong and efficient under 
ordinary circumstances, and it is for the stevedore and 
the captain, so far as it lies within their power to do so, 
to see that these average working conditions are never 
exceeded. 


THE EARLY RAILWAYS OF SURREY. 


No, I].—THE CROYDON, MERSTHAM, AND GODSTONE 
TRON RAILWAY. 


WHEN the Surrey Iron Railway had got well started and 
was far advanced towards completion, it seemed fit that steps 
should be taken for carrying it another stage on the way to 
Portsmouth. At a meeting held at Wandsworth, June 3rd, 
1802, Mr. George Tritton in the chair, it was unanimously 
resolved that a subscription should be entered into to defray 
the expense of a survey for this object. Messrs. Samuel Jones 
and George Wildgoose were engaged to do this, and to prepare 
plans, sections, and a book of reference, according to the 
Standing Orders cf Parliament, under the directicn of Mr. 
William Jessop. At a further meeting on October 7th, Jessop 
and his son Josias were appointed engineers, and Jessop’s 
report, dated that day from the London Coffee-house, was 
read. He approved of the route surveyed, with a small 
excepticn, and considered the line from Croydon to Reigate 
by Merstham would pay for itself by the traffic in lime and 
“ fire-stone”’ from the quarries at the latter place. Notices 
were given the month before of intention to apply for power 
to make a line, though an extensive loop from near Purley 
round by Caterham to Godstone Green was given up. In 
spite of great opposition from the advocates of an extension 
of the Croydon Canal, who were headed by Lord Gwydir, and 
had gained over John Rennie to their side, the railway party 
won the day, the Croydon, Merstham, and Godstone Iron 
Railway Company being incorporated cn May 17th, 1803, with 
power to make “an inclined plane or railway for the passage 
of wagons,” from Pitlake Meadow at Croydon to the town of 
Reigate, with a branch from Merstham to or near Godstone 
Green. Jessop’s estimate of the cost was only £52,347, but 
the capital authorised was £60,000, with power to raise 
£30,000 more if necessary. The total length of the system 
sancticned by this Act would have been about 15} miles, but 
£45,500 was all the Company was able to raise, which only 
sufficed to get it to Merstham limestone quarries. Neither 
Reigate, which would have been on the way to Portsmouth, 
nor Godstone Green, where there were splendid quarries of 
free-stone, was ever reached. As in the case of the older line, 
the works were carried out with considerable promptitude, 
considering their rather heavy nature. On July 24th, 
1805, the line was opened for traffic so far as it ever 
got, a distance of about 8? miles. A long account 
of the proceedings may be found in the Morning 
Chronicle of July 27th, 1805, which also describes 
the foundation of the railway as composed of “ white chalk 
and flints pounded, watered, and rolled, with a small 
sprinkling of gravel on the top,” and holds it forth for the 
benefit of the commissioners of the roads near London. The 
account is under the title of ‘ Extraordinary Feat of a 
Draught Horse.” Mr. Banks, it seems, laid a wager that a 
horse could take twelve wagons loaded with stone, a gross 


weight of 36 tons, unassisted, along the railway towards 
Croydon. This it easily did, going six miles in 101 minutes, 
starting afresh four times. Having won his bet, Banks 
directed four more loaded wagons to be attached, and finally 
fifty workmen got upon the train, the same horse continuing 
to draw the whole lot. On being carefully weighed at 
Croydon the total load was found to be 55 tons 6} ewt., a 
fact which excited almost as much wonder and admiration as 
did the Rainhill trials of locomotives so many years later. 
As the line fell 1 in 120 the whole way, and was, no doubt, in 
excellent order, there is nothing really very surprising in the 
feat. Probably the train would have gone to Croydon just 
as well without a horse at all. 

The Committee, or Board of Directors, as it would now be 
called, of the C.M. and G.I.R., consisted of thirty-four 
members, twenty-six of whom had been on that of the Surrey 
Iron Railway two years before. Several London. bankers, 
Col. Hylton Jolliffe, M.P., of Merstham House, owner of the 
quarries, and the Rev. William John Jolliffe were on the new 
Committee, but not on that of the older line. The Jolliffes 
exercised an important influence upon the fortunes of both 
tramways during many years, as will be shown later on. The 
proprietary of these lines was, to a large extent, the same. 

The Croydon terminus of the Merstham line was, of course, 
that of the Surrey Iron Railway, a little to the north of the 
parish church, about the Gun Tavern yard. Part of the pro- 
perty of Ellis Davis’s almshouses was taken, then the’ line 
ran round at the east end of the church through some bleaeh- 
ing grounds which had lately formed part of- the gardens of 
the old Palace of the Archbishops of Canterbury. Portions 
of the Palace were also taken, though a good deal of it still 
remains. It then ran along the present Southbridge-road, 
coming up with the Brighton-road behind the Blue Anchor 
Inn. Continuing through Haling Park, it took a course now 
marked by a back lane behind-the long row of houses just 
beyond the Park. Passing just below St. Augustine’s Church, 
its site beyond has Jately been ‘built ‘over, but opposite the 
Windsor Castle Inn the course of the line begins to be clearly 
marked: by a line of rough posts and wire fencing. This con- 
tinues a considerable distance, during which it may be plainly 
seen from the Brighton Railway, passing a large chalk quarry 
on the way. Very slowly the line diverges to the westward 
of the high road, rising also with a steady and uniform 
gradient, said to have been, and appearing to be, 1 in 120. 
Near the cross roads at Purley, cpposite the church, scme 
villas stand on the site, and then the road to Russell Hill 
Schools crosses it. The raised horse tracks and a few sleeper 
holes full of grass may yet be seen along here. Just beyond 
comes a genuine little bit of embankment, much grown over 
with grass and bushes. After this is a long stretch cf 
ploughed land, on which the course of the old line may be 
faintly traced. Still slowly diverging and rising, it has been 
cut through at Smitham Bottcm by the Chipstead Valley 
Railway. Immediately after this is a large piece of embank- 
ment, curving a little to the left. On the top of this the 
holes where the stone blocks rested are very plainly to be 
seen, especially in what we should call the up line. In fact, 
it is the only place on either of the Surrey trams where they 
can be well traced. The embankment is about 20ft. high 
where it ends on the north side of the road from Coulsdon to 
Epsom, but is only 18ft. wide on the top. The outer blocks 
were therefore extremely near the edge. Apparently the rails 
were laid to break joints, though this may not have been the 
practice generally. Formerly an arch existed across the road 
here, but it was pulled down as too small when the tramway 
went out of use. An isolated bit of embankment, on the 
south side of the road, was till lately very perfect, made of 
chalk, but has mostly been carted away. After a short break 
beyond, another piece is visible in the farmyard of Cane Hill 
Asylum, after which the route of the line is lost in the 
Asylum grounds, but becomes visible beyond at the edge of a 
plantation on the hillside. Its average distance from the 
Brighton road is about a quarter of a mile, though much less 
between Croydon and Purley. Approaching the high road at 
Hooley-lane cross roads, it ran on the east side of Stoney 
Cottage. Some blocks may be seen here in a rough wall, 
but for the space of nearly 13 miles further no trace of the 
line remains, for the reason that its site is now partly occupied 
by the highway, which was thrown westwards upon it when the 
London and Brighton Railway was made in 1838-41, and 
partly by that railway itself or its spoil-banks. The Croydon 
and Reigate highway, or Brighton road, was formed in 1806-8, 
and passed under the tramway by an arch about half a mile 
south of the cross roads just mentioned. It is the mile 
beyond this which is now the railway, or obliterated by the 
huge chalk mounds thrown up in making it. When the 
tram reappears it is at a branch road leading off to Chaldon. 
Here it was in a shallow cutting which immediately adjoins 
the Brighton road on its eastern side. One of the original 
bridges, of genuine canal type, carries the branch road over 
the excavation. The spoil banks partly fill it in on the north 
side, and it has had to be secured with wall plates, and one 
parapet has been rebuilt. The lower part of the semicircular 
arch is of the local limestone to the springing, all the rest of 
the bridge being red brick. The outer faces have a percey- 
tible batter, and are 16}ft. apart at the springing line, leaving 
the roadway between parapets about 13ft. wide. Underneath 
the span on the ground line is 17ft., and the headway about 
10ft. The span seems small for a double line of 5ft. gauge and 
5ft. intermediate space, but as the wagons were also dft. wide, 
there would be about a foot clearance on either side. Some 
200 yards farther on there is another bridge Fig.3, of precisely 
similar size and type, carrying a lane leading to a farmhouse. 
The cutting here is deeper, and water accumulates in it after 
wet weather. It resembles a grassy lane, 18ft. wide at the 
bottom. No traces of the sleeper sites remain. Soon the 
filled-in place of an occupation bridge in the fields is reached, 
and then, re-curving towards the road, the cutting becomes 
planted with trees. At about five furlongs from the last 
bridge a third one is met with, connecting the road with the 
fields beyond. This bridge is somewhat different from the 
others, the sides being formed with flints in two panels with 
limestone between, and sloping back ccnsiderably to the 
springing line. This has two or three courses of stone, the 
arch being turned in brick. The width and span are the same 
as in the former cases, but the headway is greater and the 
parapet walls longer and, as will be seen from Fig. 4, very 
much splayed or curved. In a little way the plantation 
ends, the line comes level with the road, and has a few 
cottages on its site. It then passed over the south end 
of Merstham Tunnel, and pursued a south-easterly course 
behind the Jolliffe Arms. Half a mile or so from the tunnel 
the line ended at Merstham limestone quarries. 

This half mile may be regarded as the stump of the uh- 
finished Godstone Green branch, as the main line would have 
gone down the hill and round to the south-west, had it beer 
taken any further. Some tipping frames remained at the 


| 
| 
| 
| 


58 


THE ENGINEER 


JAN. 19,: 1906 


SURREY RAILWAY BR 


IDGES 


Fig. 3—RAILWAY BRIDGE NEAR CHIPSTEAD, 


quarries for many years after the line was closed, but have 
long disappeared. 

In 1806 another effort was made to complete the scheme 
sanctioned three years before. An Act of July 3rd gave the 
Company power to raise the balance of the £90,000, virtually 
in any way it could. Several accounts give the capital after 
this as £65,000, but as no further extension of the line took 
place, it would seem that the money, if really raised, went to 
pay off debts. With a branch of a quarter of a mile into a 
quarry near Purley, the system was nine miles long, equal to 
£7220 per mile, or, say, £7000 without rolling stock. Considering 
the nature of the works, it could hardly have cost less. 

As regards dividends, the Merstham line was but little more 
successful than the Surrey Iron Railway. In 1822, however, 
some shares were sold, which were described as paying 1 per 
cent. per annum, and there is even some reason to think that 
upon one occasion no less than 2 per cent. was divided. Still, 
the returns were undoubtedly very small and irregular, and 
the line was justly considered a financial failure. 

The same scale of rates and tolls obtained as on the Wands- 
worth line, except that no rate for coal by the chaldron 
appears, but only by the ton. This might be 4d. per mile, 
and except, perhaps, a little manure, was probably the only 
article of back-carriage. Depédts for manure might be 
established at various points, and lords of the manor and 
landowners could set up wharves for their convenience, but 
where any of the intermediate stations were, or whether there 
were any, we have no knowledge. There were probably a few 
occupation level crossings, where the gates were normally 


kept closed against the railway, as the wagoners were expected | 


to be their own gate-men, but owners and occupiers of lands | 
traversed could let their servants and cattle go freely about | 


on the line, provided they did not damage it or obstruct the 
traffic. The Company could, seemingly, charge what it 
liked for small parcels not over 500 Ib. in weight, provided it 
notified such charges at the wharves and toll-houses, and 
could exact wharfage for goods left more than twenty-four 
hours. Level crossings had to be paved with ‘ Purbeck 
squares ” for two yards on each side, flush with the top of the 
flanges of the rails. 

The Croydon Canal turning out a failure, and being hope- 
lessly unable to get any nearer to Portsmouth, in 1811 
established a connecting line between its wharf—the site of 
which is now partly occupied by West Croydon Station—and 
the Surrey trams at their yard or depot nearly half a mile off. 
The line went along what is now Tamworth-road, with a con- 
siderable fall and curve all the way. At the canal basin was 
a windlass, by which the wagons and trucks were drawn up 
the last few yards on to the wharf and unloaded into barges, 
which usually brought back coal direct from the ships. 

The connection, in all probability, proved profitable to tke 
Merstham line, though most likely it rather injured the 
Surrey Iron Railway. It plainly gave the Croydon, 
Merstham, and Godstone Company an alternative route to 
London, and for heavy goods intended for shipment was 
certainly better than the Wandsworth route. A good deal of 
stone used to be sent down from Merstham at one time, 
the deposits of “ fire-stone”’ in particular being in great 
demand for constructing ovens and furnaces. There was also 
some traffic, at any rate about 1820, in stone from Worth, 
near Crawley, about twelve miles south of Merstham. Most 
likely the stone trucks went on by road and rail straight 
through from Worth to Croydon. Fuller’s earth, too, is 
found in considerable quantity about Redhill and Nutfield, 
near Merstham, and formed one of the chief articles of traffic. 
Being largely used in the clothing trades of the West and 
North, it would go to Wandsworth for transport up the river, 
and on by the canals. Lime, however, was the staple, and 
to this day Merstham grey-stone lime can hold its own with 
any. In the time of the old tramway, inland carriage from 
long distances was almost prohibitory, so that to get lime in 
London from within twenty miles was a great point. 

About the year 1807 Mr. Banks and the Rev. W. J. Jolliffe 
entered into partnership as building contractors on the large 
scale, and soon attained the highest position in that line of 
business. Favoured by the Rennies, they undertook the 
execution of many of their greatest works, and constructed, 
notably, Waterloo, London, and Southwark bridges, except 
the ironwork of the latter. In these works they employed 
Merstham lime, and, in fact, practically controlled the 
traffic on both the Surrey trams. There seems little 
doubt that they were the contractors to whom the tolls 
were periodically leased. All over the country the great 
works of Jolliffe and Banks extended, they built with 
a solidity and excellence worthy of the ancient Egyp- 
tians, and almost seemed to emulate their enduring 
monuments. Both partners amassed enormous fortunes. 
Latterly they lived near each other in Tilgate Forest, Sussex, 
not far from the Worth stone quarries, which were, no doubt, 
developed by them. Banks, who was knighted by George IV., 
is said to have been quite a self-made man, in fact, some 


1805 Fiz. 4-CLD 
accounts say he worked as a navvy at the construction of the 
Merstham line. This is probably wrong, however. His tomb 
in Chipstead Churchyard looks down upon the deserted 
cutting of the ancient plate-way. There is a fine portrait of 
him in the Guildhall Art Gallery. In 1833 the partnership 
was dissolved, and the Merstham tram, which was said, from 
the point of view of those days, to have ‘done a pretty good 
trade for twenty years,’ probably suffered in consequence. 
Although the London and Portsmouth canal schemes of 
1801 came to little, and an extension of the Croydon Canal to 
the latter place in 1804 was defeated by the millowners, the 
project was long kept on foot, and latterly tended to combine 
with, instead of opposing, the railways which had already got 
nearly a fourth of the distance. John Rennie the elder was 
again the leader, and in 1810 presented plans for the Grand 
Southern Canal from the Medway Navigation at Tunbridge 
to Portsmouth, utilising a portion of the river Arun, and 
including ‘“‘a cut or canal from the Iron Railways at Merst- 
ham” to the main line of navigation at a farm in Burstow 
parish, Surrey. The plan, however, was defeated in the 
session of the following year. Nothing daunted, a fresh 
scheme, backed by the Jolliffes, Barclays, and Trittons, on 
the railway side, and the Duke of Norfolk as to the land- 
owning interest, was brought out in January, 1812, for a 
canal from Merstham through Horsham to the projected 
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Wey and Arun Canal at Newbridge, but a petition to Parlia- | 
Six years later it was attempted to | 


ment was all it came to. 
be revived, with, if possible, less result still. 
Early in 1825 appeared the prospectus of the Surrey, 


Sussex, and Hants Railroad Company, whose object was to | 


unite some of the south coast ports with Brighton, and go 
thence to London. As horse power was to be used unless 
something better was discovered, and as Sir Edward Banks 
and four of the Jolliffes were on the board, the line would, 
no doubt, have utilised the C.M. and G.I.R.; but the project 
came to naught. 

The rails were similar to those of the Surrey Iron Railway. 
One which we have seen, perfect all but part of the flange, is 
36in. long, 4in. wide on the tread, with the flange 3in. high 
in the middle. On the bottom are two parallel ridges, one 
under the outer edge, the other in the centre, 27in. in length. 
The outside of the tread has at the left the letters, facing 


TRAM-ROAD BRIDGE NEAR MERSTHAM 


was in possession of the Brighton Company, which soon 
after desired tenders, by November 8th, for purchasing the 
“iron trams”’ or rails, then lying either on the old line or 
contiguous to the turnpike road. Claims on the Merstham 
Company had to be sent in to Mr. B. C. Luttly, the clerk, at 
Wandsworth, by November 24th. Finally, by a short. Act, 
passed July 1st, 1839, the Croydon, Merstham, and Godstone 
Tron Railway Company was dissolved, and ceased to exist as 
from the date of the Act. ' 

From 1803 to 1826 the yearly General Assembly of this line 
took place at the King’s Arms Inn, at Croydon, and from 
1827 to 1829, and 1831 to 1834 at the Greyhound, in the same 
town. In 1830, however, and the last five years to 1839 in- 
clusive, the George and Vulture, in George-yard, between 
Lombard-street and Cornhill, was the place selected. With 
the exception of the first and last meetings, which were on 
June 7th, the first Tuesday in May was the day, and 11 o'clock 
the hour, of these interesting gatherings. Unfortunately, no 
account of the proceedings at any of them seems accessible. 
All the establishments just mentioned still remain. 
| The photographs both of this line and the Surrey Tron 
Railway are by Mr. W. Ash, 50, South-street, Wandsworth. 


REVOLUTION COUNTER. 
| We illustrate a neat form of revolution counter which 
, O. Berend and Co., Limited, are just bringing out. It has been 
| designed with a view to meeting the requirements of consult- 
| ing engineers for a handy instrument which can be carried 
| without inconvenience in the pocket. This counter closely 
| resembles rather a large-sized watch. The case is oxidised. 
The spindle projects through the boss of the ring, and a point 
and hollow bit are provided. A scratch on the side of the 
| spindle indicates the position of the driving pin, on to which 
a slot in the bits has to slide. In this respect the counter is 
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POCKET SPEED COUNTER 


towards the flange, Ry. Co., and at the right-hand corner | 


C.M. & G., so that the inscription would read continuously 
from one rail to the next. The other rail has one end broken 
off, but is plain underneath ; both are only jin. thick. This 
last is probably one of the original rails, the former being a 
renewal. 

The Act of July 15th, 1837, incorporating the London and 
Brighton Railway Company, authorised it to purchase ‘“ the 
whole of the said Iron Railway from Croydon to Merstham.” 
The matter being referred to arbitration, the sum of £9614 
was accepted, although £42,000 was at first asked. As the 
tolls of the tramway had been advertised to let for three 
years from January Ist, 1837, this event would seem to have 
been somewhat unexpected. By September, 1838, the line 


open to improvement, as both the pin and scratch are too 
small to see clearly in a dark engine-room. Why should not 
a square or oval spindle be used? The marking of the dial 
follows the design adopted in other forms of counters made 
by the same makers. There are two sets of figures reading 
clockwise and anti-clockwise; one set is in red, the other in 
black, and a little signal disc, which is either red or black, 
depending on the direction of rotation of the spindle, shows 
which set of figures is to be used. This is a capital arrange- 
ment. The hands are set back to zero by opening the back of 
the case and turning a thumbscrew. The counter, which is 
of Swiss manufacture, appears to be excellently made. — 
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ELSWICK NAVAL MOUNTINGS. 
No. I. 


readers to grasp more fully the mountings described, and 
in answer to a special request made, Sir Andrew Noble 
kindly sanctioned the supply of drawings differing from 


Ir is only occasionally that an opportunity occurs of | those in the paper referred to, in the fact that reference 
obtaining trustworthy descriptions of the best designs in gun letters and names of the members of each design are 
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mountings, for reasons which need not now be discussed. 
Consequently. Sir Andrew Noble's paper. read before the 
Institution of Naval Architects last vear, furnished an 


inserted, aud to these photographs are added. Special 
stress is also Jaid on Elswick mountings, because Elswick 
has taken the lead in a remarkable way in this branch of 
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PEDESTAL MOUNTING, 12-POUNDER QUICK-FIRE GUN 


opportunity which could not be allowed to pass without 
an effort to turn it to account. It was desirable, also, if 
possible, to add to it such information as would enable 


war material. British officers, when attending foreign 
trials, have remarked that whatever new features. or 
special deyelopments of excellence might appear, the 


best gun mountings were apt to resemble those they had 
seen at home very closely. .The Rendel heavy gun 
| mountings many years ago, and subsequently the remark- 
| able small and compact Vavasseur mountings, in which 
| the recoil of the gun was controlled as it had never been 
done before, only need to be mentioned to remind pro- 
| fessional readers of the truth of what we have said. To 
these we may add one equally well known, but to which 
attention is called, as it may have escaped the notice 
| it deserves. Elswick first brought forward quick-firing 
| guns, and in 1886 80-pounders were already made by 
them. 
In 1890 the Navy had so completely adopted quick- 
| firing guns, that while the Nile and Trafalgar, launched 
in 1888, had armaments containing 4°7in. quick-firing 
pieces, the Ramilles class had 6in. quick-firing guns dis- 
charging 100 lb. projectiles; while the lists of 1890 show 
that the French navy had as yet only 65 mm. (2°57in.) 
pieces discharging 8} lb. projectiles, as in the Carnot 
artnmament, and Germany had 10°5 em. (4°13in.) guns 
|in the Brandenburg class. The advantage secured by 
| Elswick was not confined to priority of date, and ‘the 
‘feature to which attention is specially called is the 
application of the sights to the portion of the carriage 
which did not recoil, so that the eye could be kept on the 
line of sight without disturbance—a principle which is 
clearly recognised now, but which was so slowly per- 
‘ceived that it was carried out in very few quick-firing 
mountings exhibited at the World’s Fair in Chicago in 
1893. 

Sir Andrew Noble’s paper having been printed in the 
Proceedings of the Institution of Naval Architects, the 
present object is to notice more particularly the mountings 
dealt with in it. Figs. 1 and 2 and a photograph on page 62 
show an improved mounting which first came in about 
| 1887 for three and six-pounder quick-firing guns, super- 
'seding the “crinoline” or “elastic” stands. The gun 
here recoils in the line of fire, and proved itself very 
successful on trial at Portsmouth, and was adopted in 
our own and many other navies. The photograph shows 
the fixed ammunition. The shoulder-piece pistol grip, 
&e., are seen in Fig. 2 and the photograph. These guns 
are now principally used in tops and in the armaments of 
destrovers. 

Figs. 3 and 4 and a photograph on page 683 give the 3in. 
12-pounder quick-firing gun on the pedestal mounting 
introduced in 1890. It will be seen that the piece is fixed in 
a cradle carrying a buffer fixed beneath the piece moving 
with it in elevation, and providing for recoil in direction 
parallel to its own axis. The carriage is of forged steel, 
in the form of a Y, having a long shank which fits into 
the pedestal and forms the pivot. The whole weight is 
| taken on the end of the pivot, and the mounting can be 
| trained with ease by a few pounds applied at the shoulder 
piece. The pedestal is very solid, is of forged steel, and 
affords excellent protection to the pivot; the base is also 
small, and there being no rollers or roller paths, the deck 
may be considerably distorted without interfering with 
the working of the piece. In unprotected positions it is 
specially desirable to diminish and simplify any portion 
of the mounting likely to be struck in action. The shield 
is 3in. thick, balanced and attached to the carriage by 
flexible stays—see Fig. 3—so arranged that if the shield be 
be struck the stays yield so that a very reduced shock is 
transmitted to the carriage. This mounting was the first 
to be fitted with the drum and bar sight—see Figs. 3 and 4 
and photograph, page 63. In 1891 an experimental mount- 
ing of this type, somewhat resembling that in the photo- 
graph on p.64, but without the shield, was made fora 4-Tin. 
gun, with 3in. shield and sloping roof with yielding stays. 
It was attacked in a comparative trial with a piece on a 
centre pivot roller-path mounting, in which a 3in. 
shield formed an integral portion of the mounting, which 
had as well an outer shield 1}in. thick. The latter 
mounting was disahled after two rounds—one from a 
3-pounder and one from a 6-pounder. This trial showed 
that steel castings, although giving excellent tests, could 
not withstand a severe blow from a projectile. The 
| pedestal mounting received twelve rounds before it was 
disabled—four from a 3-pounder, six from a 6-pounder, 
| and two from a 4°7in. gun, and it would not then have 
| been disabled had the pedestal been made, as they are 
now, of forged steel. In the experimental mounting the 
| pedestal was of steel plate and angle ; the last projectile 
| tired penetrated the pedestal and jammed the pivot. 
| Even then the damage was not serious, and could have 
been remedied in a few hours. With this exception, the 
mounting was as good as ever. This type of mounting 
for guns up to 6in. calibre is now almost universal in our 
own and many other services. 

The photograph on page 64 shows the 4°Tin. quick- 
firing gun on pedestal mounting, as used in our own and 
other services in secondary armaments of battleships, 
such as the Barfleur, and in principal armaments of 
cruisers. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet Engineers : i. S. Rash- 
brook, to the Wildfire, for the Edinburgh, appointment to the 
Champion cancelled ; R. Harding, to the Vernon, additional, for 
the torpedo boats and such tenders as have no engineer officers 
attached to them. Staff Engineers: J. A. H. Hicks, to the Duke 
of Wellington, additional, for the Cressy ; T. C. E. Hughes, to the 
Duke of Wellington, additional, for the Hecla, Chief Engineer : 
W. J. Anderson, to the Duke of Wellington, additional, for the 
Gladiator, Engineers: F. Pring, to the Duke of Wellington, for 
the Glory, and W, J. Leighton, to the Research, Acting Engi- 
neer: F. Guyer, to the Wildfire, for general duties in Sheerness 
Dockyard Reserve. Probationary Assistant Engineers: G. W. 
Mathew, to the Devastation ; J. E. G. Cunningham, to the Vivid, 
additional, for the Ocean ; A. O. Wood, to the Vivid, additional, 
for the Ocean ; H. V. Gordon, to the Majestic ; E. B. Scott, to the 
Diadem. Artificer Engineers: John Guthrie, Eugene Mundy 
Baker, and Joseph R. Drake, all to the Pembroke; Geo. Dewey, 
Nathaniel E. Blake, Charles H. Hotston, Frank Mill, 0. H. Naylcr, 
Frederick D. Morgan, Archibald P. Norris, John Cook, and Geo. 
Betteridge, all to the Duke of Wellington ; Amos Nicholls, to the 
Vivid ; all supernumerary. Reserve Artificer Engineer: Alex. 
H. McTear, to the Rambler, 
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Waterworks for Small Cities and Towns. 
GoubELL, New York 
1899, 

Tats forms one of the Hugineering Record series of 

works on engineering subjects. 

desire shown in many letters received by our valuable 
contemporary for such information, and we are expressly 


told that the book contains no new theories, nor any | 


references to methods of construction or design which 
have not proved satisfactory in use. As an offset to this, 
however, it is claimed that there will be found in its 


pages ‘considerable information never before col- 
lected in a single volume, and troublesome to 
obtain elsewhere.” Further than this the work 


is intended to be of value to waterworks’ trustees as well 
as superintendents and engineers ; hence, a great deal of 
attention is paid to some details which technically- 
educated officials may consider very elementary. One 
notices, all through the book, descriptions of subjects of 


minor importance, which would be incomprehensible but | 
A noticeable feature is the number | 


for this explanation. 
of quotations from engineers—American and others. 


Whole pages are sometimes filled with such quotations, | 


some of them emanating from men of high standing in 
the engineering world, and nearly all of them being well- 
chosen. 

These quotations are largely relied upon, and in one 
place we read that they * give such explicit intormation 
on the subject of earths that little further comment is 
necessary.” The subjects under discussion had been 
the proper material to use for earth dams. The opinions 
expressed are almost wholly in favour of gravel—i.ec., a 
combination of small stones, sand, and loam, or gravel 


mixed with a small proportion of clay, in preference to | 


clay alone. As a standard for practical purposes, one of 


the authorities recommends one cubic yard of coarse | 


gravel, 0°33 vard of fine gravel, 0°15 yard of sand, and 
0-2 vard of clay. 

The use of too much water is deprecated in the forma- 
tion of an earthen embankment. It is pointed out that 
its employment is perfectly natural from a contractor's 
point of view. because the liberal use of water will 
apparently make a very tight bank with the minimun 
expenditure of labour and time. With most materials 
emploved in the construction of such works, however, 
there is a strong probability of * chinking”’ of the bank 
as the surplus water dries out, if an excessive amount is 
used. As to the actual method of forming ‘the embank- 


ments themselves, especially those containing gravel, it | 


is recommended that the layers of material should be 
thin, that they should be rolled dry in the first instance, 
then sprinkled with water and rolled again for a short 
time, and then that a final wetting should be given first 


before the next layer is applied. Dams and weirs are | 


By 
The Engineering Record, | 


Its aim is to meet the. 


‘eases very detailed, are given of different kinds of wells 
| in America, on the Continent, and in England, 

' Pumps and pumping stations are next dealt with. 
, This portion of the work requires no special mention, 
'except perhaps in so far as it contains an interesting 
chapter on the air lift pump. One authority quoted 
—Mr. D. W. Mead—says of this system: “It is the 
best combination pumping appliance which has been 
placed on the market for obtaining a large quantity of 
| water from a small hole; ’’ and further, ‘* In cases where 
it is a question of volume and not economy, the air left 
| has this advantage over everything else ce 


There is an interesting chapter on filtration and filters, 
the action of which is described very lucidly. Then we 


have chapters on * Intakes and Intake Pipes,” ‘* The Pipe 
System,” in which we have descriptions of flexible jointed 
pipes for submersion in water, and the laying of these ; 
and ‘Service Reservoirs and Standpipes,” which latter 
are dealt with in some detail. None of these, however, 
contain any special information—save perhaps of some of 
the standpipes—which is not common knowledge. The 
last chapter but one deals with “* The Quantity of Water 
to be Provided.” This is largely taken up with the 
question of how much provision should be made for 
coping with outbreaks of fire. 
more mistakes are made in the estimates for the volume 
of water needed by towns and small cities than in any 
other feature of waterworks design;” and further, that 
**a good fire stream takes water at the same rate as 
about 6000 people <using the water for domestic 
| purposes alone.” This chapter contains one sen- 
|tence which is worthy of quotation at length. 
has been learned by experience that the draught during a 
few hours may be at twice the average daily rate per 
capita during the year. On Monday mornings, for in- 
stance, when washing is done, and late in the afternoons 
of hot days, when lawzs are sprinkled, there is an exces- 
sive demand for water, for which provision should be 
made.” The last chapter deals with the management 
and general upkeep of waterworks. Here there is dis- 


cussed at some length the question of checking waste— | 


which is so much greater in the United States than in 
this country—meters, and the cleaning of mains. Here, 
too, electrolysis and the destruction of water pipes by 
this agency are mentioned. One statement made by the 
author in this connection is that tramways and electric 
railway companies * should be just as much interested as 
the water departinents in keeping the return currents on 
the tracks, for the wandering electricity means waste 
of power, and consequent loss of income.” Evidently Mr. 
Goodell is no electrician. 

teviewing the work as a whole, we have something 
_ Which in its way will be useful in several directions. 
The author is evidently well versed in American water- 
| works practice, and, in addition, has made himself con- 
| versant, by reading, with a large number of waterworks 
in this country and on the Continent. 


dealt with at some length, dimensioned sketches of | 


existing constructions being given. Some twenty pages 
are devoted to masonry dams. Here we notice that the 
author has simply taken existing works as his starting 
point. 
given and ainple quotations made from various authors. 
The information is well put together, but lacks detail. 
In fact, as a whole, this statement may be applied to the 
whole volume. 

An interesting chapter is that entitled * Special 
Features of River and Pond Supplies.” Here we have a 
discussion of the motion set up in ponds and lakes by 
changes of temperature, whereby the top layers of water 
are made to change places with those below. 
Desmond Fitzgerald is quoted to explain what this 
entails, and we are told how that lakes, with any con- 
siderable amount of organic matter, and also deep 
artificial reservoirs where the original ground surface has 
not been properly stripped, have two great ** overturn- 
ings” each year. These occur in spring and in autwmn, 
the lower layers of water, which are quiescent during the 
period when there is comparative stagnation owing to 
small temperature changes, gradually collect all the 


organic matter from the upper layers, and decay goes on | 


until all the oxygen is used up. When the “ overturn- 
ing’ comes all this bad water is brought up to the surface, 
and infusoria and diatoms, obtaining a fresh supply of 
oxygen, grown in enormous numbers. In consequence, 
it is well to take water from the top of such reservoirs 
during the periods of stagnation, and, of course, it is of 
importance to see well to the stripping of the sides and 
bottoms of a projected reservoir. We are told, however, 
that many engineers are * disposed to sneer at the idea 
of the necessity of removing all the organic matter from 
the bottom and sides of the valley which is to form a 
storage basin for domestic supply.” The worst odours in 
drinking waters are due to floating microscopic organisms. 
These are alluded to in this chapter, and a list of such 
organisins with the particular odours attaching to them 
is given. It is taken from Mr. G. C. Whipple’s ‘“ Micro- 
scopy of Drinking Water.” ‘It will take a biologist,” we 
are told, * but a short time to determine which species is 
responsible for any given case ” of bad odours. ‘ Unfor- 
tunately, it is not such a simple matter to devise a satis- 
factory remedy, and in the present state of knowledge 
on the subject no general advice of any value can be 
offered.” 

The author next proceeds to discuss in order :—‘* Ground 
Water Supplies” ; Springs”; ‘Open Wells” ; Driven 
Wells”; and ‘Deep and Artesian Wells.” Here we are 


Descriptions of portions of various dams are | 


Mr. | 


| Die Ankerwicklungen und Ankerkoustructionen der Gleich- 
strom-Dynamomaschinen. You ARNoLD, Berlin: Julius 
Springer. 1899. Dritte Auflage. 
| Tuts work consists of a very thorough and detailed 
description of the various methods of armature construc- 
tion and winding for direct-current dynamo machines, 
‘and the author is Professor and Director of the Electro- 
| technical Institute of the Grand Ducal Technical High 
School of Karlsruhe, in Germany, which doubtless many 
| of our readers are aware is one of the best fitted electro- 
| technical laboratories in the world. The author points 
out that the third edition differs considerably from the 
| second, and has received essential additions. He has 
‘also described in greater detail his own series parallel 
method of winding, which he states has almost entirely 
| superseded the ordinary parallel winding for multiple 
| pole machines. After a general introduction the author 
| deals with the subject of closed armature windings, and 
' shows how the formule are to be obtained. He does not 
| attempt to describe particular windings for any given 
' machine in this portion of the work, but deduces general 
formule in the form of equations, in which it is merely 
necessary to substitute certain values which themselves de- 
pend upon the particular class of machine being dealt with. 
He then discusses the subject of ring armature windings 
i the same way for two-pole and multipolar machines, 
| and describes the Morden- Victoria, the Arnold, and other 
| windings ; both parallel and series methods are dealt with, 
jand very well drawn and clear diagrams illustrate the 
| descriptions. Drum-armatures are next treated, begin- 
ning with the earliest arrangement by von Hefner- 
| Altenack, and the various subsequent forms are described. 


Special attention is devoted to the author's series parallel 
| Winding, and he states that large multipolar drum arma- 

ture machines should have bar windings and not wire 
| windings ; it may so happen that the current is too small 
| and the number of turns too great to allow of bars being 
j used. In such a case, if the usual calculations for series 
| windings be tried, it may prove that the number of bars 
|} and collector strips would be too small, and then the 
| author considers that his series parallel winding removes 
| all difficulties. He also points out that it is very difficult 
| and at all times uncertain to build multipolar machines 

with loop winding, so that the machines shall work 

faultlessly, and it frequently happens that while a parti- 

cular machine will give good results, another of exactly 
| similar design will spark and heat very seriously. 


Weare told that * probably | 


| 


The cause of the difficulty referred to appears to be | 


given extracts from the specifications of different engineers, | the unusual strength of the magnetic field of the poles, 
and the general outlines of the different kinds of wells which may be produced by the excentric position of the 
are discussed. In one place we read—the author is | armature, by want of homogeneity in the steel, by unequal 


describing “ driven wells.”"—* Finally, Mr. J. L. Norton | size of the poles, unequal strength of the lines of force, | 


modified the American driven-well practice for military | or through unequal turns upon the limbs of the magnets. 
purposes, and his apparatus was used so successfully |The author subsequently deals with the calculation of 
during that campaign—the British Abyssinian -campaign:| sclf-induction in tunne! armatures, and the armature 
in 1867—that driven wells using sma!l tubes are-fre-| reactions in special windings. The systems of winding 
quently called Abyssinian wells in Great Britain and on! designed by Swinburne, Brown, Brown-Morden, and 
the Continent.” Numceroys descriptions, not in most Sayers, aye very fully and carefully described, and illus- 


—_ 


trated by very clear diagrams. Open windings are dealt 
with in a separate section, and the author clearly explain, 
why the small number of coils is advantageous in the 

/ease of armatures used for are lighting, as the pulsations 

tend to render the are lamp mechanism more Sensitive 

| than it otherwise would be. 

| The second portion of the volume deals with the cop. 
struction of the armature framework itself, and detailed 

illustrations are given of various forms of armature 

bodies with the different methods of constructing the 
ribs or other supports for the windings, the devices 
adopted for securing positive driving of the coils, the 
forms of Paccinotti teeth grooves, tunnels and slot 
armatures, details concerning the stamping of the dises, and 
the best means of binding to guard against danger froy, 
the effect of centrifugal force upon the wires. The 
author then carefully describes and illustrates the chief 
varieties of collector segments, and the methods adopted 
for fixing them in position, and also the means used fo; 
connecting the windings to the segments. He hag 
evidently compared the advantages of the varied forms of 
end connections, and illustrates the types of template 
| and special forming blocks used for securing accuracy jy 
manufacture. 
The volume closes with a series of plates of actual 
| machines beautifully drawn to scale, and very similar to 
| those published in Mr. Gisbert Kapp's recent work. The 
| whole subject is treated in a very thorough and _ practical 
| manner, but it is evidently intended to instil general laws 
| and formule into the mind of the student rather than to 

! enable him to grapple with the practical problems of the 

drawing-office, and we recommend this work to be read 

in conjunction with the recent work by Mr. Fisher- 

Hinnen, as each will act as a valuable commentary upon 

the other. 


Telegraph sans Fils. Par Axpre Brocas. 
Gauthier-Villars, Imprimeur-Libraire., 1899. 
Tue author of this work is a Professor of Physics at the 

College of Medicine, and has written the volume with a 
view to describe the latest results obtained in wireles; 
telegraphy for the benefit of those who, without being 
specialists, have so much technical knowledge as to be 
desirous of understanding the laws which have been 
deduced from the results obtained, and also the construc: 
tion of the apparatus emploved. He very rightly point, 
out that a great deal of rubbish has been published in the 
daily papers by unscientific writers, and that this has led 
certain persons to doubt whether there is any truth in the 
recorded results, while others, who are convinced of the 
truth of the statements regarding the possibility of tele- 
graphing without the use of wires, are still uninformed as 
to the precise means by which this result is attained. 

He, therefore, proceeds to describe in a somewhat 
popular manner the historical aspect of the question, 
sketching lightly the work of the early electricians, and 
giving an idea of the general laws underlying the subject. 
Rapidly passing over the last fifty vears, the author gives 
a general notion of the work of Morse, Lord Kelvin, 
Hertz, Maxwell, Blondlot., Lodge, and others. He says 
| that he has not attempted to follow strict chronological 
| sequences, but has described certain experiments of 
| Blondlot before those of Hertz because they mark the 
| almost imperceptible transition from telegraphy by means 
of wires and wireless telegraphy. 

The author holds that the three great names of 'resnel, 
Maxwell, and Hertz will be joined hereafter, though thes 
belonged to different nationalities, and his aim has been to 
make known their works in popular form. 

The Morse apparatus is described in some detail, aud 
also the syphon recorder of Sir William Thomson, and 
then the attempt is made to explain various electrical 
phenomena by hydrostatic and dynamic analogies. The 
exciters of Lodge, Righi, Bose, and Blondlot are described, 
and then the discoveries of Hertz are reached. 

The author pays special attention to the design of the 
coherer, and takes also special pains to explain that the 
velocity of propagation of an electric wave is comparable 
with the velocity of transmission of light. At high 
potentials and frequencies the electrical effect upon a 
metallic conductor is at most skin deep, even if it enters 
;the material at all. The researches of Hertz are then 
| sketched, and the resemblance of electro-magnetic waves 
| to the waves of light is insisted upon. After describing 
| the Marconi apparatus, and the results already obtained 
|in signalling across the English Channel, the author 

points out the possibilities of signalling to ships at sea and 
to trains in motion, but also alludes to the disadvantage 
that the apparatus is affected by electricity in the atmo- 
sphere, and would be perfectly useless in case of storms. 
The author considers that for distances of, say, thirty 
niles, the speed of transmission of the Marconi apparatus 
| is less than that of the ordinary telegraph, but it must be 
| remembered that the Marconi apparatus is quite new, und 
| doubtless subject to improvement. In conclusion, 
| the author considers that while the application of wireless 
| telegraphy appears at present to be strictly limited, it may 


_ afford means of considerable improvement, in the service of 
‘existing long lines of telegraph it may be possible to 
' use Hertzian waves instead of ordinary currents along the 
| existing wires, and to use a coherer at the end of the 

wire. This might very probably remove many difficulties 
| now encountered in ordinary working of telegraphs. 


Paris : 


La 


SHORT NOTICE, 


Telephones and Microphones; How to make and use them. A 
practical hand-book for amateur electricians. London: Dawbarn 
| and Ward, Limited. Price 6d. net. —This little book forms No. | 
of the ‘‘Model Engineer Series,” and much of the matter con- 
tained in it has already appeared in the columns of the Mod! 
Engineer and Amateur Electrician, \n its present form the infor- 
mation has been collected and revised so as to bring the subject 
into one volume. It is intended for the guidance of the amateur 
electrician who wishes to make and fix his own telephones. There 
is abundance of instruction in this respect, and one is told most 
clearly how to construct telephones of different kinds from the 
simplest to the most complicated. The illustrations are clear, and 
' give just the information ha ow and they are quite easy to follow. 
Altogether it is a useful little book for the amateur worker. 
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SIEGE TRAIN 
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LOCOMOTIVE 


SIRDAR 


SIEGE TRAIN FOR THE WAL. 


Wr are enabled to illustrate the trucks and locomotives 


forming the siege train which was supplied to the War-office | 
It will be 


by Kerr, Stuart, and Co., Limited, last November. 
remembered that a very smart piece of work was done in 
connection with this train, to which it may be interesting to 
recall to our readers’ memory. The inquiry reached the 


tirm’s London office on Monday, November 13th. Practically | 


nothing required was actually complete at the date of the 
inquiry. The order for two narrow-gauge locomotives, five 
miles of straight and one mile of curved railway, with steel 


sleepers, &c., thirty sets of points and crossings, two sets cf | 


and were iu such a condition that they could be despatched 
without delay. 

All the points and crossings were manufactured in the time 
at the company’s works, and the mile of curved railway was 
bent to template, there being no less than three different 
curvatures. The company had in stock all of the channel 
irons required for the construction of the four-wheeled 
wagons and a few chilled cast iron wheels. Some of the chan- 
nels for the bogie wagons were also in stock. The balance 
of these was obtained from a merchant’s stock in Liverpool. 
| Owing to fog during Saturday and Sunday, November 18th 

and 19th, these got delayed en route to the company’s works 


the 22nd—a week later—after having been run for two days 
iu presence of War-office authorities. Some of the men 
engaged on this part of the order voluntarily worked for 
three days and three nights without stopping. The tests 
included running the locomotives on a special railway curved 
to 60ft. radius, with full steam pressure. The War-office 
also insisted on a hydraulic pressure test of the boilers of 
280 1b. on the square inch—the general working pressure 
being only 1401b. We are informed that they were gauged 
during this test, and showed little deflection and absolutely 
no permanent set when the pressure was removed. We are 
enabled to give a photograph of one of the engines. They 
were intended, as already mentioned, for the Egyptian Govern- 
ment, and, of course, permission had to be obtained to divert 
them. The class of locomotive is exactly the same as has 
been supplied in considerable numbers, not only to the 
Egyptian Government, but also to those of the Cape and 
Russia. Details of the locomotives are as follows :—The 
cylinders are 6in. in diameter, and have a 10in. stroke. The 
gauge is 2ft. The diameter of the wheels, of which there are 
four, all coupled, is 24in., and the wheel base is 3ft.6in. The 
diameter of the axles is 3jin., and the journals are 3$in. by 
5in. There are thirty-six 1fin. tubes in the boiler, and the 
fire-box is of copper. There are 83:5 square feet of heating 
surface in the tubes, and 16°5 square feet in the fire-box, 
making a total of 100 square feet. The grate area is 3-33 
square feet. There are water tanks at the sides coming 
nearly to the top of the boiler. These hold 90 gallons. 
The weight when empty is 5 tons 10 cwt., and when in work- 
ing order 6 tons 12 cwt. The cylinders are placed outside, 
and there is a light metal awning over the driving platform. 
Most fortunately this type of locomotive is one which has 
lately been ordered in considerable numbers for construc- 
tional work abroad, and in consequence of this nearly all the 
parts were in a more or less forward condition. Even allow- 
ing for this, however, it was a wonderfu! piece of work to get 
them out in the time. 

Fig. 1 shows the four-wheeled wagons. They had a plat- 
form 11ft. by 4ft. 10in. The wheel base was 5ft. 6in., and the 
wheels 16in. in diameter. They carried 34 tons. They were 
fitted with a brake on one wheel. 

Fig. 2 shows the bogie wagons. These were 16ft. long 
inside the end posts and 4ft. wide overall. They are to carry 
six tons, and will be used fer the transport of guns. One 
wheel of each bogie is braked. The wagons are in reality 
simply flat-platformed trucks limited to 4{t. wide, so as to 
accommodate the gun carriages, and provided with removable 
check posts. It was necessary that the platforms should be no 
more than 4{t. wide, so that gun carriages could be placed cn 
them, the wheels of these hanging down on either side. The 
makers knew that the platforms must only be 4ft. wide, but, 
being unaware at the time the order was given for what pur- 
pese the wagons were going to be used, they had put the 
sockets for the check posts outside of the wagon frames. 
When the War-oftice officials came to inspect the work this 
was at once discovered and orders given for the sockets to be 
put on the inside of the channels. Naturally this alteration 
took some little time, and rendered it all the more remarkable 


at Stoke, and the North Staffordshire Railway took special 


that the order was executed within the prescribed limits. 
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diamond crossover roads, twenty-four four-wheeled wagons 
to carry 34 tons each, fifteen bogie wagons to carry six tons 
each, and two six-ton bogie brake wagons, was given on 
Saturday, November 18th, to the company’s head office in 
London, and the majority of the work, including both locomo- 
tives, was inspected and passed by the War-oftice on the Wed- 
nesday following, November 22nd, four days later, including the 
Sunday. The remainder was completed and despatched well 
within the contract period, which was ten working days. 


Fig. 1—3)-TON FOUR WHEELED WAGON 


pains by making inquiries along the line to find them and 
| take them on to Stoke. The springs were manufactured at 
Sheffield and the chilled cast iron wheels in Edinburgh. At 
each place the firm had a representative, who, as and when 
the material was completed, despatched it by passenger train 
to the works. Special trucks were attached to passenger 
express trains for the purpose. There was also a representa- 
| 


tive in Liverpool arranging for the reception and loading of 


the finished material on board the ship which was to convey 


i, 


\\%x2 Flat Iron Standards al side: 


In addition to the foregoing there were also two 6-ton 
bogie brake wagons. These were provided with a brake to 
cach of the eight wheels; and with regard to brakes we may 
mention that cnly after the order was given was the exact 
form of brake to be used decided upon. Naturally under 
these circumstances all the brakes had to be manufactured 
throughout and stock articles could not be resorted to. 
The brakes are applied by means of hand wheels at the end 
'of the wagons. The bogie brake wagons were of similar 


Al |, 
iit | 


N°25 Axle Box 


A 
| 


Frames 4*2%%% Channels 


chilled Wheels 


Bogie | 
Bolts 
All rivets ia main dia 


This was a remarkably short space of time, and we have 


investigated the matter in order to find out how it was | 


managed, making a special journey to the company’s works 
at Stoke for the purpose. As soon as the inquiry was 
received the company satisfied itself that such material as it 
had not got in stock could be at once procured from other 
firms. It was in an excellent position tocarry out such an order. 
Besides the work which it carries out itself, it has large con- 
tracts on hand with other firms. These, by arrangement 
with its clients, who co-operated in a most laudable manner, 
it was arranged might be drawn upon. For instance, the 


rails and sleepers sent out were manufactured at Mosbay, | 


8-0 eg 
Centres of Bogies 
Fig. 2-6-TON BOGIE WAGON 


it to Cape Town. Kert, Stuart, and Co. are loud in their 
praises, not only of the North Staffordshire Railway Com- 
pany, but of all the sub-contractors, for the whole-hearted 
manner in which they all dealt with the work. 

The locomotives sent, of which there were two, were 
originally destined for the Egyptian Government, and had 
been on order some little time. They were, however, not in 
a very advanced state. The frame plates, although in stock 
when the inquiry was received, had not been treated by the 
firm in any way. On November 15th, however, in anticipa- 
tion of the order being given, the work of-erection was com- 
menced. They were actually despatched from the works on 


design to the foregoing bogie wagons, and are piresumabi¥ 
| meant for the same purpose, as here again the check posts 
| are not put outside the frame work. ; 

| The rails supplied are of the Vignolles section, and weigh 
| 20 lb. per yard. They are in 21ft. lengths. The sleepers are 
of channelled steel of trough section, the underside of the 
tops being provided with a thickening piece in the centre. 
— the fixing of the rails two tongues are punched at 
either end of the sleepers where the rails are tocome. These 
are so arranged that the tongues will project over the base 
| of the rail on each side when this is placed in position 
| Keying is performed by means cf small steel wedges. 
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SHIPBUILDING AND MARINE ENGINEERING 
DURING 1899. 


No. 1. 


THE statistics of tonnage built or building embodied in 
the elaborately compiled statements presented by certain 
enterprising daily newspapers at the end of each year are 
beyond question highly interesting, but the accuracy of the 
figures—notwithstanding that they are the outcome of 
information obtained at some pains and considerable 
expense, no doubt, from shipbuilders themselves—and 
more especially the accuracy of the deductions made and 
the comparisons drawn therefrom by the compilers, leave 
x good deal to be desired, by the professional reader at all 
events. 

Tonnage is a term with such plurality of meaning that 
thorough uniformity in its use can scarcely be expected in 


returns obtained from such a large and more or less , 


irresponsible number of informants as the builders of 
craft, big and little, rough and fine, embraced in the 
conveniently broad and general term shipping tonnage. 
Year after vear discrepancies and exaggerations, uninten- 
tional or designed—which, of course, the newspaper 
compiler can scarcely be expected to rectify or even 
challenge—are made, and these invariably take the 
direction of magnifying the work of particular firms and 
districts. These errors, though not always allowed to 
pass—our shipping contemporary Fairplay, for example, 
this year, asin some previous years, directing attention to 
theni—are too complex or too immaterial for professionally 
interested and initiated readers to attempt setting right, 
and, of course, 1t never occurs to the ** manin the street” 
to question these statistics and comments of his favourite 
newspaper. 

Nor is it our purpose in what follows to undertake the 
onerous and, after all, perhaps needless task of criticising 
and revising such statements. Our object in referring to 


the matter at all is to make clear that, while availing our- | 


selves of the returns thus enterprisingly got together 
by papers like the Newcastle Chronicle and the Glasgow 


Herald, it is idle to affect an accuracy which takes ac- | 


count of fractions of a ton in 6000-ton vessels, and of 
every little smack and sailing boat turned out, many of 
which have been taken cognisance of in order, apparently, 
to swell the grand aggregate to the utmost. The figures 
hereafter given are not presented as accurate to half a 
top or a ton, and the deductions drawn are based not so 
much on single or particular instances as on broad general 
facts. Our account, too, will have less to do with the 


volume of tonnage produced by indjvidual firms or dis- 


tricts than with the outstanding technical features of the 
noteworthy productions of the year. 

As regards the volume of work accomplished, the vear 
1899 is ahead of all preceding years since shipbuilding 
became an industry. This is certainly so as regards the 
United Kingdom, and it applies also to most, if not all, of 
the foreign countries where shipbuilding on any consider- 
able scale is carried on. Dealing, meantime, only with 
the United Kingdom, the following table gives in round 
figures the output of the several districts, including out- 
lying ports; also alongside, for comparison, the output 
for the year previous. In almost every case, it will be 
noticed, there has been an increased output from the dis- 
tricts, and thus 1899, in particular instances as well as in 
aggregate result, has been the ** best on record.” 


Output, Outpat, 1893, 
Vessels. Tons. Tons, Tons, 
Clyde 280 191,000 166,800 24,200 
Tyne 120 308,000 307,300 700 
Wear 75 268,500 263,000 5,500 
Tees 144,000 146,500 
Hartlepools i) 159,500 119,000 20,500 
Inland 21 131,500 10,200 
Dockyards 69,100 - 
Humber 157 32.300 
Thames 138 
lay 3.700 
Firth 30 
Mersey 12 9,180 
Dee 2 28 1,550 
Other ports 114 19,000 26,800 
1120 1,661,350 


The relative importance of the several districts is 
readily seen from the table, but a few explanatory 
remarks are necessary regarding the figures. Sail ton- 
nage in the ordinarily accepted sense of the term is at 
present non est in British shipbuilding activity. At least 
tew, if any, ocean-going sailing vessels were built in 
Britain during 1899, although a number of vessels of | 
moderate size are now on hand in Scottish districts. It 
is misleading, therefore, to find ‘sail tonnage” bulking | 
very largely indeed in the builders’ returns. What is so 
named for want of any other convenient classification | 
really consists for the most part of such-like craft as 
barges, lighters, pontoons, &c.—craft, in fact, not mechanic- | 


| ally propelled—and also of coasting smacks, yachts, and | 


small sailing boats. In our table all have, for conveni- | 
ence, been classified under steam tonnage, and although | 
this does not very materially affect the torinage figures, it | 
is otkerwise with those referring to the number of 


vessels. Deductions might. in fact. be drawn from the 
two series of figures, as to the average size of steamships 
built in the several districts, which would be quite mis- 
leading. Thus: On the Clyde itself—the premier river 
and the recognised home of specialised shipbuilding—as 
many as forty of the 280 vessels in the table, consisted of 
craft neither designed to be directly propelled by 
mechanical means nor yet by * the unbought wind,” but 
many of which were yet entitled to be considered as con- 
tributing to mercantile shipping. These comprised for 
most part capacious barges for river carriage purposes 
by steam towage in foreign countries. Of the 138 vessels 
with which the Thames is credited, no fewer than 117 
were steel and iron barges or lighters, one firm turning 
out 58 and another 48 of such craft. Important enough, 
certainly, but not to be classified with sail tonnage. 
strictly speaking, any more than with steam tonnage. Of 
the 157 vessels turned out on the Humber, 44 in the 
same way were barge lighters and keels, and on the 
Mersey 26 out of the 42 vessels produced comprised 
barges, ketches, luggers, and sloops. 

The tonnage output given for the various districts also 
includes, of course, the work produced for our own and 
other navies, and it should be remarked that ‘ tonnage ” 
in respect of such work means * displacement” tons, or 


‘tons weight, as distinguished from customs measure tons 


of 100 cubic feet capacity in the case of merchant 
shipping. On the Clyde, naval work amounted to 42,100 
displacement tons spread over nine vessels. On the 
Tyne, naval work amounted to 30,120, made up by eight 
vessels. On the Thames it reached 3200 tons, made up 
almost wholly by high-speed torpedo boat destroyers ; 
and on the Mersey naval work amounted to 8640 tons, 
made up by three vessels. Adding these contributory 
items to the work given in the table as having been 
turned out by the dockyards, we have a grand total of 
138,560 tons of warship work for our own and other 
navies—equivalent to 8 per cent. of the total tonnage 
produced. 

With respect to the number of firms contributing to 
the output of the respective centres, the Clyde total re- 
presents—leaving small firms out of aecount—the work 
of forty-four firms. The Tyne output represents the 
work of fourteen firms, the Wear thirteen firms, and the 
Tees and Hartlepools together nine firms. Not so many 
years ago it was the custom to pit the whole group. of 
North-East Coast rivers against the Clyde in making 
comparisons as to the measure of activity and success 
attained in turning out ship tonnage during any year. 
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On this occasion, and for several vears past, the Tyne itself 
forms no insignificant competitor of the Clyde, while the 
combined efforts of the three North-FKast Coast rivers, 
comprising thirty-six firms, results in 860,000 tons being 
produced ; a very striking performance compared with 
that of the Clyde—491,000 tons by forty-four firms. 
Tonnage is, of course, but a rough, if not misleading, 
measure of the work involved, and of the value of the 
product concerned. There is no gainsaying that the 
Clyde figure represents, in these respects, quite as much, 
if not more, than the combined outcome of North-East 
Coast activity. In spite of the gradually encroaching 
advances of Tyne builders into the domain of high-class 
and elaborately-fitted mail boats, dredging, and telegraph- 
‘laying steamers, &e.—so long and so justly considered 
Clyde specialities — and notwithstanding the high 
renown of several Tyne firms in naval production, 
the Scottish river still holds the palm for the 
volume of its output of highly specialised and intri- 
cately fitted shipping ‘ tonnage.” Of the 240 
steamers which mainly constituted the Clyde output, 24 
were twin-screw steamers, nine were war vessels, 12 were 
dredgers of various types, sand pump as well as hopper, 
eight were hopper barges, eight were paddle steamers, 
seven were stern-wheelers, 27 were trawlers, liners, and 
carriers, 12 were steam yachts and launches, while at | 
least 20 were steamships of the mail and passenger- 
carrying type, ranging in tonnage from 14,000 to 3300 
tons. That other districts are now sharing, however, in 
the high-class work formerly almost wholly overtaken 
by the Clyde is undoubted. Evidencing this, we need 
only mention the Cunard liner Invernia, launched on 
the Tyne some months ago; her sister ship the Saxonia, | 
launched on the Clyde later; and later still, the Saxon 
for the Union Company, at Belfast. The launch of these 
vessels in the respective districts at or near the end of | 
the year 1899 fitly brought to a close a year of shipbuild- 
ing records of various kinds, which indeed began with the 
launch of the White Star leviathan Oceanic—the vessel | 
of the century. 


'and copper works, 


PROPOSED ELECTRICAL SUPPLY COMPANY FOR 
SOUTH WALES. 


AmonG the Electrical Supply Bills before Parliament 
during the coming session will be the ‘‘ South Wales Electri- 
cal Power Distribution Company.” The promoters of this 
company have just issued what is called a “Statement for 
the Information of Local Authorities,” and it sets out what 
the proposals of the company are. 
pany is to be £1,000,000, divided into £750,000 of ordinary 
share capital, and £250,000 of debenture capital. Power is 
sought to construct three electrical generating stations, cne 
at Neath, one at Pontypridd, and one at Pontypool. From 
these supply centres the company proposes to spread out an 
extensive system of electrical mains for the supply of elec- 
tricity to anyone who wishes to use it throughout the whole of 
the county of Glamorgan, and so much of Monmouthshire as 
lies to the west of the river Usk. This area contains 1050 
square miles, and ccntains collieries, steel works, tin-plate 
stone quarries, railways, tramways, 
engineering and ship repairing works, and factories of all 
kinds. It is argued that electricity is coming into almost 
universal use in manufacturing, engineering, and other works 
on the Continent and in America; that hence, these works 
effect great economies in their manufacture ; that the works 
of South Wales are in competition with these foreign manu- 
facturers, and are suffering, and may suffer still more in the 
future, for lack of the ‘electrical facilities which their 
rivals enjoy.” Furthermore we are informed that there are 
“ certain chemical and other industries for which South Wales 
possesses every other advantage, but which cannot be carried 
on for lack of cheap electrical facilities.” At the present 
time cnly 16} square miles of this area of 1050 square miles 
is supplied with electricity. It is urged that there will be a 
further facility to the public, in that electric tramways may 
be run in those districts which otherwise, owing to unequal 


| traffic conditions, could not economically run tramways. All 


the local authority would have to do would be to lay rails, &c., | 
and buy current by meter as and when it was required. This 
would prevent having large generating plant comparatively idle 
for the best part of the week and only busy on market days. 
Electricity would also be available for lighting power in 
villages and corntry houses. 


The ecmpany evidently has 


The capital of the com- | 


high aspirations, as it aims at the prevention of the denuda- 
tion of villages of their population and the overcrowding of 
| towns, for it is argued that if workmen can have power to 
work with they will remain in the villages. The small-power 
users in the country will be able to buy power as cheaply as 
they could buy it in towns, and this, it is hoped, will enable 
them to manufacture ‘nearly as cheaply as the large 


steam-power works and mills.” It is also anticipated 
that farmers will use electric power for many agri- 
cultural purposes. Certainly the promoters are very 


sanguine in their anticipations, and have drawn attenticn to 
every possible small consumer. The average price per 
Board of Trade unit at present ruling in South Wales is 
about 5d. The maximum which the new company would be 
allowed to charge would be 4d. per unit for an intermittent 
supply, and 2d. per unit for a regular supply. ‘It is probable 
that the actual charge would be much less.” We are told 
now that in America and on the Continent current is supplied 
to large consumers for trade purposes at as low as #d. per unit 
in some cases. The average price taken over a large number 
of cases is 3d. This would mean, say, anything up to £10 
per annum for a horse-power, instead of from £15 to £20 per 
annum. 

The company does not seeka monopoly. It would be hardly 
likely to get it if it did, seeing that there are existing elec- 
trical interests in its area. It does not seek to supply electri- 
city within an already authorised area save to * wholesale 
consumers,” and a wholesale consumer is one who undertakes 
to take not less than 20,000 Board of Trade units per annum. 
It will be endeavoured to persuade local authorities to lay 
| distribution mains, and take electricity from the new com- 

pany in bulk. “‘ There is ample room both for the company 

and also for the lighting businesses of the local authorities, 
| and neither need interfere with the other.” Of course, this 
| is the same cry as has been raised by large supply companies 
| before, and some of them have not lived through the ordeal 
of a parliamentary committee. : 

This particular company differs very little from those 
which have gone before. The cheapness in production is to 
| be due to close proximity to collieries and _ to “ the diversity 
| of the needs arising in a large community of consumers, 
| which diversity is found to average the consumption of power 

at a high ratio throughout the twenty-four hours.” Exactly 
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this argument has been put forward before, and in all pro- 
bability it is correct, but the company may find it not quite 
so correct as it evidently hopes it will be. It is probably quite 
true that there will be a large day load, but it is almost 
equally probable that there will be the same evening peak 
which there is now, and this will necessitate a large reserve of 


power which will be idle during most of the twenty-four | 


hours. In the evenings of winter, for example, there will be 
all the trains and light railways—if there are any—running. 
The factories—if they are found to take to electric power 
will all be running at their full with power and light ; and then 
there will be the company’s other lighting business, to which 
it is certain to aspire. The argument is that all the various 
and different directions in which electricity will be supplied 
will average one another, and that there will be an almost 
even output. Of course, as we say, this may be found to be 
so, but we very much doubt if it will be—at all events, to the 
extent foreshadowed. 

The ‘statement ’’ concludes with an appeal to “ every 
person holding office, either on a Town Council, Urban Dis- 
trict Council, Parish Council, or as a magistrate, in South 
Wales,”’ to support the work, and to further it by their aid, 
and several directions are given in which this can be done. 

Of course, this is a clever move on the part of the proposers, 
who foresee trouble on the part of such persons and _ bodies, 
and who have therefore endeavoured to take the bull by the 
horns and persuade these officials that the company will 
actually benefit the places which they represent. 


A NEw telegraph line between Madras and Calcutta 
has now been practically completed, says Jadian Engineering. 
Copper conductors are used entirely for the new line, so as to 
increase its working capacity. The route chosen is 774 Dhoud and 
Mannad. A third line will also be constructed to connect up 
Bombay to these lines. The copper wires along the new route are 
supported on oil insulators, so as to minimise the effect of the 
saline atmosphere along the coast. 


| 


| likely to continue to hold our own, 


| ought 


MANCHESTER ASSOCIATION GF 
ENGINEERS. 
Mr. HeNry Hopson, the newly-elected President of the Man- 
chester Association of Engineers, delivered his inaugural address 


THE 


to the members on Saturday last, taking for his subject ‘* Our | 


Position as Engineers.” The question, he said, to which he wished 
to draw attention was, whether in the race for the world’s mecha- 
nical requirements we were holding our own, and, if so, were we 
He was no pessimist, but he 
was of opinion that the conditions of production would have to 
undergo considerable modification if we were to continue to 


of wages, the profits resulting, after these had been met, bein: 
divided equally, or in some other proportion, between the twe. 
This scheme might answer if profits were always certain, but 
the difficulty in that respect would be met by not dividing 
all the profits when made, but keeping in hand some’ pro- 
portion to build up a reserve fund from which the minimum 
interest on capital would be made a certainty in the time’of the 
lean years. The workman’s wages having been paid weekly, he 
would have nothing to receive at the end of the term unless protits 
had been made, and he was inclined to believe that the incentive 


| given by this method would be such as to ensure the desired result, 


oceupy the foremost place in the rank of the mechanical pro- | 


ducers of the world. One of the modifications required had 
reference to the relations between capital and labour; these 
under no circumstances to be antagonistic. Although 
at present there was no open display, an undercurrent of 
antagonism existed which prevented workmen from doing all 
in their power to advance the interests of the employers, 


which in the long run were also the interests of the workmen them- | 


selves. Piecework, if it could be put on an equitable basis, and so 
formulated as to meet all cases, seemed to him to promise a good 
measure of success, and in such work as lent itself to a fixed basis 


of prices had proved fairly successful ; but there was a fly in the | 


amber in this case. 


A rate was fixed for the production of a cer- | 


tain piece of work ; the workman laid himself out to do his best, | 


and in the course of time became very expert, and earned a 
considerable sum wéekly. Someone suddenly discovered _ this, 
and on the ground that he was earning too much, the price 
was cut down, the effect of which was to prevent the man using 
his best endeavours in the future. 


This was a want of elasticity to meet the varying 


the system. 
It appeared to him that in 


prices of the article manufactured. 


the case of such manufactures as admitted of being worked on the | 


| trades was also being assailed. 


There was another aspect of | 


piecework, which, so far as he could judge, must militate against | 
| selves, and unless we took steps to place ourselves in a better 


piecework principle, the price paid for production should be | 


| governed directly by the price obtainable in the open market for | 
Some system more comprehensive than | 
have to be adopted, | 


the sale of the article. 
piecework would, however, sooner or later, 
and a system of industrial partnership seemed to be a solution of 
the problem. In this partnership capital should have some fixed 


| minimum rate of interest, and the workman a fixed minimum rate 


| undertake the required delivery. 


This idea might be deemed Utopian, and it might be said it had 
been tried and failed ; but he believed the tendency of the times 
in several directions was to bring it within the range of practical 
polities, and, at any rate, the rudiments of such a scheme were ‘nN 
successful operation in the manufactured iron and steel trades in 
some districts. Mr. Hodgson then proceeded to deal with the in- 
crease of foreign competition in various branches of engineering. 
In the locomotive building trade, he remarked, they were all aware 
that a number of important orders had been recently placed in 
America, owing, it was said, to the inability of English firms to 
With regard to stationary 
engines, they all remembered what took place recently at Glasgow, 
where, out of a requirement for four large engines for tramway 
traction, two were ordered in America. Russia, which used to be 
our best customer for steam engines, now sent the largest propor- 
tion of its orders for stationary engines to one firm in Switzerland. 
Our supremacy in the shipbuilding and marine engine building 
In conclusion, Mr. Hodgson re- 
marked that when the present abnormal demand was over, and 
the world settled down to a scramble for work, then would come 
the testing time ; the competition would not be confined to our- 


position to meet the outsider, he was afraid we should in the end 
come off very badly. 


Tur traction engines with Sir Redvers Buller’s fore* 
in Natal are said to be doing excellent work, hauling the heavy 
wagons out of holes and swamps with the utmost ease. 
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RAILWAY MATTERS. 
Aut the London and North-Western Railway lines lead- 


+ out of Crewe to the North are being widened, and three new 
iges will have to be erected, 

4 pepuTATION from the Leeds Corporation inspected 
Sheffield Electric Tramway system this week, travelling over 


- completed section, inspecting the power house, and visiting the 
ne 


car shed, &e. 

Tux Secretary of State for the Colonies has appointed 
uy. Bedford-Glasier_ general manager of the Sierra Leone 
re wwernment Railway. This railway is the cnly British railway 
that is open for traffic in West Africa. 


‘ be Coast Railway Company’s terminus at Victoria has been 
Hommenced by the closing of the Grosvener Hotel, which the com- 


chased for £240,000, 


pany pure 


g first work of extending the London, Brighton, and | United Kingdom during last year are the following :—Oceanie, 
J 17,274 tons gross ; Ivernia, 14,900; Minneapolis, 13,750: Saxon, 
12,970 ; Saxonia, 12,750; Persic, 11,973. 


| From the returns compiled by Lloyd’s Register of Ship- | 


NOTES AND MEMORANDA. 


THERE were 954 ships, of 267,642 gross tons, built in the | 
United States last year, Of th’s number 421 were steamships of 


160,132 tons gross, 


STEEL, as a shipbuilding material, was used in the 
United Kingdom during the past year to the extent of 98°8 per 
cent. The amount of iron used was only 1°1 per cent. 

THE Admiralty have appointed a civilian expert at | 
Plymouth to give a number of naval medical officers in the Royal 


| Naval Hospital a course of instruction in the use of the Réntgen 


rays in surgical cases, 
THE largest steamers which were launched in the 


{ux northern express from St. Petersburg to Ostend | ping, it appears that, excluding warships, there were 538 vessels, of | 


in connection with t 
Thursday morning, 
station at Brussels, 
and three passengers slightly bruised, 


Tur declared value of locomotives exported from this | ant © 
/ in 1898 the value was £1.483,600, | last year —estimating the output of December—was 264,600 tons. | 


| This amount includes the copper in sulphate, and shows an increase | 
| PI 
poe the production of 1898 by about 10°5 per cent. 


eountry last year was £1,468,467 ; 
n' 1894 £750,039. So that in the last five years the value has 
ibled, and no doubt would have been higher had not the 
lready very busy on home orders, 


and i 
about dou 
huilders been a 

‘Tue railway accidents in the United States in Novem- 
her numbered 266, of which 122 were collisions, and 137 derail- 
ments. 
classifica hi 1 ; 
defective equipment, 53 to negligence in operating, 10 to unfore- 
oy obstructions, and 140 were ‘ unexplained. 


Tue death is announced of Dr. Edward H. Williams, 
of the Baldwin Locomotive Works, — He was formerly manager of 
the Pennsylvania Railroad, an appointment which he gave up in 
1870 to heeome a partner in the above works. Dr, Williams was 


se 


75 years 
works in the United States. 

Yue light railway movement at Aberdare was sum- 
marily ended last week. At the inquiry an objection was lodged 
whieh was decided to be fatal, namely, that the application of the 
promoters dealt with an area entirely within the district of one 
«nitary authority. The application was opposed by the district 
council. the Taff Vale Rulway. and others. 


Tur Great Northern Railroad of the United States is 
introducing a system of profit sharing with their employés next 
month. ent has 
mend to the stockholders a plan for a distribution of a large block 
of the company’s shares among the men who have been in the ser- 
vice of the company for a certain number of years. 


Ar Pontypridd last week the proposed light railway 
for the Rhondda was the subject of public inquiry. The oppo- 
sition was strong, and amongst others the Taff Vale Railway urged 
the great expenditure that had been incurred to meet public needs. 
Over a million and a-half passengers were carried at Pontypridd 


annually, and over a million at Porth, Examination postponed 


sine dee, 


OPERATIONS in connection with the extension of the 
Glasgow and South-Western Railway from North Johnstone to 
Dalry will shortly be commenced. ‘The new railway will relieve 
the great pressure of passenger and goods traffic on the main line. 


At present the stations are situated at some distance from the | 


centres ¢f population ; but on the formation of the new line they 
will le provided with more convenient travelling faciiities. 


Av Laxey, in the Isle of Man, a place famous hitherto 
for its ancient water-wheel, there has just been completed a 
hydraulic plant for working the electric railway between Douglas 
and Ramsey during the winter months. |The principal advantage 
in connection with the use of hydraulic power at Laxey is that it 
enables the entire steam plant to be shut down for about seven 
months in the year, during which time the pressure of traffic is at 
a minimum. 


As an apt illustration of the soundness of the views we | 


expressed last week concerning the value of fire-box surface, we 
may cite a recent performance of Mr. D. Drummond's engine 
No. 719, fitted with water-tubes in the fire-box. The engine 
recently took the South African express weighing 390 tons without 
passengers or luggage from Waterloo to Southampton in five 
minutes less than the booked time. The engine never lacked 
steam of full pressure the whole way. 


As evidence of the tendency towards heavier loco- 
motives and longer trains used on American railways during recent 
years, some interesting figures have been published regarding the 
weights of engines Samed ok by the Brooks Locomotive Works in 
the years 1891 and 1899, The average weight of the engines built 
in the former year was 82} tons, and in the latter 12] tons. The 
figures are based on an output of 226 and 300 locomotives respec- 
tively. The weights given are those of engine and tender in work- 
ing order, 


A FEW months ago we published a letter which gave 
details concerning the routes likely to be taken by the projected 
line of railway that will bring the railway system of European 
Russia into direct communication with Russian Central Asia. — It 
ix now announced that the sum of 100 million roubles will be 
required for the construction of the line in question, The 
Imperial Council discussed recently the Budget of Extraordinary 
Expenses, and a vote of ten million roubles was then granted to 
the Ministry of Ways and Communications for use during this year. 
bi length of the projected railway will be 2000 versts, or about 
335 miles, 


Tue Light Railway Commissioners held an inquiry last 
week at Cheltenham into the application of a contractor, supported 
by the Town Council, to construct a line two and three-quarter 
miles long through the streets of the borough. The scheme is to 
connect the local railway stations with the summit of the Cotswold 
Hills, a distance of six miles, thereby opening up the rural dis- 
tricts at present untouched by any line. The scheme in its complete 
form was before the Commissioners a year ago; but successful 
objection was raised to its passage through a particular street. An 
alternative route was now proposed, and no serious objection was 
taken. The line will be worked on the electric overhea’ trolley 
system, 


Tuk Midland Railway Company is seeking powers to 
raise £2,400,000 additional share and loan capital, of which 
£600,000 may be raised by the issue of debenture stock, and 
£1,800,000 by the issue of new preferred converted ordinary 
stock, and new deferred converted ordinary stock, cr of Midland 
Railway 24 per cent. perpetual preference stock. Amongst the 
general purposes of the company for which the new cypital ‘s 
smught is included the widening in Derbyshire, for a distance cf 
three miles and three fnrlongs, from Chinley to New Mills. This 
widening of the Dore and Chinley line natnrally follows the com- 
pany’s widening of its main line between Sheffield and Dore, for 
the completion of which they are seeking further time, viz., to 
extend for three years from Tan, 1900, 


of age, and was widely known by his many philanthropic | 


It is stated that the management has decided to recom- | 


he boat service to London ran off the rails on | 1,306,751 tons gross, under construction in the United Kingdom at 
the 11th inst., as it was entering the railway , the close of the quarter ended 31st December last. 

The locomotive and tender were overturned | shows a reduction of 95,000 tons, compared with the same date | 
| in 1898, 
| 


This total 


THE amount of copper produced in the United States | 


This pro- | 
duction is about 65 per cent. of the total output of copper in the 
world, 


Derine 1899, exclusive of warships, 726 vessels of | 


| 
Fifty-six persons were killed, and 204injured. A general | 1,416,791 tons gross, viz., 714 steamers of 1,414,774 tons and 12 
tion shows that 11 were due to defects of road, 52 to | 


sailing vessels of 2017 tons, were launched in the United Kingdom. | 
| The warships launched at both Government and private yards 
amount to 35 of 168,590 tons displacement. The total output of | 
the United Kingdom for the year were, therefore, 761 vessels of 
1,585,381 tons. 


AccorpiINnG to the annual statement regarding the ship- | 
| building trades published by Lloyd’s Register the tonnage of 
vessels exclusive of warships -launched in the United Kingdom 
during 1899 was greater by 419,000 tons in that year than in 1898, 
| and exceeded by 464,000 tons the output of 1897. As regards war | 
vessels the figures for 1899, which exceed those for 1897 by 73.000 
' tons, are less than those for 1898 by 23,000 tons. | 


AccorpinGé to the report on the condition of the 
metropolitan water supply during the month of September last by 
' the water examiner appointed under the Metropolis Water Act. 
1871, the average daily supply from the Thames was 143,035,685 
gallons ; from the Lea, 20,190,011 gallons ; from springs and wells, 
60,150,551 gallons ; from ponds at Hampstead and Highgate, 1912 | 
gallons. ‘The daily total was 223,378,159 gallons for a population | 
estimated at 5,989,035, representing a daily consumption per head | 
| of 37°30 gallons. 
DurtneG last year the three leading German shipbuild- | 
ing firms have been very busy on vessels for foreign Powers. | 
According to the Berlin correspondent of the T/mwes, these firms | 
have been engaged in building three armoured and four torpedo 
cruisers as well as four torpedo boat destroyers for the Russian 
Government. Fight small torpedo boats have been supplied to 
Japan, and the Vulcan yard last year built the Yakumo, a cruiser 
of 9850 tons displacement, for that Power. The Schichau yard is 
building torpedo cruisers for Italy, The Tamoyo, a torpedo cruiser 
of 1080 tons displacement, has been built for the Brazilian Govern- 
ment in the Germania yard at Kiel. 


A sWING bridge operated by electricity has been erected 
| across the River Charles in the United States, and connects Boston | 
and Charlestown. The bridge, with approaches, is 1920ft. long, | 
and the width 100ft. The revolving central section is 240ft. long, | 
| and weighs 1200 tons, When turning it is supported on 70 steel 
| wheels, 26in. in diameter, which run on a track 54ft. diameter. 
| The plant for operating this portion of the bridge is contained in 
a chamber below, and the motive mechanism consists of two 
| 28 horse-power motors placed outside the power-house, one on 
each side and above the cireular track. They are connected to 
this by means of bevel gearing and vertical shafts, soas to equalise 
the moving power. 


At arecent meeting of the Committee on Black Smoke, 
| in Glasgow, the sanitary inspector ‘submitted diagrams showing | 
the results of the mechanical improv ts for the prevention of | 
| black smoke, adopted by certain firms. During the month of 

November, 74 inspections were made of boilers and furnaces, and 
| 135 observations were taken of chimneys ; 18 warning notices were 
| issued to defaulters, giving them one month wherein to effect the 
| necessary improvements. During the month 77 prosecutions were 
| taken against offenders, and seven convictions obtained. Since 
the work was taken over by the sanitary department, 17 firms 
have made alterations and improvements in their plant, five are 
burning better fuel than formerly, and six have discharged incom- 
petent firemen. 


A GOVERNMENT return, showing the number of fatal 
accidents and deaths in and about the mines and quarries of the 
United Kingdom last year, has just been issued. There were 863 
separate fatal accidents, involving 910 deaths, in mines of coal, 
fire-clay, stratified ironstone, and shale, as compared with 828 acci- 
dents and 908 deaths in the previous year. Of these, 424 accidents 
and 433 deaths were due to explosions of firedamp or coal dust, 
the remainder of the total being caused by accidents in shafts, on 
the surface, and in connection with the underground machinery 
and workings. In other mines not included in the preceding there 
were 47 separate fatal accidents involving 56 deaths, against 31 
accidents and 333 deaths in 1898. ‘The deaths caused by accidents 
in quarries numbered 117, a decrease of 17 compared with the 
total of the previous year. 


Tue United States Lighthouse Board is experiment- 
ing with a megaphone and a siren whistle at the Falkner’s Island 
lighthouse station. The megaphone, according to the Engineering 
Vers, is 17ft. long and 7ft. in diameter at the mouth, and stands upon 
a circular platform 28ft. in diameter, upon which it revolves. When 
the tube is due north of any vessel the ship will hearthe north signal 
~-a short, a long, and a short blast. If it is due west of a ship the 
vessel will hear three short blasts, and so on, with a different com- 
bination of long and short blasts for each of the eight points of the 
compass, The signals are fifteen seconds apart, and the apparatus 
makes a complete revolution in two minutes. All the sounds indi- 
cating the various directions are regularly classified, the western 
being longer than the eastern signals, and those indicating south 
being shorter than those for signalling north. 


Tur eminent surgeon Sir William MacCormac, has 
written to the Lancet from the seat of war in South Africa giving 
his experiences of wounds made by the Mauser bullet. It appears 
that this missile bores a small, clean hole right through the part, 
and the aperture of exit can hardly, if at all, be distinguished 
from that of entrance. The wounds are on the whole aseptic, and 
heal rapidly under a simple antiseptic dressing. Sir William gives 
numerous instances of the comparatively simple nature of the wounds 
which have come under his notice. In one case where the bullet 
must have pierced the stomach no symptoms of such injury were 
noticeable, the patient taking food as usual. Even when perforat- 
ing the lungs only a small amount of haemorrhage appears to be 

roduced, and again when a comminuted fracture of a bone of a 
imb has been produced complete consolidation of the broken bone 


may result, though the fracture was necessarily compound, 


MISCELLANEA. 
Tue Chicago Main Drainage Canal was opened on 
January 2nd, by turning into it the waters of the Chicago River. 


THE new United States battleships Kearsarge and 
Kentucky are to be placed in commission at an early date. 


Tue Admiralty have ordered a third-class ciuiser to be 


, laid down in Devonport dockyard forthwith. She will be 310ft. 


long, have a speed of twenty knots, and be armed with sixteen 
quick-firing and two Maxim guns. 

Ir is stated that the Niagara Falls Power Company 
has petitioned the Treasury Department of the United States to 
levy a tariff on current generated in Canada and transmitted across 
the border into the States. This course is being taken in order 


| that the Ontario Power Company shall not compete in the United 


States with the petitioning concern, 


THE report of the Registrar-General on the public 
health states that the deaths registered last week in thirty-three 
great towns of England and Wales corresponded to an annual rate 
of 29°1 per 1000 of their aggregate population, which is estimated 
at 11,610,296 persons in the middle of this year. Croydon had the 


| highest death-rate, namely, 37°4 per 1000, and Cardiff the lowest, 


namely, 16°1 per 1000, 


THERE is an outery in Paris against the behaviour of 
the drivers of motor carriages, who appear from all accounts to 
have a supreme disregard for all rules of the road. Some time 
ago officials were appointed to ‘keep an ey::” on automobilists, 
but they do not seem to have met with much success, probably 
because they have to depend upon their limbs to catch the offenders. 
It seems likely that more rigorous steps will shortly he taken to 
limit the legal speed of these vehicles. 


AN evening paper calls attention to the dangerous prac- 
tice which is common in this country of leaving horses unattended 
on the public highways. Always a risky proceeding, both for the 
horse and the public, it is now more than ever to be deprecated, 
on account of the presence on the roads of what our contemporary 
calls the *‘panting motor car.” If horses are to be left unattende" 
some means should he adopted to prevent them breaking away 
when startled, 


Ir is satisfactory to note from the information col- 
lected from the tables of trade disputes in 1899 published in the 
Lathony Gazette that last year was freer from important disputes 
than any year in recent times. The numberof workpeople affected 
by disputes in 1889 was about 2°] per cent. of the total number 


| employed. ‘The percentage was 5°5 in mining and quarrying, 
| in textile trade, 3°6 in building, 1°9 in metal, engineering, and 
| shipbuilding, and less than 0°5 in other trades. 


Last Tuesday the Belfast Harbour Commissioners 
granted the firm of Harland and Wolff a thirty-one years’ lease of 
their present holding and of all additional ground required for pur- 
poses of extension. As a result the removal of part of this firm’s 
works, of which rumours have for some time been current, will not 
now be necessary. The Commissioners have, it is said, also decided 
to build new graving docks suitable for warships, on conditions 
mutually agreed upon by the above firm and themselves, 


Tue President of the Board of Trade on Wednesday 
received a deputation of residents in Marylebone on the subject 
of the defective supply of electric lighting i, that parish by the 
Metropolitan Electric Supply Company. Mr. Ritchie said the 
grievance of the consumers had been thoroughly made out. The 
company was liable for breach of contract with their customers, 
but the only legal remedy was that of summoning the company 
before a magistrate, and getting them mulcted in penalties. He 
hoped the deputation would do some good by having ventilated 
the subject. 


Amonest the killed of the garrison at Ladysmith is 
Lieutenant John Pakeman, a native of Derby, and grandson of the 
late Mr. Pakeman, who was head of an important department of 
the Midland Railway. His father was also connected with the 
Midland line. John Pakeman was educated at Christ’s Hospital, 
and on leaving school entered one of the Midland Railway depart- 
ments. But he soon threw up his appointment, and enlisted in 
the Royal Dragoons. He left this regiment to join the Imperial 
— Horse, with which body he was serving when he met his 

eath. 


THE Times, which is usually so well informed in 
technical matters, contained on Tuesday last a paragraph headed 
** New Bridge for the Tugela,” which is not quite accurate in all 
its details. We read that the bridge ‘‘ was to be of Siemens- 
Martin steel, 105ft. long, 16ft. 6in. wide, and weighing 750 tons.” 
As will be seen from our description on page 71, this is only one of 
seven spans, each of them 105ft. long, five being for the Tugela 
Bridge and two for the bridge at Frere. Moreover, the span 
weighed 105 tons, and not 750 tons, which is rather greater than 
the weight of the whole seven spans. 


From a report recently made by Preece and Cardew on 
the cost of lighting railway carriages by electricity, it appears that 
the total annual cost per coach would be £13 16s. 6d., based on the 
cost of fitting and running 400 coaches with an average of twelve 
lamps of 8-candle power per coach. The total capital outlay for 
lighting this number of coaches is estimated at £52,000. These 
figures somewhat exceed those contained in a report on the subject 
by Mr. W. Worby Beaumont some months ago, and show that the 
capital outlay would be about 50 per cent. higher than for com- 
pressed oil gas for equally effective lighting, while the gas would 
cost about 25 per cent. less for supply and maintenance. 


Ow1nG to the growth of the incandescent system of 
gas lighting in Germany, proposals have been made to reduce 
greatly the candle power of the gas provided, with a view to 
cheapening its production. At Magdeburg, says the American 
Manufacturer, the question has been seriously debated as to whether 
it would not be well to reduce the candle power from fourteen, its 
present value, to ten, and finally to eight. Experiments show that 
when used with an incandescent mantle, the poor gas has in certain 
cases giveneven more light than the rich. Thus, inone series of tests, 
a burner of this type was supplied with gas ranging in candle 
power from fifteen to two, and the latter actually gave the best 
light. Probably it contained a considerable amount of hydrogen. 
With the recent improvements in water-gas manufacture, a gas 
rich in this constituent can now be very cheaply produced. 


At the Westminster Palace Hotel on Tuesday, a con- 
ference was held of coalowners and representatives of the Miners’ 
Federation with reference to an agreement entered into provision- 
ally on December 7th last at a meeting of the Conciliation Board, 
which recommended a continuance of the Board from January 1st 
—the date of the expiration of the previous agreement—-for a 
further three years, the maximum rate of wages to be raised to 
60 per cent. above the 1888 standard ; should this be accepted, an 
additional 5 per cent. to be granted from the first making-up day 
to be paid on the next making-up day. This proposal, which 
brings up wages 45 per cent. above the 1888 standard, was accepted 
by all except the Lancashire miners. Hence the present confer- 
ence. Asa result of the conference, it was agreed that the owners 
throughout the Federation area be recommended to advance the 
rate of wages 5 per cent. on the 1888 standard to surface labour 
engaged on the pits, banks, and screens manipulating the coal. 
The new standard is to take effect from the first making up in 
January. 
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D. D. (Leicester).—The apparatus was described in our issue of the 10th 
February, 1899. The maker is H. W. Neild, of Victor Works, 89, 
Blackheath-road, London, 8.E. 

Excatisur.—When you are ready we shall be happy to make the facts 
known. You are for the moment only one of a great many who have 
more or less recently invented rifle shields. 

A CoRRESPONDENT.—It would be impossible to give all the rules concern- 
ing ships’ boats here. You can obtain a copy of the rules, “ Merchant 
Shipping (Life-saving Appliances),” fromthe Marine Department of the 
Board of Trade. The air chambers in a lifeboat must contain one cubic 
foot of air for every ten cubie feet of boat capacity, and one person 
shall be allowed for every ten feet of capacity. 

H. M.—-Land and buildings with fixtures attached, and which cannot be 
separated from the security, are proper subjects for a mortgage. Loose 
chattels, such as those you mention, which a mortgage would have 
power to sever and sell separately, ought to be included in a bill of sale. 
Occasionally difficulty arises in determining what may be included in 
the mortgage and what must go into a registered bill of sale. You 
would do wisely to consult your solicitor. 
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FRENCH SHIPBUILDING. 


Once again the French naval programme has shifted, 
and now—provided always that a fresh programme is not 
evolved between the time that these lines are written and 
their appearance in print—the pretty theories of a guerre 
de course are at a discount. The battle squadron is, for 
the instant, the order of the day, and ten battleships, 
together with ten large armoured cruisers, are spoken of ; 
while the building of two out of those nine submarines 
that figure in the last parliamentary return is postponed 
to the Ewigkeit, and generally the *‘ new school” has 
been repulsed. As for the submarines, the countermand- 
ing of the two latest is, perhaps, hardly a question of 
schools, since their particular type-ship, the Narval, does 
not appear to come up to requirements. She is said, in 
fine, to exhibit a tendency to float bottom upwards—a 
state of things that ‘is expected to interfere with the 


| comfort of her crew, and to hamper her. docility,”’ all of 


which we are quite prepared to believe, given the truth 
Experiments with such com- 
paratively unknown factors as submarine boats are, how- 
ever, one thing; the proposed construction of fighting 
ships upon accepted models, another. It is this last that 
we propose to examine. 

Virst, as to cause. Hitherto the French programme 
has been governed by that of Great Britain, and the oppo- 


‘nents of big ships have always pointed qut that if France 


lays down a battleship extra, this country replies with a 
couple. Therefore, they have argued, it is useless to build 
battleships with which to fight perfidious Albion. ‘ Fast 


| cruisers” has been the watehwords of this party, and for 


a year or two its influence has been visible in French 
shipbuilding. Craft like the Guichen, Chateaurenault, 
and others, very swift and very lightly armed, have been 
built specially for that form of piracy known as the guerre 
de course. After embarking upon this programme, some 
one in authority seems to have started thinking ; and the 
wisdom of building ‘‘a multitude of swift cruisers ’— 
about three is the present total of the multitude—got 
called into question. Swift the Guichen undoubtedly is, 
but everything is sacrificed to speed and coal, so that one 
of our second-class cruisers could, in vulgar parlance, 
knock her into a cocked hat inside a few minutes. The 


} | yesult of these deliberations was that the Guichen idea 


was abandoned, an armed liner being every whit as suit- 


. 
| able for piratical purposes. Thereupon armoured cruisers 
| were laid down; vessels able to tackle our protected 


cruisers without much risk, but—except on paper—slower 
than the Guichen type. To these we have replied with 


the Cressy class and others, and on this particular line 
things seem to have crystallised—the Guichen folly is not 
likely to be repeated. 


Indeed, the French are new con- 


tinually asking themselves why, having evolved such a 
really splendid type as the Dupuy de Lome, they ever 
started building anything else. Expense, and the desire 
of each Minister of Marine to be original, seem to be the 
two chief reasons why. However, at present the ship- 
building barometer is at “set fair’ inthe Dupuy de Lome 
direction. A third reason may be casually alluded to. 
Great Britain never built any “ reply’ to the Dupuy de 
Léme. In the innocence of their hearts the Trench 
administration of the period assumed that we recognised 
some cardinal defect in that ship, and here was an addi- 
tional argument in favour of something more cheap and 
showy. Actually our neglect of the Dupuy de Léme idea 
should rather be attributed to oversight on the part of 
past British Admiralties, and the fact that our people, 
too, were at that time very eager to find something cheap 
and showy. The Dupuy de Léme is not a new ship, her 
armour is by no means of the latest patent; yet, seeing 
the angle at which it is inclined, we much doubt whether 
anything under a big gun could get through it. And we 
incline to fancy that the Dupuy de Lome could stand up 
to our Cressy better than the far more modern Dupetet- 
Thouars. 

So much for France’s cruiser programme; we now 
come to the battleships. These, we think, owe the idea 
of their inception to Germany—it has dawned upon the 
French that England is not the only country with a 
navy, and that while the problem of the best kind of 
fleet to render safe a policy of pin-pricks has been under 
discussion, the German navy has been creeping up. 
Already, in case of a Franco-German war, Germany 
could defeat the French Northern Squadron and blockade 
the Channel coasts till reinforeements arrived from the 
Mediterranean. If Germany’s programme be left un- 
answered, then that Power will be well ahead of France 
on the sea. At present, taking vessels of the first and 
second battle rank, Germany has five completed—the 
four Brandenbergs and the Kaiser Friedrich der Dritte. 
Against these France has the Brennus, Bouvet, Jauré- 
guiberry, Charles Martel, Massena, Carnot, Charlemagne, 
and Gaulois—eight ships, five of which belong to the 
Mediterranean. True, France has the four Jémappes 
type, and the Courbet and Dévastation re-armed—or 
about to be—as well as some other vessels, such as the 
Magenta, Formidable, and Baudin, of doubtful fighting 
value, and which Germany has ships to meet. Half of 
these, again, are at Toulon, and altogether Germany 
would be in a fairly good position to make things un- 
pleasant. 

Of the ships being completed, Germany has one, the 
Kaiser Wilhelm der Zweite, while France has the St. 
Louis, Suffren, and Henri Quatre—this last quite a 
second-class ship. This more than preserves the balance, 
perhaps, but it does little else. In the matter of battle- 
ships building France has one other, the Iena, in hand. 
Germany has about half a dozen. This spells a probable 
clear superiority for Germany in the near future, unless 
Russia helped France, and Russia has not much with 
which to help despite the parliamentary return. If, 
therefore, France is not prepared to concede naval 
superiority to Germany she must begin to build battle- 
ships at once, for—neglecting the new programme— 
Germany, as she is, stands to get ahead of her old rival, 
and to be able comfortably to beat her in detail. And 
since it is hardly conceivable that France will permit 
this, we may look during the next few months to hear a 
good deal more about the “glorious mastodons,” and a 
good deal less about the “brave sous marins.” While 
these last have been winning imaginary future victories 
over perfidious Albion, Germany has plodded along and 
mended her weak spot in the war of 1870-71. The 
guerre de course ideal, like several other of her ideals, 
seems likely to cost France pretty dear. Luckily for 
her, she seems to have awakened just in time; and if the 
new programme is carried out she will still remain an 
important naval Power. 


AN AMERICAN LABOUR STRUGGLE. 

AN account of one of the most remarkable struggles 
between capital and labour which has ever come to our 
ears forms the subject of an article in the current number 
of the Engineering Magazine. It is written by one of 
the persons directly interested, Mr. H. M. Norris, of the 
Bickford Drill and Tool Company, at whose works in Cin- 
cinnati the trouble arose. We must be content merely to 
outline the full history which “fr. Norris has written. 
The dispute was brought about by the introduction of the 
premium system of paying for labour, and as the plan is 
not very well known in this country a few introductory 
words about it may not be out of place. The premium 
system was invented some fifteen years ago by a Mr. 
Halsey, and has been successfully used by a number of 
American firms. Its object is to increase the output of 
machines by encouraging the individual workman. An 
estimate is made from existing data of the average time 
occupied in the machining of any particular piece of work. 
This average is called the time limit. And as long as the 
workman does not exceed this figure he gets paid at the 
current fixed rate of wages. But if, on the other hand. 
he accomplishes the work in less time, he is paid a per- 
centage on each hour or part of an hour that he is. under 
the limit. There is, it will be seen, absolutely nothing 


which can be construed as disadvantageous to the work- 


man. With average industry he gets the full wages at 
which he is engaged, and by taking more pains or develop- 
ing greater skill he is able to gain a premium. 

In the majority of the establishments where the 
system has been tried the workmen have been open-eyed 
to their own interest, and have gladly embraced the 
chance of earning larger wages. But at the Bickford 
Drill and Tool Company's works they were blind to the 
advantages, and, as the tale unfolds, the company was 
obliged to withdraw the scheme. The story is worth 
following with some little care. Feeling that the men 
would find some difficulty in distinguishing between the 
premium plan and piecework, Mr. Norris introduced the 
system with the greatest eare and tact. He began on one 
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of the oldest hands and explained the principle of the 
arrangement to him, and by degrees spoke to others 
about it till most of the leading hands were working 
under it. He then thought the time was ripe to intro- 
duce it generally, and had the necessary time cards 
printed. On the back of these a brief outline of the 
system and the conditions were printed. One or two 
quotations may be made with advantage. ‘A time 
limit once fixed will not be changed, except through the 
introduction of new methods of doing the work, so there 
need be no fear of earning too much money. Those who 
earn the most will be worth the most.” ‘ Premiums 
will not be paid on any work that is not completed to the 
entire satisfaction of the foreman. Every workman must 
satisfy himself before commencing a piece of work that it 
will finish to the required size. All premiums will be paid 
on the first regular pay day following the completion of 
the work upon which they were earned.” The conditions, 
it will be seen, were put plainly and honestly before the 
men, and there was no suggestion by the men—so fgr as 
the story goes—of any unfairness on the part of the em- 
ployers. For a short time the plan seemed to be working 
well, but one day a man came with aclaim that a mistake 
had been made in the time limit on some wall radial arms. 
He had, he admitted, gained a premium of 1°40 dols., but 
thought he should have received more; his contention 
being that a man who saved an hour should be paid for 
te entire hour—* piecework was better than the premium 
plan, but he did not want either of them, and would 
sooner go on as he had been doing before the innovation.” 
It was pointed out to him that he need not take the extra 
money, there was nothing compulsory in it, but he 
remained unsatisfied, and the trouble began. Time, 
instead of decreasing, began to go up, and at last, inorder 
to make an example, the worst offender was dismissed, 
several others left in sympathy. The firm made an 
endeavour to restore peace, but as the men insisted on 
the reinstatement of the discharged workman and the 
firm refused to allow him to return, the matter ulti- 
mately came into the hands of the International Associa- 
tion of Machinists of Cincinnati, and after this associa- 
tion—a similar institution, apparently, to any one of our 
uniions—had vainly endeavoured so secure the man's 
return, the strike collapsed and the others went back to 
work. On the next pay day Mr. Norris went to several 
of the men and said, ** There is a premium due from last 
week ; would you like it enclosed in your envelope ?” and 
in each case the answer was * No.’ Loth to give up the 
plan, an attempt was made toconvince Mr. Seigreat—the 
agent of the Association. of Machinists—that it did not 
infringe on any of the rules of the union. He confused 
it with piecework, and refused to be convinced. As 
some of his remarks give the key to the men’s attitude it 
will be as well to quote them. * He persisted in con- 
founding the premium plan with that of piecework and 
other systems, classing together and pronouncing as bad 
all methods tending towards increasing a workman’s 
output. He declared them to be simply a scheme of the 
employer to augment his bank account at the ultimate 
expense of the working man. He said he believed all 
such systems worked injury to ooth the employé and 
the employer—to the former by engendering a feeling of 
rivalry and discord among the men, and to the latter, by 
compelling him to accept inferior work.” The difference 
between the premium plan and piece-work was explained 
by Mr. Norris. It was shown that under the latter “+ the 
wage cost per piece of merchandise remains the same, no 
matter how great the increase in output of the workman; 
hence, if the piece prices are fixed too high, the manu- 
facturer must either cut them or continue to pay extra- 
vagantly for his work;"’ but * under the premium plan 
half the saving in wages goes to the workman and half to 
the employers, rendering a cut unnecessary, even though 
the time limit should prove considerably higher than 
necessary.” Later, the grand master of the International 
Association of Machinists confirmed Mr. Seigreat’s view. 
In his opinion labour could derive no benefit from the 
scheme. He took the position that if work was done 
in less time, the output would be greater than the firm 
could dispose of, and the number of hands would be 
reduced till the output was reduced to the original 
amount. 

Although Mr. Norris’s story is not yet complete, we 
have enough before us to show plainly the attitude of the 
American workmen to progress. It is an attitude which 
we imagine will astonish not a few people in this country. 
Rightly or wrongly, many of us have been under the 
impression that the Yankee artisan was particularly wide 
awake to his own interests. We have always supposed 
that what unions there were rather encouraged individual 
enterprise than choked it, and that in all works a healthy 
rivalry existed. We have even been told by American 
writers that the success of American methods is due to 
the encouragement which is held out to and accepted by 
American workmen. We have been informed that this 
is particularly the case with machine tools. That the 
development of this particular branch of engineering 
across the water was directly attributable to the interest 
which the mechanics took in discovering means of 
reducing time, and comparisons unfavourable to the 
English workmen have been drawn with no little 
frequency. 

Presumably the men of Cincinnati are not as those of 
other cities. They are under the thumb of a union which 
is at least as stern and impartial in crushing the indi- 
vidual as any of our similar British institutions, and 
seem quite as anxious to prevent the natural develop- 
ment of industries as any European people for the last 
two centuries. The men’s position has been clearly 
defined by both their representatives, and it must be 
said in fairness to them that they have adhered manfully 
to their opinion in face of evident disadvantages. They 
have laid down a principle which may be read in a very 
few words. Increased output means decreased occupa- 
tion. The more work that one man can do the less the 


number of men required. It would serve no useful pur- 
pose to point out again the shortsightedness of this policy. 


It has been drummed again and again into the ears of the 
workman, but he is none the wiser. History does not 
appeal to him in the way that a deduction from 


apparently plain and straightforward facts does. 
foot-note to Mr. Norris’s article contains the 
observation that ‘ theory takes account of all 


discovered and caleu- 
conditions there 


the conditions that can be 
lated; practice deals with all the 
are.” Can we do better than recommend workmen 
the world over to digest that observation well? Theory 
thus defined is the rock they split on. Considering only 
such facts as they with biassed eyes can see, and ealeu- 
lating only from the data immediately under their hands, 
they have formulated a principle which leaves out of 
account a most important factor. Would they but take 
the trouble to study past records, they would find it 
difficult to tind a single case in which the means of 
increasing production have led to a permanent reduction 
of the number of persons employed. As we all know, in 
the majority of cases inereased output, by whatever 
means brought about, has been followed by an increased 
demand, and consequent increase in the size of 
factories. 


THE FEDERATED MINERS IN SOUTH WALES. 


THE meetings of the Miners’ Iederation at Cardiff 
concluded on Friday last week, too late for more than a 
summary reference in these columns; and the secrecy in 
which the proceedings were, for the most part, conducted, 
made anything like an intelligible account of the delibera- 
tions impossible at the time. Friday was an open day, 
and so was the forenoon portion of Wednesday; but the 
remainder of the four days’ session was practically held 
in closed caucus fashion, which the best friends of the 
colliery population regard as a tactical mistake. It was 
not only a tactical mistake: it was an error in policy 
attended by sundry unfortunate and mischievous conse- 
quences. There was a Presidential address after all, but 
it was thrown over to the second day, and instead of being 
an “opening ” statement, it fell into the category of the 
thin slice of beef within an old Vauxhall sandwich. It 
was placed before the public as the unconsidered trifle 
which they were to be permitted to digest or discard as 
they chose. That is the worst of these semi - public 
gatherings. One expects a free and frank exposition of the 
grievances, of the position, and of the remedies suggested by 
the representatives of nearly half a million of the active 
mining community. We are only allowed to know half 
that goes on; and conjecture, however shrewd, as regards 
the other half is as apt as otherwise to distort the nature 
of the proposals the speakers are dealing with in camera. 
It is clear enough that we were right in describing the 
assemblage of the Ilederation in the South Wales 
coalfield as a distinct and defiant challenge, the very 
gauge of battle, to the advocates of the Sliding Scale 
system of wage adjustment. It stands to reason also 
that by the sheer preponderance of opinion, con- 
verted or coerced, the Sliding Scale arrangement is 
now to be regarded as in its moribund days. Some 
are for its immediate extinction; but they are miani- 
festly in the minority. The bulk of the South Wales 
miners have declared themselves in favour of denouncing 
the Five Years’ Agreement in as legal a fashion as time 
and chance allow. But there is scarcely mention of this 
contingency in Mr. Pickard’s deferred address, or in the 
‘official’ reports of the discussions, and all that is 
communicated on a vital issue is at extra - official 
luncheons, or the itinerant district gatherings which 
alone represent the ancient missionary spirit of the 
Miners’ Federation of Great Britain. Mr. Pickard’s 
postponed speech, nevertheless, commands notice, and 
the remark must be made by way of preface that in his 
observations er cathedrad he was more sensible, more 
moderate, than in the free-and-easy speeches he made on 
sundry platforms in condemnation of the South Wales 
Sliding Seale and its supporters. The Sliding Scale system 
is not a fetish. There may be idealism, but not necessarily 
perfection, in the phrase, or the mechanism it describes. 
It has, however, served the purposes of an exceptional 
district like South Wales since 1875—since 1879 on the 
present standard—and there needs to be some _ proof 
better than that presented by Mr. Pickard why a Wages 
Board would be a superior institution to create in its 
place. 

It marked a new era in South Wales, and in the 
history of the organisation, said Mr. Pickard, that the 
members of the Federation should be able to meet in 
Cardiff; to meet with the consciousness that South Wales 
was with them; and to know that Welshmen had 
proved such * good fighters ” during the long strike of 
1898. The * whole country,” he declared, sympathised 
with them when they were put in a corner, and were 
struggling to disentrammel themselves from the fetters of 
the Sliding Seale. ‘Sliding Scales, it would on all hands 
be admitted, were made to enable commercial men to run 
the show easily, so that whether prices advanced 
or fell, these men made their contracts fit in to 
secure profits all the year round. In times of 
adversity, as in times of prosperity, the lawyers 
had always work before them; they were always 
secure of their payments, and the men of the sixpenny 
dividends came in last. The coal merchants, with rare 
exceptions, were the people who could live better and 
longer under Sliding Scales than either the colliery owner 
or the workmen.” Then followed an echo of the 
insidious teachings of Mr. D. A. Thomas, M.P., and one 
or two other men among the “ Outlanders” of the Coal- 
owners’ Association. ‘In good times, as in bad times,” 
said Mr. Pickard, ‘* coal was sold at a profit. The coal- 
owners said that the middlemen swallowed the profits. 
If that was so, then they, as workmen, must do all they 
could to oust the middleman from his position. South 
Wales was now an integral part of the Miners’ Federa- 
tion. Having come to this point, it remained for them 
to determine how this new relationship was to obtain 
for them—the colliers—anything more than the bare 
necessaries of life.’ Here came the word of promise 


to the ear, and there is no need prematurely to criticise 
the value of the promissory note. ‘ As far as South 
Wales was concerned, there could be no question as to 
the benefits which the Federation could confer upon its 
mining population. Thanks to the 80 per cent. minimum 
in the Federation area, the workmen had obtained about 
£6,000,000 year by year more in wages than they could 
have obtained if that minimum had been altered as the 
percentages ran between 1871 and 1874. Taking the 
last ten years, the workmen had secured, owing to this 
minimum, about £60,000,000 extra in wages, and even 
though in ordinary circumstances the owners would haye 
declared themselves unable to pay it, now when the 
45 per cent. had been obtained, it would mean to every 
man in the Federation at least about 9s. per week, or nearly 
£9,000,000 per annum; and this without taking South 
Wales, or Durham, or Northumberland into calculation, 
Was not that result worth the effort, and more especially 
as it was procured in a quiet and ordinary way?” The 
moral of it all, according to Mr. Pickard, is that these 
results have been achieved by methods—* quiet and 
ordinary,” possibly —but quite contrary to the peaceful 
and automatic processes of the Sliding Scale based upon 
average selling prices f.o.b. But what about the Concilia- 
tion Board of Wages ? The trade reports in THE ENGINEER 
have explained the character of the work such boards 
have done in the North, even the North of Mr. Keir 
Hardie, or the more easterly North of Fife and Clack- 
mannan. What is it that Mr. Pickard has to say as to 
the applicability of the Wages Board in South Wales 
as a substitute for or an amendment of the Sliding See le? 
**Some people,” he went on to say, ‘complained 
that the Conciliation Board drove men out of the 
organisations, and that there was nothing left to fight 
If the Board of Conciliation ruled the 
standard rate of wages, the local unions at home must 
look after the fluctuating work in the pits, because it was 
the little fox which stole away the grapes. Let them be 
well warned that it was their unity which consolidated 
their power. Without aggressive Unionism, with the 
force of individualism behind it, the members could make 
no headway, either locally or in the general field of 
action.” 

It is not worth while to follow Mr. Pickard through his 
comments upon the Compensation Act, for we are all 
familiar with the deticiencies and perplexities of that un- 
fortunate measure ; or in his strictures on the apathy of 
both political parties as regards the Mines Regulation 
Amendment Bill; or in his dexterous skating over 
thin ice in urging still the idea of an eight hours day from 
bank to bank. Mr. Pickard himself was explicit enough, 
and we are free to say that he has no opinions that he 
need conceal. But hereanent subject after subject, and the 
very subjects we all feel concerned in, were relegated to 
the mystery of the closed chamber. It was only on this 
day week, at the concluding meeting, that the veil was 
withdrawn on a spectacle of a divided camp over one of the 
most stalwart proposals, one could fairly call one of the 
most truculent, proceeding from the Presidential chair, 
It related to the eight hours working day from bank to 
bank, an absolute impossibility in South Wales until the 
men make some concession in the direction of working 
three shifts in the twenty-four hours. There appears to 
have been a conflict of opinion at one of the earlier closed 
meetings over the I’ederation proposal for an amendment 
of the Compensation Act: that, namely, for a compulsory 
minimum payment for injury within three days of the 
accident, and before the facts could be inquired into, or 
the collier’s share of responsibility ascertained. The 
Welshmen objected to this as too exacting, and inci- 
dentally it was stated that the Act had so far worked 
well for the Welsh miners, most of the claims having been 
settled without passing through the Court. The more 
important schism, however, appeared on the motion that 
this Conference should continue with unabated vigour to 
agitate for a legal eight hours’ day “from bank to bank.” 
A Scotch delegate confessed that in this matter they had 
not made the progress they looked for; they were more 
hopeful seven or eight years ago; and he supposed none 
of them was sanguine enough to think that in the next 
year or two the measure would be carried into law. A 
Merthyr delegate said his branch had at last withdrawn 
their opposition to the “bank to bank” limit; but it was 
evident that he did not speak for the whole of the Welsh 
colliers. The President ultimately evaded the difficulty 
by remarking that an amendment to one clause would 
probably lead to the shelving of the whole question, and 
at his suggestion the original motion and amendment 
were withdrawn. 


THE DYNAMICABLES. 

Some eighteen years ago, when electrical engineering was 
in the earliest stages in this country, a small society was 
formed, which included in its ranks all the leading electricians 
and electrical engineers of the day. The first title of the 
society was “The Electric Arc Angels,” but this was almest 
immediately altered to “The Dynamicables.” The society 
was in no sense public. The members met and dined to- 
gether at varying intervals. There were no speeches made, 
no toasts drunk, but after dinner some member started a sub- 
ject for discussion—electrical, or mechanical, or physical— and 
information was interchanged. After a few years, the Insti- 
tution of Electrical Engineers superseded the Dynamicables, 
and the society ceased toexist. By happy thought, it occurred 
to Mr. C. W. Biggs—one of the first of the Dynamicables—to 
get up a dinner at which should be assembled all possible 
surviving members of the society. The dinner took place at 
the Whitehall Club on Wednesday night, and about five-and- 
twenty members, including not a few leading men in_ the 
profession, were present. Major Crompton was in the chair, 
supported by Mr. Alexander Siemens, Professor Perry, and 
Mr. MacFarlane Gray. Although it was against the rules to 
make speeches, the occasion was seized to bid Major Crompton 
and the band of fifty volunteer electrical engineers who accom- 
pany him to the Cape, God-speed. Major Crompton, in i 
brief reply, explained how it came to pass that he was leaving 
England for South Africa. After the melancholy death of 
Dr. Hopkinson, Major Crompton was asked to take over 
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d of the corps of Volunteer Electrical Engineers. 
<o with some reluctance professionally, but he had 
the hope that some better man than himself 
his responsible post. No one had_ stepped 

so it had come to pass that he had had to 
two hundred and fifty men fifty for special 


comman 
He did so 
one on im 
would take 
forward, and 
ick from some 


P vice. They were all good men—men who sacrificed 
“Who gave up appointments, relinquished business, 
much, 


* ir future prospects, and were ready to imperil! their 
ayo pete ct cause. He was proud to lead such 
= and yet sad that the need for their services should have 
~ Their work in South Africa would consist in making 
themselves generally useful. Telegraphing, electric lighting, 
and signalling would occupy them. Much use would be made 
of traction engines, and Messrs. Aveling and McLaren had 
worked day and night to provide plant. The detachment 
went fully determined to do their duty, come what would. 
In very touching words he thanked his friends for their good 
wishes, and trusted that the day was not distant when they 
would meet again rejoicing. The dinner was in every 
respect a SUCCESS, and it is possible will be the first of a 


men, 
arisen. 


series. 
PEACE AT THE PITS. 


Axoruer guarantee for peace in the coalfield for a further 
eriod of three years was given in London on Tuesday, when 
the Coal Conciliation Board met, after a lapse of several weeks, 
to consider the wages question throughout the area covered 
by the Miners’ Federation. An arrangement has been come 


wharehv stacle i yay i <ing | . 
to whereby the last obstacle in the way of amicable working | projectiles are supplied—shrapnel with time and percussion | 


in the British coalfield for the next three years is certain to 


be cleared. That obstacle was the 5 per cent. advance for | 
surface men. The resolutions passed cover three points. The | 


first sets forth that in consideration of the agreement for a 
continuance of the Conciliation Board from the Ist of January, 
1901, for a further period of three years at the present 
minimum and increased maximum to 60 per cent., the pre- 
sent rate of wages to underground labour will be increased 
from the first making-up day in January by 5 per cent. on the 
standard. The second resolution provides that for a 
further period of three years from the first making-up 
day of January, 1901, the rate of wages is not to be 
below 30 per cent. above the standard rate of 1888, the 
present minimum, and not more than 60 per cent. 
above the standard rate of 1888. The third resolution, 
which is the sequel to the other two, provides that during 
the period of three years from January, 1901, the rate of 


wages for underground labour is to be determined by the | 


Conciliation Board within the limits mentioned in the fore- 
going resolutions. The decision to recommend a 5 per cent. 


advance to the wages of the surfacemen was come to unani- | 


mously; but this could not take the form of a definite reso- 
jution, as the Conciliation Board. has no power to enforce an 


arrangement in the mine which they can only recommend | 


to the owners in the various districts. The resolutions 
which have been arrived at, and the recommendation added 
thereto, may be taken as indicative of general confidence in 
the continued prosperity of the coal trade for several years to 
come. The present prices for the various kinds of coal 
justify the abnormally high wages which have now been 
fixed upon ; but should there come a reaction in trade, which 
many competent judges anticipate within the period men- 
tioned by the new arrangement, there could scarcely fail to 
be a recrudescence of trouble in the coalfield which would 
require all the diplomacy of coalowners’ and miners’ agents 
to get over. 


THE ROYAL YACHT. 


Tue unfortunate mishap at the undocking of the new 
Royal Yacht at Pembroke has given rise to a good deal cf 
speculation. We may, or may not, ever know the whole 
truth of the matter. Probably we never shall. The Pem- 
broke correspondent of the Naral and Military Record tells 
us that :— According to the account given by eye-witnesses 
the ship, which was previously resting safely on the keel 
blocks supported by numerous breast shores, gave three 
lurches immediately after she floated. The rising tide lifted 
her off the blocks, thus relieving her of the shores. Instantly 
that occurred she gave a slight list to port, then fell back 
slightly to starboard, hung there momentarily, and again 
heeled to port. The starboard shores fell out while those on 
the port side jammed as they fell between the side of the 
dock and the ship’s side, and assisted to force the keel away 
from the line of blocks towards the opposite side of the dock. 
She ultimately steadied herself at between 22} deg. and 
25 deg. from an upright position, but the opinion is generally 


held that if the bow had not come in contact with the upper | 


end of the dock, the counter being brought up on the caisson 
and the port bilge on the keel blocks, the ship would have 
continued to fall until her masts reached the roof and walls 
of the adjacent armour-plating shop, or came against the 
dock side.” There seems to be no doubt that the 
ship was, like several Atlantic and Australian liners, what 
sailors call ‘tender,’ and sensitive to the addition of 


help horses by means of towing ropes. For this purpose a 
clear space of about one cubic yard under the pavement 
would have to be found, and we believe this could easily be 
done. The bollards themselves would occupy no more room 
than the corner posts which are erected already at many 
places, in fact they might be so constructed as to take the 
place of these posts. The system would be inexpensive, and 
the use of the bollards might be paid for by the users, or 
provided by the City free of charge. In either case the key 
for supplying the pressure might be in the possession of either 
= ——- on point duty, or might be kept in some shop 
close by, 


VICKERS-MAXIM QUICK-FIRING GUN, 


Tr is interesting to compare the equipment of the Vickers- 
Maxim quick-firing field battery, supplied to the City of 
London Volunteers, with the service equipment, making 
allowance for the different character of the pieces. The 
| calibre is 75 mm.—2-°57in.—the gun being the same as that 


| supplied for the armament of the Nile boats in the last Soudan | 


| campaign. The ammunition is “fixed,” the projectile and 
| charge being inserted by means of a brass case with central 


| fire. The carriage is fitted with spring buffers, the gun barrel | 


| trail has a form of spade to check recoil, and there are brakes 


recoiling about a foot in a jacket carrying the trunnions, the 
| which can be applied to the wheels. The recoil is by these 


| means so completely controlled that the gunner who lays the | 


| piece is able to remain seated on a seat on the trail. Four 


| fuze, common shell, ring shell with percussion fuze, the 


| 
| 


fuze provides for 5000 yards, up to which the gun is sighted. 
| The muzzle velocity is 1575 foot-seconds. 
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chief engineer. New York: Engineering News Publishing Com- 
pany. 1899, Price 50 cents. 

Pyroqraphy and Wood Roasting. By Thos. Bolas, F.C.S., F.1.C., 
and Chas. Godfrey Leland, M.A., &c. Being No. 9 of the ‘* Useful 
Arts and Handicraft Series.” Edited by H. Snowden Ward. 
London: Dawbarn and Ward, Limited. Price 6d. net. 

Lockirood’s Builders’, Architects’, ‘ontractors, and Engineers 
Prive Book for 1900. Edited by Francis T. W. Miller. With a 
Supplement containing the Loudon Building Acts, 1894 and 1898. 
London: Crosby Lockwood and Son. 1900, Price 4s. 

Bent Tron or Strip Work. By Geo. Day, F.R.M.S., and Chas. 
Godfrey Leland, M.A., F.R.S.L., &e. Being No. 8 of ‘* Useful 
Arts and Handicraft Series.” Edited by H. Snowden Ward. 
London: Dawharn and Ward, Limited. Price 6d. net. 

The Lutevaction of Wheel and Rail, and its Effect on the Motion 
and the Resistance of Vehicles iu Trains. From the German of 
Baedecker, By A, Bewley, Fx. Eng. P.W.D., India. Madras: 
Printed at the Lawrence Asylum Press, by H. Plumbe, superin- 
tendent. 1899, 

The Law of Mines and Minerals, with an Appeadir of Mining 
Prece lents, fully Annotated with References to the Text, and a Glossary 
| of Kuglish Mining Terms by the late Wu. Bainbridge, F.GS, 
The fifth edition. By Archd. Brown. London: Butterworth and 
Co. 1900. Price £2 2s. 

Lubrication and Lubricants : A Treatise on the Theory and Practice 
of Lubrication, and on the Nature, Properties, and Testing of Lubri- 
| cants, By Leonard Archbutt, F.1.C., F.C.S., and R. Mountford 
Deeley, M. I. Mech. E., F.G.S8. London: Chas. Griffin and Co., 
Limited, 1900. Price 21s. 

Kinematics of Machinery. brief Treatise on Constrained 
Motions of Machine Elements. By John H. Barr, M.S., M.M.E, 
| With over 200 figures. First edition. First thousand. New 
York: John Wiley and Sons, London: Chapman and Hall, 
Limited. 1899, Price 2°50 dols. 

The Engineering Works of the Kistua Delta: A Deseriptive and 
Historical Account, Compiled for the Madras Government by 
George T, Walch, M. Inst. C.E., Chief Engineer for Irrigation, 
Madras (retired). In two volumes, Vols. i, and ii, Madras: 
; Printed and published by the Superintendent, Government Press. 


extra weight on one side or the other. But it does not, | jga9 


therefore, follow that she will be unstable when she has all 
her coal, water, and stores aboard, to say nothing of water- 
ballast. There are experts who predict that in sea-going 
trim she will prove a perfectly safe and stable vessel. But 
until those responsible for her are a trifle more communica- 
tive, opinion can be but speculation. 


LONDON STREET TRAFFIC, 


Now that the London County Council is taking energetic 
measures to improve the appearance of our streets and is 
endeavouring to meet the ever-increasing traffic in London, 
appears to be a fit time for calling attention to a serious evil, 
and one which, strangely enough, appears to have been almost 
overlooked. We refer to the heavy wagon traffic which takes 
place between Ludgate-hill and Charing-cross. The whole dis- 
trict is comparatively hilly, and it is not an uncommon sight 
to see a lurry heavily weighted stuck half-way up Fleet-street, 
or more frequently upon any of the numerous streets which 
lead from the Embankment to the higher level. The stoppage 
of one such large wagon in the main thoroughfare is enough 
seriously to disturb nearly a mile of traffic, and although 
widening the streets might mitigate, it will hardly remove the 
evil. It has occurred to us that if some means of assisting 
heavy carts from the Embankment to Fleet-street and the 
Strand—or even along these roads themselves—could be intre- 
duced, much wearing out of patience and of horseflesh would 
be obviated. Such a means is at hand. The pressure mains of 
the London Hydraulic Power Company are laid under Fleet- 
street and the Strand, and there could be but little diffi- 
culty and expense in erecting small hydraulic bollards or 


SINGULAR ACCIDENT ON ExLectric TRAMWAYS.—A curious acci- 
dent happened to the Sheffield Electric Tramway system on 
Monday. Fierce flames were observed to issue from the electric 
switchbox at the bottom of West-street. Instantly the tram 
service on all the city routes was stopped, causing much surprise 
/and alarm. The fire brigade were called out, but they could do 


the assembled crowd, who drew back fearing an explosion, ceased 
immediately the current was cut off, and the brigade did not 
linger to contend with the smoke which poured from the box, 
bearing with it a strong bituminous smell. An examination 
showed that in some way at present unknown the insulation sur- 
rounding the conductor in one of the underground cables had 
become defective, and had caught fire from the electric sparks. 
This insulation, being composed of bituminous material, burned 
rapidly. The defective part was close to the switchbox, and only 
a short length of it was burned, the damage being repaired in 
about half an hour, Before this could be done, however, it was 
necessary to cut the section beneath the switchbox. These boxes 
hold the cables which convey the current from the power station, 
and by switches in the boxes the electricity is carried up the 
street standards on to the trolley wires. The boxes are a quarter 
of a mile apart, and the current can easily be taken along the 
trolley wires for that or a greaterdistance. It is tosecure equality 
of pressure that the wires are fed from the boxes at intervals, but 
when the accident occurred the feeding power of the switchboxes 
was dispensed with. The insulation which occurs in the trolley 
wires opposite every switchbox was bridged over by Corporation 
workmen standing on a tower car, and the current was carried 
over the wire until the switchbox further on was reached, when 
the feeders then came into operation. 


capstans at the corners of several of the steeper streets to | COLOURS OF HEATED STEEL CORRESPONDING 


TO DIFFERENT DEGREES OF TEMPERA. 
TURES.* 
By Wuite, and F, W, Taytor, Bethlehem, Pa. 


THERE is, perhaps, nothing more indefinite in the industrial 
treatment of steel, than the so-called colour temperatures, and as 
they are daily used by thousands of steel workers, it would seem 
that a few notes on the subject would prove of general interest. 


The temperatures corresponding to the colours commonly used 
to express different heats, as published in various text-books, hand- 
books, &c., are so widely different as given by different authori- 
ties, it is impossible to draw any definite or reliable conclusion. 
The main trouble seems to have been in the defective apparatus 
used for determining the higher temperatures. The introduction 
of the Le Chatelier pyrometer within the last few years has 
placed in the hands of the scientific investigator an instrument of 
extreme delicacy and accuracy, which has enabled him to deter- 
mine the temperatures through the whole practical range of 
influence, and led to the establishment of new melting and freezing 


weight of each being 123 |b., and lastly, case shot. The last is | 
said to be efficient up to 300 or 400 yards; the shrapnel time | 


nothing. The flames from the switchbox, which had frightened | 


points of various metals and salts, which are now accepted as the 
standard in all scientific investigation. There has not, however, 
been published any results with the Le Chatelier pyrometer seek- 
ing to establish a correspondence of temperatures with colour 
heats, 

The first work done in this line, of which we are aware, is that 
of Dr. H. M. Howe, some eight or nine years ago. His results, 
however, have not been published, and with his kind permission 
we are enabled to give them here : 


Degrees Cent. Degrees Fah. 

Dullred 2... . 625 to 550 .. 1022 to 1157 
Fullcherry.. .. .. .. 700 1202 
Lightred .. .. 850 1562 

Full .. . Oto 1000... . 1742 to 1832 
Light yellow .. .. .. 1050 1922 
Very light yellow .... 1100 2012 


The nomenclature used for colour heats differs with different 
operators, but in our investigation we have adopted that which 
seems more nearly to represent the actual colour corresponding to 
the heat sought to be represen We have found that different 
observers have quite a different eye for colour, which leads to quite 
a range of temperatures covering the same colour. Further, we 
have found that the quality or intensity of light in which colour 
heats are observed—that is, a bright sunny day, or cloudy day, or 
the time of day, such as morning, afternoon, or evening, with their 
varying light— influence to a greater or less degree the determina- 
tion of temperatures by eye. 

After many tests with the Le Chatelier pyrometer, and different 
skilled observers working in all kinds of intensity of light, we 
have adopted the following nomenclature of colour scale with the 
corresponding determined values in degrees Fah. as best suited 
to the ordinary conditions met with in the majority of smith 
shops : 


TDegrees. 

Dark blood red, black red 
Dark red, blood red, lowred.. .. .. .. 1050 
1175 
Light cherry, bright cherry, scaling heat,t light 

Salmon, orange, free scaling heat 
Light salmon, light orange .. .. .. 1725 


With the advancing knowledge of, and interest in, the heat treat- 
ment of steel, the foregoing notes, it is hoped, may prove of some 
value to those engaged in the handling of steel at various tempera- 
tures, and lead to further and wider discussion of the subject, with 
a view to the better understanding and more accurate knowledge 
of the correct temperatures. The importance of knowing with 
close approximation the temperatures used in the treatment of 
steel cannot be over-estimated, as it holds out the surest promise 
of success in obtaining desired results. 

This demand for more accurate temperatures must eventually 
lead to the use of accurate pyrometric instruments ; but at present 
the only available instruments do not lend themselves readily to 
ordinary uses, and the eye of the operator must be largely de- 
pended upon; therefore, the training of the eye, by observing 
accurately determined temperatures, will prove of mach material 
assistance in the regulation of temperatures which cannot be 
otherwise controlled. 


TRAIN SERVICE TO AND FROM PaRIs.—The South-Eastern and 
Chatham Railway announce that on and from the 15th January 
certain alterations and improvements will be made in the services 
to and from Paris, +4 Dover-Calais and Folkestone-Boulogne, 
which will be appreciated, more especially in view of the forthcom- 
ing Paris Exhibition. The Northern of France Railway Company 
has for some time past been building new rolling stock for use on 
its international express trains. The carriages are of the most 
modern corridor bogie type, with lavatory accommodation. A 
sufficient number of these vehicles has now been completed, to 
enable the 9.0, 10.0, and 11.0 a.m, services from London and the 
corresponding return services from Paris to be exclusively composed 
of these new carriages between Calais and Boulogne and Paris, and 
it will arrive five minutes earlier than at present, and eice vers. The 
9.0 a.m. morning service will also have a restaurant car added 
between Calais and Paris, and the departure from Paris will be 
made at 9.30 instead of 9.0 a.m., arriving in London as at present. 
The afternoon service, «/4 Boulogne, now leaving Paris at 3.45 p.m. 
will be timed to leave at 3.30 p.m., and on and from February Ist 
this service will be due to arrive at Charing Cross 17 minutes 
earlier than at present, viz., at 11.15 p.m. 


ANNUAL DINNER OF OLD STUDENTS OF THE ROYAL SCHOOL OF 
Mrnes.—-Mr. H. G. Graves finding it necessary to retire from the 
honorary secretaryship of the Old Students’ Dinner, a position 
| which he has filled with such ability and success for eight years, it 

is thought that, over and above the recognition of Mr. Graves 

work by his nomination as chairman of the forthcoming annual 
dinner, the eminent services which he has rendered to the Old 
Students deserve some further mark of acknowledgment. It is 
proposed, therefore, to present him with a loving cup with a suitable 
inscription, accompanied by an album containing the signatures of 
the subscribers, without mention of the amount subscribed. The 
| following gentlemen have formed themselves into a Committee to 
promote this object:—H. Bauerman, chairman of the dinner, 
1892; Bennett H. Brough, chairman, 1894; A. G. Charleton, 
chairman, 1896 ; Francis Fladgate, Registrar of the Royal School 
of Mines; W. H. Greenwood, chairman, 1895; W. Gowland, 
chairman, 1893 ; F. W. Harbord, chairman, 1899; F. E. Harman 
chairman, 1884; H. W. Hughes, chairman, 1898; T. K. Rose 
| chairman, 1897. Subscriptions should be sent to Mr. F. Fladgate 
Royal College of Science, South Kensington, or to Mr. Hngh C. 
McNeill, hon. sec. of the Dinner Committee, 29, North Villas, 
Camden-square, London, N.W., not later than January 15th, 
1900, in order that the presentation may take place at the Royal 
School of Mines dinner on January 26th, 1900. 


* American Society of Mechanical Engineers. 


+ Heat at which scale forms and adheres, ‘.c., does not fall away from 
the piece when allowed to cool in air. 
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321n, DOUBLE-HEADED SHAPING 


Tee Evoy 


SHAPING MACHINE. 


AT a time when we hear more than enough of the invasion | 


of English markets by foreign engineers, it is pleasant to 
know that there are still fields in which the old-time zeputa- 
tion of the British machine tool maker still lives. We have 
recently received from Loudon Brothers, of Glasgow, a 
photograph and some drawings of a double-headed shaping 
machine constructed by them for the Creusot Works. The 
photograph and the drawings we reproduce on this page. 
The bed of this fine machine is 20ft. long, and the base is 
broadened out so as to give great rigidity. Its exact form is 
seen best in Fig. 1. There are two heads which are entirely 
independent, being driven by separate gearing at oppcsite 
ends of the machine. The gearing consists of a five-step 
cone and a double-spur gear, giving in all ten speeds to each 
head. The power is transmitted through two long shafts 


End of Bed showing Table 


LOUDON BROTHERS, GLASGOW, ENGINEERS 


| 


angular and vertical adjustment. The worm segment can be 
used for cutting internal curves. An automatic feed can be 
applied to the vertical adjustment when required. There 
are three tables, the form of which is seen in the engraving 


| and in Fig. 1. They are carried on plates hung on the fron 


Whitworth Driver | 
Connection to Driver 
Figs. 1 and 2—BED AND DRIVING GEAR 


Connection to Ram 


which run the entire length of the bed,and en each of which 
there slides a wheel keyed by a feather which drives large 
wheels fixed at the backs of the heads. Another screw is 
used for traversing the heads along the bed. This screw is 
fixed, and nuts fitted in the heads, and rotated by hand 
wheels through gearing cause the movement of the heads. A 
system of cams and ratchet wheels can also drive this gearing 
to give the feed; the amounts are din., ,J,in., and ,,in. 
per stroke of ram. One of the heads is illustrated in Fig. 3, 
in which part of the ram is alsoshown. Attention may be 
directed to the broad wearing surfaces of all the parts. “The 
rams are centrally driven—a distinct advantage—by a Whit- 
worth two-to-one quick-return motion. The arrangement is 
illustrated in the upper part of Fig. 2. They have a stroke 
of 32in. The connecting-rods are exactly behind the centre 
of the tool slides, and are firmly fixed to the driving discs 
and rams by two 1} bolts at each end. The adjustment is 
made by hand. The tool slides themselves are of cast iron, 
but the tool holders cr clappers are of steel; they have 


Fig. 3-DETAILS OF HEAD 


of the bed, and are moved horizontally by screws fixed in 
the bed—see Fig. 1—and vertically by bevel wheels and 
screws fixed in the plates. 


NEW TRAMWAY GENERATOR AT LEEDS. 


Some three weeks ago the Leeds Corporation started their 
new additional generating plant for the electrical tramways. 
We have had an opportunity of seeing this at work. The 
dynamo is multipolar, and has been manufactured by Green- 
wood and Batley. The engine has been supplied by John 
Fowler and Co., Limited, and is of the horizontal cross 
compound type. The cylinders are 29in. and 55in. in 
diameter, with a stroke of 32in. The steam pressure at the 


MACHINE 


boilers is 125 1b., and the full working load is 300 indicated 
| horse-power, the emergency load nearly reaching 2000 indi- 
| cated horse-power. Superheated steam is employed, a super- 
| heater of special form being placed between the two cylinders, 

The speed when fully loaded is 120, and when light 122 reve. 
lutions per minute. The 
engine has been designed 


faena’ and its manufacture and 
" erection superintended by 
a Mr. J. F. Marshall, of John 

a Fowler and Co., Limited, 
| 4 : and it certainly does both 
a him and the makers a large 


amount of credit. On the 
occasion of our visit we 
watched the plant at work 
for nearly two hours, Du:- 
ing this period it worked 
with hardly a sound. It 
had been started to work 
just when its erection was 
completed, and had run 
almost continuously ever 
since, and was, a week age, 
doing some twenty - one 
hours’ work a day and 
driving the whole of the 
electric tramways in the 
town, the original machi- 
nery being used as stand- 
by, and one boiler having 
been laid off. The valve 
gear is positive action Cor- 
liss without trip of any 
kind, and the governor is 
extremely sensitive, and, 
moreover, fitted with multi- 
plying gear, so that its 
yoverning action on the 
expansion valves is instan- 
taneous. Often and often 
while we were watching it large increases or decreases of the 
load, amounting on occasions to from 800 to 1000 horsi+ 
power were suddenly thrown on or off in accordance with 
the exigences of the traffic. The engine in each case 
responded without a sound, and while we were observing the 
tachometer there was never a greater variation of speed than 
2 per cent. By listening alone one could not possibly tell 
that the load was not quite constant, but when closely 
observed the clean action of the governor could be appreciated. 
The engine is running jet condensing, the pumps being 
worked by a bell crank driven off the tail end of the low- 
pressure piston-rod. The boiler steam passes through the 
jacket and cylinder covers before it reaches the interior of 
the high-pressure cylinder. Thence it traverses a super- 
heater supplied with live steam from the boiler, and is then 
| led to the low-pressure cylinder, which is jacketed in its 
sides and covers. The result is that the steam remains dry 
right up to the time when it is finally exhausted. An in- 
| dicator cock on the low-pressure cylinder gave us an oppor- 
| tunity of observing this for ourselves. The steam here was 
| absolutely dry, and there was no water of any kind. In 
addition to the governor already mentioned there are two 
further safety governors, one mechanical and one magnetic, 
to close the main stop valve should the speed or voltage for 
any reason exceed a specified maximum. In’a future edition 
we hope to give detailed drawings and description of this fine 
engine. 


A yumBer of signalmen and torpedo-men of the 
Channel Fleet have joined temporarily the Vernon Torpedo 
| School at Portsmouth for instruction in wireless telegraphy. |! his 
| system is to he installed on the Majestic, Magnificent, Hannibal, 
and Jupiter, belonging to the Channel Squadron, 
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TUGELA RIVER NEW BRIDGE—E 


PATENT SHAFT AND AXLETREE COMPANY, LIMITED, WEDNESBURY, ENGINEERS 


THE 


ND VIEW OF 


SPAN 


THE NEW COLENSO AND FRERE BRIDGES. 


Ovr readers will remember that during the military 
Cperations in Natal the bridges over the Tugela River at 
Colenso and over the river at Frere have been destroyed by 
the Boers. With wonderful promptitude the Natal Govern- 
ment at once decided not only to give the order for the 
reinstatement of both these bridges, but to make the new 
structures of a stronger and heavier type than the wrecked 
bridges, so that they could withstand the heavier weight of 
modern and increased. traftic. Drawings for such bridges 
were fortunately in existence, and it remained only to 
entrust the manufacturer with their construction. With this 


object tenders were invited, both in this country and in | 


America, and in the result the order for the work was given 
to the Patent Shaft and Axletree Company, of Wednesbury. 
This firm undertook to deliver the first shipment of one span 
in six weeks from the date of the order. The order was given 
on the 21st of December last, at a most inconvenient time, 
seeing how near it was to the Christmas holidays. The first 
span was, as a fact, finished last Saturday, the 13th inst., and 
deducting Christmas and Boxing days, and three Sundays, 
the work had actually occupied nineteen working days. 

Our illustrations above and on page 66 show side and end 
Views of this one span, the photographs having been taken on 
Monday afternoon last, just after the structure had been taken 
over by the Natal Government officials. It will be observed that 
ithad been entirely erected in the company’s works. This, of 
Course, represents time, several days at allevents, and, as a com- 


parison, we may mention that not only was this not done by | 


the makers of the Atbara Bridge, but that the edges of the 
Plates composing this bridge were not planed or finished. 
he planing involved in the span of the Tugela Bridge was 
no less than 7500ft. run. Moreover, this span, as will be the 


wr 


case With the whole of both bridges, was also painted with 
Dockers special ‘* Hermator oxide paint. 

There are to be in all seven spans of 105ft. long each. Five 
of these spans are for the bridge at Colenso, the remaining 
two are for the river at Frere. Each span will weigh some 
105 tons, exclusive of rivets, and there are 69,000 rivet holes 
to be drilled in each span. Siemens-Martin steel, manu- 
factured at the company’s works, is used throughout. In an 
early issue we hope to give drawings of one of the spans, and 
shall then enter more minutely into detail than in the present 
instance. We may say here, however, that the bridges are 
both identical, saving in the number of spans, that they are 
16ft. wide, and are intended to accommodate one line of 
3ft. Gin. gauge, with space for pedestrians or horse traffic. 

It will be interesting to go somewhat deeply into the 
manner in which the work has been carried out in such an 
extraordinarily expeditious manner. We were enabled to 


gather the following information when we inspected the first | 


span on Monday last :—The order was received at 9 a.m. on 


December 21st. By 5p.m.the same day a considerable quantity | 


of material—some 100 tons—had been rolled at the company’s 
works, tested and approved by the Natal Government engineer, 
and some of the plates were actually on the planing machines. 
' About 100 men and boys have been continuously at work on 
the order, but though these have worked late, there has prac- 
tically been no night work. 
first span was completed, and the remainder of the work 
taken in hand—for two spans are now completed and work 
begun on the third, fourth, and fifth spans, while the whole 
| of the material for the seven spans jis rolled, cut to size, 
| tested, and approved—is the result, so we are informed by 
| the company’s officials, of the manner in which the workmen 
| have responded to the call made upon them. Every man 


| and boy, from>the manager of the bridges department, Mr. 
‘Knowles, downwards, having done everything in bis power to 


The quickness with which the | 


further the work. Nothing beyond ingots was in stock when 
the order was received. The firm had made the original 
Colenso and Frere bridges in 1877, but the new bridges are, 
as already mentioned, of different pattern. Hence new tem- 
plates had to be made, and the men in the template depart- 
ment voluntarily worked right through Christmas. The 
company is certainly to be congratulated on the promptitude 
with which the work has been completed, and on having such a 
staff of workpeople as to render this possible. 


DOCKYARD NOTES. 


Tue Shikishima, having completed for sea at South- 
ampton, has returned to Portsmouth, reaching Spithead last 
| Saturday afternoon. After doing her final steam, gunnery, 
| and torpedo trials, she will come into harbour, coal, and 
leave for Japan next week. Her gunnery and torpedo trials 
are evoking great interest amongst Japanese naval officers, 
and practically all of them from the other ships now 
| building in this country are at Portsmouth this week. 


Tur new French naval programme includes the build- 
ing of ten first-class battleships and ten big armoured 
| cruisers. Work upon the two latest submarines—Narval type 
—is suspended at present. 


Tue Dutch naval programme for 1900 provides for building 
two more second-class cruisers of the Gelderland type. A 
ten years’ programme has been put forward, which includes 
three improved Evertsens, five of the Koningen Regentes 
type, and three small monitors armed with Sin. guns in 
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turrets, three other monitors—these we have heard of before 

seven cruisers--Gelderland type—twenty one first.- class 
torpedo boats, twelve small torpedo boats, and fourteen gun- 
boats for the Dutch East Indies. 


Tue needs of the American navy have been summed up as 
follows :—For coast defence, 46 monitors, 34 coast defence 
battleships, 32 cruisers, 26 destroyers, 74 torpedo boats, and 
50 submarines. For other purposes, 24 first-class battleships, 
50 armoured cruisers, 20 protected cruisers, 26 gunboats, and 
84 destroyers—altogether a large order and a tolerably 
expensive one. 


By the time these lines are in print the long-delayed 
’andora will have been floated out at Portsmouth, and 
hopes are locally entertained that she will be ready for her 
trials by the summer of 1903. 


Tue Admiralty have ordered the Drake to be expedited and 
launched as quickly as possible, a course against which the 
authorities at Pembroke dockyard are said to be protesting, 
as experience has shown that to launch ships in an early 
stage at that vard eventually delays them, owing to the 
difficulty in armouring them afloat. Rapid completion of 
ships is not, however, the forte of the present Admiralty, to 
yet them into the water as quickly as possible—save always 
in the case of the Pandora at Portsmouth—is the thing they 
like. It swells the total of * ships launched and completing,” 
and serves to impress the nation. Hanky-panky has not yet 
quite retired from Whitehall and Spring-gardens. 


Quire a number of newspapers now contains letters 
advocating urmour-protected troops—a question to which 
THe EnGINerr has already referred. The prime difficulty, 
as we have pointed out, is how to transport the armour. A 
report—to which, however, we hardly feel disposed to attach 
much credence—is going round to the effect that Russia— 
which generally sees the newest thing—is questioning the 
advisability of armouring sailors serving the guns of such 
ships as the Rossia. The idea is that small particles of shell 
and burning powder could thus be kept out, at the cost of a 
slightly reduced rzte of fire perhaps. The moral effect would 
he great, no doube, as 3-pounder and 1-pounder shells would 
thus be discounted unless they actually hit a man. In the 
old days our knights in armour used to go afloat ; it will be 
curious if the ancient idea of armouring the hull - for this 
idea is old as the hills— is supplemented by the armoured men 
of old time. Should the ship sink, of course they will drown; 
but so probably will everyone else in the ship that goes down. 
In «a modern naval battle it is absolutely certain that there 
will be no rescue of the drowning. 


THE cruiser Pique is to be commissioned at Devonport on 
the 15th of February for service on the China station. At 
Chatham the Blenheim is being brought forward for service. 


THE new destroyer Electra—from Clydebank—has success- 
fully passed her official trials at Portsmouth. 


THe Kent—of the 9800 tons Essex class—will be * laid 
down” at Portsmouth on February Ist. At Devonport a 
third-class cruiser of an improved Pelorus type is to be laid 
down at once. 
and Fantome, are to be commenced. They will be twin-screw, 
of 1075 tons, 185ft. long by 30ft. broad, and armed with six 
fin. quick-firers. They will, of course, have no fighting 
value, being intended for “ police duty.” 


Tue French cruiser Tage is being * transformed” again. 
This time it is to remove all the woodwork, an operation that 
has necessitated pulling her to pieces almost. She is to be 
re-boilered and re-engined, so that coupling this with a 
previous re-construction, she will nearly approach the 
proverbial Irishman’s gun. Little of the original Tage save 
the shell can now remain. The ship and her engines were 
fully illustrated in THE ENGINNER some years ago. 


Tue current Le Yacht contains a photograph of the Russian 
gunboat Giliak, with a descriptive article that follows 
tolerably closely one that we gave in this column some weeks 
ago. ‘There is also an article on French cruisers, and an 
article concerning the American submarine boat Argonaut. 


GUNS FOR THE WAR. 


We wish to correct a mistake which crept into our descrip- 
tion of “Guns of Position, and Siege Guns for the War,” 
January 5th, page 6. 

By a slip the gun in Figs. 1 and 2 was called 4°7in. instead 
of 5in., and this was carried into the text. As correctly 
stated in the article on “War Material,” page 21, the din. 
gun is mounted on the 40-pounder carriage, and the 4°7in. 
on that of the Gin. howitzer, and the cuts are correctly drawn 
for this. 


TENDEBS. 
PEMBROKE DOCK. 


For the following materials and works, for the drainage of 
Pembroke Dock—northern outfall—for the Pembroke ‘Town 
Council, viz., 750 yards run 2ft. 6in. cast iron outlet pipes, 
840 yards run 7ft. by 6ft. storage culvert, 450 yards run 3ft. 6in. 
by 2ft. din, brick sewer, 8500 yards run earthenware pipe sewers 
or thereabouts, together with manholes and other contingent 
works. and the erection of a pumping station with engines, puraps, 
und rising main complete. Beesley, Son, and Nichols are the engi- 
neers for this work, 


s. 
Pethwick Bros., Plymouth 00 
E. Powell, Pontypridd .. .. .. 00 
B. Cooke and Co., Westminster 30 0 
Geo. Qsenton, Westerham... 00 
W. L. Meredith, Gloucester .. i 
Thos. Taylor, Pontypridd ‘ 215 9 
J. and T. Binns, Portishead .._. 0 0 
F.G. Bugbird, Penygroes  .. .. .. 00 
James Dickson, St. Albans .. .. .. .. .. .. @ 00 
Ww. Underwood apd Brother, Dukintield (accepted) 28,300 0 0 


It will be quite impossible. | 
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LETTERS TO THE EDITOR. 


(We do not hold ourselees responsible for the opinions 0, our 
correspondents, ) 


WEAPONS AND WARFARE. 


sir,---The flood of criticism, which threatens to swamp the Eng- 
lish Government, the English War-office, and the English army, 
appears to me to be unreal, frothy, and lacking in usefulness. 
Possibly [ shall not do better than some of those whom | presume 
to answer ; yet I fancy that what I have to say may possess such 
small value as may be claimed for that which has not been said 
before, and is intended at least to direct thought into a new 
channel. 

Nothing seems to me to be easier than to sit ina chair and 
dictate toa typewriter that which comes uppermost in a mind 
astonished by the sequence of events unanticipated, and outside 
the limited experience of the author. That which seems to come 
uppermost in Fleet-street is the notion that our generals ought to 
have known all and everything about Boers, their weapons of war, 
and their methods of tighting ; and it has been argued, even by the 
more temperate, that however ignorant we might be about Boer 
guns, we ought to have thoroughly understood what our own guns 
can and cannot do. Now much of this seems to me to be nonsense ; 
and it is written because the writers have not taken thought. They 
may rest certain that there isa cause for everything, and they 
ought to have sought out this cause, and not finding it, foreborne 
to animadvert. No doubt all the facts will be made known by-and- 
bye, and criticism should for the moment be contined to such acts, 
operations, deeds, failures, and successes as are understood, and 
the purport, method, and result of which are fully comprehended. 

To illustrate my meaning, [ will take the question of the merits 
of our larger weapons of war. We have sent guns to do some 
particular work, and the guns have not done it. Had we any 
possible means of knowing beforehand whether they would or 
would not?) The answer must be that the effects of shell fire, for 
example, on the ground occupied by the Boers must be a matter 
of conjecture, simply because this is the first time shells have been 
tried under the special conditions. I am sure you would not care 
to cumber your space with all that might be said on this point. 
The experience acquired in India and elsewhere may be cited ; but 
my answer is that all experience of that kind is just as likely to be 
misleading as leading, It is a recognised fact that even apparently 
minute differences in the character of the ground which it is 
attempted to clear by shell fire, will so modify the effects that they 
may mean failure or success to the people using the shells. 
Again, we have rifle fire. About the effects and power of that, 
again, next to nothing is known. In the first place, target 
firing only teaches one thing. The shooting at dummy men 
teaches another thing. Neither teach us anything of what 
the rifle will do ina sharp action. For the very reprehensible and 
unpleasant practice of ** sniping ” a Bisley experience is valuable. 


O'Malley was going to fight a duel. and 
his second asked him what kind of shot he was.‘ | can break 
the stem of a wineglass at fifteen paces,” was the reply. ** That 
is all very fine,” said the second, ** but the wineglass had not a 
"noe in its hand.” All which means that men are certain to 
vecome excited in battle, and that under the conditions old ‘* Brown 
Bess,” if only she had been a breechloader, would have beaten the 
best small bore of the present day. 

Next we are told that our sham fights must have taught us much, 


Charles O'Malley.” 


| That is quite possible ; but they did not and could not teach us to 


fight the Boers. None of these sham things take count of the 
man behind the gun. From first to last the war is being fought 


with untried weapons, so far as active, special, real fighting is | 
involved, under wholly novel conditions, and no one knows more | 


about the matter than our own officers and soldiers. Whenever 
the Germans and the French fight with smokeless powder, lyddite, 
and quick-fire guns, they will find themselves in just the same plight, 
except in so far as they profit by our South African lessons. 

The main object I have in view, Sir, in asking for space in your 
correspondence columns, is to call attention to a fact which is, 
verhaps, well known, but never insisted on, and usually over- 


At Sheerness two sloops, the Espiegle | jooked. I mean the great truth that the value of all weapons of 


war, and methods of fighting, depend entirely on their adaptation 
to their environment. We can no more make a special system 


| succeed under adverse conditions than we can grow bananas on a 


Lothian farm, or fatten prize oxen in Klondyke. It is not neces- 
sary to cite examples. The history of all wars -that is to say, 
the history of the world——is full of them. That army will succeed 
that best complies with the conditions dictated by the environ- 
ment. It is, of course, possible to starve out an army or wear it 
away by a natural process of attrition ; but such process does not 
represent a military, or, perhaps, I ought to say. a fighting success, 

Now the success of the Boers so far has been wholly due to their 
intense adaptation to their environment. They are not, in the 
proper sense of the word, soldiers at all. They have no drill worth 
the name. A Boer army is a collection of undisciplined fighting 
men, Given an open country, and I have not the smallest doubt 
that a moderate English army would sweep them off the face of 
the earth. But Tommy Atkins is by no means suitable to the 
environment of the South African broken country. There was a 
time when poor Tommy would have gone to fight the Boers with a 
stiff leather stock round his neck, and a knapsack like a small 
chest of drawers on his back. We have got the better of all that. 
But a great deal still remains to be done to fit him for his environ- 
ment. The ** hardy mountaineer” is a stock phrase, and we are 
told in history over and over again how this same hardy moun- 
taineer has beaten the best troops in the world. He has done so 


| because he was adapted to his environment, and the troops were 


not. A striking example of the influence of environment fully 
recognised and potentially operative. is supplied by the Navy. 
Jack is perfectly adapted to his work ; and as his environment in 
a manner changes from day to day, and place to place. climate, 
motion, nothing constant; so we sce how wonderfully well he 
‘adapts himself,” to use another stock phrase, ‘* to his surround- 
ings.” That is the reason that Jack has been so useful already in 
this war. 

Now, it seems to me that much of the criticism which I call 
unintelligent, springs out of an overlooking of the truths I have 
endeavoured to state. We have put armies in the field which are 
in no way adapted at first to their environment. But no one is to 
blame for thix. We have no other armies to use; nor do [ suppose 
for a moment that the newspaper men who now bang their desks 
with their fists, and call all their gods to witness that the War- 
office is run by imbeciles, had the smallest idea that the troops 
which filled our great transports would be unsuitable ; if they 
thought so, they kept their thoughts to themselves, 

The leader writer who now denounces everyone and everything 
either knew the facts long ago, or he did not. If he did, why has 
he held his tongue? If he did not, why denounce the War-office ! 
It will not do to defend him on the plea that it was not his business 
to know. That is a line of defence which no contributor to a daily 
paper will accept fora moment. He will tell you that it is his 
business to know everything. But this is a digression, useless 
enough perhaps, yet reminding. 

That we have obviously been duing for the last hundred days 
or so is to adapt our methods of fighting to the environment. We 
have been learning. We have had certain costly lessons. All 
teaching, even that of the Board School, is terribly expensive. 
The world has learned for the first time what the modern quick- 
fire weapon, large or small, can do, and, what is more to the point, 
what it cannot do. We have three classes of artillery—to wit, 
Horse Artillery, very light and mobile; Field Artillery, more 
weighty and powerful, and slower in its movements; and guns ‘of 
position, of which the 4*7in. is a type. One result of this war will 
Be, I think, an energetic attempt: to produce a 4°7in. gun which 


‘in the direction not now dreamed of. 


| 


can be moved with reasonable alacrity, Wire may yet do jy 
am certain ‘that chases 
will be made in shells—possibly in the direction of ensuring Py 
no matter how they are tired, they will burst. ut, 

But I fancy the principal change that will be brought about wil 
be the formation of armies suitable to their environment, and = 
moulded on one pattern, The great defect of the War-oftice a 
been, I think, the endeavour to mould all our soldiers on the 
same pattern, There has been a certain amount of diversity, | “ 
it comes more by chance than good guidance. No doubt rs 
several years to come we shall have to maintain a standing io 
in South Africa. That army ought to be modelled on lines , ite 
different from those hitherto recognised as orthodox, to thea 
sion of all others, in Pall Mall. Far be it from me, a civil engineer, 
to hint, even in a sentence, what the War-office’s great men ought 
todo, But I shall be much surprised if Roberts and Kitchener ¢, 
not come back full of excellent ideas based on facts ; and it must 
not be forgotten that not the men alone, but the Weapons 
of war, must be carefully adapted to the environment, | 
the country is so difficult that a big gun cannot travel 
on its own fighting carriage, then let it be provided 
with a travelling carriage as well, Marryat tells us in one of his 
novels how in a certain siege it became all-important to get a 9 |}, 
ship's gun up to the top of a steep hill commanding the town, The 
soldiers could not do it. But a sailor suggested that the gun 
should be packed with tow into a large hogshead, well hooped, ang 
that this Pockeat should be parbuckled up the hill. This was 
done, and the place surrendered. Jack adapted the gun to jt, 
environment. The flying bridges put up by our Royal Engineers 
are excellent illustrations of what I mean. Another is supplied by 
the Indian screw guns. These are not made in two pieces the 
better to kill men, but in order that they may be taken up the 
mountains where the men to be killed fight. 

To conclude this too long letter, Let me repeat that the reason 
why we have so long been unsuccessful is not the fault of officers 
or men, but the unfitness of our armies at the outset to the environ. 
ment. Even if the War-office had known all the conditions, there 
was no help, because it had to send the troops it had got. It js 
more than doubtful if more could have been done with them than 
was done at the time, 

Bismarck is credited with saying that for England to fight 
Germany would be like a whale fighting with a lion, and someone 
else has said that the only reason why we could not help the 
Greeks in their war with Turkey was that we could not send an 
ironclad up country. We have been in very much the same 
position with the Boers ; our armies have been as untit for opera- 
tion on the veldt as an ironclad would be for putting down « 
border fray. But the time lost at Ladysmith has not been wasted, 
French has taught us a lesson, Our ** surprises” and *‘accidents” 
have been lessons, not defeats; we learn slowly but surely, and the 
War-office already begins to recognise the value of those incom 
parable light horsemen supplied by our Colonies — troops in perfect 
accord with their environment. The lesson taught will not be 


For the rest let me quote a few words from Charles Lever's | without value, and [ shall be greatly astonished if one of the tint 


results of the war ix not a new departure in the mobile artillery, 
which constitutes our most important weapon of war. 
January 15th. A MAN IN THE STRAND, 


LOCOMOTIVE MILEAGE, 


sirn,- In a recent letter on locomotive work in England and 
America I ventured to challenge your calculation on the cost of 
American locomotives per mile run, and to point out that American 
locomotives habitually made a mileage four or five times that 
usual in this country. In the ‘ Proceedings” of the Western 
Railway Club for November last, I have just come upon some 
figures which may be of interest to your readers. Engine mileage 
per month of various engines is given as follows: —76S8S, 722s, 
7316, 6014, 5648, 5702, 9657, and 10,170 miles. One speaker men- 
tioned that two engines were doing the work recently done hy 
four ; another said that thirty-seven engines were doing the work 
for which fifty-two had formerly been employed, That English 
engines also can run 8000 miles a month continuously has been 
sufficiently proved by Mr. Webb with the ** Charles Dickens,” but 
* Charles Dickens ” has, as far as | know, no imitators. 

18, St. James’-place, S.W. W. M. Acworth. 

January 13th, 


{Mr. Acworth’s criticisms lose all force, because he does not give 
the faintest notion of what he means by train miles. Before any 
useful deduction can be drawn, it is essential that there shall be a 
common bas’‘s of definition. We are afraid Mr. Acworth has not 
got sufficient data before him to state with any degree of accuracy 
the mileage run by engines in this country, as the profitable train 
miles only appear in the reports. This last half-year the London 
and North-Western engine mileage has been over thirty-eight 
millions, Nearly all the main line passenger engines are double- 
manned, including the whole of the four cylinder engines, and 
some of these engines are running over 8000 miles a month, which 
we think will compare very favourably with Amer‘can engines or 
those of any other country. — Ep. E.] 


THE SURREY IRON RAILWAY. 


Sik, — Mr, Arthur Kinder is evidently unaware that there were 
two tramways worked in connection with each other, but separate 
concerns the same. 

The Surrey Tron Railway could not possibly have gone to Couls- 
don limeworks, as it only ran from Wandsworth to Croydon. 
Another line ran from Croydon to Merstham chalk pits and lime- 
works through a cutting, and it is doubtless this that Mr. Kinder 
remembers. Both railways were double lines throughout. I ven- 
ture to doubt if Coulsdon limeworks were ever connected with 
the old tram, which is on a much higher level at the other side 
of the valley. 

It ix stated that the tram crossed the Brighton road by an arch, 
at about 164 miles from London, Possibly a level crossing was 
substituted after a time by altering the road or railway, or both. 

6, Rawlings-street, Chelsea, 8.W., 


January 1th, W. B. 


CAMBERED PISTON-RODsS, 


Sir,—We read in your newspaper of January 12th the descrip- 
tion of a 2000 indicated horse-power compound mill engine, and 
take liberty of begging you to notice that in 1892 we took a patent 
for such a disposition of piston-rods, But we bend them in such 
a manner that they are straight when running. 

Chaussée de Mons, 95, Anderlecht, 

Bruxelles, January 16th. 


H, 


Tue Bill which has been deposited for next session by 
the Metropolitan District Railway Company, amongst other objects 
secks powers to work by electricity certain railways owned or used 
by it. For this purpose it is proposed to erect a generating station 
near Lots-road, Chelsea, and to lay cables from the generatin station 
to the railway of the company at West Brompton and Earl’s-court 
stations. The company ask for permissive power to work by 
electrical power the traffic on their existing railways, or any of 
them, and on the City lines and extensions railways of the company 
and the Metropolitan Company, and ‘on any railways of the Metro- 
politan Company which the company are authorised or empowere 
to'run over. It is, howevér, provided that these powers shall in m2 
way prejudice the right of the Metropolitan Company to run ove? 
the Inner Circle Railway. 
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TWENTY-TON COAL WAGON, 


GREAT WESTERN RAILWAY 


TWENTY-TON COAL WAGON, 

Wr said in a recent impression that the Great Western 
Railway Company was trying some 20-ton coal wagons. 
Special attention is being devoted to this subject now, and 
by the courtesy of Mr. Dean we are enabled to give an illus- 
tration of one of these wagons. The following tabular state- 
ment supplies all the dimensions :— 


dy 
Length in clear Ut. 
Width in clear. .. Tft. 1$in. 
Depth in clear ift. 


Thickness of side plates 
Thickness of floor plates 
Number of doors 

Frame 
Length over headstocks 
Width over headstocks 
Wheel base 


Sole bars Channel section 
Headstocks 
Cross bearers 
Diagonals Yin, Sim. tin. 
Wheels and axles 
Diameter of wheels oft. lin. 
Journals Win, Sin, 
Wheel seat 
Middle of axle tin. 
Axle centres .. Gin. 
Springs 
Length of spring . Tin. 
Number of plates 
Size of plates . jin. 
Camber . . 


Axle-boxes . G.W.R, standard O.K. oil axle-box 


Drake .. . Thomas’ patent either-side brake 


CONTRACT OPEN. 


INDIAN STATE RAILWAYS. 

THE Secretary of State for India in Council is advertising 
for tenders for the following :—-Two hundred covered goods 
wagons with wheels and axles, axle-boxes, and springs com- 
plete; woodwork, axle-box brasses, and leather shields are 
not to be supplied.  Alternative-covered goods wagons, 
similar to the above, with wheels and axles, axle-boxes, and 
springs complete, but with pressed steel underframes. Firms 
tendering are to submit with their tender a-drawing of the 


frame they propose to supply for the North-Western Railway | 


ft. Gin. gauge. Sixteen covered goods wagons with wheels 
and axles and springs; woodwork, axle-boxes, and brasses, 
horse wagon fittings, side brake, top door fastening on roof, 
and flap door spring not to be supplied. These are. for the 
Ghaziabad Moradabad Railway, 5ft. Gin. gauge. All fasten- 
ings, bolts and nuts, rivets, washers, &c., for erecting in 
India, together with an allowance of 20 per cent. extra for 
waste, to be included in contract. Basic Bessemer steel is 
not to be used under any circumstances. All draw-bars, 
with hook and nuts complete, cradles, safety chains, with 
their hooks, eye bolts, and nuts complete, couplings com- 
plete, and coupling shackles and pins, are to be made of best 
Yorkshire iron. No iron or steel of foreign manufacture is 


to be used. The contractor is to name in his tender the | 


firms from whom he proposes to order the axles, tires, axle- 
boxes, springs, and Yorkshire iron. 
The roof sheets of the covered wagons are to weigh before 


galvanising not less than 1} 1b. per square foot, and after | 


the axle being reversed after the first blow, and then after 
every second blow. The tires chosen for testing are to be 
placed in a running position, with the tread resting on a solid 
metal foundation, and a weight of 20 ewt. will be allowed to 
fall freely on the tread from heights of 10ft. and upwards, 
until the deflection of the tire amounts to one-sixth of the 
internal diameter. The tested tire must show no signs of 
| failure under this test. On complete analysis the carbon 


| 

are not to be pressed on at night. The remainder of the speciti- 
| cation is as usual. Tenders are to be in by 2 p.m. on Tuesday, 
| 23rd January, 1900, marked “‘ Tender for Wagons.” 


NAVAL WORK OF THE ELSWICK SHIPYARD 
IN 1899. 


Is our vésumé of the naval work in English shipyards and 
engine factories in 1899, given in our issue of December 29th 
ult., we were unable for the moment to give that effected by 
Sir W. G. Armstrong, Whitworth, and Co., at the well- 
known works at Elswick. We now have pleasure in supply- 
ing the omission. 

Of the vessels completed out of hand during the past year 
there were the two first-class armoured cruisers, Asama and 
Tokiwa, built for the Imperial Japanese Government; they 
are each of 9700 tons displacement, fitted with twin-screw 
triple-expansion engines of 20,000 indicated horse-power, and 
cylindrical boilers by Humphrys, Tennant, and Co., of Dept- 
ford, and attained a speed of 23 knots. The two second-class 
protected cruisers, Hai Tien and Hai Chi, built for the 
Imperial Chinese Government, each having a displacement 
of 4500 tons, fitted with twin-screw triple-expansion engines 
of 17,000 indicated horse-power, and eight cylindrical boilers 
by Hawthorn, Leslie, and Co., of Newcastle. These vessels on 
trial realised a speed of 24 knots. 

For the Royal Portuguese Government there was built and 
completed the second-class protected 22-knot cruiser Den 
Carlos 1st, a vessel of 4280 tons displacement, fitted by the 
firm last mentioned with triple-expansion twin - screw 
engines of 12,500 indicated horse-power and water-tube 
boilers of the Yarrow type; and for the Chilian Government 

| the training ship General Baquedano, of 2300 tons displace- 
ment, having single- screw six-cylinder triple - expansion 
engines of 1500 indicated horse-power and Belleville water- 
tube boilers, also fitted by Hawthorn, Leslie, and Co. This 
vessel is fully equipped and rigged as a sailing ship. 

There are also undergoing their steam trials the following 
‘vessels, built at the Elswick Works :—The United States 
cruiser Albany, of 3440 tons displacement, with triple-expan- 
sion twin-screw engines and cylindrical boilers of 7500 indi- 
cated horse-power, by Hawthorn, Leslie, and Co., to drive the 
vessel at 20 knots an hour; and two torpedo boat destroyers, 
one engined by the Wallsend Slipway and Engineering Co., 
with engines of the usual ‘‘destroyer” type; and the other 
by Parsons Marine Steam Turbine Co., with their compound 
turbine motors ; the former vessel being expected to attain a 
speed of 30 knots, and the latter 35 knots an hour. 

Five other large vessels are in hand at the Elswick Works, 
viz.:—The battleship Hatsuse, for the Imperial Japanese 
Government, which-is of 15,000 tons displacement, to be 
fitted with twin-screw triple-expansion engines and Belleville 
| boilers of 14,500 indicated horse-power, by Humphrys, 
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galvanising not less than 30 oz. per square foot, and are to be | 


corrugated after they are galvanised. The steel of which the 
axles and tires are made must be made by the open-hearth 
acid process, from the purest brands of English hematite or 


Swedish iron, and not more than 30 per cent. of scrap steel | 


must be used in its manufacture. The ingots may be cogged 
down before being forged into finished axles. 


The wrought iron wheel bodies are to be made of Kirtley’s | 


rolled spokes and rims; the spokes are to be welded up in one 
mass at the boss, and a circular washer of wrought iron 
solidly welded on each side. The axles chosen for testing are 


to be placed in bearings 3ft. Gin. apart on a solid foundation | 


weighing at least ten tons, and must sustain without fracture 
ten blows from a 20-ewt. “tup” falling from a height of 30ft., 


must not exceed ‘65 per cent., or be less than *55 per cent. 
| The phosphoras (exclusive of arsenic) and the sulphur 
| must not be present in greater proportions than +035 per 
| cent. each, arsenic must not exceed *02 per cent. The man- 
| ganese must not exceed *75 per cent., and the silicon must 
not exceed *35 per cent. Should the analysis show carbon, 
| silicon, phosphorus, sulphur, arsenic or manganese in the 
steel‘in excess of these maxima, the whole batch will be 
| réjected. The wheels are not to be pressed ‘on their axles 
| except in the presence of the inspector, and in all cases the 
wheels are to require a pressure of not less than 60 tons or 
| more than 70 tons to force them on the axles. The wheels 


Tennant, and Co. This vessel is launched, and is now 
receiving her machinery and being fitted out for sea. The 
Idzumo and Iwate, first-class armoured cruisers for the 
Japanese Government, are each of 9800 tons displacement, 
have the same type and power of engines and boilers as the 
battleship Hatsuse, just mentioned, and supplied by the 
same firm. The Idzumo is launched and now receiving -her 
machinery and being equipped for sea, and the Iwate is on 
the stocks, and ready to receive her armour. . 

There are also in course of construction at Elswick two 
Norwegian armour-clads, to be named the Norge and Eids- 
yold, intended for coast defence ships; the former is framed 
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BEDFORD ENGINEERING CO., BEDFORD, ENGINEERS 


and plated, and the latter partially plated. They are each 
of 3850 tons displacement, and will be engined by Hawthorn, 
Leslie, and Co. with twin-screw engines of 4500 indicated 


horse-power, and boilers of the modified Yarrow type. 


In common with all other firms in the United Kingdom 
engaged in the shipbuilding and marine engineering indus- 
tries, the business of Sir W. G. Armstrong, Whitworth and 
Co., during the past year was much interfered with by the 
difficulty in obtaining material, and certain classes of labour, 
Apart from these delays. it will be seen from the foregoing 


record of work accomplished, that fair progress was made. 


LOCOMOTIVE STEAM CRANE. 


We give on this page an illustration of a steam crane, 
involving many modern improvements, which has recently 
heen built for the London and South-Western Railway Com- 


pany by the Bedford Engineering Company, of Bedford, | 


from their newest 10-ton patterns. The carriage is of steel, 
carrying a centre casting and having the axle and other 


brackets bolted to it. The steel-tired travelling wheels are 3ft. | 


diameter, mounted upon 64in. axles, and provided with steel 
bevel gear for driving both axles. Buffer beams and spring 
buffers, with draw-hooks and chains, are fitted, and the cross 
girders are arranged for housing when not required for 
maximum loads. The revolving bed is constructed of steel 
girders, supporting the necessary transomes for carrying four 
anti-friction rollers and for the reception of the forged steel 
post, which is llin. diameter and 7ft. Sin. long, bored through 
the centre for the passage of the travelling shaft. The side 
cheeks are bolted to the girders, and connected by a transome 
which receives the top of the post. All motions for hoisting, 
slewing. derricking, and travelling are taken direct from the 
crank shaft, no second-motion shaft being used. Both the 
hoisting and derrick barrels are loose upon their shafts, and 
the latter are fixed between the side cheeks so as to act as 
staves. 
as an example of which it may be stated that the hoisting 
wheel is 2}in. pitch, 5$in. wide, bored 13%in., and bolted on 
to a 14in. barrel. The crane has ample bearing surfaces 
where necessary, and is provided with efficient means of lubri- 
cation. It will easily lift its maximum load at the rate of 
60ft. per minute, and travel at the rate of five miles an. hour. 
The total weight of the crane, without fuel or water, is thirty 
tons. 


ENGINEERS AND CHINA. 


ENGINEERS in the chief manufacturing centres of Great 


3ritain have good reason to hope for increased orders in the | 
report which the | 


near future from China. The official 
Chinese minister to this country is commissioned to present 
to the Emperor as the result of the industrial tour upon 
which the minister has recently been engaged, is almost 
certain to be progessive in its recommendations; and that 
the Emperor is getting more and more favourable to Western 


commercial methods is very evident from the startling public 
announcement which Sir Chihchen Loféngluh was able to | 


make a few days ago, to the effect that it has been definitely 
decided to establish in China a number of chambers of com- 
merce upon similar lines to the English chambers. 


creasing Chinese requirements for the assistance which in so 
niany ways English engineers are so able and willing to 
afford. Our machinery shipments to China are already 
increasing; during the past year the British shipments of 
textile machinery to that country—including Hongkong— 


attained a value of as much as £190,261, as against £116,741 | 


in the previous year, cr an improvement of £73,520. The | 


All gearing is of ample strength for the work required,’ 


Such a | 
step cannot fail to foster internal. commerce and add to | 
China’s inaterial prosperity, with the probable result of in- | 


| Czischek and 


new total was also better than 1897 by £47,874. It is a pity 


that the Board of Trade returns do not specify China among | 


the markets to which the various other classes of machinery 
are sent, including mining, agricultural, and other sorts. 
| This remark applies also to steam engines. China is becom- 
ing more and more important to English machinists and 


engine builders, and monthly statistics showing how the | 


trade is progressing would be very welcome. It speaks well 


for increased railway enterprise in the Celestial Empire that | 


our steel rail exports have increased in value from £66,351 in 
1897 to £72,778 in 1898, and to £82,389 in 1899.) China's 
requirements in bar, angle, bolt, and rod iron rose in value 
from £34,716 in 1898 to £67,923 in 1899. Last vear took as 


much as £129,039 worth of ‘old iron and steel for re-manu- 
facture,” which was rather less than in the preceding year, | 


| but nearly £40,000 better than in 1897. Clearly China is a 
market well worth cultivating, and British manufacturers 
have acted wisely in giving the Chinese minister a hearty 
welcome at their various works. 


A NOVEL CANAL LIFT. 


A DESCRIPTION of a proposed canal lift was recently 
presented to the Austrian Society of Engineers by Prof. 
Herr Tentschert. The idea at the base 
of this novel arrangement will be readily understood 
from the diagrams given below. The two levels of the canal 
are connected by an inclined plane built up of masonry. 
Four parallel rails are laid up this plane. A long circular 
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ment of sewage and trade waste had been constructed th 
| matter had not been taken in hand seriously until the formatioy 
| of the Mersey and Irwell Joint Rivers Committee in 189], This 
authority, which consisted of twenty-four members, representing 
the County Councils of Lancashire and Cheshire, and the comune 
boroughs in the watershed, was constituted under a Provisional 
Order of the Local Government Board to enforce the powers of 
the Rivers Pollution (Prevention) Act, 1876, the application of 
the Board being supported by the manufacturers, who urged 
that the work should be taken in hand by a representative 
central authority, so as to ensure to them uniformity of treat. 
ment. In addition to the Act of 1876 the Joint Committee 
obtained further parliamentary powers in 1892. The author 
gave tables showing the number of manufactories in each 
industry from which waste waters of a polluting character were 
discharged, and a comparison between the number of puritication 
works constructed in 1893 and at the present time. A speci! 
description was given of the works at three manufactories where 
the trade waste was efliciently treated, together with the cost of 
| the works and the annual cost of treatment, and the paper was 
accompanied by plans and sections of these works. The many. 
factories referred to were those of R, Clay and Sons, Kelsall and 
Kemp, and Syddall Bros, R. Clay and Sons carried on the process 
of ordinary bleaching, dyeing, and finishing, and the works for 
purifying the trade waste consisted of precipitation tanks and 
tilters, sludge tanks, presses, &c. The volume of water at times 
amounted to 500,000 gallons per day ; it was treated with lime and 
“iron alum” and settled in tanks in which most of the suspended 
solids were intereepted ; from these tanks the water was pumped 
to a second series of tanks for further precipitation, and the clear 
liquor was finally passed through cinder tilters to the stream. 
| Kelsall and Kemp were woollen manufacturers, dyers, and 
finishers, The trade waste was of a very polluting character 
owing to the amount of soap used in the scouring processes, 
and the grease extracted from the wool. The waste containing 
the grease, &c., was kept separate from the dye-water in the 
ill, so that it might be treated by itself. It was pumped into 
. series of three tanks, in which the solids were precipitated 
vy lime and ferric chloride, the clear liquor passing forward 
through a second series of tanks and filters into the stream; 
the sludge was discharged on to filters composed of cocoanut 
matting, and after it had dried sufficiently it was pressed and 
the oil extracted. The dye-water from the mill, to which was 
idded the clear liquor from the grease tanks when they were being 
irawn off for cleaning, was settled in a series of tanks, and filtered, 
lhe volume of water dealt with was 180,000 gallons per day, 
Messrs. Syddall Bros, carried on the processes of calico printing, 
lyeing, and bleaching, and the pollution was caused by alizarine, 
logwood, and other dyes, soap, starch, &c. The total volume of 
the trade waste emounted to about 70,000 gallons per day ; the 
water from the various departments was collected to a well, whence 
it was pumped to the purification works, which consisted of a 
central settling-tank and two precipitation tanks, used alternately, 
each of the latter holding a 2) days’ supply ; iron alum was used 
as precipitant. The sludge was drawn from the settling and pre- 
cipitation tanks into a well, and was thence pumped to a 
sludge-drying area, The water from the precipitation tanks 
was finally filtered through tine ashes. A description was 
given of the methods adopted at another printworks in the water- 
shed, where the waste waters from the logwood, indigo, and soap 
| were severally subjected toa preliminary treatment before being 
| sent forward to the precipitation tanks. In the case of the logwood 
| the object of this preliminary treatment was to reduce the cost of 
| 
| 
| 


treatment in the tanks, as it was found that the concentrated log- 
wood liquor was more easily dealt with by itself than when mixed 
with other waste. The indigo and soap-recovery plants were re- 
munerative, and should be adopted at all works where possible, 
This method of treating the different polluting matters separately 
should receive special attention, as being undoubtedly the most 
economical and efficient. In addition to the detailed description 
of the works mentioned above, suggestions were given as to the 
methods of treatment which should be adopted at bleach works, 
paper works, tanners’ and fellmongers’ works, breweries, collieries, 
and chemical works. The polluting waters from bleach works 
might be treated by precipitation in tanks similar to those of 
Messrs. Syddall, and, if convenient, it was advisable to separate 
the final wash water, to reduce the volume, as that water was 
usually pure enough to be discharged direct into the stream. The 
water from the keirs, being highly concentrated, should he 
collected in a separate tank and discharged gradually into the 
remainder of the water for treatment. The materials used in 
paper works varied so much that it was impossible to describe a 
typical purification plant; if esparto grass or straw was use? 
evaporators should be put down, and the soda ash recovered, the 
wash water being precipitated in tanks, Precipitation tanks were 
also required at mills where rags, hemp, &c., were used. The 
more extended use of wood pulp had materially reduced the pollu- 
tion. The polluted water from tanneries. fellmongeries, and 
breweries should, if possible, after preliminary treatment, be ad 
mitted into the sewers, but if this was impossible, efficient precipita- 
tion tanks, followed by filtration or land treatment, were necessary. 

The second paper, on ‘ Experiments on the Purification of 
Waste Water from Factories,” by W. 9. E. Meade-King, M. Inst. 


| steel drum, open at both ends, rests on these rails, and has , C.E., was an azcount of experiments made with a view to arrive 


the ends of two ropes attached to it, at two or more points. 


| The ropes are laid as shown round guide pulleys and on toa 


windlass. When the drum is in the position shown in 
the engraving, the upper rope is wound up on it, whilst the 
lower rope is unwound. By pulling on the upper rope the 
drum is caused to revolve and rolls up the plane. A system 
of weights, which roll down a tunnel parallel to the face of 
the inclined plane, and is connected by other ropes with the 
drum, effect a balance. The drum, as we have said, is open 
at both ends, but it is partly closed by an annular ring, so 
that it will in any position hold an amount of water sufficient 
to float a barge. It is obvious that the ingress and egress of 
the latter is very easily effected, and the system under certain 
conditions might prove feasible, but, as a rule, in such cases 
as it would be fitted to deal with, locks would be more 
cheaply installed and more simply worked. 


THE INSTITUTION OF CIVIL ENGINEERS. 
THE PURIFICATION OF WATER, 

Ar the ordinary meeting on Tuesday, January 9th, Mr. Charles 
Hawksley, vice-president, in the chair, two papers were read. 
The first, on “‘ The Purification of Water after its Use in Manu- 
factories,” by Reginald A. Tatton, M. Inst. C.E., dealt with the 
seriously polluted condition of the rivers in the Mersey and Irwell 
watershed, which had for many years been the subject of com- 


at a simple and efficient means of dealing with foul waters after 
their use in manufactories. Many processes already existed by 
which these waste waters could be dealt with, and doubtless 
there were those who would find nothing new in the treatment 
recommended ; but the position of a manufacturer was very 
different from that of a local authority, who, on being called 


upon to carry out works for sewage purification, could obtain 


sanction to & loan for the purpose, the repayment of which 
was extended over a considerable number of years; wheres 
the individual could obtain no such sanction, but could be 
called upon to earry out such works at his own expense. It was 
therefore an important matter that the most simple process 
obtainable should be discovered, and it was hoped, if the paper 
taught nothing new, it would at any rate cause ventilation of the 
subject, and so be the indirect means of attaining the object in 
view. It was hoped that comments would be made on the use of 
salt water as an addition to certain precipitants for the purpose 
of causing rapid precipitation, The author was not aware that 
any such treatment had been previously tried ; and it was such « 
simple expedient that, even if it proved a failure when tried on 
alarge scale, its trial could have no injurious effect either on the 
works or the pockets of the manufacturers. Rapid filtration was 
considered an essential point owing to the probability of there 
being only a very limited area in which to put down purification 
works, and the experiment showed that this could be obtained by 
having three or four mediums—all of the simplest description— 
with a space of a few inches between each, so that the liquid, 
instead of being held up in the filter, had practically a free 
passage ; at the same time it was aérated and was acted upon by 
the mediums sufficiently to turn out an effluent to all appearence 


plaint. Although in some instances works for the treat- | clean and pure, and free from smell. 
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| METHODS OF COALING SHIPS AT SEA 


Lieut Bells Plan 1887 


Fig.! 


-235 ft 


Fig 3. Philip Low’s Plan 1893 


COALING VESSELS AT 


A PAPER entitled ‘* Coaling Ships in Squadron on the Open Sea ” 
was delivered by Lieutenant R. 8. Lowry, R.N., before the Royal 
United Service Institution, London, April 13th, 1883. In Lieut. 
Lowry’s plan, special coal boxes or boats holding about a ton of 
coal were proposed to be carried by a collier and passed from that 
to the warship by lines, hoisted on deck, emptied, and returned. 
These boxes contained an air-tight chamber so as to float. The 
plan was fully discussed, and was evidently not considered practi- 
cable. Four years later a paper entitled ‘‘Coaling Ships of War 
at Sea’ was read before the same Institution, by Lieutenant C. E. 
Bell, K.N. This paper was quite fully discussed by Admiral Boys, 
the late Vice-Admiral Colomb, Commander Campbell, Captains 
Fitzgerald and Henderson, and others. 

Lieutenant Bell gives a quotation from Captain Scott, which 
forms his excuse for putting his views before the Institution is 


follows :—“* I think, moreover, that you require, if you have groups | the duties of colliers, store ships, transports in a fleet, should be 


of squadrons, some equal coaling power or means of coaling at sea 
which we have not yet hit upon.” And then says:—‘‘I feel sure 
that all officers will agree with me that coaling from broadside at 
sea is impossible, except in very calm weather, and even then it is 
attended with great risk to both men and material employed.” 
And “Lam sure I am supported in such belief, by all who have 
considered the subject, that the only way by which the various 
difficulties and dangers of coaling at sea can be overcome and the 
work carried out successfully with the least possible delay, and 
absence of danger to men and material, is by coaling from bow to 
stern.” Also, ‘tI do not make any claim to originality ; in fact, I 
believe the same idea has occurred to many officers who have given 
any consideration to the subject, and, in fact, on submitting a 
sketch of the present plan to Sir J. H. Cammerell a short time 
ago, he then told me it had suggested itself to him some years 
back, and he believed it to be the only way it could be done.” 

Bell's requirement. Lieutenant Bell says, ‘‘ Any satisfactory plan 
of coaling at sea must satisfy the following requirements : —(1) 
Rapidity. (2) Safety. (3) Ability for the ships engaged in the 
operation to proceed with the minimum diminution of speed. 

hese three requirements are absolutely essential to the success of 
any plan, but there are others of no little importance. (4) Neces- 
sity of keeping coal dry. (5) Minimum of labour to be employed. 
(6) Little cost for material necessitated, 

Lieutenant Bell's plan.-The plan suggested by Lieutenant Bell 
is that shown in Fig. 1, in which it will be seen that he first took 
the collier in tow of the warship, and then added an inclined and 
elevated cable attached low down to the after mast of the warship 
and to the top of the foremast of the collier. On this elevated 
line a truck or carriage was employed capable of running along 
this line. T'wo ropes are shown, one fastened to the rear, and one 
to the front of this truck, leading the one to the warship and the 
other to the collier, so that the bags of coal secured to the truck 


can be drawn over to the warship, and the empty truck hauled | 
The hawsers he showed crossed from the | 


back to the collier. 
“stern pipes of the ship of war to the bow ports, hawse ports, or 
other convenient places of the coal ship.” He proposed to carry 
five bags at a time, carrying about 220 1b. of coal per bag. The 
bags were to be hoisted, by some arrangement not shown from the 
deck of the collier, to the suspended cable, and there attached by 
4 man stationed on the foreyard for that purpose. With this plan 


he proposed to satisfy all the requirements which he had laid out | 


—namely, rapidity, safety, &c. While he refers to the fact that 
his appliance costs but a trifle, he adds the following :-—‘‘ I would 
at the same time insist that no expense should be considered too 
great to carry out this most important, I may say all-important, 
operation in those cases where it may be essential to the success or 
safety of any ship or ships of the Navy, or any expedition they 
may be engaged in.” 

Viscussion of Lientenant Bell's plan. The discussion that 
followed was properly very severe on Lieutenant Bell's plan, for, 
as it will be observed, there were no means provided for maintain- 
ing a uniform tension on this elevated and suspended wire, and if 
the vessels so rigged were pitching ever so little, either one of two 
things would oecur, and pechahty toth after a short time. By the 
ships pitching towards each other the coal bags would be likely to 
be dropped into the sea, and by pitching away from each other, 
either the foremast of the collier would be unshipped or the sus- 
pended cable snapped. Commander Campbell said :—‘ I do not 
agree with him, but I admire his principle, and I sincerely hope 
this paper may help to give another blow to the ‘ happy-go-lucky 
system,’ and assist us in bringing about that systematic organisa- 


tion of every detail for which the Navy is now crying with one | 


voice, and which is now er receiving the special attention of 
our rulers.” Lieutenant Tupper said, among other things :—‘‘I 
think the practice of coaling ships, both at sea and in harbour, 
ought to be made just as much a drill and evolution as are many 
other operations which have to be performed.” The chairman of 


mes, paper by Mr. Spencer Miller, mted at the annual meeting of 
the American Society of Naval Architects and Marine Engineers. 
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Fig.6. Miller's Experiments 1898. 


the meeting, Admiral Boys, said in relation to Bell’s plan :—‘* But 
if those ships should get in any seaway whatever, the operation, | 
believe, must break down. As to blockading, if we are to 


blockade, the practice of coaling at sea by boats or otherwise will | 


occasionally be adopted.” 

Lieutenant Tupper's plan.—Lieutenant R. G. O. Tupper, R.N., 
submitted a different plan for coaling vessels at sea, as shown in 
Fig. 2. His plan provided an endless rope, starting from the stern 
of the collier in bow of the warship, passing over an elevated 
support on the foreyard, thence to the after mast of the warship, 
and thence to the forepart of the warship. This endless rope was 


to have buckets of coal secured to it at frequent intervals, the | 


whole operated by a capstan, and the coal in that way passed from 
one ship to another. This plan was, of course, subjected to the 
same criticisms as that of Lieutenant Bell’s, namely, that in any 
seaway whatsoever the cable would either be dropped into the sea 
by excessive slack or snapped by pitching in the reverse direction. 
He continued, however, by saying : 


large and of the highest speed, and armed with quick-firing and 
machine guns, so that they might be utilised as scouts for the 
fleets and in the capture of the enemies’ commercial fleets when 
not actually employed in the operation of transmitting the sup- 
plies they contain to the ships of the fleet to which they may be 
attached.” 

The Low plan.—The Hon. Philip B. Low secured a patent, 


| July 10th, 1893, on a plan practically the same as that of Lieu- 


tenant Bell, described in his paper six years earlier, but with the 


| addition of a counterweight secured to the end of an elevated 


carrying cable, Fig. 3. This counterweight was arranged to main- 
tain a constant tension, and consequently a constant deflection on 
the suspended cable, regardless of the motion of the ships. The 
use of a counterweight to maintain a constant tension on a sus- 
pended wire rope has successfully been employed in wire rope 
tramways. His plan was tested by the Navy Department in 
October, 1893. The test took place on board the U.S.S. San 
Francisco and the U.S.S. Kearsarge. The distance from the 
shears of the cruisers to the upright poles on the collier was about 
235ft., so that the distance between the vessels was something less 
than 200ft. The transporting cable, or the transmission wire, as 
the inventor called it, was secured to the deck of the San Fran- 
cisco, supported by a pair of shear poles at the stern, then run on 
an incline to a gin block near the foremast of the Kearsarge, 
which played the part of the collier, at an elevation of about 32ft. 
above the point of suspension on the San Francisco. This gave an 
air-line inclination from the points of support of about 8 deg. to 
the horizontal. After the cable was rendered about the gin block 


| it was bent backwards, and on the end was secured a counterweight 


about 1600 lb. weight. The bags of coal weighed nearly 200 Ib., 
and the time required to travel from the pole head on the collier 
to the shear pole on warship was about 14sec. The time of hoist- 
ing and sending over ten bags of .coal was about 20 min., giving 
the rate of about 2 to 2% tons per hour. The Board of Naval 
Officers were instructed to report. upon the trial, and their official 
report was that in rough weather the apparatus would not be of 
great value in transferring coal from one vessel to another. The 


| apparatus was reported to have worked well; but as the sea was 


calm, it was impossible to tell what would have been the effect in a 
moderate sea. 
ships would have to be increased for safety, and there would have 
to be a corresponding increase in the height of the gin block, in 


| order that a proper inclination could be given to the connecting 


rope. Presuming that the distance between ships be increased to 


| 300ft., the same angle of inclination preserved, and the same 
| height of shear poles on the warship, then the gin block on the 


collier would have to be located 70ft. above the deck of the collier. 
Seventy feet above the deck of the collier would take one to the 
truck of the foremast of the U.S.S. collier Saturn. It is clear that 
to attempt to attach bags of coal at such a height as that above 
the deck would be ‘difficult, if not impracticable, especially 
in a rolling sea, Even then the capacity, whatever it might have 
been at 200ft., must be something less at 300ft. distance between 
the ships. In order, therefore, to increase the capacity of this 
device, it would be necessary to increase the load ; but as it will 


| be noticed that with a 200 1b. load a 16001b. counterweight was 


employed, a 4001b. load would require a 32001b. counterweight, 
ps a 6001b. load a 48001b. counterweight, and so on. The 
element of danger to the ship in carrying any such counterweight 
would seem to need consideration. If the tow-line should snap, 
this weight would be pulled up to the gin block, and then some- 
thing would give away, and the dropping counterweight would do 
great damage. 

The John E. Walsh plan.—Fig. 4 illustrates a plan patented by 
John E. Walsh, of New York. e cable R, attached at one end 
to the towing boat, inclines upward and bends over a pulley block 
O, near the head of the foremast, thence bends under the pulley 
block O, carrying a counterweight ,.W. The rope is bent many 
times, and must therefore carry a very large counterweight to 
sustain the requisite tension in the rope R, e objections which 


“*T think vessels performing | 


| ‘June 7th, 1898. . 
As the sea becomes heavier, the distance between | 


| to our sorrow, 
| too, that will stand any amount of knocking, but no sooner had 


Fig.7. Miller Conveyor 1899 


| have been offered by the author to Low’s inclined cable and 
counterweight apply equally well to the Walsh plan. The figure 
also illustrates overhead derricks for hoisting the load out of both 
hatches to platforms on the masts, the platform on the mainmast 
being somewhat higher than that on the foremast, and an auxiliary 
inclined cable between the masts adapted to carry the coal for- 
| ward. The author believes that any hoisting device of this kind 
| elevated to any height will be impracticable ina rolling sea. If 
| the load is to be hoisted at all on ships at sea, it should certainly 
be steadied between guides. 

Lieutenant Niblack’s paper.—Lieutenant A. P. Niblack, in a paper 
on ‘** Coal Bunkers and Coaling Ships,” read before the Society of 
Naval Architects and Marine Engineers in 1893, presented a most 
complete argument for the necessity of rapid coaling as a factor 
in efficiency, and he gives considerable data on the rapidity with 
| which the ships then built in the United States navy could be 
coaléd in harbour. He says :—‘‘ Our crack ship, the San Francisco, 
could only take coal in at Sandy Point at the rate of ten tons per 
| hour, and ordinarily she takes three days, working hard, to fill up. 

Efficiency in ship's crew must be supplemented by the best mechani- 
cal arrangement practicable, and the ship must be both able to go 
anywhere and stay there.”” ‘* Coal supply and rapid coaling are very 
important factors in efficiency, not only in emergency, but in time 
of peace, for the time spent in coaling ship is time wasted.” He 
then gives the rates representing an average of three or more good 
actual performances of each ship, and shows that the Chicago, the 
Charleston, and the Newark coaled at the rate of thirty tons per 
hour. He quotes from the English manceuvres, giving the average 
of the Thunderer at 175, and of the Anson at 51°6 tons per hour, 
the latter using the Temperley transporter—see Fig. 5. Recently 
English ships coaling in a harbour being completely surrounded by 
colliers and working Temperley transporters and whips combined, 
have coaled 150 tons per hour. It seems to the writer very 
apparent that the United States navy needs not only an 
appliance for coaling at sea, but also a far better means than at 
present employed for coaling in harbour. At the present 
time the United States navy owns but one Temperley 
transporter, the device which the British Navy has used with so 
much success and has so extensively adopted using now nearly 200. 
This transporter was fitted to the collier Saturn during the late 
war, but does not know if it was ever used, or whether any report 
was ever made upon it. 

Lieut. Niblack’s paper appealed for larger coal capacity and 
greater facility for getting the coal into storage. Naval Con- 
structor Francis T. Bowles, United States navy, said, in reference to 
Lieut. Niblack’s plan, as follows :—‘*I have no doubt that it would 
add at least 20 per cent. to the cost of the vessel, and the propor- 
tion of cost as a vessel grows larger would increase, because the 
larger the ship the greater the amount of space and weight every 
one thinks he ought to be allowed to dispose of.” 

Diticulties of coaling at sea during the Spanish-American war 

| 1898.—Touching upon the difficulties which were experienced by 
the United States vessels during the Spanish-American War, the 
author quotes some paragraphs which appeared in the daily Press 
while the conflict was being waged. The Commercial Advertiser, on 
June 26th, 1898, published a diary of their correspondent located 
on board the United States battleship Iowa, and only that part is 
| quoted from which has reference to the coaling problem :— 
The collier Justine is alongside, and 
we started in coaling. The Justine has not the coaling capacity 
of the Merimac, but she is a fine steamer, very strongly built. In 
a seaway this is a great advantage, for though we gave her some 
pretty hard knocks, no holes were punched in her side. Since she 
comes right alongside our armour belt, she can be the only sufferer. 
She is also very convenient to coal from. Working three forward 
hatches, we are able to take aboard very easily 260 tons before 
supper time. 

** June 8th, 1898. Much to our disappointment we found that we 
cannot get the Justine again to-day, as she was ordered over to 
the Brooklyn, and we had to content ourselves with the Sterling, and 
We had every fender out possible, big rope fellows, 


the Sterling come alongside than she came up heavily against our 
ash chute and opened a hole in her side. There was nothing to do 
but send the carpenter’s gang aboard and shove her off for repairs. 
Every one is disgusted with the Sterling for having sides like paper. 

* June 11th, 1898. We tried to coal again from the Justine to- 
day. Made all preparations, and even started sending the coal 
aboard, but, before we got more than a dozen bags on, the ships 
knocked together again so badly that we had to cast the collier off 
and give it up again. It is most aggravating, for now we must 
clean up the ship, only to start in coaling again on Monday.” 

Thus it will be seen that coaling was begun on the 7th, and on 
the 8th, 9th, 10th, and 11th, practically no coaling was accom- 
plished, although each and every day they needed coal, and were 
desirous of having it. It may be interesting to know that this 
same collier Justine, after discharging a single cargo of coal, was 
returned to Newport News and laid up a long time for repairs, the 
bill for which exceeded 4000 dols. 


It is generally conceded that Cervera’s defeat was due directly 


75 
| 
\ 
Fig 2 Lieut Tupper's Plan 1887 
9 
Fig 4 The Wash Plan 1889 \ J 
4 
| 
| 


76 


THENJENGINEER 


Jan. 19, 1900 


to the fact of being out of coal and provisions, and he thereby 
sought the harbour of Santiago de Cuba to fill his bunkers, — It is 
also a fact that had he been as speedy about coaling after he had 
arrived he probably could have escaped from the harbour, because 
the American vessels were also short of coal, as will appear from the 
messages exchanged between Admiral Sampson and Commodore 
Schley and the Navy Department, as they appeared in the report 
of Captain Crowninshield, Chief of Bureau of Navigation. The 
following message was sent from Commodore Schley to Admiral 
Sampson :—-‘“‘ Arrived May 21st off Cienfuegos. Expect diffi- 
culty here will be to coal from colliers in constant heavy swell. 
Other problem easy compared with this one so far from the base.” 
On the same day Admiral Sampson received this despatch from 
Commodore Schley, dated May 24th :—‘‘ Coaling off Cienfuegos is 
very uncertain. Having ascertained that the Spanish fleet is not 
here, I will move eastward to-morrow, communicating with you 
from Nicholas Mole ; on account of short coal supply in ships, 
cannot blockade them if in Santiago. I shall proceed to-morrow, 
25th, for Santiago, being embarrassed, however, by Texas’ short coal 
supply and her inability to coal in open sea. I shall not be able 
to remain off that port on account of general short coal supply of 
squadron, so will proceed to the vicinity of Nicholas Mole, where 
the water is smooth, and I can coal Texas and other ships with 
what coal may remain in collier.” So much has been said about 
this matter, it is only necessary to say that had Commodore Schley 
been in possession of colliers fitted to coal at sea, especially during 
his journey from Cienfuegos to Santiago, there would have been 
no — for his leaving Santiago unguarded a day after his 
arrival. 

French erperiments.—While the Spanish-American war was in 
progress the French were experimenting on this problem of coaling 
atsea. The Paris correspondent of the London Times, on July 
28th, said, in reference to the experiments in coaling with the 
Temperley transporter, as follows :—‘‘ The second interesting point 
in these manceuvres has been the attempt to coal at sea, . This 
experiment, if successful, would necessarily have led to a’ con- 
siderable innovation in naval plans, for it would have induced the 
authorities to send out under the protection of men-of-war floating 
depdts which would follow the fleets destined to fight in distant 
waters, and to supply them with coal. The Japon, a collier, 3000 
tons, furnished with a crane—Temperley transporter—while steam- 
ing six knots in a rough sea and strong breeze succeeded in coaling 
the Marceau and La Touche Treville with 200 tons of coal. It was 
a successful beginning, but the operation was not continued as long 
as desired, it being interrupted in the case of the Marceau by way 
of precaution, and in the case of La Touche Treville on account of 
an accident to the Japon, which had to return to Toulon for 
repairs.” This problem does not seem to have been fully solved, 
as proved by the damage sustained by the Japon. The French 
Admiralty *‘ is confident of a decisive result, for it has just decided 
that the Japon is to remain permanently attached to the Mediter- 
ranean reserve squadron. This solution will naturally have impor- 
tant consequences, one of the first being eventually the complete 
re-victualling of ships in motion, or at any rate out at sea. There 
is no doubt, indeed, that, the question being thus raised for all 
navies of the world, it will be solved. We may even go further. 
If all the nations could have not merely coaling stations but com- 
plete re-victualling stations always at hand, victualling on the voy- 
age would be neither necessary nor useful. This, however, is im- 
possible, even for the richest and best equipped Powers, especially 
now-a-days, when colonising nations may be drawn into action in 
far distant regions. It may therefore be supposed that the 
problem to be laid down will be coaling and re-victualling in 
motion.” ‘* This is the question now before all the great navies, 
and as such experiments cannvt be made in the dark, it is certain 
that all nations will almost simultaneously have the necessary 
apparatus for enabling ships to be supplied at sea, so that they can 
be sent to the greatest distance without running short, at the 
moment of combat, of either food or coal.” 

Coal supply Viee-Admiral Colomb, R.N.—A number of in- 
teresting reviews of the Spanish-American war were made by 
foreign naval officers. One of the most interesting touching the 
subject of coal supply was written by the late Vice-Admiral P. H. 
Colomb,, R.N., in Cuss‘er’s Magazine, published August, 1898, 
entitled ‘‘Coal Supply, Speed, Guns, and Torpedoes in Marine 
Naval War.” Among otber things under the head of coal supply, 
Vice-Admiral Colomb said :—‘‘ We get speed and certainty for 
voyages made under steam, and the full advantages are reaped 
in peace time, because coal supply can be exactly arranged for 
and calculated according to the work required of it, for that can be 
known, but for the warships in war no such special arrangements 
and calculations are possible. Coal supply can be treated only 
generally before war breaks out. No one can say beforehand 
whether it has been advantageously or economically allotted.” 

Becoming interested in this question in 1893, the author proposed 
at that time to stretch an elevated cable from the stern of the war- 
ship to the bow of the collier in tow, one to be securely fastened to 
the warship and the other end wound around the compensating 
engine, similar to the steam towing machines. The load running 
on this cable was to be conveyed over by an endless rope. It was 
expected that the compensating engine would keep an equal strain 
on this elevated line irrespective of the pitch of the vessels so con- 
nected. In March, 1898, Lieutenant J. J. Woodward, Naval Con- 
structor, located at Newport News, Va., invited plans and prices 
on a device containing much the same general ideas. A few 
weeks later—April—a plan was sent to Mr. Woodward, and he in 
turn transmitted it, with favourable recommendations, through 
the Chief Constructor, to the Secretary of the Navy. It was not, 
however, until August of the same year that any understanding was 
had with the Navy Department whereby the work of construction 
could be begun. The plan, considerably modified, was submitted 
to a Board of Naval Officers, consisting of Rear-Admiral Ramsay, 
president, Thomas Williamson, chief engineer, and Z. L. Tanner, 
commander, and they consider the device ‘feasible in moderate 
weather.” Thereupon the Department contracted with the 
Lidgerwood Manufacturing Company, of New York City, U.S.A., 
to have the apparatus installed on board the collier Marcellus. 
So much time was lost in negotiations, however, that before the 
work of construction was begun the war came to an end. 

The author's experiments,—October 15th, the author performed 
an experiment in New York harbour with a tug, towing a sloop, 
using a quarter-sized model. Shear poles were mounted on the 
tug, and blocks on the mast of the sloop, the distance between 
arms of support being 100ft. An endless rope was employed, 

ing used in accordance with the plan shown in Fig. 6. A moy- 
able sheave in the bight of the cable aft the mast was held taut by 
a line connecting it with a sea anchor or towing cone dragged in 
the sea behind the sloop. By this plan it will be observed that 
the tug towed the sea anchor as well as the sloop, the latter 
merely supporting the rope as it passed over, A carriage gripped 
to the upper part and provided with wheels to roll on the lower 
part served to carry the bags of coal over from sloop to tug. As 
the experiment was performed in a storm, no photographs were 
taken. The storm was so severe that the sloop shipped water 
over the bow, and both boats rolled and pitched very badly. In 
spite of this, however, the bags of coal were conveyed across the 
space as though the sea was smooth ; the sea anchor serving to 
perfectly act as a compensator, maintaining a constant tension on 
the endless conveying cable. If such a plan were adopted, the 
sea anchor would have to be selected in accordance with the speed 
vf towing; the greater the speed the smaller the cone required. 


DESCRIPTION OF THE MILLER CONVEYOR ON THE U.S.S. 
MARCELLUS, 


(1) It is proposed, with this device, for the warship to take the 
collier in tow, or the collier to tow the warship, leaving the 
distance between ships about 300ft.; this method of securing boats 
at sea is recognised as being safe. 

(2) The warship to receive the coal will erect a pair of shear 


poles on its deck, which, secured by guys, will support a sheave 
wheel and a chute to receive the load, 

(3) The collier is provided with a specially-contrived engine 
located aft the foremast, having two winding drums. A steel 
cable, jin. diameter, leads from one drum to the top of the fore- 
mast, over a sheave, thence to the sheave on the warship, back to 
another sheave on the top of the foremast, thence to the other 
drum. This engine gives a reciprocating motion to the conveying 
rope, paying out one part under tension; a carriage secured to 
one of the parts passes to and from the warship, its load clearing 
the water intervening. 

(4) A carriage of special form is provided with wheels which 
roll on the lower part to the cunveying cable, and grip slightly but 
sufficiently the upper part of the cable. This carriage will carry 
bags of coal 7001b. to 10001b. The load is held by a hook pivoted 
at the bottom of the carriage, which hook is held by a latch. 
When the carriage comes in contact with the rubber buffer on the 
sheave block at the warship, this latch is pressed in, thereby 
releasing the hook and its load. Should the carriage strike 
heavily at either terminus the upper part of the cable will slip 
through the grip and no damage will be done. 

(5) As soon as the bags are dropped, the direction of the rope 
is reversed, and the carriage returned to the collier. During the 
transit of the load an elevator car descends to the deck, bags of 
coal placed thereon, suspended from a bale, and elevated again to 
the stops on the guides, so that when the carriage has returned to 
the collier, the pointed hook finds its way under the bale or hanger 
supporting the coal bags. The instant the load is hooked on the 
direction of the ropes is again reversed, the carriage takes its load 
from the elevator and transfers it across the intervening space to 
the warship, and drops it again into the chute. 

(6) The engine for operating the conveyor is of peculiar con- 
struction, It runs practically all the time in one direction, its 
speed being varied by the use of the throttle. The drum near the 
foremast is provided with friction mechanism so that it is capable 
of giving to the rope a tension anywhere from 1000 1b. to 4000 Ib. 
This drum is operated by a lever. The other drum is of special 
form, employing two dry metallic surfaces in contact. This drum 
is adjusted so that it will slip under any strain exceeding, say, 
3000 lb, Itmay be adjusted while the operation is going on, the 
tension being increased if the load sags too much, and diminished 
if the deflection is unnecessarily small. The forward drum will be 
referred to hereafter as the 4000 !b. drum, and the other as the 
3000 Ib. drum. When the engine is running, the tendency of both 
drums is to draw both parts in, one to the extent of 40001b. and 
the other 30001b. The effect, therefore, is for the 40001b. drum 
to prevail and overhaul the 3000 Ib. resistance, and it is this resist- 
ance that sustains the load in its transit between the two boats. 
Through the co-operation of the two drums the conveying distance 
between the two boats is compensated for, and a practically 
uniform tension sustained during the transit of the load. If the 
points of support on the two ships approach each other—during 
the transit of the load—the effect will be that the drum pulling 
4000 Ib. will take up the slack so produced, and the 3000 1b. drum 
will temporarily cease slipping, or at least the slip will be reduced. 
If now the boats pull apart, the 30001b. drum will simply slip the 
faster. All that is necessary, therefore, in the operation of this 
machine is to see to it that the speed of transit is in excess of 
double the speed at which the two boats come together. 

(7) After the load is dumped at the warship the operator of the 
engine releases the friction lever on the 4000 Ib. drum, thus reduc- 
ing the tension on the lower part to some point considerably below 
3000 Ib., whereupon the 3000 lb. drum acts to haul in rope, and 
thus returns the carriage to the collier. 

(8) The speed of conveying is about 1000 per minute, conse- 
quently the load will be taken from the collier and deposited in the 
warship in about twenty seconds. 

(9) Attention is called to the fact that the total tension on these 
two parts of rope will never exceed, say 8000lb.; furthermore, 
should the ships pull away from each other and the tow-line part, 
the only effect will be to unwind the rope from one of the drums, 
its end falling into the water, whereupon the other drum will wind 
in the other end of the rope and recover the carriage attached 
thereto. The drum used for operating the conveyor also serves to 
wind up and store the cable when the collier is not coaling at sea. 

As this paper goes to press, the collier Marcellus is fitted with 
this device, consequently any further description of it will be 
deferred until the meeting of the Society, when the author will be 
in a better position to give illustrations and descriptions of the 
machine as it will be tried at sea, 


ALMANACS, CALENDARS, &c. 


We have to thank the Campbell Gas Engine Company, Limited, 
for an exceedingly neat pocket calendar and diary. A feature of 
it is a railway accident insurance policy for £500 on the first page. 
A pocket for stamps, &c., is formed in the cover. 

Mr. Percy J. Neate, of Rochester, has brought out a wall 
calendar, much on the same lines as last year. Itis nicely got 
up in black ink on a white card, the result being a pleasing con- 
trast with some of the highly coloured and ornamented calendars 
which are usually considered attractive. 

Peckett and Sons, of the Atlas Locomotive Works, Bristol, have 
issued a wall calendar of handsome appearance, and having 
monthly ‘‘ tear-off ” slips. As usual, the calendar is ornamented 
by an excellent photographic reproduction of one of their recently- 
constructed locomotives, a six-wheels coupled saddle tank engine, 
with 18in. cylinders, and weighing 50 tons. On the back of the 
calendar there is given a large amount of useful information. 

The Hunslet Engine Works, Leeds, are issuing a neat wall 
calendar of the monthly ‘* tear-off” type. 


CATALOGUES. 


Westinghouse Electric Company, Limited, Norfolk-street, Strand. 
Circular No. 1010. Self-cooling transformers. 

Burnham, Williams, and Co., Baldwin Locomotive Works, 
Philadelphia. This is a copy of the monthly booklet issued from 
these works, giving illustrations and particulars of the locomotives 
recently constructed. 

The Horseley Company, Limited, Tipton, Staffordshire. Ilus- 
trated description of the works, together with information regard- 
ing work executed by the company. The printing and illustrations 
are of the highest standard. 

Robert Boyle and Son, Limited, Holborn-viaduct. London. 
New illustrated catalogue. This book is in reality something more 
than a mere description of this firm’s specialities ; it forms an 
artistic practical treatise, in which is demonstrated how efficient 
ventilation can be successfully achieved by a natural agency and 
without complex mechanical arrangements, 


AccorDING to the monthly report on the state of the 
skilled labour market published by the Labour Department of the 
Board of Trade, the general state of employment continued 
good in December, and the percentage of unemployed members 
returned by trade unions lower than at any similiar period of the 
year since 1889. In the 123 trade unions making returns, with an 
aggregate membership of 511,184, 12,664—or 2°5 per cent.—were 
reported as unemployed at the end of December, compared with 
2°2 in November, and with 2°9 per cent. in the 118 unions, with 
a membership of 470,391, from which returns were received for 
December, 1898, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Great activity prevails at all the works, and the upward tendenoy 

of prices continues, Galvanised corrugated sheets were quote] 

on ‘Change in Birmingham this—Thursday—afternoon £15 

24 w.g., f.o.b, Liverpool, The demand for Natal and Cape Cals 

is greatly increasing, owing to the immigration of refugees ina, 

the Transvaal and Free State, and from Great Britain. Owing ¢, 
the crowded condition of Cape Town, Durban, and other South 

African towns, temporary structures have to be erected for housj 

the population, so that corrugated roofing sheets are in heavy 

demand. Black sheets are advanced 5s., making the minimun 

price £11 5s. for 24 gauge. They are in large demand for use }y 

the galvanisers, 

Hoops and all classes of strip are in large out-turn at satisfactory 
prices, and the demand is excellent. The Hoop and Thin Strip 
Association have advanced prices 10s. per ton, making the basis 
price £11 for 20 gauge, with the usual extras. Some makers 
however, state that they are securing 7s. 6d. to 10s. more than this 
basis price. Cut lengths are, as usual, 5s, extra. The Association 
of Hinge Strip Manufacturers have reduced discounts 25 per cent, 
which is equivalent to a net rise of 5 to 10 per cent. Cas strip 
is advanced to £10, and bedstead strip in cut lengths is £1] jg, 
Steel strip is also quoted £11 5s., or a rise of £2 upon a few 
months back. 

Marked bars continue £11, and common unmarked bars are 
quoted £10. A further meeting of the small rounds section of the 
Unmarked Bar Association has been held to consider the question 
of extras, and although no official change has been made in the 
present position, yet several of the members have declared their 
intention of forcing the 10s. extra upon gin. gauge, and with other 
sizes accordingly. 

Steel of all kinds is in great demand. Steel rounds realise 
£10 15s, to £11, delivered in South Staffordshire. Best cold-rolled 
and close-annealed steel sheets for working up purposes are quoted 
£13 for singles by Staffordshire makers. Serviceable steel sheets 
for tin-plate making are being sent here from Wales at about £12 
for 24 gauge, delivery Midiand stations, which is an advance of 
about 30s, upon three months ago. Midland tin-plate makers 
quote tinned sheets £29 per ton for coke singles, and £30 10s, for 
coke doubles ; with £31 for charcoal singles, and £32 10s. for 
charcoal doubles. The next bi-monthly average selling price in 
the Midland iron trade is expected to be declared about a week 
hence, and is pretty sure to show a further advance. 

Pig iron is quoted :—Staffordshire cinder forge, 72s. 6d. to 73s,; 
part-mine, 75s. ; all-mine, 77s. 6d. to 82s. 6d.; best, 90s. to 92s. 6d.; 
cold-blast, 120s, to 127s. 6d. Midland sorts are in great request, 
the output being hardly sufficient to meet the requirements of 
consumers, Northamptonshire and Leicestershire sorts are quoted 
73s, to 75s., and Derbyshire 74s. to 76s. These high prices are 
largely due to the advanced rates for cokes. Derbyshire coke has 
been advanced to 30s. per ton at the ovens, and Durham and 
Welsh coke is quoted 40s,, delivered into this district. Pig iron 
is being imported from other districts to a considerable extent, to 
make up for local shortness of supply. Coal also is decidedly 
dearer than recently. Some of the coalowners are making in- 
creased charges for the use of wagons, and are abolishing the 
custom of giving extra weight, so that manufacturing as well as 
domestic sorts are from 2s. to 2s. 6d. dearer than a few months 
ago, and this, of course, increases the cost of iron. 

The brass and copper industries appear to be in a sound, if not 
very active, condition. In a few cases manufacturers are making 
for stock, but there is no dearth of consumptive demand, at all 
events for goods of the cheaper descriptions. But copper goods 
are not selling so freely, as public confidence in the stability of 
the metal has been somewhat rudely shaken by recent fluctuations, 

In the Birmingham metal-working industries there are some 
large contracts under execution for municipalities, local authori- 


| ties, and railway companies in various parts of the country. In 


the export department shipments have been interfered with of late 
by the scarcity of freightage, owing to the large number of 
merchant vessels required by the Government for transport pur- 
poses, There are consequently a good many unexecuted orders 
and cargoes awaiting shipment for various colonial and foreign 
markets, which will swell the returns of future months. The most 
urgent orders at present are those arising out of the war, on the 
execution of which some of our manufacturers are engaged almost 
night and day. 

In the machinery branches in the Birmingham district there is 
steady, if not full, employment, but there is not the pressure of 
demand which was experienced last summer, and many engineers 
and machinists could do with additional orders. Structural 
engineers, however, continue very busy, and report contracts 
which, in many cases, will carry them through the greater part of 
the year. They complain, however, that prices are not what they 
ought to be relatively to the cost of labour, fuel, and steel. But 
this is, doubtless, an evil which will correct itself with the abate- 
ment of competition, as orders acc late in facturers’ 
books. 

Makers of springs and axles report business active, both for 
home and export, and this fact, taken in connection with the 
recent rises in metal and fuel, has prompted them to declare 
another advance of prices equivalent to from 74 — cent. to 10 per 
cent. During the past twelve months the Axlemakers’ Associa- 
tion has reduced discounts by 10 per cent., which is equivalent to 
an advance of net prices to from 30 per cent. to 40 per cent. 

‘here are loud complaints by Birmingham merchants of the 
wanton injury inflicted on British commerce with Brazil by the 
new Customs regulations of that country, and especially the 
prohibition of the distinctive English labels by which our goods 
have hitherto been identified, and the duplication of invoices, of 
which one has to remain in the possession of the Consulate —thus 
divulging trade secrets and prices’ to trade competitors. The 
Chamber of Commerce have decided to address the Foreign-office 
on the subject, and to invite the co-operation of other Chambers 
in obtaining a reform of these obnoxious rules. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester, — In the iron trade of this district there 
is a continued slow, but steady recovery from the un 
settlement caused by the collapse of warrants with the close 
of last year. Buyers, however, are still to a large extent holding 
back, but as week by week the speculative brands of pig iron go 
on hardening, confidence is gradually returning, and there is now 
a general conviction that for a considerable time to come low 
prices are not at all probable, but that the movement of the 
market is more likely to be in a still further upward direction. 
In fact, apart from the large requirements for actual consumption, 
in which there is no falling off, and which in themselves are suffi- 
cient to give exceptional strength to the market, the fuel 
question is also an important factor in governing the situation, and 
the large advance during the present week on all descriptions of 
fuel throughout Lancashire cannot fail to have its effect on all 
branches of the iron trade, With the increased cost of produc- 
tion, lowness of stocks, and both makers and manufacturers heavily 
sold over a considerable period, there would certainly seem to be & 
prospect of high-priced material for some time to come. 

The Manchester iron market on Tuesday was fully attended, 
with more inquiry stirring, but ne appreciably increased weight of 
buying generally. In pig iron the position is again stronger, and 
there is less underselling by merchants. For local and district 
brands makers are exceedingly firm at their full quotations, and de- 


ivered Manchester, No, 3 foundry Lancashire is quoted 80s, 6d., less: 
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Inshire, 75s. 6d. to 76s. net ; and Derbyshire about 80s. 
with forge qualities, delivered Warrington, 74s. 2d. to 
nhs, 8d. net cash for Lincolnshire, and 76s. to 76s. 6d., less 25, 
/ < ‘ neashire. Current quotations for Middlesbrough in the open 
= ar are about 1s, 6d. per ton higher than last week’s rates, 
nts asking 76s. 10d. net by rail Manchester, with 4d. 
age 7 by makers. There has also been a similar advance in 
_ iron, Eglinton and Glengarnock being quoted by merchants 
0 "808 6d. to 81s. net cash, delivered Manchester docks, with 
ecole prices about 2s. above these figures. American pig iron, 
pe sie Manchester docks, is about 77s. 6d. to 78s, net cash. 

ge not quite so much business is being booked by finished 
i " makers at the advanced rates, but they continue indifferent 
= ut new orders for the time being, and they are asking a further 
sium upon present prices where they have any special lots they 
ae offer for immediate delivery. For Lancashire bars the list 
oe is £10, but £10 5s. is being got for prompt delivery. North 
Staffordshire bars remain nominally at £10, but makers decline to 
accept business except at ery 5s. above this figure. _In hoops a 
steady demand is reported at the full rates of £10 7s. 6d. for 
random to £10 12s, 6d. for special cut lengths, delivered Manchester 
district, and 2s. 6d. less for shipment. Sheets are now quoted £11 to 
£11 5s. delivered here. — Nut and bolt makers have not yet followed 
the upward move in finished iron by any further advance in their 
jist rates, but for long forward delivery they are quoting higher 


94; Linco! 
net cash, 


Prin the steel trade the position becomes steadily stronger, with 
erally a fairly good business reported. For hematites makers’ 
quotations remain tirm at 89s. 6d. to 93s., less 24, but the upward 
tendency in warrants will no doubt tend to harden makers’ prices. 
For billets £7 10s. is’ the minimum quotation, with local makers 
having little or nothing to offer. Local made steel bars have in 
some instances been raised 10s, per ton, but generally quotations 
stil] range from £9 up to £9 15s, Hoops are firm at £10 10s., with 
boiler plates ranging from £9 10s. to £9 15s, delivered Manchester 
jstrict. 

Oe ties tool makers continue to report a slackening off in the 
weight of new work coming forward, and in many cases they are 
now finishing orders more rapidly than these are being replaced, 
but the prevalent opinion is that a good deal of new work is just 
now simply being held back. Other branches, such as boiler- 
making, stationary and locomotive engine building, and the general 
engineering trades, are all exceedingly busy, whilst the extreme 
pressure of work throughout all sections of electrical engineering 

js more thar maintained. The usual monthly returns of the lead- 

ing workmen’s unions show little material change in the position. 

The Amalgamated reports a temporary increase in the donation 

list, which is about 2°6 percent. of the total membership, and a little 

over2 per cent. locally, but this is fully accounted for by suspensions 
dueto holidays, and other special causes. TheSteam Engine Makers’ 

Society returns showa further reductionin the unemployed list, only 

jper cent. of the total roll being on donation, with practically a 

dear book in the Manchester district. The United Machine 

Workers’ Association has under 2 per cent. of the membership on 
benefit, with about the same proportion in most of the Lancashire 
engineering centres. Returns from branches as to the state of 
trade continue of a satisfactory nature, 

Some improvements in miners’ safety lamps were brought before 
the Manchester Geological Society at their meeting on Friday last, 
by Mr. J. G. Patterson, representative of Baxendale and Co., 
themakers, Amongst these improvements is a special arrange- 
ment—Patterson’s patent—for preventing lamps going down into 
the pit without gauzes, to the imminent danger of life and pro- 
perty. In this arrangement the gauze is provided with a ring 
which forms a seat for the glass, so that in the event of the gauze 
or gauzes not being in their place, the glass, on being put in the 
lamp, will fall to the bottom, thus revealing to the lamp man that 
something is not in its place. In fact, with this device it is im- 
possible to put a lamp together unless it is a complete safety lamp. 

The forty-fourth annual report of the Council of the Manchester 
Association of Engineers, which was read and adopted at a 
meeting of the society held on Saturday last, shows that one 
honorary life, 22 honorary, and 27 ordinary members were added 
to the roll during 1899, and after taking into account the loss by 
death, resignation, &c., the total number on the roll is now 453, 
as against 416 a year back, there being 28 honorary life, 165 
honorary, and 260 ordinary members. The financial statement 
shows a balance to the credit of the Association, after paying all 
accounts due up to December 31st, of £4488, as against £4224 
— months ago, representing a surplus of £263 on the year’s 
working. 

Last week I referred to the probability of a further upward 
move in coal prices. This has now been fully borne out, and at 
an earlier date than was generally anticipated. On Friday last 
ata meeting of the West Lancashire Coal Sales Association, it was 
decided to advance best Wigan Arley coals 1s. 3d., and all other 
descriptions of fuel 1s. 8d. per ton. On the following Tuesday, 
the leading Manchester colliery concerns decided upon an all- 
round advance of 10d. per ton in the immediate sini of 
Manchester and Salford, with advances in outside districts 
ranging from 1s, 3d. to 1s, 8d., according to circumstances. For 
house-tire coal the advance in prices will bring pit quota- 
tions in West Lancashire to 14s, 6d. and 15s. best qualities 
of Arley, 13s, to 13s, 6d. common Arley and Pemberton 4ft., 
and 12s. to 12s, 6d. common house coal, with pit prices in 
the Manchester district for corresponding qualities of coal 
about 5d. to 10d, per ton above these figures. For all other 
descriptions of fuel suitable for iron-making, steam, and general 
manufacturing purposes, the demand continues considerably in 
excess of the supplies offering in the market, and the advanced 
rates bring pit quotations about on a level with the special 
prices that were previously being got in the open market. The 
general average prices at the pit mouth may now be given as about 
12s. to 12s, 6d, steam and forge coals, 9s. 6d. to 10s, medium 
qualities of engine fuel, and 10s, 6d. up to 11s. for the very best 
qualities. Shipping prices are even higher than inland quotations, 
and for ordinary qualities of steam coal 15s, is the general figure 
that is now being readily got for delivery at the High Level, 
Liverpool, or the Garston docks. 

The further advance in prices has been brought about by the 
continued scarcity of all descriptions of fuel except house-fire 
qualities, and the great pressure of demand for iron-making, steam, 
and general manufacturing purposes, and also for shipment. The 
scarcity of supplies has to a large extent been caused by the re- 
striction of the output, which during the past six months, at the 
es generally throughout Lancashire, has been quite 10 per cent. 
low the average ‘‘get;” and with the additional advance in 
wages that has now been conceded, a still further reduction of the 
output is regarded as not at all improbable. 

he upward move in the price of coal is in some instances being 
accompanied hy a corresponding advance in coke ; but this is by 
no means general, and average quotations at the ovens remain at 
about 23s, to 23s, 6d. for furnace qualities, up to 30s, for the best 
foundry sorts, 

_Barrow,—Vhere is a very full and a very active trade in hematite 
Pig iron, and, although makers’ prices remain unchanged for mixed 
Bessemer numbers at 77s. to 80s. per ton f.o.b., they have very 
little iron to sell, and many of them can readily get 82s. 6d. for 
good brands at reasonably forward delivery, The market shows 
indications of expansion, and the probabilities are that, although 
the demand at the moment is fuller than the supply, a still brisker 
demand will soon be experienced. Warrant iron has improved in 
price to 75s, 6d. net cash sellers, 75s. 5d. buyers. 

Some large parcels of warrant iron have been cleared from the 
Barrow stores during the week, and the total for the district shows 
a shrinkage of 6095 tons. There is now in warrant stores 192,530 
tons, or a decrease since the beginning of the year of 5317 tons. 
Forty-sevenf urnaces are in blast, as compared with forty-one in 
the corresponding week of last year. 

Iron ore is in very full and very steady demand, and good 


en 


ordinary sorts are at 14s. to 15s, net at mines, with best at 18s. 
and 20s, The price of Spanish ores delivered is steady at 19s. 
and 20s. per ton, and very large imports are coming to hand. 

The steel trade is brisk in every department, and makers find 
themselves not only well off for orders, but in receipt of very full 
inquiries for forward deliveries. Heavy rails are at £7 per ton 
firm, and ship plates are still at £8, with any amount of orders 
offering. There is a good business doing in every department of 
the steel trade, and prospects are very bright all round. 

Shipbuilders and marine engineers are very busily employed, 
and are devoting special energies in pushing forward the large 
amount of Admiralty work in hand. 

Coal is dearer, at 17s. delivered for good steam coal, and 36s. for 
Durham coke delivered. 

Shipping is very busily employed, and exports are very large, 
especially of pig iron. Last week 17,080 tons of pig iron and 
5847 tons of steel were exported from West Coast ports, being an 
increase of 10,425 tons of pig iron, and 1749 tons of steel as com- 
pared with the corresponding week of last year. The total exports 
this year have been 45,680 tons of pig iron and 16,684 tons of 
steel, showing an increase on the corresponding period of last year 
of 23,736 tons of pig iron, and a decrease of 5604 tons of steel. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE prolonged congestion of the railway lines is now being 
rapidly cleared, and the inconvenience, where it has not been 
entirely done away with, has been greatly lessened, and we are 
within measurable distance of the coal trade resuming its proper 
condition, There is no falling off, however, in the high price paid 
for coal in any of the qualities. The weather has been so damp, 
with occasional cold snaps, that household fuel has been firmly main- 
tained, and is still called for in excess of the output. Markets have 
been so completely depleted of stocks during the Christmas holidays 
that there is a general request from all directions for further supplies. 
The demand for London, the Eastern Counties, and the home dis- 
tricts is equally urgent, and as forward selling has been exception- 
ally active, there is very little coal to dispose of in the open market. 
The prices mentioned last week—14s., 15s., and 16s. per ton at the pit 
—have been readily given in cases of pressing necessity. Generally, 
however, best Silkstones are ranging from 12s. 6d. to 13s. 6d. per 
ton ; Barnsley house, 12s. to 12s, 6d. per ton; second qualities 
being obtainable at 10s. to 11s. per ton. 

In the steam coal trade there is still a large demand, and the 
tendency of stocks to accumulate during the first month of the 
year is altogether absent this season. All qualities of hard coal 
are called for on inland account. For heavy weights the figures 
range from 10s. 6d. to 11s, per ton, but the rates for smaller quan- 
tities are quoted from 13s. to 15s. The gas companies are as 
urgently in need of supplies as ever. In many cases the difficulties 
of public lighting are by no means lessened, and the situation can 
scarcely be improved until the days are much longer than they are 
now. Engine fuel has never been in greater request than now, as 
may be gathered from the current rates, viz, nuts, 9s. 6d. to 
10s. 6d. per ton ; screened slack, from 7s. 6d. per ton ; pit slack, 
from 6s, per ton, while even higher prices are paid by those whose 
needs are exceptionally urgent. The situation in coke remains un- 
changed, rates ranging from 18s. 6d. to 22s. 6d. per ton. 

In the Sheffield district the price of bar iron has been advanced 
another 10s, per ton, the quotation for bar iron being now from 
£11 per ton upwards, 

Every branch of the iron trade is full of work, and a similar 
remark applies to railway material in all its departments. The out- 
put could be increased if the raw material were obtainable more 
promptly and in adequate weights. | Wagon and carriage builders 
report that full employment is being found for alltheirmen. Nuts, 
bolts, and similar goods have again gone up in price. In the begin- 
ning of December contracts were taken at £3 per ton advance on 
the quotations of December, 1898, Another 30s, per ton has been 
added since then. 

A feature of the military material trade is the large demand at 
present for lyddite and shrapnel shells on Government account. 
Makers are keeping their machinery running night and day, the 
Government requiring immediate delivery. It is not unnatural 
that one should hear a revival of the old complaint that the 
Government did not give out orders several years ago, when costly 
plant and skilled artiticers were idle for months at a time. Now 
orders are being placed very heavily, and the authorities cannot get 
all they need. Manufacturers of heavy gun forgings are also busy 
on Government account, heavy shaftings and castings for marine 
purposes being likewise freely ordered. 

In the wire mills activity universally prevails, best steel wire for 
the production of pit haulage and similar ropes being particularly 
in-request. This trade was a good deal cut into some years ago by 
the Swedish firms who began to roll wire at home instead of send- 
ing their steel over here to be prepared, but in spite of the Swedish 
competition, there is sufficient work both for home and foreign 
markets to keep the plant fully engaged. 

All the leading firms engaged in the tool trades are full of 
work, a feature of the orders on the books being the demand for 
the home market. The Government have recently been placing 
large orders for steel spring bands, and are now inviting tenders 
for close upon 300,000 files required in the various departments of 
the arsenals. The file trade generally is in a good state, although 
manufacturers complain that they are unable to obtain advances 
in prices to recoup them for the higher rstes charged for raw 
material. It is noteworthy that the use of machinery in the file 
trade is still steadily increasing ; in fact, were it not for the 
machines the requirements of the world would not be met. 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

A STEADY improvement must be reported in the iron and allied 
trades this week—an improvement which has been in progress since 
the year commenced—and the tone of business in consequence is 
cheerful, with consumers much more disposed to operate than the 
sellers. Actual transactions completed have been comparatively 
few in number this week, but that is owing to the indifference of 
producers rather than to any backwardness of the buyers, indeed, 
if the latter had their way a large business would have been done. 
As a matter of fact, it seems to be the general belief that higher 
prices will rule, and, therefore, while consumers show considerable 
anxiety to purchase, sellers—both makers and merchants—are 
inclined to hold back, as they are likely to do better by waiting. 
The situation is generally very favourable to sellers. This is the 
quietest period of the year, when usually prices decline and stocks 
increase, but now prices are on the upward tack, and demand is so 
pressing that stocks are being reduced even in the public warrant 
stores, 

The scarcity of pig iron is indicated by the complaints that con- 
sumers still make as to the difficulty of getting what satisfies their 
needs. At this time of the year under ordinary circumstances 
there is no difficulty, for the output exceeds the requirements. 
When, therefore, there is a short supply in the middle of winter 
naturally the makers expect that the business will be exceedingly 
favourable for them in the spring, and they are very sanguine. 
What is a most satisfactory feature of the current upward move- 
ment is that speculative operations have played but a small part 
in bringing it about ; it has been induced by an increase of _— 
bond. fide business, and thus is the more likely to be maintained. 
Inquiries for iron for spring delivery are coming forward an 
especially from the Continent, and the prospects of active trade 
for that season are altogether —— 

Makers adhere yet to 70s. per ton as the price of No. 3 Cleve- 
land G.M.B, pig iron—a figure which they have quoted since the 


early part of December, and below which they have not done 
business, except under special circumstances. Second hands have 
during the interval been selling at times considerably under this 
price, even as low as 64s. 6d. ; but that did not affect makers, who 
were never so well off as regards orders. The price of pig iron in 
merchants’ hands has been steadily rising this month, 1s. 6d. per 
ton having been added this week, bringing the figure for No. 3 
up to 69s., which is only 1s. below makers’ iron, and 4s. 6d. more 
than the price ruling a little before Christmas. Cleveland war- 
rants have also been considerably lower than the prices quoted 
either by makers or merchants, but that circumstance has had 
little influence on the latter. Buyers have not manifested any 
great inclination to take warrants, even though they have been so 
much cheaper than makers’ iron, either in first or second brands. 
This appears to be because the choice of brands in the public stores 
has become somewhat limited. Thus, when makers were quoting 
70s. for No. 3, and merchants 67s. 6d., Cleveland warrants could be 
bought at 66s. 9d. On Tuesday, merchants raised their price to 
69s., but warrants were obtainable at 67s. 9d., but on Wednesday 
they were raised to 68s. 7d. For along time now warrants have 
been at lower prices than makers’ iron, and though the stock of 
the former has gone down considerably, it might have been 
expected to have decreased to a greater extent. 

Cleveland iron is relatively a good deal dearer than Scotch, and 
this has caused a heavy reduction in the shipments from the Tees 
to Grangemouth, so much so that this month they are little more 
than half the quantity reported in the corresponding month of 
last year—up to the 16th they were 17,437 tons, as compared with 
31,262 tons in January, 1899. This is to be expected when it is 
borne in mind that Cleveland warrants were at one time this week 
only 34d. per ton below Scotch, whereas the usual difference is 
4s. to 5s., that being what it costs to deliver Cleveland iron to the 
Glasgow founder on the same terms as Scotch iron, Under present 
circumstances the Scotch consumer has to pay a good deal more 
for Cleveland iron than his Scotch costs him, and naturally 
he is cutting down bis consumption of the former as much as 
possible, 

No. 4 Cleveland pig iron and all descriptions of forge iron are 
quoted and sold at 68s., and are not very easily obtainable, as the 
supply is even shorter than that of No. 3. Some firms have 
realised 68s. 6d. for grey forge, for the delivery of which there is 
great pressure. 

Hematite pig iron is very scarce in this district, the production 
being short of requirements, while makers, it is asserted, have no 
stocks, and the stock in the public stores has dwindled to about 
7650 tons, a very insignificant quantity with a make of 1,200,000 
tons per annum of this description of iron, and considering that 
within the last few years a stock of over 100,000 tons was reported. 
Relatively better prices are ruling for East Coast than for West 
Coast hematite warrants, 79s. being the figure for the former and 
between 75s. and 76s. for the latter. But the situation in this 
district is so much better, for, against a stock here of 7700 tons, 
the West Coast has one approaching 200,000 tons, and that with a 
make under 900,000 tons per annum. The producers in this dis- 
trict ask, and will not take less than, 80s. per ton for mixed num- 
bers of East Coast hematite pig iron, and some quote 82s. 6d. 
Rubio ore is somewhat cheaper than it has been for some time 
past, owing to the fall in freights, which is usual at the close of 
the Baltic season, many of the steamers trading with the Baltic 
ports in the season being put into the Bilbao ore trade when it is 
over. The rates of freight have declined 1s. 3d. per ton from 
Bilbao, but ore has not fallen that much in price, 6d, being the 
outside, for 20s. 6d. delivered at the wharves in this district is 
obtainable. 

Pig iron exports from the Cleveland district this month are 
rather quiet, but are much better to the Continent than are usual 
in January, The total quantity shipped up to Wednesday night 
was 47,729 tons, as compared with 53,913 tons last month, and 
61,426 tons in January, 1899. The stock of Cleveland pig iron in 
Connal’s stores on the 17th was 65,875 tons, a decrease for the 
month of 4748 tons, and of hematite 7653 tons were held, decrease 
for month 1850 tons, 

The 37th annual report of C. E. Muller and Co., Middlesbrough, 
contains some important statistics relative to the ore and iron in- 
dustries, especially the former. It is shown that out of the 
7,055,178 tons of iron and manganiferous ores imported into Great 
Britain in 1899, no less than 6,186,022 tons came from Spain, these 
being much larger quantities than were reported in 1898. The 
Bilbao district last year exported 5,864,174 tons of iron ore, against 
4,633,241 tons in 1898. The North-East ports of England im- 
ported 2,456,513 tons of foreign iron ores, as compared with 
2,266,600 tons in 1898. It is also shown that the North-East of 
England exported last year two-thirds of all the pig iron sent from 
the United Kingdom. 

The manufactured iron and steel industries continue extremely 
brisk, and where works are not running to their fullest capacity 
it is because of short supplies of materials, particularly of fuel. 
This fuel question has become a serious one for manufacturers, 
because not only are the supplies short and irregular, but prices 
have gone up heavily. Notwithstanding this, manufacturers in 
this district have not followed the example of those in the Midlands 
and Scotland in regard to advancing prices; indeed, they have 
not altered their quotations for several weeks past, though there 
is no lack of work, and a good many orders have to be refused. 
Common iron bars are quoted at £8 15s.; best bars, £9 5s.; double 
best bars, £10 5s.; iron and steel ship plates, £8; steel boiler 
plates, £9 5s.; iron and steel ship angles, £7 15s.; steel sheets, 
singles, £10 7s. 6d. black, and £14 15s. galvanised ; puddled bars, 
£5 15s. per ton, all less 24 per cent. f.o.t., except puddled bars, 
which are net. Heavy steel rails are firm at £7 net, and steel 
railway sleepers £8 10s. net. 

The officials and workmen at the Stockton Malleable Iron and 
Steel Works of the South Durham Steel and Iron Company, 
Limited, on Tuesday made a handsome presentation to Mr. 
Douglas Upton, who is retiring from the general managership of 
the works, which he has held since 1891. The winding up of the 
Stockton Malleable Iron Company, which sold its works to the 
South Durham Steel Company, has now been compieted, and the 
liquidators have intimated that the shareholders will get a little 
over par value for their £100 shares. Shortly before the sale they 
were quoted at £30 each. 

This week the officials of the North-Eastern Railway Company 
have been conferring with the representatives of various grades of 
their men on the subject of hours and wages. It is not expected 
that the business will be got through before next week, and it has 
been arranged that no information relative to the negotiations 
shall be made public before the close, 

The coal trade of this district has never been in such a brisk 
condition for the last quarter of a century as it is now ; indeed, it 
is questionable whether the demand ever so far exceeded the 
supply. Consumers in all branches of industry complain of the 
difficulty in getting fuel, and prices are being rushed up at a great 
rate, being now in some cases double those quoted last year, this 
being most apparent in the retail house coal trade. Sellers seem 
to be able to get almost whatever they like to ask, for there is 
something approaching a famine in the trade, and consumers want 
the coals at any price. For best steam coals 20s. per ton f.o.b. has 
been quoted, and for steam smalls 11s., while best gas coals have 
risen to 19s. f.o.b, The coalmasters are securing relatively better 
prices for coal than for coke, and the difficulty of getting the latter 
is increased. For foundry coke for export 32s. 6d. to 34s. per ton 
f.o.b, has been paid, and for blast furnace coke 25s. 6d. at the 
furnaces is the least that will be taken for ordinary qualities, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a gradual improvement in the Glasgow pig iron 
warrant market this week, so far as prices are pase tl The 
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volume of business was small, especially in the earlier part of the | were 23s, to 23s. 6d. best steam. The last Admiralty contracts, | Silesia, 16,806,530 t., against 15,909,990 t.; for the Saar district 
week ; the values moved steadily upward. There was later | placed three months ago, ranged from 18s, to 19s, The present 6,917,510 t., against 6,709,120 t.; and for the three districts 
2 considerable demand for warrants from outside quarters, | contracts have been divided as follows: Dowlais, 10,000 tons; | together, 69,338,280 t., against 65,551,410 t. in the year before 


London being reported as a good purchaser. This latter fact 
caused quite a cheerful tone in business, and prices jumped up 
when the report came on ‘Change, nearly 1s. per ton in the case 
of Scotch iron. Business has been done in Scotch warrants from 
67s. 5d. to 69s. cash, and 67s. 10d. to 69s. 5d. one month. There 


has been very little doing in Cleveland warrants, in which sales | 


were reported from 67s. 1}d. to 67s. 9d. cash, and 67s. 7$d. to 
68s. 3d. one month. Cumberland hematite warrants have sold 
from 74s. 6d. to 75s. 9d. cash, and 74s. ld. to 76s, 44d. one 
month. 

The furnaces that were put out of blast before the holidays are 
now all in operation, and there are 83 blowing in Scotland, com- 
pared with 75 last week and 82 at this time last year. Of the 
total 40 are making hematite, 38 ordinary, and five basic iron. 

The demand for makers’ iron has now resumed its former state 
of activity. It is true that there has only been a moderate 
amount of iron purchased by consumers in the open market, but 
heavy deliveries are now being made by makers and merchants. 
The stock of pig iron in Connal and Co.’s Glasgow stores shows a 
reduction for the past week of 3749 tons, and the reduction since 
the beginning of the vear is now 7203 tons. 

Prices of makers’ iron are firm follows :— Govan, f.o.b. at 
Glasgow, No. 1, is quoted 70s.; No. 3, 69s.; Carnbroe and Wishaw, 
Nos. 1, 78s. 6d.; Nos. 3, 75s. 6d.; Clyde and Calder, Nos. 1, 


Nos. 


S2s. 6d.; Nos, 3, 77s. 6d.; Gartsherrie, No. 1, 82s. 6d.; No: 
Summerlee, No. 1, 86s.; No. 3, 
No. 3, 


SOs.; Coltness, No. 1, 
78s.: Glengarnock at Ardrossan, No. 1, 82s. 6d.; 

Eglinton at Ardrossan or Tryon and Dalmellington at 
s. 1, 77s.: Nos. 3, 74s. 6d.; Shotts at Leith, No.1, 85s.; 
s. 6d.; Carron at Grangemouth, No. 1, 85s.; No. 3, 78s. 6d. 


per ton, 

There is a large and steady consumption of hematite pig iron at 
the steelworks, and the prices of Scotch-made hematite. after 
having touched 80s, per ton, are now improving. Merchants 


quote for this class of iron $1s. for delivery in railway trucks at the | 


steelworks. Fair supplies of ore are being obtained, but it is not 
expected that prices will be lower for Spanish ore for some time. 
The shipments of pig iron from Scottish ports in the past week 


have been 8613 tons, compared with 5244 in the corresponding | 
There was despatched to the United States 150 | 


week of last year. 
tons, South America 10, India 10, Australia 660, France 420, 
Italy 114, Germany 180, Holland 551, China and Japan 100, other 
countries 30, the coastwise shipments being 6388 compared with 
3726 tons in the same week of 1899. 


The finished iron and steel works are now for the most part in | 


full employment. In some cases the full starting of work was 
delayed beyond what has been usual at this season by a scarcity 
of coals. This difficulty is now being gradually removed, so far as 
the supply is concerned, although very high rates are being charged 
for the fuel. The makers of finished iron quote rivet and angle 
iron and common bars, £9 5s., and best bars, £9 15s. delivered 
free at the ship at Glasgow net cash. Steel is very firm, and a 
very large amount of material has been booked for delivery over 
a great part of the present year. 

e coal trade is still hampered with difficulties of transit, 
which keep back supplies from consumers, but it is expected that 
these will be gradually overcome, and that before long the trade 
will have resumed something like its normal condition. At some 
of the ports the pressure for shipment has eased off considerably, 
while in other cases coals cannot be got forward in sufficiently 
large quantities tomeet the demand. The home trade is engaging 
the attention of coal masters very much at present, as the domestic 


consumer is ready to pay proportionately higher prices than can be | 


obtained in connection with the shipping business. The prices of 
coals are nominally the same as those quoted last week. 


WALES AND ADJOINING COUNTIES. 


(From our own ‘urrespondent. ) 


THE rough weather of late, preventing the arrival of tonnage, 
has had some effect in lessening the excitement in the coal trade, 
but as the conditions remain which led to the boom, this may be 


considered as only temporary, and the upward course of things | 


will be resumed, It was reported on ‘Change this week that all 
the large colliery firms have full stems on their books for this 
month’s loading, and this fact exceeds in value a page of specula- 
tion. Fortunately, too, labour questions are easy, and in the 
principal districts the output promises to be large, evenif not quite 
up to the demand. In the Swansea Valley complaints are strong 
of a limited supply, and of almost phenomenally high prices. At 
Pontardawe, Hedley’s Colliery, the colliers, 400 to 500, came out on 
Monday. Efforts are being made to bring about, if possible, an 
amicable settlement. 

A slightly easier demand for steam coal was the most notable 
feature at the early part of the week, followed by perceptible 
improvement later. Best steam smalls maintained their remarkable 
position, as will be seen by latest quotations, and best and second- 
best house were in active request. So, too, the semi-bituminuous 
coals of Monmouthshire, all in connection with Cardiff shipments. 
Newport has had a busy week, sending off a good general export, 
with large tonnage to Malta and Azores. In all, Newport 
despatched close upon 70,000 tons foreign, and 18,095 tons coast- 
wise. Swansea had a good average export: 46,415 tons, and 
nearly 8000 tons patent fuel. Swansea local coal supplies are quite 
inadequate to meet the demands of its various industries, and 
short supplies have told seriously in many instances. 

Latest Cardiff prices are as follows :— Best steam coal, 27s. 6d. to 
30s. + to 26s.; drys, 23s. to 24s.; special smalls, 16s, 6d. 
to 17s.: seconds, 15s. to 15s. 6d.: drys, 13s. 9d. to 14s. 6d.; best 
Monmouthshire, large, 23s. to 24s.; seconds, 21s. to 21s. 6d., 
Cardiff shipment; best house coal, 25s. to 26s.; No. 3 Rhondda, 
23s. to 23s, 6d.; brush, 18s. 6d. to 19s. 6d.; small, 16s. to 16s. 6d.; 
No, 2 Rhondda, large, 18s. 6d. to 19s. 6d.; through and through, 
lds. to 15s. 6d.; small, 13s. 6d. to 14s. Patent fuel, 22s. 6d. to 
23s.; coke, furnace, 25s. to 26s.; good foundry, 28s. to 30s.; special 
foundry, 35s. to 36s. An average inquiry is stated on ‘Change to 
characterise both patent fuel and coke. 

The Government Annual Mining report shows a loss of 175 lives 
during the year in mining operations in Wales, a large proportion 
of which were due to falls of sides and roof. 

The Ynyshir Steam Coal Company has acquired, and taken 
over from January Ist, the Ynyshir House Coal Company, formerly 
belonging to Mr. Thos. Jones. 

A new colliery is to be started at Bryncethin, and a movement is 
on foot for starting the Bryncethin pits. Certain shares in the 
minerals underlying the Forest, and now worked by the Nixon 
Company, are being placed on the market, with the notification of 
royalties. First, a dead rent of £89 10s., then 7d. for every ton 
of large coal, 35d. small, 6d. ironstone, and 3d, fire-clay. 

I am glad to report that the Wynnstay colliers, Ruabon, whose 
notices expired on Saturday, have withdrawn them for a fort- 
night, to enable their representatives to effect a settlement if 
possible. 

All districts are sharing in the prosperity in coal. Newport, 
Mon., broke its record in coal shipments last year, and the iron 
ore imports were greater than they have been for the past eight 
years. In the Forest of Dean the improvement in price and 
demand has benefited the collier in ratio. Last week there was 
an advance of 2s. per ton, and a concession to the men of 10 per 
cent, 

This week, in the Cardiff district, some large Admiralty orders 
were placed. The total was about 90,900 tons, and the delivery 
from present date to June. Prices f.o.b. range from 24s, 9d. to 
25s, 


This is higher than the strike prices of ’98, which in May 


Cyfarthfa, 6000 tons; Ynyshir, 6000 tons; Hills, Plymouth, 
20,000 tons ; per Adams and Wilson, Ferndale, 5000 tons ; Albion, 
6000 tons ; Penrhiwkiber, 15,000 tons ; Nixon, 5000 tons ; Burnyeat 
Brown, 5000 tons ; Powell Duffryn, 15,000 tons. 

It was stated on ‘Change, Cardiff, mid-week, that all firms who 
quoted above the figures I have named were excluded. 

Swansea coal prices this week are not freely quoted. They are 
| very high, and forward sales have been declined at present figures : 

Anthracite, lds. 6d. to 16s.; seconds, 4s. 6d. to 15s. 6d.; 
ordinary, 11s. 6d. to 12s. 6d.; small rubbly culm, &s. 6d. to 9s. 
Steam, best, according to arrangement ; se ‘onds, 21s, to 21s. 6d.; 
bunkers, 17s. to 18s. 6d.; small, 12s. 6d. to 13s, 6d., all delivered 
f.o.b, Swansea, cash 30 days less 24. Patent fuel, 18s. to 20s, 
Coke: Furnace, 29s.: best foundry, 30s. to 35s. Lron ore: Tafna, 
20s.; Rubio, 21s. Pitwood, 19s. to 19s. 6d., into trucks. In the 
Newport, Mon., and Cardiff districts the prices of Bilbao are as 
follows :— Rubio, 20s. 6d. to 21s.; Tafna, 19s. to 20s., c.i.b. 

Iron ore has continued to come in freely principally from Bilbao, 
but of late the Dowlais Company has been importing also from 
Paraguelos, and Cyfarthfa from Almeria. It is expected that im- 
ports from the latter will increase, especially if the old scare is 
revived that the North of Spain resources are lessening. The 
drain is evidently great. Swansea imported 5126 tons last week, 
Briton Ferry 1500 tons, Blaenavon, Ebbw Vale, Cyfarthfa, and 
Dowlais considerable quantities. Amongst the imports of the 
week have been bar iron for Newport from Workington, pig iron 
from Barrow and other quarters totalling over 1000 tons to Swan- 
sea. Iam glad also to note increased quantities of spiegel even 
from Mostyn to Ebbw Vale and Dowlais. Great tracts of man- 
ganiferous ore from Harlech to Barmouth will probably find a 
destination southward ere long by the Cambrian Railway. 

Next month a quantity of blast furnace and colliery plant will be 
disposed of by auction at Abernant, Aberdare. 

The war threatens to more seriously affect the steel works than 
Was at first generally supposed. Considerable numbers of men are 
in various militia regiments, and as these are called in the strain 
| will be great. The tendency of this may be expected to direct 
| attention more strongly than ever to mechanical and other appli- 

ances, The latest, in the form of the Bolton stoker, now on trial 
at Dowlais, will relieve twenty men. 

The Birmingham quarterly meeting gave a spurt to prices, and 
| a further advance of 5s. to 7s. 6d. per ton in finished iron and steel 
| was confirmed. This had been previously secured. On ‘Change, 
| Swansea, mid-week, there was a good deal of animation. It was 
| reported that pig iron had shown a distinct revival. In Scotch 
there has been an advance of Is. 5d.; in Middlesbrough, 1s, 44d.; 
in hematite, Is. 35d. It was reported that there had been an 
| extraordinary decrease in stocks, 3949 tons in Scotch, 2919 tons in 

Cleveland, and 6154 tons hematite ; total 13,022 tons on the week. 
| Market stated to be stronger than at any time during the past six 
| months. Supplies of tin-plate bars short, and seriously affecting 
| tin-plate mills. I give quotations with the proviso that they are 


nominal, and subject to moderate alteration. Coal is so abnor- 
mally high and scarce, and block tin has again advanced to £5 
per ton. Forward sales have been declined at present quotations. 
Pig iron, Glasgow warrants, 67s. 94d. to 68s., cash ; Middlesbrough 
| No. 3, 67s, 9d.; other numbers in proportion. Hematite warrants, 
| 75s. 5d. for mixed numbers, f.o.b. Cumberland, according to brand. 
| Welsh hematite, 85s.: Welsh bars, £9 5s. to £9 10s.; angles at 
| usual extras. Sheets, iron. and steel, £11 to £11 5s. at works. 
| Steel rails, heavy, £7 10s. to £7 15s.; light, £8 10s. to £8 1is.; 
| sleepers according to section and specification. Bessemer steel : 
| tin-plate bars, £7 5s.; Siemens, best, £7 7s. 6d. to £7 10s. 

| Tin-plates ; Bessemer steel cokes, 16s. to 16s. 3d.: Siemens, coke 
| finish, 16s. 3d. to 16s. 6d.; ternes, per double box, 28 by 20 c., 30s., 
| 3ls., to 34s.; best charcoal, 16s. 6d. to 17s, 6d. Big sheets for 
| 
| 
| 
} 


galvanising, 6ft. by 3ft. by 30 g., per ton f.o.t., £14 10s. to £15 10s. ; 
| finished black plate, £12 15s. to £13 10s.; Canadas, £10 lds. to 
£11 10s.; galvanised sheets, 24 g., £15 to £15 10s, 
Copper: Chili bars, £70 15s. to £70 12s. 6d. Block tin, £116 10s, 
to £117. Spelter, £20 7s. 6d. Lead, £16 
There was a large shipment of tin-plate last week 92,735 boxes 
—receipt from works 64,539 boxes. Stock is down to 169,638. 
| Short supplies of coal and bars have seriously affected make of the 
eight furnaces in Morriston, tive only were at work. Serious 
breakages affected Foxhole, and from the same cause in the Briton 
| Ferry district make was greatly reduced. Foundries in the 
Swansea Valley are working overtime. Mannesmann Works going 
well, also furnaces adjoining. Gloucester sheds very busy. 

There was a meeting of the Tin-plate Conciliation Board in 
Swansea on Tuesday, but the business was not of an important 
character. A demand for a 15 per cent. advance for steelworkers 
was adjourned. Minor disciplinary disputes were arranged, and 
action taken to maintain friendly relations between the managers, 
superintendents, and men, 

Aberystwith, unlike other places of the Welsh coast, is raising 
objections to receive more guns for defence. 

A very successful machinery trial of the new Royal Yacht took 
place this week at Pembroke Dock. 

It is reported at Milford Haven this week that the training ship 
for boys now at Cork Harbour will be transferred to Milford. 
Much difficulty is experienced in getting boys from the South of 
Ireland, and the advantages of the Welsh coast and the interest of 
Welsh boys in seafaring are admitted. 

I have referred of late to the agitation amongst the railway men 
belonging to the Taff Vale, Cardiff, Rhymney, and Barry. The 
climax would now appear to be at hand. At the last meeting 
Sunday—it was decided to hand in notices at the expiration of 
seven days if employers refuse to meet a deputation of the men to 
confer on wage questions. A strong wish is expressed all over the 
district that peaceful measures will prevail, even if deferred to the 
last moment. Action is evidently timed to take place when the 
whole of the Welsh industries are in fullest activity, and if perse- 
vered in must bring about complete stagnation. Railways have 
much to contend against at present, increased cost, coal, rails, &c., 
and lessened revenue. I believe that the difficulty will be tided 
over. The concession of a meeting, and explanation of the trying 
position of railways at present, should impress the more reasonable 
of the men. 


NOTES FROM GERMANY. 
(From our own Correspondent. ) 


FAVOURABLE accounts are given concerning employment in the 
various iron-producing districts, and inquiry is still exceptionally 
good in almost all departments. 

Pig iron is in pressing demand, and the output readily purchased 
by manufacturers, who continue to be vigorously engaged, and 
are therefore most anxious to secure all they can get in raw 
material. 

Last week’s business on the Silesian iron market was, in some 
branches, more lively than before the holidays, and there is a 
brisk, healthy tone prevailing. Heavy plates and merchant bars 
appear to be in rising demand. The business done on foreign 
account is limited, and much weaker than in summer. 

Coal and coke are in large request. Total shipments during 
December last year were, for the Ruhr district, 3,392,280 t., 
against 3,779,770 t.; for the Saar district, 553,670 t., against 
580,250 t.; for Silesia, 1,329,080 t., against 1,480,880 t.; and 
for the three districts together, 5,275,030 t., against 5,840,900 t. 
for the same month in 1898. The decrease in output was 10°3 
per cent. for the Ruhr district, 4°6 per cent. for the Saar district, 
10°2 per cent. for Silesia, and 9°7 per cent. for the three districts 
together. Total deliveries of coal and coke in the past year were, 


for the Ruhr district, 45,614,240 t., against 42,932,300 t.; for 


Increase in output was accordingly 6°2 per cent. for the Ruh; 
district, 5°6 per cent. for Silesia, 3°2 per cent. for the Saar dis. 
trict, and 5°8 per cent. for the three districts together, : 
The following figures, _ given by the Rheinish - Westphatische 
Zeitung, show imports in English coal to Hamburg to have beer 
in 1899, from Durham and Nosthunhesiand, 1,235,354 t., against 
1,022,243 t. in 1898; from the Midlands, 491,949 t., against 
440,123 t.; Scotland, 576,767 t., against 541,885 Wa 
110,325 t., against 39,325 t. Coke: 5762 t., against 11,524 ¢. 
total import thus amounting to 2,420,157 t., against 2,055,100 y 
From Westphalia 1,645,805 t. coal were sent to Hamburg, againg 
1,652,154 t. in 1898, In December last year import in coal from 
Durham and Northumberland was 88,204 t., against 97,791 t, jy 
1898 ; Midlands, 39,644 t., against 49,440 t.; Scotland, 47,226 ¢, 
against 54,618 t.: Wales, 7457 t., against 6646 t.; total import 
amounting to 182,661 t., against 209,465 t. From Westphalia 
113,183 t., against 128,908 t., were sent to Hamburg in December 
last, total supplies thus amounting to 295,844 t., against 338,373 ¢, 
in 1898, 

The business done on the iron market in Austria-Hungary is of 
the most limited description, and entirely of the hand-to-mouth 
sort. All through last year Austrian ironmasters have been, oy 
the whole, but moderately engaged, and quotations have shown 
tendency to weakness. Fortunately, export has been improy. 
ing, especially in bars, plates, and girders ; and though this was 
caused by the Austrian prices being lower than those in other 
countries, still the orders thus secured have done a good deal to 
keep the works going regularly. At the same time, imports jn 
iron and steel to Austria-Hungary were very low on account of the 
pressing demand for all sorts of iron which was felt in other 
countries, and so the majority of the Austrian shops were fairly 
well engaged during the greater part of the year. The business 
in scythes has been anything but satisfactory, partly on account 
of an unfavourable harvest, and also because foreign competition 
was very keen and successful, 

Though demand and inquiry have been moderate when compared 
to the last quarter, the Belgian iron market has yet been showing 
remarkable firmness upon the week, and prices are all well main- 
tained. Quotations in the first of January were as follows :— 
Luxemburg foundry pig, No, 3, 110f.; ditto, forge pig, 100f,; 
basic, 110f. per ton. Merchant bars, No. 2, 225f. to 230f.; No, 3, 
230f. to 2of. p.t.; for home consumption, No. 2, for export, 
realises 215f. to 225f. p.t.; No. 3, 220f. to 230f. p.t. Inland quota. 
tion for girders is 205f.; angles, 235f.; iron-plates, No, 2., 225 
No. 3, 240f.; sheets, 250f. steel rails for export, 160f. p.t. 
duction of pig iron in Belgium during the month of December 
last year is officially stated to have been 104,780 t., 28,055 t. being 
forge pig, 9145 t. foundry pig, and 67,580 t. basic. Total output 
of pig iron in Belgium was nearly 25 per cent. higher than in 
1898, being 1,219,690 t. for 1899, and 982,748 t. for the year 
before. 

The Belgian coal trade is very active, and quotations remain ex- 
ceptionally high ; the opinion prevails that for spring orders 21f, 
to 22f. p.t. will be quoted for engine coal, and 25f. to 27f. p.t. for 
best steam coal, Small coal fetched 15f. to 18f. p.t. last week, 
In November last year exports in artificial coal from Belgium 
amounted to 44,840 t., against 51,019 t. for the same month in 
the previous year, while from January to November in the year 
now past export was 488,480 t., against 610,960 t. in the same 
period the year before. 

The following figures, given by the Rheu/sh- Westphalian Gazette, 
show the production of iron and steel in Sweden to have been, 
during the tirst nine months of last year, as under: 


1804, 1898, 
Tons. Tons. 
Pigiron .. .. 381,730 400,400 
Malleable iron 14,700 142,600 
Bessemer ingots 71,200 T9000 
Martin ingots 120,100 114,000 


587,730 tons. 735,000 tons, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal keeps in good demand, and prices for all descriptions 
are very firm. Sine coal in good request, and prices have a 
strong upward tendency. Tin and copper both higher than last 
week's quotations. Exports for week ending January 12th, 1900, 
were :—Coal, foreign, 69,361 tons ; coastwise, 18,095 tons. Patent 
fuel, 1200 tons. Imports for week ending 16th inst. were :— Iron 
ore, 4470 tons; pig iron, 510 tons; bars, 220 tons ; cement, 160 
tons ; pitwood, 4712 loads. 

Coal :—Best steam, 23s. to 24s.; seconds, 21s. to 22s.; house 
coal, best, 20s.; deck screenings, 16s.; colliery, small, lds. to 
15s. 6d.; smiths’ coal, 13s. to 13s. 6d. Pig iron :—Scotch warrants, 
60s, 1d.; hematite warrants, 75s. 11d. f.o.b, Cumberland ; Middles- 
brough, No. 3, 68s, 1d. prompt. Iron ore :—Rubio, 20s. 6d. to 
21s.; Tafna, 19s. 6d. to 20s. Steel rails, heavy sections, £7 10s. to 
£7 15s.; light ditto, £8 10s. to £8 15s. f.o.b.; Bessemer steel tin- 
plate bars, £7; Siemens steel tin-plate bars, £7 2s. 6d., all de- 
livered in the district, cash, 'Tin-plates :—Bessemer steel, coke, 
15s. 9d. to 16s. ; Siemens, coke finish, 16s. to 16s, 3d, Pitwood, 
17s. to 17s. 6d. 

London Exchange telegram :—Copper, £70 10s,; Straits tn, 
£116 10s. Freights firm. 


THE PREVENTION OF RAILWAY ACCIDENTS.—A test of the Laffas 
system for preventing railway accidents took place at Barry on 
Tuesday last. The testing train consisted of an engine and nine 
coaches, weighing altogether about 160 tons. The trials appear to 
have met with a good deal of success, The Board of 1 rade 
representative will probably visit Barry next week to test the 
system. 

TRADE AND Business ANNOUNCEMENTS. — Mr. Emile Cloes, 
civil engineer and representative for Belgian works, 122, Cannon- 
steet, London, E.C., has retired from business, and has transferred 
his agencies to Mr. Adolphe Corin, who will carry on business at 
the same address under his own name.—Mr. Edward Lomer, 12, 
St. Mary Axe, has been appointed agent in this country of the 
Accumulator Works (Accumulatoren Fabrik A.G.), of Berlin 
and Hagen, Westphalia.—Mr. Jno. Stevenson, Middlesbrough, has 
taken his son, Mr. Joseph Shaw Stevenson, into partnership. 


GrorGE FuRNESS.—The death is announced of Mr. Geo. Fur- 
ness, a well-known contractor for public works of the old school. 
Mr. Furness commenced business about 1841, his first contracts 
being for the construction of railways in the Midlands. Subse- 
quently he transferred his energies to France, where he was 
associated in important railway contracts with the late Mr. Thomas 
Brassey, father of Lord Brassey. Upon his return to England he 
constructed railways in most of the Midland, Western, and apt ony 
counties, having at the same time very heavy contracts abroad. 
In London he constructed the northern outfall sewer, the reser- 
voirs in connection therewith—the combined works forming an 
important feature to the present main drainage system of London 
—and the Thames Embankment from Westminster Bridge to the 
east end of Somerset House. The tenders for these unc ertaking* 
in London approached one and a-half million sterling. | The oe 
railway built by Mr. Furness in England was the extension of the 
South-Eastern to Port Victoria. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, January 3rd. 


st important factor in the iron and steel 


to-day is the prospective railroad re- 


ps for 1900, Over 4500 miles were built 
au he United States during the past year. The 


estimates as to construction this year differ very 


widely. Much depends upon the condition of 

mone 
te only in general terms. Congress is legis- 
ating ina manner which promises to remove all 
elements of uncertainty from the er of 
financiers. ‘To all appearances there is an abun- 
dant supply of _money, subject, however, to 
occasional twists given to the market by specu- 
lators in Wall-street. Government has taken 
steps, however, by which the Internal Revenue 
receipts will not be tied up in banks, but will re- 
main in circulation. Three-fourths of the rail- 
road building last year was done by way of ex- 
tending existing lines. Some of the building 
to be done this year will consist of entirely new 
lines, or new lines connecting existing systems. 
In Canada 470 miles of road were built, and in 
Mexico 255 miles last year. The State of Iowa 
took the lead with 552 miles. A great increase 
in mileage will take place throughout the western 
and south-western States. Considerable railroad 
building will also be done in the far North-West 
and in British America. Prices for railroad 
material rule high, and to all appearances there 
will be very little, if any, decline. The reason for 
this is that requirements are so heavy, mills are 
sold so far ahead, so many new enterprises are 
coming to the surface that manufacturers of rail 
equipment, locomotives, and cars, see no occasion 
for showing any leniency to the companies. Pig 
jron production is close on tu 300,000 tons per 
week. Every effort is being exerted to push the 
construction of furnaces, rolling mills, the en- 
largement of foundries, and the expansion of 
capacity in every direction involving the con- 
sumption of iron and steel. The greatest 
activity lies in the expansion of plate mill 
capacity and the building of new mills. Two or 
three of these are about producing material, and 
this fact accounts in part for the decline in plate 
inlarge quentity. The leading bridge builders 
gre making up their prospective requirements for 
the third quarter of the year. If prices are 
suitable they will place orders in the latter part 
of this month. Included in these probable re- 
quirements are some orders from Europe and 
Asia, the extent of which is unknown at this time. 

The manufacturers of iron and steel in this 
ety said last Saturday that they were warranted 
in the belief that the requirements for the third 
and fourth quarters of the year would largely be 
placed during the first quarter. If so, they say 
that means a rush of business unprecedented in 
the annals of the iron and steel trade, but they 
decline tospeak as to the probability of any weaken- 
ing in prices, Such talk as this is only heard 
among buyers, whose wish is father to the thought. 
Manufacturers themselves see no reason for any 
weakness, and, on the contrary, state that every- 
thing points to even stronger quotations, — It is, 


however, the general belief that iron and steel | 


quotations have reached the highest probable 
level. Several very important improvements 
will shortly be inaugurated in this city, involving 
the construction of one or more tunnels, one or 
more bridges, and the radical improvement of 
our rapid transport system, including the use of 
electricity instead of steam. The contemplated 
expenditures will reach between 30,000,000 dols. 
and 40,000,000 dols,,and it is the intention to 
rush the work through as rapidly as_ possible. 
There is nothing new in the Lake Superior ore 
situation beyond the fact that extraordinary 
activity prevails in the manufacture of equip- 
ment for the quicker handling of ore from the 
mines to the furnaces. It is also intimated that 
a great deal of new ore territory will be defined 
early in the spring, but the deposits are much 
more extensive than have been supposed. It has 
been believed for years past that the limits of 
the ore deposits were pretty definitely ascertained. 
This is probably the case, still there may be small 
outlying fields of value. 


ENGINEERING NOTES FROM 
SOUTH AFRICA. 


(From our own Correspondent.) 


IMPORTANT as was the part attributed to artil- 
lery by the prophets before the Boer war began, 
few could have expected to find it dominate the 
ae so completely. On the whole, the 
uurghers’ rifle shooting has not turned out so 
deadly as it was represented, but with the aid of 
their heavy modern guns, their entrenched _posi- 
tions on the pee kopjes of Northern Natal, 
have become almost impregnable. Several months 
ago, in Johannesburg, one of the chief officers 
of the Staats Artillerie assured me, ‘‘ We are 
not afraid of the resources of the British Empire, 
and we mean to fight. We shall get into Natal 
and take up our positions, and we shall laugh at 
the resources of the British Empire.” This 
sounded at the moment like the customary 
Pretorian ‘‘ bluff,” but subsequent events have 
at least given it a certain measure of justification. 
The ordinary type of British field artillery does 
hot appear to be powerful enough for dealing 
with an enemy who will not quit his entrench- 
ments under any conditions, and whois supported 
by far heavier guns than any we can bring against 
him. The fact is that the Boer, fighting with 
the assistance of continental experts and with 
the best continental war material, represents an 
entirely different level of guerilla warfare to 
that of the Indian frontier tribes. Regular siege 
guns seem to be required to dislodge him from 
his positions, and upon the artillery officers will 
be thrown the principal brunt of the attack. 
Pending the arrival of more guns, therefore, 
there is likely to be a protracted lull in the 
campaign. 

good deal of interest has been excited in 
South Africa by the report that the amalgamation 
of the two mail steamship companies has been 
decided on. This interest centres almost entirely 
upon the possibilities of improvement in speed 
and comfort of service, and of reduction in 
freights, which may result from the change, A 


y market, and as to this it is possible to | 


little consideration, however, would show that 
the proposal, if effected, is not likely to introduce 
any alteration in these respects. For a long | 
while past the competition between the two mail 
lines has been purely nominal, and they have 


practically agreed to divide the traffic. One | 


proof of this is in the absolute identity of their 
shipbuilding policy. Within the past few years 
both fleets have been practically re-modelled on 
the same general lines. The Kinfauns and Kil- 
donan Castles are very well matched by the 
Norman and Briton, and a similar comparison 


| may be drawn with the two companies’ new inter- 
Amalgamation would, there- 


mediate vessels, 
fore, simply mean administrative economy, and 
would certainly lead to no revolution in the class 
of steamships engaged in the Cape passenger 
service. There is, indeed, very little to complain 
of in the present facilities, and many people 
prefer a seventeen-knot steamer to the tearing 
greyhounds of the Western Ocean. No doubt 
fares and freights are high ; but then it must be 
remembered that there is practically no return 
cargo from South Africa, and the homeward 
voyage has frequently to be made with empty 
holds. ‘The last monthly Cape trade returns are 
very illustrative of this latter fact. Now that 
the war has stopped the export of gold and 
diamonds, the value of the exports has dropped 
from about a million and a-half to under £600,000, 
By the way, the steamship companies must have 
done very well out of the war, not only by the 
letting of transports, but also by the carrying of 
the large crowd of British refugees from the 
Transvaal. 

I have not seen it mentioned that the home- 
made carriage for the 4°7in. naval gun enables 
that piece to be drawn by eighteen men—the 
customary crew for a 12-pounder. 


COAL MINING IN SOUTH RUSSIA. 


Mr. JosEPH CRANKSHAW, F.G.S., read before 
the members of the Manchester Geological 
Society recently, a paper on ‘Coal Mining in 
South Russia,” dealing chiefly with the coal mines 
of the Jusowo district, which is the centre of the 
bituminous coaltield of the Donetz basin. The 
whole of the district was, he said, overlaid with 
an alluvial deposit of gravel and sand, from 40ft. 
to 120ft. in thickness, beneath which the coal 
seam outcropped. The seams were at a high 
inclination near the surface, being at an angle of 
18 deg., but they became much flatter to the 
deep, and at about 400 yards they were in some 
places only 4deg. to 5deg. Few of the pits were 
more than 200 yards deep ; they were rectangular 
in shape, and about 13ft. Gin. by 5ft., lined with 
timber, with one or two partitions. The con- 
ductors were of wood, and most of the cages pro- 
vided with safety catches called ‘* parachutes.” 
The men, however, generally ascended and de- 
scended by *‘‘ladders.” The winding engines 
were mostly of the type used in England for 
underground haulage, and were used at pits with 


an output of 200 to 1000 tons per week ; but one | 
colliery was winding 1000 tons a day from one of | , 


their pits, for which they had a pair of engines | 
made by Messrs, Walker, of Wigan, with 42in. | 


cylinder and 7ft. stroke. The workable seams in 
the district varied in thickness from 72in. to ldin., 
but the average was about 24in. The coal was 
generally of a good appearance, light in weight, 
with a fibrous fracture, and was described as 
“fatty” coal. Some of the seams yielded a high 
percentage of gas, but they were also rather high 
in sulphur, ranging from 0°77 to 2°5 per cent. 
The system of working was mostly pillar and 
stall. A large proportion of slack was produced, 
but this did not seem to be of much importance, 
as the same price was got for the coal, indepen- 
dently of size. The cost of getting and carting 
was equal to 584d. to 699d. per ton, put in rail- 
way trucks. The selling price of the coal was 
equal to 8s. 1d. to 11s. 8d. per ton at the time of 
his visit, and had gone up considerably since. 
The average profit was quite 4s. perton. At the 
present moment every encouragement was being 
given to Englishmen and English capital. 

In answer to questions from members, Mr. 
Crankshaw said none of the coal was shipped ; 
the collieries could not raise enough for the 
manufacturers in their own country. The coal 
belonged to the middle or lower measures, but 
not the millstone grit, although the limestone 
came immediately up to the coal measures in 
some parts, 


LAUNCHES AND TRIAL TRIPS. 


NORTHLANDS, steel screw steamer; built by, 
Wm. Gray and Co., Limited ; to the order of, 
Jones and Hallett; dimensions, 329ft., 46ft., 
23ft. 6in.; engines, triple-expansion, 23in., 364in., 
62in., by 39in., pressure, 160 lb.; constructed by, 
Central Marine Engine Works ; trial trip, Janu- 
ary 10th. 

MACEDONIA, steel screw steamer; built by, 
Craig, Taylor, and Co., Stockton ; to the order 
of, A. C. de Freitas and Co., of Hamburg; di- 
mensions, 274ft., ., and 23ft. 8in. moulded ; 
engines, triple-expansion, 22in., 35in., and 59in., 
by 39in. stroke, pressure, 1601b.; constructed by, 
Thomas Richardson and Son, Limited ; trial trip, 
January 15th ; 125 knots. 

Aqua, steel screw steamer ; built by, Ropner 
and Sons, Stockton-on-Tees ; to the order of, Sir 
Christopher Furness, for Newman and Dale, of 
London ; dimensions, 325ft., 48ft., and 24ft. 3in. 
moulded; to carry, 5200 tons deadweight ; 
engines, triple-expansion, about 1100 I.H.P., 

ressure, 1601b.; constructed by, Blair and Co., 

imited ; launch, January 16th. 

ZINNIA, steel screw steamer, spar deck ; built 
by, Tyne Iron Shipbuilding Company ; to the 
order of, Stag Line, Limited ; dimensions, 345ft., 
46ft., 28ft.; engines, triple-expansion, 23in., 
38hin., 64in., by 42in., pressure, 1801b.; con- 
structed by, North-Eastern Marine Engineering 
Company ; launch, January 16th. 

VAUXHALL, steel screw steamer; built by, 
Irvine’s Shipbuilding and Dry Docks Company, 
Limited ; to the order of, West Hartlepool Steam 
Navigation Company ; dimensions, 352ft., 48ft., 
277ft.; to carry, 8000 tons (measurement) ; en- 
gines, triple-expansion, 25in., 40in., 66in., by 
45in. ; pressure, 160 lb. ; constructed by, Sir 
Christopher Furness, Westgarth, and Co., 


Limited ; launch, January 17th, 


THE PATENT JOURNAL. 


Condensed from “The Illustrated Oficial Journal of | 


Patents. 
Application for Letters Patent. 


* * When inventions have been ‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


Sth 1900, 


820. AssistinG the Proputsion of Cycies, G. B. H. 
Austin, London. 

330. TRANSMITTING Morion in Traction ENGINEs, J. 
Marshall, London. 

331. Castinc Metas, H. Edmunds, London. 

332. ManuractuRING Leap Tusinc, H. Edmunds, 

London. 

333. Corn-FREED AppaRATus, A. M. Argles, London. 

334. Gas Governors, 8. Chandler, jun., J. Chandler, 
and Kirkham, Hulett, and Chandler, London. 

335. Impurities from 
tions, G. E. and A. R. Davis, London. 

§ AppinG Macuines, W. Heinitz, London. 

Borr.es, R. Thompson, London. 

. for Frrinc Ceramic Wake, C. Czerny and 
C. Schlimp, London. 

339. Tents, E. L. Munson, London. 

340. Pristine Macuriyes, J. R. Corbin, London. 

341. Art of Printine, J. R. Corbin, London. 

342. Printinc Macuiyes, J. R. Corbin, London. 

343. Nutr Locks, O. O'Sullivan and E. G. Boardman, 
London. 

344. OrpNnance, C. A. Jensen.—(£. W. Anderson, 
United States.) 

345. Woop-rurNinG Apparatus, &c., J. Howard, 
London. 

346. Brakes, E. Witts, London. 

347. ConstrucTION of VEHICLES, R. George, sen., 
London. 

348. Launpry Appliances for Perricoats, E. Graddon, 
London. 

349. Extracts for Maxine Beveraces, R. J. White, 
London. 


6th January, 1900. 


350. APPARATUS for PHysIcaL EXERCISE, J. Robinson, 
Ipswich. 

351. Rims of CarRiAGE WHEELS, &c., R. H. Smith, 
London. 

352. ACETYLENE Gas Lamps, A. D. Piatt, Dublin. 

353. Currinc ‘‘Topacco C. H. Andrew, 
Manchester. 

354. [xsectors, T. H. White, Manchester. 

355. DistTiLLaTion of SHALE Coat, A. Ramage, Glas- 


Ow. 

356, TREATING WASTE Propucts, A. Ferguson, Glas- 
ow. 

ast. PorTABLE CaBINeTts for Batus, 8. Morrison, 
Glasgow. 

358. Bittiarp Curs, W. Warburton and R. Theaker, 
Sheffield. 

350 Bevet Prorractor, A. B. and H. B. Barlow, 
Manchester. 

360. ReBouNDABLE ARMOUR PLATE, J. 
Durham. 

361. Link DetacHABLE CHain, A. H. 
McNaught, Ayr. 

362. Macuine for CLoru, W. A. McWilliam, 
London. 

363. AuTomaTic CoupLincs, H. 8. Frampton, London. 

364. VaLve, C. H. Bryant and O. Fraenkl, London. 
5. FuRNAcE for MELTING METALLIC PRECIPITATES, A. 

James, London. 

«3. GENERATING ACETYLENE Gas, M. Lieske, London. 

i7. ADJUSTING ELECTRIC-LIGHT SHADES, M., A. and 

H. Crankshaw, London. 

368. Lamp Burners, J. Pepper, Sheffield. 

360, Compressors for REFRIGERATING MACHINES, H. 
Renno, London. 

370. Rerricerators, &c., H. Renno, London. 

371. MANUFACTURE of GRAPHITED CARBON, F. Schmidt, 

London. 

THREAD, J. Drummen, London. 

73. SEWING-MACHINE NEEDLES, G. J. and P. Queck, 
London. 

374. Apparatus for FitteRInG O1L, J. and J. R. 

Smith, Keighley. 

5. Rance Frxpers, A, A. Common, London. 

3. Sarety Device for Broocues, E. Porter, London. 

7. SavinG VESSELS at Ska, E. Edwards, London. 

378. MANUFACTURE of GLass ARTICLES, A. Berrenberg 
and O. Hellstern, London. 

379. CoLours UpoN THREADS, O. Hoffmann, London. 

380. Dentists’ Sprtroons, A. Fogg, London. 

381. Toot for CLoTH Mat MAKING, J. Hewins and C. 
Hardy, London. 

382. CurtinGc Breap, G. W. E. Kemball, Liverpool. 

83. GRINDING W. P. Thompson.—(M. W. 
Newens, C. J., G. M., G. C., and 0. C. Luther, United 
States.) 

384. Receprac.e for Liquor, T. Pusch, London. 

385. Sprnntnc Corton, W. A. Phillips, London. 

386. PuLverisErs, H. Arledter, London. 

387. Pumps, O. Beckmann, London. 

388. ACETYLENE Lamps, 8. J. Earl, London. 

389. Cycies, G. C.Marks.—(H. Trepreau and C. Lagarde, 
France. 

390. GrEAR of CHAINLEsS BicycLes, G. C. 
Marks.—(H. Trepreau and C. Lagarde, France.) 

391. PNeumatic Tirgs, M. J. Badet, London. 

392. SHEATHS for SprnDLES of SPINNING MACHINES, 
R. N. Aubele, London. 

393. Means of WorkKING Metats, J.D. Mattison, 
London. 

394. SHiELD for Mitirary Purposes, C. Thompson, 
London. 

395. Propuctnc MULTIPLE Pictures, W. Caelius, 
London. 

396. Meters, M. Behrendt, London. 

397. Swimminc GLove, Emerich of Varga and D. 
Zilahi, London. 

398. Cover Fastentnes for Bortties, I. P. Doolittle, 
London. 

399. TELEPHONE CALL Stations, A. and E. Chabaud, 
London. 

400. Lamps, C. A. Lee, London. 


Morrison, 


Sth January, 1900. 


401. ANGULAR Socket, H. MacKintosh, Inverness. 

402. Lamps for Ligutine Srreets, H. F. Joel, Forest 
Gate, Essex. 

403. Macuines for Curtinc Stone, S. Holgate, 
Altham. 

404. for BepstEaps, R. P. Taunton, Birming- 
ham. 

405. Musica. Instrumenrs, &c., S. Howard, Man- 
chester. 

406. PHoroGrapHic Cameras, 8S. D. McKeller, Man- 
chester. 

407. Cycies, A. Nightingale and C. 
Arnold, Wolverhampton. 

408. Retorts for DisTILLInG SHALE, J. Beveridge 
and The Linlithgow Oil Company, Limited, Glasgow. 

409. Movutpinc Stoppers, A. B. McLean, 
Leeds. 

410. Apparatus for PropucinG Gas, E. J. Duff, Glas- 


gow. 

411. AUTOMATICALLY FEEDING BoILERs, F. Schoene- 
berger, Bradford. 

412. FLASHLIGHT Apparatus, O. Giese, Glasgow. 

413. ARRESTING the MorIon of VessELs, H. Simpson, 
Live: 1. 

414. Fixincs for Firrep Woopwork, A. J. Norris, 
London. 

415. Settine Saws, D. Wright, Manchester. 

416. Recorpinc Vores at Meertines, H. Riley, 
London. 

417. ARMOURED Roap Carrtaces, T. and H. Fenwick, 
London. 

418, Bepstraps, L. Dutriez, London, 


| s19, Warer Lever Inpicators, W. E. Pott, Sutton, 
| Surrey. 


| 420. Arc Lamps, H. Bremer, Barmen, Ger- 
many. 


| 421. Maxine Soap Busses, G. Krafft, Barmen, Ger- 
many. 

| oss APPLIANCE for Use in Drawine, J. A. Jones, 
London. 

| 423. Recepracce for HOLDING Articies, T. H. Percival, 
London. 


424. DRILLING MACHINE, M. C. Jackson, J. McDonough, 
and A. J. Clark, London. 

425. Brusnes, H. C. Woodworth and B. G. Spiller, 
London. 

426. Apparatus for ELEVATING MATERIALS, J. Fish- 
burn, London. 

427. ENAMELLING Process, S. 8. Bromhead.—((. H. 
Waterman, United States.) 

428. Fasrenines for Fronts, &c., J. Rahm, 
London. 

429. Boots, J. J. Hartopp, London. 

430. PURIFYING TURPENTINE or Pine O11, G. Weber, 
London. 

431. Fret Saws, F. Beck, London. 

432. Exuipirinc Puorocrapus, J. A. Prestwich, 
London. 

433. AvuTromaTic Mrxinc MILts, A. and A. Simon, 
London. 

434. TeLepuones, A. S. Bowley, London. 

435. LocxinG Doors, F. T. Hollins and H. C. T. Amendt, 
London. 

436. Fires, K. Faber, London. 

437. VenicLe Brake, J. Dulait and C. V. Berghe, 


London. 

438. CoIN-FREED DELIVERY APPARATUS, F. E. Fensom, 
London. 

430. Manvat CoaL-MINING Macnines, H. Ebert, 
London. 


440. ELecrricaL Sockets, L. M. Chapman and J. M. 
Gelatt, London. 

441. Sarery VaLves, J. W. MacKenzie.—(F. Schieidt, 
United States.) 

442. SOLDERING Iron, C. Shields, London. 

443. Lanp Routers, J. W. Newmanand E.C. Re -berts, 
London. 

444. Braces or Bir Stocks, W. L. Baumgardner, 
London. 

445. Pump, E. de G. Whomes, London. 

446. ComBINaTION for of ENcrngers, E. Jones, 
London. 

447. for Hat or Bonnet Prin, R. Chidley, 
London. 

448. ATTACHMENTS for Housemarps’ Patns, R. Chidley, 
London. 

449. Stoves, H. Cole, A. H. Waters, and H. Lowe, 
Birmingham. 

450. STEAM-PRESSURE 
London. 

451. Reoviatine the Suprry of Air, F. Pinther, 
London. 

452. Wasninc Piates, Disues, &c., A. M. Mills, 

London. 

453. CookinG UTensiis, C. N. Hodgson, London. 

454. for Securinc Cycie Pumps, J. Williams, 
London. 

455. Inksranp, H. R. Murrant, London. 

456. Stoppers for Receptacies, A. W. Howarth, 
London. 

457. ParceEL CARRIER, F, W. Schroederand P. W. Moran, 
London. 

458. F. W. Schroeder and P. W. 
Moran, London. 

459. Sprnninc and BLEACHING MATERIALS, R. Brandts, 
London. 

460. Cyciists’ Requisites, &c., H. Berbyn, 
London. 

461. Bac, E. Nolzen, London. 

462. CoIN-ACTUATED VENDING Macuines, R. Kann, 
London. 

463. ELecrricaL Switcues, W. L. Wise.—(The Aktien 
vorm O. L. Kemimer aad 
Co., Germany.) 

464. Heatinc Fornaces, W. C. Macey, Kingston-on- 
Thames. 

465. SecuRING Tracgs to P. R. J. Willis.—(4. 
A. Arthur, United States.) 

466. FaciLiratine the Escapz of Gas, W. J. Wells and 
Allan and Adamson, Ltd., London. 

467. Frrrincs for Evecrric Licut, B. M. Fletcher, 
London. 

468. SappLEs, J. Scott, London. 

469. Giass Cutters, B. J. R. Mills.—(C. Degen, 
France.) 

470. PHoTroGRaPHIC REDUCING AGENTS, B. J. B. Mills.— 
(La Société Anonyme des Plagues et Papiers photo- 
graphiques, A. Lumiere et sex jils, France. 

471. Ark Carpuratons, C. D. Abel.—(Le Société 
Anonyme des Anciens Etablissements Pankard et 
Levassov, France.) 

472. Opstarntnc Zinc frota Ores, G. Harrison.— 
(Messrs. C. Casovetti and FP. Birtani, Italy.) 

473. Borinc MacuIne, W. H. Gaylordand F. Eitapene, 
London. 

474. Rai Joints, E. Ling and C. F. Liegwarth, 
London. 

475. LIGHT-EXTINGUISHING CANDLESTICKS, J. Murdoch, 
London. 

476. Means of Heatine of Steam Boi.ers, E. Gobbe, 
London. 

477. Licut-PRovEcTING GLass, G. Moffat and E. J. 
Dobbins, London. 

478. TeLescopes, J. W. W. Baker, London. 

479. Heat, R. C. Farsons and R. Belfield, 
London. 

480. CLuTcH MEcHANIsM, R. Tingey and Milner Safe 
Company, Ltd., Liverpool. 

481. APPARATUS for PLayinc a Game, J. von Rutkow- 
ski, Birmingham. 

482. Printinc Music TypoGRAPHIcaLLy, W. H. Lack, 


Pumps, J. E. L. Ogden, 


London. 

483. TREATMENT of ComPLEX Ores, F. Ellershausen, 
London. 

484. AppLIANcEs for Savinc Lire, G. A. Logsdail, 
London. 


485. SELF-BINDING HaRvEsTERS, L. M. Jones, C. 
McLeod, and F. D. Mercer, London. ra 
486. TEXTILE MATERIAL-TREATING APPARATUS, R. Weiss, 

London, 
9th January, 1900. 


487. Banp-saw MEcHANIsSM, J. W. King, London. 

488. TuRNsTILE, J. H. Winson and F. B. Tussaud, 
London. 

489. Locatinc EartH Contacts, M. J. 
London. 

490. Curtinc Presses, J. A. Keay and The British 
United Shoe Machinery Company, Ltd., Leicester. 
491. Perroteum Motors, R. Lucas, Forest Row, 

Sussex. 

492. TROUSER STREJCHERS, A. Doman, Dudley. 

493. Hyprav.ic VALVE Gears, R. Middleton, Leeds. 

494. SELF-COLLAPSIBLE SEaTs for SHops, M. Owens, 
Dublin. 

495. SINGLE-TRIGGER DOUBLE-BARREL Guns, W. Baker, 
Birmingham. 

496. RETAINING in PLACE Prys and Stups, A. G. Strong, 
Bristol. 

497. SasH Locks for Winpows, H. C. Pruce, Bir- 
mingham. 

498. TuRNING MACHINERY Sprnpies, G. Hayhurst, 
Bury, Lanes. 

499. ATTACHING Faprics to their Frames, W. H. Davis, 
Birmingham. 

500. Covuptines for Wacons, J. Mallon, 
Manchester. 

501. Fapric Printinc, J. Galbraith and W. MeW. 
Petrie, Glasgow. 

502. Winptnc Yarn, J. T. Haworth, T. C. Usher, and 
A. E. Hodgson, Halifax. 

503. Hor-waTerR Borters, &c., J. W. Sutcliffe, H. 
Bottomley, and Hartley and Sugden, Limited, 
Halifax. 

504. Hoists CONTROLLED by FRICTION, E, J. Smallcomhe, 
Manchester, 


Myers, 
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505. Macuines, &c., J. Dunnachie, 


G ow. 
506. KircHEN Ranges, J. Thompson, Newcastle-on- 
Tyne. 


507. Betis, A. Clarke, Birmingham. 

508. Tite, W. W. Gravill, Leeds. 

509, DyEinG Yarn, J. Major and T. J. Wood, Man- 
chester. 

510. Sprep Gear for Roap Venicies, R. F. Hall, 
Birmingham. 

511, Buryers, 8S. B. Morss, London. 

512. Warcues, J, A. Lund, London. 

518. Tusg CLEANERS, W. S. Elliott, London. 

514. Werr Winpinc of Looms, J., A., and H. Ryo, 
London. 

515, Draveut Exciuper, F. Johnson, London, 

516. ELecrric Switcn, J. Vesely, London. 

517. CycLg Stanps, E. Mertes, London. 

518. SecrionaL Booxcaskss, F. Macey, Loudon. 

519. Lock-Nuts for Bouts, J. Parbel and H. Meissner, 
London. 

520. Makine Sanp Movutps for Castinas, H. E. Prid- 
more, London. 

521. Fert Rerininc Macuines, P. F. Comstock and A. 
Hedbavny, London. 

Joints for SHEET Mera, T. L. Carbone, 
sondon. 

523. Apparatus, T. L. Carbone, London. 

524. Evecrricat Resisrances, E. A. Goddin and J. T. 
Armstrong, London. 

5253. Stampinc Meta, A. J. Boult.—(&. Krocker and 
A. Hahn, Austru.) 

526. Moron Mecuanism for K. Schiller, 
London. 

527. Pneumatic Tires for WHEELS, J. Despaignet, 

London. 

528. Wuist_es, G. J. Couchois, London. 

529. Back Protectors for Brp-pans, C. Traubaud, 
London. 

530. CHLoROcARBONIC Eruers, H. E. Newton.—(Far- 
benfabriken vormals Bayer and Co., Germany.) 

531. CigaR Macuings, P. A. Newton.—(The American 
Cigar Machinery Company, United States.) 

532. Printinc Macuinery, H. E. Newton.—(&. Hor, 
United States.) 

533. Carpenters’ Ser Square, A. C. Smith, London. 

534. Rerricerators, E. G. Behrend, London. 

535. Cycuists’ Toot Baas, A. E. Lowenthal and A. G. 
Walker, Birmingham. 

536. Mititary SHIELD, E. J. Dyer, London. 
7. Sropprnc Enornes, J. J. Kaye, London. 

538. Cartripars, C. A. Bailey and E. 8. Coe, London. 

539. Zinc Biockxs to Prevent Corrosion, G. C. H. 
Preest and J. 8S. Clausen, London. 

540. Cake Formers for O1L MILLs, W. P. Thompson.— 
(The Meridian Machinery Company, United States.) 

and Gas Enainegs, J. W. Eisenuth, Liver- 


pool. 

542. Compressor for Makinc CupEts, A. C. Calkins, 
Liverpool. 

543, WasHine and Distyrectinc CLOTHES, H. Tipper 
and A. McAllister, Manchester. 

544. APPLIANCES for Wacons, W. H. Pheysey, 
Birmingham. 

545. ExpLosive Esorves, A. F. Spooner, — (2. 
Fernandez, France.) 

546. Drivinc Gear for Moror Cars, A. F. Spooner.— 
(&. Feraande:, Franee.) 

547. Process of Macnetic Separation, C. Q. Payne, 
London. 

548. Time Eypicators, I. F. Pheils, London. 

549. Jar Fasteners, R. H. Hansee, London. 

550. TREATMENT of SEWAGE EFFLUENT, R. F. W. Smith 
and The Pioneer. Investment Trust, Limited, London. 

551. Raitroap Construction, F. Hackmann, C. 
Christadoro, and E. Baasen, London. 

552. CeMEeNT FurNacgs, E. Gobbe, London. 

553. TENTERING Macuines, H. W. Honeyman, London. 

554. LETTER-CONVEYING APPARATUS, Lamson Store 
Service Company, Limited.—(Lamson Consolidated 

Stove Sercice Company, Incorporated, United States.) 

4. Drivine Gear for Cycies, A. W. Rider, London. 

3. SHart Coupiines, O. Robinson, London. 

557. Propuctne Curvep PRINTING Surraces, E. 8. 
Shepherd, London. 

558. Apparatus for MAKING Fur, J. C. C. Read and 
C. E. Sage, London 

559, ;TRANSFORMERS, W. L. Wise.—(The Aktien 
Gesellschast Elect rictitsirerke corm. 0. Kummer and 
Co., Germany.) 

560. ArtTiriciaL TEETH, R, Brewster, London. 

561. Reaisters, E. F. Spaulding, London. 

562. Macuines, W. L. Wise.—(The Firm 
Abtiengesellachast, covrmals F. Martin and Co., Sivitzer- 
land.) 

563. Papiock, A. Iwaszkiewicz, London. 

564. Botts, J. Gehle, London. 

605. Evecrric Meters, J. G. Lorrain.—(H. A. Mac- 
donald, France.) 


10th January, 1900. 


566. SHot or BLow-FicuRE CHANGING Game, 8S. Cooke, 
Birmingham. 

567. Dyep Leatuer, W. H. Claus and A. Rée, 
Manchester. 

568. Trovucus, A. Coulthurst, Halifax. 

569. Lock and Latcu Casgs, H. Vaughan, Wolver- 
hampton. 

570. LUBRICATING MACHINE SPINDLES, W. Shone, Bol- 
ton, Lancs. 

571, Wak SHELL, J. Hicken, Portsmouth. 

572. Cement, J. and W. A. Oddie, Manchester. 

573. Puzzix Toy, H. J. Hayes, Norwich. 

574. Srartinc GEAR of Motor Cars, T. P. Rennoldson, 
Woolston, Hants. 

575. EXTENSIBLE TABLEs, A. J. Johnson, Kingston-on- 


es, 

576. Propucinec Waite: Letrerine, J. R. Wigham, 
Dublin. 

577. Distnrectants, J. 8. C. Legge and T. P. R. Brad- 
shaw, Drumcondra, Co. Dublin. 

578. Money and Time Cueck Recister, C. F. Cox, 
London. 

579. Sipe Sappikss, J. Carter, Edinburgh. 

580. WHEELED VEHICLES, W. H. Northcott, London. 

581. Paper Printinc Macuines, R. Riley, T. Win- 
stanley, and G. H. Fish, Manchester. 

582. CoIN-FREED VENDING AppPaRaTus, J. Anisfield, 
Kingston-on-Thames. 

583. Sream Stop Va.tves, A. Mackie, Glasgow. 

584. Fastener for Leccixes, Brown and Sons, Limited, 
London. 

585. NEEDLE-BAR MECHANISM, J. K. Macdonald.—(The 
Singer Manufacturing Company, United States.) 

586. Stop VaLves, A. Turnbull, Glasgow. 

587. Stipe Vatves for Steam Enaines, H. Butters, 
Bradford. 

588. Wacon Covptine, A. W., J. A., and H. N. Bray, 
Manchester. 

589. Reavistic ARITHMETIC, G. McKinlay, Upper 
Norwood. 

59. CarrigzR for Brick Pressks, W. H. Barrans, 
Bradford. 

591. Apparatus for Reavucatina the Current in an 
ELrcTROLYTIC INTERRUPTER, L. N. Tyack and F, B. 
Fawcett, Bristol. 

592. Tires, C. W. Hunt, London. 

593. Motor Roap Veuicies, C. W. Hunt, London. 

594. Macutnes for CLEANING J. W. Nathan, 
London. 

595. Propuction of Carpipes, J. de Burgue and R. 
Sunyé, Paris. 

596. The TRANSVAAL Puzz.e, C. Vincent, London, 

597. Fire-escapes, M. Standish, Kingston-on-Thames. 

598. Mrncinc Macuines, J. C. Hall, Kingston-on- 
Thames. 

599, COLLAPSIBLE TaBLE, O. Imray.—-(G. F. Beyts, 
India. 

600. a Watts of Furnaces, G. Claude, 
London. 

601. HaND-PowER Brakes for Wacons, D. J. Morgan, 


London. 
602. Vatve for Water Heaters, J. Winterflood, 
London, 


603. Support for CrmLrncs, A. Hurum, Berlin, Ger- 
many. 

604. Bac Closers, E. J. Smith and C. A. Baker, 
London. 

605, ‘‘A RecKoNER” for Money, M. E. Alaverdoff, 
London. 

606. Pumps, H. Moore, London. 

607. Casu TILL, G. W. Linthwaite, London. 

608. CoupLiInc Wacons, H. H. Lake.—(C. 4. Gould, 
United States.) 

609. MeTaL Bars, H. H. Lake.—(F. Krupp, Gruson- 
werke, Germany.) 

610. TELEGRAPH for Usk on Surps, C. F. Cronheimer, 
London. 

611, INstantanrous J. F. Guimaras, 
London. 

612. Lamp for Cookinc Purposes, J. C. Becker, Man- 
chester. 

613, G. J. Batters, London. 

614. ProrgcTING from Fire, J. H. Butt, 
London. 

615. Cueckinac Receipr of Money, J. R, Layton, 
London. 

616, SHIELD for PRorecTING AMMUNITION, F. G, Cooke, 
London. 

617. Wrappers for Exctosina Burrer, &c., H. Rose, 
London. 

618. Contact Susstances, J. Y. Johnson. — (7h: 
Chemische Fabvik cormals Goldenberg Geromont and Co., 
Germany. 

619. FirRE-aALARM, J. M. Bell, London. 

620. Boor Wetts, J. C. Mewburn.—(Wernigk aad 
Muller, Germany.) 

621. Proputsion of Vessets, J. F. Duke, London. 

INCANDESCENT Lamps, E. Bonhivers, 
London. 

623. Carriers for ELEcTRIC Conpuctors, R. F. Black, 
London. 

624. Maxine Soaps for Sizinc Paper, C. J. Rohr, 
London. 

625. GLoves for Corus, G. F. Steinlechner, 
London. 

626. SHIELD for MiLiraRy Purposes, R. C. Steed, 
London. 

627. Rartway SIGNALLING Apparatus, W. Bartlett, 
London. 

628. StorinG Cycies, C. and G. Maurer and E. Gloor, 
London. 

629, CycLes, J. G. Lorrain.—(7. H. Gledhill, United 
States.) 

630. Apparatus for ConnectiING Meters, J. R, Dick 
and The Reason Manufacturing Company, Limited, 
London. 

631. Foor Protector for PappLers, H. Stewart, 
London. 

632. Burners, H. J. Haddan.—(@. Weshkiagton, United 
States.) 

633. CYLINDERS with Liquip Packina, L, Bayer, 
London. 

634. Type CLamp, H. J. Haddan.—(F. Schiiicher, 
Germany.) 
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635. Batt, W. Hazelton, Belfast. 

636. ScREENS for Exrctric Lamps, H. Simpson, 
London. 

637. Sasu Corp Ho.per, J. Brown, Newport, Mon. 

638. ELEcTRODE, E. A. Le Sueur, Ottawa, Canada. 

639, Conveyors for TRANSPORTING CoaL, J. W. White, 
Live: 

640. ARRANGEMENTS for INpExInNG Books, J. H. 
Howorth, Liverpool. 

641. Hospitat J. Shanks, Glasgow. 

642. WHEELED CarRRIAGES, W. H. Northcott, London. 

643. SaniTaRy Dust-pins, A. W. Martin, Manchester. 

Construction of BicycLe Frames, E. B. Killen, 
Glasgow. 

645. Horse Harness, R. Douglas, Glasgow. 

646. TuBEes for the MANUFACTURE of CaRPETs, F. 
J. R. R. Jelleyman, Kidderminster. 

647. Lapret Motions for Looms, W. Slater, jun., and 
W. Slater, sen., Mancheste 

648. Firrincs for Gotr Courses, J. Duncan, Glasgow. 

649. CENTRIFUGAL AppaRATUs, J. Laidlaw and K. A. 
Robertson, Glasgow. 

650. Wire AtracHMent for Tires, R. J. C. Park, 
Coventry. 

651. Apparatus for Sizves, G. F. Thompson, 
Liverpool. 

652. Suop Seats, T. Meikle, Glasgow. 

653. SINGLE-ACTING MoTIVE-POWER ENarnes, H. A. C. 
Parker, Manchester. 

54. Key for Giass TiLes, C. A. Anderson, London. 

. ELecTRICALLY ACTUATED MECHANISM, G. E. 
Vaughan, London. 

656. CoLLaR Srups, W. J. Gilroy, London. 

657. REPAIRING PuNcTUREs in Tires, F. H. Richards, 
London. 

658. JacKET for Mepicat Purposes, C. von Hillern- 
Flinsch, London. 

659. ELectric Switcues, A. Gardy, London. 

660, REVERSING for Launcu Enoings, W. Glass, 
London, 

661. TELEPHONE APPARATUS, W. Moseley, London. 

662. DouBLE-AcTION GRINDING Roxts, J. C. Wegerif, 
London. 

663. Drivine Gear for Cycies, C, W. Jesty and J. E. 
Smith, London. 

664. Breech MercHANISM of Guns, W. Poulson, 
London. 

665. Stoppers for Borries, W. H. Fieldgate, London. 

666. Macutne for Curtinc Cakes, &c., T. L. Green, 
London. 

667. MacutNes for REGISTERING Votes, A. F, Bardwell, 
London. 

668. FRAME-MAKING Apparatus, C. T. Atkinson, 
London. 

669. ADJUSTABLE Music Srooits, C. C. Bender, 
London. 

670. Looms for WEAVING, F, Zapata, London. 

671. Hotpers for CataLoaugs, A. G. Brookes.—(D. E. 
Hunter, United States.) 

672. MaNuFACTURE of Boots, H. H. Lake.—(A. E. John- 
son, United States.) 

673. ManuractuRE of Boots, H. H. Lake.—(A. John- 
son, United States.) 

674. Motors APPLICABLE to Rock Dritis, H. Koch, 
London. 

675. Exvectric Batreries, H. H. Lake.—(2. C. 
ney, United States.) 

676. Puastic Bopirs with Meta, J. A. Daly 
London. 

677. Hats, W. Ellis, London. r 

678. A NON - REFILLABLE Bott.e, W. T. Nuttall, 
London. 

679. Rartway Switcues, W. F. Burr, Kingston-on- 
Thames. 

680. Macuine for Piantna Grooves, F. Regner 
London. 

681. Apparatus for LoapING ORDNANCE, R. Matthews, 
London. 

682. Pen Cyieaners, V. I. Feeny.—(R. W. Pope, 
United States.) 

683. Meter, V. I. Feeny.—(Allgemeine Elektricitits 
Gesellschaft, Germany.) 

684. WELDING METALS, G. A. Dick, London. 

685. Protective Suietps for War, M. A. Weir, 
London. 

686. Devices for PLartinc Macuines, C. Schiirmann, 
London. 

687. Drivinc Apparatus by Friction, A. D. Klaber, 
London. 

688. DissEMINATORS for PHoNoGRAPHS, F. Myers, 
London. 

689. PoRTABLE SHELF G. W. Howard, 
London. 

69. ProtocrapH Frames, &c., G. H. Stepney, 
London. 

691. Game, G. Scutt and W. Harwood, London. 

692. Curtatns, R. F. Carey, London. 

693. Lockine Nuts, A. T. Hughes, London. 

694. Sewinc Macaines, W. H. Brickley, London. 

695. MaGnetic Cut-outs, E, Andreas, London. 

696, DENTAL BITE-FRAMeEs, A. F, Benson, London. 


697. BULLET-pROOF STEEL Breasrwork, C. Young, 
London. 

Liquip-MEASURING Apparatus, F, G. 8S, Ham, 
London, 

699, Urtnisinc Stream, G. G. M. Hardingham.—(/. H. 
Trevithick, Byypt.) 

700, DiELEcTRICAL Compounps, C. Jung, A. Brecher, 
and A. Kittel, London, 

701. Conprensers, J. Grouvelle and H. Arquembourg, 
London. 

702. COMBINATION PocKET-GUN and CARTRIDGE 
Horper, W. P. Thompson.—(&. M. Phillips, United 
States.) 

703. GENERATORS for LIGHTING VeHnicLes, L. Bleriot, 
Liverpool. 

704. SappLEs, J. McCaffrey, Liverpool. 

705. Dyginc Apparatus, F, W. Golby.—(F. A, Reich- 
mann, Sweden.) 

706. Broocurs, F. F. Zehetmayr, London, 

707. Printing Macuines, J, Lewthwaite and R. E. 
Mack, London. 

708. ANIMAL Trap, W. C. Hooker and K. R. Marks, 
London. 

709. Hammers, D. S. Waugh, London. 

710. TREATING SULPHUR OrRks, G. E. and A, R. Davis, 
London. 

71l. Book, C. L. Benedict, London. 

712. GEAR for Expiosive Enoines, F. R. 
Simms and R. Bosch, London. 


SELECTED AMERICAN PATENTS. 


From the United States Patent-opice Oficial Gazette. 


634,542. Evecrric Lighting Apparatus FoR RalIL- 
way Cars, W. F. Rickaids, Bu gfalo, N.Y.— Filed 
August 18th, 189, 

Cain.—The combination with a railway car having 
an axle provided with a driving pulley, of a dynamo 
secured to said car above said driving pulley and on 
one side thereof, said dynamo having a_ pulley, a 
tightener pulley arranged on the opposite side of said 
driving pulley and above the same means whereby 


said tightener pulley can be adjusted toward and 
from the dynamo pulley, a spring-pressed tightener 
pulley arranged underneath the dynamo pulley and 
facing the lower portion of the driving pulley, and a 
driving belt wrapped around the driving pulley 
between said tightener pulleys and running around 
said tightener pulleys and the dynamo pulley, sub- 
stantially as set forth. 

634,654. Gas Enaine, G. A. Whiteowb, Frawinghaw, 

Muss.— Filed April Lat, 189. 

Ctaim.—In a gas engine, the combination of a 
cylinder having feed and exhaust ports, and an oblique 
or spirally-disposed exhaust passage in communica- 
tion with said exhaust port, 1 reciprocatory piston 
having cut-offs for controlling said ports and also 
provided with relief channels  comrunicating 


at one end with the explosion chamber of the 
cylinder and adapted at the other end for commu- 
nication alternately and at times with said exhaust 
passage continuously of the inward movement of the 
piston, and means for turning the piston to cause 
said cut-offs to move in a direction transverse to the 
reciprocatory path of the piston and establish inter- 
mittent engagement of the relief channels and exhaust 
passage, substantially as specified. 

634,864, Drepoinc Macuinery, L. W. Bates, Chi- 

cago, Il!_—Filed March 4th, 189%. 

Claim.—(1) In a hydraulic dredge, the combination 
of a boat; excavating mechanism adapted to cut 
across the width of the boat while the boat advances 
inaright line; means for propelling the boat in a 
right line ; and a discharge pipe made up of sections, 


each having an air and water-tight jacket securely 
attached to it, substantially as and for the purpose set 
forth. (2) In combination with a boat and its discharge 
pipe, the posts or anchors //, and the rope or cable m 
secured to said posts and passing through an eye » 
on the pipe. (3) A discharge pipe made up of sections 
each being provided with a semi-cylindrical air and 
water-tight jacket, said jacket being securely united 
to the pipe. 
634,865. Drepcr, L. W. Bates, Chicago, Ill,—Filed 
June ith, 1897. 
Claim.—(1) In a dredge the combination of a suction 
ipe ; acutter carried by said pipe; and a buoyant 
der for directly es and controlling the 
position of the suction pipe, substantially as and for the 
purpose set forth. (2) In a dredge the combination of 


a hull or boat ; a buoyant ladder for carryiy: corr 
or excavating devices ; means for controlliga 
ancy of the ladder; means for effecting the feedie, 
movement of the ladder in the cut ; an extension - 
projecting rearwardly from the hull or boat; q hol” 
spud or spuds carried at the outer end of suid a 


[634,865] 


each provided with an air chamber or tank adjustable 
on the spud ; valves and nozzles for operating the spuds 
and air chambers ; electric motors mounted upon the 
dredge ; and electric conductor for supplying current 
to said motors ; a buoyant support for said cable ; and 
an operating stand upon the dredge, containing 
devices for directing and controlling the current, 
634,954, Tink, 7. McKinnon and J. Pringl, 
Glasgow, Scotland,—Filed Apvil 19th, 180s, 
Claim.—In a wheel tire, the combination with the 
felloe or rim provided with a series of hemispherical 


[634,954] 


eavities or cups and an outer tread ring provided with 
a corresponding series of cavities or Cups, of a series of 
hollow rubber balls arranged within and between said 
hemispherical cavities or cups, substantially as set 
forth. 
635,112. Feevine Devick ror PuLvERIsERs, M. 
Wheildoa, Boston, Mass.— Filed December th, 
Claim.—In a feeding device for pulverisers, the com- 
bination of a feed chamber having an opening therein 
at the upper end thereof through which material is 
introduced, a rotatable feed table mounted in said 


(3502) 


chamber and adjustable toward and away from the 
feed opening therein, means for adjusting said table, 
and a shear adjustable vertically with said table but 
held from rotation, whereby the shear will remove 
material from said table, substantially as set forth. 


635,255. MetrHop oF AND MOULD FOR CastING 
CHILLED Rouis, BE. Kaye, Pittsburgh, Pa.— Fidel 
July 1st, 1898, 

Claim.—Q) Apparatus for casting substantially 
cylindrical rolls with a practically uniform depth of 
chill consisting of a chill mould the surface of whose 
matrix cavity is substantially that of a frustiuim of a 
cone, substantially as described. (2) The method of 


making substantially cylindrical rolls, consisting ™ 
casting the metal in a chill mould having 4 poe 
conical matrix cavity, with its larger end upward, ron 
cooling the outer portion of the cast roll in contac 

with said mould in such a way as to cause the larger 
end of the roll to contract to substantially the —_ 
final diameter as that of the smaller end, substantially 
as deseril 
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\MERICAN VERSUS BRITISH WORKMEN, 
; (By An Occasional Correspondent.) 


In the concluding lines of an article on this subject 
hich appeared in Tue Enarveer of June 28rd, 1899, it 
pei asked whether the greater intensity of working which 
ape to the American may be due to differences 
*t food, climate, or social conditions. As the present 
ae who has on more than one occasion acted as 
Commissioner for THE EnorneeRin the United States, and 
who is acquainted with the workshops in both countries, 
has long held that these are precisely the causes, he may, 
perhaps, help to. elucidate the question which is now 
exercising the minds of many in this country by giving 
the reasons for his opinion. The belt of country between 
latitudes 82 deg. and 42 deg. stretching westward from the 
Atlantic and bounded on the south by the iron districts of 
Tennessee and Alabama, on the north by Boston, the Great 
Lakes, and Chicago, and on the west by the Mississippi, «m- 
braces the principal manufacturing districts of the United 
States, and for the present purpose need alone be dealt with. 
The first two of the alleged causes, fcod and climate, 
must be taken together. In this enormous area there is 
a peculiarity of climate which affects the constitution to 
a considerable degree. Extreme dryness, as compared 
with the damp atmosphere enveloping the British Isles 
and in the country north of the Ohio River, and the much 
greater range of temperature, have together a very 
marked effect on those born in it as well as on those who 
have been bred in Europe. In this northern division 
there is an almost tropical heat in the summer and an 
intense cold in the winter. South of the Ohio the extreme 
cold is wanting, but the heat affects white men in sum- 
mer in a manner quite unknown in England, and coloured 
men are largely employed in the iron and steel work. 
In the whole area the dry air seems to be charged with 
more electricity than is felt in any European country, and 
this stimulates the human being to a fiercer energy, 
and at the same time causes a craving for a certain 
diet to support the greater exertion. If it is true, as the 
present writer believes, and as most will agree, that the 
iweat-eating people are those who conquer in the contests of 
the world, the greater capacity for concentrated work 
possessed by the American is largely explained. It is not 
only the artisan and the labourer who can do more in a 
given time, but the banker, the stockbroker, and the 
journalist. All of them will concentrate into a working 
day as much more than an Englishman as the latter 
exceeds the German or the Frenchman. But at what a 
cost! The emigrant from Europe has not in him a total 
fund of energy greater than he had at home, and the 
born American has no more than his European ancestor. 
But it is compressed into a shorter life. From the age of 
of twenty-one to forty-five the man is at his best. If he is a 
wage earner, the standard called for demands an energy 
fiercer and more continuous during working hours than 
we know of here ; but his working life does not last so 
long as it would if he moderated his ardour to an English 
level. Meat three times a day supplies the fuel, and this 
is within the reach of a workman drawing American high 
pay; while the climate causes a desire for it so underdone 
or “rare"’ as to repel the newly-arrived Britisher when it is 
offered him for the first time. Not only is the meat 
eaten half raw, but there is a craving for abundant 
butter and ice water with it, and this food is given 
too often to children who in England would be eating 
bread and milk. Nothing can be more invigorating for a 
time, and when between forty and fifty the reaction 
comes, and the workman or manager who gave good 
returns for such diet becomes nervous and dyspeptic, he 
has to stand aside, and others can take his place in the 
business of the world. This system, which benefits the 
employer who can run his tools quicker and get more out 
of a given area of shop room with the same number of 
men, has been facilitated by the abundance of imported 
labour, Some American employers have persistently 
restricted the number of apprentices—a restriction which, 
when it occurs in Great Britain, is due to the action of 
the trades unions—and some have refused to take any. 
Boys are always more or less a nuisance: why should 
the employer take the trouble of teaching them, when 
ready-made full-grown workmen, the most enterprising 
of those in the Old World, are always available? This 
scarcity of learners is also partly due to the reluctance of 
the boys to tie themselves for a long period of appren- 
ticeship. The whole instinct of the smart American 
youth is to pose as quickly as possible as a man, and this 
desire tends to shallowness.’ The steady and laborious 
training that, for instance, produces those _ finest 
examples of artisans, a millwright, an engineer’s smith, 
or an engineer patternmaker, does not appeal to 
the young American, who is impatient of so long an 
apprenticeship ; and, consequently, the best of such work- 
men in America are those who have learnt their trade in 
Europe. When the employer in Pittsburgh points with 
pride to the big output of his works, greater than any- 
thing Great Britain can show, he does not volunteer the 
additional information that the leading man at the 
Bessemer converter came from Sheffield, the stalwart 
steam-hammer man from Newcastle-on-Tyne, and the 
smart man who beats the record at the rail mill from 
Workington. But when riotous strikes and tumults 
occur these are at once, and with much truth, attributed 
to the foreigner. A career which leads to a head place 
early, a position in which the labour of others can be 
exploited, in short, the position of ‘ boss,” is the one 
which suits the American instinct. In the United States, 
asin England, the maternal influence encourages such 
ideas, and the less capable of those who avoid the early 
hours, the dirty hands, and hard manual labour of the 
working-men, swell the army of nondescripts who crowd 
the ranks of clerks, telegraph operators, and tramear 
conductors. 

The ruder operations of the navvy, the handling of ore 
and coal, and the unloading of ships, is performed by the 
newly-arrived Hungarians, Italians, and Russians, who 
are exploited by gangers of their own race, having a 


sufficient knowledge of English to interpret orders, and 
these gangers enjoy the privileges of bossing, in com- 
petition with the Irish bosses and workmen, who form a 
separate class. The best skilled workmen are the 
English, the Scotch, and the German, who have learnt 
their trades in Europe. The children of these European 
emigrants, who have been to school in America, soon 
imbibe the ambitious notions of their comrades, and 
seek something which does not involve too long an 
apprenticeship, but which will allow them to boss the 
newly-arrived foreigner. 

In England the smartest young men in the provincial 
towns find their way to London, where, therefore, the 
average intelligence is higher, and where there is more 
scope for the aspirant. But the climate and surroundings 
have their effect, and those who have two or more genera- 
tions of London parentage have in their turn to go under 
in the ever-pressing competition with newer arrivals 
from the country. So in the manufacturing districts of 
the United States the supply of able craftsmen will fall 
off if the emigration from Europe ceases. 

It is interesting to examine why the employers in 
America have not met with the same opposition to piece- 
work and to the utilisation of labour-saving appliances 
as has hampered the employer in Great Britain. Un- 
doubtedly one of the reasons why trades unions cannot or 
do not impose the same restraints on individual exertion 
as they do in Great Britain is because of the great variety 
of nationalities who cannot be brought into line and dis- 
ciplined so effectually as ean workers of one race. This 
cause operates mainly, however, with such combinations 
and societies as the Knights of Labour, where unskilled 
workmen of the different European nationalities previously 
alluded to have failed to enforce the socialist views of 
their leaders. Though this impediment to combination 
does to some extent operate also with the skilled 
mechanic class, who occasionally endeavour, as has been 
shown in recent descriptions in THE ENGINEER, to enforce 
trades union rules, the abstention more usual than in 
England of engineer workmen from socialistic falla- 
cies is due to other circumstances, which, as_ will 
presently be seen, bring into view the third of the causes 
enumerated at the beginning of this article, namely, 
social conditions. 

High-priced labour obtains the best results for the 
employer and employed, but as a condition precedent the 
workman must have a liberty which is too often denied him 
by the trades union rules in European cities. A leading 
unionist from England on his recent return from a visit to the 
United States, where, he said, he had been to investigate 
the reasons for the alleged greater output capacity of the 
workmen, was silent about the freedom from trades 
union restrictions, and preferred to dwell on what he 
asserted, was the security in America for the working-man 
inventor, who was not, as in England, robbed of the 
fruits of his skill by a rapacious employer, and who was 
therefore stimulated to work at his best. As under the 
British patent law protection for nine months can practi- 
cally be obtained for £3, and the workman safe-guarded 
when he discloses his secret, such an accusation is of 
course fallacious. But in justice it must be said that the 
limitation of exertion when on piecework, and the reluc- 
tance to get all he can out of machine tools, are in Great 
Britain not entirely the fault of the workman and his 
society rules, but are partly also dueto the employer. For 
too often the workman finds that if he earns more than a 
certain rate—which varies in different shops from 25 to 50 
per cent. addition on day wages—the employer will cut 
down the piecework price when the next contract is to be let, 
and it is in the fear that he will gradually be driven toa 
piecework energy at daywork wages that leads a workman 
to withhold his best powers. It is on this contingency 
that the arguments of the trades union leaders are 
based. They argue that the men are only putting a rod 
in pickle for themselves by working too hard, and, push- 
ing the argument to an extreme, induce their followers to 
restrict their energies to the level of the weakest among 
them. In America, although there is in most shops a 
prescribed limit to the piecework earnings, the employer 
foregoing, if necessary, the services of the best men 
rather than let the discipline of the shop be disturbed by 
a very high rate of pay, the range of wages has wider 
limits than in England. Let it be supposed that the 
daywork cost of a certain operation is 1s., and that by 
piecework the cost is brought down to 9d., the workman 
who performs the operation at this lower rate, adding 
50 per cent. to his wages by so doing, or, in the language 
of the shop, earning “time and a-half.” When this 
result has been achieved the thrifty employer feels 
inclined to reduce the price to 8d., so as to increase his 
own share of the saving, most of which he may deem due 
to the superior appliances he furnishes. But a far- 
sighted employer will in certain cases rather increase 
than diminish the rate as the production is increased, 
because in a given area of shop room, with fixed general 
charges of rent and management, his profit rapidly in- 
creases if the output is augmented. So he will say to the 
workman, ‘‘ You made five articles when your wages were 
5s.aday; you made ten articles a day and earned 7s. 6d. 
when I paid you 9d. apiece ;_ but I will give you 93d. each, or 
9s. 6d. a day if you will make twelve articles.” Supposing 
that a man’s normal day’s work is represented by 100, 
he can produce 150 to 200 without injuring himself if he 
has sufficient inducement to do so, and, in fact, would do 
so if he were working for himself in a shop of his own. 
In an English factory the instinct engendered and 
encouraged by trade unionism is to establish as the 
normal daywork standard that of the inferior man, say, 
60 to 80, and when on piecework, to give 100 to 120. 
In justice to the employer it must be borne in mind that 
the “ value” of new machines is difficult to estimate till 
they have been tried for some time. In factories large 
enough to allow it, the method is adopted of trying all 
new machines in a separate and special department, 
where highly skilled and trustworthy workmen can 
ascertain the real value and capabilities of the novel 
machines. The information so acquired forms a basis 


which will guide the employer in his bargain with the 
men who are to permanently work the machines. 

While, however, it may with much truth be urged that 
in this country the more capable of the working men are 
acting against their own interests in restricting their ex- 
ertions to the standard of the idle or incapable men, the 
barriers which impede their rise to a higher class are 
greater than in the United States, and the healthy ambi- 
tion which might stimulate them to rise is repressed. 
They are induced not only by the traditions of their class, 
but by what they see around them, to maintain the 
trades union rules, which, as they think, shall ensure 
them safety and consideration in the narrow field in 
which they must be content to remain. Those whose 
ability and energy will not endure restraint, and who seek 
to break their bonds, emigrate to America. 

In an English manufacturing town, besides the wealthy 
class of manufacturers, merchants, and bankers, and the 
professional class, which often claims a further prece- 
dence, there is the entity known as “the county,”’ which 
largely monopolises authority; and in this class may be 
also included the clergy of the Established Church, who 
take rank over the ministers of religion with whom the 
workmen are most in touch. It is not the purpose here 
to discuss the other side of the question, as to how far 
the English restrictions may be for the good of the 
country, as producing a happier social organisation than 
is found in a republic ; and how far rewards of rank, title, 
privilege, and honourable employment by the State, 
which are here incentives to exertion, may, for the public 
good, temper the mere sordid pursuit of wealth, and 
encourage the higher moral standard of noblesse oblige. 
It is here merely intended to show that the enterprising 
workers, whether mechanics, manufacturers, or shop- 
keepers, have in America no limit to their ambition; the 
social ladder is accessible, and the ambitious man, able 
and willing to strive, is stimulated accordingly. It is 
not the zeal of a servant working for a master, but is as 
a means to an end practically unattainable here. 

There are rich and poor in America, as in England, but 
the working men and shop assistants do not see above them 
a class whose definition of a “gentleman” is that of a 

rson who does no work, but who lives on his rents and 
dividends. It is true that this latter class exists and is 
increasing in the United States, but those who belong to 
it have to travel or settle in Europe, where all places of 
resort are frequented by them, for there is as yet no per- 
manent place for them in America. In New York and 
Chicago the members of the up-town clubs and the owners 
of the large mansions are all engaged in trade, and know 
of no one who may claim to be their social or political 
superior. The absence of such class distinction does 
leave a clearer field for the very best of the working 
classes. Whatever may be the drawbacks of a republic 
and of the almost entire absence of veneration or respect 
for tradition which prevails in America, a certain feeling 
of self-respect is engendered by social equality, which is 
wanting amongst the artisan class here, and this self- 
respect stimulates ambition, and is so far for the good of 
the community. 

Men have to work hard, but their wishes and con- 
venience are studied in many ways which encourage hard 
work. Early hours before breakfast are avoided more 
frequently than in England—a boon highly appreciated ; 
the shops are already warmed when the men arrive; and 
iced water is available at all times. An engine fitter, 
machinist, or patternmaker in Philadelphia must have 
his lavatory, his locker, and towel, and will change his 
coat before he walks home, and sits down to his dinner 
clean and respectable, and will not show himself to his 
children with the stains of labour upon him. Such habits, 
small as they may appear, develop in him a taste for refine- 
ments which cost money, and makes him avid to rise. 
This ambition, which is seen most keenly among those of 
American birth, is adopted also by the younger of those 
who arrive from Europe. Outside the factory, and in 
places of public resort, the skilled artisans neither feel 
nor permit any social differences between themselves and 
their employers. Among those who emigrate to America 
are found ambitious workmen here who are impatient of 
the dead wall of class distinction in front of them, and 
who areadventurous enough to leave home and endure the 

want of many alleviations which the more paternal 
system of employer and employed providesin England. 

The early advancement given to young men puts into 
positions of authority those with new ideas. . Yet, though 
this often brings to the front in all trades. and pro- 
fessions men of shallow education with an absolute 
lack of respect for what is old and established, and 
is the cause of serious mistakes, the energy of youth 
more than balances. It must be remembered, how- 
ever, that the employment of young men for impor- 
tant posts of managers and directors to guide and control 
great undertakings is largely due, as has been seen, to 
necessity rather than choice. The elderly and even the 
middle-aged men have become dyspeptic and worn out. 
Climate, food, and electric energy have taken out of the 
man all that he is worth. It may be urged that this rapid 
wearing out, even if it be as true as is here maintained, 
does not reduce the total capacity available at any par- 
ticular time, and that as the new men present themselves 
as quickly as they are needed to replace the old, the 
American superiority — whatever may be its cause — 
will continue. It is here claimed that this will only be 
the case so long as emigration from Europe, or from 
countries of more even climate, continues to restore the 
breed. The wool from Ohio, New Zealand, South 
Australia, and Argentine is different, and by climatic 
effects, in many eases, better than that obtainable in 
past years from the ancestral British sheep. But it 
is found necessary constantly to replenish and_ im- 
prove the stock by fresh blood from England. 
So it is in the case of the worker. Not only 
is this renewal necessary to restore quality, but to main- 
tain the number of the population. This eternal question 
of the birth-rate can be no more kept out of sight in 


America than in Europe, though in both continents it is 
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apt to be tabooed or ignored in economic discussions, It | be for the good of mankind and the profit of the manu- | THE DRAFTING OF TECHNICAL PATEY 

is, perhaps, a bold idea to advance, but it is seriously | facturer, tend to abolish the race of skilled artisans, and SPECIFICATIONS NT 
suggested here that the population of the area now under | to concentrate the mechanical engineering skill of a oon ; a 
review would cease to multiply, or would even actually | country into the hands of a limited class of designers. 
diminish, if the influx from Europe were to stop. It has | This development, obviously, will not favour the advance- 
just been stated that the second generation born in| ment of the workman whose experience has been limited 
London becomes amemic, and that the superiority that | to a few special operations. If, moreover, it is found, as 
has always been claimed for the London engineer work- | it will be, that the art of managing automatic tools can be 
men is only maintained by continual influx from the | acquired by a short training, wages will inevitably fall, 
provinces. In America it is not the energy and ability | and the inducement already here described to work hard : . 

that fail, for they both are stimulated by environment, | will be lessened when the worker has no wider career open under the special circumstances, and that anything else 
but on the one hand the inclination to endure long | to him. would be quite as bad if not infinitely more objectionable 
apprenticeship to manual trades weakens, and on the! The formation of industrial “Trusts,” which is pro- | ~¢X¢ept for the highly important fact that it has not been 
other there is a diminished growth of population. There | ceeding so rapidly in the United States, is likely also to done, On their side, too, the critics of the Government 
is a phrase well known in Parliamentary Committees and | have a depressing effect on the American workmen, | POSS8e8S & marked advantage over their rivals who confine 
Arbitration Courts in Westminster—where statistics of |Combinations of capitalists are condemned by certain their attention to private persons ; the former may make re. 
urban population come under consideration—* a decre- | classes in all countries, especially the socialists, who marks with impunity which would bring the latter into 
mental rate of increase,” and this is what will occur in| treat anything that tends to private gain as robbery, | pleasant proximity with one of her Majesty's Judges, 
the area of country referred to in the first paragraph of | But in a free country like Great Britain it is found best | And perhaps this is as it should be; for if a member of 
this article. Is it not true that families in this part of | to allow combinations of either employers or workmen the Government may use as a valid weapon of defence, a 
the United States who can point to a pure American | who keep within the law and who abstain from coercion. | plea that none of them knew any better, it is scarcely 
descent on both parents’ side for more than two / If any one is aggrieved because steel rail makers, cotton | reasonable that their opponents should be requested to 
generations do not increase as do those whose parents | spinners, or sugar refiners combine and ferm a ring, the | keep the buttons on their foils. Acting on this principle, 
ave of British, German, Celtic, or Scandinavian birth? | remedy is simple, namely, to purchase from abroad the i! moments of irritation the unsuccessful inventor, or 
The physical aspect changes, the ruddy complexion dis- | rails, cotton, or sugar, that the foreigner will gladly | &ve" the thoughtless student of technical patent specifi- 
appears, there is greater height, less proportionate weight, | furnish. cations, is apt to proclaim that the English system of 
a different beard, and, accompanying these changes, the| But in America no such remedy is available. Pro- | 8'®ting patents is nothing more nor less than a method 
children are quicker in perception but fewer in numbers. | tection may have its good points as well as bad, of obtaining money under false pretences, The -ACCUNA- 
The climate has not only changed the breed, but lessened | and it is not intended to discuss the question here ; but | #0 1s, of course, perfectly unjust ; the Patent-office does 
the stock. It would be interesting to learn the opinion | the main justification of it in America has always been not profess to give value for the money it receives; it 
of American scientists on this point, and to know how far | that, while import duties against the foreigner encourage hands its supporters an elegant document with a pretty 
the census returns afford information to corroborate or | home industries, the natural competition amongst rival seal; and it takes the Queen's name in vain; and it 


correct it. American manufacturers will always safeguard the public prints copies inventor's 
No comparison of American with English workmen | from monopoly prices, and at the same time give the | 8" it sel’s copies at an exhorbitant price to an admiring 
public. What more would you have? The Patent-oftice 


can be complete without reference to the systematising | workman an open market of employers, who will have to | ! : b j 

of processes in American factories, and to the consolida- | compete for his services. Now that the protected trades | 'S blameless in this matter, except that, like the post. 
tion of trades into specialities which can be carried on | are establishing trusts, the safeguards are removed, the | fice, it makes sundry arrangements for the instruction 
cheaply because on a large repetition scale. When once | people are at the mercy of the monopolists, and the | OF Convenrence of its customers, but neglects to bring 
a good design—bridge, steam engine, or machine, as the | workmen who leave one factory, on seeking another em- those regulations efficiently under their notice. What is 
case may be—has been arrived at, together with the suit- | ployer find in him only another member of the same really needed is a widely-published official pronounce: 
able tools and methods of production, the idea of the | huge company. The supporters of the American “Trust” | ment to the effect that the only person who can grant a 
Americans seems to be no longer to put themselves | system, which controls oil, sugar, tin-plates, steel, sewing valid patent in this country is a judge of the High Court; 
forward as engineers who worry out problems for their | cotton, and various other leading commodities, plead that that the office exists merely to collect the fees and pre- 
customers, but as manufacturers who can supply an | they do not raise prices, but by their power of cutting | Pare the necessary affidavits, so to speak ; and that when her 
article whose excellence is already proved, and which | down expenses, dismissing the agents, and concentrating Majesty has granted her Royal Letters, all she has done 
buyers must adopt if they desire cheap prices and quick | the management into a grand central bureau, they greatly | to permit the patentee to prosecute or defend a lawsuit 
delivery. This system, though now pushed toan extreme | reduce costs. The saving goes mainly into the pockets decently and in order. 

in America, was inaugurated in England many years ago, | of the Trusts, whose profits rise, while the workers not It is very easy to see the faults in the English system ; 
especially with a view to export. Up till about the year | only suffer a reduction of wages, but a removal of all in- | it is just as difficult to discover or think out a better. 
1860, the British merchant who had before him manufac- | centive to individual enterprise. Many who have had no practical experience point with adun- 
turers’ price lists for all kinds of simple goods—textile,| yen where there is no statutory protection, the evil ration to the German and American methods; everyone 
hardware, or other—met with considerable difficulty in | effects of such combination may be produced wherever who has bought that experience is keenly alive to the 
dealing with indents from abroad for steam engines and | there is a monopoly. As analogous in this country, the underlying fallacy. Ifa patent is officially granted on 
machinery, concerning which there were neither cata- | sale in London of ptieanaemlad coal is limited to those | the understanding that the specification has been care- 
logues nor price lists arranged in a manner that he could | dealers or merchants who are fortunate enough to occupy fully examined, that the invention is new, patentable, and 
understand. Correspondence with manufacturers had to | the bays or shoots at the railway depots where alone coal | Properly protected by the claims, the position of affairs 
be entered into, drawings which the merchant could not | js allowed to be unloaded. There is always a great | !§ infinitely worse than when the grant is made at the 
comprehend were put before him, and estimates based on | demand for such accommodation, and applications have inventor's own peril, unless the examination is thorough 
different lines rendered proper comparison difficult or im- | tg be registered long in advance. The prices which the and capable in every particular. Not only must the ver- 
possible. In short, engineering was a ** mystery ” like the | dealers ania ae charge to the public have till now dict of the examiners be worthy of final and universal 
medical crafts, whose secrets were monopolised by guilds. | heen restricted by competition among themselves, but | #¢ceptance, but it must be recognised by the public as 
One of the first firms to systematise their goods were the | recently it was announced that a combination or trust had | being so; that is to say, the examiners must acquire an 
Tangye brothers, whose catalogues issued between the | been formed which embraced almost all the well-known | Ubroken and an unbreakable prestige, founded on their 
years 1860-70, introduced a new system. The merchant | eoal merchants. It would be interesting to investigats possession of the twin attributes: of infallibility and 
now, almost for the first time, had before him well- | how far the present high prices have nal due to peue omniscience—which are characteristics not generally 
arranged price lists with engravings sufficient for the relaxing of competition, while the monopoly of loading manifested by mankind. Even to make an examination 


purpose, supplemented by tabulated particulars of power, places remains. prima facie trustworthy involves much delay, enormous 
expense, and the retention as consultants of the leading 


capacity, packing, weight, measurements, and giving all 
an that eh necessary for an export trade. One need The unfair support that protective tariffs give to authorities in every one of the minutely specialised 
hardly say how much these catalogues have been elaborated Trusts will probably os America be the mainspring to branches of current industry; and if this be done, who 
and improved in recent years. Since 1870 the leading set _in motion a free trade policy, and reveal to the | 1,41) be left to “invent”? We need not enlarge upon 
makers of portable engines, pulps, cranes, and agricul. | working man the evils that were never more clearly this matter; it is probably well recognised by our 
tural machinery have “adopted and amplified the same j expressed than by that eminent American statesinan, readers ; if not, let them ask the opinion of anybody 
svstem: makers of electrical appliances have followed ; | Mr. Bayard, who, while ainbassador in this country, said who has been through the American or German ‘ 1ill.” 
and these methods have benefited not only the merchant | 7 ® notable speech at Edinburgh, "7 1895, > ciate Incidentally, however, we may remark the shortsighted- 
intermediary, but also the colonial, Indian, and foreign | Socialism and Protection ” :—“ Step by step rotection ness of the average inventor ; he persists in devising use- 
buyers. But in America export was practically unknown has succeeded — obtaining control of the sovereign | less things ; complicated ways of doing simple operations ; 
in the engineering trades. There was plenty of work at | POWeF of taxation, aeeee hesitating at ra 4 alliance ve expensive methods of performing cheap processes; 
home, for which the protective system gave a monopoly, | the resort to se Pag a = oe its hundreds of schemes for making white lead, for coating 
and the American manufacturers, having neither knowledge — of pervertang public taxation ee ships’ bottoms, for making aniline black—all of them 
of nor care for foreign markets, had no ‘conception of what Justification and function, of creating revenue for the worse than their predecessors. Why does not he invent 
a bill of lading meant. Now that they have entered support of the government of the whole people into an | 9 satisfactory patent law ? 
for the first time into the trade of the world, they have | °"gine for the selfish and private profit of allied bene-| “at the present moment we are concerned with the 
readily seized upon its salient points, have fully Sciaries and combinations called * Trusts. Under its faulty drafting or printing of patent specifications, es- 
appreciated the advantages of method, and are pushing dictation individual enterprise and independence have pecially those of the chemical variety. The cynic may 
their wares everywhere. ~ | been oppressed, and the energy Se discovery and inven- object that as a very minute proportion of the patents taken 
The principle of standafdising, though it cheapens tion debilitated and discouraged. : out in this country are worth the fees paid on them. or 
production, has its inconveniences to the purchaser and| The large trusts are likely to discourage and postpone | the paper on which they are printed, it really does not 
its risks to the workmen. It might be thought, for | @9Y reform of the Truck system, which though made | »atter how they are worded. Nevertheless, any specifi- 
example. that the English maker of small locomotives | illegal in England more than fifty years ago, still | cation may prove to be valuable, not, of course, to the 
and his customers also might be content with a dozen flourishes in many industrial untertakings in America. | inventor, but to the capitalist who buys it; and it is 
kinds and sizes out of which there would be ample choice. It has been attempted in some of the State Legislatures | gearcely fair that the documents should be so care- 
Therefore one is surprised to find on visiting such a works | t0 abolish this unfair toll on workmen's wages, but this | Jessly drawn up as to imperil, if not actually to prevent, 
that the drawing-office is a place of importance, and | forward step has been arrested by a decision of the|the © success of any ultimate lawsuit depending 
that numerous draughtsmen are employed. What can Supreme Court that any interference is unconstitutional. thereon. Yet this must be the case, as every- 
they possibly find to do? But the exigencies of a rail- So well known and avowed is this truck system, that it is body who has to read many chemical and other specifica- 
way are many and numerous. The gauge, gradients, | Sometimes put forward in the prospectuses of new under- | tions will admit; our only difficulty in bringing the 
curves, loads to be hauled, quality of water, kind of fuel, takings that a rebate or profit of 15 per cent. can in this | accusation is to determine on the identity of the 
strength of bridges, difficulties of transport, all have to | W@Y be obtained on all wages paid. defendants. Some of the mistakes which we are con- 
be considered ; and just as a peal of eight bells can give} It has been endeavoured here to show that Great | stantly noticing appear to be ordinary printers’ errors, 
almost infinite variations of tune, so may the above con- | Britain has nothing to fear from America from the supe- wrongly-spelt common words, incorrectly-placed “ marks, 
ditions of locomotive service demand in particular cases riority of American workmen, inasmuch as the latter are | differences in spelling technical words between the pro- 
combinations differing from anything that has gone be- | of the same stock; and that the supposed superiority is | visional and the complete specification, &c.; others per- 
fore. While, therefore, the fixed type may allow economy | due only to local circumstances and environment, which | haps are due to the agent's clerk ; technical and chemical 
in manufacture, cheapness in price, and speedy delivery, | concentrate energy into a brief period. The real advan- | names spelt wrongly all through, unintelligible punctua- 
it is not satisfactory to the purchaser. Ready-made tages in America are of a different kind, against which | tion, obscure diction arising, probably, from words left 
clothing is cheaply. well, and quickly made, but some England may find it impossible to struggle. These are out, &c.; others come evidently from the agent's or the 
people still prefer clothes made to measure. The British | the superior natural resources of the country, which, as | inventor's own ignorance of the subject, wrongly-used 
systein of individualism is, on the other hand, carried to an_, is generally the case to the fortunate countries who possess | chemical or technical names, incoherence, Ke. We can- 
extreme, and this is largely owing to the Westminster them, are of two kinds, both prodnets of the soil, namely, | not stop to assign the responsibility to the proper parties. 
engineer, who guides the purchases of his foreign clients. | mineral and agricultural wealth. Coal and iron are | The printers have, we believe, to set up the matter exactly 
A locomotive builder here dare not accumulate boilers, | available, on the one hand, in unlimited quantities, at a asit reachesthem. The transcriber isonly a copyist—and 
cylinders, pistons, wheels, or other leading parts, because low cost, and food in quantity, variety, and cheapness | not good at that. The inventor's ignorance is often a 
a specification may demand novelties, sometimes minute | unattainable elsewhere. These, and these only, are the | reason for his fertility. We must, rightly or wrongly, 


Ir is the inestimable privilege of every individual, how 
ever humble, to have or acquire a * candid friend ;” but 
it is emphatically the privilege of the Government. 
from the Wavr-office to the Local Government Board “ 
possess a large number of able-minded critics, who are 
always ready to point out that what has been done }y 
any department is the very worst thing that could be done 


and unimportant, rendering stock parts useless. | advantages that will neutralise, and perhaps outweigh, | blame the agent himself. i 
We may give some examples culled at random during 


the past yearorso. A iechanical specification contac 


The attainment of cheapness by systematic division of | some of the natural disadvantage of climate which have 
labour and the use of automatic tools, though they may | been referred to. 
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sion “ 100" more than once; the context 

the express “100°” t 
rently showed that 100 was meant. 

ei | specification directed that glue should be 
esate ed, or prevented from crystallising out of water ; 
an «gue is the very type of a * colloid,” or a body that 
vield crystals under any circumstances. Another 
doing something with “ketone ;" the ketones 
— large and constantly growing class of chemical 
ee Pier * Ketone,” if it means anything, must mean 
pcp of them. The context and common sense sug- 
pr “acetone.” The lightest coal tar hydrocarbon is 
peculiarly liable to ill-treatment. , We read in different 
patents of * benzene,” * benzine, benzole,” benzo- 
line,” and ‘ benzin.” Sometimes two or three forms 
oceur in one specification, According to the best chemical 
yractice, benzin is extinet; ‘ benzine means a 
light spirit obtained from crude pretroleum, and is quite 
different from ‘* benzene, which is CyH,, benzol” and 
» benzole” are trade words for benzene,” but usually 
convey the idea of a less highly rectified spirit unless 
they are preceded by the adjective “pure.” Suppose a 
patentee desires to claim the use of C,H, for a certain 
purpose, and his specification appears with the word 
*benzine ;”’ experts might easily prove that the method 
had been anticipated, or that the process was chemically 
impossible. Confusion often arises in the incorrect 
employment of technical words in other branches of 
science. We have noted * segment” instead of ** sector,” 
“ypiral’” instead of * volute,” or vice versd. Even 
“eocks”” and valves"? borrow one another's names, 
though perhaps that does not affect the proposition 
concerned, 

Clearly, if a patent specification is a semi-legal 
document, it must be accepted verb. et lit. Punctuation 
thus becomes an important factor, for even a harmless 
comme Will play havoe with a sentence, and sometimes 
by appearing in the wrong position will invert the whole 
meaning of the phrase. Punctuation is a purely esoteric 
art, capable of mastery only by compositors and readers— 
and they seldom agree on the rules. If a specification is 
to be punctuated at all, it ought to be done according to 
the conventions of the printers, and not according to the 
vagaries of an amateur scribe. One would be inclined to 
suggest that no “stops” be used save the period, as in 
other legal documents, but for the danger of making a 
patent specification as obscure and ambiguous as an Act 
of Parliament. A New or Improved Method of Drafting 
Specifications should make first-class subject matter for 
a patent, if only as practice in writing intelligible and 
precise English ; for it seems that the agents’ heads are 
so full of tags of conventional phraseology that they have 
little time to think of the sense of what they profess to 
describe. 

A glaring instance of this loose diction is to be found 
in the frequent expressions “ with or without some other 
ingredients,” and the like,” otherwise substan- 
tially as described,” &e. If a man claims a process of 
making bricks from clay ** with or without the addition of 
other substances,” does he retain the right to employ 
straw ? Ifsomeone else desires toadd diamonds to his clay, 
would it be an infringement ? When an agent or patentee 
has written the fatal words ** having now particularly de- 
scribed and ascertained . . . &c,”” he is so overcome by the 
magnificence of his diction, and the feeling that he has 
invented a new and improved method of writing the 
English language, that he actually believes his essay to be 
complete and explicit, even if it deals with a subject with 
which he is perfectly ignorant. He then sets to work on 
the claims, striving to express the same two or three 
facts in as many ways as possible, as if in the multitude 
of words there should be safety, instead of a vastly in- 
creased likelihood of confusion. 

Assuredly we do not desire to insinuate that this 
ridiculous and inefficient method of drafting technical 
specifications is common to all or even to the best agents ; 
there are many honourable exceptions ; but it must not 
be assumed that the faults named have been noticed in 
reading patents taken out by unassisted inventors. Now 
that many departments of applied science have become 
so highly specialised, the idea of a general “* patent agent,” 
if he is to be anything more than a glorified precis writer, 
is absurd. Each firm oug!it to confine its attentions to 

a few branches of trade, becoming specialists like the 
rest of the world. Many agents have accepted this 
responsibility, and engage electricians, chemists, &c., to 
revise their specifications; and the result is a marked 
improvement in the diction as well as the general 
coherency ; no doubt also in the legal stability of the 
documents. 

The literature of organic chemistry is becoming very 
vast, not only in the journals of the learned societies, 
but also on the shelves of the Patent-office. Its termi- 
nology, especially among the dyes and the essential oils, 
is extremely polysyllabic and complicated ; yet its sup- 
porters are some of the most earnest helpers of the patent 
agents. Orthography is a most important matter in 
organic chemistry, for many names of substances, like 
that of “benzene” already quoted, are given a totally 
different signification by the mere alteration of a single 
letter. Of what possible use to an aromatic chemist can 
anon-technical patent agent be, except to infuse an air of 
more or less spurious legality to his claims? And he 
wants more than this. English patents are taken out by 
foreigners. Foreign chemical names are not always the 
same in this country. There is little or no gain in the 
ost stringent and conventional legal phraseology, unless 
the actual invention of the patentee is described with 
scientific accuracy. 


INSTITUTION OF MECHANICAL ENGINEERS— GRADUATES’ Visits. 
On Wednesday, january 17th, a party of the graduates of the 
Institution of Mechanical Engineers visited the Royal Arsenal at 
Woolwich, and on Friday the Midland Railway Company’s goods 
yard at Somers Town, and the locomotive shops, &c., at St. 


ECONOMIES IN RAILWAY BRIDGE DESIGN 
AND MANUFACTURE. 
By J. Guana, M, Inst. C.E., Bridge Engineer, G.1.P. Ry., India. 


Britisu bridge practice, without doubt, seems to comply 
with one of the fundamental axioms of our political 
economists, in the fact that it certainly aims to do the 
greatest good for the greatest number. It is not intended 
here to deal with the special work required in crewded 
situations, where vested interests make economy in 
design and manufacture a secondary consideration, but 
to consider the subject in relation to bridges for export, 
in the providing of which there is the liability of compe- 
tition from outside sources. 

In amplification of the opening sentence the following 
may be taken as the present procedure. A railway 
abroad having been promoted, the engineers on the spot 
generally deal with the question of waterway horizontal 
and vertical of the ordinary bridges, also with the number 
of piers and length of spans—in the latter case often 
erring considerably in the equation of cost of piers to 
cost of superstructure, which is a matter in bridge design 
to which too little attention is given. However, let this 
pass. The next thing indents go home for so many spans 
of certain lengths, and these find their way to the office 
of the consulting engineer of the railway, a gentleman 
who has desirably very liberal powers, and what he 
decides upon in compliance with the indents has to be 
accepted. There are many consulting engineers, and each 
inaintains a qualified staff of assistants and draughtsmen, 
and employment for these having tobe found, the result is 
that in railways of the same gauge and approximately the 
same rolling loads, bridges having similar span openings 
are crossed by superstructures of very different types. 
One would think that if, say, a 150ft. span bridge had 
been once properly designed, that standard should be | 
good enough for all future bridges 150ft. span on similar | 
railways; but is it so? However, this system keeps a| 
number of officials in constant employment, and from | 
this point of view is good. 

Next comes the placing of the contract with a 
firm of bridge makers; these can have no standard tem- 
plates, material lists, or parts of bridges on hand made in 
slack times, &e., as they know well that the next 150ft. 
span they may have to make will bear only a slight | 
resemblance to the last one they made. The result is | 
that they have to keep employed quite a different class | 
of draughtsmen, whose special qualifications are ability | 
to read the drawings of others smartly, and to prepare | 
particulars for estimating, correct material lists for order- | 
ing sane, erection, rivet, and shipping lists. In addition | 
to these there is the special staff of template makers, to 
say nothing of foremen and workmen, who have to 
devote time to considering the best way of dealing with 
the new order, though they were quite au fait in the | 
details of the last bridge of similar span. Then comes 
the consulting engineer's inspection department, for | 
he having accepted the responsibility of the work, is | 
justified in seeing that everything requisite is supplied | 
correct in quality and quantity, and his requirements | 
in this respect are often considered to be very arbitrary. | 
This inspection, although necessary, means that a great 
deal of time has to be taken up in correspondence, 
checking lists, counting items, putting together at works, 
superintending packing, &c., and being a different work 
to the last, has all to be done specially each time. 

It should be noted here, also, that bridge-makers rarely | 
make their own material, and the manufacturer to do the 
best he can for himself often keeps a contract hanging on 
for some time, pending his negotiations with the various 
iron and steel makers; frequently, too, obtaining the 
materials from long distances, and from several different 
firms. Itis no unusual thing for plates from Glasgow 
or Middlesbrough to be made into an export bridge in the 
Midlands. The time lost in obtaining materials is 
however, notorious to all who have had anything to do 
with bridge making. 

When the material arrives abroad, it generally happens 
that, owing to the work being special, quite different 
methods have to be adopted for dealing with it from those 
already used for a nearly similar bridge, and very often 
erection facilities have had little or no consideration 
in the design, for that is neither the consulting engineer's 
nor the manufacturer's concern ; and although the erecting 
officer may have on hand well-made false-works, staging, 
travellers, &c., for spans with six panels in 150ft. and 
23ft. wide, the next bridge he receives may have eight 
panels and be 24ft. wide, upsetting the whole arrange- 
ment. 


workmanship and deficient parts have been unknown. 
He has been induced to write this article by the publicity 
which has been given to the fact that a great combina- 
tion, with a capital said to be thirteen millions, has been 
brought about in America, the ultimate object of which 
is to obtain the lion's share of the manufacture of the 
world’s requirements in bridgework—an object to be 
brought about by economy in first cost and in time of 
production. These are strong points. Judicious economy 
in capital expenditure upon which interest has to be 
earned in futurity is always sound policy, whilst the time 
taken in production bears ultimately upon this. The 
latter point was treated very cavalierly when it recently 
formed the subject for discussion in Parliament. Those 
intimately connected abroad know too well that capital 
invested in a railway line often lies idle for a long time 
after banks are made, piers, abutments, and culverts 
built, and all that can be done on the spot got ready, 
because the bridgework from England has not yet come. 
Temporary diversions are put in in the dry season, 
enabling the advantages of- the new railway to begin. to 


’ancras, 


be realised, but these are washed away when the rains 


But, as was stated at the beginning, this all finds work. 

and does the greatest good for the greatest number. As | 
to the quality and efficiency of the work supplied there | 
is not a word to be said; the writer has recently dealt , 
with some thousands of tons of modern exported bridge- | Ft. 
work, and can testify to the fact that in his experience bad | 


come—the pucca bridge has vanished—and these advan- 
tages reeeivea check. Furious haste and startling feats in 
creation are not what is aimed at. British bridgework, 
however, does take too long to produce, and it is not 
pleasant to realise that others can teach us to produce it 
cheaper and quicker, 

And now to consider the general lines upon which a 
new order of things might be established by a syndicate 
of capitalists prepared to take up the development of this 
branch of British trade. 

Fiest.—Being for export, the seat of operations should 
be om the coast; we cannot afford to pay 16x. a ton to 
send steel from Middlesbrough to the Midlands and 11s. 
a ton to send it back to Liverpool, as is often done now, 
to say nothing of the loss of time and other charges con- 
nected therewith. + 

Secondly.—A part of the combination must be of steel- 
works producing material by one-of the-most trustworthy 
methods, which leaves no doubts-as to the uniformity of 
the quality and obviates the necessity of vexatious delays 
in scattered and independent inspection, tests, &c., the 
combination of the steelworks and bridge works must be 
a sine qué non; on this point further details are not 
necessary, this article is not written for the man in the 
street, and every bridge builder can picture to himself 
the time he would save in turning out his work if the 
steelworks were next door, and more or less under his 
control. 

Thirdly.—A uniform standard permissible stress for 
the material, combining all the possibilities under one 
arbitrarily assumed rule. Attention may here be 
called to the excellent papers by Stone, Sleaman, and 
Turneaure, recently read before the American Society of 
Civil Engineers, and which tend to show the thorough- 
ness with which this subject is being taken up abroad. 
This rule seems desirable under any circumstance, the 
Board of Trade regulations having for a long time been 
considered unsatisfactory. — 


Fourthly.—Uniformity in the rolling load assumed for 
| the different gauges somewhat upon the lines of the draft 


rules of the Government of India, which assumes two 
imaginary engines giving greater axle loads and shorter 
wheel base than can, possibly be conceived in practice, 
followed by train axles founded upon a somewhat similar 
basis. Experience proves that it would have been sound 
policy to have provided a sufficient excess in the rolling 
load on single-line bridges, rather than to have made the 
bridges in a single-line road for a double road eventually. 
The writer knows of several cases where such original 
double-line bridges have had to be scrapped, although the 
ironwork of the one road had never been run upon. 
Trivial variations in conditions three and four are the 
main causes of the thousand and one diverse bridges for 
similar railways, and an agreement on these matters is 
much to be desired. An attempt in this direction has 
already reached an advanced stage in America, for there, 
far more than with us, the contractor is more often both 
the designer, manufacturer, and erector of his bridges. 
The fierce competition for orders has induced unscru- 
pulous or unqualified persons to play such pranks with 
natural laws and forces that American bridges have 
earned with us a very undesirable but generally un- 
deserved notoriety. American bridges supplied by 
responsible and respectable firms may be considered as 
equal to and certainly more economical than any that can 
| at present be obtained elsewhere. 

Fifthly—The syndicate should be provided with 
standard designs and specifications prepared under the 
accepted conditions three and four, by a bridge engineer of 
eminence, and they should be willing to guarantee that 
their bridges are made in strict accordance with the fore- 
going. These designs would require more than the 
ordinary attention given to an ordinary bridge for a cer- 
tain span—they should aim to be the most simple, 
efficient, and economical in cost and time for production 
that can be conceived. 

Bridges over 250ft. span may be said to be built, whilst 
those under that span may be said to be manufactured, just 
| as a large pumping engine is spoken of as being built, whilst 
the smaller horse-powers, made to price lists, are manu- 
factured. The following is a rough classification of what 
might be done in standard bridge design :— 


Gauge. 


Ft. In. 

3.0) 

4 33 | A comprehensive clearance standard for 
4 83 cross section being adopted, 

5 6 


Tupe. 

Plate girders and deck bridges for spans under 75ft. 

Framed girders and both through and deck bridges for 
spans over 75ft. 

Standard Spans 
Plate. Framed. 
+ 


10 100 
15 125 
25 150 
30 175 
40 200 
50 225 
60 250 


The plate girders would, of course, be designed accord: 
ing to the latest practice, but in regard to the framed 
girders an effort should be made to have the cross girders, 
rail bearers, diagonal bracing, and deck flooring, common 
to all the spans, 75ft. to 250ft. The best panel distance 
to adopt is, of course, a matter for consideration ; say. 
25ft. is adopted, then a 75ft. span would be a queen, or 
three-panel truss; a 100ft. span would be a four-pancl 
truss; and a 250ft. span, a ten-panel truss. Apart from 
the fact that stocks could be kept of the deck system for 
bridges of all the standard spans, it would enable, also, 
standard arrangements for erection abroad to be prepared 
and supplied by the contractors, to be either returned to 
them or transferred from one railway to another, 

In tropical countries ordinary bridges are constantly 
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erected over a dry. or practically dry, river bed, and the | from the present terminus to the central markets, and 
writer's experience is that one of the most rapid methods | other companies offered to contribute to the expense of 
of erection is to have a staging strong enough to carry the | building the underground railway if they were permitted 


span. with light towers at each panel post arranged to | 
telescope, and in segments when of considerable height. 
These towers being spanned by light trusses carrying a 
rail on top, over which a Wellington traveller runs, deal- 
ing with every member of the span—the trucks of materials 
run up to rail head, and are lifted thence direct by the | 
traveller and put into place in the bridge there and then. | 
This method has been described because it shows how | 
much standard panel distances are desirable. A study of 
the details of modern American bridges will indicate that | 
channel steel enters largely into the cross sections of | 
members; whatever may be the justification of the | 
prejudice against this section in British practice, it is | 
obvious that if it is a section that can be manufactured 
certainly sound, it offers a very considerable saving 
when it is substituted for two angles and a web plate. 


THE METROPOLITAN RAILWAY IN PARIS. 


THE proposal to construct an underground railway in | 
Paris has perhaps met with more varied fortunes, and | 
aroused imore discussion than any other project that has | 
ever occupied the attention of the municipal authorities. | 
The first idea of building the railway took definite shape | 


to have running powers over the line. Opposition in the 
Municipal Council was so strong against any such 
arrangement, that the various reports drawn up on behalf 
of the State were rejected, and when the Government 
saw that the only reasonable chance of getting the rail- 
way partially completed in time for the Exhibition was by 
giving way to the wishes of the Council, and according 
it absolute control over the line, it consented to 
recognise the local character of the Metropolitan. The 
municipal authorities at once proceeded to draw up ascheme 
in which they adopted a narrow gauge, with a view, they 
said, of diminishing the cost of construction, and ensur- 
ing the control of the municipality by making it im- 
possible to connect up the Metropolitan with the main 
lines. The scheme was sanctioned by the law of 30th 
March, 1898, in which, however, there was an important 
proviso that the line should have the ordinary gauge of 
1°44m., though the Council has adopted a section of 
tunnel which will not allow of the rolling stock of other 
railway companies running over the Metropolitan. It 
was also stipulated that the building of the underground 
railway should not render technically impossible the pro- 
posed extensions into Paris of the main lines. Subject 
to these conditions, the construction of the following 
lines was approved :—(1) Porte de Vincennes to the Porte 
Dauphine; (2) circular line following the outer Boule- 


as far back as 1856, when a project was presented by | vards; (3) Porte Maillot to Menilmontant; (4) Porte 
Brame and Flachat, but the matter was not seriously | Clignancourt to the Porte d’Orleans; (5) Boulevard de 
entertained until nearly twenty years later, ata time when | Strasbourg to the Pont d’Austerlitz ; (6) Porte de Vin- 
the problem of more effectively dealing with the traffic of | cennes to the Porte d'Italie; and connecting lines from 
Paris began to force itself upon the notice of the public.) Auteuil to the Opera, and from the Palais Royal to the 
It is probable that the Metropolitan would have already , Place du Danube. It was originally proposed to build 
been an accomplished fact if it were not for the diver- another section from the Place Valhubert to the Quai de 
gences that existed between the Government and the | Conti, but it has been abandoned because the route will 
Municipal Council. The latter would not discuss any | be served by the new Orleans extension. 

scheme except on the basis of the Metropolitan being a| As soon as this law was passed the Municipal Council 
purely local line, and it insisted on conditions that would | entered into an agreement with the Compagnie Generale 
make it entirely distinct from the mainlines. The State,| de Traction, with which were associated Schneider 
on the other hand, urged that the Metropolitan should | and Co., of Creusot, under which a concession was 
communicate with the trunk railways, and this solution | granted to them subject to their forming a company with | 
seenied to be the more satisfactory as the Compagnie du} a minimum capital of 25,000,000f. to exploit the Metro- | 
Nord was willing to build the section at its own cost! politan. The town of Paris was to carry out all the 


’work of driving the tunnels, making the open cuttings, 


constructing the viaducts, and doing other work pre- 
paratory to laying down the lines. The building of the 
superstructure generally was to be done by the new com- 
pany. The advantage of this arrangement was that the 
time of the concession could be reduced to thirty-five 
years instead of seventy-five vears, which would have 
been necessary had the company undertaken the whole 
of the work. At the same time, the financial charges 
could be greatly diminished by the facility possessed by 
the town of Paris for raising capital at a low rate of 
interest. It is probable the expenses falling upon the 
company will be about a quarter of the total cost of the 


| Metropolitan. The six lines above named are divided 


into two lots, the first of which, having a length of 42 
kiloms., must be made over to the company ready for the 
laying of the permanent way and general equipment 
within a period of eight years from the passing of the law, 
and the second lot within a period of five years dating from 
the time when the last section of the first lot is handed over to 
the company. Should the town of Paris decide upon carrying 
out a third system of branch lines and connections it 
must be terminated within a further period of five years. 
The total length of the Metropolitan is 64°679 kiloms., 
of which 58-984 are the principal lines of which the con- 
struction has already been decided upon. About seven- 
tenths of the whole system will be underground, and the 
remainder will be partly open cuttings and partly 
viaducts. 

The first section put in hand is the transversal line 
from Porte Dauphine and Porte Maillot to the Porte de 
Vincennes, and every effort is being made to complete 
this in time for inauguration soon after the opening of the 
Exhibition. The original plans have been changed in 
many important details. In the arrangements of the 
station at the Place de |’Etoile some considerable modifi- 
cations have had to be made, and the adoption of a normal 
gauge has rendered it necessary to alter the plans 
along the Rue de Rivoli. When the Municipal Council 
fixed upon a narrow gauge it was intended to lay down « 
line between the houses and the sewer, but with the 
normal gauge there is not sufficient room left for the 
purpose. The main has consequently had to be removed 
to one side of the thoroughfares and the railway tunnel 
constructed in the middle, which will no doubt prove 
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satisfactory to those householders who feared that the 
too close proximity of the Metropolitan would cause them 
some annoyance. Included in the work now being done 
is a small section of the cireular line going from the 
Place de I’Etoile to the Trocadéro by way of the Avenue 
Kléber. This section is being built upon the suggestion 
of the Minister of Commerce as an additional means of 
communication with the Exhibition. The remainder of 
the circular line will only be started upon next year. 
This branch line from the Trocadéro bifurcates at the 
Place de l’Etoile, the two lines of rails passing round each 
side and joining again at the northern side of the Place, 
where there is a group of three stations serving the 
northern, southern, and transversal lines. 
therefore, four sections are converging to this centre, the 
lines from the Trocadéro, Porte Dauphine, Porte Maillot, 
and Porte de Vincennes, while near this point the Avenue 
Wagram Station is being built, eventually to serve the 
cireular line. 


In order to hasten forward the work of constructing | 


the principal artery across Paris, of a total length of 
eleven kilometres, the line was divided into eleven sections, 
each division being carried out by a different contractor. 
It was at first intended that the whole of the work 
should be done by shields, and the employment of 


these appliances was made one of the conditions in the | 


contract. Several different types.of shield were em- 
ployed, and it was hoped that a comparison between the 
work done by each of them would afford valuable data 
as to their respective merits. It was soon found that on 


this line at least, and probably would be the same also | 


on the others, the shields did not do so well as had been 
expected, and were almost helpless to deal with the 
peculiar strata that had to be cut through. So long as 
clay was met with they made good progress, but over 
most part of the route the heavy adhesive clay is inter- 
Stratified with an extremely hard crystalline rock, which 
is refractory to mechanical cutters. These shields had, 
therefore, to be very soon abandoned, or at least were 


Tunnel with Two Roads 


At present, | 


used merely as a protection for the workmen who dug 


out the soil, while the apparatus wes pushed along behind | 


them. One of the conditions of the contract was that 
the work should be carried out without in any way inter- 
fering with the traffic. It was supposed that no super- 
ficial disturbance would take place beyond the pits that 


were sunk here and there; but as a matter of fact the | 1 


public has been made almost painfully aware of the con- 
struction of the Metropolitan by the sinking of the roads 
and their opening up for the building of stations. 
time the whole length of the Champs Elysées sank some 
inches, and the middle had to be boarded to keep away 
| the traffic, and along other parts of the route the same 
precautions had to be taken. It is true that the incon- 
venience was only a temporary one, and as it necessitated 


an entire repairing of the roads, which were previously | 


none too good, the evil has not been without its com- 
pensation. 

The most interesting part of the route is at the Are 
de Triomphe, where, as we have said, there will be a 
junction of the transversal and circular lines, as well as 
the Porte Maillot section. The chantier is situated on 
the west side of the arch, and it is here that the material 
‘is brought. At first steam tractors were employed for 
this purpose, but they were subsequently replaced by a 
narrow-gauge railway to the Porte Maillot, the trucks 
being drawn by Franck hot-water locomotives. On 
descending the shaft we arrive at the junction of two 
tunnels, one from the Porte Dauphine, which continues 
under the Champs Elysées, and the other in the direction 
of the Porte Maillot. Going abeut two hundred yards in 
a northerly direction, we reach the Avenue Wagram 
Station, which is vaulted, and is of the same dimensions 
as all the other stations of this type. The elliptical vault 
shown above has a width of 14°14 m. at 1°50 m. 
above rail level, and the curve extends downwards 
until the centre is 70 em. below the rails. This gives a 
_ total height to the vault of 570m. The arch is built 
up of rough stone, and at the keystone has a thickness of 


Li 


At one | 


g 
‘Tunnel with One Road 
Swan Enc. 


70cm. The masonry thickens away from the centre 
and prolongs at each side to a solid wall of 2m. The 
floor is covered with Portland cement up to the level of 
the platforms, and the vault is spaced with glazed tiles. 


length of the station is 75m. On retracing our steps, we 
| pass again under the shaft, and come to the junction of 
the Porte Maillot line. This has advanced a hundred 
yards or so, and shows the method of construction where 
the shields cannot be employed. The strata consists of 
remarkably regular horizontal layers of lime, hard erystal- 
line rock, and clay. The rock does not usually exceed 
2in. or 8in. in thickness, but here and there big masses 
| are met with which car only be brought down with great 
difficulty. The men extract the earth with picks where 
it is sufficiently yielding, but in dealing with the clay they 
| are obliged to use the hammer and chisel and boring tool. 
The rate of advance is about 1°30 m. a day. As the 
work proceeds the tunnel is propped up with wood 
in the same way as in mining, heavy props being 
fixed vertically on each side, and connected at the top 
by horizontal beams—see page 92. The next operation 
| is to remove the props and construct the top of the arch 
with stones and béton, which top is in no case less than 
| 50 em. in thickness. The roof thus being made, the work 
| of enlarging the tunnel downwards is begun. The earth 
‘is dug out and carried away in this section by horse- 
| drawn trucks to the Place Victor Hugo, where it,is raised 
| to the surface. In the busier parts of the city the earth 
| is conveyed to the bank of the Seine by means of four 

galleries which have been specially made for this 

purpose, and of another gallery giving out on the Saint 

Martin Canal. When the tunnel is excavated to the re- 

quired depth, the sides are cut away at intervals of about 

a dozen yards for building the walls of rubble and béton, 

the roof being meanwhile supported by inclined timbers. 

On these being completed, the intermediate sections are 

cut away and treated in like manner, se as to form a 

uniform wall, Tke twyo-track tunnel has a width of 


The platforms have each a width of 4 m., and the total - 
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vel with the rails, and of 7°10 m. at the 
6200 m. above the rails—page 85. The 
brontee: be from the centre of the concave floor to the 
ee 5°20m. The arch has a thickness of 55 cm. 
at the keystone, and toe 
{the masonry is 95 em. below the level of the road. 
dg ult is faced with Vassy cement and the floor with 
cement. At intervals of 25 recesses are 
— in the walls having a height of 2m. and a 
of 1°50 m. These dimensions, however, will not 
wi y of trains turning in a radius of less than 100 m., 
ej e minimum radius of the Metropolitan 
the tunnel has had in certain cases to be 
enlarged. The single-trac’x tunnel for connecting up the 
different lines has a section in the shape of a horseshoe, 
with a width of 3°90 m. at the level of the rails, and 
of 4°30 m. at a height of 1°85 m. The tunnel is well 
advanced from the Are de Triomphe to the Place 
Victor Hugo. Most of it is already terminated, and on 
the remainder it is being excavated downwards and the 
walls built. The final work of putting on a layer of 
cement is done by means of a gantry, and when this is 
completed the tunnel is ready for handing over to the 
Metropolitan Company, which has to make the per- 
manent way and carry out all superstructure. At the 
Place Vietor Hugo the station is practically finished. Its 
dimensions are the sane as that of the Avenue Wagram, 
but it has already been faced with glazed tiles, and is 
partially lighted by a lateral vault at the roof, opening at the 
surface. The building of staircases to communicate with 
the road will be done by the company when the tunnel is 
handed over to it. From here to the Porte Dauphine 
the work is entirely finished. 

The construction of this line has not been pursued 
without incidents, one of which might have had very 
serious consequences. To the north of the Are de 
Triomphe a space is being excavated for the stations 
which are to serve the various lines surrounding the 
Place de |’ Etoile and branching off to the Porte Maillot, 
the Porte Dauphine, the Trocadéro, and the Porte de 
Vincennes. Near this spot the tunnel collapsed for a 
distance of about twenty yards. None of the workmen 
were engaged here at the time, but two people fell in and 
sustained bad injuries, though not sufficient to put their 
lives in danger. It is officially explained that the recent 
heavy rains, following upon the severe frost, had weakened 
the tunnel before the masonry had had time to set pro- 
perly, and this is also said to be the reason for the collapse 
which subsequently took place near the Boulevard 
Diderot. The fact, however, that some months age one 
of the contractors was found using bad material, which 
necessitated partial reconstruction, has induced the muni- 
cipal authorities to make a searching inquiry into the 
cause of the collapse. The explanation given cannot be 
taken as satisfactory, as the cement used sets so 
rapidly that in a day or two it is perfectly hard. 

The most difficult part of the undertaking was along 
the Rue de Rivoli, where the sewers have had to be dis- 
placed to allow of the line following the middle of the 
road, All this work was carried out before the section 
was put into the hands of the contractor. The excavated 
material is conveyed away by means of a tunnel under 
tho Place de l'Hotel de Ville, and opening out on the 
bank of the Seine, where the soil is tipped into barges. 
Following this tunnel for a few hundred yards, we join 
the Metropolitan at the Hotel de Ville Station. In 
building this and the other stations with metallic roofs 
—see page 86—the road was excavated toa depth of a few 
feet, when heavy box girders were laid transversely, each 
girder being separated by a distance of about five metres. 
They were connected at right angles by lighter sections 
bolted on to the lower wings, and supporting the ends of 
a series of brick arches, the top of which come on a level 
with the upper part of the big girders. This constitutes 
the roof of the station, which is practically a metallic net- 
work, with the rectangular openings filled up by brick 
arches. When this was completed, the roof was covered 
over with a uniform layer of cement, and upon this was 
laid the wood paving. Meanwhile the work of excavating 
the station was carried out, when ashlar walls of lime- 
stone, 1°50m. thick at the base, were built. Upon these 
are stone copings with short stone piles under the ends 
of the big girders. The ashlar stone walls are faced with 
cement, and upon this are fixed glazed tiles. The plat- 
forms are raised on a level with the footboard of the 
carriages, instead of being, as is usually the case 

in France, only a few inches above the permanent way. 
It may be remarked in passing that the Compagnie de 
l'Ouest is raising the platforms on its suburban lines. 
The platforms of the Hotel de Ville Station are built up 
on brick arches cemented over, and between the back of 
the platform and the wall is a space of two or three feet, 
divided longitudinally in the middle of a low wall of 
cement. The outer division is intended to serve as a 
drain to convey water that may filter through the walls 
to the main underneath the station, to which we shall 
refer later on. At the end of one platform is a temporary 
stairease, which will become the permanent entrance to 
the station. The staircase leads up into a cutting which 
is at present used for discharging material into the 
workings underneath. The tunnel itself is cut throuch 
at this point, and is temporarily bridged over by timbers 
which support the roadway. Here will ultimately be 
built a bridge for crossing from one platform to the other, 
and in the cutting will be the ticket office, to which 
entrance will be gained from the street by a staircase at 
the other end. The only visible part of the station from 
the street will be the small building covering the top of 
the steps. This is the general arrangement to be adopted, 
though it is probable that in many cases changes will 
have to be carried out so as to avoid putting these build- 
ings in places where they may become an eyesore. A 
lot of trouble, for instance, is being experienced in arrang- 
ing for ingress to the Tuileries Station, where a too 
prominent structure would be entirely out of place. 
There will be eighteen stations on the line from the 
Porte Vincennes to the Porte Maillot, three from the 
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and the walls are of 75 em., while the | 


| 


Are de Triomphe to the Port Dauphine, and four to the 
Trocadéro, 

Going in the direction of the Tuileries, work is still 
engaged upon excavating the tunnel, though very little 
remains to be done before this is entirely completed. It 
has up to the present been much delayed by the infiltra- 
tion of water, which here and there comes in pretty large 
volume. This is being dealt with by diverting it into a 
drain which has been constructed underneath the centre 
of the tunnel. Pending the termination cf this work the 
water is allowed to flow into a sump, whence it is pumped 
to the surface. In no other part of the working has any 
difficulty been met with through the inflow of water. 
About here the Boulevard Sebastopol collector crosses the 
Rue de Rivoli, and the tunnel is obliged to pass underneath 
it. The same thing happens at the Place de la Concorde. 
According to the engineers, the infiltrations are not due to 
the proximity of the sewer, which is separated from the 
top of the arch by two metres of masonry. Near the 
Chitelet Station further progress is barred by the laying 
of cement on the floor. The tunnel all the way up 
the Rue de Rivoli and the Champs Elysées is now 
completed, and work is in progress on the stations, some 
of which are well advanced. In the other direction right 
up to the Porte Vincennes everything is practically ready 
to be handed over to the Metropolitan railway, with the 
exception of the stations. At St. Paul the station is of 
the vaulted type, which is most frequently adopted on the 
line, and is of the same dimensions as the one already 
described at the Are de Triomphe. The tunnel continues 
up to the Place de la Bastille, where it opens out to the 
Arsenal basin, which the line will cross and enter again 
underground to the Gare de Lyon and the Porte de 
Vincennes. The construction of the line at the Bastille 
has involved a very difficult problem, because it had to 
cross the canal at a sufficient height not to interfere 
with the navigation, and yet not so high as to raise the 
level of the boulevards on each side. The difficulty has 
been overcome by making an open station over the canal 
at the end of the basin, and as that part of the canal, 
which is at present open, will be covered in, the Place de 
la Bastille will be extended, and thus provide more room 
at a point where the traffic is particularly heavy. At 
each terminus there will be practically two separate 
stations, one with arrival, and the other with departure 
platforms, the two being joined by a single semicircular 
line. In this way no maneeuvring will be required, as 
the trains will simply run round the curve from one plat- 
form to the other. 

Electrical power is to be employed for the locomotives, 
and there are to be at least 135 trains each way every 
day. Each train, moreover, must be capable of trans- 
porting a minimum of 100 passengers. The fares are to 


| be 25 centimes first-class, and 15 centimes second-class, 


over any part of the Metropolitan. The limit of time for 
placing the entire line into the hands of the company will 
expire in February, but three-fourths of the tunnel has 
already been made over to them, and the company has 
started laying the permanent way. It has eight months 
in which to complete this work, but hopes to do it in six 
months, so that the line may be ready not long after the 
opening of the Exhibition. 

Concurrently with the Metropolitan, work is being 
carried out by the main lines for their extension in Paris. 
The law authorising the construction of the underground 
railway especially stipulated that it should not interfere 
with the realisation of these plans, which comprise a con- 
nection of the Gare d’Orleans with the Gares des Invalides 
et Saint Lazare, a connection of the Gare du Nord with 
the Gare de ]'Est, a connection of the Gare de l'Est with 
the Gare de Vincennes, an extension of the Gare de l'Est 
to the central markets, an extension of the P.L.M. line 
along the right bank of the Seine, and connections with 
the Vincennes line and with the northern line at the 
central markets; a joining of the Orleans and the P.L.M. 
stations. The first of these projects is now under execu- 
tion by the extension of the Orleans line to the Cours des 
Comptes, where a terminus is being built. 
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Report oy the Department of Public Works for the Year 
ended June 30th, 1898. Legislative Assembly, New South 
Wales. Sydney: William Applegate Gullicle, Government 
Printer. 1899. 

In this interesting Blue-book photography has aided the 

pen in producing a more than usually realistic report on 

the progress of public works in the Colony of New South 

Wales for the year ending June, 1898, and the views illus- 

trating some of the works are most artistic. We learn from 

the Under-Secretary’s letter, submitting the report to the 

Legislative Assembly, that the gross expenditure on public 

works for the year amounted to over £1,895,476, the bulk 

of which was devoted to harbour works, public buildings, 
roads and bridges, and sewerage construction. Railways 
do not seem to have occupied a prominent position in the 
programme of works, as only 51 miles 56 chains have been 
added to the mileage of open lines during the year, the total 
of which is thus increased to 2691} miles. A ‘“ pioneer ” 
class of line of nearly 63 miles has been brought to comple- 
tion at the economical rate of £1865 per mile—a point of vital 
importance in the work of opening up the Colony. Much 
of the railway operations seem to have been carried on 
by day labour instead of by contract. Tramway lines 
now reach a total length of 65 miles, and further 
electric extensions are being pushed on rapidly. The 
entrances of the northern rivers have received consider- 
able attention. These rivers—the natural highways of 
the country, owing to the abundant rainfall in their 
basins, must always be the mainstay of the Colony in 
times of drought—are of primary importance, and eleven 
schemes for the improvement of their entrances are 
being carried out. The main principle adopted in all 
cases is the use of the concentrated tidal scour, aided by 
dredging, in clearing a navigable passage to the sea. Up 
to the present, however, no permanent effect appears to 


have been produced on the bars, although the improve- 
ment has | very marked in the channels inside. 
Dredging operations removed 6} millions of tons of 
inaterials of all kinds at the low rate of 3:18d. per ton. 

The description of the covered reservoir at Centennial 
Park is instructive, as it is claimed that this is one of the 
largest covered reservoirs in existence, having an area of 
three and a-half acres, and containing eighteen millions of 
gallons when filled. Its special feature is a groined 
arched roof of coke-cinder cement concrete braced with 
iron ties, and designed to carry a covering of sand and 
turf, on which, as it forms the surface of a park, may 
assemble a dense crowd of people. A photograph and 
drawings illustrate this work. 

The Government architect's report is highly interesting, 
as it contains, as an appendix, notes on the public buildings 
and the arrangements of public institutions in Europe from 
a colonial point of view. We of the Old World are here and 
there treated to wholesome criticism on some of our ar- 
rangements, and the question of the day-labour system in 
contradistinction to the contract system is discussed. 

In connection with the report on roads and bridges we 
are told that the length of constructed roads is now over 
41,000 miles, and the yearly expenditure thereon £616,097, 
a creditable record for a new country. The most noticeable 
work completed during the year was a steel wire rope 
suspension bridge of 252%ft. span, and 18ft. in breadth of 
roadway, at 65it. over summer water level. The towers 
are of sandstone, 55ft. high, of massive appearance. 

To the English reader it will be a matter of surprise 
that the Colonial Government should undertake to pro- 
vide the tourist with facilities for visiting curiosities in 
the shape of the natural caves at Lenolan and Wombezan, 
but such is the case, and the photographs of works with 
this object are some of the best in the book. 

Considerable activity is reported in the sewerage con- 
struction department, but no work of any magnitude is 
described. It is noted that some experimental works for 
the treatment of sewage on the septic system will be 
undertaken at the Rookwood Asylum for the purpose of 
testing the application of the system before it is intro- 
duced into the more extensive works in the scheme for 
the sewerage of Willoughby and Chatswood. Detailed 
statements of account occupy much of the 127 foolscap 
pages of the report. 


Annuaire du Bureau des Longitudes pour 1900. Paris: 
Gauthier-Villars. Price, 1°50f. 
Tuts well-known annual appears in its old familiar form 
with certain alterations, none of which, however, are of 
any great moment. Perhaps the most important in 
the astronomical part is where the dates are expressed in 
mean civil time, counting from 0 to 24 hours instead of 
the former division into morning and evening hours. 
The details of the solar eclipses have also been 
augmented by the addition of diagrams respecting the 
magnitude of those visible in France. There are also 
excellent maps of the magnetic elements, and the value 
of these for the principal places in the country has been 
computed for January Ist, 1900. In the meteorological 
part a useful diagram by M. d’Ocagne is given for reduc- 
ing barometric observations to zero by inspection. The 
table of coincidences of the different calendars has been 
reduced to those of the commencement of the months in 
each, although the curious practice of giving dates in the 
Republican Calendar ninety-six years after its suppression 
is still kept up. In the physical and chemical parts the 


thermo-chemical tables, which have appeared for many ' 


years, are replaced by anew article on “ Electro-chemical 
Equivalents and Electrolysis,’ by M. Cornu, who also 
contributes in the supplementary scientific notices the 


first of a series of articles on “ Electro - magnetic 


’ 


Generators.’ 

Mr. G. Lippmann gives a clear popular account of 
the work of Lord Rayleigh and Professor W. Ramsay in 
the discovery of new gases in the atmosphere. And 
Mr. Janssen continues his notices of the work done at 
the observatory of Mont Blane. The chief feature of 
interest in these is the determination of the practicability 
of telegraphic communication through bare iron wires, 
laid upon glacier ice for more than a mile, the insulation 
being good even when the ice is melting—a fact that is of 
considerable importance as bearing upon the possibilities 
of establishing telegraphs in high mountain regions. 
The final notices contain addresses delivered at the 
inauguration of the statue of M. Felix Tisserand, the 
late director of the Observatory of Paris. 


SHORT NOTICE. 

Annnal Report of the Board of Regents of the Smithsonian Tastitu- 
tion, showing the Operations, Expenditures, and Condition of the 
Tastitution for the Year ending June 30th, 1897. Report of the United 
States National Museum. Part 1. Washington: Government 
Printing Office. 1899.—The Board of Regents of the Smithsonian 
Institution are almost extravagant in the thoroughness with which 
they carry out descriptive work. There lies before us a volume in 
which, all told, there are nearly 1050 pages. Of this less than a 
quarter is taken up with the actual report of progress, whilst the 
remainder is occupied by a descriptive catalogue of Recent 
Foraminifera, in which there are more. illustrations, all beautifully 
executed, than we care to count, and a most elaborate research, 
also illustrated, most lavishly, on the Pipes and Smoking Customs 
of the American aborigines. We have beside these several other 
articles of an interesting nature. Nothing more thorough than the 
treatment of the subjects taken up can be imagined. 


BOOKS RECEIVED. 5 


Journal of the Royal United Sercice Institution, Jannary, 1900. * 


ndon: J. J. Keliher and Co. Price 2s. 

The Universal Electrical Directory (J.-A. Berlys), 1900. Nine- 
teenth year of publication. London: H. Alabaster Gatehouse and 
Co. Price 7s. 6d. 

Smithsonian Miscellaneous Collections, 1173. 
ture of Zirconium. By A. C. Longmuir, Ph. D. rles 
Baskerville, Ph. D. Washington City: Published by The Smith- 
sonian Institution. 1899. 

The Cost of Living as Modified by Sanitary Science. 
Richards. First edition. First thousand. 
Wiley and Sons, London: Chapman and Hall, Limited.- 1899, 
Price 1 dol, 
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NAVAL MOUNTINGS. 

No. IL. 

RESERVING the description of the 6in. naval mounting 
for a future issue, we take to-day one of the most 
important of the Elswick guns, that shown on page 
93 and in Figs. 5 and 6. It is an 8in. central-pivot 
mounting for swift cruisers. The man laying the gun 
ean look over the top of the shield, thus commanding a 
good field of view, his head being protected by a hood I 
in Fig. 6. The electric connections B B in Fig. 6 are 
much more distinctly shown in the photograph — and an 
armour-piercing projectile which is, for- all calibres*, 
separate from the cartridge. The hand rammer D and 
the sights and various parts are much better seen in the 
photograph than in Figs. 5 and 6. Electric and auxiliary 
hand training gear is provided, either of which can be 
applied at once, should the other be disabled. The 
elevating gear is worked entirely by hand, the trunnions 
being mounted on Mr. Brankston’s antifriction arrange- 
ment, with knife edges supported on springs to relieve 
the shock when the gun is fired. It may be readily seen 
that if a trunnion rests on a knife edge which is kept 
slightly projecting above a broad plate by a spring, under 
any violent pressure produced by firing or other force, the 
knife edge gives back and leaves the broad bearing to 
take the shock. So easily does this gear work that one 
man can elevate or depress the gun at the rate of 2 deg. 
per second. With the hand training gear, one man can 
train the mounting through 60 deg. in 25 seconds, and 
with the electric gear through 180 deg. in 30 seconds. 
The shield is 43in. thick, and is supported on elastic stays 
in the usual manner. The powder supply is brought up 
the centre, and is delivered at the side under cover of 
the shield. The axial hoist for this purpose is shown in 
Fig. 7, and is so arranged that when one charge is going 
up, the empty case is going down, thus effecting a great 
saving of time and labour, as the weight of the two cases 
balance each other, and there is thus only the actual 
weight of the charge to lift. Fig. 7 shows the position 
for the cases to be recharged at I. This would come into 
the vertical position as the door J, on which it rests is 
closed, and passes up, eventually taking the position 
shown at A at the top. Four rounds have been fired in 
a minute from this gun. 

In 1889 Mr. Vavasseur with Sir A. Noble submitted 
to the Admiralty the design of a mounting so arranged 
that the gun could be fired at all elevations up to 35 deg. 
or 40 deg., the firm having been requested. by a foreign 
Government to consider whether or not such a gun was 
feasible. Cases may arise, such as the passage of the 
Dardanelles, once carried out, and a few years since 
seriously contemplated, when guns on an ordinary mount- 
ing could not be brought to bear on the coast batteries of 
high command. The naval authorities were much pleased 
with this design, but as the arrangement was altogether 
novel it was not unreasonably stipulated that, before it 
could be introduced into the service, its success must be 
proved by an experimental mounting being made, and by 
passing a satisfactory trial. Acting on this stipulation, 
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* In the British service separation of charge and projectile begins at 
the 12-pounde>, 
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Elswick made a high angle-mounting for a 9°2in. gun, 
and fitted up in the Handy, which passed a most satis- 
factory firing trial in April, 1890. 

The total weight of this gun and mounting was 54 tons, 
and it could be trained easily by hand power. The range 
of elevation extended from 5 deg. depression to 40 deg. 
elevation, and an are of 45 deg. could be traversed in 
thirty seconds by one man. At the trial the gun was 
fired at angles varying from 5 deg. depression to 39 deg. 
elevation, and the result was remarkable. The range of 
three of the rounds at 39deg. was estimated to be about 
ten miles, but the shot could not be seen to strike the 
water. 

In this mounting, the slide was horizontal, and the 
carriage was of the Vavasseur type, the recoil press and 
carriage being in one piece of forged steel; the gun conse- 
quently did not recoil in the line of fire, that is, parallel to 
the axis of the bore, but horizontally, and was returned to 
the firing position by means of springs, the force of the 
springs being regulated by means of a controlling ram in 
the recoil press. Illustrations of this type of mounting are 
shown in Figs. 8and 9, page 89—in Fig. 8, the position of the 
gun at 35 deg. elevation, isindicated. The cordite charge 
case I, with its ball joint J, is shown at the top of the 
lift. A considerable number of vessels, chiefly in foreign 
navies, is fitted with this form of mounting, for example, 
the Italian ships, Dandolo, St. Bon, and Emanuele 
Filiberto. The sighting arrangements being on a line 
between the two guns, are not interfered with by the 
elevation of the guns’ muzzles. 


LEEDS ASSOCIATION OF ENGINEERS.—On January 16th the mem- 
bers of the Leeds Association of Engineers paid a visit to the Leeds 
Corporation Gasworks, New Wortley. They were introduced by 
the President of the Association—Mr. Joe A. Tempest—to the 
manager, Mr. Bond, who conducted them round the works. After 
passing through the retort house, worked by hand, the visitors 
were shown two methods of stoking by machinery, viz., the West's 
compressed air, and the Arrol-Foulis hydraulic systems, both of 
which atforded much interest. These machines draw and charge 
450 through retorts five times every twenty-four hours, and are 
manipulated with ease by the machine men. The members took 
the opportunity of inspecting regenerative retort settings in the 
course of construction, and were shown the different apparatuses 
used in the manufacture and purification of coal gas. 

THE AUTOMOBILE CLUB THOUSAND-MILE TRIAL.—This trial is 
to take place from April 23rd to May 12th. The route is to be 
from London to Bristol, Gloucester, Cheltenham, Birmingham, 
Lichfield, Burton, Derby, Matlock, Buxton, Manchester, Preston, 
Lancaster, Kendal, Windermere, Keswick, Bothel, Carlisle, 
Moffatt, Peebles, Edinburgh, Berwick, Newcastle-on-Tyne, Dur- 
ham, Northallerton, Thirsk, York, Leeds, Harrogate, Bradford, 
Huddersfield, Sheffield, Worksop, Lincoln, Newark, Nottingham, 
Leicester, Northampton, to London. [t is probable that from 
thirty-five to fifty motor vehicles will take part in the trial. The 
distances to be traversed daily vary from 80 to 124 miles. The 
Committee of the Automobile Club of Great Britain, by whom the 
trial is being organised, are very anxious to secure that the route 
should be properly marked throughout at corners or points where 
there might be any difficulty, with flags indicating the proper 
direction, and invite the co-operation of cycle clubs, indi- 
vidual cyclists, and others who may be interested in this 
event, who reside on or near the route of the trial, and who might 
be willing to assist in its organisation, in the work of oe flags 
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as signals, or by acting as timekeepers. They are asked to com- 
municate with the secretary of the Automobile Club of Great 
Britain, 4, Whitehall-court, London, 8. W, 
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PATENT LAW IN 1899. 


Tue columns of the Patent Journal published each week 
are supposed by a great many persons to represent the results 
of labours which cannot fail to confer wealth on the inventor 
and his country. No experience modifies the current of 
Inventors streaming to the Patent-office. It is possible 
that if the laws relating to letters patent were easier 
of apprehension—if their administration involved less expen- 
diture than it does at present—this perennial flow might be 
checked in some degree. But further legislation upon the 
subject is not even upon the political horizon. The wide- 
spread ignorance of the rudiments of patent law which is 
sometimes evinced even in the quiet regions of the Temple 
1s partly due to the fact that the reports of patent cases are | 
not often read and studied. Too lengthy and technical to — 
find a place in the columns of the daily press, they are omitted | 
altogether. Affecting the interests of but a small section of | 


the legal profession, they are seldom inserted in the better- 


| known law reports ; while the Patent-oftice reports, which it 


is true contain an excellent account of every patent, design, 
or trade mark case, are not often found except in libraries or 
upon the shelves of lawyers and patent agents, to whom they 
are indispensable. In view of the difficulty which our 
readers may experience in ascertaining the present state of 
the law, we propose to give the results of some of the more 
important cases which have been decided in 1899. Our sum- 
mary, however, must not be thought complete, for there are 
many cases reported at appalling length in the official 
documents which could not be intelligibly epitomised within 
the scope of the present article. 

One of the most important cases during the year was that 
of the Incandescent Gas Light Company, Limited, v. Brogden 
(1899, 16 R.P.C., 179.] It dealt with the right of a patentee 
to limit the use of the patented article by prescribing condi- 
tions under which it shall be applied. The short result of the 
case was that a patentee has a right not merely by sale with- 


out reserve to give an unlimited right to the purchaser to use 
the patented article, and thereby to make in effect a grant 
from which he cannot derogate, but may attach to it condi- 
tions, and if those conditions are broken then there is no 
licence, because the licence is bound up with the observance 
of the conditions. 

This application of the patent law is unfortunately open to 
abuse, and constitutes a powerful weapon in the hand of a 
monopolist. Moreover, it is contrary to the policy of the 
law in its treatment of owners of monopolies, or of com- 
panies who obtain parliamentary powers for the supply of 
any particular commodity. Thus by Section 18 of the Electric 
Lighting Act, 1882, it is expressly provided that the under- 
takers shall not be entitled to prescribe any special form of 
lamp or burner to be used by any company or person, or in 
any way to control or interfere with the manner in which 
electricity supplied by them under this Act, and any licence 
order, or special Act is used. It is submitted that a simila 
proviso should be inserted in the patent grant, 
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In re Thomas and Prevost’s application [16 R.P.C., 69] 
for a patent, the Solicitor-General said that a specification 
ought to be so framed by the applicant in the first instance 
that a patent may properly be granted, and when a specifica- 
tion is so framed that a patent cannot be granted without 
amendment, it is not a matter of course that the necessary 
amendment will be allowed to be made. 

In re Thornycroft’s Patent [16 R.P.C., 202], the principle 
that prolongation of a patent will not be granted unless it is 
sufficiently meritorious, was dismissed in the Privy Council. 
The petitioners were beneficial owners of a patent for im- 
provements in steam generators. They applied for a pro- 
longation. The invention was admittedly useful. The 
accounts showed a profit on the foreign patents, and also on 
boilers fitted to boats not constructed by the petitioners, but 
a loss on boilers fitted to boats constructed by the petitioners. 
It was decided, that although the invention was useful, it was 
not especially meritorious, and that the petitioners had failed 
to prove that sufficient remuneration had not or could not 
have been made. 

In the case of re Owen’s Patent (1899, 1 Ch. 157) an im- 
portant point was decided as to the right of the patentee to 
amend or disclaim any part of his specification, when proceed- 
ings for revocation oran action for infringement, are impending. 
The partner, who was the registered owner of a patent for an 
invention of ** An improved manufacture of artificial stone, 
marble, and the like,” sought to correct certain statements 
in his specification relating to degrees of temperature at 
which his process was to be carried out. It was objected that he 
had no power to do so after a petition for revocation had 
been entered. According to S. 18, S.S. 1, of the Patents, &c., 
Act of 1883, “‘ An applicant or a patentee may from time to 
time, by request in writing left at the Patent-oftice, seek 
leave to amend his specification, . . . by way of disclaimer, 
correction, or explanation.” It is, however, provided by the 
Amendment Act of 1888, that the above provision shall not 
apply when and so long as any action for infringement or 
proceeding for revocation of a patent is pending, during 
which time a patentee may amend his specification by way 
of “disclaimer” only, and that with leave of the Court. 

Sec. 19 of the Patents, &c., Act., 1883). It was argued in 
the present case that the word “disclaimer” as used in 
S. 19 should be construed so as to include correction and 
explanation. Mr. Justice Stirling, however, refused to adopt 
this suggestion, and decided that liberty to apply can only 
be granted by the Court where the proposed amendment is by 
way of disclaimer. 

We have seen that by Sec. 19 of the Patents, &c., Act, 
1883, the Court may give leave to a patentee to disclaim, 
after an action for infringement has been commenced. This 
leave, however, is only granted upon such terms, &c., as to 
costs as the Court may seem fit. Thus, in the case of re 
Chatwood’s Patent [May 12th, 1899, 16 R.P.C., 370], letters 
patent had been granted to one Chatwood relating to im- 
provements in safes. Upon a petition for revocation being 
presented, the respondents, in whom Chatwood’s patent was 
then vested, applied for leave to amend their specification by 
way of disclaimer. Leave was granted upon the terms that 
the applicants should pay in any event the costs of the appli- 
cation and of the petition up to and occasioned by the 
disclaimer, except only so far as the proceedings in the matter 
might thereafter be utilised for the purpose of the hearing of 
the petition, should the same be heard. In the event of the 
petitioners electing not to proceed with the petition, then the 
respondents—t.e., the owners of the patent—were to pay all 
the costs of the proceedings. The wisdom of the above de- 
cision is undoubted, for the application to disclaim, and the 
expense of opposing that application, arise from some 
defect in the specification, which, if not rectified, might 
subsequently invalidate the whole patent. 

It seems that repairs, if they amount to a practical recon- 
struction of a patented article, may constitute infringement. 
Thus in the case of the Dunlop Pneumatic Tire Company r. 
Neal [16 R.P.C., 247] the specification of a patent claims, 
inter alia, a rubber or elastic tire having the form of a 
saddle or arch in section lined with canvas, in conjunction 
with two wires or sufficiently inelastic cores for securing the 
same to the rims or tires, substantially as therein described. 
A tire manufactured by the owners of the patent, being worn, 
was taken to the defendant, who substituted for the old 
canvas and rubber new canvas and rubber, but used the old 
wires. The owners of the patent, which had been established, 
brought an action against the defendant for infringement, 
and moved for an interlocutory injunction. It was contended 
for the defendant that he had only executed fair repairs, and 
also that the customer was the agent of the plaintiffs in 
ordering the work to be executed. It was decided that the 
customer was only the agent of the plaintiffs to the extent 
of being deputed to ascertain what course the defendant 
would take; that the patent had been infringed; and the 
inference being that the defendant would in the course of 
his trade do the same thing in future under similar circum- 
stances if not restrained, the plaintiffs were entitled to an 
injunction until the trial. 

In the Welsbach Incandescent Gas Light Company, 
Limited, v. Dowle and the London and Suburban Mainten- 
ance Company [16 R.P.C., 391] it was decided that where an 
action is brought for infringement, alleged to have been com- 
initted by selling outside the pale of a limited licence, it is 
not admissible to adduce in evidence acts subsequent to the 
date of the writ. In the case of the Queen on the prosecu- 
tion of J. D. Tomlinson v. the Comptroller-General of 
Patents, Designs, and Trade Marks [(1899) 1 Q.B., 909) it 
was decided that Sec. 11 of the Patents, Designs, and Trade 
Marks Act, 1883, as amended by Sec. 4 of the Patents, Designs, 
and Trade Marks Act, 1888, does not confer the right to 
oppose the grant of a patent, on the ground that the inven- 
tion has been patented in this country on an application of 
prior date, upon a person who has no interest in the prior 
patent, or the patent applied for. As was pointed out by 
the Attorney-General, in the course of his argument, the 
result of giving such power to the public might be very mis- 
chievous, “for there is no provision by which the Comptroller 
can give costs,and any unscrupulous person might with 
impunity give notice of opposition to the grant of a patent as 
a means of levying blackmail on inventors.” 

It does not, however, require much evidence of interest 
in the subject matter of a prior patent to justify any person 
in opposing the grant of a new patent for the same or a 
similar invention. Thus in re Meyer’s Application [Oct. 11th, 
1899; 15 -R.P.C., 24}, Meyer’s application for a patent was 
opposed on the ground that the alleged invention had been 
patented in this country on two applications of prior date— 
one in 1879, and the other in 1897. It appeared that 


although T. had no legal or beneficial interest in cither cf 
the prior patents, he had begun to work under one of them, 
put had bee compelled to stop as he was unable to continue 


without a license. He desired in his opposition to set up the 
contention that the invention was identical with that 
described in the two former patents. 

The Attorney-General decided that he was entitled to be 
heard, saying, “ A bond fide attempt to carry out the inven- 
tion sought to be protected by a person who desires to oppose 
a patent, and proof that he may be damnified by the applica- 


way to run before it was delivered into the tank the 


trap could be dispensed with. The sewage flows along, the 
channel or restricting chamber up through a grating forming 


the false bottom, and through large flints on its way to th 
overflow pipes, the level of their inverts being slightly lowe 
than the level of the inlet pipe. The result is that whenever 
sewage enters by the inlet pipe a corresponding amount of 


fluid flows from the outlet pipe. The solids passing amon, 
the stones are in a position to be readily attacked by bacteriy 
and as a consequence are liquefied. The fluid rising throug, 
| the stones issues from the outlet pipe as a slightly turbiq 


tion which he desires to oppose, entitles such person to 
oppose the grant.” 

In the case of Dredge v. Parnell [June 20th, 1899; 
16 R.P.C., 625] it was pointed out by Lord Halsbury, L.C., | the issues | 
that a more skilled application of well-understood tools and | liquid, which is said to have all the organic solids absolutely 
well-understood processes is not a patentable invention. | in solution. The bacteria having permanent surfaces {) 
The patent in question consisted of the application of a band | collect upon—viz., the stones—carry on their work moi, 
knife to cutting out the linings of neckties. In the case of | rapidly and more completely, so it is stated, than in simple 
Fabriques de Produits Chimiques de Thannet de Mulhouse v. | tanks or cesspits, and possess the faculty not only of lique. 
Lafitte and Co. and others [16 R.P.C., 161] an important point | fying the solids, but also of conserving the organic nitrogen 
was decided as to the right of a patentee in a second action | as free ammonia, the production of which is the object of 
for infringement to costs as between solicitor and client. | this part of the process, It was found that this liquefactioy 
The owners of a patent for artificial musk brought an action | was not confined to this particular cultivation tank. Kyery 
for infringement thereof against C., and obtained a certificate | installation of the apparatus proved that practically complete 
that the validity of the patent came in issue. They then | liquefaction of the organic matter could be obtained without 
brought an action for infringement against L. and Co., | trouble of any kind, and that the amount of organic sludge 
who did not contest the validity of the patent, but contended | was a negligible quantity. . At long intervals the tink was 


that upon a true construction of the specification they had 
rm 


not infringed. It was held that the defendants had in- | 
fringed, and the Judge refused to grant a certificate depriving | 
the plaintiffs of solicitor and client costs. po 
In the case of Varey v. Walker, Mitchill, and Co. sed 
(16 R.P.C., 596], the plaintiffs were proprietors of a patent ' 
for a machine by means of which two operations theretofore ! 
done singly could be performed simultaneously. The defend- H 
ants brought about the same result, and effected a similar 
saving of time by means of a machine constructed in a 
different manner, which involved nothing more than a com- 
bination of old methods. It was decided that the defendants P | 
had not infringed the plaintiff's patent. 
The case of Storey v. Graham {(1899) 1 Q.B., 406) involved 
the decision of an important point relating to patent agents. 
It was there decided that the Register of Patent Agents’ 
Rules of 1889 is valid and in force; and, therefore, a patent 
agent who has been bond side in practice prior to the passing 
of the Patents, Designs, and Trade Marks Act, 1888, and 
who is consequently entitled under Sec. 1, Sub-sec. 3 of that 
Act to be registered as a patent agent, must pay before regis- 
tration the fee prescribed by those rules. Moreover, the 
right which a person had prior to the passing of the Patent, \ 
&c., Act of 1888, to practise as a patent agent and describe Flonts 
himself as such, is not a “right acquired” which is tied = 
from the operation of the Act by Sec. 27. ii 
The case of the National Society for the Distribution of | 
Electricity by Secondary Generators v. Gibbs [(1899) 2 Ch. | 
289] involved the decision of an interesting point relating to | 
the devolution of rights in a patented article when the patent | 
has been granted to two persons. It was held that, the | 
right or privilege granted by letters patent being for all | 
purposes regarded as property, and the grant being to two | 
persons, their executors, J. and L., administrators and | 
assigns, only a joint interest was created. The result of this | 
was that upon the death of J., L. took the whole interest in 
the property by seniorship. emptied from the bottom. It was then found that nearly all 
No survey of the patent law during 1899 would be com- | the solid matter present was composed of fwces, paper, &c., 
plete without sonfe reference to the able treatise of Mr. J. W. | which had been carried into the tank in the preceding day or 
Gordon entitled, ‘Compulsory Licences under the Patent | two. What came from the tank was a dark-coloured fluid. 
Acts.” The compulsory licence has its origin in the 22nd | This was pumped into a trench, anda small strip of ground 
section of the Patents, Designs, and Trade Marks Act of | not more than six superficial yards in area had been enough to 
1883. The effect of that section—which, in point of fact, | accommodate what had been taken from the tank during cight 
forms the theme of Mr. Gordon's work—is that if an inven- | years. The ground here was indistinguishable from the sur- 
tion in respect of which a patent has been duly granted is | rounding soil, and there was no offence of any kind. When 
(a) not being worked at all, or (6) not being worked upon a} we had an opportunity of examining the Ashtead plant, the 
sufficiently large scale, having regard to the public demand | tank had been cleared out some few days previously. There 
for it, or (c) if the patent right controls the use by another | was no offensive smell of any kind. This, then, was the first 
person of another invention ; in any of these cases the Board beginning of the Scott-Moncrieff process. 
of Trade may, upon proof of default by the patentee to grant! The question next arose, “Does the purification in the 
licences upon reasonable terms, order the grant of such | ‘cultivation’ tank proceed far enough, and is the effluent 
licences upon such terms as the Board may consider just. | obtained from it of 
The jurisdiction thus conferred upon the Board of Trade has | a satisfactory char- 
only been exercised by it within the last two years. A | acter?" = This, as 
referee is appointed who hears the arguments of petitioner | Mr. Moncrieff said 
and patentee, or their counsel. He then reports to the in a paper read be- 
Board of Trade, which may, or may not, act upon his decision. | fore the Congress of 
In addition to this, the Board of Trade as a tribunal has the | the Sanitary Insti- 
further defect of not being bound by or subject to the High F tute, held ‘in Bir- 
Court of Justice. | trond mingham in 1898, 
A few cases were heard by this tribunal in 1899. These | Was «& most difficult 
are all reported in Mr, Gordon's work, but owing to the problem. Several 
enormous expense involved, and the lack of finality which proofs of the effici 
minimises the effect of the referee’s decision, the procedure - ency of the * break 
is not likely to come into very general use. It is difficult to | ing down process” 
see why the decision of such points should not be left to the | were soon ava'lable. 
ordinary tribunals of the land. | The discharge, for 
jinstance, of the effluent into a stream of relatively 
| greater volume produced no perceptible pollution, but there 
was a fall in the quantity of free albuminoid —— out : 
TOR SC val | all proportion to the amount of d lution. e ratio 0 
| dilution could be gauged by the chlorine present in the 
effluent and in the stre:m. It was found that while the 
One of the first workers in the field for the treatment of | dilution by the stream was about 3 to 1 the fall in the quan- 
sewage on scientific bacterial lines, without the use of any | tity of albuminoid ammonia was from °25 to ‘035, or about 7 
chemicals, was Mr. W. D. Scott-Moncrieff. Almost the first | to 1, and of the free ammonia about 20 to1. This was uv- 
literature on the subject was a leading article in this journal | doubted proof that the tank effluent was capable of being 
in October, 1892, which discussed the experiments which Mr. | rapidly oxidised. Acting upon this knowledge, nitrifying 
Scott-Moncrieff was carrying out at Ashtead. We have fre- | channels of a semicircular section were provided for the 
quently had occasion since then to refer to this system. It | effluent from the tank to pass through. These had coke 
has now, however, so well justified its existence, and the | placed in them, and the effluent flowed through the coke on 
number of places where it is successfully at work has so | the way to the outfall. The first channel to be tried was 
greatly increased, that the present moment appears to be | 30ft. in length. Dr. A. C. Houston reported on the action of 
favourable for a detailed description of the process and of the | this channel in 1893. He remarked that there was no doubt 
steps by which its present condition has been reached. To | that the effluent was greatly improved by passing through 
do this it seems to us best that we should begin from the very | the channel, the clearness being increased and the total solids 
beginning, trace the gradual progress made, and finally de- | and organic matter being decreased in amount. An average 
scribe fully the latest installations erected on this principle. | sample gave the following results :—Clearness, 2°1, this being 
At his late private house at Ashtead, in Surrey, Mr. Scott- | the depth in inches through which pearl type could be read 
Moncrieff commenced a series of experiments. For a country | through a glass vessel ; ¢hlorine, 7:7 grains per gallon ; total 
house a usual method of dealing with sewage is by means of | solids, 58 grains per galfon'; free ammonia, 4°4 ; albuminoid 
a cesspit. Mr. Moncrieff proceeded on a method of his own, | ammonia, 0°702 parts ‘per 100,000. Table I. shows the 
and constructed what he termed a ‘cultivation tank.’ It-| improvement made in the effluent by the nitrifying channel 
was not quite a shot in the dark, because the aim of the con- | on two separate occasions. ~ 
structor was to imitaté the liquefaction which takes place It was found, however, that this purification was not con- 
in long lengths of sewers. The tank, which is stillin use, is | tinuous when the nitrifying’ charinel got overworked. Hf, 
made of brick, and is constructed in a hole dug in the ground. ; however, the channel were allowed to rest a while, its purify- 
It is about 10ft. long, 2ft. Gin. broad, and some 3ft. deep. | ing action was restored. Experiments were also made with 
It deals with the sewage of some ten or twelve’ persons, | a channel 80ft. long, also provided with coke. ; Here, again, 
household refuse, &c. It is provided with a false bottom, | there was improvement dver the effluent coming from the 
which is of lesser size than the bottom of the tank itself. | 30ft. channel. Comparing an average sample from the tank 
There is no catch chamber, but the scullery sink waste pipe | with an average sample of the effluent from the end of the soft. 
discharges through a grease trap. If the sewage hada long channel we find the cleargess expressed by 2°3in. and 5°8in. 
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As in the case of the 30ft. channel, however, the improve- 
was not continuous. The channel became clogged and 
- Nee to speak, and then the final effluent became bad. 
quired to restore its purifying activity. 


ment Wa 
tired, 
rest was 


Then in parts per 100,000 there is the following 2in. It was thus practicable to take samples of the effluent 


as it came from each tray, and so to judge of the progress of 
the purification in detail. Table IT. shows results of analyses 
made of samples taken by Dr. Rideal from each of the nine 
trays, in February, 1898, and as a comparison an analysis of 


| the effluent from the cultivation tank. 


Table Il. has appeared before, in a somewhat more 
extended form, but it may well find a place here as 
setting forth in a wonderfully clear way the progressive 
action of the various trays one after the other. Examining 
this table, we find some curious results. The chlorine, with 


TaBLe I, 
| | | Ammonia, 
| Cleanliness, Chlorine. | Total solids. | 
— Fine. Albuminoid. 
Pescription of efflue } type pa be} Grains Parts | Grains | Parts Grains Parts Grains Parts 
| read, per per ee os per per per 
| gallon. 100,000. | gallon. | 100,000 | gallon. 100,000. gallon. | 100,000, 
Ettuent from filter bed, | | 
EMuent from nitrifying) Almost 
channel 30ft. Iong,| vent, and | 
January|quite unlike) 
Hth, 1805 a sewage ef- 
fluent smell. Alkaline. 40 bel i 75 
Effluent from filter bed, | Suphurous 
am., January! an 
1893 ..| unpleasant.) Alkaline. 1-3 14-5 11-8 6s | 3-73 5-34 5-2 
Do. at end of 30ft.) Almost | 
channel .. --| absent, | Alkaline. B-3 4-2 6-0 1-3 1-86 0-784 1-12 
| | 
TABLE IL. 
| Useful | Total un-| 
Albu- Oxygen | Nitrous Nitric oxygen | oxidixer Total 
Ves -ription of samples. Chlorine. | NUL Ininoid con- | nit | organic 
N Hy. sumed, | | | nitrogen. 
| to (Kjeldahl) 
Eituent from cultivation tank P 12-5 Nil 0-274 12-35 
i. Effluent from first tray wt 1065 1-25 
Effluent from second tray . | 1-00 0-00 1-00 
Effluent from third tray 0.78 4-27 | 
Effluent from fourth tray . 1-0 0-66 6-30 515 | 
= ». Effluent from fifth tray | 1.5 0-48 | 10-70 
2 Effluent from sixth tray. so 1-75 0-51 | 40-10 2-25 | 
217. Effluent from seventh tray 75 | 0-35 | | Nil | 15-08 O-85 | 
~ |s. Effluent from eighth tray .. 7-5 | 0-20 | | Nil W-73 1-03 | 
Effluent from ninth tray .. 73 |. 0-95 Slight | | 20.0 0-60 | 
trace. | | 


Mr. Scott-Moncrieff has said on several occasions when 
speaking on the subject, that he was practically working in the 
dark, and that he had no previous records of others to guide 
him. It is true that the historic experiments of the Massa- 
chusetts Board of Health had then been proceeding for some 
time. They were not available, however, till after Mr. Scott- 
Moncrieff had passed through the early stage of his investiga- 
tions. His own remarks on the Massachusetts experiments 
are as follows :—‘* But while these experiments may justly be 
spoken of as invaluable, they did not touch the all-important 
question of how precipitation could be avoided, because a 
strong sewage would at once clog the filters, and a greatly 
diluted sewage was not what had to be dealt with in practice, 
at least in this country.” At an early stage, however, he 
recognised that the process of sewage disposal should be 
divided into two parts—the first providing for the liquefaction 
of the organic matter 
by the commcn micro- 


the exception of the effluent from tray 6, is very slightly 
but nearly uniformly on the decrease. The free ammonia, 
also, with the exception of tray 6, shows a very steady 


| decrease. In the albuminoid ammonia, however, we find a 


steady decrease from 1°5 till the fifth tray, when it was 0°15, 
and then an increase and variation till the effluent from the 
ninth tray contained 0-60. In the nitric nitrogen column 
we find the most marked change, and it is practically con- 
tinuous. The effluent from the cultivation tank contained 
0-12, that from the ninth tray contained no less than 9-0. 
The columns relating to “‘ oxygen consumed” and “ useful 
oxygen” are also worthy of notice. High as the nitrate 
figures are, we understand that better still have been 
obtained, and we are told that in the case of one installa- 


tion, where a very strong sewage is dealt with, nitrates have 
| been produced to the extent of 29 parts per 100,000.° un 


organisms of putrefac- 
tion, and the ccnversion 
of the organic nitregen 
to nitrogen as free am- 
monia; and the second 
carrying on the minera- 
lisation of the products 
of the first process by 
the organisms of nitri- 
fication to nitrates. We 
have already seen his 
first attempts. It was 
evidently a study of 
these which led to the 
discovery of his latest 
methods of treatment. 
The knowledge that 
though the nitrifying 
channels acted —ex- 
tremely well just at 
first, they soon became 
overworked and useless, 
but regained their acti- 
vity on resting, led to 
the construction of a 
ries of trays placed 
ene under another. 
The effluent from the 
was poured over 
these, and by experi- 
ment the quantity per 
sq. ft. of area and the rate 
at which this should be applied, so as to obtain the best results, 
were ascertained. The reason why the nitrifying channels had 
ceased to act well was that they had not sufficient oxygen and 
the organisms were exposed to the unfavourable environment 
arising from the presence of their own unoxidised products. 
By only allowing the effluent from the “ cultivation” tank to 
flow over the filters at intervals, the coke of which they are 
formed is constantly aérated, and the products referred to 
are oxidised and no longer hurtful to the bacteria themselves. 
The series of trays placed one above another furnishes 
apparently an ideal method of carrying this idea out provided 
there is superadded a means of discharging effluent upon 
them only at stated intervals. Long experience has taught, 
so we understand, that the most effective interval is about six 
minutes. 

The original apparatus used at Ashtead was arranged as 
follows. Nine wooden’ boxes with perforated bottoms were 
constructed, each of them 2ft. long by Tin. wide by Tin. deep, 
an allowance of gin. along each side being made so that each 
tray or box had an area of one square foot. These boxes were 
placed one above the other, and were each filled with coke 
which had passed through a lin. ring. Over the uppermost 
box were fixed two small tilting V-shaped tipping troughs, 
which automatically discharged their contents when the 
liquid reached the level that upset their equilibrium, as they 
hung upon small trunnions, fixed at the proper point to effect 
this movement, working upon supports fixed to the ends of the 


highest box. The boxes were separated by an air space of | 


CULTIVATION TANK AT ASHTEAD 


The foregoing briefly sketches the original experiments of 
Mr. Scott-Moncrieff, which carried his bacterial treatment up 
toa point, giving an effluent which, it is claimed, is not only 
incapable of putrefaction itself, but is also efficacious as a 
purifying agent as well. 

The time then came to adapt the system to the treatment 
of the sewage of larger communities than a country household. 
There are at the present time more than twenty installations 
at work in various parts of the United Kingdom. The largest 
number of persons whose sewage is treated in any one place 
is, up to the present, 1200. There are also installations in 


| various parts of the world, notably at Cape Town. We have 


had the opportunity of inspecting for ourselves a model 
installation put up to treat the sewage from the military 
barracks at Caterham. Here the number dealt with is the 
1200 above referred to. For this number the cultivation tank 
is constructed with an area of 800 square feet, and there are four 
sets of two tiers of filter trays, each tier having ai area of 
100 square feet. There are seven trays to each tier. The 
effluent from the cultivation tank is led into tipping arrange- 
ments—there being one to each two tiers of filters—and 
when these tip up on getting full, thé effluent falls into a 
small cistern, and flows from this into perforated pipes, which 
spread the liquid over the surface of the top filter. This is 
done to the extent of twenty gallons over 200 square feet 
every six minutes. The fluid passes down through the 
various trays, and is caught in a basin at the bottom, from 
which it escapes a clear, colourless, fresh-smelling liquid, 


which passes down the side of a very poor, chalky soiled, 
slope of ground. The effect of the effluent on this soil is 
astonishing. The crops raised are luxurious in their growth. 
Flowers are particularly grateful for the nitrates, growing to 
abnorinal heights, being of extraordinarily~ dark-coloured 
foliage, and being covered in season, at which time we saw 
them, with a profusion of fine blossoms. It is certainly an 
object lesson to observe at one end of the installation the 
catch pit which receives the sewage from the barracks 
a particularly strong sewage—and at the other end the clear- 
smelling liquid watering the poor soil and causing it to pro- 
duce flowers of unusual quality. The process is continuous 
and practically automatic in its working, and is, moreover, 
so we understand, practically unaffected by temperature. 
There is hardly any smell attaching to any portion of the 
process. The cultivation tank is open to the air, but certainly 
no one would know, by any smell emanating from it, that 
it was dealing with sewage. There is a smell in the filter 
tray house where the tank effluent is continually being 
sprayed, but it is hardly noticeable outside the building. Weare 
enabled to reproduce drawings of the latest plant of this kind 
which has been put up. It is that for the late Duke of 
Westminster, and has been erected at Eccleston Ferry. It 
may be considered to embody the latest shown by experience 
to be desirable for the best working of this process. This 
particular plant differs but slightly from that at Caterham, 
and it consists as follows :—There is a cultivation tank, witha 
false bottom, and with an area of some 140 square feet. This 
tank is provided at one end with an entrance chamber, and 
the effluent is gathered in a channel placed at the other end. 
The receiving chamber is continued across the tank, and the 
sewage rises up among the flints between angle iron bearers. 
The effluent is led from the tank to tipping arrangements, 
which deliver it, at stated intervals and in stated quantities, 
on to the top of tiers of trays, four trays to the tier, and the 
final effluent from these is led away to the outfall. 

Among the large towns now taking up the system in au ex- 
perimental way at the present time is Birmingham. We shall 
wait with interest the result of these experiments. What 
effect, for example, will the trades wastes have? There 
seems no reason to expect that they should have any other 
effect than that found in the Manchester experiments, which 
we have already commented on in these columns. Of course 
the process has not been tried on a very large scale as yet, 
and it will be interesting to see how it works. Another 
important point to determine would be its relative cost as 
compared with other systems. As to the area required, it 
appears that something like 14 square feet per person are 
required for the cultivation tank and filter trays. At 14 
square feet per person an acre would be sufficient for a popu- 
lation of some 36,000 persons. 


EDWARD HUGHES. 


THE scientific world will hear with regret that Professor 
Hughes died on Monday, aged sixty-nine. Some years ago 
his name was heard daily in scientific circles ; of late he had 
retired from prominent life. His early residence in the 
United States, and his natural bent of mind, led him to take 
up with avidity the study of those developments of electricity 
which originated in the desire of Americans for making 
practical use of scientific discoveries. It will be noted, indeed, 
that the American cares little or nothing for science, save in 
so far as it contributes to his comforts or his material pro- 
sperity. In 1855 Hughes invented and patented the first 
successful type-printing telegraph, so that the “tape” 
machine may be said to have originated with him. After 
some difficulties and rebuffs the system was universally 
adopted, and the inventor received many decorations and a 
good deal of mcney. 

In the present day little is heard of the microphone, 
although its principle has been adopted in all successful tele- 
phone instruments, but in 1878, when Hughes first brought 
it to the notice of the scientific world, it attracted a great deal 
of attention. He discovered many years ago the principle 
and mode of action of the ‘‘ Coherer,” on which the Marconi 
system of wireless telegraphy depends for its success. His 
researches in magnetism were important, and the results 
novel. He invented the induction balance ; in fact, his work 
placed him in the front rank as an electrician. He became a 
Fellow of the Royal Society in 1880. That body five years 
later awarded him a Royal gold medal, and in 1897 he 
received the Albert medal of the Society of Arts. In 1886 he 


| filled the chair as president of the Institution of Electrical 
Engineers. 


CANADIAN STEEL. 


Tuer development of the iron ore resources cf the Dominion 
is proceeding in a manner which must be regarded as very 
satisfactory for Canada. We had occasion recently to refer 
to the establishment at Sydney, Cape Breton, of a big com- 
pany which proposes to make steel out of the rich deposits in 
the neighbourhood, helped by the plentiful supplies of coal 
which lie contiguous. Another company, the Nova Scotia 
Steel Company, has been organised with the object of erect- 
ing and working a great steel manufacturing plant at Sydney 
Mines, opposite the Dominion Company’s new Cape Breton 
manufactory, with which it will actively compete in the 
export of Nova Scotian steel. The initial outlay for the new 
plant is 6,000,000 dols. With these two large concerns in 
operation the output of iron and steel goods in Canada should 
show a very appreciable increase. Hitherto the country has 
not done much—it has been feeling its way. But it is to be 
observed that last year the output of pig iron made from 
Canadian ores was 68,755 tons—not a considerable quantity, 
it is true, but still an improvement of 15,000 tons on the 
previous twelve months. Moreover, the demand was better— 
in evidence of which we have a decrease in unsold stock at 
the end of the year to less than 10,000 tons against 20,265 
tons. There are ten furnaces in blast in the country, and 
one of them is turning out 10,000 tons of pig per mcnth 
from Lake Superior ores. There is no question as to the 
plentifulness of hematite and other ores in various parts, 
many of them favourably placed, of the Dominion, and now 
that capital is being introduced and an energetic attempt 
made to utilise this wealth of iron, it-should not be long 
before the country produces on a scale- not’ incommensurate 
with its possibilities. 


THE War-office is making an allowance of £3000 for 
the provision of apparatus for use by the electrical engincer 
volunteers going to South Africa. 
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RAILWAY MATTERS. 


Tue Paris-Orleans Railway Company has placed an 
order for thirty large passenger locomotives in Philadelphia. 

THE express passenger locomotive which Mr. 8. W. 
Johnaon, of the Midland Railway, is building for the Paris Exhi- 
bition, is to be named Princess of Wales. 


Owrne to the heavy calls on the Indian Government 
exchequer on account of the prevalent scarcity, it has been decided 
that no fresh railways will be commenced in the current year. 


WE understand that the Sheffield Corporation are 
about to give a trial, on a portion of their tramways, to asurface- 
contact system, the invention of Mr, William Aldred, a native of 
the town. 

Tue Western Railway Club in the United States is 
about to-investigate a very old subject, the production of smoke 
by locomotives using soft coal, and a committee has been formed 
to investigate the matter. 


Tur station master at Darlington, Mr. James Bell, is 
about to retire. Mr. Bell has been in the employ of the North- 
Eastern Railway Company for nearly half a century, and has held 
his present post twenty-two years, 

New trains have recently been put on the Boulogne 
and Paris service, ¢/@ Folkestone, by the Northern of France 
Railway. They consist of first and second-class saloons, for the 
use of which no extra charge is made. 

Tue Board of the London and South-Western Railway 
Company have elected Mr. Hugh Williams-Drummond, of East 
Budleigh, Devon, as a director of the South-Western Company, to 
fill the vacancy caused by the death of the late Mr. Michael 
Williams, 

THE retirement is announced of Mr. Thomas Collin, 
the assistant general manager of the Lancashire and Yorkshire 
tailway, after upwards of fifty years’ service. The leading 
officials of the staff of the company have presented him with a 
silver tea and coffee service, silver salver, and easy chair. 


THE main line of the West Jersey and Seashore, the 
Pennsylvania's line from Philadelphia to Atlantic City, is to be 
equipped with electro-pneumatic automatic block signals. This 
line is fifty-nine miles long, and is at present worked under the 
manual telegraph block system. It is intended to have the work 
tinished before the heavy summer passenger business begins. 


THE construction of the Eastern Railway of China is 
making steady progress. According toa despatch just received at 
St. Petersburg, the section of the line between Nikolsk, inthe Ussuri 
territory, and the frontier of Manchuria, was thrown open for regular 
traffic on January 13th. This section of the line will be adminis- 
tered by the Ussuri Railway company, and is 91 versts in length. 


THe superintendent of the London district of the 
Great Western Railway, Mr. W. A. Hart, announced at a meeting 
held in Slough, near Windsor, that he had the authority of the 
Emperor of Germany to say that his Imperial Majesty had never 
travelled so comfortably and smoothly on a railway as he did 
on the Great Western system on the occasion of his recent visit 
to England. 


On the 23rd inst., Mr. J. W. Matthewman, accountant 
in the locomotive department of the Great Northern Railway Com- 
pany, Doncaster, died very suddenly, The deceased, who was 
fifty-eight years of age, was found lying on the floor of his bath- 
room in a fainting condition. On being removed to his bedroom 
and medical assistance obtained, he was unconscious for some 
hours, but death afterwards occurred, the cause being apoplexy. 


Last Saturday a fire broke out at Hillgate Wharf, 
Gateshead, belonging to the North-Eastern Railway Company. 
The — isa hundred yards long and thirty yards broad, and 
was completely destroyed. It was used by the company for ship- 
ping manufactured iron from the railway to the shipyards. The 
wagons were also destroyed. The pillars and girders fell into the 
‘Tyne, together with the greater part of the contents of the wharf, 
sinking three or four wherries and a small screw steamer. 


I’ouRTEEN ten-wheel two-cylinder compound loco- 
motives have been built at the Schenectady Locomotive Works for 
freight service on the Northern Pacitic Railway. These engines 
weigh 784 tons, of which 60 tons are carried by the six-coupled 
drivers, The heating surface is 3012°7 square feet, and the grate 
area 34°22 square feet. The boiler is of the extended wagon-top 
type, the first ring being 70in. in diameter. The driving wheels 
are 63in. in diameter, and the cylinders 22in. and 34in. by 30in. 
The high-pressure cylinders have piston valves. 


WHEN scrap steel rails are worth more than new rails 
just from the rolls, the condition of the rail market may be con- 
sidered peculiar. Of course new rails are always worth more than 
’ old ones, but the curious fact is mentioned by the American Engi- 
aeer, that one large rail-making concern in Pennsylvania is now 
furnishing rails to a railroad on an old contract, entered into before 
the advance in prices, at 19 dols. per ton, and the same road is 
furnishing old steel rails to the steel works at 21 dols. per ton. 


An American railroad contemporary gives publicity to a 
remarkable incident which is said to have oceurred to a train run- 
ning from Seville to Cordova, in Spain, At the small station of 
Carlota the train officials found nobody there. In Spain a train 
may not leave a station until ordered by the station agent ; and 
this train waited more than two hours for that person to turn up. 
Finally, a passenger, who was able to telegraph, came to the rescue, 
and telegraphed to Cordova to know if the train might go on, 
Permission having been received, the train started, and just as it 
got into motion the pointsman of the station appeared, very drunk. 
From him it was learned that the station-master and his whole staff 
had gone to a baptism in the next village, where all but the points- 
man soon got too intoxicated to walk back. 

On Tuesday the North-Eastern Railway Company 
issued their decision on the hours and wages dispute, which has 
been going on now for many weeks. Concessions are granted to a 
large number of grades. Engine-drivers, guards, porters, and 
platform porters, ticket-collectors, and other classes will receive 
advances in wages, and some of them alterations in hours. In 
several cases, principally of station porters, hours are reduced 
from sixty-three per week to ten per shift, exclusive of meals. In 
127 signal-boxes the hours are reduced from twelve to ten, and in 
21 from ten to eight, overtime being paid at a rate and a-quarter, 
and each day standing alone. Platelayers obtain a new scale of 
wages, the weekly payments varying from 18s. to 25s, Passenger 
guards have their hours fixed at eleven per shift, overtime to be 
paid at a rate and a-quarter. 


Tue Knott End Railway Bill, said to be promoted by 
the shareholders, and to be opposed on standing orders by the 
company, proposes to extend the authorised railway now in course 
of construction between Knott End and Pilling to Galgate Station, 
on the London and North-Western Railway. The extension from 
Pilling to Galgate will be just over 6 miles 5 furlongs in length. 
The Bill also proposes to compel the company to acquire the entire 
undertaking of the Garstang and Knott End Railway Company, 
whose line, now in the hands of a receiver and manager, is con- 
structed and worked between the Garstang and Catterall Station 
on the London and North-Western Railway and Pilling. The price 
to be paid for this undertaking is to be determined by arbitration. 
Powers are proposed to be sought to enter into working and traffic 
arrangements with the London and North-Western Railway Com- 
pany, 


| party line to be rung up without disturbing the other. 


NOTES AND MEMORANDA. 


THE cost of feeding the horses employed by the Glas- 
gow Health Committee last year was 9s. 94d. per horse per week. 


Ow1nG to the recent advance in the price of materials, 
it is stated that the present prices of cycles are unremunerative, 


and an important meeting of cycle makers has been convened to | 


consider the advisability of recommending a general rise in the 
price of machines. 


Tue John Hopkinson Memorial Wing of the engineer- 
ing laboratory at Cambridge will be opened by Lord Kelvin on 
February 2nd. Lord Kelvin will deliver an address, and the 
Master of Trinity will unveil a portrait of the late Dr. Hopkinson, 
presented to the laboratory by subscribers. 


Tue following figures represent the amount of water 
supplied per head per day by the various metropolitan water com- 
panies during October last :—Chelsea, 44°74 ; East London, 29°98 ; 
Grand Jnnetion, 47°08; Kent, 30°51; Lambeth, 35°43; New 
River, 30°88 ; Southwark and Vauxhall, 37°88, and West Middlesex, 
33-41, 

Tue Russian Department of Trade and Manufactures 
announces that the first International Exhibition in the Island of 
Crete will be held from April 11th to May 7th, new style, at Canea, 
It may interest British tirms to learn that all information regarding 
= exhibition can be obtained from Herr Arthur Gobie, Prague, 

emia. 


An Order has been passed by the Ontario Government 
making it a condition of future concessions of copper or nickel land 
that neither ore nor matte shall be exported from Ontario. The 
effect of this Order upon the industries of the Province will pro- 
bably result in the establishment in Ontario of extensive works for 
the production of nickel. 


Tue Smithfield Club has, after an existence of over a 
century as an unincorporated body, given notice of an application 
to the Board of Trade for a licence directing an association about 
to be formed under the name of the ‘‘Smithtield Club, Incorpo- 
rated,” to be registered with limited liability, without the addition 
of the word “limited ” to its name. 

THE average daily supply of water delivered to the 
metropolis from the Thames during October was 124,622,505 
gallons ; from the Lea, 35,439,164 gallons ; from springs and wells, 
45,333,485 gallons ; from ponds at Hampstead and Highgate, 685 
gallons. The daily total was, therefore, 205,395,839 gallons, for 
a population estimated at 6,003,271, representing a daily consump- 
tion per head of 34°21 gallons. 


In extending its telephone service in Manhattan the 
New York Telephone Company has introduced a system by which 
expense is saved by connecting two subscribers on one line. ‘The 
novel feature of the system is that a selective signalling device on 
the relay switchboard enables either of the subscribers on the two- 
Of course, 
when the subscribers are calling, only one can use the line at a 
time. 


Tue clinker from the refuse destructors at Bradford, 
which in 1894 cost close upon £1000 for carting and tipping, is now 
turned to profitable purpose in mortar and concrete making. ‘The 
engine beds of the electric power stations have been constructed 
with it. 
give excellent results for the formation of reservoirs and inverts. 
During the winter months screened clinker has found favour for 
sprinkling on roads made slippery by the frost. 


THE area of the cleansing operations of the Glasgow 
Health Committee is about 12,681 acres. The population 
numbers 735,671, and the length of streets is 312 miles. The 
number of men employed is 1191, horses 275, railway wagons 895, 
and other vehicles 420. The quantity of material dealt with is 
423,466 tons, about 1370 tons per working day. ‘The cost of work- 


ing the department is £73,119, rather under 3}d. per £ on the | 


rental. 
£257,176. 


Tue cost of the projected increase of the German navy 
during the next sixteen years will, according to the Standard, be 
covered by loans, amounting to 769,000,000 marks, and by a yearly 
average increase of the Extraordinary Naval Budget of 50,000,000 
marks. It is expressly stated that no new taxes will be raised for 
the purpose, but there will be new loans in the event of the expen- 
diture exceeding the above-mentioned sums. The entire Naval 
Budget, including pensions and interest on loans, will be increased 
from 169,000,000 marks in 1900 to 323,000,000 marks in 1916. 


Tue dry dock in the Brooklyn Navy Yard, the largest 
owned by the United States Government, is again in bad condition, 


The capital value of the whole undertaking is about 


says the New York correspondent of the Westera Moraing Nevs, | 


It was reported recently that a dangerous breach had been dis- 
covered in the structure, and that sand had begun to ooze through 
sections of the timber. It is only a year ago that £120,000 were 
expended in repairing the dock. Rear-Admiral Philip, the super- 
intendent of the Brooklyn Navy Yard, has recommended that 
Congress shall pass an immediate appropriation of £60,000 towards 
the rebuilding of another dock now partially disused. 


As a result of observations carried out by the German 
Government on lightning and its effects on trees, it has been found 
that the oak tree is by far the most susceptible to the attacks of 
lightning. The observations were made by the overseers of nine 
foresting stations scattered throughout an area of 45,000 acres in 
the dukedom of Lippe. The percentages of the various species of 
trees in the forest are as follows :—Beech, 70 per cent.; oak, 11 ; 
pines, 13 ; and firs, 6. During a period of several years, 275 trees 
were struck, of which 159, or 58 per cent., were oaks; 59, or 21 per 
cent., firs ; 21, or 8 per cent., beeches; and only 20, or 7 per cent., 
pines ; the amount of damage sustained by other species being 
still smaller. 


THE generation of acetylene gas by the action of water 
upon commercial calcium carbide is open to objection on account 
of the impurities in the gas so obtained, viz., ammonia, sulphu- 
retted hydrogen, and phosphoretted hydrogen. The two former 
being soluble in water, are avoided in those generators in which 
calcium carbide is allowed to fall into excess of water, and even if 
not completely removed in this way, their removal is a very easy 
matter by means of the well-known methods used in the purifica- 
tion of coal gas. The removal of the phosphoretted hydrogen, how- 
ever, is not such a simple matter, and it is a constituent which 
imparts a very offensive odour to the gas, which has a most 
destructive action, and is irritating to the lungs. The passage of 
the gas over acidulated copper or iron salts, acidulated chromic 
acid, or over bleaching powder, will purify it. 


AN artificial stone made in Belgium has been tested 
in the Malines Arsenal, It is said to have four times the resistive 
force of French freestone, is insensible to the action of cold, 
absorbs only 6 to7 per cent. of water, even after a long dry spell, 
and cannot be crushed under a pressure of 40 kilos, to the square 
centimetre. This artificial stone is manufactured in the following 
manner :—Kighty parts of extremely clean and dry coarse sand 
are mixed with twenty parts of hydraulic lime reduced to a fine 
dry dust ; this mixture is put into an iron box, which is plunged 
into a boiler of water, and this is hermetically closed. During 
72 hours the cooking goes on under a pressure of six atmospheres, 
the temperature being maintained at 165 deg. At the end of this 
time the iron box contains a perfect homogeneous mass of stone, 
which rapidly hardens upon exposure to the air. 


Ground and mixed with cement, it has been found to | 


MISCELLANEA. 


Tur United States Consul at Newcastle, New South 
Wales, reports that there is a great scarcity of steel and iron rail 
in the colony, which the authorities are very anxious to remedy. 


THe Committee of the House of Representatives oy 
Inter-State Foreign Commerce at Washington, has ordered, 
favourable report on Mr, Hepburni's Bill for the construction of the 
Nicaragua Canal. The Bill is practically the same as that reported 
by the Committee in the last Congress, 


Tue ice-breaker Baikal made another very successfy) 
journey on Lake Baikal on January 17th, and succeeded in forcing 
its way through ice 18}$in. in thickness for a distance of between 
30 and 40 versts. Its rate of progress through the ice was 14 Versts 
an hour, but the revolutions of the engines were 68 instead of 118 


AccorDING to the Austro-Hungarian Consul-general at 
Madrid, the Spanish locomotive works are extremely busy, and jt 
is stated that several leading Spanish engineering firms will shortly 
begin locomotive building. There is likely to be, therefore, « firsi. 
class opportunity for the introduction and sale of materials and 
machine tools, 


A St. PETERSBURG correspondent of the Globe cables 
that it is reported from Chabarovsk that on January 13th regular 
communication was opened on the section of the Eastern Railway 
of China running between Nikolsk in the Ussuri Territory and 
the Manchurian frontier. This section is 614 miles in length, and 
will be under the management of the Ussuri Railway. 


AccorDING to the Listok, an English newspaper will be 
published early next January in St. Petersburg. The journal will 
be a weekly publication devoted to the furtherance of trade 
between Great Britian and Russia, and will appear in the Russiay 
language in London, and in English in St. Petersburg. Mr, 
Sydney Clark will be the editor of the St. Petersburg edition. 


Ox Wednesday, the 17th inst., two men were severely 
burnt at the Barrow Steel Works, Several men were employed in 
the Siemens-Martin department casting when a large quantity of 
the molten metal ran out of the mould into the pit bottom.” In 
order to cool it a quantity of cold water was thrown on it, and an 
explosion mmediately followed, the metal being scattered in «ll 
directions. 
| THe Secretary of State for Foreign Affairs has re- 
ceived a despatch from her Majesty’s Consul at St. Michael's in 
| the Azores, stating that tenders are invited by the Junta Geral of 
| the district of Ponto Delgada, not later than the 12th of March, 


1900, for the construction and working of a railway between the 
City of Ponto Delgado, the Fumas Valley, and the town of Ribeira 
Grande. Such particulars as have been received may be examined 
at the Commercial Department of the Foreign-office any day be- 


tween the hours of 11 a.m, and 5 p.m. 


| THE inquest on the bodies of the four men who lost 
| their lives by an explosion at a blast furnace at the works of the 
| Leeds Steel Company, Limited, on January 11th, was concluded 
| on Friday last at the Town Hall, Leeds. The Coroner said there 
; was no evidence of culpable negligence or even of ordinary negli- 
|gence. There was nothing to show that the construction of the 
| furnace was wrong, and all had been done by that inquiry that 
| could be done to prevent a repetition of such a calamity. The jury 
returned a verdict of ** Accidental death.” 


| THE coal strike in Austria at the beginning of this 
week involved about seventy thousand hands. The Minister of 
Agriculture, who has also control over mines, has promised to con- 
cede an eight-hours shift, which is the principal demand made by 
the strikers, from January Ist, 1901, to some fifteen hundred 
| colliers working in the Browncoal mines in the Bohemian district 
| of Briix. These mines are owned by the State, and the natural 
| inference is that if the State can afford to grant the concession 
| private owners have no just reason for refusing it. 


| Ow Thursday, the 18th inst., the Mayor of Stockport 

| formally opened the electricity generating station established |) 

| the Corporation on the site of former gasworks at Millgate, near 
| the Market-place. The three-wire continuous-current system, at 
a pressure of 460 volts between the outer wires, equivalent to 250 
volts upon the consumers’ lamps, has been adopted. The lamps 
installed are equivalent to 7700 of 8 candle-power each, and thirty- 
| six arc lamps for public lighting ; and the total plant capacity now 
| fixed is equivalent to 13,000 8 candle-power lamps, not includin: 
| the accuimulators or spare engine. 


| Tue Intelligence Branch of the Commercial Depart- 
| ment of the Board of Trade has been established with a view to 
| meet the constantly increasing demand for prompt and accurate 
[Goverment on commercial matters, so far as it can be met by 


Government action. The new office, which is temporarily housed 
at No. 50, Parliament-street, London, 8.W., was opened on the 
23rd October last ; its principal officer—under the Comptroiler- 
General of the Commercial, Statistical, and Labour departments of 
the Board of 'T'rade—being Mr. T. Worthington, who recently acted 
as Special Commissioner to the Board in an inquiry into the condi 
tion and prospects of British trade in certain South American 
countries. 


THE average amount of water supplied per day within 
the area of the Manchester Corporation Waterworks Committce 
last year was 32,439,893 gallons, of which 24,818,280 gallons were 
obtained from Longdendale and 7,621,613 gallons from Thirlimere. 
In 1898 the average daily supply was 30,266,855 gallons, The 
greatest consumption took place in August, when the average daily 
quantity supplied was 36,146,727 gallons, and the lowest in April, 
when the quantities were 29,371,063 gallons. It is a singular circwm- 
stance that on many occasions a dry period at Longdendale has 
been accompanied by a heavy rainfall at Thirlmere and rice ers, 
thus showing the advantage of having two sources of supply so 
widely apart. 

A MEETING of representatives of Lancashire municipal 
corporations was held in the Manchester Town Hall on ‘Tuesday to 
oppose the passing of the Lancashire Electric Power Bill, 1900, the 
promoters of which are seeking authority to supply electric power 
to towns and districts in Lancashire, south of the river Ribble, and 
including Preston. These towns comprise Manchester, Salford, 
Accrington, Blackburn, Bolton, Burnley, Oldham, Rochdale, St. 
Helens, Stockport, Warrington, and Wigan. A resolution was 
passed protesting against the Bill ‘as contravening the principle 
for which municipal corporations have in past years successfully 
contended, and which have been established by the Tramways 
Act, 1870, and the Electric Lighting Acts of 1882 and 1888, and 
determine to take united action in opposition to the Bill.” A 
committee was formed for conducting an opposition to all stages 
of the Bill. 

AN interesting experiment was carried out last month 
in Sydney Harbour to test the efficiency of the search-lights of the 
forts in discovering small craft, which in time of war might attempt 
to enter the harbour, The proposition, says a special corre- 
spondent of the Western Morning Nes, was that an enemy’s fleet 
approaching under cover of night sent out two torpedo boats, whose 
effort it should be to strike near shore, a considerable distance from 
the ‘‘ Heads,” and creeping along the coast, dash up the channel. 
The search-lights at South and Middle Heads were to discover the 
intruders. The gunboats, though well handled, were quickly 


revealed to view, and when the pilot vessel ventured to run the 
blockade a submarine mine was exploded dangerously near her, 
whilst had the object really been to destroy her, there was another 
mine right under her keel. 
experts every satisfaction. 


The whole experiment afforded the 
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wthsevibers are requested to notify the fact should they not receive them. 


Latest TYPES OF THE BRITISH FLEET. —Our two-page coloured 


Alhatross, may be had, printed on superior paper, upon a roller, 
price by post 1s, 1d. 


If any subscriber abroad should receive THE ENGINEER in an 
imperfect ov mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained, Such ineonvenience, 
tape red, can be remedied by obtaining the paper direct trom 
this ofhee, 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in thia column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

»” All letters intended for insertion in THR ENGINEER, or containing 
questions, should be accompanied by the name aad addresa of the writer, 
not necessarily for publication, but aa a proaf af good faith. No notice 
whatever can be taken af anonymous communications, 

*.* We cannot undertake to return drawings or manuscripts; we must, 

therefore, vequeat corveapondents to keep copies. 


REPLIES. 


H. R. (Bradford).—We have no knowledge of barbed wire being made as 
early as 1862, 

E. Il. (Princes-street).—We will endeavour to get a copy pf the Madras 
hook for you. It is not published in this country. 

J. M. (Levenshulme).—If you send a sketch in confidence, we will give 
you our opinion as to the merits of your invention. 

A. B. C. (Manchester).—We think you may find all the information you 
require in ‘‘ Trarmways: Their Construction and Working,” by D. K. 
Clark, published by Crosby, Lockwood and Sons. 

Maring.—Your air pump valves fail because they have too great a lift 
for a speed of 260 revolutions per minute. A lift of not more than 
——— of an inch will do, if the pump is properly propor- 

loned, 

H. L. (Balsall Heath).—Any one can ‘“ use the appendage” C.E. It may 
inean anything or nothing. Possibly your friend uses it for city engi- 
neer£/The letters of a member of the Institution are M. Inst. C.E. or 
M.1.C.E., by preference the former. 

T. W.—There is nothing remarkable in the rise of the water in a weli 
sunk in the chalk, after prolonged pumping ne pl is not 
rare. The rise seems to be due to the opening up of fissures in the 
chalk by the flow of water through them. 

T. H. anp Co. (Glasgow).—We know of no book or treatise on the con- 
struction of river steamers. We would r 1 you to i 
cate with Mr. Geo. Holmes, Institution of Naval Architects, Adelphi. 
He will be able to tell you of any source of information there may be. 

Curonos (Liverpool).—-The best way to alter the rate of your regulator 
is to place small fragments of lead on top of the pendulum bob, Many 
regulators are fitted with a small cup in which grains of shot can be 
placed. On one occasion the great clock at the Houses of Parliament, 
the pendulum bob of which weighs 3 cwt., was rated by putting a 
penny on the bob. 

Prime Cost.—We know of no really useful book on the subject. Several 
papers have been read before some of the engineering societies deal- 
ing with it, and two books which have something to say about it have 
appeared lately. They are ‘The Management of Small Engineering 
Works,” by Barker, and “ The Commercial Management of Engineer- 
ing Works,” by Burton, reviewed by us March 17th, 189, 

| A. R. Ss. (Erith). —So far as we are aware, there is no complete treatise on 
Corliss gear in existence. A great deal of information is to be found in 
various catalogues and publications by firms making special types of 
the gear, and, of course, no treatise on the steam engine is complete 
without a description of the best known forms of the gear. A recent 
number of the American journal Pores contains much information on 
the subject. 


INQUIRIES. 
ELECTRIC RIVETERS. 
Sirn,—Can any one tell me who are the makers of electric riveting 
machines suitable for bridge building in this country 7 W. P. 
ERRATUM. 
In our issue of the lth inst., page 70, column 8, line 1, for 300 read 
1300, 


MEETINGS NEXT WEEK. 

ROnTGEN Society.— Thursday, February Ist, at 8 p.m., at 20, Hanover- 
square. Paper, ** Rontgen Rays in Diseases of the Chest,” by Dr. Hugh 
Walsham. 

GEOLOGISTS Lonpon.— Friday, February 2nd, at 7.30 p.m., 
at University College, Gower-street, W.C. Address by the President on 
“The Natural History of Phosphatic Deposits.” 

CIVIL AND MECHANICAL ENGINEERS’ Soctety.—Thursday, February Ist, 
at 8 p.m., at the Hotel Victoria. Paper, ‘‘ Graphic Solutions of Certain 
Problems in Engineering,” by Mr. F. H. Hummel, A.M.1.C.E., of Mason 
University College, Birmingham. 

Tue Isstiretion or Junior ENGINEERS.— Monday, January 29th, at 
2 to 4 p.m., Visit to the Operative Department of the Royal Mint.— 
Friday, February 2nd, at 8 p.m., at the Westminster Palace Hotel. 
Paper, ‘‘ Are Lamps and Are Lighting,” by Mr. Il. G, Cotsworth, Member. 

Norru-East Coast oF ENGINEERS AND SHIPBUILDERS.— 
Friday, February 2nd, at 7.30 p.m., in the Lecture Hall of the Literary 
and Philosophical Society, Westgate-road, Newcastle-upon-Tyne Paper, 
“The Distribution of Materials in the Upper Works of Large Steamers,” 
by Mr. Samuel J. P. Thearle. 

Tue Institution or Civit ENGInkers.—Tuesday, January 30th, at 
|S p.m. Ordinary meeting. Paper, ‘‘Steamers for Winter Navigation 
j and Ice-breaking,”” by Mr. Robert Runeberg, Assoc. M. Inst. C.E.— 

Friday, February 2nd, at 2.30 p.iw., Visit to the Electrical Works of the 
| London United Tramways, Limited. Assemble at the Works, 88, High- 
| road, Chiswick. Train from Westminster Bridge to Turnham Green 
| Station, 1.52 p.m. 
| Socrery or Arts.—Monday, January 2%th, at 8 p.m. Cantor Lectures. 
| Four Lectures ou ‘‘The Nature and Yield of Metalliferous Deposits,” by 

Mr. Bennett H. Brough. Lecture IL.: Sources of the world’s supply of 

gold and silver—Principal mines now worked—Future resources. 
| Tuesday, January 30th, at S p.m. Applied Art Section. Paper, ‘‘ Niello 
| Work,” by Mr. Cyril Davenport.— Wednesday, January 3Ist, at p.m. 
| Ordinary Meeting. Paper, ‘‘The Undeveloped Resources of the Bolivian 
| Andes,” by Sir Martin Conway, M.A. 
| InstiruTion oF GREAT Brirary.—Friday, February 2nd, at 
| p.m. Discourse on ‘ Wireless Telegraphy,” by Signor G. Marconi, M. 


7 Inst. E.E.—Afternoon Lectures at 3 p.m.: Tuesday, January 30th, ‘‘ The 


| Structure and Classification of Fishes,” by Prof. E. Ray Lankester, M.A., 
| LL.D., F.R.S.; Thursday, February Ist, “The Senses of Primitive 
Man,” by Mr. W. H. R. Rivers, M.A., M.D., F.R.C.P.; Saturday, Febru- 

‘y 3rd, ‘Neglected Byways in Music ” (with musical illustrations), by 
Sir Hubert H. Parry, Mus. Doe., M.A., D.C.L. 


JANUARY 26, 1900. 


ACCIDENTS TO RAILWAY SERVANTS. 
On the 30th of May last year a Royal Commission was 
appointed to inquire into the causes of accidents, fatal 
and non-fatal, to servants of railway companies and of 


| truck owners, @*d to report on the possibility of adopting | 


;means to reduce the number of such accidents, having 
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' within the list of dangerous trades. Figures are given to 
| prove this, and the Report goes on: ** But in respect to 


now lies before us. We have little save praise to say for it. 
It is an extremely temperate, rational document, pre- 
pared by men obviously possessed by a keen sense of 
responsibility, who, on the one hand, were actuated by 
a sincere desire to save life and reduce suffering among a 
very deserving and hard-working body of servants, and 
who, on the other hand, were fully impressed with the 
great difficulties lying in the way of the railway com- 
panies trying to make radical changes in the details of 
traffic working. 

It is not necessary to follow the Report in detail. 
Taking the year 1898 as that best suited to their purpose, 
the Commissioners found that there were employed on the 
railways of the United Kingdom 584,141 men. Deduct- 
ing clerks and mechanics, there remained 403,150 men, 
and of these 499 were killed and 12,378 injured. This 
gives a general average of 1°24 per thousand killed from 
all causes, and 31 per thousand injured, during 1898. An 
investigation of the number of accidents to men engaged 
in different classes of railway operations discloses 
the fact that the average is by no means uniformly 
distributed among the occupations of railway servants, 
and that whilst some of such occupations are very 
dangerous, others are almost free from risk. Taking 
count only of deaths and injuries brought about by the 
movement of vehicles, out of 238,964 goods guards, 
brakesmen, and shunters employed in 1898, 1327 were 
injured, or one in every 18 men employed; whilst of 
shunters alone one in 15 was injured. The Report gives 
many figures setting forth the risks of other classes, such 
as porters; but these we may for the moment leave un- 
noticed. There has, on the whole, been a great reduction 
in the number of accidents. Thus, the total number of 
accidents to railway servants in 1872 was three times as 
great as in 1898; but it is a fact of serious import that, 
on the other hand, whereas in 1895 26 shunters were 
killed out of a total employed of 7092; in 1898, out of a 
total of shunters employed of 9244, there were 47 
killed. The proportion has risen, therefore, from 3-6 per 
thousand of shunters killed in 1895, to 5:08 per 
thousand killed in 1898. As to the proportion of brakes- 
men and shunters injured during the last ten years, 
there has been no decrease shown. The Report states 
that by far the greater number of the accidents is 
due to shunting operations, and then goes on to 
consider the question of automatic couplings, and 
refers in this connection at some length to what has been 
done in the United States. It will be remembered that 
we have published in our last volume a series of articles, 
fully illustrated, giving the history of the automatic 
coupler in the United States, and detailed information 
concerning the construction and use of those systems of 
coupling which have been accepted by the railway com- 
panies. Much of the information contained in the report 
appears to have been compiled from our pages. So far 
as we are aware, the information was not to be had else- 
where. It is in dealing with automatic couplings that the 
Commission has displayed most caution. The favourite 
contention in this country is that automatic coupling 
reduced by a very large percentage the number of deaths 
and injuries on the United States railways. This is, no 
doubt, true. But the Commissioners very properly say :— 
‘It also seems to be clear that the employment of such 
couplings has materially diminished the number of 
accidents to railway servants in the United States whilst 
engaged in the operations of shunting and coupling, but 
the returns are not given in a form which enables us to 
arrive at any positive result as to the exact diminution 
which has taken place. It must also be observed that 
before 1893 the system of coupling employed in the 
United States was more dangerous than that in use in 
this country.” We may add further, that even now, with 
the automatic coupling, we have every reason to believe 
that the accidents are far more numerous and more fatal 
in the United States than they are in this country. 

We have, in dealing with automatic couplings, always 
maintained that enormous commercial difficulties would 
have to be encountered in introducing them. That the 
‘mechanical difficulties presented by the problem of 
| designing a coupling system suitable to our roads and 
‘rolling stock were very great, and that after all had been 
done, the work of the shunter must still be full of peril, 
arising from causes which have nothing to do with 
couplings. The Commissioners endorsed all this in a way 
to make us pity the amiable, well-meaning enthusiast who 
can see no reason why a life should ever be lost or a 
finger bruised. The Report deals with accidents caused 
by want of sufficient light in station yards; signal wires 
over which men trip and fall ; want of room between the 
lines, which prevents the coupling pole being properly 
used; the riding of men on wagons fly-shunted; the 
dangers of towing and propping wagons, and many other 
points. In truth, the coupling is responsible for but a 
proportion of all the accidents—what proportion no one 
seems to know with any approach to accuracy. The 
outcome of the whole inquiry is that shunters, goods 
guards, and platelayers must all be regarded as coming 


the three classes of servants mentioned above, we think 
that no doubt can be entertained that the operations 
carried on by them represent a trade of a dangerous 
character. The figures given prove them to be so, and it 
would be difficult to maintain that an employment in 
which 78 per 1000 men employed are annually injured can 
be other than dangerous. It, therefore, becomes neces- 


| regard to the working of railways, the rules and regula- | sary to determine what course shall be taken to remedy a 


| 


tions made, and the safety appliances used by railway | state of things that ought not to be allowed to continue. 


;companies. The Commissioners were Lord James of 
Hereford, Lord Hampden, A. E. Fellowes, Sir George 
Paget, Sir John Wolfe-Barry, Sir Guilford L. Moles- 
worth, Sir Alfred Hickman, Sir Charles Scotter, Charles 
Serope Hutchinson, H. Cunynghame, W. M. Aeworth, 
_ A.C. Elliott, J. E. Ellis, C. Fenwick, and Walter Hudson. 
| The Commissioners heard witnesses, and accounts of 
| their proceedings have been published in our columns. The 
first portion of their report was issued on Tuesday, and | 


As we have pointed out, the general rule established by 
the Legislature is that when a trade is pronounced to be 
‘dangerous, it is placed more or less under State regula- 
/tion. Even faetories which belong to the Crown are 
| subjected to regulations equally with others. Ought, then, 
| such employments to be exempted from the application 
of this principle because they form part of the railway 
| svstem of this country ?”’ 

Having discussed this point at some length, the Com- 


4 
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missioners recommend that a Department of State be 
formed for the protection and regulation of the work 
done by shunters, goods guards, brakesmen, and plate- 
layers. ‘* The Department should be enabled, from time 
to time, to determine what portions of railway working 
should be regarded as dangerous, and when such sections 
of railway working have been declared to be dangerous, 
the Department should have power conferred upon it to 
inspect such working and to make general rules, or give 
specific orders in the interests of safety.’ Against this 
conclusion as an abstract proposition we have not a word 
to urge. But very serious objections may be brought 
against it on the ground that its operation in practice 
might easily become vexatious, alike to the men and the 
companies, without doing any real good. The Commis- 
sioners seem to have been alive to this, for the report 
says that great care should be taken to prevent the 
Department from unduly interfering with the necessary 
operations of railway companies. But we none the less 
regard the whole scheme with much doubt and qualified 
disapproval. 

It will be seen, we think, that none but men specially 
versed in the details of traffic management would be com- 
petent to say what was and what was not undue inter- 
ference with a company’s operations. Now, all the 
inspecting work of the railway department of the Board 
of Trade has been done hitherto by officers of the Royal 
Engineers. In fact, the appointments have been long 
established as the perquisites of retired Engineer officers. 
We have not a word to say against these gentlemen, who 
have for the most part given very little trouble, and done 
their work conscientiously and well; but it will never do 
to entrust the supervision of details of railway goods 
traffic to men who have absolutely no special acquaint- 
ance at all with the subject. Itis not engineers who are 
needed, but traffic managers; and we are pleased to see 
that on this point the Report speaks in no uncertain way. 
If the suggestion “is entertained, it will be necessary 
that the railway department of the Board of Trade should 
be substantially strengthened. The new duties imposed 
upon that department will entail considerable labour, and 
ought to be exercised with much care and after much 
consideration. We think that the officers who would 
have to recommend and supervise the carrying out of the 
regulations affecting the working of railways to an im- 
portant extent should be men who have had wide 
experience in the management of, or are practically 
acquainted with, the operations carried on within our 
ra'lway system.” 

Returning to the question of automatic couplings, the 
Commissioners recommend the adoption of no violent 
measures. They think that the railway companies ought 
to proceed to carry out experiments with such couplings ; 
but they are evidently far more hopeful of the invention 
or discovery of some system of coupling which can be 
worked from each side of a train by a lever. In favour 
of this we think there is a great deal to be said. The 
Commissioners write:—‘ We wish it to be understood 
that our consideration has not been confined to automatic 
couplings. The great and most desirable object to be 
obtained by an alteration in the present system of 
couplings is to prevent railway servants from having to 
pass between the wagons. This result may be secured by 
the application of a coupling which can be worked by 
means of a lever fixed on the sides of the wagon, and full 
consideration ought to be given to the relative merits of 
suél‘a system.” 

The-second portion of the Report will include the evi- 
dence. When that is published we may have occasion to 
return to the subject. The Commissioners have, we 
think, done their work in a broad, impartial spirit, worthy 
of all praise. Their report, while it gives no encourage- 
ment to the onesided enthusiast, is, on the other hand, 
so temperate, and yet so conclusive, that the railway 
companies will, we think, fail to find any grounds for dis- 
regarding it. Its strength lies in its reasonableness, 


LONDON WATER SUPPLY. 


At length the final report of the Royal Commissioners 
appointed to inquire into the subject of the water 
supply within the limits of the metropolitan water com- 
panies has made its appearance. It is a lengthy Blue- 
book which runs to seventy-seven pages of letterpress, to 
which are attached an appendix, and maps, plans, 
and diagrams. We need hardly remind those of our 
readers to whom the water supply of London is of 
interest that the Commission was appointed by Royal 
Warrant, dated Ist May, 1897, and consisted of the 
following members:—Lord Llandaff, the Right Hon. 
J. W. Mellor, Sir John Edward Dorington, Sir George 
Barclay Bruce, Mr. Alfred de Bock Porter, Major- 
General Alexander de Courcy Scott, Mr. Henry William 
Cripps, and Mr. Robert Lewis. Of these Mr. Cripps 
and Major-General Scott died before the labours of the 
Commission were concluded, though the Commission had 
the advantage of a statement setting out the views of the 
latter. The directions given to the Commission were, 
briefly, having regard to all considerations, whether it 
was advisable that the undertakings of the metropolitan 
water companies should be acquired and managed either 
by one authority or by several authorities, and if so, 
what should be such authority or authorities. They 
were also asked to report on the practicability of 
the severance of the works and other property, and 
sources of supply, and their division among local 
authorities ; whether, in case of such a division, addi- 
tional powers should be given to local authorities, and 
if so, what powers. Finally, they were asked as to the 
practicability of intercommunication between the com- 
panies as they then existed. To take the last point first, 
a * first Report’? was issued, which not only set out the 
possibility of such intercommunication, but recommended 
that it should be proceeded with forthwith. This, in fact, 
was successfully carried out in accordance with an Act 
obtained for the purpose ; and the necessary connections 
between the various companies were of material service 


last summer. We alluded in detail to this Report at the 
time. The present Report sets out the conclusions at 
which the Commission have arrived in connection with 
the other points propounded to them, and whether or 
not one is inclined to agree in whole or in part with their 
recommendations, all must acknowledge the infinite pains 
which are displayed throughout the Report taken to arrive 
at the best possible results. They met on no less than 
eighty-four separate days, of which sixty-four were 
occupied in hearing the evidence of no less than seventy- 
nine witnesses. We can well understand the amount 
of arduous work entailed in digesting and sifting all the 
mass of information which must have accumulated. A 
very great deal of this information finds its proper place 
in the Report, thus forming an extremely valuable docu- 
ment, which we shall take an‘ early opportunity of dis- 
cussing at length. For our present purposes, however, 
we will content ourselves by referring simply to the main 
decisions arrived at. : 

It was, of course, desirable to determine the require- 
ments which may be expected in connection with the 
water supply of the future. This is a point not specifi- 
cally mentioned in the instructions to the Commission, 
but it was necessary to have a distinct idea on the subject 
for a number of reasons. The Commission base their 
calculations in this direction on the possible requirements 
in 1941, They accept the per capita allowance of 35 
gallons, which'with an estimated population in the ‘‘ Water 
London ”’ of that period, would mean a daily consump- 
tion of 423 million gallons. The question as to whether 
or not such a supply will be available from the valleys of 
the Thames and Lea is discussed at very great length and 
from all points of view, with the result that practically all 
of the findings of the Balfour Commission are upheld, and 
the decision now arrived at is that, with proper storage 
capacity, these two sources of supply will be adequate 
both in quantity and quality. They decide definitely 
against the South Wales scheme of the London County 
Council, the chief points against it being its larger 
cost, which must all be incurred at once; its inability to 
be carried out in parts as and when required ; and the 
softness of the water which would be obtained. This 
latter point was only approached from the point of view 
of the effect of the soft water on the lead pipes. The 
question of the possible deleterious effect of the 
absence of lime on the human frame was not touched 
upon. The adequacy of the rivers Thames and 
Lea to supply the needs of London for the next 
forty years having been arrived at, the main 
point at issue is next dealt with. Without going 
minutely into the reasons which led the Commis- 
sion to this decision, it may be at once stated that they 
have decided to recommend that the undertakings of the 
water companies shall be purchased. The actual reasons 
we shall discuss in a future issue. The main fact 
remains— purchase of the companies’ undertakings is 
advised. The next question naturally arises—By whom ? 
Here, again, the unfortunate London County Council are 
doomed to disappointment. They confidently expected 
that, in the event of purchase being advocated, they 
would naturally be considered the fit and proper autho- 
rity. Not so, however, in the eyes of the Commis- 
sion. Only one reason why need be given here, and it 
shows that the County Council themselves have helped 
to decide the case against them. One of the rea- 
sons stated by the Commission as having influenced 
their conclusion was the very scheme by which the 
Council had set such store. The Welsh proposal has 
proved to be a stumbling-block. The extra cost of this as 
compared with the obtaining of an adequate supply from 
the Thames and Lea, combined with the Council’s practi- 
cally avowed intention of abandoning further work on the 
Staines reservoirs, should they obtain command of London’s 
water supply, and proceeding at once to Wales, have been 
potent factors in the deliberation ofthe Commission. There 
must be a large expenditure to provide the amount of 
water which ‘Water London” will require forty years 
hence, but, to use the words of the Report, ‘If the further 
supplies of London are obtained from Wales, this outlay 
would be largely increased.’ In this direction, therefore, the 
cherished dream of the County Council is doomed to 
oblivion. They have not, however, been entirely left out 
in the cold, as will be seen when the further proposals of 
the Commission are told. The most important of these 
is that the body which, in their opinion, should purchase 
the undertakings of the various water companies, and at 
the same time take over all the liabilities of the com- 
panies, should be a permanent Water Board acting under 
Government supervision. This Water Board, it is sug- 
gested, should be composed of thirty members, “ selected 
on account of their business capacity, and, if possible, 
their knowledge of matters connected with water supply.” 
The constitution of the Board would be as follows:— 
The London County Council would appoint, say, ten 
members, which forms a third of the whole; the Thames 
Conservators would appoint four members ; the County 
Councils of Middlesex, Surrey, Essex, Hertford, and Kent, 
the Lea Conservancy Board, and the Common Council 
of the borough of West Ham, two members each; and 
the Local Government Board are to appoint the chairman 
and vice-chairman. The various representatives would 
hold office for a definite term of years, and the appoint- 
ing authorities would be empowered to fill any vacancy 
caused by death or by resignation. The chairman and 
vice-chairman would receive fixed salaries, and there 
would be a set sum allotted annually for division among 
the other members of the Board, according to the number 
of their attendances at meetings. This Board would be 
empowered to purchase the undertakings of the com- 
panies, and the expenses of the purchase, it is suggested, 
should be met by the issue of a 3 per cent. stock, secured 
on the water charges of the whole area. The purchase 
would be made either by agreement, or, failing agree- 
ment, by arbitration, on the terms usual in cases of com- 
pulsory purchase. It is thought by the Commission to 


be not unreasonable to empower this Water Board to 
levy a rate-in-aid in case of deficit in their income, or 


if they have to make any large expenditure which ys: 
not be immediately remunerative. This method! 
obtaining money is, however, only a suggestion of 
concluding pages of the Report are taken up with ¥ 
subject of control of the water supply, and the Com the 
sion expressly tell us that the recommendations arg 
appear to them to be “equally applicable and desiatt 
whether the water undertakings be purchased or n + 
Amongst other things a check would be put Ups 
amount of water taken from the rivers, and 9 W 4 
examiner would be given the right of entry upon ie 
works, to see to this and to the purity of the watey P 
companies have always admitted such examiners to the; 
works as an act of courtesy. It is now proposed to make 
such admission compulsory. Then, on the other wey 
it is thought that the water companies may properly . 
empowered to require that all fittings should be approved 
and tested by themselves, so that waste might be py. 
vented, while it is proposed to extend the powers A 
the Local Government Board so as to include inquiry ing, 
the provision made for present and future of supply, : 

In brief outline the foregoing sets out the salient 
features of the Report. We have entirely failed to fing 
in it any proper case made out against the water coy, 
panies. Certainly we cannot see that it has been cleayly 
proved that the consumers are going to benefit to any 
appreciable extent. On the contrary, we are very strongly 
of opinion that they might suffer. One outcry mad 
against the water companies is that they have eight 
irregular areas. We do not in the least believe that the 
formation of the Water Board is likely to give eithe 
increased purity of the water supplied or more efficient 
distribution, or that it would prevent waste, or that the 
supply would be cheapened by putting the management 
under its control, and doing away with the eight divisions, 
We find no reference to the equalisation of rates. \WWjjj 
these remain as they are, or will they be brought to 
standard? This and many other questions occur to us, 
and we find no reply in the Report. We should not be 
at all surprised to find, should the entire proposals of the 
Commission be carried into effect, that the water rates 
would go up instead of down, and that we should fing 
ourselves in a very much worse condition than we are 
now. The severest accusation made against the companies 
is the large amount of waste permitted. The regulation 
as to fittings would largely remedy this, and we repeat 
that we cannot see that the case for purchase has been 
properly made out. 


DROP IN MULTIPLE-EXPANSION ENGINES, 


Proressor B. L. Wetcnton, of the College of Science, 
Neweastle-on-Tyne, read on the 19th inst., before the 
North-East Coast Institute of Engineers and Shipbuilders, 
an able paper on “ Receiver Drop in Multiple-Expansion 
Engines.” The more we read about the steam engine, 
the more certain do we become that nothing like a satis- 
factory, practical, theory of the action of steam in an 
engine has yet been propounded. Of the inutility of the 
Carnot theory we have often spoken; and very recently 
indeed we have had occasion to show in these pages that 
it is worse than useless, inasmuch as it teaches nothing 
about what goes on in real heat engines. <A perusal of 
Professor Weighton’s paper only confirms us in the faith 
which we profess. It is a record of certain experiments 
which he has made; and so far as general deductions 
are concerned, it leaves us much where we were. 
A useful working theory would enable us to decide with 
precision the proportions of an engine, the cylinder ratios, 
point of cut-off, receiver capacity, and many other things, 
and with such a theory we should be able to say before- 
hand, and with considerable accuracy, what the economic 
performance of the engine should be. Nosuch theory exists. 
But information has been collected in various directions 
which tells us what is the best thing to do under certain 
conditions. Professor Weighton’s experiments come 
under this category. They tell us what is the point of 
cut-off to adopt in a two-cylinder, three-cylinder, and 
four-cylinder experimental engine at the College of 
Science in Newcastle-on-Tyne. But we have no reason 
to assume that the deductions legitimately drawn by 
Professor Weighton will apply to other engines of 
different proportions. 

Few subjects connected with the steam engine have 
produced more discussion, not to say wrangling, than 
the fall in pressure between the cylinders of a compound 
or triple-expansion engine, known as “ drop,” and repre- 
sented on combined indicator diagrams as ‘“‘ gap.” The 
very title of Professor Weighton’s paper suggests a fray. 
He has, however, been careful to express no opinion 
whatever on this matter. He has prudently contented 
himself with setting before his hearers the results of his 
experiments, leaving them for the most part to draw 
their own general conclusions. He confines himself to 
particularities. His engine trials were made with a 
view to determine the most economical point of cut-off 
in the larger cylinders of multiple-expansion engines— 
that is to say, in the low-pressure cylinder of double- 
expansion, in the intermediate and low-pressure cylinders 
of triple-expansion, and in the two intermediate an 
low-pressure cylinders of quadiuple-expansion engines. 
The specific object of the trials was to determine the 
receiver drop, “‘ often referred to as free or intermediate ex- 
pansion,”’ between any two cylinders, with which was asso- 
ciated maximum economy; and incidentally to discover, 
in addition, the general effects of varying amounts of re- 
ceiver drop in given conditions. We commend Professor 
Weighton for his cautious use of the words quoted in the 
preceding passage. The triple-expansion engine tested 
has cylinders Tin. + 15}in. + 28in. x 18in. The trials 
were carried out with steam in the jackets and without it. 
The steam-chest pressure was about 201]b. Experiments 
were also made with a compound engine. The general 
results of the trials as set forth by Professor Weighton, 
are that for maximum economy of consumption, steam 
must be cut off at a certain point of the stroke in the 
larger cylinders of multiple-expansion engines. T’or any 
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inder this point depends solely upon the ratio 
capacities of that cylinder and the preceding | 
and is expressed as follows, viz. :— | 


} 


wivell cyl 
the 
evlinder, R, 
Maximum-economy cut-off _ R + 6°6 
stroke 66K 
t-off in the larger cylinders, once fixed, should 
-er be altered, whatever may be the cut-off in the high- | 
a ire cylinder, or the steam pressure employed. This | 
— that automatic-expansion governors, or linking-up | 


| 


The cu 


ans 
poo should act upon the high-pressure cylinder only, if | 

or axinun economy at all powers is to be preserved. The | 


cut-off in the larger cylinders aifects materially the total 
horse-power developed by the engines. As regards the 
Jow-pressure cylinder of triples, and the second inter- 
mediate, and low-pressure cy inders of quadruples, maxi- 
yum power cut-off in these cylinders coincides with the 
cut-off of maximum econonty. As regards the second 
cylinder of triples and quadruples, maximum power cut- 
off is very considerably later than that of maximum 
economy. In compounds the maxinum power cut-off 
in the low-pressure cylinder is only slightly later than that 
ofmaximum economy. Jackets have nomaterial effect upon 
the cut-off of maximum economy; variation in vacuum 
capacity within practical limits has no effect upon the 
cut-off of maximum economy. Here is plenty of 
food for reflection. We may add that the brake- 
ower of the ‘engines, making about 140 revolutions 
+ minute, was about 141 horses, the indicated- 
wer about 152 horses, and the consumption of water 
varied between about 14°4]b. and 15-98 Ib. per brake 
horse-power per hour. 

Now, we venture to say that the formula quoted above 
will not necessarily hold good of any other engine work- 
ing under somewhat different conditions. Furthermore 
there are several points which are worthy of attention— 
one of these is the practical inefliciency of the jackets. 
It made next to no difference in the consumption 
of steam vhether they were in use or not. Another | 
is the smal effect of wide variations in the points | 
of cut-off on the economy of the engine. But, 
perhaps, nothing about the whole trials is more 
suggestive than the statement that cylinder capacity has | 
next to no effect on the point of cut-off giving maximum | 


pe 


economy. It is only the difference in capacity that | 

operates. At the end of his paper Professor Weighton 

gives the usual expanded combined diagram, and the 
saturation curve, in which “drop ” is set forth graphi- 
cally, and just in the right way to elicit discussion. We 
have more than once said in these columns that these 
combined diagrams are misleading, and it may be 
worth while to say so much once more. The gaps in 
such diagrams are very easily mistaken as representing 
losses of efficiency—dead loss, in facu—while, as a 
matter of fact, they merely represent losses of pressure, 
accompanied by augmentations of volume. That is to say, 
we have so many cubic feet of steam at a given pressure, 
instead of asmaller number at ahigher pressure. Of course, 
it must be understood that we except that element in drop 
represented by the actual condensation of steam. But for 
the moment we may neglect this. To make our meaning 
clear, let us suppose a single cylinder of considerable 
Jength in proportion to its diameter; on the side of this 
evlinder let a receiver be secured, and the communication | 
between them effected through a valve, which can be 

closed or opened. Let, now, steam be adwitted on the 

piston supposed to be at the end of the cylinder. After | 
ithas made a few inches of its stroke. the steam is cut | 
off, and, expanding, drives the piston before it. When | 
the piston has passed the port opening into the receiver, 
steam rushes into the receiver from the working cylinder. | 
The result is an immediate fall in the pressure behind | 
the piston. This is ** drop.” The piston then goes on to | 
the end of its stroke, when the valve of the receiver is | 
closed, bottling up in it a certain weight of steam of | 
the terminal pressure in the cylinder. The exhaust is | 
then opened, and steam admitted at the other end of the | 
cylinder. As soon as the piston passes the receiver port | 
again, steam will, as before, rush in, and raise the pres- 
sure in the receiver at the expense of that in the cylinder. | 
Again we have drop, and so the process is repeated | 
stroke by stroke. Leaving, as we have said, all question 
of condensation on one side, a moment's thought will 
show that no matter what the size of the cylinder in pro- 
portion to that of the receiver, the whole weight of 
steam coming from the boiler must in all cases be avail- 
able for work; and although it is quite true that the 
indicator card will show a drop at, say, half stroke, yet 
it is certain that the diagram will be flattened near the 
end. According to all known laws of physics, the free 
expansion of the steam into the receiver cannot represent 
a loss, since no waste work is done; and it follows that 
the only source of loss is that represented by the cir- 
cuustance that the steam is finally exhausted at a rather 
higher pressure to the condenser than would be the case 
if there was no drop. 

Now the receiver on the side of asingle long cylinder gives 
conditions quite analogous to the two cylinders of a com- 
pound engine with a receiver between them. Prof. Weighton 
does not say what the condensation in each cylinder of 
his experimental engine was ; nor does he give the distri- 
bution of power, so that we are unable to state what 
amount of work a pound of steam did in each of the 
cylinders, But itis known that in any good triple-expan- 
sion engine the available efficiency of the steam per pound 
is about the same in all the cylinders. It is further 
known that the capacity of the receiver has next to nothing 
to do with drop ; that the amount of drop is settled mainly 
by the point of cut-off in the second and third cylinders, and 
that drop may, indeed, be wholly eliminated. I'urthermore, 
in Woolf engines gap almost disappears, there being no 
intermediate receiver, yet it is well known that the Woolf 
engine is not so economical as that with an intermediate 
Tecelver, But the combined diagrams of a Woolf engine | 
will show to much better advantage than those of receiver | 
engines. In a word, the significance of a combined dia- 
stam is very small, and may, as we have said, be easily 
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| 
misleading, and we have further to remember that none | 


of the diagrams show, or can pretend to show, what is the 
actual work done by the steam in the particular cylinder 
to which the diagram refers. Thus the high-pressure 


, diagram only gives the net horse-power exerted, and | 


not the total horse-power. But we have insisted on the 
importance of this pcint very often, and will not dwell on 
it now. 

It is matter for regret that Professor Weighton has said 
nothing to guide us as to the reasons why his experiments 
have given the stated resulis—why should the point of 
maximum economy for a cut-off depend solely on the 
capacity of the preceding cylinder? Perhaps Professor 
Weighton has not yet made up his mind. The question 
is one of very great interest. We confess we do not see 
our way to answering it. Professor Weighton contents 
himself with the bare statement, that ‘An examination 
of the whole of these results shows that the one and only 
factor which affects materially the cut-off of maximum 
economy in any one of the cylinders following the high- 
pressure cylinder is the ratio between the cylinder in 
question and the immediately preceding cylinder. In 
other words, the ratio between any two successive 
cylinders is the one factor which determines the point 
of maximum economy cut-off in the second of the two 
cylinders.” It is fair to the author to give the following 
explanation in conclusion :—‘ This paper does not profess 
to deal with the questions of the best cylinder ratios or 
the best total number of expansions for steam of different 
pressures. The gamely values of the cylinder ratios 
used in these trials are, therefore, of no economic signifi- 
cance, except in so far as they are associated with the 
best cut-offs in the larger cylinders of the engines.” 


VENTILATION. 

WHEN two of the largest institutions have discussed 
papers on ventilation within a short period of time it may 
be gathered that the importance of pure air is coming 
home to scientific men. It is not that the subject has 
been neglected. If anything, it has suffered from too 
much attention. Waves of anxiety have been swept over 


| our large cities by reports of officials, letters have been 


written to the papers, fearful examples have been cited, 


| scientific conclaves have debated, and _ unscientific 


meetings have asserted; the doctor, the clergyman, the 
schoolmaster have all had something to say; the 
architect and inventor have had a good deal to do, and 
we are to-day very little farther than we were twenty- 
five years ago. Now the engineer is going to try, and we 
feel sure our readers will agree with us that if success is 
to be gained at all, he is the man to win it. 

Ventilation, like ethics, is a subject on which every man 
feels himself as competent to speak as his neighbour. 
There have, as a rule, been too much wind and too much 
ventilation of mere fads and ideas in the debates 
on it which have taken place. But the fact that it has 
fallen into the hands of the Institution of Civil Engi- 
neers and the Society of Arts are good signs, and it is 
possible something may at last be done. We have 
already commented on the former. The paper at the 
Society of Arts was by Mr. Arthur Rigg. It was read 
on January 17th, and Sir James Crichton Browne was 
in the chair. Several persons well acquainted with the 
subject took part in the discussion. 

We have therefore an addition of some little value to 
the literature of ventilation. Mr. Rigg, after citing the 
horrid examples—a statement which may well be omitted 
from future papers, as we are all only too well acquainted 
with the historic cases—discussed the three systems of 


| : 
| ventilation which are in use. The vacuum system he 


condemned uncompromisingly. It created draughts 
through every chink and cranny, admitted air generally at 
the wrong part of the building, and withdrew it at 
the wrong place. The combined system he admitted was 


useful, but the best, in his opinion, is the plenum | 


arrangement. He cited the case of the suite of rooms in 
the Royal Botanic Society's gardens, which has a system 


of natural ventilation. The roof is hermetically closed. | 


High up round the walls of the room adjustable openings 
are cut through to the outer air. Through these fresh 
air is impelled by the prevailing wind, and a batile directs 
it upwards. It thus meets with the heated atmosphere 
of the upper part of the building, and is warmed to a cer- 
tain extent before it falls. Its egress is mainly through 
the lower part of the room, near the floor, and thus all the 
heavy, noxious gases are driven out. The result is very 
satisfactory, and there are no draughts ; but Mr. Rigg had 
to admit that the question of temperature caused a little 
difficulty. No system of ventilation or of warming can 
be satisfactory to everyone. Half of the people on an 
open moor in the summer will tind it too hot, and more 


than half will complain in the spring that a fresh nor’easter | 


is too cold. The matter of temperature may well be 
considered in connection with ventilation, but it should 
be attended to only after the supply of fresh air 
is absolutely secured. In more than one system 
the mere fact of altering the temperature of the air 
before admission is sutficient to disorganise entirely the 
working. Mr. Rigg laid down two principles, amongst 
others, which seem to us to be fundamentally correct. 
Admit the fresh air near the top of the room; take the 
vitiated air out near the floor. Not only on chemical 
grounds does this seem to be the correct method, but 
also on what, let us call, mechanical grounds. If fresh 
air is admitted in the upper part of a room it is free to 
distribute quietly without meeting with obstacles which 
would deflect it and cause currents, and it cannot pro- 
duce direct draughts on persons in the room so readily 
as when admitted near the floor, or some 5ft. up the 
walls. In the second place, if it finds an exit near the 
ground it not only carries away the heavy gases, but 
atoms of dust, pregnant with disease, are swept out of the 
room instead of being raised in eddies and currents to be 
breathed into the lungs of the occupants. The reason of 
the popularity of the overhead exit is not far to seek. In 
the first place, many of our big halls and_ buildings 
are largely used by artificial light. The amount of heat 


given out from this source is very considerable; and at 
the same time, when gas is used, the fumes are exceedingly 
disagreeable. With a view to obviating both these defects 
as far as possible, the lighting apparatus of buildings, such 
as theatres, for example, was collected into one large 
| zone near the ceiling. Immediately above it, a ventilator 
of some form was provided, and the hot gases found a 
free exit. The whole arrangement is so simple and so 
convenient, that when it was seen that a rough system 
of ventilation could thus be provided with little or no 
additional trouble, it came to be established as the 
system. Hot gases, we were told, went up—there was 
the overheated gallery to prove it—and therefore the 
right place to withdraw those gases was near the ceiling. 
The candle in the bottle experiment, familiar to every 
School Board child, should be sufficient to show that 
hot though the gases may be, they still sink to 
the lower part. It is true that in the imine- 
diate neighbourhood of the chandelier there is a 
rapid upward current, whilst the temperature of the 
gas and air is sufficient, but a current strong enough 
to draw in a supply of fresh air with enough rapidity to 
drive upwards the vitiated and comparatively cool lower 
strata is not produced. Itis remarkable that a fact so ele- 
mentary should have been so successfully disguised and 
hidden. A simple observation should be sufficient to 
prove the futility of attempting to withdraw the air 
from the top in this way. If a room in which all the 
windows are closed is overheated, and then one of 
the windows is opened a short distance near the ceiling, 
the draught takes place inwards, the air finding its 
way out beneath the door and through other crevices. 
One of the reasons why a fire adds to the bright- 
ness and pleasantness of a room is that it withdraws the 
air from near the floor level ; a room heated by hot-water 
pipes lacks this advantage, and unless correctly ventilated 
is always less pleasant to live in. For small dwelling- 
rooms almost ideal ventilation can be secured in the 
winter by opening the window slightly at the top, and for 
this reason windows should be carried nearly up to the 
ceiling; or, better still, special lights, provided with side 
| baffles, and opening in such a way as to direct the air 
| across the ceiling, may be fitted. When no fires are used, 
| ceiling ventilation, unless the direction of the wind is 
| such as to cause an inflow of air, is of little value, but 
| we imagine some form of fan could with advantage be 
‘used in many fireplaces, driven by clockwork or elec- 
tricity, and would probably add to the comfort of our 
living rooms in summer, and so save us from being in- 
undated with soot and dust, the common results of open 
windows in large cities. 

Wherever it is possible, we agree with Mr. Rigg, the 
plenum system is superior to the vacuum, but it is not so 
easily arranged. We see no reason, however, why a 
vacuum system, which would withdraw the air into a 
trunk worked into the skirting and discharge it near the 
roof of buildings, should not be successfully designed. 
Possibly the very ventilators which are now used for 
drawing it at random might be so modified as to act near 
the floor of rooms by the use of suitable passages. 

It is worth noting the observation of Sir James Crich- 
ton Browne that, in his opinion, a system which would 
imitate the action of the lungs would be the best. ‘If 
a house might be made to breathe gently—to inspire and 
to expire continuously. quietly, and almost imperceptibly, 
the beau ideal of ventilation would be attained. In the 
ventilation of the body by the lungs, there is a constant 
adjustment to constantly varying conditions and cireum- 
stances. If the amount of foul matter in the atmosphere 
in the body increases, the lungs work more vigorously ; 
if there are free and oxygenated currents of air, the lungs 
work more quietly, and it is this automatic action 
which I fear will be always beyond the power of 
any artificial system.” Always is a very long time in 
science. We have little doubt that if such an automati- 
cally breathing system could be proved desirable, there are 
more than a dozen men in London to-day who could 
invent it. Vitiated gas has several sufficiently distinctive 
characteristics to make it selective in the operation of a 
mechanical system. 


COLONIAL ARMAMENTS. 


ONE outcome of the fighting in South Africa is the 
proposal to treat the Natal and Uitlander Volunteers now 
serving with the British forces as the nucleus of a per- 
manent Natal Militia. This is but the inevitable result 
of the widespread desolation caused by the Boer invasion 
of the Colony—an invasion to which the defences opposed 
were inadequate both in numbers and equipment. The 
Roman or French ideal of Empire is quite foreign to 
| English views, and the taxpayer at home has no mind to 
spend millions on the protection of far-off frontiers. 
| That is no reason, however, why the colonist should 
| submit without resistance to the risk of having his throat 
| eut by hostile neighbours, and if he is to remain loyal to 
| the British flag he will expect at least some measure of 
| support in his military development from the Imperial 
| authorities. It is not only in South Africa that this 
/colonial movement towards increased armaments is 
| displayed. One consequence of the Federation of. the 
| Australian Colonies is almost certain to be the formation 
'of something like a standing army; and the strong 
military bent of our dependencies is illustrated in their 
unanimous offers of levies to assist in the campaign 
against the Transvaal. Britain is thus face to face with 
an Imperial demand for the extension of her means of 
military defence, which can no more be neglected than 
the earlier agitation for the increase of the Navy could 
have been. The Colonies, no doubt, will be ready to 
bear their share of the new responsibilities imposed upon 
us, but no one would advocate that they should be left to 
create separate war establishments of their own. The 
principle of colonial association in Imperial defence has 
been fully accepted by the beginning of enlistment in the 
Colonies, and still more by the employment of colonial 
auxiliaries in the present war. That principle involves 
| the Imperial responsibility for the defence of the Colonies 
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on land as well as on sea. That our present military 
scheme does not provide for fulfilling such a responsi- 
bility is only too obvious. For the past two months 
formidable forces have occupied British territory, and 
gums have actually been landed from warships to 
protect a British seaport from attack by an enemy 
advancing from the interior. Such an experience 
does not consist with any theory of proper military 
preparedness. It may be argued that only in South 
Africa are the British Colonies vulnerable from land 
attack. Even admitting this, the territories embraced 
in the Empire now include many mighty centres of 
population, composed of many and conflicting elements. 
It is idle to expect that such communities will never 
develop internal divisions, and some degree of military 
organisation is necessary even to place social order upon 
a secure basis. But without going into speculations of 
the future, most experts have long been agreed that the 
British army is in the unfortunate position of having 
to do more work than it is equal to. The revelation of 
the state of affairs in South Africa—where a chief frontier 
of the Empire has been left quite at the mercy of a 
vigorous and vindictive foe—has brought this conviction 
within the range of the ordinary colonists ideas ; and itis 
probably only a question of time before it will equally 
impress itself on the home taxpayer. There can be no 
question of the truth of the general proposition. We 
have been assured time after time, on the highest mili- 
tary authority, that our continual frontier wars in India 
are directly due to the inadequacy of our forces there. 
At the moment when a similar object lesson is being 
taught us—with increased severity, unhappily—in Africa, 
we are adding with unprecedented rapidity to the 
extent of the territory we have todefend. The increased 
garrisons which must be established in South Africa, as 
the result of the struggle now proceeding, will mean 
another heavy strain upon resources already tightly 
stretched. Right through the Continent, on both the 
east and west sides, English enterprise is pushing settle- 
ments among ferocious and hostile tribes. It can hardly 
be expected that “the Cape to Cairo"’ scheme will be 
realised without some such experiences of savage war- 
fare as have had to be encountered in the Cape Colony 
and Rhodesia. In China our commercial interests are 
confronted with opposition of which the intensity will 
largely depend upon our capacity to hold our own on 
land as on sea. Enough has been said to show that the 
time is approaching when some considerable expansion 
of Britain’s military strength will have to be discussed as 
a vital national question, and that when that time comes 
the discussion will have to be carried on jointly with our 
Colonies. Some authorities, and amongst them some of 
the greatest weight, have not hesitated to declare that 
the time is not far distant when conscription will 
have to be accepted as a measure of national pre- 
servation. It is surely making a very long jump 
to proceed directly from our present system to universal 
service. We are inclined to think that an easier solution 
of the difficulty will be found with the help of the 
existing Volunteers and of the splendid field for recruiting 
otfered by the Colonies. At all events the difficulty is 
rapidly coming within the range of “ practical politics.” 
Indeed, events move so quickly now-a-days that it may 
easily become the burning question of to-morrow, or at 
least the day after. From its economic aspect, it is a 
question which must have the nearest interest for all our 
readers. Engineers find an important channel for their 
activities in producing and directing the apparatus of 
war. From this point of view the question of arma- 
ments has immediate concern for them. Less directly it 
involves the whole question of our industrial efficiency. 
No body of employers can look with indifference upon 
any proposal which would materially affect the supplies 
of skilled labour. However, as we have said, the problem 
is one which we shall have to settle jointly with our 
Colonies, and it is one in which, fortunately. they are 
eager to assist the Mother Country to the utmost. 


FEDERATION OF TRADE UNIONS, 

Ty is difticult to see what good purpose can be served by 
such an industrial olla podrida as the newly-formed Federa- 
tion of Trades Unions, except the creation of a number of 
new officials. A more extraordinary jumble of trades it is not 
easy to imagine, tobacco-pipe makers and tailors being mixed 
up with boot and shoe operatives, marine firemen, and others, 
in a way which recalls to mind the phrase ‘confusion worse 
confounded.” The General Council of this body has, how- 
ever, just held a meeting, and has reported considerable pro- 
gress. The secretary announced that six months ago the 
Federation started with 44 societies, and a membership of 
340,000; but that now it has 52 societies, and a membership 
of 380,000 ; with a bank balance of £8000, obtained during the 
first quarter from the modest weekly contributions of 3d. 
and 3d. per head per week. Trade unions connected with the 
engineering or allied trades, which have so far yielded to the 
prevailing craze for combination as to become affiliated, 
appear to include the following names :—Amalgamated Society 
of Engineers, 85,121; Electrical Trades Union, 880; Amal- 
gamated Engine and Iron Grinders, 440; Amalgamated 
Society of Enginemen, Cranemen, Firemen, and Boilermen, 
3284; National Union of Gasworkers and General Labourers, 
44,968; Friendly Society7of Ironfounders, 17,810; Machine 
Workers’ Association, 3539 ; Amalgamated Plate and Machine 
Moulders, 783; Associated Shipwrights, 15,550; United 
Kingdom Amalgamated Smiths and Strikers, 5067. The 
meeting adopted the recommendation of the Management 
Committee, dividing the United Kingdom into eight districts, 
with the following centres, and present number of district 
members :—London, 65,000; Bristol, 30,000: Birmingham, 
60,000; Manchester, 95,000; Leeds, 40,000; Newcastle, 45,000; 
Glasgow, 27,000; Belfast, 8000. A simple addition sum 
makes this a total of 370,000; but such a body as the National 
Federation of Trades Unions is, of course, not particular to a 
ten thousand or so either way! The customary speeches as 
to mild intentions and desire for conciliation ”’ having been 
made, the usual contradictory resolution was passed, of which 
the following is a clause :—‘In the event of any dispute 
arising between societies affiliated with the Federation or with 


employers, the District Committees shall, upon the invitation 
of the Management Committee, acquire all knowledge possible 
in connection therewith, and report to the secretary of the 
Federation. They shall organise such aggregate and other 
meetings as are likely to further the interests of the Federation 
and of the unions affiliated, subject to the approval of the 
Management Committee.” The employers in the engineering 
trades have to put up with quite enough trades unionism in 
their own industries ; and they certainly will not brook the 
interference of outside trades. But the new combination is 
surely composed of elements too heterogeneous to hold 
together long. 
AMERICAN WORKMEN, 

Ay article by an occasional correspondent on this question, 
appearing on another page of this issue, raises some interest- 
ing points which may possibly call forth varied expressions 
of opinion. His view seems to be that there is no inherent 
difference between Englishmen and Americans, because, in the 
main, they are the same people, who, being subject in the 
two continents to peculiarities of climate, food, and social 
conditions, give different results in energy and capacity they 
display. The conditions under which the engineering and 
kindred trades are carried on in the wide stretch of country 
where manufactures flourish in the United States are so 
various, and the circumstances alter so rapidly from year to 
year, that we hesitate to accept so simple.and .so sweeping a 
solution of so highly controversal a question. We have 
always found our correspondent accurate in his statements, 
and we are on this occasion also certain of his good faith, 
but we would like to elicit from those of our readers who live 
in the United States or who are acquainted with workshop 
practice there, some confirmation or qualification of the views 
set forth. That a large proportion of American workmen 
are of European birth is undoubted, and it is one of the 
glories of the great Republic that it assimilates and improves 
the ability which we send there. It is natural, too, that the 
resultant product should be claimed as American, but we 
fancy that the large influence and even superiority assigned 
to those who have gone from this side will be denied by those 
who are American born. Our columns are open to those who, 
without undue prejudice or bias, address us on this subject. 


INDUSTRIAL CRISIS IN RUSSIA. 

THERE is every appearance of an approaching crisis in the 
great industrial undertakings in Russia. From all the chief 
manufacturing centres come reports of a condition of affairs 
which is being met by a shortening of the hours of work and 
by the dismissal of manv workmen. A long list of the 
districts thus affected might be given; it will suftice to 
mention the most important centres: Ivanovo-Wosnesseusk, 
Byelostok, Zaryzin, Baku, Lodz, and the basin of the Donetz. 
In addition to dismissing many workmen, the manufacturers 
have reduced the wages of those who are still employed. 
This depression is felt especially at Baku; not only is half 
the number of orders coming in, as compared with those of 
last year, but in many cases settlement cannot be obtained 
for the orders which are executed now. A Belgian establish- 
ment in the Donetz district has had to suspend its payments. 
The dismissed workmen are becoming vagabonds, and no 
steps are being taken to alleviate their distress. If the 
present depression continues much longer, a serious crisis 
must inevitably result. 
work to afford support in every way to the manufacturers, 


but as yet nothing has been done in the interests of the | 


workmen. 


DOCKYARD NOTES. 


We do not suppose that many of our readers are likely to 
have troubled sleep in consequence of Mr. W. T. Stead’s pro- 


phesied French “ Raid” of 50,000 men on Woolwich. The | 


** decoying away ” of the Channel Fleet does not dispose of 
the Reserve Squadron, though, as that does not appear as a 
fleet in the Navy List, the prophet may be unaware of its 
existence ; nor does he seem to know of the instructional 
flotillas of destroyers—rather nasty things for the twenty big 
steamers carrying the raiders to face. However, if the 
attempted scare leads to an improvement in the Reserve 
Squadron, it will have accomplished one useful purpose. 


Mr. W. T. Strap, by the way, also gives currency to the 
statement that we are stripping our forts of 4°7in. quick-tirers 
to send to South Africa. It is actually true that a couple of 
guns hare been removed from Southsea Castle, aud for some 
days they have been lying outside the castle gate with a 
sentry keeping watch over them. They chance to be a couple 
of old 10in. 18-ton muzzle-loaders, that have lately been 
removed to make way for 4°7in. quick-firing pieces. 
is no immediate intention to send these old 18-tonners against 
the Boers, we believe. 


THE captain and officers of the Imperial Japanese battle- 
ship Shikishima are “at home” on Friday afternoon in 
Portsmouth harbour. We have already referred to the Shiki- 
shima in these “ Notes’ more than once, but every visit that 
we have paid to her impresses us with some feature that we 
had previously overlooked. In particular we now wish to 
draw attention to the range-giving arrangements. In each 
casemate there is an indicator, worked from the conning 
tower, which gives the range. We have nothing like this in 
our ships, in which, whatever arrangement for voice pipes 
there may be, the projected rule in action appears to be :— 
Range is taken from the masthead, thence communicated to 


| the conning tower, and thence by more or less devious 


methods to the casemates—by which time the range given is 
tolerably sure to be incorrect. The transmitter in the 
Shikishima is, we believe, more or less part and parcel of the 
Barr and Stroud range finder, and certainly a natural enough 
adjunct to it, since a range finder is of very little use unless 
advantage is taken of it. And to take that advantage the 
range when found must be communicated as instantaneously 
as possible to everyone concerned. 


THE Shikishima has electric hoists to every gun, including 
hoists inside the masts, for :serving the fighting tops. To 
every hoist there is a large fly-wheel fitted with a handle, so 
that in the event of anything going wrong, manual labour 
can be employed immediately. 


A THIRD item worthy of note is the breech mechanism of 
the above water torpedo tube in the bow. 


It is an adaptation 


The Ministry of Finance has set to | 


There | 


of the breech mechanism of a modern quick-firing gu 

| works about three times as quickly as the > GUL. Tt 
; works about three times as quickly as the normal Brit 
| above-water tube. ‘sh 


Tue Old Achilles is to be stripped and dismantled, i 

| last service was in the recent parliamentary return, Wher ‘a 
she helped to swell the lists of armoured cruises, RF 
has been suggested at Portsmouth that, now “th 
we have some real armoured cruisers coming ajo ” 
the Achilles and other vessels like her should be a 
rated as ‘“ submarine boats.” They could do quite as much 
service in that capacity as in the réle of cruisers —and if th, 
public can be deluded by them in the present direction re 
see no reason why the other should not succeed, It Would 
| look well in the next parliamentary return, anyway. 


SoMEONE has recently given currency to a statement that 
there exists a “plan” of Lord Cochrane, dating from the 
early part of the nineteenth century, which was admitted 
, sound by the Admiralty of that day, as bound to annibila, 
‘ships and forts, but rejected on the score of inhumanity 

The secret is supposed to sleep at Whitehall. It is by 4, 
|means the first “deadly invention” that has been “kept 
absolutely secret for the sake of humanity,” of which yp 
have heard. Lord Cochrane was distinguished, howeyo 
rather for his physical than his scientific abilities, which jy; 
clines us to be sceptical. It must be remembered, too, that 

Lord St. Vincent was a man who left a mark upon the 
| Admiralty that continued long past his time—that is felt 4 
| little even to-day—and St. Vincent's great aim was to suppres 

all progress of invention, on the ground that sooner or later 
something might arise which might imperil our naval 
supremacy. Probably Cochrane's plan—if any —was mere), 
a notion of armouring ships. This, in those days, would hayy 
looked like conferring illimitable power and impregnability 
upon a fleet. On the other hand, it is possible that Cochrany 
may have stumbled across someone who had the secret of 
Greek fire and its use in the Byzantine fashion ; but jf 
that was the plan, then he was about a century and a-half 
behind Peter the Great, who tried liquid fire tubes and found 
‘them wanting. What makes the speculation of interest j, 
' that at the recent Peace Conference it was the British dele. 
gates who, to everyone's astonishment refused to agree to 
the clause against new killing devices, which would certainly 
seem to suggest that we have something of great destructive 
value “up our sleeve.” But we do not believe that that 
* something ” is Cochrane’s plan. 


Upon the arrival at Portsmouth of the Royal Yacht he 
masts were at once taken out of her, and they have not been 
replaced. Some of her bulged and injured plates are to le 
renewed. 


(From our orn Correspondent.) 


Vertical lift drawbridge.— several of the drawbridges over the 
Erie Canal the structure moves vertically, the ends sliding in 
towers on the abutments, which towers contain the suspending 
cables and operating machinery. This is a simple and economical 
arrangement where only a slight lift is required, as for a barge 
canal. A new bridge of this kind is about to be built at Lockport, 
and will have riveted trusses 111ft. long, with a roadway 20ft. 
wide, and two footways 6ft. wide. The ends of the trusses will be 
in the steel towers. 24ft. high, and will be attached to steel cables 
passing over sheaves at the tops of the towers, and carrying cast 
iron counter-weights. The bridge will be operated by hydraulic 
power, the water being taken from the city mains at 
90 Ib, pressure and used in a 19in. cylinder. The piston 
rod will be attached to a cast steel rack, gearing with an Sin. 
| pinion, this pinion being keyed to a shaft extending actos 
the bridge, and carrying at each end a 12in. pinion. The latter 
pinions will gear with two 26in. spur wheels fixed upon a short 
shaft and bolted to a 30in, drum or reel, with spiral grooves for 
the operating cables, The transverse shaft will also carry suitable 
gearing for operating the bridge by hand. All the machinery will 
be below the bridge, and operated from a house or cabin by means 
of valves. The 4in. operating valve will consist of two one-way 
hydraulic valves, connected to and operated by a single shaft and 
hand wheel. The cables are to be of the best cast steel hoisting 
rope, with six strands of nineteen wires each and a hemp core, the 
cable being made on the Lang-lay system. The materia! for the 
bridge and its trusses is to be medium acid or basic open-hearth 
steel, and the drums, gears, rack, &e., are to be of acid open- 
| hearth cast steel, All field riveting is to be done with pneumati 
| hand riveters, 
New ricer bridge, new railway bridge has just 

heen built over the Mississippi River, between Rock Island and 
Davenport, just above the older double-deck bridge, which bas « 
railway above and a roadway below. Beginning at Rock Island, 
there is « viaduct of 278ft., built of 50ft. girder spans-, the line 
being here on a grade of 1 in 166, and a curve of 720ft. Then 
come three truss spans of 200ft., a draw span of 442ft., a trus 
span of 365ft.. three truss spans of 300ft., a wooden trestle 380ft. 
| long on an island to be replaced later by an earth embank 
| ment, then seven plate girder deck spans of 72ft. each, and 
| 630ft. of trestle approach. The nine piers of the bridge pre- 
per are of ashlar limestone masonry, with granite facings for 
the pointed ice-breakers on the up-stream ends. Four of the 
piers are carried down to bed-rock, the others have pile foun- 
dations. The piers for the 72ft. plate girders are cast iron 
|eylinders in pairs, filled with concrete and connected by 
solid web bracing. The bridge carries a single line of rails, and 
the trusses are 18ft. 6in. apart, centre to centre. The permanent 
way consists of 75 Ib. flange rails on sleepers Sin, by 10in., 12in. 
centre to centre, with outside longitudinal guard timbers Sin. by 
8in., 10ft, apart centre to centre. Inside the rails are guards of 
angle irons 4in. by 4in. The 365ft. span weighs 1,039,091 Ib.; 
300ft. spans, 742,438 Ib. each; 200ft. spans, 413,226 Ib. each ; and 
draw span, 1,400,5701b. The length of panels is about 3#ft., and 
the 365ft. lines is 60ft. deep at the centre, The draw span rests on 
two heavy girder across the drum, which is 27ft. 6in. diameter. 
This is carried by forty-eight cast steel rollers, 18in. diameter, and 
124in. wide. The cast steel rack on the track casting of the pier 
is 10in. deep, and on each side of the drum is a vertical shaft 
carrying a pinion which meshes with the rack. The bridge's 
swung by two electric motors of 30 horse-power, running at 6 
revolutions ; and two 5 horse-power motors, at 850 revolutions, 
operate the end lifts and locks, A direct current of 500 volts 1s 
used, and the speed of the motors is reduced through cast stec 


‘gearing. Electric lights are used for the signal lights on the bridge. 


At a meeting of the Caledonian Railway directors held 
on Tuesday the retirement was announced of Sir James Thompson 
from the general managership, of the company, of which he oe 
intimated his resignation some time ago. It was also intimate 
that Sir James had been offered, and had accepted, the seat at = 
Board rendered vacant by the death of the late Mr. J. Badenac 
Nicolson. The directors also announced the appointment of Mr. 


William Patrick, the assistant general manager of the company, to. 
be general ger in ion to Sir James Thompson. 
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HAMBURG-AMERICAN LINER DEUTSCHLAND 


THE VULCAN COMPANY STETTIN, BUILDERS AND ENGINEERS 


THE DEUTSCHLAND. 


THE reply of Germany to the Oceanic is the Hamburg- 
American liner Deutschland, built and engined by the Vulcan 
Company, Stettin, launched on the 10th inst., in the presence 
of the German Emperor. The Oceanic is the largest ship in 
the world, but she is not intended to attain an exceptional 
speed. The Deutschland will have a loaded displacement of 
23,000 tons, and her main propelling engines will exert 
33,000 horse-power, so that as she has twin screws 16,500 
horse-power will be transmitted through each shaft. This is 
the greatest power ever developed on one propeller shaft. 
She is intended to attain a speed of 23 knots. It may be 
doubted, however, if she will reach this on the stated dis- 
placement unless the weather and the sea are exceptionally 
in her favour. She is 662ft. 9in. long, 67ft. beam, with a depth 
of 44ft. The engines, of the quadruple type, will have six 
cylinders, two high-pressure, of 36gin.; one intermediate 
pressure, of 734in.; a second intermediate-pressure, of 104in.; 
and two low-pressure, of 106gin. diameter; with a stroke of 
723in. Her auxiliary steam machinery consists of 68 separate 
engines, with 124 cylinders. Steam is supplied to this mul- 
titude by 16 boilers, with 112 furnaces. As to passenger 
accommodation, the ship will carry 467 saloon passengers in 
263 state-rooms, 300 intermediate in 99 cabins, and 290 
steerage passengers. 
believe, accurate in all details. 


AGRICULTURAL IMPLEMENTS IN JAVA. 


Aw interesting report has been drawn up by the French 


Consul at Batavia on the agricultural implements and machi- | 

From this it | 
Apart from the | 
difficulty which is experienced there as in all other semi- | 


nery employed in the Dutch East Indies. 
appears that the conditions are peculiar. 


civilised countries, of persuading the natives to forego the 


methods of prehistoric times, the white ant, that invincible | 
‘oe of so many tropical countries, combincs with an excessively | 


humid atmosphere to destroy all implements which are not 
safeguarded against their attack. No wood, except teak, is 
safe from the ravages of the former, and all articles which 
contain iron or steel succumb to the latter and grow rusty and 
unfit for use when exposed only for a short time in the open 
air. These are the main physical difficulties with which the 
agricultural engineer has to contend. The objection of the 
native to move from the path his ancestors trod is another. 
Coffee, sugar, and rice are the principal products of Java. 
Rice is the: staple food of the Dutch East Indians. When 
his country was still his own, before ever the shadow cf 


advancing civilisation had fallen upon it, the Javan hulled | 


his rice by pounding it in a wooden trough. He is unwilling 
to depart from this primitive method, and he is assisted in 


The accompanying engraving is, we 


engineer, It would be necessary to visit the place and to 
know well the conditions which must be faced. The work to 
be done is not for a drawing-office engineer at home, but for 
an energetic young man on the spot. What an opportunity 
exists for the invention of a reaping machine to work through 
the rice swamps ; a machine impervious to damp and white 
ants; a seductive machine that will attract the native heart. 
Are not the means at his hand? Has he not aluminium to 
replace wood, and is bronze, as hard as Roman swords, to 
take the place of steel and iron, no longer to be found ? Glass 
has been used to defy the white ant before now. Might it not 
be used again? And when the engineer has conquered Java 
with his ploughshare, the whole of the Far East, British 
India, Cochin China, the Netherlands, East Indies, even 
Japan—the French Consul tells us—await the attacks of 
this modern Alexander. Is not this a glorious prospect ? 


The disadvantages of this system we have but recently pointed 
out, and the result of the official firing trials are awaited with 
interest. It may be well to recall a few of the principal 
dimensions and features of these remarkable vessels. They 
were both launched on March 24th, 1898, from the Newport 
News Yard. The contract price for each vessel was originally 
£450,000, but this has probably been exceeded by alterations 
since made. Each vessel is 368ft. long on the water-line, 
with an extreme breadth of 72ft. 2$in.; the mean draught, 
with all normal supplies, is 23ft. 6in. The displacement 
under the same conditions is 11,525 tons. The maximum 
horse-power indicated is 10,000, to give a contract speed of 
16 knots. Besides the main batteries, to which reference has 
already been made, there are seven 5in. R.F. guns on 
each broadside, within a citadel of 6in. armour. For details 
of the protection reference must be made to our issue in Sep- 


f 
- & -r 
Ss Coal State Room Passage 
Ol 
i 
Coal | | 
0 | | tneermeoiate 
f Vertical Section thro’ Passage 
= behind Armor Belt looking outboard. armor Bek 
hole | LA 
© : les Section et WL. thro Framing behind Armor 
lucer ~ «#30 


CROSS SECTION OF THE KEARSARGE AND KENTUCKY 


THE UNITED STATES BATTLESHIPS 
KEARSARGE AND KENTUCKY. 
On September 29th we gave an illustration representing the 


his opposition to machinery by the physical difficulties to | new United States battleships Kearsarge and Kentucky at sea. 


which allusion has been made. 
engineer is to persuade people to do things as they never have 


done them, and the keystone of civilisation is the triumph | 
Sugar, coffee, and rice machinery is | to-day. This gives a general section through the ship, and 


over natural obstacles. 


Now, the function of the | 


Accompanying that.engraving there was a complete descrip- 
tion of the ships and their armaments, and little, therefore, 
need be said now in connection with the supplement we print 


in use in the Dutch East Indies, but it is open to improve- plans of the principal decks. Attention must be directed to 
ment, and an opportunity therefore exists for an enterprising _ the superimposed turrets whichcarry the 13in. and 8in. guns. 


tember last. Steam is supplied by three double-cnded and 
two single-ended boilers of the “service horizontal fire-tube 
type,” having heating surfaces of 16,612 and 4888 square feet 
respectively, and grate areas of 514 and 171 square feet. 
There are four 3ft. 3in. corrugated flues in each front. 


Tue eleventh annual conversazione and ball in connec- 
tion with the Institute of Marine Engineers is fixed to take place 
| at Stratford Town Hall on January 31st. 
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MEAN PRESSURE INDICATOR. 


Iv our issue of December 15th. we published a paper read 
before the Institution of Mechanical Engineers by Professor 
Wm. Ripper; describing a continuous mean pressure indicator 
for steam engines. Since the reading of the paper several 
alterations and improvements in the indicator have 
been introduced, which were in some degree suggested 
during _ the discussion 
that followed the read- 
ing of the paper. The ac- 
companying illustrations, 
which we are now enabled 
to give, show the latest 
type of this instru- 
ment, as designed and 
patented by Professor Rip- 
and manufactured by J 


per, 
Schiifler and Budenberg, of NAS \ 

features as compared with Re IER cls 

the instrument brought HS 

before the Institute of y; N 


Mechanical Engineers. 
Our illustrations give a 
sectional view of the 
arrangement for vertical 
engines. 

The pressure gauges are 
connected with the valve 
pox by copper pipes C and 
Dp, whilst fine regulating 
valves EK and F are pro- 
vided for throttling the 
gauges, and a couple of 
throttling cocks G and H 
are placed on the valve box 
for the purpose of initial 
throttling, to prevent the 
disappearance of the water 
from the gauge syphons. 
The screwed plugs at J and 
K enable the instrument to 
he blown through when re- 
quired, and the syphons to 
be filled with water. Con- 
stant communication 
tween the forward-pressure 
guge and the forward- 


| 


The principal data of the enzine are as follows : 


Diameter of cylinders 

First intermediate-pressure . ; 2gtin, 

Second intermediate-pressurs . .. Shin. 


pressure side of the piston 
is secured by means of a 
ball valve M, which is 


pushed forward at the end 
of every stroke by the 
greater pressure of the in- 
coming steam, thus open- 
ingcommunication between 
the gauge P and the high- 
pressure side of the piston, 
and closing the commu- 
nication to the other sides. Similarly, communica- | 
tion between the back-pressure gauge Q and the back- | 
pressure side of the piston is secured by the double-beat 
valve N under the action of steam. Dirt-collecting pockets | 
Sand T are provided, and these may be cleaned by removing 
the plugs Vand W. Coupling nuts A and B are supplied 
for gin. and gin. bore copper pipes for connecting to the 
indicator pipes or direct to the cylinder ends, but if it is 
desired to use Zin. bore connecting pipes a special coupling 
nut is fitted. The instrument is automatic, and requires 
no driving gear, and for all ordinary cases in practice will 
give a very close approximation to the results obtained with 
an ordinary indicator, but in engines sometimes working 
under a very large and varying degree of compression, 
such as locomotives, an error is introduced owing to the 
reversal of the valves taking place too early in the stroke. If 
this error is to be avoided it is necessary to use a special 
arrangement in which the reversal is effected mechanically at 
the end of every stroke, by rotary valves driven by chain | 
gearing from the main shaft of the engine. Some of the | 
advantages of such an indicator as this were pointed out by | 
Professor Ripper at the Institution of Mechanical Engineers. | 
For marine work it was claimed it would be found particularly | 


useful, and it can be used for engine trials with a great saving 
of time and labour. In fact, this indicator enables the load at | 
which the engine is running to be seen at a glance at any | 
time, and in compound and triple-expansion engines it shows | 
whether the load is distributed evenly over the different | 
cylinders. The power required to drive any machine or 
portion of a workshop can also early be determined by noting 
the differences in the readings of the gauges when the 
respective loads are ‘‘on or off,” or if anything has sud- 
denly gone wrong with the engine it is possible to at once 
say where the fatt# lies. 


MECHANICAL STOKERS, $.S. PENNSYLVANIA. 


THE steamer Pennsylvania is a craft of 10,155 tons displacement 
engaged in the carriage of freights on the Great Lakes, and was 
a by the Cleveland Shipbuilding Company, of Cleve 
ana, 10, 

This vessel, which is of steel throughout, has all of her hull plate- 
tapped and double riveted along the sides and treble riveted at 
the ends ; the framing is of channel bars. The upper deck alone 
extends the entire length of the ship, the interior of the hull being 
jtrengthened by longitudinals, beams, and partial athwartship 
ulkhead. Cheapness has been the prime consideration through- 
out, and the installation of the mechanical stokers is another phase 
of the spirit of economy. 

Before describing the stokers, some of the principal features of 
the vessel would not be out of place: 


Length between perperdiculars.. .. .. .. .. 430ft. 
Displacement in tons of 32 cubic feet at 18ft. draught 10,155 
Double-bottom water-tight compartment .. .. .. .. 12 


. The main propelling engines are of the vertical direct-acting 
inverted jet-condensing ‘quadruple-expansion type, designed for a 
Sage sap horse-power of about 1600. One piston valve, actuated 
'y a Joy valve gear, is fitted in the side of each of the high, first, 
and Second intermediate-pressure cylinders. The low-pressure 
bs ls a double-ported slide, placed on the after-side of the 
i, coder, and wound by excentrics and a double-bar Stephenson 
th + Alleylinders are unjacketed. Cheapness in construction is 

© chief characteristic in the design of the main engine. The 


RIPPER’'S MEAN PRESSURE INDICATOR 


Diameter of piston valves— 


First intermediate pressure (one) léin, 
Second intermediate-pressure (one) .. 22in, 


Slide valve, low-pressure, double-ported, ports 60in. 
long by 2}in. steam and 4fin. exhaust. 
Diameter of pinton-rods.. .. .. .. .. .. 
Length of connecting-rods (between centre 
Least diameter of connecting-rod.. .. .. .. 
Distance between cylinder centres- 


High-pressure to first intermediate-pressure .. ..  ..  3ft. Sin. 

First intermediate-pressure to second intermediate- 

Second intermediate-pressure to low-pressure 


Order of cylinders from forward: (1) High-pressure, (2) first 


consist of cast steel or cast iron, lined with white metal. Brass for | high-pressure and first intermediate-pressure are at 180 deg., as 
| bearings, in fact for any purpose, is avoided wherein practicable. | are the second intermediate-pressure and low-pressure, the former 


being at right angles with the latter. There is a counterbalance 
| on after-crank web to balance extra weight of low-pressure piston. 
| The crank-shaft is llin. in diameter. Crank pins, 11]4in. in dia- 
| meter by llin. long. Length of crank-shaft bearings from forward 
| —16in., 16in., 16in., 22}in., and 16in. Thrust bearing, five horse- 
| shoes ; collars on shaft, 19in. and 12in. diameter, 3in. thick, 
| spaced 5hin. apart; after end of thrust has line-shaft bearings 
| llin. long. The stern bearing has one lignum vite bearing at 
after end, length 3ft. 6in. ‘otal length of shafting in vessel, 
48ft. 7hin. There is one vertical jet condenser. 

Steam is supplied by two boilers of the Babcock and Wilcox 
water-tube marine type, built fora pressure of 250 lb. Each boiler 
is 9ft. 3in. long, 12ft. 6in. wide, and 16ft. 8in. high, containing 
3000 square feet of heating surface, and suitable for 65 square feet 
of grate surface. 


Lh. 
Weight of water contained .. $3,492 
Total weight of boilerand water .. .. .. 179,352 


All steam-generating tubes are 2in. in diameter, No. 10 B.W.G. 
in thickness, and 7ft. 3in. long, the connecting tubes being 4in. in 
diameter, and No. 6 B.W.G. in thickness. The sides of the boilers 
| are formed by 2in. tubes inclined the same as the generating tubes, 

but placed one above the other and expanded into straight mani- 
| folds or corner boxes. 

The installation of the mechanical stokers was the direct cause 
| of Engineer-in-Chief Melville detailing two officers, Lieutenants 
B. C. Bryan and W. W. White, U.S.A., to examine and report 
upon the efficiency of the engines and the stokers. The boiler 
builders, the stoker builders, and the engine builders were also 
represented-—the total trial force composing about twenty persons ; 
and the elaborateness of tests would easily represent an outlay of 
quite 10,000 dols. under other circumstances where contributive 
would not be gratis as in this case. 

The mechanical underfed stokers, of which three are fitted to 
each boiler, were made and installed by the American Stoker 
Company. Each stoker consists essentially of a central magazine, 
a coal hopper, a screw conveyor or worm, a wind box, cast iron 
tuyeres or air blocks, and an independent steam motor for driving 
the conveyor shaft. The rate of feeding coal is controlled by the 
speed of the motor, which has a reciprocating piston working a 
crosshead to which is attached suitable link connections operating 
a rocker arm having a pawl mechanism actuating a ratchet wheel 
secured to the conveyor shaft. The stoker is thus entirely self- 
contained and complete in itself, and consequently there is no 
danger of the driving and feeding mechanisms—the only working 
parts--ever getting out of alignment. The rate of feeding coal is 
controlled by the speed of the motor, this being effected by thesimple 
| means of throttling the steam in the supply pipe to the motor. 
| The shields covering the motor effectually protect the mechanisms 
from dirt and dust. 

No special furnace setting is required. It is only necessary to 
, change the location of the rear bearing bar to suit the length of the 
| stoker, and to introduce the ceaveyor pipe through the front. 
| The stoker rests on the front and rear bearing bars; the space 
between the sides of the stoker and the side walls is titted with 
iron plates termed ‘‘dead grates.” Steam is supplied to the motor 
by a Sin. steam pipe. The exhaust steam from the motor is dis- 
| charged into the ashpit. 
| The coal is fed into the hopper carried by the conveyor into the 
magazine, which it fills and gradually overtiows the tuyere blocks, 
Through these latter air is supplied by.a blower installed for the 
| purpose, there being openings towards the central magazine, as 
| well as on the opposite side. The coal is fed slowly and con- 
| tinuously, and approaching the fire in its upward course, it 
| is gradually roasted and coked, and the gases released from it are 
| taken up by the fresh air entering through the tuyeres, which 
| explodes these gases, ani delivers the coal as coke on the grates 
| above. The air for the combustion of this coke is supplied by the 
| openings in the outside of the tuyere blocks. No air enters from 
| the ashpit. The continuous feeding gives a breathing motion to 
the coke bed, thus keeping it open and free from the circulation of 
air. 
| Every pound of coal fed into the hoppers passes through this 
gas-making process, and there is no loss of coal through grates by 
| reason of the use of ‘‘dead grates” in the furnace, instead of the 
usual open grate-bars. The non-combustible matter, in the shape 
of vitrified clinker, is taken to the sides and easily removed through 
the two doors tianking the stoker. 
There is practically no soot. 
Any kind of coal, fine or lump, 
can be used, the conveyor easily 
crushing it by pressing it against 
a set of teeth placed at the mouth 
of the conveyor. One open grate 
against each wall admits air and 
steam from below, the steam 
being the exhaust from the 
motor, and this prevents the 
clinker sticking to the walls. 


To clean fires a slice bar is run 
along over the grate, the clinker 
raised and drawn out witha hook. 
The central part of the fire is 
never disturbed. The constant 
feeding does all the stoking neces- 
sary. The fire-doors are never 
opened except when cleaning, 
thus avoiding the inrush of cold 
air, so damaging to the boiler 
tubes and sheets. The side doors 
also afford means of supplying 
coal to the furnaces, in case of 
accident to the stoker motors. 
The weight of each stoker com- 
plete, as fitted on the Pennsyl- 
yvania, is about 3500 Ib. Air is 
supplied to the wind boxes by 
one Sturtevant blower, having a 
central duct with branches to each 
stoker. The fan is 60in. in dia- 
meter, 2lin. in width at the peri- 
phery, and driven by a_two- 
cylinder simple double - acting 
engine, with cranks at 180 deg.; 
the cylinder diameters and stroke 
are respectively 5in. and 4in. 
One piston valve controls the ad- 
mission and emission of steam 
for both. cylinders. The parti- 
cular coal handled on these trials 
was from the Essen mine, in 
Western Pennsylvania. It con- 


framing and bed-plate are of cast iron. and all principal bearings 


AMERICAN STOKER CO.'S MECHANICAL STOKER. 


tained a large percentage of re- 
fuse, and therefore afforded an 
excellent opportunity of illustra- 
ting any superiority in stoking 
which a mechanical device would 
give over hand firing. A test of 
a sample of the coal used gave, by 
a Mahler bomb calorimeter, 11,790 
B.T.U. per pound of dry coal. 


The results of Lieutenants 


intermediate-pressure, (3) second intermediate-pressure, (4) low- | Bryan and White have been summarised by themselves as 
pressure. Sequence of cranks: High-pressure, second inter- 
mediate-pressure, first intermediate-pressure, low-pressure. The 


follows :-— f 
Advantage was also taken, as previously noted, of this occasion 
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to ascertain the relative cost of operating all steam machinery 
installed as an integral or necessary part of the stoker equipment, 
and to measure the steam consumption of the main engine under 


various conditions, as well as to determine the economy of several | 


of the independent auxiliaries. In all eight tests of the main 
engine were made, of which the first five were each of six hours’ 
duration. No, 1, No. 2, and No, 5 are similar, and representative 
of the usual power developed under ordinary steaming conditions 
of the vessel. Test No. 3 was made with almost maximum high- 
pressure cut-off ; test No. 4, cutting off very nearly as short as 
the high-pressure valve gear would permit. Tests No. 6—«a, b, e— 
of three, two, and one hour duration, respectively, were undertaken 
with the sole aim of ascertaining the economy of the main engine 
when working under reduced boiler pressures, No account was 
kept of the coal used. 

The economy of the engine, as shown by these tests, is not 
strictly comparable one with another on account of the irregular 


operation of the air pump, causing, as will be seen from an inspec- | 


tion of the tables, considerable variation in the vacuum obtained 
on the different tests. A more satisfactory comparison would have 


| lower thermometers were recorded. After completing the tests, 
| a calibration of the instrument in = with fires nearly dead and 
| steam issuing only through the calorimeter, gave the following :— 


| 
Upper ther- Lower ther-Gauge on Upper ther- Lower ther-Gange on 


mometer. mometer. engine. | mometer. | mometer. | engine. 

S311 240 | | gil | 248 
38 gan | 240 || 240 
3% 241 393 | 311 238 
311 ; 242 392 | | 

394) 311k 48 391 10h 

395 390 B10 230 
395} 246 389 3093 

312 247 387 300} 


| The moisture in the steam, as figured, after making due allow- 
’ ance for condensation in the instrument, is so infinitesimal as to be 
entirely negligible in the final results, The assumption has been 


i 
“4 


Section looking aft 


MECHANICAL STOKERS 


heen possible had the vacuum carried been about the same at all 


times. Previous to beginning the above tests the dead plates of 


the furnace tires were thoroughly cleaned of clinker. e same 
operation was repeated about an hour before each test ended, 
particular attention being given to have the fires, as nearly as 
could be judged by the eye, at the same condition at both the 
beginning and the end. Each test was begun and finished with 
the stoker hoppers entirely filled. Coal fired during the interval 
covered by the test was accurately weighed on a platform scales. 
Data of the tests were collected by six observers stationed as 
follows :—Two at main engine indicators, one weighing total feed- 
water pumped to boilers, one weighing condensed exhaust steam 
from auxiliaries in operation, one collecting engine-room data, one 
weighing coal and noting fire-room data. } 
During the tests all water fed to the boilers was delivered by 


ON PENNSYLVANIA 


made, therefore, that dry steam was furnished during all the 
| tests. 
| The method adopted to determine the amount of steam used by 
| the auxiliary machinery was to condense the exhaust steam there- 
from and weigh the resultant water. This condensation was 
accomplished by means of a cylindrical exhaust feed-water heater, 
| of the surface condenser type, containing thirty-eight 2in. tubes 
| 9ft. long, The feed-water on its path to the boilers passed 
| through these tubes and condensed the exhaust steam from the 
| auxiliaries, which was directed into the shell, and at the same time 
| elevated its own temperature proportionally. In order to reduce 
the temperature during the tests the drain from the shell of the 
feed heater was led to a coil contained within a barrel, into which 
latter a stream of water from the outside ran and overflowed into 
the bilge. A second barrel, mounted upon platform scales, finally 


the air pump through a Sin. pipe connection to the overboard dis- 
charge of the jet condenser into the upper of two tanks in the 
engine-room, which latter were specially installed for the tests. 
The upper tank was mounted upon platform scales, and water 
tlowing into it could be regulated or shut off, as desired, by means 
of a valve. Each tank of water, after weighing, was dropped by 
gravity to the lower tank, from which a suction pipe of about 8ft. 
in length led to the feed pump. Graduated wooden scales were 
secured between the glands of the boiler water gauge glasses, and 
the height of water read at the beginning and end and at hourly 

riods as the tests progressed. From an inspection of the tables 
it will be observed that a correction—amounting to 192 lb. per 
inch of height—has been applied for differences of level, in order 
to fix the true weight of water evaporated. All tests began with 
the lower or feeding tank full and ended in the same way. 

A Barrus throttling calorimeter attached to the main steam pipe 
near the high-pressure cylinder was used to determine the quality 
of steam supplied by the boilers, and readings of the upper and 


| 


MECHANICAL STOKERS, §.S. PENNSYLVANIA 


received, by gravity, the condensed exhaust steam from the 
auxiliaries, As soon as the weighing barrel was filled the inflow 
was momentarily stopped, the weight taken, and then the con- 
densed water rapidly discharged into the bilge. The arrangement 
of piping was such that the feed could be by-passed around the 
heater if desired. A communication was also provided for atmo- 
— exhaust by a suitable connection and valve fitted between 
the heater shell and escape pipe. 

In touching upon the rad 0 it may not be irrelevant to note 
the course of the feed-water after leaving the heater. Instead of 
being delivered directly therefrom to the boilers it was led to two 
horizontal cylindrical purifiers, one for each boiler, situated above 
and near the back of the latter. These purifiers contained settling 
pans for the removal of the impurities and scale deposits, and here 
the feed-water was further heated by the ingress of live steam 
before finally entering the boilers. 

On May 28th, three special tests were run, with the view of fix- 


ing the steam consumption of the fire-room blower and air pump, 


and incidentally the total steam necessary to operate the sev, 
auxiliary pumps and steering engine, which were in use duri me 
the tests. The power developed by the main engine and the ay : 
age weight of coal burned were about as shown in test No, 1.4” 
attempt was made to run the different pumps at a constant 
during the entire period covered by the tests, data being recorded 
at intervals of ten minates, The air pump piping was so array 
that theexhaust could be thrown either through the feed heaterce ¢ 
the main condenser, Temporary piping and valves were installed to 
the fire-room blower, by which means it was possible to pate 
the exhaust, as desired, to the feed heater or atmosphere direct 
During the tests here recorded the air pump was not indicated, 
but, on May 30th, when working under Boom exactly similar coy” 
ditions, the average of two sets of cards gave the following ; , 


1,H.P. of high-pressure cylinder.. 


Pounds of steam per indicated horse-power per hour = 79 
+ 8°668 = 83°18. From a careful examination of the total and 
hourly condensed exhaust steam collected and weighed, the Speed 
and auxiliary machinery in use, a close approximation to the ayer. 
age steam consumption per hour of each auxiliary is found to be 
as follows :— 


Auxiliary, Steam consumption per hour (pounds), 
Feed pump .... .. 487 .. 468 .. 5% .. 3% 
.. Be .. .. 20 
Auxiliary pump .... 330 .. — .. - 
Starboard dynamo : — .. $80 .. 480 
Portdymamo... .. .. @l.. 
Steeringengine .. .. 12 .. 135 .. 135 .. 15 
Fire-room blower... .. 622) 

.. S877 .. 2000 .. 8820 .. 2028 


To determine the amount of steam used in operating the st ikers, 
the exhaust from one was led into a barrel containing a previously 
weighed quantity of water and there condensed. — 'I'wo tests, 
similarly made, gave 22°5 and 23°7 Ib. respectively, or an average 
of 23°11b., as the hourly consumption. For all stokers the steam 
used per hour would therefore amount to 138°61b. The cost of 
s— all stokers and blower is found to be 4°29 per cent. of 
the total steam generated. By reason of the blower exhaust pass- 
ing through the feed heater, however, the actual net cost of the 
stoker installation is equivalent only to 1°68 per cent. of the steam 
made, During the entire trip the stokers worked satisfactorily, 
The coal, as before stated, was a cheap grade of slack. Fires on 
the dead grates were sliced at about twenty-minute intervals, at 
which periods also any loose clinker was removed ; each fire re- 
ceived a thorough clinkering and cleaning every six hours. The 
steam required at all times was generated without difficulty, and 
no doubt with greater ease and economy than if hand firing had 
been einployed. Only an extremely light smoke was observable 
during the ordinary working of the stokers. Practically it may 
be said the coal was burned smokelessly, except when the clean- 
ing doors were opened either for slicing or chnkering. At such 
intervals considerable smoke issued from the stack. A successful 
trial was made on June 2nd with the stokers stopped— blower run- 
ning—demonstrating the feasibility of feeding the furnaces by 
hand, coal being supplied through the cleaning doors, 


Suuamary of Tests of Machinery of Minnesota Steamship 
pany's Steamer Pennsyleania, May 28th—June st, 1899. 


Main engines. 


3 | ss 

25 SE Se 2s 

Date. CSlags| 2 = 

2 92 | 22/85/5835) = 

338/22 2° 4) 5 

1 |May 28 6 | 242 | 289-4 | 24-35.0-644 | 

2 [May 30... 6 | 244-2, 238-1 | 28-56, -698 

3 |May 30,31.. 6 8. 2 

4 |May 31 6 8 

5 (June l 6 0 3 

3 95-71 | 67-10] 855-87 

6 \Junel 2 15-59 | 51-02) 34-4 

be |June 1 11-87 44-993) 


From the results of these tests it is apparent that the steam 
consumption of the quadruple-expansion engine of the Pennsyl- 
vania shows no economical gain over ordinary engines of the triple- 
expansion type as now designed for pressures approaching 250 lb, 
Several assignable reasons may be advanced as accounting for this, 
It is probable, however, that the most cogent factor lies in the 
ratio between the first and final cylinders, which should have been 
larger for economical working at the horse powers developed at the 
usual speed of the vessel. 

The prevalent custom on vessels engaged in traffic on the Great 
Lakes has been, until recently, to attach all necessary auxiliary 
machinery operated in connection with the main engine—air, feed, 
bilge, and water-service pumps—directly to it. Although not so 
convenient or satisfactory in many respects as compared with 
independent auxiliaries, this plan has unquestioned advantages in 
steam economy. 

With the general introduction of water-tube boilers, however 
and the consequent practical ity for independent steam 
pumps, which in turn led to the installation of feed-water heater, 
the loss in economy within limits due to independent auxiliaries 
has been largely overcome, : 

As before stated, all auxiliaries on the Pennsylvania are inde- 
pendent. Those run regularly when the main engine is in operation, 
viz., air, feed, bilge, and,water-service pumps, are of the compound 
type, and show fair economy in steam consumption per unit of 

wer. The economy of other auxiliaries, except fire-room 
se dynamo, and steering engines is unimportant, since they 
are only periodically in operation, and generally for small intervals 
of time. 

Of the auxiliaries above mentioned, the dynamo engines, each of 
which consists of a single cylinder with piston valves, are 
apparently the most expensive in steam per indicated horse-power 
developed. It is to be noted, too, that the tests show considerable 
difference in the economy of the = and starboard engines when 
carrying about the same load. is, no doubt, is attributable to 
steam blowing directly into the exhaust from faulty fit of the port 
engine piston valve. 

uring the experiments the effect of increasing the temperature 
of the feed-water to about 225 deg. or above in the heater was 
noticed to be detrimental to the action of the auxiliaries. At such 
times, on account of the excessive back pressure in the heater shell, 
much readjustment of the auxiliaries’ throttles was require’, 
causing kicking” of the various pumps, and necessitating 
stant care. The upper limit of feed-water heating for thoroug 
efficiency on the Pennsylvania seems to be about 200 deg., eeeay 
ing to an average rise in temperature of the water taken from = : 
hot well of, approximately, 95 deg. From the tests it 1s seen : ; 
this result is accomplished with the auxiliaries consuming vov 
10°5 per cent. of the total steam generated by the boilers. Se 
cost, therefore, of operating independent auxiliaries in connect 
with an exhaust pubontan heater, as compared to attaching e 
to the main engine, when the above percentage is not exceede oe 
only trifling, and more than offset by the many obvious advantag! 
of indey 
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MECHANICAL 


STOKER TESTS 


of Tests of Machinery of Minnesota Steamship Company's Steamer Pennsyleania, May 28th —June lsf, 1899—-Continued 


Feed-water. 


3 t+ af Total pounds, Pounds per hour, 
2.5 Main engines. Auxiliaries. 
Date. 3 
Used by User 
ot eed by 
ALP. 
<s 
12 13 16 17 Is 
1S00. 
Sa 222 122,439 103,500 18,030 17,252 14-30 3,155 2-61 
| | 
o | May 30th | 218-2 | 116,136 | 100,167 15,969 | 16,694 | 14-27 | 2,661-5 2-98 
3 | May 30th, 31st 219 146,089 125,711 20,378 20,952 14-40 3,396-3 2-33 
| 
May Sit 226-5 89,566 76,351 13,215 | 12,725 | 14-75 | 9.55 
lat 181-5 08,026 - 
tw do. 200-1 45,137 7, 12,050 14-12 2,373 2-06 
dk 217 18,300 13,650 4,700 17-26 2380 6-02 23.28 17-43 25-88 
21S 7,615 2,203 2,312 1,305 20-02 2312 8-73 18-79 30-36 
Refuse. Water evaporated (per pound). 
3 Dry coal. | Combustible. 
= 
4 
Total | Per LLH.P. Per cent. | 
! | mois- Total. dry coal. con- | andat| con- | andat | 
E ture. Total. Main Alma. ditions. 212 deg.| ditions. | 212 deg. | 
engines | 
\ 2 2» 23 2 27 2s 2 30 31 | 32 33 
May28th.. 14,400 3-3 13,925 2321 1-43 2183 15-68 8-79 O24 | 10-438 10-96 | 
2 May SOth.. .. 14,200 3-3 13,731 2289 1-69 1-6 2575 18-75 8-46 8-97 | 10-41 | 11-08 ae 
| | 
May 30th, 31st 18,000 3-3 17,406 2001 1-72 8800 21-88 8-39 10-74 11-32 
May Sist.. 11,800 | | 19021-88220 | 7-85 | | 10-01 | 10-47 | 
5 | June Ist .. 14,750 | 3-3 14,268 2.08 8-95°| 9.08 | 
1 Includes steam used by stuker engines. 2 Preliminary 8; weight of coal used unreliable. 


3 Auxiliary water exhausted to atmosphere by blower equal 432-8 ib. 


5 Total feed-water weighed only during five hours of test. 


4 Leak around gland of feed pump during test equal 396 1b. 


TRAIN RESISTANCE DUE TO RAIL SANDING, 
THe use of sand under the driving wheels of locomotives to 
increase adhesion, and thus prevent slipping, also adds somewhat 
to the resistance of the trains, but as far as we are aware no 
attempt hasever been made in this country to ascertain exactly 
the amount of extra effort required of an engine to overcome it. 
On the Chicago, Burlington, and Quincy Railroad some experi- 
ments have been carried out recently under the superintendence of 
Mr. J, A. Carney and Mr. M. H. Wickhorst, of this line. The 
tests were the outcome of discussion on the merits of an apparatus 
for washing the rails. This device consists of a pipe screwed into 


CLEVELAND INSTITUTION OF ENGINEERS. 


|THE PNEUMATIC PYROMETER AND AUTOGRAPHIC 
RECORDING GAUGE. 

At the meeting of the Cleveland Institution of Engineers held 
| at Middlesbrough on Monday evening, Mr. J. E. Stead in the 
| chair, Mr. Edward A. Uehling, late of Pittsburgh, now of Middles- 
brough, read a paper on ‘‘The Pneumatic Pyrometer and Auto- 
graphic Recording Gauge.” He said the term pyrometer was 
applied to an instrument capable of measuring temperatures above 
‘the range of the mercury thermometer. A great variety of 
instruments had been devised to measure temperatures above the 
boiling point of mercury, and for temperatures below red heat 
many of them gave fairly satisfactory results. For temperatures 
approaching red heat and above, all instruments depending on the 
| expansion of metallic members and the necessary multiplying 
mechanism for indicating the degree of heat to be measured 
became unreliable, and very soon failed altogether. 

Mr. Uehling pointed out that the question of pyrometers had 
been ably dealt with by Mr. W. N. Shaw in the Encyclopedia 
Britannica, by Professor Roberts-Austen, and by Professor Carl 
Barn, of the United States Geological Survey. There were three 
distinct principles upon which heat measurements for tempera- 
tures above 1000 deg. Fah. had been based, and reliable and 
accurate results obtained :—(1) The calorimetric ; (2) the electric ; 
(3) the pneumatic. The first in the hands of a careful manipu- 
| lator was capable of giving very good results, and in the form 
| known as the Siemens pyrometer had found very wide application. 

The greatest objection to the calorimetric pyrometer was that 
each reading must be preceded by a manipulation which took 
time and must be performed carefully. Its advantages were its 
| portability and comparative cheapness. 

The electric pyrometer, which was brought into prominence by 
| the experiments of Professor H. Le Chatelier in its more practical 
| form, was first adopted by Professor Roberts-Austen, at the Royal 
Mint, in 1889, and provided with a photographic recording attach- 
ment. It was a most accurate and delicate instrument when in 
the hands of a scientist, but for practical use it had many objec- 
tions ; it was very liable to get out of order, it was too sensitive to 
outside disturbing influences, the temperature could not be readily 
observed by the man attending to the stoves of blast furnaces, the 
record could not be seen until it had been developed and fixed, 
which required special attendance as well as proper appliances. 
Nevertheless the electric pyrometer was one of the greatest aids 
to the arts and sciences ne on the accurate knowledge of heat 
conditions and effects. 

The pneumatic principle was one of the oldest employed for 
measuring high temperatures. Under constant volume air pres- 
sure varied directly with the temperature, and under constant 
pressure the volume varied in the same way. The pneumatic 
pyrometer which he had undertaken to describe, though utilising 
the thermometric property of air, was based on an entirely 
different principle, viz., the law of flow of air through two succes- 
sive minute apertures. This principle was conceived by Mr. 
Uehling himself in 1889, and was worked out in its present practical 
| form by Mr. Alfred Steinbart between 1892 and 1895, and in the 
| latter year they began to be regularly manufactured by Uehling, 
| Steinbart, and Co., Limited, of Carlstadt, New Jersey. 

It had been tested and calibrated by Professors James E. 
| Denton and D. S$. Jacobus in the Department of Tests of the 
| Stevens Institute of Technology, up to 2500 deg., and had since 


when the washer alone is applied. It should be stated that the | been subjected to temperatures above 3000 deg. without damage 
drawbar pulls are reported as they were taken in the tests, with- | to the instrument or a change of the zero point, or rather boiling 


out correcting for the differences in internal train friction, resist- 
ance due to differences in speed, and for differences in train 
inertia resistance due to differences in the speed retardation, 


| _— of water, which was the temperature at which calibration 
vegan. The pneumatic pyrometer not only accurately and con- 
tinuously indicated high temperatures, but made an autographic 


because the amounts of correction would not be very different in | record of the heat conditions as they existed at the place of 


the different cases. If these corrections were applied the draw- 
bar pulls would be increased slightly, and a little more when sand 
alone was applied in the case of the full-train tests, since the speed 
retardation was greater in these cases, The amount of water con- 
sumed with the throttle valve to the washer pipes fully open was 
36 lb. of water per minute as a maximum. Mr. Carney estimates 


application, thus providing a convenient and reliable means of 
| knowing under what conditions as to temperature the greatest 
| measure of success could be attained, and whether or not these 
conditions had been deviated from by employés responsible for 
their proper maintenance. The autographic attachment gave an 
unbiassed record of the heat conditions prevailing at any moment. 


the boiler below the water level, with a branch extending down to | that the average amount of water used per minute is about 20 Ib., | ‘The pneumatic pyrometer was based on the laws governing the 


each rail, and provided with valves so that sand may be washed 
off. The resistance was ascertained by means of a dynamometer 
car, and the trials were made on a stretch of line having a 
gradient of 1°3 per cent. with curves, and measured out in fourteen 
sections, each 500ft. long. We are indebted for the particulars of 
these interesting experiments to the American Engineer and Rail- 
road Journal, The full train consisted of twelve loaded cars, with 


which would be equivalent to a little over 11b. of coal per minute. 

If the rail washer is applied for six minutes in getting up the hill, 

it would mean the consumption of about 71b. of coal and 140 1b. 
of water. 

The tests show a material reduction in train resistance due to 

| washing the sand off the rails under the conditions of gradient 


| combined with difficult curvature, such as exist on this hill. In a 


a dynamometer and caboose ; other tests were made with three- | 
fourths of a full train, consisting of nine loaded cars, the dynamo- | 


meter and caboose. The summary of the results is given in the 


following table :— 
Summary—Full Train. + =- 
717 aione 
No. of Av. D.B. Rating. Rating. 
Condition of rail. goction. Pull. Percent. Per cent. = 
Sand and washer 12,868. 9-7. . 102-9 £ 
Washer alone... .. 11,880 .. 88 
Summary —Threefourths Train, 
Conditi of No. of Av. D.B. Rating. Rating. 
Section. Pull. Percent. cent. 
Sandalone .. .. 10,585 .. .. 100 
It will be noticed from the above summary as to the full train | : 
Light Train Record. 
Sand 
att E S ere train of twenty loaded cars this is equivalent to the hauling of one 
extra car. The results also indicate that where the rail is good 
Sa ee a y no sand and no sand is needed, that it is an advantage to apply the washer 
Seo ‘s alone. When a train passes a curve, one wheel of each pair must 
PREY slip ; that is, half the wheels in the train must slip upon the rails, 
~ This probably accounts for the good effect of having the sand 


Full Train Record. --— 


washed off the rail, and of wetting the rail. 

In this series of tests, information was obtained which will mean 
one more car per train over the St. Louis Division for future 
years, 


Society OF MopbEL ENGINEERS.—At the ordinary monthly 


| meeting of the Society of Model Engineers, held at the Memorial 


Hall, Farringdon-street, E.C., on Tuesday, January 9th, a number 
of interesting locomotive models was shown. A feature of the 
proceedings on this occasion was the inauguration of the Society’s 


| model railway track, on which several models were running under 


tests, taking the dry rail as normal, and rating it at 100 per cent., | 
that when sand was left on the rails, the resistance was increase: 
by 7°5 per cent. ; when sand was applied and then washed off, the 
increase of resistance was 2°9 per cent. ; and when the sand was 
not applied, but the rail was wet by the washer, the resistance was 


decreased to 94°7 per cent. In the tests with the three-quarters | 


load, the difference is decidedly less. In this case, calling the 
resistance where sand was ‘+. 100 per cent., the resistance 
where no sand was applied, but the rail wet with the washer, 


steam during the evening. The track is adjustable to take loco- 


| motives of various gauges, and it is intended at future meetings 


to make comparative tests of the various models as to their power 
of haulage, steam-raising abilities, Xe. A very interesting histori- 
cal model of one of the old London and North-Western Railway 
Planet class of engines was also exhibited by one of the members. 
The particulars of a competition were announced, in which the 
Society offers gold and silver medals for the best engineering and 
electrical models made by the members. The next meeting will 


decreased to 97 per cent., a difference of only 3 per cent. in | be held on Wednesday, February 7th, when, in addition to the 


this case, 
The diagram of the full train shows that the resistance is mate- 


usual show of models, there will be a lecture by Mr. S. J. 
Harding on “ High-Tension Electricity,” illustrated by numerous 


rially greater when sand is applied and then washed off than | experiments, 


| flow of air through small apertures. It was shown that if 
| two such apertures—(«) the inlet, and (/) the outlet—were 
provided at the two ends of a chamber, and a uniform suction 
was created outside the aperture (/) in an outer chamber by an 
aspirator, the action would be that the air would be drawn 
through the aperture (4) into the outer chamber, creating 
suction in the other chamber, which in turn would cause the 
air from the atmosphere to flow in through the inlet open- 
ing. The velocity with which the air entered that inlet 
depended on the suction in the chamber, and the velocity at 
which it flowed through the outlet opening depended upon the 
excess of suction in the outer chamber over that existing in the 
other chamber, that was the effective suction inthe outer chamber. 
As the suction in the first chamber increased the effective suction 
decreased, and hence the velocity at which the air flowed in 
through the inlet @ increased, and the velocity at which air 
flowed through the outlet J decreased, until the same quantity 
of air enters at the inlet as passed out at the outlet. As soon as 
this occurred no further change of suction could take place in the 
first chamber. Air was, the author said, very materially expanded 
by heat. Therefore, the higher the temperature of the air the 
greater the volume, and the smaller would be the quantity of air 
drawn through a given aperture by the same suction. Now if 
the air as it passed through the inlet A was heated, but again 
cooled to a lower fixed temperature before it passed through the 
outlet, less air would enter through the inlet than was drawn out 
through the outlet aperture. Hence the suction in the first 
chamber would increase, and the effective suction in the outside 
chamber would decrease, and, in consequence, the velocity of the 
air through the inlet would increase and the velocity of the air 
through the outlet would decrease, until the same quantity of air 
again flowed through both apertures. Thus every change of tem- 


| 


perature in the air entering through the inlet aperture would 
cause a corresponding change of suction in the first chamber. If 
two manometer tubes communicated one with each of the chambers 
the column in the tube communicating with the second chamber, 
would indicate the constant suction in that chamber, and the 
column in the tube attached to the first chamber would indicate 
the suction in it, which suction was the true measure of the tem 


perature of the air entering through the inlet aperture. 
The inlet aperture was situated at the end of a small platinum 
tube, placed within a larger tube of the same material. The 


| apparatus might. be either stationary or portable, the latter being 


specially suitable for annealing or tempering furnaces. The ad- 
vantages of the apparatus, it was claimed, were that it measured 
temperatures up to 3000 deg.; that it showed the temperature 
continuously and made an autographic record of the same ; that it 
would indicate the temperature at a distance, and, if desired, in 
several places at the same time ; that it required no manipulation or 
interpolation to read temperatures. 

Mr. Uehling described the apparatus at considerable length by 
aid of lantern slides, and also of one of the pyrometers, and he 
also showed that the quantity of CO, in the escaping gases could 
be recorded by the apparatus. 

Mr. Stead, opening the discussion, said about a year ago he came 
across a pamphlet describing Mr. Uehling’s apparatus, and it struck 
him that the principle would give very accurate results. He wrote 
to Mr. Uehling for some further information, and this gentleman 
sent him one of the apparatuses. Unfortunately, as he had not 
steam pressure for the aspirator, he had been unable to test the 
— thoroughly. He had no idea of the perfection that had 

n attained and of the ingenuity exercised on the apparatus till 
that night. The principle was right, but the details had taken s 
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lot of working out, so much, in fact, that he wondered how the 
inventors had had the courage to stick to the work. 

Mr. Uehling said that if he and Mr. Steinbart at the first had 
had any idea how long the working out of the details would take, 
and what the expense would be, he thought3they would not have 
proceeded with the work, but having got a long way towards 
success they did not like to stop short. 

Mr. Charles Lowthian Bell, Clarence Ironworks, Middlesbrough, 
said he was an electrical pyrometer man. He had seen the 
apparatus at work in America at a number of establishments. 

e, the speaker, thought it was far too complicated an apparatus 
for blast furnace work. ‘The electrical pyrometer was, in his 
opinion, very much simpler, more easily worked, and there was 
much less machinery about it. There was only one thing in which 
Mr. Uehling had beaten the electrical pyrometer, and that was in 
the recording apparatus. That was a great advantage. But the 
complicated arrangement of pipes was an objection, in his opinion, 
as was the water used in connection with it. Some blast furnace- 
men had a rooted objection to any water about the horseshoe 
main. He had no doubt as to the accuracy of the apparatus, but 
he would like to see it tested in competition with the electrical 
pyrometer, and he would, therefore, offer Mr. Uehling the oppor- 
tunity of testing the two at the Clarence furnaces. He hoped 
that Mr. Uehling would accept the offer and pnblish the results. 
He might mention that in connection with their steel works he 
had placed the wire of an electric pyrometer in the neck of a steel 
furnace. The wire was enclosed in a porcelain tube ; the latter 
was burnt away where it had been in the intense heat, but the 
wire was uninjured, though a temperature of over 3000 deg. Fah. 
had been recorded. This, he believed, was about the highest heat 
ever recorded in metallurgical operations. As to the ability of 
the pyrometer to give a continuous record of the composition of 
the gases of the blast furnace, he would be glad to afford Mr. 
Uehling every facility at the Clarence Works to demonstrate this. 
He would like to get a continuous analysis of these gases, but he 
had not much hope of such an apparatus being evolved. He had 
had regular analyses made for a week of the gases coming from 
the blast furnace, and he would before long have to test them and 
the gases from their coke ovens, and an automatic apparatus for 
recording them would be most useful. 

Mr. Charles Hornung, manager of the North-Eastern Steel Com- 
pany’s Acklam Blast Furnaces, Middlesbrough, said he had seen 
the pneumatic recorder at work, and the owners were very 
enthusiastic about it. It had a great advantage over the 
electric recorder, which was done by photography. In that the 
attendant could see at any time what was going on in the furnace, 
and take measures accordingly ; but where the record had to be 
made by photography, you could not see what was being done 
until the end of the twenty-four hours, and it was then probably 
too late to remedy any defects. 

After a few remarks from Mr. E. H. Saniter, on the value of the 
recording pyrometer for Siemens fnrnaces, as it accurately recorded 
the time when the men changed the gases, 

Mr. Stead said the practicability of the Uehling instrument was 
attested by the number of furnace owners who had adopted it 
recently in the United States, and were highly satisfied with its 
efficiency. It was a novel idea that had been mooted to the effect 
that boiler minders and firemen should be paid not on the time- 
sheet. figures alone, but on one showing also the percentage of 
CO, escaping in the chimney gases. With respect to Mr. Bell’s 
statement that the 3000 deg. Fah. was about the highest tempera- 
ture ever recorded in metallurgical operations, he thought Professor 
Le Chatelier himself had recorded 1700 deg. Cent., which was over 
what Mr. Bell had mentioned. 

Mr. Uehling, in replying on the discussion, said that with regard 
to the objection raised to the water, there was nothing worse than 
it coming in at the tuyeres, but he had never had a complaint 
in this respect. There was no likelihood of the water in the 
pyrometer leaking out of the tubes, they were well made and 
thoroughly tested before being used, and the wear and tear to 
which the part of the apparatus, where it was, was so small that there 
was no danger of leakage. As far as the complicated parts to 
which Mr. Bell referred, he thought that gentleman was a little 
too severe. In the essential parts there were absolutely no com- 
plications. He did not think this objection would hold. It could 
not be denied that it was a great advantage for the blast stove 
man to be able to see all the time what he was doing, and he could 
regulate the heat accordingly. As to Mr. Bell's offer, he would 
be glad to avail himself of the opportunity, but he would probably 
have to postpone his experiments until he had returned from a 
business visit to the Continent which he had to make within the 
next few weeks. He would, however, like to make it a condition 
that, if the apparatus proved successful, Mr. Bell would keep it. 
{Mr. Bell said he would do more than that—he would have ten. ] 
Mr. Uehling, in answer to a question, said that the pyrometer had 
been adopted at 140 furnaces in the United States, at ten in this 
country, six in Russia, and six in other parts of the Continent. 

Mr. Bell stated that at all the furnaces he visited in the United 
States last year the Uehling pyrometer was adopted. 

Mr. Stead asked whether the pyrometer could be adapted to 
record pressure of blast. 

Mr. Uehling said he was not prepared to say that it would give 
reliable records without considerable modifications. 

A vote of thanks was then passed to Mr. Uehling for his paper. 


THE INSTITUTION OF CIVIL ENGINEERS. 


SWING BRIDGES OVER THE RIVER WEAVER AT 
NORTHWICH. 


At the ordinary meeting on Tuesday, the 23rd January, 1900, 
Sir Douglas Fox, President, in the chair, the paper read was on 
“Swing Bridges over the River Weaver at Northwich,” by John 
Arthur Saner, M. Inst. C.E. 

In 1893 the trustees of the river Weaver, to whom the author 
was engineer, decided to apply to Parliament for powers to con- 
vert the so-called fixed bridge at Northwich into one capable of 
being opened for river traffic. An Act was obtained, only, how- 
ever, on condition that two bridges were built some little distance 
apart, in order that one might always be available in case of 
breakdown. 

When called upon to solve the engineering portion of the 
sroblem, the author considered all the different forms of movable 
atues at present in use, but could not find any which exactly 
suited the case. The problem to be solved was somewhat unusual 
owing to the nature of the foundations in the salt district, which, 
as was well known, were seriously affected by the abstraction of brine 
and salt from the subsoil. The average subsidence at the North- 
wich bridge had been about 44in. per annum during the last seven- 
teen years, necessitating the raising of the girders to give headway 
for the river traffic ; and it being impossible to raise the streets in 
the immediate neighbourhood without partially burying or raising 
the adjoining houses, the road gradients had become as steep as 
linll. To obviate this inconvenience, and to provide for the 
miore efficient carrying on of the salt and other trades on the 
Weaver, and also with the idea of eventually passing coasting 
vessels with fixed masts, the before-mentioned decision was arrived 
at; and after a strenuous contest in Parliament, the Bill received 
the Royal assent, resulting in the building of two exactly similar 
bridges. 

These bridges—the only difference between which was that one 
had 10ft. and the other 16ft. headway—were of 54ft. span, with a 
19ft. 6in. roadway, and two 4ft. 6in. footpaths, and were too heavy 
to be worked without mechanical power of some kind. Steam or 
hydraulic machinery would have been costly, and almost constantly 
out of repair on such a foundation ; it was therefore decided to 
adopt the following plan ;—First, the superstructure of the bridge, 


which might, for argument sake, be taken as weighing 300 tons, 
was supported by a roller path and rollers, which in turn were 
carried upon a set of piles, strongly braced together. Connected 
with, and exactly under the centre of gravity of, the superstructure 
was a circular pontoon or buoy, divided into two chambers, This 
pontoon had the appearance of being suspended [from the super- 
structure, and in reality would be if the water were not present, as 
it was entirely clear of both bottom and sides of the chamber in 
which it was placed, Of this large buoy the lower chamber, which 
had a —— equal to 250 tons, was perfectly water-tight and 
always submerged, so that its displacement was practically constant. 
The upper chamber was open at the top, and either served as an 
access to the lower chamber, or, by varying the amount of water 
allowed to enter it, increased or decreased the buoyancy of the 
whole. It would be seen that the downward pressure on the 
rollers and paths, due to the weight of the superstructure, was 
partially counteracted by the upward tendency of the pontoon, and 
was thus reduced, in the case under consideration, to 300—250= 
50 tons. By emptying the upper part of the pontoon this might be 
further reduced within certain limits. There were three natural 
impediments to such an arrangement of bridge, namely, floods, 
drought, and ice; and in the Northwich case, there was the un- 
natural impediment of subsidence. 

These disabilities were met thus :—First, the lower portion of 
the pontoon, being water-tight had a constant buoyancy, and there- 
fore the pontoon would not rise with the flood ; and if there should 
be the least danger under exceptional circumstances, it was only 
necessary to opena valve and partially filtthe pontoon with water, 
when it would soon become immovable. | Secondly, in the case of 
drought, even if the water fell below the level of the upper cham- 
ber, it meant a few extra tons on the rollers, which they were well 
calculated to bear. Such droughts are exceedingly rare on the 
Weaver, and there was ample extra turning-power in the motor. 
Thirdly, to prevent the water in close proximity to the pontoon 
freezing, and hindering it from turning, the chamber in which the 
pontoon was placed would be covered in, and it would be a com- 
paratively easy task to prevent the small body of water in the 
chamber from freezing. Fourthly, special arrangements at the 
pile-heads and in the wedge-gearing were made to compensate for 
the exigencies of subsistence. 

To convince the trustees, and also Parliament, that the scheme 
was feasible, the author had a model constructed at a scale of fin. 
to lft., and also converted to this principle an occupation bridge, 
at that time under repair; both these afforded ample proof of the 
feasibility of the scheme. The difficulty secedor by subsidence 
entailed careful consideration as to the motive power to be 
adopted. Pressure pipes of any kind being inadmissible, the 
author decided to adopt electrical power, although, so far as he 
knew, it had never been tried before for a similar purpose. He 
also decided to use wire rope for turning, as giving the most flexible 
connection between the bridge and motor. The local company 
undertook to supply current at 4d. per Board of Trade unit 
throughout day and night, and guaranteed to pay any costs 
incurred should the supply fail. The outer mains of their three- 
wire system were drawn from for power purposes at 440 volts, and 
a 20 horse-power motor working a vertical drum for turning, with 
two 4 horse-power motors direct-coupled at either end of the 
bridge, but fixed on the abutments for withdrawing the wedges, 
were used. 

The switches were specially designed, and had only one set of 
resistances for both the opening and closing motions of the motors. 
The bridges were moved with remarkable facility, and the con- 
sumption of current after they had been working a short time, 
and all the bearings, &c., were free, only amounted to } a Board 
of Trade unit for the complete cycle of operations, viz., withdraw- 
ing wedges, opening and closing the bridge, and replacing the 
wedges. 

In conclusion, the author desired to express his indebtedness 
to Mr. John J. Webster, M. Inst. C.E., for his suggestion of the 
pontoon principle, and for his assistance in making the original 
designs ; and to Sir Benjamin Baker, who, with the late Mr. 
Thomas Hawksley, assisted in the passage of the Bill through 
Parliament. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE increasing cost of fuel was one of the chief topics of conversa- 
tion on ‘Change in Birmingham this—Thursday—afternoon. The 
complaints by engineers, iron and steel makers, and steam users 
of all kinds were loud and general with regard to the manner in 
which all descriptions of fuel are being put up. Some merchants 
are charging 27s. a ton for Cannock Chase coal as compared with 
19s. or £1 in ordinary times. Since the opening of this year the 
increase in prices has in some cases been from 3s. to 5s., and the 
current upward movement is greater than has been known since the 
Franco-German War of 1870. Yet miners’ wages have only been 
advanced 5 per cent. since January Ist. At some of the Derby- 
shire pits prices are said to have risen as much as 7s. within the 
last four weeks, Several collieries are thousands of tons in arrears, 
and the pressure for manufacturing purposes is particularly heavy. 
Iron and steel makers and other steam users are charging coalowners 
and merchants with an attempt to create a ‘‘ boom ” above what the 
condition of trade warrants. They point out that deep coal on 
the 1888 basis was paid for by the coalowners, so far as miners’ 
wages were concerned, at ls. 4d. per ton, and ‘‘ bass” coal at the 
rate of Is, 3d. At present the miners are receiving an advance of 
45 per cent. over that year, but this would only make the present 
cost of getting a ton of shallow or “bass” coal 1s. 10$d., and of 
deep coal 2s., so that owners only have to pay the men at present, 
as compared with 1888, an increase of about 74d. per ton on 
shallow and 8d. on deep. Under these cir stances cc S 
at the various works are declaring that fuel is much too high. 
The Coal Merchants’ Association of this district have issued 
circulars to its members advising the withdrawal of all issued 
quotations. Merchants will now, therefore, be at liberty to get 
what they like. 

South Staffordshire pig iron continues in large demand. Aill- 
mine is quoted 77s. 6d. to 82s. 6d. for ordinary, and 90s. to 92s, 6d. 
for best, whilst for cold blast 120s. up to 127s. 6d. is asked. North 
Staffordshire pigs are quoted 76s, to 78s. A large demand is ex- 
perienced for South Staffordshire cinder forge pigs, although 
makers quote firmly 72s. to 73s. Part-mine is 75s. Midland sorts 
are much sought after, and producers complain of difficulty in ob- 
taining adequate coke supplies. Derbyshires are quoted 74s, to 
76s., and Northamptons and Leicestershires 73s. to 75s. 

The demand for engineering descriptions of steel continues 
heavy, some makers having orders enough on their books to last 
them several months ahead. Mild steel plates made in this district 
are now quoted £9 10s. to £9 15s., and steel girders and angles £9 
to £9 5s. Bessemer blooms and billets are quoted £7 5s. to £7 10s.; 
best Siemens ditto, £7 10s. to £7 15s., and mild steel bars, £9 to 
£9 5s, 

Some further good contracts have just been booked in the manu- 
factured iron trade, and roll breakages are frequent, owing to fast 
and continuous driving in times of good trade. Marked bars are 
quoted £11, hoop iron is quoted £11. There isan excellent demand 
for sheets at £11 2s. 2d. to £11 7s. 6d. for singles, £11 5s. to 
£11 10s. for doubles, and £11 17s. 6d. to £12 2s, 6d. for trebles. 
Nail rod and rivet iron is in improved request at £10 to £10 10s., 
and gas strip is £9 5s. to £9 15s. For galvanised corrugated sheets 
f.o.b. Liverpool, of 24 w.g., makers ask £15. 

Best thin strip is about £11. For various qualities of strip there 


is just now a great demand, Bedstead strip for the manufacture 


of bedsteads for military hospitals, and tube strip for re 
pipes for the supply of water to the various African camps ~ 
th in good request. ue 

Copper continues very firm, Standard cash is quoted £71 10s 
to £71 15s., and three months £70 17s. 6d. to £71 2s, 6d, F 

The directors of the Patent Nut and Bolt Company make th 
extremely satisfactory announcement that the net. profits for the 
year ended December 31st, 1899— including £35,678 brought af 
ward from last account—amount to £91,582, which they poes-9 
mend shall be appropriated as follows: 5 per cent. for the Year rl 
the preference shares, of which 24 per cent. has already been nid 
ad interim, £10,000 ; 15 per cent. for the year on ordinary han 
of which 74 has already been paid ad interim, £30,000 ; to place t, 
the reserve fund £10,000, and to carry forward to next account 
£41,882. 

For the purposes of the Birmingham Water Act the Birmingham 
Corporation have raised so far £2,153,000, and have still a larg 
margin to borrow for works. This week the City Council an 
tioned the borrowing of half a million pounds at 3} per cent 
interest from the Prudential Assurance Company for the purchase 
of that Act. 

The use of mixing machines for the production of a more unj. 
form quality of foundry pig iron was advocated in a paper just 
read before the Staffordshire Iron and Steel Institute by Lr. 
Herbert Pilkington, M.ILC.E., and M.I.M.E. In America the 
casts were large, often 70 to 80 tons, and the proportion of foundry 
iron atsome of the blast furnaces averaged 85 to 90 per cent, ¢f 
the total production. All castings for machining were generally 
much softer than with us, and consequently in a machine shop the 
castings were machined with much greater rapidity, 


NOTES FROM LANCASHIRE. 
(From our own Correspondents. ) 


Munchester,—A strong, healthy position is the report throughout 
the engineering and iron trades of this district. The course of the 
iron market continues in the direction of higher prices, and the 
only question is whether these will be backed up by a sufficient 
weight of business. Whether the feeling is sentimental or other. 
wise, the war unquestionably has a depressing etfect, which js 
accountable for a good deal of the caution just now apparent in 
buying, and in considerable measure for the slackening off in 
the weight of new work coming forward in some branches of the 
engineering industries, which seems to be experienced more par. 
ticularly by machine tool makers, who in most cases are complet: 
ing orders on their books faster than they are being replaced. [t 
is, however, doubtful whether the present situation represents 
more than a temporary lull, which, immediately the outlook 
becomes more satisfactory, will be followed by a renewed general 
pressure of activity. 

Although business in the iron trade here does not show any 

appreciable increasing briskness, the tendency of prices continues 
in a steady hardening direction, and there was again a very strong 
tone all through the market at Manchester on Tuesday. Mer- 
chants, who in some instances have been anticipating the recent 
upward move, and were a few weeks back buying pretty freely, 
seem now, however, to have pretty well covered their require- 
ments, whilst consumers as a rule continue to buy cautiously, but 
they are not at all so readily able to pick up cheap parcels as a 
few weeks back. It is true there are still some sellers at under 
current market prices, but these are now few and_ far 
between. Makers are very firm, with most of them only in a 
pone to book limited quantities. Quotations for Lancashire 
wands are unchanged, and makers’ prices, both for Lincolnshire 
and Derbyshire, remain practically unaltered, foundry «jualities 
being 80s. 6d., less 24, for Lancashire ; 75s. 6d. to 76s. net cash for 
Lincolnshire, and 80s. for Derbyshire delivered Manchester, with 
forge descriptions delivered Warrington, 76s, to 76s. 6d., less 2} for 
Lancashire, and 74s. 2d. to 74s. 8d. net cash for Lincolnshire. On 
Middlesbrough brands there has been an upward move of 1s. 6d, 
to 2s. per ton, the maximum open market quotation for delivery 
by rail Manchester being now 78s. 4d. net, with makers asking td. 
to 1s. above this figure. Scotch iron is about 1s. dearer, and 
delivered Manchester docks, Eglinton and Glengarnock are «juoted 
81s. 6d. to 82s. 6d. net cash, with American pig iron about 7$s. net 
cash. 

In the finished iron trade business comes forward steadily, and 
makers have no difficulty in getting their full rates. In_ fact, 
special prices are in some cases being obtained for prompt delivery, 
but the general market rates cannot be quoted more than £10 per 
ton for Lancashire, to £10 5s, for North Staffordshire bars 
delivered here. For hoops there is an active inquiry, both on home 
and export accounts —foreign competition being, in fact, at present 
entirely absent— with makers selling all they are producing at the 
full list rates of £10 7s, 6d. for random to £10 12s, 6d. for special 
cut lengths delivered Manchester district, with 2s. 6d. less for 
shipment. The merchants’ association has advanced stock prices 
10s. per ton on all descriptions of finished iron and steel. 

As anticipated last week, hematites are hardening up on recent 
low quotations, makers now quoting about 91s. to 93s., less 25 for 
No, 3 foundry qualities delivered here. Local billets are excee 
ingly firm at £7 10s. net; steel bars, £9 to £9 10s. and £9 1is.; 
boiler plates are quoted from £9 10s, to £9 15s.; and steel hoops. 
£10 10s. per ton, delivered Manchester district. 

The other day I was shown, at the works of the Ductor Machine 
Company, Oldham-road, Manchester, the latest form of their patent 
box-nailing machine, in which several improvements have been in- 
troduced since it was first brought out a year or two back, when an 
illustrated description of the apparatus was given in THE ENGINEER. 
The object of the machine, it may be mentioned, is to make nails 
in the form of staples from coils of wire, and then drive them into 
the wood. In the original design of the apparatus the wire was 
fed in at the side of the machine, and the cutting and the binding 
tools, descending on the wire, formed the staples on the anvil plate. 
The staples were then pushed forward into channels in a front plate, 
and were there driven into the timber. In the new design the staples 
are formed in practically the same manner, but, instead of being 
pushed forward, are left between the cutters and benders. The drivers 
then come into operation, and force the staples into the wood, the 
cutters and benders acting in place of the channels in the front 
plate, and the two operations required in the old form of the 
machine are practically reduced to one. The absence of channels 
renders it impossible for the machine to jam or become blocked, 
and nonails are thrown on to the floor. The front plate is adjust- 
able to admit any size of timber, and no alteration of the table is 
necessary to suit the varying thicknesses. A further improvement 
in the machine is that the driving parts have been re-arranged and 
placed at the bottom instead of at the top, thus securing increase 
steadiness in the operation. 

The Klein Engineering Company, Limited, of Manchester, has 
recently received an order from Vickers, Sons, and Maxim, 
Limited, of Barrow-in-Furness, for a central condensing plant of 
a, toa certain extent, novel type. In this arrangement a con- 
tinuous supply of water is obtained by using the Klein patent 
chimney cooler, in which the water is cooled by falling over @ 
stack of cooling frames in the base of the chimney, a current 0 
air being set up owing to the difference in temperature betwee 
the air in the chimney and the outside atmosphere. Only a small 
quantity of water is required for condensing, to make up the loss by 
evaporation, which does not exceed at any time the weight of steam 
condensed, so that less water is required when working condensing 
than when working non-condensing. The jet condenser is on = 
counter-current principle, which is now generally recognised as t ' 
most effective and suitable type for condensing large quantities = 
steam in a central plant, which in this case is designed to deal wit 
the exhaust steam from engines of 1500 horse-power. A similar 
plant is being erected to the order of the Liverpool Corporation 
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:. new Lister Drive power station, to deal with the exhaust 
for their ne 

from engines of 3600 horse-power. 5 

In the coal trade the position as regards supplies has, perhaps, 
become somewhat easier, The railway companies have apparently 
t length cleared off the block of trattic on the different ines, and 

4 Jiveries of coal from collieries to customers are now coming for- 
poe without any serious delay, which in itself has largely re- 
roved one of the chief causes that during the last few weeks have 
pens to create a difficulty in keeping consumers, especially of 
manufacturing classes of fuel, furnished with supplies to keep their 
works going. The miners, now that the wages question has 
heen finally decided, would seem to be settling down more 
regularly to their work, and in many cases an improvement 
in the output is reported, which is also relieving the situation. 
There is still, however—except in some of the better qualities of 
house-fire coals—a shortness of all descriptions of fuel for iron- 
making, steam, and general manufacturing purposes, and works, 
forges, and mills, are only being kept going from hand to mouth. 
In the better qualities of round coal the mildness of the season is, 
of course, tending to lessen requirements for house-fire purposes, 
but collieries have no. surplus supplies, and in most cases stocks 
have almost been entirely run out, as a considerable quantity of 
house coal has had to be sent away for manufacturing purposes, and 
rices are very firm at the full list rates. Common round coals 
continue in pressing request for steam and forge purposes, and 
collieries could readily find a market for considerably larger quan- 
tities than they have at their disposal, but they are able to keep 
the works of their regular customers going with less difficulty 
than was experienced a short time back. Prices are strong at the 
maximum rates, and at the pit mouth 12s. to 12s. 6d. is readily 
got on inland sales for ordinary qualities of steam and forge coals. 
‘All descriptions of engine fuel continue scarce, and there is, perhaps, 
not very much improvement in the position with regard to the sup- 
plies of slack, with prices altogether out of proportion as compared 
with round coals, ordinary slack being scarcely obtainable under 
about 10s., and the best qualities fetching 10s. 6d. to 11s. at the pit 
nouth, 

. For shipment there is a continued pressure of demand on all 
qualities of round coal, and special prices, which show a further 
advance on those ruling last week, have to be paid to secure 
supplies, ordinary steam coal readily fetching about 16s, delivered 
Manchester ports, whilst in some instances 6d. to 1s. above this 
figure is reported as having been got. 

The demand for coke shows no falling off, and continues in 
excess of What makers have tooffer, List quotations are unaltered, 
but a meeting of the Lancashire Makers’ Association is to be held 
this week to consider the advisability of some further advance. 

Burvow.—A very brisk business is being done in hematite 
qualities of pig iron, and the market continues to show indications 

of expansion, The position of makers is unchanged. They are 
very busy, and orders are very largely held for forward delivery. 

They, in fact, are so fully sold forward, generally speaking, that 
they have but little iron to dispose of at present, ae the makers 
of the best brands are careful not to enter into too liberal delivery 
engagements, as prospects of better prices are certainly held out. 
Makers quote 79s, to 80s. for mixed Bessemer numbers net f.o.b., 
and warrant holders are quoting 77s. 1d. net cash, buyers offering 
77s. O§d. A great improvement has set in in the warrant market, 
and depression has given way to firmness, now that it is shown 
that large parcels of metal will have to be taken out of stock to 
supply wants which makers find themselves unable to satisfy. A 
further reduction in stocks has taken place this week to the 
extent of 2973 tons, and there is now in hand 189,557 tons. 

The iron ore trade is very brisk and steady, and the supply from 
native mines is still far below the requirements of local smelters. 
Prices are steady at 15s, to 16s. per ton net at mines for ordinary 
sorts, and 20s. for best. Spanish ores are at 19s. to 20s. delivered 
at West Coast ports. It is stated that the extensive hematite 
deposits of Alquife, province Granada, Spain, for the purchase of 
which the Millom and Askam Iron Company is understood to 
have held an option, have now been acquired by that company 
and other ironmasters, whose names have not as yet transpired. 
The deposits, which are said to be of unusually fine quality, are 
supposed to comprise many million tons, and have just been con- 
nected with the railway to Almeria port%by a new branch railway 
which, with certain land at Almeria, is included in the purchase. 

The steel trade is very briskly employed in all its branches. The 
output is at its maximum, and there are growing facilities and pro- 
duction at all the works in the district. Heavy steel rails are 
in very brisk demand. Orders are largely held, and prices are 
steady at £7 per ton. There is a brisk inquiry for steel ship- 
building material, and makers hold very large orders. Heavy 
plates are at £8 per ton, and light plates at £9. There is a very 
full trade in hoops, armoured hoops, billets, slabs, tin-plates, props, 
sleepers, telegraph wire, heavy steel castings, and merchant steel 
generally ; and orders are as fully held as new business offering 
is plentiful. 

Shipbuilders and marine engineers are so busy on Admiralty 
work that they cannot at present take new orders on hand, 
although good contracts are in the market. They are still pro- 
ceeding with large extensions to their works. i 

Coal and coke are in very full demand, and orders are more 
plentiful than the supply. Steam coal in large bulk is selling at 
lis. delivered, and coke fetches the high price of 36s, per ton. 
nie ping is very well employed, especially in the exportation of 
ig iron. 
qante shipments of iron last week reached 16,375 tons, and steel 
9308 tons. There is an increase in iron of 11,015 tons, and in steel 
of 3409 tons, Up to date iron shipments represent 62,255 tons, 
and steel 25,992 tons, an increase in iron of 34,751 tons, and in 
steel a drop of 2195 tons. 

The stores of warrant iron have been reduced by a further 7867 
tons during last week, and now represent 184,663 tons, 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


IX the South Yorkshire coal trade business is firmly maintained, 
the high prices previously reported still ruling under urgent 
demand for all grades of fuel. The railway block before Christ- 
mas has been relieved to a considerable extent, and with deliveries 
much more readily made than three weeks ago, there are not so 
many complaints in the manufacturing districts. The difficulty 
will certainly be gradually got over as the spring approaches, but 
there is still a good deal to grumble about, several of our leading 
manufacturers stating that their output of finished work is most 
seriously interfered with owing to inability to get supplies of coal, 
while the coalowners throw the blaine upon the railway companies, 
stating that they are unable through lack of wagons to take away 
their output, and thus cause the collieries to be idle one day a 
week, and sometimes two. The demand of late has been very 
heavy for household qualities of coal, both on local and distant 
‘ecount. London has been a rather heavier customer than usual, 
with the result that very high prices have been paid, particularly 
'y those who are in urgent need of immediate supplies. 

In steam coal there is also a great demand. e railway com- 
o and other large consumers are obtaining what they need at 
rey 6d. to 11s. per ton for best Coal sold in 

¢ open market fetches 1s, 6d. to 2s, 6d. per ton more. A similar 
oa applies to gas coal, the supply of which is considerably 
bs ow what is needed. For engine fuel po are now quoted :— 
a ~~ 10s, to 11s. per ton; screened slack, from 7s. per ton; pit 
a » from 6s. per ton. The coke ovens are kept going to their 
i, most capacity, and yet the demand is in excess of the supply. 

tO mag available in the open market 21s. to 23s. per ton has been 
weig ‘ the smaller orders, and 1s. to 1s, 6d. per ton less for heavy 

In the iron and steel trade there is a continuous improvement, 


with a corresponding stiffening in values, In crucible steel the 
output is now greater than has ever previously been known. All 
sources of supply are being worked to their utmost capacity, and 
makers anticipate a further rise in prices. The chief difficulty is 
in getting Swedish material in the best brands for manufacturing 
purposes, Swedish makers being now fully sold up to December, 
1900, and even in the secondary brands but partial supplies are 
obtainable. In rough bar irons quotations are now £4 per ton 
higher than they were at the beginning of 1899. Manufacturers 
<a that they cannot get a corresponding increase in their 
erms, 

_ In the production of railway tires, axles, buffers, springs, and 
similar goods, all our leading firms are as full of work as they can 
manage, and the improvement in price does not appear to have 
any effect in checking the demand. Railway wagons and carriages 
are being ordered to an equal extent. War material has never 
been in such an enormous demand as it is at this moment. In 
addition to the heavy orders for guns in course of excution for 
the British Navy, very important orders have recently been 
placed for guns for the army; in every other department of 
military material, particularly in shot and shell, the pressure is 
extremely severe. 

In the lighter trades of the city there isan abundance of work, 
although it is most unequally divided. The iarger houses appear to 
be fully employed in every department, a noteworthy feature of 
existing trade being the revival in South American markets, 
chiefly for the cheaper grades of machine-made goods, while the 
congestion in the United States has ‘‘eased off,” American com- 
petition in Canada and Australia to the corresponding advantage 
of Sheffield factories. Machine-made cutlery is now being bought 
to an extent which would at one time have been thought incredible, 
but here, as in other departments, it is quite evident that the hand 
has been superseded by the machine. 

The Admiralty are now soliciting tenders for cutlery, spoons, 
and electro-plated goods, the larger portion being of superior 
quality for officers’ use. The deliveries will extend over the pre- 
sent year and part of the next. 

Mr. James Deakin, founder of the firm of James Deakin and 
Sons, Limited, died at his residence, Sheffield, on the 21st inst., 
aged seventy-eight. Mr Deakin was one of the oldest and most 
respected of our Sheffield manufacturers. For several years his 
business has been under the active management of his three sons. 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE iron and allied industries go on improving, and prospects 

are on all hands acknowledged to be good, an even more prosperous 
trade being expected for the spring than was experienced at the 
corresponding season last year, and that was a spring without 
ars for activity. Every week since the week before Christmas 
yusiness has become more satisfactory in the pig iron branch, and 
prices have risen. This has brought in many buyers; indeed, 
during the early part of this week there was quite a rush among 
consumers to purchase; more especially have consumers abroad 
been busy in endeavouring to buy. It appears now to be the 
general opinion among them that no advantage can be gained by 
waiting, but rather the reverse, for the longer a buyer delays the 
more he is likely to have to pay for spring delivery, and besides 
this, he runs the risk of not being able to get all the iron he needs ; 
in fact, there is every probability that there will be as much 
difficulty experienced in getting iron in the spring as there was in 
the autumn, and consumers do not desire to have that experience 
repeated, Usually in the winter there is an accumulation of stock, 
which can be drawn upon to meet the larger requirements of the 
spring, but this winter so far stocks have not been increased to any 
appreciable extent, nor is it likely they will be, as the dullest part 
of the year is now nearly over. The stock in the public warrant 
stores generally increases in January, but this month it has been 
steadily decreasing at a good rate. The production even at this 
veriod of the year undoubtedly falls short of the requirements, 
mut nevertheless there is no reason to believe that the number of 
furnaces in operation will be increased. Makers would be glad to 
re-light more, if it were in their power, but the short supply of coke 
is an effectual check to this. 

The high prices of Cleveland pig iron, as compared with Scotch, 
continues to curtail very greatly the business which Cleveland iron- 
masters do with Scotland, so much so that they are not sending 
much more than half the quantity this month that went in the 
corresponding month last year, when over 49,000 tons were taken 
from Cleveland by Scotch consumers. This is not strange when 
it is borne in mind that Cleveland iron delivered to the Glasgow 
founder now costs him several shillings a ton more than he is 
required to give for Scotch iron. The Glasgow founder has, 
therefore, to take more native iron—a circumstance which has its 
advantages, for it will tend to the reduction of the heavy stocks 
of pig iron held in the Scotch warrant stores, and that will have 
its influence in improving the prices of pig iron, not only at 
Glasgow, but in other districts which take their cue in some 
measure from the movements in the Glasgow warrant market. The 
Cleveland maker does not now look upon the decline of business 
with Scotland with apprehension, for he has no difficulty in find- 
ing other markets for his iron, and markets, moreover, which pay 
him better prices than the Scotch consumer can afford to give. It 
is, indeed, the high prices which the continental consumers will 
pay that leads to the lessened trade of this district with Scotland, 
for naturally the makers send their iron to the market that pays 
them best. 

Continental consumers are so much in need of iron that they 
are not only taking all the iron that Cleveland can send, but they 
are also obtaining supplies from Scotland, and this week it has been 
reported that iron has been taken out of the Scotch warrant stores, 
and despatched oversea, the price delivered being somewhat 
higher than that of Cleveland iron. A demand in this direction 
for Scotch warrants cannot but have a good influence on their 
value, which is now low compared with what is paid for Cleveland 
warrants ; the former are usually 4s. to 5s. per ton dearer than the 
latter, but this week the difference has been as small as 14d. 

Makers and merchants have this week been asking the same 
price for No, 3 Cleveland G.M.B. pig iron, 70s. per ton. This 
figure producers have quoted ever since the early part of December, 
and they adhered to it even when, in the week a Christmas, 
merchants were offering it at 64s. 6d., and when warrants were 
under 62s. The fact that they got very few orders did not in- 
fluence them to break through the general quotation, as they 
were so well supplied with orders that they had no need to 
sell, This week 70s. per ton has been not only quoted by 
all sellers, but it was realised in the early part of the week, 
though on Wednesday there were some who, influenced by the 
absence of expected news from South Africa, and deeming that no 
news does not always signify good news, offered No. 3 at 69s. 6d. 
and could not get it. Certainly makers have not come below 70s., 
neither have the leading merchants. No. 1 is at 72s. 6d., No. 4 
foundry at 69s. 3d.; grey forge 69s. 3d., and mottled and white 
69s., all these being relatively dearer than No, 3. The supply of 
forge qualities is uncommonly small for this season of the year, 
when mostis generally made, Basic pig iron is sold at 72s. 6d. 
per ton for mixed numbers, 

Hematite pig iron is scarce, and makers and merchants alike 
quote 80s. per ton for mixed numbers, and will accept nothing less. 
Some of the leading producers have put up their prices to 82s. 6d. 
Rubio ore is being sold for early delivery at wharves in this 
district at 20s. 6d., but merchants will not sell forward at this 
price because higher freights are certain in the spring ; indeed, 
while shipowners will now agree to 5s. 9d. per ton for next month, 
Bilbao to the Tees or Tyne, they hold out for 7s. for delivery in 
the spring. Mr. Charles eng eg was engineer at the 
North-Eastern Steel Company’s Acklam blast furnaces, Middles- 


brough, has succeeded Mr. Henry T. Allison as manager of the 
works, 

Pig iron shipments this month from the Cleveland district are 
heavier than are usual in January, notwithstanding the heavy 
decrease in deliveries to Scotland, the extra business with the 
Continent making up for this. The total deliveries by sea up to 
Wednesday night reached 69,409 tons, as compared with 67,536 
tons last month, and 70,589 tons in January, 1899, to 24th. Stocks 
in Connal’s warrant stores continue to decline at a period of the 
year when we look for them cr genom On Wednesday night the 
quantity of Cleveland iron held was 63,631 tons, a decrease for the 
month of 6992 tons ; of hematite iron, 7553 tons were held, decrease 
for month 1950 tons. ; 

In some branches of the manufactured iron trade prices—which 
have been practically stationary since the beginning of December, 
notwithstanding the advances made in other districts—have this 
week been raised, and all round the demand is very good, the pro- 
ducers having no difficulty in getting the advanced rates, con- 
sumers being, in fact, only too glad to be able to place their orders. 
Some firms have realised to-day’s figures for some time past. The 
advance made has been 5s. per ton, making common iron bars £9 ; 
best bars, £9 10s.; iron ship plates, £8 5s.; iron boiler-plates, 
£9 5s.; puddled iron bars, £6. It is noticeable that iron plates are 
now dearer than steel, and some makers have been able to realiseeven 
more than the advanced rates named above. No changes have 
been made in the prices of steel, but further advances are ex- 
pected. Heavy steel rails are quoted at: £7 net; iron and steel 
ship angles at £7 15s.; steel ship-plates at £8. Packing iron is at 
£7 15s., and rivets £11. Bolckow, Vaughan, and Co. are 
putting down additional machinery at Eston Steel Works to enable 
them to roll rails 60ft. instead of 40ft. in length, as at present. At 
some of their blast furnaces they have adopted the Uehling pneu- 
matic pyrometer and autographic recorder, which is in extensive 
use in the United States, but so far has only been adopted at Messrs. 
Bolckow’s, and Ebbw Vale, in this country. Mr. J. Muncaster, 
who was formerly at the Coulton Ironworks, but for some years has 
been connected with the Moor Iron and Steel Works of the South 
Durham Iron and Steel Company, Limited, has been — 
manager of the same company’s Malleable Iron and Steel Works, 
Stockton, Mr. Douglas Upton having retired. . 

About six hundred men are idle at the West Hartlepool Steel 
and Ironworks because the smelters refuse to agree to the resump- 
tion of the twelve-hour shifts. For two years at these works 
eight-hour shifts have been in vogue, and they are the only works 
in the country where this arrangement prevails. The employers 
find that the arrangement does not answer expectations, and that 
they do not get out of the works as large a production as under 
the old system. The men, however, refuse to return to that 
system, and the result has been a stoppage of operations, which 
has continued all this month. 

The North-East Coast Institution of Engineers and Shipbuilders 
have awarded the gold medal for last session to Mr. Tom West- 
garth, of Sir Christopher Furness, Westgarth, and Co., Limited, 
marine engineers, Middlesbrough, for his paper on ‘ Works 
Organisation.” The first prize in the graduates’ section, £4, was 
awarded to Mr. F. W. G. Snooks for his paper on ‘ Lubricants ;” 
and the second, £3 11s., to Mr. Talbot Duckitt for his essay on 
“The Design and Equipment of Electrical Power Plant for 
Collieries.” 

The conference between the directors of the North-Eastern 
Railway Company and the reprensentatives of their employés last 
week has resulted in a considerable number of advances being 
given, and fresh arrangements as to hours have been made. These 
affect chiefly engine drivers and firemen, shunters, porters, signal- 
men, platelayers, and ticket collectors. The hours at 127 signal- 
boxes are to be reduced from twelve to ten ; at twenty-one, from 
ten to eight ; and overtime is to be paid for at rate and a-quarter, 
each day to stand by itself. Engine drivers will be paid 6s. 6d. in 
the third year instead of 6s.; and 7s. in the fifth instead of 6s. 6d. 

The excitemnent in the coal trade has somewhat subsided, as the 
extraordinary pressure in the demand for coals has abated, and 
the rapid rise in the prices is checked; in fact, some of the 
merchants are this week accepting prices which were refused last 
week, but the coalmasters themselves have not reduced quotations, 
neither will they accept less. There are really so many orders 
booked that it is difficult for a consumer or other buyer to meet 
with a coalowner who can supply fuel, coke being as scarce as 
coal. This week numerous inquiries from abroad are reported for 
gas coals, and the large Government orders for steam coals are 
making it harder for the ordinary buyer to get what he needs. 
The coalowners ask 20s. per ton for best steam coal and 19s. for 
best gas coals, but small lots of both have been sold by merchants 
for early delivery at 1s. less, and unscreened bunker coals realise 
18s, 6d. f.o.b. For medium blast furnace coke 25s. 6d. delivered 
at the furnaces in this district has at least to be paid, and coke for 
export realises 32s, 6d. f.o.b. It is reported that Hobart and Co, 
are about to re-open their Woodhouse Close Colliery near Bishop 
‘Auckland, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron warrant market has been quiet this week, 
comparatively ‘speaking. The improved prices which ruled 
towards the end of last week have been fairly well maintained, 
but buyers have not come forward as might have been expected, 
seeing that cheaper money is in favour of speculative business in 
warrants. Scotch warrants have sold from 69s. 1ld. to 70s., and 
back to 69s. 5d. cash : at 69s. 5d., delivery on February Sth, and 
from 70s. 3d. to 69s. 74d. one month. Cleveland warrants have 
sold from 69s. 8d. to 69s. 94d. cash ; 69s. 6d. twenty-two days ; 
and 70s. 14d. to 69s. 1§d. one month. The transactions in Cum- 
berland hematite have varied from 76s. 114d. to 77s. 1d. cash ; 
and 77s. 5d. to 77s. 6d.; and back to 76s. 74d. one month ; there 
being also sales of this class of iron at 76s. 8d. nine days ; 76s. 5d. 
twelve days ; 77s. 24d. seventeen days ; and 77s. 4d nineteen days, 

The output of pig iron in Scotland is well maintained, there 
being 84 furnaces in blast as compared with 83 at this time last 
year. The supplies of coal to the furnaces are now more regular, 
although the prices offered in the open market present a great 
temptation to coalmasters to sell to outsiders rather than consume 
the coals in their blast furnaces. 

The demand for pig iron at home is now almost quite equal to 
what it was in the early part of December. In addition to what 
can be obtained from the ironworks direct, there is a steady call 
upon pig iron stocks, The stock in Connal and Co’s, Glasgow 
stores shows a reduction for the past week of 3848 tons. he 
quantity in store now amounts to 234,207 tons, which is 11,051 
tons less than at the beginning of the year. There is every pro- 
spect of the decrease continuing. 

Prices of Scotch makers’ iron are as follows :—Govan, f.o.b. at 
Glasgow, No. 1, 72s.; No. 3, 71s.; Wishaw and Carnbroe, 
Nos. 1, 80s.; Nos. 3, 76s.; Clyde, No. 1, 83s.; No. 3, 77s. 6d.; 
Gartsherrie and Calder, Nos. 1, 83s. Nos. 3, 78s. ; 
Summerlee, No. 1, 85s. 6d.; No. 3, 79s.; Coltness, No. 1, 88s.; 
No. 3, 79s.; Glengarnock at Ardrossan, No. 1, 82s. 6d.; No. 3, 
77s. 6d.; Eglinton at Ardrossan or Troon and Dalmellington at 
Ayr, Nos. 1, 77s. 6d.; Nos. 3, 75s.; Shotts at Leith, No. 1, 85s.; 
No, 3, 79s. 6d.; Carron at Grangemouth, No. 1, 85s. 6d.; No. 3, 79s. 
per ton. 

The makers of finished iron and steel are now all very busy. In 
most cases there are good orders in hand, and recent advances in 
prices are being more or less firmly adhered to. Makers are quoting 
full rates, and in consequence of the position of business and--the 
dearness of fuel, the likelihood is that prices may be maintained, if 
not still further increased. 

The coal trade is very busy in all its departments. It is now 
easier, however, to obtain supplies, The railway traffic is being 
worked in a more satisfactory manner, and blocks are being 
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gradually cleared away. Notwithstanding somewhat boisterous 
weather, the shipments from the different ports have been much 


more satisfactory. The total clearances from the Scottish ports | 


show an increase for the past week of fully 70,000 tons over the 
preceding week, and 30,000 tons over the shipments of the corre- 


sponding week of last year, At some of the ports, however, there are | 


still considerable arrears of business, It is not easy to obtain 
handy steam tonnage for coal cargoes, and on this account rates 
have been advancing. There has been an improvement in the 
demand out to Mediterranean ports, and altogether the export 
branch of the trade is in a very promising state. 

The prices charged to home consumers are very high ; except 
on one or two occasions of crisis they have not been exceeded 
for many years. With every disposition to act justly to con- 
sumers, coalmasters have been obliged to raise prices to a very 
high level. The quotations for shipping coals at Glasgow 
harbour are considerably higher than last week. The demand 
has been such that the distinctions between different classes o 
coals are practically for the time set aside, and the uniform quota- 
tion for all kinds runs from 15s. 6d. te 16s. per ton. 

The coalmasters in the West of Scotland have intimated an 
advance of 9d. per day on the colliers’ wages ; this will bring up 
the men’s pay to 7s. per day, which is the highest level agreed 
upon by the Conciliation Board about six monthsago. The general 
impression is that the miners are now very well paid, that certain 
agitators have been urging them to disregard the terms of agree- 
ment with their employers, and stand out for advances imme- 


diately of from 1s. 6d. to 3s. per day. The action the men are | 


likely to take will be known at the end of the present week, but 
it is hoped that their better judgment will de waen them to dis- 
regard the efforts now being made to cause disagreement between 
them and the coalmasters. 


WALES AND ADJOINING COUNTIES. 


_ (From our own Correspondent.) 


PeorLE at a distance regard the Welsh railway crisis as more | 


serious than it is considered in the localities affected. In leading 
financial circles, Cardiff, this week, an authority summed up the 
situation very cogently with the statement: ‘‘ Business men do not 
anticipate that there will be a strike. They do not think that the 
majority of the men countenance a demand for better conditions 
of labour, which many admit are better than those prevailing 
on other railways.” The railway authorities offer frankly to meet 
the men or a deputation of the men, but not any of the union 


agents, The latest decision of the men is to get the opinion of the | 


majority by a ballot. Whatever the upshot, there is a month's 
margin before taking action, and this will allow time for sober 
judgment to come into play. 

The coal trade throughout the district maintains its vigorous 
character, and prices appear to have settled down into a high 


groove, and are expected to last at least three months. The | 


Admiralty are again in the market, principally for bunkering coal 
and for immediate supplies. They are also placing business in 
Yorkshire and other quarters, indicating that Welsh coalowners 
are, in some cases, not disposed to give lower than existing quota- 
tions, and that others are a little fettered by contract obligations. 


restive, and talk of putting in notices. Llanelly and Aberavon 
men complain that wages at Neath and Swansea are better. 


| ton. Stocksshowed the unprecedented decrease of 13,000 tons, A 
scarcity of tin bar was again the subject of comment, causing 
| great delay in the delivery of finished materials, It was stated 


| that the dearth of raw materials is telling seriously on the produe- | 
tion of tin-plates, so that there is considerable difficulty in the | 


execution of orders. Shipment of tin-plates last week totalled 
| 41,071 boxes, receipt from works 61,133 boxes, Stocks now con- 
| sist of 189,700 boxes, compared with 232,954 boxes this time last 
year, Work at the tin-plate mills is large and regular, with a few 
exceptions, owing to slackness in receipt of raw materials and 


| 
| repairs. 


‘| Old Works, Ystalyfera, are rapidly pushing on repairs, and soon 
f | will be in vigorous operation. 


One mill only at work at Ynyscedwyn. 

Copper works are in full activity, and the spelter works are all 
busy, and proof of prosperity is given at the various engineering 
sheds and foundries, all working overtime. 

Latest quotations on 'Change, Swansea:—Pig iron: Glasgow 
warrants, 70s. Ojd. cash; Middlesbrough No, 3, 69s. 94d. to 
69s. 9d.; other numbers in proportion ; hematite warrants, 77s. 1d., 
| mixed numbers, f.o.b, Cumberland according to brand; Welsh 
| hematite, Nos. 2 and 3, 85s.; Welsh bars, £9 5s. to £9 10s.; angles 
are at usual extras; sheets, iron, and steel, £11 5s. to £11 10s.; 
steel rails, heavy, £7 10s, to £7 15s.; light, £7 15s. to £8 15s.: 
sleepers, angles, channels are according to specification ; Bessemer 
steel tin-plate bars, £7 5s.; Siemens best, £7 7s. 6d. 

Tin - plates: Bessemer steel coke, 16s. to 16s, 3d.; Siemens, 
l6s, 3d. to 16s, 6d.; ternes, 28 by 20, 30s., 31s., to 34s.; best char- 
coal, 16s. 6d. to 17s.; big sheets for galvanising, 6ft. by 3ft. by 30 g., 
per ton £16 to £16 17s, 6d.; finished black plate, £13 to £13 1ds.; 
| Canadas, £11 5s. to £11 lis. 

Copper: Chili bars, £71 7s. 6d. to £71 ; block tin, £123 to £119; 
spelter, £22; lead, £16 10s. 

Iron ores: Tafna, 20s.; Rubio, 21s.; Swansea, Newport and 
Cardiff ; Tafna, 19s. to 20s.; best Rubio, 20s, 6d. to 21s. 

This week at Llangennech tin-plate works, plant, and machinery 
will be disposed by auction. 

The American liner which has been for seven months in dry 
dock at Milford left on Saturday for Belfast. 

The tender of Mr. L. P. Nott for a new reservoir at Llanelly has 
been accepted, I hear, This will add two million gallons to the 
storage. 

I regret to note the death of Dr. Dyke, of Merthyr, one of the 


in getting the adoption of the Public Health Act to the district, 


with extensive reservoirs and sewerage arrangements. A special | 


| feature has been the sewage farm which was established by the 
| Board of Health, and has been visited from time to time by health 


| boards from all the principal towns, Dr. Dyke’s annual reports | 


| were valuable text-books, appreciated in many parts of the 
, country. He was eighty-four years of age. One of the valuable 
| should be at the initiative of all public water reservoirs. That of 
| Merthyr was formed at great outlay over a bed of carboniferous 
| limestone, which geologists know to abound in fissures, and the 


oldest medical officers in the county, and one ofthe pincipal movers | 


lessons gleaned in his experience was that a practical geologist | 


tina, 25,488 t., against 31,001 t.; to Brazil, 14,403 ¢,, agai 
17,415 t. ; and to Australia, 20,060 t., against 30,550 t. in Tao 


Pig iron warrants are again on the ascending scale. On | Export to Japan again shows a very slight improvement, 19,5554, 
| ‘Change, Swansea, this week it was reported that last week Scotch | having been sent over in 1899, against 19,254 t. in 1898, 0” 
| had advanced 2s., Middlesbrough 2s., and hematite Is. Id. per | 


The manufactured iron department is gaining in s ength, and 
| has been most actively employed all through last week, There 4 
| no alteration noticeable in the position of the engineering traq = 
| which are all excellently occupied, = 

| Last week's prices for raw and manufactured iron were, jy the 
Rhenish- Westphalian district and in Silesia, as under 
| German foundry pig, No. 1, M. 96; No. 3, M. 92; white fons 

pie M. 78; basic, 86; German Bessemer, M. 96 ; Spiegelene 

. 87 to 89; Luxemburg foundry pig, M. 85 to x6: good 
merchant bars, M, 210 to 220; the same in basic, M. 190 to igs: 
sheets, M. 210, all per ton free at works. 7 

From year to year the number of orders given to German. ship. 
yards has been increasing. In the year now past three Genin 
shipyards were engaged in building twenty-three battleships fop 
abroad, The largest orders came from Russia, three protected 
cruisers and four torpedo cruisers being in course of construction 
for that country. On the Vulcan Shipyard in Stettin the protected 
cruiser Bagatir is being built, with a displacement of 6250 tons, and 
a speed of 23 knots. The cruiser Askold was built and completed 
at the Germania Shipyard of Krupp, near Kiel, having a displace. 
ment of 6630 tons and a speed of 20 knots. The cruiser Nowik 
also for Russia, is in hand at the Schichau Shipyard in Danzig, and’ 
though smaller than the two vessels named above, is expected ty 
attain a speed of about 25 knots. Schichau is also building foyp 
torpedo boat destroyers, Kitt, Skat, Dephin, and Kasatka, of 
350 tons displacemer.t each, All these vessels have to be delivered 
before the end of present year. For Japan eight small torpeds 
boats of 82 tons displacement have been built and completed hy 
Schichau-Danzig, and Vulcan-Stettin is building the armoured 
cruiser Yakumo, with 9850 tons displacement, which will be the 
tirst large vessel built for Japan ina German shipyard. — For Italy 
six torpedo cruisers of 320 tons displacement each, are in hand at 
the Schichau Shipyard in Elbing ; they are expected to attain q 
speed of 32 knots an hour. The Germania Shipyard in Kiel has 
completed the torpedo cruiser Tamoya for Brazil, with boilers of 
7500 indicated horse-power, and a displacement of 1060 tons, the 
speed being 22°5 knots. Thus the number of foreign vessels built 
in German shipyards in the past year was, one armoured cruiser, 
three protected cruisers, eleven torpedo cruisers and torpedo 
destroyers and eight torpedo boats. Nine of the above named 
vessels were for Japan, seven for Russia, six for Italy and one for 
Brazil. 

On the whole the weak tone previously noticeable has continued 
;on the Austro-Hungarian iron market; only in a few special 
| branches a little more life has been stirring. Prices are fluctuating 
| and rather low ; in Hungary they are even lower than at the time 
of the crisis some ten years ago. 
| The Bohemian ironworks appear to have been doing a satisfac. 
tory business in the year now past, the improvements and rising 
demand on other markets having been most favourable to the 
development of the Bohemian export trade, which was better last 
year than ever before. To Italy and Russia a good business jn 
| sugar-mill plant was done, and there are still a good many orders 
of the same kind on the books, one for a large concern in Spain, 
| The wagon shops have likewise been well occupied, large orders 
| for the Oriental, Servian, and Bulgarian railways having come in, 


The bad weather experienced of late has had its effect in delay- | result was a costly leak, which still exists. A quarter of a mile to | and for this year a fair number of contracts has already been 
»s, | the north would have given a foundation of old red sandstone, and | secured, chiefly for electric tramways. The Danets Machine Com- 


ing tonnage, and thus relieving the pressure for prompt deliveries. 
Early this week, in consequence, it was sible to get concessions 
from quoted prices ; and small steam, still high, was not so strong 
as it has been. 

At Hedley’s pits, Pontardawe, work has been resumed after a 
couple of days’ stoppage. In the Swansea district complaints are 
still rife of deficient supplies, and even inferior coals have in some 
cases been resorted to by various industries. 

A new colliery is to be sunk at Llanharran, where good seams 
are anticipated. The site chosen is on Hendre-Owen Farm. An 
important colliery sale in the Dean Forest is to take place in 
February Sir Richard White's Colliery, Foxhole Colliery at 
Lydbrook, and Birch Hill Iron Mine, near Coleford. 

Last week Swansea exported over 35,000 tons of coal a little 
below the late averages, and of this over 20,000 went to France. 
Cardiff has been exporting freely to Port Said and Cape 


Town. Newport coal totals were also a little below average on | 


account of delayed tonnage: 50,652 tons foreign, and 12,154 tons 
coastwise. 

There is a good demand for patent fuel at all ports, Swansea 
alone last week despatching 12,000 tons. Quotations are firm. 
Cardiff, 22s. 6d. to 25s., according to brand. Latest coal quota- 
tions, Cardiff, are as follows:—Best steam, 25s, 6d. to 27s. : 
seconds, 24s, to 25s. ; drys, 22s. to 22s. 6d.; best small, 16s. ; 
seconds, 14s, 3d. to 14s. 6d. ; inferior sorts, including drys, 13s. 6d, 
to 14s.; best Monmouthshire semi-bituminous, 23s. to 23s. 6d. ; 
seconds, 20s. to 21s. Cardiff shipment :—Best house, 25s. to 26s, ; 
No. 3 Rhondda, 23s, to 23s. 6d.; brush, 18s. 6d. to 19s. 6d. ; small, 
13s, 6d. to 14s. 6d. No. 2 Rhondda not quoted. Coke continues 
in strong demand, notwithstanding great additional make, fas at 
Rhymney, Cyfarthfa, Briton Ferry, and in most districts. The 
Rhymney Iron Company, in their last report, which is of a {very 
satisfactory nature, state that during the last half they had added 
thirty coke ovens, which were doing well, and the output of coal 
in the last six months amounted to 308,903 tons. 

Furnace coke at Cardiff now commands 28s. to 30s. ; good 
foundry, 31s. 6d, to 32s, 6d., and special foundry 35s. 6d. to 36s. 

Swansea coal prices:—Anthracite, 15s. 6d. to 16s.; seconds, 
lds. 6d. to lis. 6d.; ordinary large, lls. 6d. to 12s. 6d.; small 
rubbly culm, 8s. 6d. to 9s. Steam coal, best, according to arrange- 
ment ; seconds, 21s, to 21s. 6d.; bunkers, 17s. to 18s. 6d.; small, 
12s. 6d. to 13s. 6d. Bituminous coals according to arrangement. 
Midland coal owners are also reserving quotations, 

Patent fuel, 18s. to 20s. Coke: Furnace, 29s.; best foundry, 
32s. to 35s. 

Newport, Mon., and Cardiff appear to obtain the principal foreign 
contract for Welsh coal. It has just been announced that 
Watts, Watts, and Co., of Cardiff, Newport, Mon., and London, 
have been successful in tendering for the supply of 75,000 tons of 
steam coal to the Egyptian State Railway. The price, delivered 
into trucks at Alexandria, is to be 33s. 10d. per ton. It is interest- 
ing to compare these figures with 21s. 10d. in 1898, and 24s, in 
Ce . 

The abstraction of militiamen from the ranks of colliers, and 
especially of ironworkers, told heavily in many parts of the district 
last week. Dowlais in particular was a sufferer. To my inquiry 
there of an ironworker, ‘‘how many of his fellows were in the 
militia,” he volunteered the information that “‘ more than half 
were militiamen.” This, I expect, is excessive, but it indicates 
the fact thai they are numerous, and this will tell seriously. The 
buoyancy of the trade is wellkept up. Supplies of ore have been 
coming in more plentifully than ever to the chief works. On one 
day this week Ebbw Vale received 3600 tons, and Blaenavon 
2200 tons. Pig, too, is increasing in volume from Ulverstone, 
Workington, and Harrington; and Swansea this week received 
1000 tons from Washington, and a cargo from Yarrow, Exports 
include 1800 tons rails, 130 tons fish-plates, and 230 tons general to 
Hongkong, Singapore, Yokohama, and other destinations, from 
Cardiff Liverpool, 

At the large Bessemer works last week there was a good make 
of steel rails, sleepers, and tin and merchant bars, and in the 
Swansea Valley four additional furnaces were at work, so that 
quite an appreciable quantity of tin bar was produced, approaching 
more nearly the large existing demand. 

There has veen a little upset with the cold drawers at the 
Mannesmann Works. As I write good prospects exist of a settle- 
ment, the proprietary offering terms which mean a distinct 
adyance. In the Western district the moulders are getting 


| the water supply would have been less hard and more wholesome. — | 


pany is stated to have secured orders for over seven million florins, 


| identical, in fact, with the supply now secured by Cardiff from the | which is one million more than in the previous year. Amongst 


| Brecon Hills. 


| the above orders there is one for the complete machinery of five 


| Pitwood cargoes have been coming in freely from Spain, France, | Italian sugar-mills, to be delivered in the course of the present 


fir, though 16s. 6d, is the general figure. 
The Association of Enginemen and Stokers is making strong 


thirty branches were represented. It was reported that the 
membership showed an increase of 2500, and that during the year 
£600 had been added to the accumulated fund. They are now in 


injuries was brought under the notice of the monthly meeting of 
anthracite miners held in Swansea on Saturday, and it was 
resolved to take proceedings in certain cases named, 

At the Neath meeting of the western miners on Monday the 
expediency of being properly represented at the annual meeting 
of the Federation was pointed out. The speaker held the 
opinion that in a few months the colliers of Wales would receive 
another 30 per cent. advance, or a total of 60 per cent. on the 
standard of 1879. 


NOTES FROM GERMANY. 


(From our own Correspondent.) 


country, and there has been a decidedly improving tone perceptible 


for foreign supplies, four-fifths of the material required for the 
Shantung Railway having been granted to Krupp-Essen, Union- 
Dortmund, Hoerder Bergwerksverein, and Bochum Gussstahlverein. 
There is a good deal of briskness reported from the various iron 
trades, and this week a specially large number of inquiries has 
been coming in, the last few weeks having been comparatively 
quiet. Now makers and manufacturers are again as vigorously 
engaged as ever, and the feeling all round may be regarded as 
very hopeful and satisfactory. Production of pig iron, though so 
much lower than desired, still shows a considerable increase for 
the first eleven months of last year, when compared to former 
years. In 1899 output of pig iron was 7,384,231 t.; in 1898, 
6.740,379 t.; in 1897, 6,273,612 t.; and in 1896, 5,808,263 t. 
Import in pig iron during the first eleven months of the year has 
likewise been improving, as is shown by the following figures :— 


From England. Total. 
186 , 256,595 


Thus the rise in import of pig iron to Germany was 63 per cent. 
last year, as compared to 1898, and imports from England, which 
had shown a decrease of 46,000 t. from 1897 to 1898, have last 
year increased 207,000 t., or 74 percent. America sent 29,111 t. pig 
iron, against 19,240 t. in 1898. Export in iron has been lower 
last year than in 1898, the decrease amounting on 107,519t., 
or 7°2 per cent., while the total import of iron to Germany was 
much higher than before, being estimated on 772,557 t. for 1899, 
against 467,443 t. for 1898, 504,336 t. for 1897, 380,920 t. for 1896, 
and 235,399 t. for 1895. 

To Russia, which is the chief consumer of German iron, only 
196,269 t. were sent, against 241,835t. in 1898; to Belgium, 
158,578 t., against 162,668 t.; to Great Britain, 107,600 t., against 
119,468 t.; to Austria-Hungary, 60,274t., against 101,760 t. ; to 
France, 54,236 t., against 61,228 t.; to Italy, 48,607 t., against 
52,935 t. Export in German pig iron to Switzerland was higher 
last year thar. in the year before—178,037 t., against 160,031 t. 
Also to the Low Countries an increase in export was noticeable, 
144,692 t. having been exported last year, against 136,740 t. in 
1898 ; to Denmark, 48,518 t. were sent last year, against 43,100 t. 
in 1898. To British India only 19,399 t. pig iron were sent from 
Germany, against 22,327. in -1898; to China, 13,958 t., against 


16,236 t.‘; to Dutch India, 18,877t., against 19,254 t.; to Argen- 


Home demand continues excellent on the iron market in this | 


progress. At the annual meeting held in Cardiff on Saturday | 


and Ireland. Stocks are now getting heavy, and prices a little | year. 
easier, Cardiff: 16s. 3d. is accepted this week for good French - ——— 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

| STEAM coal market is slightly easier, owing to scarcity of ready 

tonnage, but for future delivery prices are firm. House coal is in 


treaty with the Federation. The subject of compensation for | 
) H ! good demand ; prices same as last week. Steel and ironworks keep 


| fully employed, and prices for bars and finished goods have an 
upward tendency, fin and copper both advanced in price. 
Exports for week ending January 20th, 1900, were: Coal, foreign, 
50,652 tons: coastwise, 12,154 tons, Imports for week ending 
23rd inst. were :—Iron ore, 15,350 tons; sulphur, 412 tons: pig 
iron, 1340 tons; scrap, 215 tons ; pitwood, 4756 loads, 

Coal :—Best steam, 22s, to 23s.; seconds, 20s, to 20s. fd.; house 
| coal, best, 20s.; deck screenings, 16s.; colliery, small, 14s. 6d. to 


| 15s.; smiths’ coal, 16s. Pig iron :—Scotch warrants, 
| hematite warrants, 76s, 6d. f.o.b, Cumberland ; Middlesbrough, 
| No, 3, 69s. 1d. prompt. Iron ore :—Rubio, 20s. to 20s, 6d.; Tafna, 


19s, 6d, to 20s, Steel rails, heavy sections, £7 10s, to £7 15s.; light 


i ditto, £8 10s. to £8 15s, f.o.b.; Bessemer steel tin-plate bars, 
| £7 5s. ; Siemens steel tin-plate bars, £7 7s. 6d., all delivered in 


in the export trade, especially to the east and also to northern | 
districts. Germany has been pretty successful of late in tendering | 


the district, cash. Tin-plates :—Bessemer steel, coke, Its. to 
16s. 3d.; Siemens, coke finish, 16s. 3d. to 16s, 6d. Pitwood, 17s. 
to 17s. 6d. 

London Exchange telegram :—Copper, £71 5s, ; Straits tin, 
£120. Freights steady. 


DeatH oF Mr, Enior Hopckin.—We regret to announce the 
death of Major Eliot Hodgkin, of Richmond, Surrey, who took from 
its inception a very active part in the management of the Pulso- 
meter Engineering Company, Limited, of Nine Elms Ironworks, 
Nine Elms. He was the eldest son of Mr. John Eliot Hodgkin, the 
managing director of the company, and received his education at 
the Kier, Wimbledon, and at Magdalen College School, Oxford. 
His best powers and first thoughts were given to business, in which 
he was indefatigable ; the time, of late very limited, which he 
could spare for recreation was largely devoted to athletic pursuits. 
Major Hodgkin possessed the volunteer decoration and jubilee 
medal, and held a captain’s certificate for tactics, having recently 
passed at the head of the list for the United Kingdom. He was 
forty-four years of age, and, was well known as a good sportsman 
and a bold, though careful horseman. He leaves behind him @ 
reputation for a rigidly conscientious performance of what he con- 
sidered to be his duty, and the affectionate remembrance of all 
those with whom he came in contact. 

TRADE AND BustNess ANNOUNCEMENTS. —- The Trusty Engine 
Works, Limited, Cheltenham, informs us it has made arrange- 
ments for the alliance of its business with that of the Shillingford 
Works Company, Limited, of Wallingford, Berks, whose complete 
plant and machinery will be removed to the Cheltenham works as 
soon as possible.—Mr. E. R. Dolby, 8, Princes-street, Westminster, 
S.W., has taken into partnership Mr. Percy M. Williamson #* 
from January Ist, 1900. The style of the firm will be Dolby and 
Williamson, and they will act solely as consulting engineers, with 
the same address as before.—Mr. James Howden Hume, who for 
many years has been associated with his uncle, Mr. James Howden, 
of 195, Scotland-street, Glasgow, has become a_ partner In the 
company.—The Hudderstield Town Council, at their meeting 0" 
Wednesday last, voted Mr. Edward A. Harman, M. Inst. CE. 
gas engineer, an increase of salary of £100 per annum from 
January Ist this year, with an additional £100 increase ns 
January Ist, 1901.—We understand that the Cyclone Grinding 
Works have been amalgamated with the Central Cyclone Company; 
Limited, and that in future the business of these two concerns 


will be carried on at 343 and 345, Cable-street, London, K,--Mr. 
John L, Stevenson is retiring from the position of chief engines 
to Messrs.. Bolckow, Vaughan, and Co., to take up the practice & 


consulting engineer, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 10th, 

personal interviews within the past twenty- 
f r hours with the representatives of some of the 
ee iron and steel corporations of the United 
seattes warrant the statement, upon authority of 
these concerns, that a very heavy mid-winter 
demand for iron and steel ar will spring up, 
‘nd will be booked at full current prices. These 
tlemen say they have no desire to wrices 
pee further, and will not do so unless driven 
he it. by outside influences, such as advancing 
freight rates, increase in cost of labour, or some 
other sudden cause. Freight rates, apparently, 
have been fixed for the season. The railroads are 
harmonising better than usual, They do not 
desire to introduce causes of friction or dis- 
content, or influence the public mind upon the 

t. The 


astion of railway gers 
the for a year of exceptional 
activity are very flattering. They expect to 
keep their plants ‘busy from now on until the end 
of the year, and to dispose of their products as 
fast as produced, and that prices remain the same 
as placing contracts. Two or three of the cor- 
porations interested in Lake transportations have 
all arrangements made for more vessels and more 
cars by the opening of spring, and they say they 
will be able to promptly fill all orders according to 
contract. New York capital is being interested 
ina number of steel and iron enterprises in the 
region west of the Mississippi River, Two or 
three rolling mills are to be built there which will 
be independent of the combinations, A large 
rail mill is projected—one which will be in a posi- 
tion, and possess advantages, which will enable it 
to compete with eastern rail makers. Quite a 
number of small iron plants are projected, which 
yill doubtless be begun early in the season and 
pushed to completion. The advance in freight 
rates from eastern points ranges from 20 to 50 
cents per ton, Every furnace company in 
the country has contracts placed from two to six 
months ahead, Contracts for bar iron in a good 
maoy mills run up into midsummer. Some of 
our mil makers have had inquiries within a week 
or two for rails for fall delivery. Prices are firm, 
ad no further attempt will be made to change 
uotations. Plate and structural mills are all 
jaded up with business, and will make no effort 
tw secure new work, even though there has been 
aslight recession in plate. Things are quiet in 
and around Pittsburgh, although the mills and 
furnaces are rushing to full capacity with business 
from three to six and eight months ahead. 
Billets are 35 dols, per ton; sheet bars, 36 dols.; 
furnace coke, 3.50 dols. in small lots ; ferro-man- 
ganese, 125 dols, per ton; Jin. plate, 2} cents. 
The Connellsville coke output now exceeds 
200,000 tons per week, all of which is sold up. 
All advices from western points show a very 
strong market. The Carnegie interests have had 
their agents in the South making heavy pur- 
chases, the object of which is not at present 
clearly understood by the trade. 


New York, January 17th. 

Commercial conditions as well as financial are 
much better, or rather, more settled than 
they were two weeks ago, The millionaires’ 
panic which disturbed the market during 
the early part of December has entirely 
disappeared. There have been no new develop- 
ments for a week in the iron or steel in- 
dustry. During the past few days several im- 
portant conferences have been held by railroad 
managers, industrial managers, trust and com- 
bine makers, and promoters of various kinds, all 
looking to the harnessing of business upon a 
better basis for the present year. There is an 
abundance of capital for new enterprises. 
Railroad managers are agreeing pretty well 
among themselves, Some very restrictive legisla- 
tion is likely to be passed by Congress, A Bill is 
now projected which will have the same authority 
over trusts that the inter-state commerce has 
over railroads, which, by the way, is not very 
much, 

Prices in a general way are steady, It dues not 
appear probable that there will be much of an 
upward tendency in any direction. If such a 
movement is to take place, the causes are not as 
yet apparent. Extraordinary preparations which 
have been made for the production of coal, coke, 
and iron ore, have passed the possibility of any 
higher quotations excepting as they may be 
rendered necessary by higher-priced labour. 
Miners throughout the country are expecting an 
advance of from 10 to 20 per cent. for their 
labour. Shipbuilding interests are working 
a hard for the passage of the pending Subsidy 

ill, 


CATALOGUES, 


Tue American Blower Company. Catalogues 
Nos, 115, 117, and 119. Patent automatic and 
fan system, timber, dry kilns, sechoirs  pro- 
gressifs for the manufacture of bricks, &c.. and 
the fan system of heating and ventilating as 
applied to factories, mills, and machine shops. 

John Wilson and Co., Lime-street, Liverpool. 
Catalogues of tubes and pipes, with fittings and 
connections to suit every description of work. 
The title of this well-appointed catalogue gives 
only a faint idea of the contents, which include 
steam gauges and valves, taps, stocks and dies, 
nd screwing machines, The book is well printed 
and indexed, 

The Cyele Components Manufacturing Com- 
pany, Limited, Birmingham. Parts catalogue, 
90. A copy of this handsome book will be 
forwarded to any trader on application. 

Hathorn, Davey, and Co., Leeds. Catalogue of 
pumping engines for mines. This book is divided 
into three main sections :—Pumping machinery 
driven by steam power, pumping machinery 
driven by hydraulic power, and pumping ma- 
chinery driven by belting, ropes, or electric 
motors, An introductory chapter contains infor- 
fe relating to the selection of a pumping 

ant, 


| 


LAUNCHES AND TRIAL TRIPS. 


Carri, wood cargo steamer; built by, Brun- 
chorst and Dekke, of Bergen; to the order of, 
Mr. P. Hamre, of Bergen ; to carry, 850 tons 
deadweight ; engines, triple-expansion, 380 indi- 
cated horse-power, 12}in., 20in., 32in., by 26in. 
stroke ; constructed by, the Laxevaags Engineer- 
ing and Shipbuilding Company, of Bergen ; trial 
trip, January 15th ; 104 knots. 

StROMBUs, cargo and petroleum - carrying 
steamer ; built by, Sir W. G. Armstrong, Whit- 
worth and Co., Limited; to the order of, M. 
Samuel and Co., of London ; dimensions, 410ft., 
H2ft., 38ft. Yin., moulded ; to carry, 8450 tons 
deadweight ; engines, triple - expansion, 28in., 
46in., 77in., by 48in. stroke, pressure 180 Ib.; 
constructed by, the North-Eastern Marine Engi- 
neering Company, Limited ; designed for burn- 
ing liquid fuel ; trial trip, January 16th; 10°6 
knots, 

Oro, steel screw steamer ; built by, Sir Raylton 
Dixon and Co,, Limited ; to the order of, Gellatly, 
Hankey, and Co., Limited, for the Plate Steam- 
ship Company, Limited ; dimensions, 352ft. 4in., 
47ft., 25ft. 9in., moulded; to carry, 5300 tons 
deadweight ; engines, triple -expansion, 25in., 
140in., 66in., by 45in. stroke, pressure 180 Ib.; 
constructed by, Sir C. Furness, Westgarth, and 
Co., Limited; fitted with Howden’s forced 
draught ; trial trip, January 19th. 

SHuNKAI Marv, No. 1, steel twin screw 
dredger hopper ; built by, Wm. Simons and Co., 
Limited, Renfrew ; to the order of, the Osaka 
Harbour Board, Japan; engines, compound, 
pressure 120 lb.; constructed by, the builders ; 
hopper capacity of 600 tons of spoil ; the buckets 
are to raise 500 tons per hour ; maximum dredg- 
ing depth of 36ft.: either sets of engines will 
drive the dredging gear; launch, completed 
January 18th. 

Lonpon Bripck, three-decked steamer ; built 
by, Ropner and Son, Stockton-on-Tees ; to the 
order of, Furness, Withy, and Co., Limited, for 
the Bridge Steam Shipping Company, Limited, 
London ; to carry, about 5200 tons deadweight ; 
engines, triple-expansion, 1100 horse-power ; con- 
structed by, Blair and Co., Limited ; trial trip, 
January 19th. 


GELDERLAND; built by, Blyth Shipbuilding 
Company ; to the order of, Flannery, Teaviee, 
and Johnson, for the Shipping and Coal Com- 
pany, Rotterdam ; dimensions, 249ft., 36ft. 9in., 
18ft. din.; to carry, 2250 tons; engines, triple- 
expansion, ye. 33in., S4in., by 36in.: con- 
structed by, MacColl and Pollock ; trial trip, 11 
knots. 


OPENING OF THE CHICAGO 
DRAINAGE CANAL, 


On January 2nd, 1900, water was first turned 
into the new drainage canal, and the canal is now 
full as far as the controlling works, where are 
the bear-trap dam and the Stoney sliding gates 
for regulating the flow of water from the canal 
into the tail-race leading fo the Desplaines River. 
The distance from Lake Michigan to the control- 
ling works is twenty-eight miles, of which the 
Chicago River forms six miles, while the total 
distance to the Desplaines River, below Joliet, is 
forty miles. The bottom width of the canal is 
160ft. in rock, and 262ft. in earth, although in 
many places the earth excavation has been taken 
out to a width of only 110ft., which is sufficient 
for the flow of 300,000 cubic feet per minute re- 
quired for the present population. The ultimate 
capacity will be 600,000 cubic feet per minute. 
The depth is about 36ft., with a minimum depth 
of water of 22ft. The cost up to the present 
time has been about £6,600,000. 

The Act for the canal was passed in 1889, and 
work was commenced in 1892, The main object 
of the canal is to divert the sewage of the city 
from Lake Michigan, and to discharge it into the 
Desplaines River, a tributary of the Illinois River, 
which in turn flows into the Mississippi. This 
will reverse the flow of the Chicago River, which 
at present is a bubbling stream of black sewage. 
The city draws its water supply from Lake Michi- 
gan by shafts one to five miles out, connecting 
with tunnels, but the sewage contamination has 
so fouled the water and the bed of the lake that 
the water is not fit for drinking purposes. 
Persons who can afford it buy spring water to 
drink, and pay water taxes in addition. It is 
expected that the canal will prove to be the com- 
mencement of a great waterway from the Lakes 
to the Mississippi, and thence to the Gulf. To 
accomplish this, the Government will have to 
spend about £5,000,000 in widening, deepening, 
and impinning the channels of the Desplaines 
and Illinois rivers, 


HUDDERSFIELD TRAMWaAys. — A telegram was 
received in Huddersfield on Tuesday to the effect 
that the local Corporation Tramways Bill for 
the extension of the tramways inside and out- 
side the borough, and for running them by 
electric or other motive power, had passed the 
Standing Orders of Parliament satisfactorily. 


NAVAL ENGINEER APPOINTMENTS.—The follow- 
ing appointments have been made at the Admi- 
ralty :—Fleet engineers: Daniel Griffin, to the 
Duke of Wellington, additional, for the London ; 
John 8S. Watch, to the Duke of Wellington, addi- 
tional, for the Cressy ; William J. Abbott, to the 
Duke of Wellington, additional, for the Neptune. 
Staff engineer: John A. H. Hicks, to the Rod- 
ney, appointment to the Cressy cancelled. Senior 
engineer, R.N.R.: W. Highet, to the Duke of 
Wellington, additional, for instructional course. 
Engineers: John B, Huddy, placed on retired 
list; Arthur W, Sutton, to the Tamar, addi- 
tional, for charge of Engineer Reserve Store, 
and of the Assistant Inspector of Machinery, 
Hongkong. Engineers, R.N.R.: P. Macdonald, 
W. M. Fletcher, P. Muir, A. G. Dixon, and T, 
Ripley, to the Duke of Wellington, for instruc- 
tional course. Artificer engineer: Simon W. 


Ramage, to the Cockatrice. Probationary assist- 
ant engineers: H. B, O’Dougherty, to the Vivid, 
supernumerary ; Frederick C. R. Paton, to the 
Orlando, Acting engineer: H. E, J, Reynolds, 
tu the Pembroke for the Sparrow. 


THE PATENT JOURNAL. 


Condensed from “The Mlustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 
*,* When inventions have been “ communicated ” the 
name and address of the communicating party are 
printed in italics. 


12th January, 1900. 


713. Meta. Trunks, W. H. and B. HH. Jones, Wolver- 
haropton. 

714. Combustion Esoines, 8. F. Wiles, 
ing. 


mingham. 


Burnley. 

717. CarpinG Encines, Dobson and Barlow, Limited, 
T. H. Rushton, and W. Hamer, Manchester. 

718. Locatinc Punctures in Tires, C. E. Corbitt, 
Chorley. 

719. Looms, J. A. Schofield, Keighley. 

720. VARIABLE SpeeD Gear, J. J. H. Sturmey, 
Coventry. 

721. A Rockne Tower, A. H. London. 

722. Time ALARM BELL, J. and R. 

723. Lininos of Hats, H. H. Mymms, London. 

724. Name Pvates, E. R. Baller, Liverpool. 


wood and J. Webster, Liverpool. 

726. VARIABLE SPEED Gear, T. Pease, Liverpool. 

727. Roap Venicies, G. H. Crouch, Burnley. 

728. Direction Sicns, J. H. Howarth, Rochdale. 

729. ExectricaL Swircues, C. M. Dorman, R. A. 
Smith, and H. G. Baggs, Salford. 

730. Dissectinc Bossin for Sewixc Macuines, F. G. 
Carter, Brighton. 

731. DyEinc Cops of Yarn, J. Major and T. J. 
Wood, Manchester. 

732. Brusues for CLEANING Boots, W. Love, London. 
33. RecoRDING INsTRUMENT, A. de Laski, Manchester. 

734. PLANIMETER, O. Ritcher, Berlin. 

735. Punch Purers, J. Obermaier and A. Stoltze, 
Berlin, 

Boxes, H. C. Pauland F. Hilbig, St. Louis, 


737. GEARING for Motor Venicies, G. P. Dorris, St. 
Louis, U.S.A. 
738. Fire-escare Lappers, J. Charman, Londyn. 


Birmingham. 
740. Boxes for Matcnes, R. Knowles, London. 


London. 
742. Suips’ PROPELLERS, G. Catanzano, London. 


J. A. Wilding, London. 

744. Drivinc Macutyxges, W. Heaton, London. 

745. Starr Rops, W. W. Thomas, Mosley, near Bir- 
mingham. 

746. StampinG Apparatos, D. B. Morison, London. 

747. Heatinc PortaBLe Cookinc Urensiis, R. V. 
Wart, London. 

748. “Time to Catt Ur” Inpicator, F. Proctor, 
London, 

749. Recuiatine Licuter, G. T. Richardson, London. 

750. DyNamMometeRs, F. J. Cox, Birmingham. 


Godfrey.—{Emrik and Binger, Holland.) 

752. ComBustion E. Hoflinger, Londen. 

753. SAPONIFICATION of the Ernyi-Carsponic Eruer, 
V. Rollet, London. 


London. 

75>. Gas Burners, J. E. Tatham and J. L. Cope, 
London. 

756. LicutinG and ExtincuisHinG Street Lamps, V. 
Croizat, London. 


. E. Brown, London, 

758. ConTROLLING Devices fur Motor Circuits, J. 
Wetter.—(The Elektrizitiita Akticngescllachast covmals 
Schuckert and Co., Germany.) 

759 Propvction of Picturss, J. J. Griffin and Sons, 
Limited, and J. L. Selanders, London. 

760. AppLyING ADHESIVE Stamps to Letrers, A. B. 
Knight, London. 

761. TRAVELLING Trunks, G. L. Lippeld, Londcn. 

762. Basy Carrier, H. T. Gould, London. 

763. Rove Cups, J. Severs and W. Knox, London. 

764. Rattway Wacon Brakes, T. Masters, London. 

765. AUTOMATIC GROOVED-RAIL CLEARER, E. von Planta, 
Manchester. 

706. ExpLosion Motors, G. and P. 
Kreutsberger, London, 


London. 


struction Company, Limited, and J. L. E. Daniel, 
London. 


G. T. Augspurg, London. 

770. GAS-PRESSURE ReGuLaATors, R. Hein and T. Hahn, 
London. 

771. Borer Furnaces, W. Kneen, London. 

2. Lamps for HEATING Irons, J. E. Bousfield.—(Le 

Société J. Drapier et Detboia, France.) 

773. of Benps, J. P. Fullerton, 
London. 

774. Frame with a BaLancep NEEDLE, G. 
V. Meurs, London. 

775. CONTROLLING the Action of Devices, W. E. 
Burnurd, London. 

776. Evectric Frrrines, A. E. Bennett, London. 

777. Lenses for Spectacies, G. Culver, Limited, and 
E. Culver, London. 


13th January, 1900. 


77s. Suow Carns, O. Schilzig.—( F. Philipps, Germany.) 

779%. Steam Enoine [xpicators, R. H. Smith, London. 

780. Manuracture of Botries, G. F. Priestley, 
London. 

781. Back-REst ATTACHMENTS for SADDLEs, C. P. Dun- 
stone, Birmingham. 

782. VenTILators, W. B. Johnson, Liverpool. 

783. Fountainsand Imrration Canpies, T. P. R. Brad- 

shaw and J, St. C. Legge, Dublin. 

784. Game Boarps, R. A. Patterson, Liverpool. 

785. Desk, 8S. Brentnall, Manchester. 

786. PackinG Boxes, G. M. Coomer, Bristol. 

787. Drivine Ciutcn for Cycies, C. Hicktun, Derby. 

788. AN.esTHETIC OPERATIONS, R. Marston, Leicester. 

789. Propcisiox, G. Chapman, Glasgow. 

79. Covptines, H. A. C. Parker and J. Horsfall, 
Manchester. 

791. Propuction of ARTIFICIAL Stones, H. Schurholz, 
Manchester. 

792. INcanpEescent Gas Buryers, G. Birch, Man- 
chester. 

793. CHALN Cups, O. Isherwood, Manchester. 

7%. FIELD SERVICE MANTLET, R. de Ricci or de Ritchie, 
Wimbledon. 

795. Sewine Macuines, J. K. Macdonald.—(The singer 
Manufacturing Company, United States.) 

7%. Gas Encrygs, F. de A. Alba, Glasgow. 
7. Licutine Gas Lamps, R. F. Hislop, Glasgow. 

798. ** New Curr Howver,” E. R. Head, Broadstairs. 

7. Construction of STEAM Enuines, W. H. Wilson, 
Glasgow. 

300. France for Urricut Pires, J. Hague, Ashton- 
under-Lyne. 

801. CREAM-SEPARATOR Drum, W. Bitter, Glasgow. 

802. Stamp and LABEL-FIXING AppaRATts, Ll, Kaufmann 
London. 

803. WaTER-TUBE Boilers, E. D.C. de Yarmett and E. 
M. Haynes, London. 

804. Bust Fors, J. Quigley, London. 

805. Extension Tastes, H. Mahneke, London. 

806. Drivinc MecHanis for Cycues, F. Pawel, Berlin, 


Germany. 


715. Avtomatic Bookmarker, J. W. Bowker, Bir- | 


| 
} 


716. MeRRy-Go-rounp, W. H. Clegg and L. Sedgwick, | 


7. Cottar for G. Wieczorek, a¢e Zimmer, 
mann, Berlin, Germany. 

808, Guns for THrowine Exerosives, E. M. T. Beddam- 
London. 

800. ApsustTaBLE Bearines, G. Wilks, London. 

810. Liqguip Merers, Hunger and W. Espenhayn, 
London, 

811. Hanpie for Wasn M. M. Wald, Kingston- 
on-Thames. 

812. Merat-cutrixe Macuixg, H. 8. Thomas, London. 

$13. Maxine AccumunLator Piatzs, Z. Stanecki, 
London, 

814. Oreratine ELecrric Motors, B. G. Lamune, 
London. 

815. Carbs, E. Wade, Liverpool. 

816. Device for Sativa, L. Nelicker, Liver- 

$17. Apparatus for Oxipisinc Ores, A. W. Tangyc, 
Liverpool. 

$18. CycLinG Skirt, G. K. Scruton, Birmingham. 

319. Roorine, W. F. Jones, London. 

+ Water under Hicu Pressure, C. F. 

Hiippenbater, London. 


| 821. CATAMENIAL Paps, E. Nowell, London. 


H. Miles, Burnley. 


739. Draucut Hooks, T. P. Marsh and J. McDougall, | 
741. Prorectinc Writisc Marerias, A. G. Turner, | 


743. Ammunition Boxss, W. Rothschild, G. D. Smith, | 


751. Coatinc Paper with Water Coxours, C. F. | 


754. ComBineD Lamp and Nicut-Licut, W. 8. Simpson, | 


7. Securinc the Exps of Unwe_pep R1sas, | 


767. Automatic Macuiyes, M. E. Reisert, | 


768. Evectric Arc Lamps, The Davy Electrical Con- | 


76% Macuine for Compressine Gas, C. H. Bryant and 
| 868. Boot Lasts, J. J. Eckert, London. 


822. CIGARETTE-MAKING MACHINE, La Société Borel ct 
Compagnie, London. 

823. New ApsustaBLe Cutrer E. Wegmann, 
London. 

$24. Heap Rests, G. T. Walker, London. 

25. Canopies for Hammock Cuaairs, R. G. Cutler, 
London. 


| 8: 


725. Wrraprawinc Liquips from Barres, 8. Green- | 826. on Raitways, 8. R. R. Matthews, 


London. 

827. BuLuets, C. B. Miller, London. 

823. Apparatus for Mixinc Brewers’ Masu, G. Ulrich, 
London. 

82% Srartinc Gas Enoives, E H. J. C. Gillett, 
London. 

830. CARBURETTING AiR, W. Peck, London. 

831. WeicHinc Macutnes, D. Abercrombie, London. 

832. CoLours for Corron, The Société Fran- 
gaise de Couleurs d’ Aniline de Pantin, London. 

833. ORDNANCE ProsecTILes, T. Cloke, London. 

834. PLarvorm WEIGHING AppaRatts, W. F. Stunpson, 
London. 

835. Maxine Banks for Neepies, A. J. Langelier, 
London. 

836. STEERING TorPEDOEs, A. E. Jones, London. 

837. INCANDESCENT ELectric Lamps, H. H. Lake. (7. 
Shearman, United States.) 

838. INCANDESCENT Lamps, H. H. Lake. —(7. 
Shearman, United States.) 
839. ELectric Lames, H. H. Lake. (7. 

| Shearman, United States.) 

| $40. INcaNpEscEeNT Evectric Lamps, H. H. Lake. 
Shearman, United States.) 

S41. Apparatus for M. E. 
Stedmond, Edinburgh. 


Lith January, 1900. 


842. GrippING MecHANIsM for PRINTING MACHINES, M. 
Smith, Manchester. 
843, Workine Bicycir Brakes, J. W. Smith, Leed~. 
344. Bossins for TextiLe Macutvery, H. W. Wilson 
and J. Greenwood, Manchester. 
345. BicycLe Motors, A. Duncan, London. 
846. Sizinc Macuines, J. Veevers, Burnley. 
| $47. PropeLLinc MecuasisM for Motors, W. Crabtree, 
| _ Manchester. 
| $48. Uppravcnt Cow for Cuimney Tops, J. Link- 
leter, Tynemouth. 
840. VARIABLE-SPEED Gear for Motor Car:, A. Farnell, 
| Coventry. 
| $50. Air Tuses for Pyeumartic Tires, A. Pickering, 
Manchester. 
3851. Burrers for Looms for Weavinc, E. Howorth, 
| Halifax. 
852. Grippinc Device for E. R. Bartleet, 
Birmingham. 
$53. Or Freeper, T. P. Renncl lscn, Woolston, Hants. 
$54. Paper Bac-makinc Macuines, E. C. Lovell, 
Bristol. 
$55. Trouser Cites, J. M. Martin, Edinburgh. 
856. SEALING Boxes, &c., A. Lovell and G. Fincken, 
Bristol. 
857. Trovser Hancer, J. D. Brunton and W. M. Field, 


G ow. 
858. Paper FasreNer, A. and G. Donaldson, Hawick, 
N.B. 
| $59. ForMING SELVEDGEs, E. and H. W. Stansfeld and 
W. Depledge, Bradford. 
860. RecuLatinc WATER Fittration, W. M. Langford, 
Birmingham. 
| $61. SHreELDs for Prorectinc Soipiers, R. 8. Horne, 
| Bedale, Yorks. 
| $62. PHonocrapHic DiapHRacMs, W. Bradley, South- 
port, Lanes. 
863. Power Motor, W. Newell, San Francisco, U.S.A. 
864. Aquariums, J. Johnson, London. 
| $65. Porato-picciInc Macuine, W. Basford and W. 
Gospel, London. 
3866. HERMETICALLY CLosiING Recertacies, V. Labarrire, 
London. 
867. Tents, W. Shukow, London. 


869. Automatic Race Game Macuines, F. 3. Cox, 
London. 

$70. Pipes for Smokers, H. Palmer, London. 

S71. STEAM SwiveEts, G. H. Mellor, London. 

872. WaTeR-cLosets, C. E. Monkhouse and F. O. Prince, 
London. 

873. ALuminictm ALLoys, L. G. Baudelot, London. 

874. ComposiTe ALUMINIUM ARTICLES, L. G. Baudelot, 
London. 

875. Brock for Rissoy Trimaincs, J. Cash, London. 

876. Guarp for Pristine Macuiyes, G. W. Beetles, 
North Woolwich. 

877. Renner Ferment, J. R. Hatmaker.—{/. 4. Just, 
United States.) 

878. O1Ls, J. R. Hatmaker.—(J/. 4. Jus/, 
United States.) 

879. CyLinpers for Steam Enotxes, R. T. Surridge, 
London. 

880. Course for Suips, J. Heim, London. 

881. SHEaRs, G. B. Rowe, London. 

882. Mupevarp for Cass, T. Braid, R. Gough, and C. 
Ryan, London. 

883. Boats, J. P. Bayly.—(C. de Redon, 

884. Bouts and Nuts, A. Maréchal, London. 

885. Screw Biock, R. Lewis, Lianelly. 

886. Rar~way Cars, C. Vanderbilt, London. 

887. VALVE Apparatus for Gas Encines, C. D. Abcl.— 
(The Gasmotoven Fabrik Deutz, Germany.) 

888. RecEIVING and Storinc Messacgs, P. O. Pedersen, 
London. 
889. Propucrion of INpico Paste, J. Y. Johnson. 
The Badische Anilin and Soda Fabrik, Germany.) 
890. Propuctnc New CoLourtnc Matrers, J. Y. 
Johnson.—(The Badische Anilin and Soda Fabrik, 
Germany.) 

$91. for H. H. Lake.—(X. G. Sykes, 
United States.) 

802. for OVERHEAD Tramway, R. Humphries, 
London. 

893. Distittinc Water, H. A. Vachell.—(H. Pattise, 
Nova Scotia.) 

Manuracturtne Pitre Fasrics, T. J. Stearns, 
London. 


Guarp for Bicyete Cranxs, W. P. Grafton, 


London. 

so. BicycLe Mecuasism, J. T. F. Conti, 
London. 

so7. Apparatus for CLeanine Snips, H. W. Branch, 
London. 

sos. AUTOMATICALLY FeEDING BotLers, W. Schulz, 
London. 

89. BAKING AGGLOMERANT SuBsTANcEs, M. Perraud, 
London. 

900. Jucs and Borries, F. W. Golby.—(P. Wiesner, 
Germany.) 

901. Propuction of Sotip HyDROSULPHITES, Y. 
Johnson.—(The Budische Anilin und Soda Febrik 
Germany.) 


| | | 
| 
| 
q 
| 
| | 
| 
| | 
| | 
| | 
| | 
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902. MANIPULATING PHoroGRApPHic Fits, H. Farmer, 
London. 

03. CHALRs for OMNrBUsEs, J. Jackson, London. 

4. Liresoats, E. Estrella, London. 

905. Burners, A. Graetz, London. 


906. SELF - LIGHTING CIGARETTES, P. Guadagnini, 
London. 

7. Brusues, F. Funck, London. 

0s. Drawinc BicycLe Spokes, G. T. Warwick, 


London. 

02 Boots, J. W. Mackenzie.—(S. W. and 0. L. 
King, United States.) 

10. Propucinc Gas, W. Knapp and R. Steilburg, 
London, 


M1, Seats, J. D. Hawkins and G. H. Rowell, 
London. 

lz. Toy, W. Stranders, London. 

13. Fence Posts, &c., A. J. Boult.{(C. Lesage, 
France.) 

Curtain Supports, A. R. Carlberg, 
London. 


PAsSTILE SHELLS, A. J. Boult.—(La Ruisson Social: 
Sthvlin and Co., Belgium.) 

M16. OpEninc Winpows, A. J. Boult.—(2. Kiehle, 
France.) 


LT. Bep-pans, M. A. Haack, London. 


lith January, 1900 
W. Jones, Birmingham. 


MEcHANISM of Looms, G. ©. Draper, 
London. 

20. Notiryinc CRICKET Scores, A. Cresswell, Bir- 
mingham. 


w1. CutTtinc Tosacco, W. Henry and E. L. Marley, 
London. 
922. REPRODUCING Movine Screngs, A. St. V. Burnaby, 


. A. J. Wheatley, Birmingham. 


m4. Dritts for Coat Borrse, J. Haston, sen., 
Glasgow. 
_%5. Speep Gear, J. Liggins and J. Gardner, 


Coventry. 

26. Matcu Hotpers or Stanps, W. H. Pearson, 
Sheffield. 

7. Insucatinc Wires, C. Wilson and J. Marriott, 
Sheffield. 

s."HanD SHIELD for WaRFARE, T. 8S. Forster, Sunder- 
land, 

MILITARY SutEtps, J. L. Kennedy and J. Taylor, 

irmingham. 

30. Covptrnes, G. A. Ryder and A. 
Manchester. 

881. Imitation HemstitcH, W. Bowden, 
Manchester. 

32. NEEDLES, W. Cook and H. Robinson, Crabbs 
Cross, near Redditch. 


Parkinson, 


GuLieys for Ventivatine, &ce., E. A. Green, 
Leeds. 

Sawine and CuHoprinc Woop, J. E. Milner, 
Huddersfield. 

035. Soap, E. J. T. Digby and T. Littlehales, Bir- 
mingham. 

936. Stanps for Lavatory W. D. Mould, 
Birmingham. 
7. LATHE MECHANISM, T. Webster and A. E. Bennett, 
Birmingham. 

03s. Casn Boxes, J. Malin and J. F. Wood, Birming- 


ham. 

030. CaNDLEs, &c., 
London. 

40, WatTerR-cLoseT Apparatus, J. Shanks, Glasgow. 

41. Frictionat Brakes for Roap VEHIc.Es, A. Barr, 
Glasgow. 

‘42. BoTrLe Stoppers, E. A. Matthias and W. H. 
Harrison, Liverpool. 

“43. BuTron-HoLE SEWING Macuines, J. K. Mac- 
donald.—{ The singer Manufacturing Company, United 
States.) 


R. J. H. Fox and J. L. Dupre, 


44. Stop Rops, J. Bowden and J. Morris, Man- 
chester. 

045. ELectric Bey Pusu, C. and C. Caulton, Liscard, 
Cheshire. 


046. Frre-arMs for Mititary WARFARE, H. Hawgood, 
Manchester. 

47. Rirves, J. V. Hulme, Manchester. 

48. Surps’ J. and L. A. R. Lichetti, 
Glasgow. 

‘40. TeLepnoyy, D. Sinclair, London. 

250. Dump Waiters, C. Schuster, Berlin. 

051. Governors for Stcice Hatcues, E. Hodez, 
Berlin. 

52. GRAIN-DRYING MAcHINEs, G. Witherington, jun., 
London. 

093. Gates, J. Bode, London. 

054. Apparatus for Cookinc and Dryine, J. F. 


Bussells and The American Process Company, 
London. 

55. MacHINERY for LEATHER E. Wilson, 
London. 


056. TELEPHONE Apparatus, D. H. Wilson, London. 

057. Mats, A. Whiteway and C. Macintosh and Co., 
Ltd., Manchester. 

038. Sayp SpREADER for Locomotives, W. Schug, Bir- 
mingham. 

05% Recovery of Precious Metats, A. G. Goldsobel, 
C. Jablezynski, and W. Mutermilch, London. 

960. Wrixpow CLEANING, M. Vincent, London. 

‘Wil. RoAD-BREAKING MACHINES, H. Morrison, London. 

oi2. A New Brake for Carriaces, L. Fischer, 
London. 

063. Truss Paps, A. J. Boult.—(&. W. Browne, United 
States, 

4. Smoke and Gas Consumers, W. N. 
London. 

(45. Cases for Ho_pinc Cicaretres, C. B. Reynardson, 
London. 

‘6, Rorary Enorxes, W. A. Koneman, London. 

‘7. PORTABLE INSTRUMENT Cases, J. T. Musgrave, 
London. 

068, BorrLe Seats, W. E. Heath, London. 

Roorrne TiLes, H. Wilken, London. 

070. Baker's WorKING Knives, A. Reuscher, London. 

“71. Protector for MacuineE Toots, H. Greiner, 
London. 

72. Fry Trap, J. Elley, London. 

. Umprevas, G. Schreck, London. 

74. Cross Winpinc Macuiyes, R. Voigt, London. 

075. Straw SHAKER for THRESHING MACHINES, J. 
Sauvegarde, London. 

76. STEAM PRESSURE 
Shearer, London. 

077. Pyeumatic Tires for E. T. Cheer, 
London. 

078. Cuatrs, C. J. Wiseman, London. 

79. DustLess Sweeprnc Brusues, J. P. Wiens and C. 
Reichert, London. 

80. Hanp Wasninc Grove, C. 8. Hunter, Earby 
Colne. 

FinceR ATTACHMENT for TURNING the LEAVES of 
Books, F. W. Golby.—(H. Leeder, Austria.) 

82. ATTACHMENTS for PRINTING PREssEs, W. H. 
Deidrick, London. 

083. Macuines for MAKING Paper Baas, H. H. Lake. 

(The National Manufacturing Company, United 
States, 

984. for Fotpinc W. A. Zeidler 
and G. A. Clark, London. 

085. TREATMENT of CompLex Zinc Ores, G. de Bechi 
and The General Metal Reduction Company, Limited, 
London. 

PAPER-FOLDING 
Zander, London. 
O87. DoUBLE-BARREL BREECH-LOADING SPORTING GUNS, 

J. W. Frazer, London. 

vss, WaTER-TUBE BotLers, P. A. Newton.—(J. Muja- 
hava, Japan.) 

080, SMOKE-CONSUMING FURNACES, E. Edwards.—(R. 
Woler, Germany.) 

900. Press-copyinc Book, F. H. Le Sueur, London. 

91, Device for Lirtinc Basins, E. W. Wood, London. 

2, WHEELS for VEHICLES, E. Edwards, London. 

093, CoMBINED Foot-rEst and Rim Brake, J. W. Swan, 
London. 


Decker, 


IxpicaTors for M. 


Macuines, W. Lang and W. 


94. Coatinc of PHotocRapuic Fixms, C. E, Hearson, 
London. 

995, Trousers Cups, G. Daws, Birmingham. 

906. Rorary Stirrers for Roasting Furnaces, W. P. 
Thompson.—{Z. T. Wright, United States.) 

997. Links, C. Schar and M. Schmid, 
London. 

998, Dentat Cuairs, F. Ritter, Liverpool. 

999, PHorccrapHic H. B. Sharp and H. C. 
Hitchmough, Liverpool. 

1000. PacxinG of Pressep Yeast, E. Mitller, Man- 
chester. 

1001. Drarsinc Apparatus for Water of CoNnDENSA- 
tion, A. von Bischoff, London. 

1002. Traction Encives, B. J. Diplock, London. 

1003. SAILING VESSELS, G. H. Perkins, London. 

1004. CRucIBLEs and CRUCIBLE FuRNACEs, A. Roynolds, 
London. 

1005. Furnaces for HEATING 
Reynolds, London. 

1006. CrucIBLEs, A. Reynolds, London. 

1007. CoLouRING Matters, O. Imray.—(The Society of 
Chemical Industry in Basle, Siritzerland.) 

1008s. Too. for Fasteninc Burrons, E. Thuillier, 
London. 

1009. ELECTRICALLY-OPERATED Locks, C. B. MeCabe 
and L. Goughenour, London. 

1010. MaLTinc Drums, J. F. Dornfeld, London. 

1011. PLouGus, J. W. Hornsby, J. Lowson, J. Money, 
and W. Grice, London. 

1012. ELxcrriciry Mrrers, W. M. Mordey and G. C, 
Fricker, London. 

1013. Cootine Arr, 8. C. Davidson, London. 

1014. Matcu Boxes, J. Campbell, jun., London. 

1015. Strut Backs, J. Joseph, London. 

1016, FURNACE-FEEDING MECHANISM, R. McP. Camp- 
bell and A. H. Schofield, London. 

1017. Boxes for CONTAINING ARTICLES, G. Rosenwald, 
London. 

1018. APPARATUS for 
Ungethiim, London. 

1019. SMALL-ARMs, C. Heywood and B. Gee, London, 

1020. SHIELD on WHEELS to Form a Cover, L. Mason, 
London. 

1021. FricTIONAL GEARING, G. Silvestri, London. 

1022. Mountine of ELectric Arc Lamps, G. C. Marks. | 

(Continentale Jandus Eleclvicitats A, G. (Société | 

Anonyue), Belgium.) 

1023. TYPEWRITING MACHINES, J. C. Fell. 
Typerrviter Company, United States.) 

1024. ELecTRICAL Switcues, S. H. and H. W. Heywood, | 
London. 

1025. CRrvciBLE FurNaces, H. Birkbeck.—(E. W. | 
Hopkins, Germany. 

1026. ELectric Heater for Heatinc A. W. | 

awton, London. | 

1027. Frrinc ExpLosivE MATERIALS, F. L, L. Lefranc, | 
London. 


LonG ForGinos, A. 


PRACTISING MassaGE, F. L. | 


(The Union 


17th January, 1900. 


1028. The African Huntine Game, T. W. Tidy, Black- 
heath, Kent. 

1020. MANUFACTURE of Boots, W. H. Cowper, Weston- 
Favell, Northamptonshire. 

1030. MovaBLE Tyres, F. P. E. 
Co. Cork. 

1031. DupLicaTE PLANT 
Halton, Bucks. 

1032. Tea Kerrie, G. Roper, Oldham. 

1033. [NsTaLLations, F. Bathurst, | 
London. | 

1034. CHEMICAL CONDENSING Apparatus, R. W. Oddy, 
Rochdale. | 

1035. TRACHEOTOMY TuBEs, T. W. Cave, Nottingham. | 

1036. FirE-poors for Brewers’ FurNaAcEs, D. 8. L. j 
Archibald, Bristol. | 

1037. Driving MECHANISM for Motor Cars, A. Schau- 

schieff, Halifax. | 


Pottor, Skibbereen, 


Barrow, R. C. Sanders, 


1038. CycLe Brakes, J. K. Starley, Coventry. 

1039. BACK-PEDALLING CycLE Brakes, J. K. Starley, 
Coventry. 

1040. Cass, H. Allday, Birmingham. 

1041. Leaarne, J. Jeffery, Manchester. | 

1042. SELF-FASTENING Frost Coes, 8. C. Wooldridge, | 
London. 


1043. TREATING Roap Sweerincs, J. 8. Hainsworth, | 1 
| 123 


weeds. 

1044. G. Barker, Sutton Coldfield, War- 
wickshire. 

1045. Batt Vatve for Hypravuii: Jacks, J. Black- 
burst, Sheffield. 

1046. ADVERTISING VEHICLE, H. 
brough. 

1047. Brack O1nTMENT, A. P. Coke, Mansfield Wood- 
house, Notts. 

1048. Liguip Dirrusers, H. Butzon, London. 

1049. Automatic Gas RecuLator, J. Vaillant, 
London. 

1050. PADDLE-WHEELS, E. A. Levins and C. Nelson, 
Vancouver, Canada. 

1051. Breecues, 8. B. McCallum, Plymouth. 

1052. Seats, B. Faux, Bristol. 

105, METAL Manvuracture, H. Wachwitz, 
L. Sattler, and M. Diinkelsbiihter, Halifax. 

1054. CisteRNs, 8. Clark, Glasgow. 

1055. AsH-Box, W. Matthews, Leamington Spa. 

1056. DoveraIL Section Tire, J. Johnson, 
London. 

1057. Rovinc Frames, A. Lees and Co., Ltd., and R. 
Taylor, jun., Manchester. 

1058. Corset Busks, E. K. Menzies, Danellan West 
Ferry, Forfarshire. 

1059. Device for ProrectinGc Soupiers, R. A. White, 
London. 

1060. PHOTOGRAPH DETECTIVE BaLLoon, C. H. H. Tiffin, 
London. 

1061. for RarLway Wacons, J. W. Emmott, 
London. 

1062. Process for PRESERVING SQuiLLs, V. Schlesinger, 
Birmingham. 

1063. FLUSHING 
Germany. 

1064. AppLyING BRAKES to BicycLes, W. H. Sharp, 
London. 

1065. Heat Reeutators of [Ncupators, J. B. Everall, 
London. 

1066, INSTRUMENTS for TAKING SOUNDINGS, E. E. Wigzell, 
London. 

1067. Guipe for Cuttinc Breap, F,. G. Wheelwright, 
London. 

1068. MupGuarb, 
London. 

1069. .FLour Mixer, J. Collard, London. 

1070. Gavce Cocks for Steam Botters, E. Hafner, 
London. 

1071. FLUSHING Apparatus, T. G. Rhodes and R. Gaunt, 
London. 

1072. PRopvuct oBTAINED by the Uritisation of the 


Bennett, Middles- 


WarterR-cLosets, R. Pauls, Berlin 


Bramall and J. Lochhead, 


Resipves from the MANUFACTURE of AciD, P. Claes, 
London. | 
1073. Tires, J. A. Wheeler, London. | 
1074. HoLpInG ADVERTISING ToKENs, A. Etzensberger, | 
London. 
1075. Casks, J. Wetter.—(Francke and Gedrvath, Ger- | 
many.) | 
1076. VALVE Motion of Pumps, A. J. Wilton, London. 
1077. BRAKE - OPERATING Apparatus, C. H. Cooke, 
London. 


1078. CoveRING ELectricaL Wires, H. A. Kent, | 

London. | 
107%. Fare Meters, F. Marley and J. M. Black, 
London. 


1080. ProsectiLes, H. C. Sanders, London. 

1081. Pump, G. F. Strawson, London. 

1082. TIN-PLATE MATERIAL, C. F, Mendham.—(W. L. 
Bailey and P. Murray, China. 


1083. Trees for Boots, J. Lucking.—(G. Pabst, 
Germany.) 
Trees for Boots, J. Lucking. —(G. Pabst, 
wan.) 


$5. CoLUMN or Post Lamps, W. T. Hagger, London. 
6. PREPAYMENT Gas METERs, B. Paterson, London. 

1087. STEAMING and SmootHinGc Fasrics, F. Wever, 
London. 


1088. AMIDO-PHENYLTARTRONIC Acips, G. W. Johnson. 
+(C. F. Boehringer and Sohne, Germany.) 

1089, Conpuctors, H. Ediaunds, London. 

10%. H. V. R. Read, London. 

1091. Conveyinc ExpLosivE MATERIALS, W. 
London. 

1092. Serrinc Out A. T. Arnold, London, 

1093. Urinisingc Waste Heat, C. D. Abel.--(S. ZL. 
Fernandez, Spain.) 

10%. HyDROGENISED BeNZyLAMINE Bases, Imray. 
The Farbirerke covmals Meister, Lucius, and Briin- 
ing, Germany.) 

1095. Pie Fasrics, Brintons, Limited, and T. Green- 
wood, London. 

1096. _KircHEN C. B. R. Schultze, London. 


Peck, 


| 


1097. CHARGING MACHINE for Gas Retorts, J. West, 


London. 


| 


1098. Trousers Srrercuer, R. H. Bishop and E. W. 


Dawson, London. 

1099, CHANGE and Reversinc Gears, W. G. Wilson, 
London. 

1100. Execrric Motors, W. Langdon-Davies and A. 
Soames, London. 

1101. Evectric SwitcHinc Apparatus, W. F. Jones, 
London. 

1102. Lirk-BELT, H. J. Thomas, London. 

1103. TrousER Pockets, E. Kleinen, London. 

1104. AiR Pump Covpiincs, H. Sefton-Jones,—(@. 
Miller, Germany.) 

1105. Steam Traps, W. C. Borrowman, Liverpool. 

1106. StrercHine Covers for PNeumMatic Tires, J, 
Merle, Liverpool. 


| 
| 


| 


1107. NON-REFILLABLE Borries, J. Reepmaker, | 
London, 
100. 
1108. Vienrrrer, A. Maurice, Pinhve, Devon. 


1109, Extracting Meracs from Rock, J. F. 
Donovan, and G. 

1110, COMBINATION 
Birmingham. 

1111. Dravcxt in Fives, E. H. Hudson 
and J. Rann, Leeds, 


Spour Tar, C. J. Cooke, 


1112. INTERCHANGEABLE Tospacco Pipe, W. Priest, 
Grantham. 
1113. Makinc CarsonaTEe of Macyesia, W. Marsh, 


Manchester. 

1114. Looms, J. Ramsden, A. T. Taylor, and J. Rams- 
den, Huddersfield. 

1115. for Venictes, J. W. Hartley, Stone, 
Staffs. 

1116. Dotis, W. Townson, Burnley. 

1117. Sates’ Bertus, A. N, Chamberlain and W. L. B. 
Hall, Birminghata. 

1118. BrickK-MAKING Macuinery, T. Whittaker, jun., 
Liverpool. 


| 1119. Boor for Wear in Matt Kitns, C. Buckley, 


Huddersfield. 


| 1120. Wire Rorr, H. 8. Clement and J. M. Ralston, 


Glasgow. 
1121. CiGaretrre Houpers, P. Finucane, Coventry. 
22, DETECTING ExpLosive Gases, J. G, A, Rhodin, 
anchester. 
. PNeumatic Tires, T. H. McCauley, Kingston-on 
Thames. 
1124. FeEp-waTeR Heater, D. B. Cumming, Liverpool. 
25. Warer Power, A. Carson, Levenshulme, Man- 
chester. 
1126. APPARATUS for FILTERING SEWAGE, J. Murrie, 
Glasgow. 


Latimer, | 
Stevenson, Kingston-on-Thames. | 


| 635,531. 


1127. Automatic Reversinc Gear, G. F, Sturgess, | 


Leicester. 

1128. Roap SwEEPInNG Carts, A. J. Boult.—(L. Var 
Wesemad and Jongers, Belgium.) 

112% Dryine Yarns, J. Lloyd, Manchester. 

1130. PERMUTATION PicTURE Propuctiox, H. M. 
Gregar, London. 

1131. ENVELOPE OPENER, T. and H. Saltinstall-Taylor, 
London. 

1132. TAKING-OFF APPARATUS Of PRINTING MACHINES, 
D. T. Powell, London. 


| 1183. INCANDESCENT ELectric Lamps, A. J. Boult. 


(M. Sauralle, France.) 
1134. CoIN-FREED PHonocrapnH, The Berliner Electro- 
mechanische Werkstiitten G. m. b. H., London. 
135. PuLLEys, W. Schischkar, Birmingham. 
. Smokers’ Combinations, G. Cole, London. 
1137. INstRUMENT for PuRPosES of W. 
Youlton and C. J. W. Hanson, London. 


| 1138. TELEscores, F. W. W. Baker, London. 
| 1139. SkeTcHER’s Cup, J. A. Simpson, London. 


1140. DiscHarGcinc CarGco from J. Oman, 
London. 

1141. GRaPNEL Nocain, 8. Elliott, Newbury. 

1142. Devices for BeNpING Pipes, C. R. McKibben, 
London. 

1143. Pumps for INFLATING PNEUMATIC TiREs, De W. 
B. Smith, London. 

1144. CELLAR Taps, C. F. Hengst, London. 

1145. AppARATUS for StartTisG Esoines, W. G. 
Wilson, London. 

1146. Expiosive Cuarces, W. G. Wilson, 
London. 

1147. ELectric Morors, P. Jensen.—(The Browning 
Manufacturing Company, United States.) 

1148. Trovens for ELectric CaBuEs, Siemens Brothers 
and Co., Limited, A. E. Foster, and H. J. Nott, 
London. 

1149. ATTACHMENTS for Horse H. L. Gulline, 
London. 

1150. Biack CoLourinc Marrers, J. Imray.—({La 
Société Anonyme des Matieres Colovantes et Produits 
Chimiquea de St. Denia, France.) 

1151. Buack CoLourinc Martrer, C. D. Abel.—(The 
Acticn Gesellschast fiir Anilin Fabrikation, Germany.) 

1152. MecuHanisms for Type-SETTING MACHINES, 
Imray.—(The Unitype Company, United States.) 

1153. Ovens for Use on Suipspoarp, E. Beabby, 
London. 

1154. Pygumatic Tires, J. 8. Tripp, London. 

1155, Apparatus for RecoveRInG V. Camiz and 
A. Gobba, London. 

1156, Fites for Letrers, J. Hillebrand, London. 

1157. Pires, F. E. Goize, London, 

1158. Compinep Deck Seat and Lire 
Williams aud H. Bates, London. 

1159. TELEPHONE Receivers, H. J. Robson, London. 

1160. DyNamo-ELECTRIC Macuines, A. J. Protheroe, 
London. 

1161. APPLIANCE for PREVENTING Stoopinc, N. Lee, 
London. 

1162. NaviGABLE AEROsTAT, H. 
Francois and B. Contour, France.) 

1163. FuRNiITURE Castors, T. Smith, Birmingham. 

1164. Yeast as Catrie Foop, A. J. Oxford, 
Birmingham. 

1165, FUEL-SAVING 
London. 


Rart, A. H. 


Sefton Jones.—(H. 


FIREPLACE System, 8S. Hudson, 


| 1166, WATER-SOFTENING APPARATUS, F, R. K. Erfinann, 


London. 

1167. Suspension Device for Lamps, A. J. Fabre, 
London. 

1168. Circuits for TELEPHONE MEASURED SERVICE, J. 
E. Kingsbury. —(The Western Electric Company, 
United States.) 

1169, Wrappinc up Cakes of Soap, The Wrapping 
Machine Syndicate, Ltd., T. Dewhirst and W. Jamie- 
son, London, 


SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette. 


635,447, Evectric INCANDESCENT Lamp, W. J. Phelps, 
Elinwood, I11,—Filed July 25th, 1898. 

(laim.—An incandescent lamp having two filaments 
or two sections of one filament connected in series, the 
two ends of the joined filaments being permanently 
connected to the lamp terminals and a third terminal 
connected to the junction of the two filaments or 


sections, said third terminal being adapted t, 
electrical contact at will with one of the termin Ps “4 
Oly 


socket or receptacle through a longitudinal MOVeMent 
of the lamp with respect to the socket. i 


635,473. THREE-LENS SysTEM FoR PHOTOGRAPHY 
Purposgs, (. P. Goers and EB. con Hoegh, Fried, 
Germany.— Filed March 1st, 18, 

Claim.—(1) In a three-lens system for Photographic 
purposes, the combination with a lens, formed jy 
cementing together a biconvex lens of high-refractiyy 
index and a biconcave lens of low-refractive index, of 
a meniscus the surface of which, facing the « OMposite 
lens, is curved in such a way as to leave bet ween them ay 


| air space, having the form of a positive meniseus oy), 


[635,473] 


stantially as shown and described. (2) Ina three-lens 
system for photographic purposes the combination 
with a biconcave lens of low-refractive index, cemented 
to a biconvex lens of high-refractive index, of « positiy: 
meniscus, placed in front of the biconcave lens; th: 
surface of said meniscus facing the biconcave lens 
having a longer radius than the opposite surface of 
the biconcave lens, substantially as shown an 
described. 
Pump, F. Edirards, London, England, 
June 10th, 1807. 

Claim.—(Q1)) Ina pump, a valve chamber provided with 
a removable door and a valve seat, a stud having its 
outer end adjustably mounted in the wall of said 
chamber opposite said valve seat and its inner end 
extending freely into a hole in said valve seat, a guani 
carried by said stud, and a valve fitted to slide on the 
inner end of said stud between said valve seat and 
guard, substantially as described. (2) In « pump, the 
combination with the pump cylinder and 


635531] 


forated valve plate at the head or delivery end of the 
cylinder, of a valve chamber having an outlet branch, 
a removable cover, and a removable door, studs 
screwed through said removable cover so as to be cap- 
able of endwise adjustment from the exterior thereof 
and having their inner ends normally extending freely 
into holes in said valve plate, guards carried by said 
studs, and head valves mounted to slide on the inner 
ends of said studs between the guards and valve 
plate and control the quan in the latter plate, 
substantially as described. 


635,694. Pump, Fo W. Manze, 
Filed Julu 7th, 189s. 

Claim.—(1) A device for converting a reciprocating 
movement into an intermittent rotary movement col- 
prising an internally grooved annular ring rigidly 
mounted upon a shaft, a reciprocating arm loosely 
suspended from the same shaft and having « longi 
tudinal slot, a clutch block adapted to fit and travel in 
the groove in the ring, a rod pivotally connected at ene 
end to the clutch block and a bolt passing through the 


(233684) 


opposite end of the rod and the longitudinal slot in 
the arm, and adjustable in said slot to vary the post 
tion of the clutch block with respect to said arm, #5 
set forth. (2) In an oil pump, the combination with 
the pump of a plunger, a slotted cam mounted on 
said plunger hh adjustable longitudinally thereon, 
a shaft, a dise rigidly secured to said shaft and having 
a crank pin adapted to travel in the slot in the can! 
an annular ring also rigidly secured to said shaft, * 
clutch block adapted to operate in said ring, & rec 
procating arm for operating said clutch block and 
means for adjusting said clutch to vary the angle 
of inclination with respect to said arm, as set forth. 
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OUR GUNS AND THEIR USE IN WAR. 


Our guns have been the text for many attacks on our 
authorities in the daily papers. If the charges are all well 
grounded, we are certainly badly served. Our object, now, 
will be to deal with them fairly and carefully. At times, 
no doubt, we have been scandalously behindhand, and 
what has happened before is possible again. Further, the 
fact is that the world’s progress in war material is so rapid 
that the greatest care 1s needed not to fall behind in some 
branch, as may be seen in the history of almost all 
Powers. At the celebrated Krupp trials at Meppen in 
1879 we gave considerable offence by advocating breech- 
loading steel guns as far better than our composite coil 
ypuzzle-loaders. So obsolete do those seem now, that we 
almost hesitate to trust our memory as we write the 
words. On the other hand, in 1891 England had taken an 
enormous stride beyond any other Powers in the introduc- 
tion of quick-fire armaments. New type long guns and 
slow powder we had long before this worked out for 
ourselves, these two being in a great measure due to the 
work of Sir Andrew Noble. Krupp certainly had already 
obtained such results at Meppen in 1879 that it is difficult 
to believe that he had not independently developed his 
Jong new type pieces. As to the heavier quick-firing guns, 
itis only necessary to consult lists of armaments from 
about 1890 to 1894 to see how completely England led in 
quick-firing armaments. In armour originally France was 
first, we followed closely, and then for some time seemed 
to be leading in both armour and armour-piercing shot, 
Whitworth steel projectiles being for some time the best. 
Then steel armour came in, while we were obstinately try- 
ing to keep to compound plates, and dropping lamentably 
behind in armour-piercing projectiles. At length, how- 
ever, we adopted Harvey and Krupp process plates in 
succession, and then came, partly from good judgment 
and partiy by good fortune, a phase of development in 
the structure of our ships, owing to which at the present 
time we have an element of superiority that would tell 
more heavily than has ever been put forward, though 
there is no reason why it should not now be pointed out, 
asthe conditions which brought it about are ending. It 
came in the following way:—Sir W. White’s designs for 
our battleships provided 6in. quick-firing guns protected 
by 6in. armour. Foreign ships had din. to din. in almost 
allcases. When the hard face came in it happened that 
é6in. was about the best thickness to suit the hardening 
treatment, which caused thinner plates to warp. Hence 
in many cases an English man-of-war would engage an 
enemy with her own heavy quick-firing guns behind 6in. 
hard-faced armour, while those of her enemy were only 
behind 3in., 4in., or Sin. of ordinary steel. Consequently, 
the British ship could perforate with armour-piercing 
shells as well as shot, while her foe’s quick-firing guns 
could perforate with nothing. 

To return, however, to our guns and their fittings. In 
carriages England has always been good, and Rendel and 
Vavasseur’s designs have been closely copied abroad. In 
powder we have been respectable. Germany certainly 
seemed to have got smokeless powder into use on a large 
scale before us; but our tropical service called for special 
care, and when it came in our cordite seemed in most 
respects very good, and we do not know that foreign 
powders escape its faults; but of this more by-and-bye. 
On the whole, since we gave up our muzzle-loading guns, 
we have been always well tc the front, though not leading 
in all respects. No nation has escaped being occasionally 
left behind. Any foreign power might have been caught by 
us at one time with their quick-firing armaments behind- 

hand, and the enterprising United States authorities until 
‘and recently had very insignificant armaments of them, 
quite actually went to war with Spain with black powder 


~ several years after it had been superseded by smokeless 


powder in European armaments. 

The general Jesson to be gathered from all this, how- 
ever, is that any of us may be caught napping if not kept 
sharply on the watch, and public agitation has often been 
the means of rousing us, although not always perfectly 
directed. It is well, then, now to consider the condition 
of our ordnance, taking first the classes that most interest 
us, because they are in action in South Africa, that is, our 
field guns, our guns of position, and our siege guns. 

A list of our breech-loading service ordnance shows 
for field guns a 12-pounder, a 15-pounder, and a Sin. 
howitzer as the ordinary equipment of our horse and 
field artillery batteries. These are the guns that were 
first despatched to the war, omitting for the present the 
mountain gun. The 12 and 15-pounder guns fire 
shrapnel only, the howitzer common (lyddite) and 
shrapnel shell. Our readers will bear us out in saying 
that their story so far may be summed up very much in 
the following way :—At the first operations, before the 
investment of Ladysmith, the practice and behaviour of 
the artillery was reported to be admirable, and to have 
greatly disconcerted our enemy. At the passage of the 
Modder River, Lord Methuen, in praising all arms, 
specially mentioned the artillery. Next came Colenso, 
when nine guns were lost; and the statement was made 
that our guns were out-ranged by those of the Boers, 
which has led to the hot attacks and correspondence car- 
ried on in the daily papers. The actual loss of our guns 
was due not to artillery, but musketry fire, that swept 
down men and horses; it may, however, be urged that 
their deficiency in range caused them to push forward, 
where they suffered, and that had their range been longer 
this would have been unnecessary. We doubt if com- 
plete information exists on this point; but, as we have 
before said, it is quite conceivable that Boer guns were 
engaged against them with a superior range. This 
was undoubtedly the case at Ladysmith, at all events, 
for the Boers had established themselves in their positions 
for some weeks or months to come, and would naturally 
bring up guns which were too heavy to move freely and 
perform evolutions in the field. They appear, indeed, to 
be stronger relatively in guns of position than in field 
pieces, for it may be noticed that our artillery has done 


best when mobility was an element involved, and when 
the operations most nearly partook of the character of 
field movements and fighting; that is to say, when the 
Boers were first met in Lord Methuen’s first advance. 
Indeed, at Belmont we hear of the Boers having 
but two guns to oppose us. Now that the war has 
settled into a contest between men in trenched posi- 
tions, mobility is of little use, and their heavier pieces, 
which never got far south, are just the guns needed. In 
these they seem strong, and these, no doubt, out-range 
ordinary field pieces. This brings us to the conclusion 
that, while the field guns were naturally first sent out, 
guns of position should have followed as quickly as pos- 
sible. How quickly depends on the means at disposal 
and the pressure of other needs. 

It will, however, be objected that in saying that the 
Boers had siege guns and guns of position nearer at hand, 
and brought them up against our field guns, we are shirk- 
ing the objection that has been urged, that our field guns 
are heavier and yet inferior in range, not to guns of posi- 
tion, but to the field pieces of other Powers. With regard 
to this we can hardly do better than reproduce a small table 


Elements of Power in English and Foreign New Type Field Guns. 


Weight 
Calibre of Muzzle Muzzle of load 
Nation. velocity, energy, behind | 
inches.) J Ib. © | ft.-sec. | ft.-tons. — 
Germany... 3°03 15 1525 241°8 | 33 | 5468 
France ...| 2°95 at pres ent kept. secret 
Russia...) 3°42 | | 1355 | 1985) — 
Austria .... 3°07 13°2 1800 ex perimen tal 
England ... 3°00 14°06 -1574 241°4 | 323 5500 
Horse Artillery. 
England ... 3°00 12°5 1553 31. 8200 
Field Howit zer. 
England ... 5°00 50 782 — o- 4900* 


Vickers}... 2°57 12°5 1575 215°0 33 5000 


* (at 42 deg. 24 min. elevation). t A mountain gun. 
which we gave in our issue of December 22nd, the figures 
of which are mainly taken from an admirable paper, con- 
tributed by Captain Kenyon. now in the department of 
the Director-General of Ordnance. It will be seen that 
Austria has a field gun which professes to give a high 
muzzle velocity, namely, 1800 foot-seconds, but which 
is at present experimental. This can hardly fail to be a 
piece of considerable weight, especially as the gun is made 
partly of bronze. Supposing, however, for the sake of 
argument, that this gun turns out more successful than 
we think possible, it is still in an experimental 
stage, so that Austria, in our position, would have sent 
into the field, not this gun, but its predecessor. What 
France is doing we do not at presentknow. She appears 
to be experimenting, like Austria, though she has some 
new guns brought into the service. Russia hasa heavier 
projectile, but far lower velocity. Germany most closely 
resembles us. Her guns projectile’s velocity is less, but 
its weight is greater. Practically, our powers are nearly 
the same. The German weight behind theirs is a little 
more than ours. The figures in this table, then, being 
correct, no one can call us behind the continental Powers, 
and it is difficult to believe that the Boers obtained from 
Krupp guns much better than those made for his own 
Government. 

Captain Holcroft, late of the Transvaal States Artillery, 
has given in a lecture at St. George’s Hall, Langham- 
place, an account of the ordnance possessed by the 
Transvaal in 1898. He sums their guns up as follows :— 

14 6in. guns (obtained from Creusot) firing 94 lb. shells 
6 5°9in. guns (Krupp) firing 90 Ib. shells 
10 din. guns (Krupp) 
5BN (taken from Dr. Jamieson) 
10 7-pounders | 
8 12-pounders | 
20 72 m.m. guns (Krupp) 


73 Total 

Also 2 37 m.m. of the latest Maxim-Nordenfelt 
10 37 m.m. Hotchkiss 
30 0°307in. bore ‘‘ Maxims and Martini.” 

Captain Holeroft ought to speak with authority, but he 
must, we think, be depending on memory or be inaccu- 
rately reported, for certainly the statements as printed 
are inaccurate. 

We are told that two Creusot guns are called “ Long 
Toms,” each of which weighed 14 tons, measured just 
short of 14ft. in length, carried a 94 Ib. projectile, and 
had a range of 10 miles. Howimpossible these elements 
are may be seen from the fact that the Creusot gun most 
nearly agreeing with this that we can find in the Naval 
Annual is one discharging an 88:2 |b. shell with a 5°91 
(15 ¢.m.) bore, length 22°2ft., and weight 5°71 tons, not 
14 tons. There is a gun weighing 13-9 tons, but its shell 
weighs 242°5 lb., and it cannot be the piece intended, 
because the two ‘‘ Long Toms” are apparently from the 
fourteen 6in. Creusot guns firing the same 94 Ib. shells. 
Krupp’s 6in. guns firing 90 ]b. shells are doubtless his 
15 ¢.m., pieces, and the 5in. are his 13¢.m. pieces. The 
87 m.m. Maxim and Hotchkiss must be the machine 
guns that have taken a prominent part in the earlier 
engagements. They discharge shells weighing about 
13 lb. each. Taking the last as furnishing even a general 
idea of the Boer guns, it is a curious one. Let us see 
which is the field guns that are said to ‘ out-range”’ our 
own. The 6in. and 5in. guns are guns of position, and 
very heavy ones, 5} tons and 4} tons respectively. So 
we are left to find these field guns, which we ought to 
have acquired ourselves, among the rest, that is, the 12 
and 7-pounders bought from England, the Nordenfelt 


obtained from England 


guns taken from Jamieson, or the 72 m.m. Krupp guns. 
The gun most nearly resembling these, to be found in 
Krupp’s list, is a 75 m.m. piece, with an 11} Jb. shell, 
weighing perhaps nearly 17 cwt. This piece would certainly 
command a much longer range than our 6 cwt., 7 ewt, or 
even 12 cwt. field guns. It is, in fact, a heavy gun of 
position, bearing out what we have said of the part taken 
by Boer guns in war. 

There remains, however, one important question that 
we must notice, namely, the projectiles and fuzes. 
Germany, unlike England, uses a kind of common shell 
as well as shrapnel with her field guns proper. This 
common shell contains a high explosive, and it bursts into 
a great many fragments which spread widely, enabling 
them to search behind cover. We have issued shrapnel 
only, which we believe the German’s have, like us, 
proved to be the best projectile, and that generally used; 
and instead of providing our 3in. guns with common 
shell, which have little capacity and little explosive power, 
we introduced howitzers firing common shells of much 
greater capacity and power, whose curved trajectory and 
low velocity seached behind cover much better than 
shells from the 3in. gun. The power of these we proved 
in the Soudan, and the introduction of howitzers appears 
to us to be thoroughly good. Nevertheless, we think 
that some common shell should also have been issued to 
our 8in. field guns. Not only had these pieces shrapnel 
only, but their fuzes were only long enough for a range of 
4100 yards, so that to strike an enemy’s gun effectually, 
or to attack at ranges over 4100 yards, the projectile must 
be fired without fuze almost as a shot. This sounds as 
if the charge of short range and being over-ranged by the 
enemy, if not due to the gun, remained practically sup- 
ported by the limit of fuze. We think a longer fuze desir- 
able, and a fuze has been now adopted to give 6000 yards 
range ; but, nevertheless, we do not believe that our guns 
suffered from being out-ranged by Boer field guns, 
becanse at the longer ranges the firing of small guns 
becomes very inaccurate, shrapnel very feeble, and we have 
heard of shells which fell without bursting, and shrapnel 
bullets falling in a harmless sort of heap. We could 
perform that at long ranges if we wished it. We do not 
expect much ourselves from an increased length of fuze. 
A small proportion of common shells, especially with 
percussion fuzes, for 3in. as well as larger bores, we 
should be glad to see; but we may observe that it is 
extremely difficult to make melinite or lyddite act 
in shells of small capacity. The Boers have, how- 
ever, injured us so far as occasional loss of life and 
destruction of buildings are concerned, by shells from 
larger and heavier guns, so that it was a great matter to 
have even our two 4°7in naval guns brought into 
Ladysmith. 

We were delighted to get these guns. They came at 
the time and place when and where we needed them. This, 
however, does not show that we ought to have heavier 
guns instead of our ordinary field pices. The 4°Tin., or 
even the heavy 12 ewt. 12-pounders could not have taken the 
place and done the work performed by our field battery, 
both in moving forward to attack and in covering the re- 
treat from Glencoe to Ladysmith. Had our objectors 
been writing in Pretoria, would they not have had reason 
to ery out that, in first contact with the British, the Boers’ 
guns were never present ; that at Belmont, even, they 
had only two, and that it was difficult to see how their 
heavier metal told in their favour; that they had never 
disabled one British gun; that their infantry accom- 
plished everything, and, while they were met constantly 
by British field guns, got little support from their own? 
Now for a few words on the use of field gun fire. 

In the open field horizontal shrapnel is by far the most 
effective projectile; well directed it would sweep away 
men in columns wholesale, but against trenches it can 
effect but little. We believe that it has been found best 
to open the shell fifty yards in front of the trench, so as 
to send showers of bullets along the crest; if men 
show themselves they may no doubt suffer, but if they 
turn round and sit with their backs against the parapet 
they are safe. Shrapnel thus fired may thus no doubt 
keep down the enemy’s fire while troops advance to capture 
the trench, but when they get within perhaps 300 yards 
shrapnel must cease, or they would sweep down their 
own men. This is the critical moment when the defenders 
spring up and pour in the fire from their magazines, now 
unimpeded by smoke, giving a hail of well-directed 
bullets, such as may make it impossible for any living 
man to pass through. The consideration of curved shrap- 
nel fire must be reserved, with heavy guns, for another 
article. 


THE SPEED OF TRANSPORTS. 


WHEN a passenger steamer is employed as a transport, 
filled up with war material, stores, and troops, and sent 
on a voyage of longer duration than that for which she 
was originally designed, the question of coal supply to 
meet the requirements of the lengthened voyage must be 
considered. If the vessel can coal at an intermediate 
port, her usual rate of presumably fast speed may be 
little affected ; but, if there is no such opportunity, then 
she must carry all the coal necessary to reach the desired 
destination. 

Now, if it is a question of urgency, so that the vessel 
must put out her best efforts, a very large quantity of 
coal must be carried, which will lessen her storage 
capacity for other material; hence, although arriving 
sooner in port, yet, under the circumstances, less cargo 
will have been carried. In many cases such a sacrifice 
may have to be made for the purpose of rapid despatch. 
Circumstances, however, may arise where such extreme 
rapidity is not absolutely essential, although it may be 
of great importance to have a quick delivery of as much 
material, &c., as can be carried. But it is evident that, 
between the extremes of rapid despatch of lessened 
quantity and slow despatch of great quantity, there must 
be some average speed whereby the greatest quantity can 
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be carried at the quickest rate of speed for economy of 
coal space and time advantage of delivery. The object 
of this article is to endeavour, under certain assumed cir- 
cumstances, to find a rule for determining such speed 
for a particular type of vessel. 

Let C = carrying capacity—coal and cargo in tons— 
of vessel; then, if we deduct the weight of coal carried 
from this, we get the cargo-carrying capacity. Now, the 
quantity of coal consumed will vary with the indicated 
horse-power ; and if we take, say, 1} Ib. of coal burned 
per indicated horse-power per hour we have, as_ the 
weight of coal consumed during voyage, 1} indicated 
horse-power ¢, where ¢ = time of voyage in hours. 

If, in meantime, we neglect any additional store of 
coal further than that required to run the voyage, we 
may write, as expressing the cargo capacity, 

C — 1} indicated horse-powert . . (I.) 

Now if this space is to be available for the carrying of 
army requirements, we may consider this as a cargo, a 
speedy transit of which is desirable. 

Since the resistance of the water to the vessel's motion 
varies as some power of the speed, let this resistance 
vary as v*, where v = speed in knots. Then, since 
energy expended is equal to work performed, we may 
write, 1} indicated horse-power ¢ = a v’ s, where s = 
space in knots traversed during voyage and a, a constant 
to be afterwards determined from practice . . . (IL) 

Now, if in (I.) we substitute a v* s for 14 indicated 
horse-power t, we have C — av*s. But since by the 
question the advantage of delivery is to be determined in 
relation to time of voyage, let this advantage be supposed 
C—ar's 

t 


to vary inversely as the time, hence will re- 


present this condition, but since ¢ = , we have by sub- 
ee 


8 

Now, as this expression must have a maximum value, 
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4as 
And this value of v will be the rate of speed fulfilling the 
conditions. 
To find the value of the constant a, let the weight of 
coal consumed be taken in tons. Then—see (II.)— 
Let an ordinary large and fast ocean-going steamship of, 
say, a total carrying capacity of 5000 tons—cargo and 
coal—and having an indicated horse-power of 10,000, at 
an 18-knot speed, on her usual voyage of, say, 3000 knots, 
be selected, then the value of the constant a will be 
1} x 10,000_ 
2240 x 18' 15676" 
The rule, then, for determining the economical or most 
effective speed of such a vessel under the conditions 
selected on a given voyage will be—see (IV.)— 


differentiate, and we have 


hence 


found as follows :—a = 


4x —— 
ise76 * 
Let the vessel in question be sent on a voyage of, say, 


6000 knots, then to find the speed which will suit the 
conditions of the question, we have 


3 5000 3 7- 
= 2985 
x 6000 aj 38265. 


4 1 
* 75676 
Hence v = 14°83 knots. 


PIG IRON PRODUCTION. 


Ir was a foregone conclusion that the activity in all 
branches of the engineering trade last year would lead to 
an increase in the production of pig iron in the United 
Kingdom. It seemed probable, indeed, bearing this 
briskness in mind, and remembering that the output of 
1898 was relatively small by reason of the coal strike in 
South Wales, that the increase would be very considerable. 
We have had an enhanced yield, certainly ; but a variety 
of circumstances prevented the comparison from being 
so favourable as one felt justified in expecting. The 
quantity of pig iron made in Great Britain in the twelve- 
months is estimated at about 9,250,000 tons, compared 
with an actual total of 8,630,000 tons for the previous 
twelvemonths. The Cleveland district is credited with 
3,100,000 tons, according to some authorities, and with 
3,200,000 tons according to others ; and if we accept the 
larger of these two figures, there has still been no increase 
worth speaking of in the quantity made. There was 
an addition of two in the average number of furnaces in 
blast, but, on the other hand, there was a slight decrease 
in the average output per furnace, due to irregular sup- 
plies of fuel and other causes. For Cumberland the 
production was about 1,509,000 tons, against 1,519,000 
tons in 1898; and for Scotland 1,167,000 tons, against 
1,280,000 tons. The balance is retrieved by an improve- 
ment in the quantity turned out in South Wales and the 
Midlands. In the case of the first, the increase is appre- 
ciable, as seemed inevitable, because the comparison is with 
a very lean year, so far as this particular district is con- 
cerned, by reason—as already mentioned by us—of the set- 
back occasioned by the strike there; and though the data 
bearing upon production in Derbyshire, Staffordshire, and 
the contiguous counties is insufficient to warrant a definite 
statement, it is notorious that makers there have done 
their very best to take advantage of the greater profit im- 
plied by the rise in price from about 51s. to 67s. per ton. 
The consumption of iron was appreciably in excess of the 
country’s output. It was not all used up in the United 


Kingdom in the manufacture of finished materials, for 
1,380,000 tons of pig iron were sent abroad in the year. 
But this has to be taken into account, for it represents 
exhaustion of available supplies, and the net result is a 
decrease of something like 250,000 tons in the stock on 
hand at the end of the year, as compared with twelve- 
months earlier. Including 171,400 tons of pig iron im- 
ported, the actual quantity consumed was not far short 
of 8,300,000 tons. It is too early to speak with any sem- 
blance of authority as to the course of trade during the 
current year, and the indefiniteness of the duration of 
the war makes it unusually risky to attempt a prophecy. 
But one is permitted to say that the indications point to a 
larger production of pig, coupled with a consumption at 
least on a par with that of the year recently ended. For 
though there has been a slackening in the pace at which 
new contracts are arriving in some branches of the trade, 
there has been compensation in the shape of increased 
orders in other branches, and, apart from this, the busi- 
ness on hand for forward delivery is of a volume quite 
large enough to ensure full work in a majority of shops 
for some months ahead. Perhaps the most serious ob- 
stacle which has to be faced by makers of crude and 
finished materials alike is the high cost of coal and coke, 
which cannot but prove a deterrent to future business, 
while it naturally reduces the profits of those who booked 
orders for iron and steel some time back, without any 
* intelligent anticipation ” of the rise which was in store 
in the market value of fuel. 

We have had occasion to remark in these columns 
upon the phenomenal activity which marked the iron and 
steel trade of the United States throughout last year. 
Incidentally we pointed out that, on the basis of the 
capacity of the furnaces in blast and of the continuous 
growth month by month, the production for the twelve 
months would prove to be not far short of 14,000,000 
tons. The New York Engineering and Mining Journal, 
in its elaborate estimate of the mineral production of 
the country, gives the quantity of pig iron turned out as 
13,649,453 tons. This total must be regarded as subject 
to modifications, but the definitive figure of the Iron and 
Steel Association cannot be much very different from 
this one way or the other, and our New York contemporary's 
estimate is quite near enough for our present purpose— 
which is to show the advance registered by the country 
in the one year. As compared with 1898, we have an 
inerease of about 20 per cent., the production of that 
year having been 11,560,165 tons—a total never before 
equalled. In America, as in the United Kingdom— 
though on a larger scale—the supply of new pig was 
unequal to the demands of the trade ; and at the end of 
the year the listed stocks had fallen away until they were 
not far from the vanishing point. It is stated by the 
New York journal named that ‘the stocks of ore on 
hand at the beginning of 1899 did not differ relatively 
much from those on hand at the opening of 1898, and 
that, therefore, the increase in the production of pig iron 
indicates pretty closely the increase in the amount of 
ore mined.” As a fact, the output of ore was about 
25,341,000 tons, compared with 20,655,865 tons in the 
preceding year. Towards the aggregate the mines of 
the Lake Superior region contributed 18,000,000 tons, an 
increase of 4,000,000 tons on 1898, and more than double 
the quantity obtained in any single year down to 1894. 
The Mesaba takes the first place among the several 
ranges with 6,600,000 tons, followed by the Marquette 
with 3,640,000 tons, the Menominee with 3,150,000 tons, 
the Gogebie with 2,750,000 tons, and the Vermilion with 
1,760,000 tons. It does not appear that the mines derived 
much benefit from the enhanced price of ore, because they 
had sold their product at low figures before prosperity 
touched the industry. But they intend to make up for 
this misfortune during 1900. Prices have been fixed on 
a basis of 5°50 dols. a ton for the ideal standard, against 
2-90 dols. a year ago. Even considering the advance in 
freights and wages, this represents an added return to the 
mine of about 1°80 dol. per ton. Already, we are told, there 
has been sold of the output fot 1890 nearly as much ore 
as can be mined till well toward the close of the season, 
and thus there is assured a long and profitable season for 
mines and miners alike. That wages will not go below 
their present high level seems assured also, and that they 
may go higher is very probable. It is likely that 
20,000,000 tons of ore will be mined in the Lake Supe- 
rior region in the coming season, and the country will, 
from present appearances, require every ton. It is esti- 
mated by Mr. C. Kirchhoff that the quantity of pig iron 
actually available for home consumption last year, after 
adding imports, deducting exports, and allowing for a 
decrease of 525,000 tons in stocks, was 13,830,000 tons, 
against, 11,911,000 tons. Mr. Kirchhoff considers that 
the increase in the consumption does not accurately 
measure the full developments of the trade. The 
monthly blast furnace returns, compiled by the Iron Age, 
and based on reports of the production of the furnaces, 
with a few insignificant exceptions, show that on Decem- 
ber 1st the consumption was proceeding at the rate of 
over 15,000,000 gross tons per annum. Nor does even 
this fully measure its full significance, because there are 
no statistical data bearing upon the quantity of scrap 
and old material, which is re-converted into merchantable 
forms. We know only in a general way that it is an 
important factor.” During 1899 the country was scoured 
from ocean to ocean for old material, under the stimulus 
of the extraordinary advance in prices. The outlook 
must be regarded as satisfactory. Although high prices 
do tend to a curtailment of production, it is never- 
theless a fact that very large sales have been made 
at the present range of values. ‘*We know”’—it is 
Mr. Kirchhoff who is speaking—‘* that all the principal 
producers of pig iron have sold their output for the first 
half of the coming year, and have contracts on their books 
for the third and even the fourth quarter. We know 
that a very large tonnage of steel rails has been entered for 
1900 delivery. We know the leading car builders have 
their capacity fully engaged for the greater part of the 
year, that being particularly true of those who draw most 


heavily upon the steel trade for their requirements, W 
know that there is being planned in all our leading citj : 
vast amounts of building, calling for structural material, 
We know that our shipbuilders are crowded with work. 
and are still entering new orders for boats. We knoy 
that our machine shops are so busy that it is practically 
impossible to get promise of delivery of heavy machine 
for about twelve or fifteen months.” Such indications ‘! 
future prosperity are encouraging, but it would be danger. 
ous to conclude that they are final or conclusive, The 
blast furnace returns for the beginning of this year show 
that productive capacity is at a smaller rate than it was 
early in December, This may possibly be only a tem. 
porary matter, but it is noted that the majority of the 
districts show a slight increase in the stocks, though this 
is really so insignficant as to be, in the opinion of the 
Iron Age, not worthy of serious consideration. Slowly 
a number of additional furnaces are getting ready for 
work, and the output is likely to go on increasing—pro. 
vided always that there be no accidents. Just now the 
fuel-supply question looks serious. We hear talk of 
banking, and there is much significance, too, in the report 
that the famous Edgar-Thomson coke pile must be drawn 
upon. In other words, the least derangement in the 
clockwork movement in the pig iron industry promptly 
checks the current enormous production; and for our 
own part we have grave doubts as to whether the improve. 
ment this year will be at all comparable to the improve. 
ment of the annus mirabilis that is past. 

The production of pig iron in Germany has progressed 
at a rapid rate for a number of years past, but in no year 
has the stride been so marked as in 1899. Germany has, 
in fact, suffered more from the “ pig iron famine” of the 
past year than either of the two other great producers, 
for the reason that while her capacity has been unequal 
to her commitments, she has been unable to supplement 
the shortage to the full by purchases from abroad, be- 
cause, for one thing, of the inability of the other producers 
to spare much, and, for another, of the high prices ruling 
for such quantities as they could spare. Down to the 
end of November the German output of pig had reached 
7,384,200 tons compared with 6,741,000 tons for the same 
eleven months of 1898, being an increase of 643,200 tons. 
It may be assumed that the December total will make 
the year’s grand aggregate more than 8,000,000 tons— 
another “ record” figure, which brings Germany perilously 
near to the annual English average. Stocks here, again, 
show a reduction, the quantity on hand at the end of 
——— being 39,654 tons, against 64,963 tons a year 
earlier. 


THE OFFICIAL REPORT OF THE BUDAPEST 
INTERNATIONAL ACETYLENE EXHIBITION 
AND CONGRESS. 

THoseE of our readers who are interested in the subjects of 
calcium: carbide and acetylene may remember that in our 
issue for August 11th last we gave a short account of the Ex- 
hibition held at Budapest in the previous May, and also an 
abstract, with comments of our own on some of the more im- 
portant papers read before the Congress which took place 
simultaneously. The information was derived from accounts 
published in the continental technical journals, but, although 
perfectly correct in all important particulars, it is now 
capable of being usefully supplemented in certain matters of 
detail from the official report which has recently been 
distributed, 

The report is a bulky volume of cxiv. + 187 pages, divided 
into two parts, which, according to English society nomen- 
clature, may be called “ Proceedings "’ and ‘‘ Transactions.” 
The ‘Proceedings contain a description of the Exhibition 
itself, the minutes of the several Committees, and the dis- 
cussions on the various papers, printed, fortunately for the 
foreigner, in Hungarian, French, and German. The “ Trans- 
actions” contain the papers themselves in the languages in 
which they were delivered, but again, fortunately, only in 
German and French. The book is extremely creditable to 
the Committee that issued it, and must prove very useful to 
every acetylene expert. In passing, we could wish thata 
table of contents, if not an index, had been included, at 
least to the second and more permanent part of the 
volume. 

We may, perhaps, be permitted to give some figures which 
are not exactly of technical significance, but which throw 
light on the position of the industry in European countries, 
as it existed nearly a year ago. The Exhibition was to have 
been open for a fortnight, but proved so popular that a third 
week was added; and 12,594 visitors paid for admission—the 
population of the city was about half a million in 1891. 
The nationality of the exhibitors and of the men who took 
part in the Congress, neglecting the Austrians and Hungarians 
who were “at home,” will possibly give some rough indica- 
tion of the esteem in which acetylene is held on the Conti- 
nent; and may certainly help to answer the unnecessary 
question propounded by one of our own correspondents— 
August 26th, 1899—* Are we behind our neighbours ?” 


Exhibitors. Congress. 
Sweden ee 9 


Among the jury was Professor V. B. Lewes, who is occa- 
sionally described as of ‘the Greenwich University.” 
Eighty generators of 62 different patterns were shown by 
38 firms, and together with the other exhibits covered a net 
area of about 9000 square fect. The official reporter of the 
Exhibition professed to see certain national characteristics n 
the machines on view. He said that the English makers 
strove after compactness and self-contained apparatus ; the 
French after holderless generators, using granulated carbide 
to gain greater regularity of decomposition; the Germans 
and Swiss after solidity and strength; the Italians yearned 
after mechanism, especially gearing, while the Austrians and 


Hungarians—naturally—combined all the virtues, but were 
not otherwise specially classifiable. Twenty papers were read 
to the Congress by seven Frenchmen, seven Germans, an 
three Hungarians. 

An erroneous idea appears to be current in this country 
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about an explosion said to have occurred with a chloride of 

purifier at Budapest during the Exhibition. The affair 

Jecribed at the Congress by Herr Pfeiffer, chemist to the 

je arian railways, but it took place at a country station 

= he was trying experiments on acetylene purification. 

My eused a vessel of five tiers, one bearing sawdust moistened 

with sulphuric acid, three carrying bleaching powder mixed 

with an alkaline lead solution, and the last holding slaked 
ime. The purified gas had been tested for chlorine, and 
found to be free therefrom ; but when the lid of the vessel 
was lifted and the top grid taken out, the chlorine which had 
not yet been absorbed by the calcium hydroxide combined 
uddenly with the acetylene—presumably in bright daylight 

o sunlight—causing an explosion and fire, which slightly 
jnjured two men. Pfeiffer accordingly asserts chloride of lime 
to be dangerous until some method of entirely preventing 
the liberation of chlorine has been devised; but he admits 
that he had had no experience with Wolff's form of bleaching 

wder, now known as “ Acagin.” His opinion is thus 
more or less opposed to that which we ourselves expressed on 
November 3rd last—page 437 ; but, before we submit and 
recant we must have further information, and some reasons 
to explain away the more gratifying results obtained by 
other investigators. Pfeiffer's whole experiment reads 

uliarly; he was quite sure none of the bleaching powder 
fell on to the acid beneath ; but why did he use “ Siigepulver’’? 
sawdust is hardly an ideal material to be wetted with strong 
sulphuric acid, and may surely be held, in the absence of 
direct evidence, to have been at least partially responsible for 
the accident. 

Nevertheless an explosion did actually occur within the 
Exhibition a week after it was opened, but, happening in the 
morning, was not seen by the public. One of the generators 
sent for exhibition blew up and hurt a man; whereupon the 
General Committee, wisely foreseeing that excitement would 
arise When the matter got wind, and much hysterical writing 
appear in the lay Press, appointed a sub-committee, in- 
cluding Professor Lewes, to investigate the causes. Among 
the ordinary regulations, it was forbidden that any apparatus 
should be set to work until it had been tested for safety by 
experts appointed by the authorities, and also that only 
carbide supplied by the Committee should be gasified. The 
Societa Italiana pel Carburo di Calcio, of Rome, sent a 
generator to Budapest, which apparently became injured 
during the journey ; it was examined, found leaky and defec- 
tive, and ordered not to be used. The local representative of 
the makers, and a workman with an impossible name—whom 
wemay refer to as Smith—began to repair it; but they 
neglected to see that it was empty, and, according to a witness, 
they actually charged it with carbide and water. The repair 
necessitated a brass pipe being soldered into position again 
onthe top of the apparatus. Smith brought his spirit lamp, 
sat down on the generator, which was out of order and full of 
gas and air, and commenceu operations. The whole machine 
exploded, and he was burnt on the hands and face; but 
evidently fearing that the secondary effects of his carelessness 
might prove more unpleasant even than the primary ones, he 
made his escape from the Exhibition buildings, apparently 
went to a hospital for treatment, and could not be traced any 
further. If we may be forgiven for being somewhat un- 
sympathetic, this was a very fortunately managed episode. 
The report from which we are quoting gives a sketch map of 
the affair. There were four or five actual witnesses standing 

within some few yards of the machine; and thus both the 
generator makers and acetylene itself are cleared from 
blame. 

A perusal of the papers contained in the “ Transactions ” 
brings to light several interesting facts for the first time. 
Mons. V. Daix described some experiments on the tempera- 
ture actually occurring in a generator of the flooded compart- 
ment pattern when driven at different speeds. The apparatus 
was fitted with two decomposing chambers, each holding 
16 kilos. (about 311b.) of carbide, and maximum thermo- 
meters were placed in the first and last compartments and 
also in the gas. His averaged results are as follows :-— 


Carbide Temperature Temperature Tempera- 
decomposed of first of last ture of 
per hour. compartment. compartment. gas. 
Kilos, Deg. Cent. Deg. Cent. Deg. Cent. 


Mons. Bullier discussed the effect produced by the tempera- 
ture of a Manchester burner on the consumption of acetylene 
and its luminosity. In one test the burner was allowed to 
rise to its natural temperature, in another it was cooled by a 
current of air at 14 deg. Cent. 


Litres Candle- Litres 
burnt power r 
per hour. of flame. candle, 
Hot burner .. 15-95 12. 1-32 


These figures are opposed to the results obtained with coal 
gas, for they show that cooling the burner increases the 
illuminating value of acetylene considerably, whereas usually 
abstraction of heat from the flame by the conducting power 
of the jet is a thing to be avoided as much as possible. 
Bullier explains this apparent anomaly by the theory that 
the cooling of the burner prevents local polymerisation. 

Mons. Guilbert gave a description of the various French 
manufactories of calcium carbide, his figures being compiled 
from information obtained at first hand. Assuming that the 
works, which were not quite finished when he wrote, but 
which were expected to be ready last summer, have come 
into operation, there should be twenty factories, using 33,540 
horse-power, and producing 24,000 to 26,000 metric tons of 
carbide per annum. The amount of power is notably lower 
than that quoted in our article of December 22nd last ;_ but 
Guilbert seems to have been in a position to distinguish more 
carefully between the energy really consumed in making 
carbide and that employed in the manufacture of aluminium 
and other electro- chemicals at some of the works 
mentioned, 

The next Acetylene Congress will be held during the first 
week of August, 1900, in Paris, following immediately after 
the Congress on Applied Chemistry. Matters relating to the 
Exhibition are not yet quite settled. The Commissioners of 
the main International Exhibition overlooked the new gas 
when the various classes of exhibits were drawn up; and 
negotiations between the Parisian “ acetylenists”’ and the 
authorities have not been proceeding smoothly. It is manifest 
already that there will be no important show of carbide and 
acetylene apparatus within the boundaries of the Exhibition 

Toper, and it is quite possible that a perfectly independent 

nternational Exhibition, to follow that which we have been 
describing, may be inaugurated in the summer in some more 
or less central part of Paris, 


HARBOURS AND WATERWAYS. 


Hull.—Frequent complaints have been made that the 
North-Eastern Railway Company has failed to carry out the 
obligation it entered into when it took over the old Hull 
docks in 1893. When the Bill was before Parliament the 
Corporation of the town obtained the insertion of a clause to 
the effect that the company should expend £500,000 in re- 
pairs and improvements within seven years. The Kastern 
Morning News has recently drawn attention to the improve- 
ments that have been carried out since the North-Eastern 
Company came into possession, and it is only fair that these 
should be recorded. Hull possesses perhaps, the largest fish- 
ing fleet of any port in the kingdom, and the trade is rapidly 
increasing. The character of the vessels employed is also 
changing, sailing boats being superseded by steam trawlers. 
For this additional accommodation and equipments are re- 
quired. The fishing trade at Hull is located at the St. 
Andrew’s Dock, the most westerly one of the system, which 
has a total frontage to the Humber of about three miles. 
This dock has been considerably extended, and the company 
has within the last few years constructed new slipways for 
the repair of the trawlers; larger staging for landing fish has 
also been provided, as well as sheds and sidings. At the 
William Wright Dock, which is the next, provision has been 
made for the discharge and storage of oil from the steamers 
of the Anglo-American Oil Company. At the eastern end of 
this dock a large cold storage has been provided, capable of 
storing several thousand tons of frozen meat, and a complete 
system of refrigerating machinery has been installed. At 
the Albert Dock, which is the largest of the system, addi- 
tional shipping appliances have been provided, and the road- 
ways on the north side been paved with granite setts for more 
than half a mile, and a new fruit shed has been erected at 
the south-east corner for the accommodation of the con- 
tinental steamers. A large portion of the inland pier lying 
between the entrance to this and the Humber Dock has been 
removed, and the approach to the lock greatly improved. At 
the Railway Dock, which is principally occupied by the 
steamers of the Wilson line, the sheds have been paved with 
wood blocks, additional coal-shipping appliances have been 
provided, hydraulic capstans have been put down for moving 
the trucks, and the whole dock and sheds are now lighted by 
electricity. At the Victoria Dock, which is chiefly devoted 
to the timber trade, new coal hoists and additional railways 
have been provided, and a large quantity of new timber 
bogies supplied to facilitate the removal and storage of deals. 
A new coal hoist has also been set up at the Prince’s Dock. 
The company are now engaged, in conjunction with the Hull 
and Barnsley Company, in preparing for the construction of 
the new deep-water dock lower down the Humber, to the 
east of the Alexandra Dock, for which parliamentary powers 
were obtained last year. It is reported that the first sod for 
this dock is to be cut by the Prince of Wales in the course of 
the summer. The new dock is to cover an area of 56 acres, 
with a maximum length of 1050 yards and a width of 
330 yards. It is reported that the construction will occupy 
five years. 

Middlesborough.—In preparation for the completion of the 
extension now being carried out by the North-Eastern Rail- 
way Company at the dock here, which has made considerable 
progress, an order has been placed for a complete electric 
installation, which, when finished, will be the largest and 
most complete in the kingdom. The order comprises three 
10-ton electric cranes, and seventeen 3-ton cranes, besides 
capstans and other machinery to be worked by electricity. 

Sunderland.—The Wear Commissioners, after considering 
certain proposals from private firms, have decided themselves 
to construct a graving dock, which is to be not less than 550ft. 
long, 75ft. wide. The completion of the Roker Pier is being 
pressed forward, and a contract was let a short time ago for 
the construction of a steel caisson for the foundation of the 
round head at the end of the pier. This caisson is to be 
loaded with 13,000 tons of concrete, whilst the completed 
mass, with the lighthouse on it, will weigh not less than 
28,000 tons. The action of the piers on the river has con- 
tinued to be beneficial. 

The Tyne.--The shipments of coal from the Tyne ports 
during the last year amounted to 13,979,097 tons, a decrease 
of 156,913 tons, as compared with the previous year. The 
estimate of works to be done during the present year includes 
a sum of £45,500 for dredging, which is being carried out 
in Blaydon Reach, Bell’s Close Reach, in the harbour at 
Whitehill Point, at Jarrow, and above Newcastle. £14,000 
is also to be expended in works for the protection of the 
South Pier. Owing to difficulties with the frontagers, the 
further widening of the river opposite Bill Quay and cutting 
off the Point is not to be proceeded with. 

Swansea.—The increase in the trade of this port has been 
rapid and continuous during the last few years. Last year’s 
shipping shows an increase of 146,207 tons. The Prince of 
Wales Dock extension has been utilised to its full capacity 
from the start, and there is already a demand for further ex- 
tension. The tin-plate exports, one of the staple industries of 
Swansea, which fell off to a very large extent after the altera- 
tion in the American tariff, has shown a rapid revival, last 
year’s export approaching in quantity that of 1893, which 
was the record before the trade declined. Of the total 
quantity exported the American trade shows an increase of 
7271 tons; Russia, 7962; Holland, 11,852 ; Belgium, 10,654 ; 
France, 1739; and Japan, 587 tons. The shipment of coal 
last year is the largest on record, amounting to 254,430 tons, 
and in patent fuel 83,000 tons. France has taken 1,000,000 
tons of coal and patent fuel, and San Francisco accounts for 
30,000 tons. 

Llanelly.—Some considerable diversity of opinion appears 
to exist as to the advantages or otherwise of the system of 
training that has been adopted for the improvement of the 
navigation between this port and the sea. The docks and 
wharves are situated some six or seven miles up the sandy 
estuary which separates them from the deep water in 
Carmarthen Bay, and in order to obtain a more direct 
channel and deeper water, the Harbour Commissioners have 
from time to time constructed training walls. The direction 
in which these have been placed has excited a great deal of 
outside opposition, the opinion of the opponents being backed 
up by reports which they have obtained from Captain Jarrad, 
R.N., and Mr. G. Abernethy, who, however, do not appear to 
agree. The former states that,in his opinion, the attempts 
that have been made to deflect the channel,instead of making 
a direct course to the sea, are a mistake, and gives figures to 
show that the lower part of the navigable channel has 
deteriorated during the last half century from an average 
width of about 900ft. to 400ft. at the present time, and the 
low-water depth has decreased from 15ft. to 3ft. in some 
parts and 6ft. in others; and that the only compensation for 
this is the extension of the navigable channel with a width 


of about 250ft. for a distance of half a mile near Llanelly,due 
to the south training wall. With regard to this wall, Capt. 
Jarrad says that “the idea that only a south training wall 
was required was an egregious blunder,” and that in design- 
ing the works it was evidently considered that the action of 
the flood tide was a matter of secondary importance. Mr. 
Abernethy’s opinion is that the north training wall is in the 
wrong place, and if continued in the present direction can 
have no possible effect beyond acting as a groyne to accumu- 
late sand, and so blocking up the existing channel to 
Llanelly, and that it ought to be removed, and the training 
brought more in harmony with the direction of the flood 
current. As regards the south wall, its only effect is to 
deepen a short detached and useless part of the channel at a 
distance of half a mile from the harbour. He is strongly of 
opinion that any attempt to form a straight channel from 
Llanelly to the sea through the sand banks, and in a contrary 
direction to the set of the flood tide, is absolutely futile, and 
a waste of money. 


The Duddon Estuary.—In this estuary are situated some 
very rich hematite iron mines, and also large smelting works, 
and there is a considerable trade to and from the wharves at 
Hodbarrow and Millom, in the import of Spanish ore and the 
export of pig iron. The mines stretch out under the estuary, 
and about twelve years ago, under the direction of the late 
Sir John Coode, an extensive sea wall of concrete was con- 
structed for the protection of the workings. As the workings 
have been pushed further seaward it has been found that the 
ore was extending in the direction of the estuary, and that 
if it was to be brought to the surface further protection would 
be required. This was the more emphasised about one and 
a-half years ago, when a subsidence took place in the floor of 
the estuary, leading to an inrush of sand into the mine. 
This was checked for the time by filling up the subsidence 
with clay. It has now been decided, on the advice of the 
company’s consulting engineers, Messrs. Coode, Son, and 
Matthews, to construct a new wall further out in the estuary. 
This wall will be 6750ft., or about 13 miles long, and enclose 
170 acres of the bed of the estuary. The mass of the wall 
will be made of limestone, rubble faced with blocks of concrete, 
pitched pell-mell to break the force of the waves, and made 
water-tight with 2 clay-puddle trench brought up inside to 
above high water, and also by a row of sheet piles driven into 
the ground to prevent percolation of the water. The work is 
to be carried out by Aird and Co. 


THE INSTITUTION OF JUNIOR ENGINEERS. 


THE fifteenth annual dinner of the Institution of Junior Engineers 
was held on Saturday evening, January 27th, at the Westminster 
-alace Hotel, under the presidency of the Honourable C. A. 
Parsons, F.R.S., and was numerously attended by a large and 
representative gathering of junior and senior engineers. 

The President was supported by the chairman of the Institution, 
Mr. Basil H. Ivy, who, though called the chairman, did not 
occupy the chair, and amongst the visitors were Mr. T. G. Bowles, 
M.P.; Professor Sylvanus Thompson, F.R.S.; Major Crompton, 
C.0. of the Electrical Volunteers; Mr. Campbell Swinton, 
M.I.C.E.; Mr. A. d’Alton, M.I.C.E.; Professor Dalby ; Sir E. J 
Reed ; Professor Spooner; Mr. Edwards Berry; Mr. Chatfeild 
Clarke ; Mr. Macfarlane Gray, &c. 

The Institution, which is in a flourishing condition, has been 
established for a greater number of years than is represented by 
the number of annual dinners which have been held, as during its 
early existence it had not established such a custom. It now 
musters upon its rolls the names of upwards of 500 active young 
members, as well as a large number of honorary members, who 
being over the age of twenty-six at the time of application for 
admission, could only be received as honorary members. 
Young engineers of all branches of the profession or industry have 
entered its ranks, in which quite unique advantages arise for 
bringing themselves quickly and forcibly before the world, and 
for fitting themselves to take leading places in the older institu- 
tions, while still maintaining their junior character. The Council 
are now endeavouring to obtain a charter of incorporation, which 
shall place the Institution, at least technically, on a more solid 
basis than it now occupies. Its chief object is the advancement of 
the younger members of the engineering profession, such object 
being attained by the reading and discussion of papers, and the 
industrious visiting of works up and down the country and abroad. 
The actual executive work of the Institution is conducted by a 
Council, which is presided over by a chairman, who must be a 
‘‘junior”—that is, he must have become a member previously to 
his twenty-sixth birthday. A president is also appointed annually ; 
but the gentleman selected for such office—which, we may say, is 
honorary as well as honourable—is usually chosen from amongst 
the seniors—and the office, which is nuw so admirably filled by 
Mr. Parsons, has in previous years been occupied by such excellent 
men as Sir William White, Sir J. Woolf Barry, Professor Kennedy, 
Professor Sylvanus Thompson, and many others amongst the front 
rank of scientific men. 

The principal guest on Saturday last was Mr. T. G. Bowles, M.P., 
who delivered an important, but very depressing, speech on the 
general subject of ‘‘Our Imperial Defences,” which resolved itself into 
a more or less scathing condemnation of everyone concerned with 
the conduct of the present war in South Africa—from the generals 
there employed to the administrators at the War-office, and the 
military and civil experts at the Royal factories. A heavy, melan- 
choly speech, which obviously crushed Major R. E. B. Crompton, 
upon whom devolved the duty of reply, and cast a gloom over the 
dinner which subsequent speakers found it difficult to dissipate. 
Professor Sylvanus Thompson delivered a graceful speech in reply 
to the toast of the ‘‘ Past Presidents,” and spoke with enthusiasm 
and perfect taste of the aim, objects, and practice of the Institu- 
tion. Mr. Basil Joy demonstrated by his reply to the toast of 
“The Institution” what an admirable ‘‘chairman” he is ; and 
other speakers included Mr. Campbell Swinton, Mr. Leslie Chat- 
feild Clarke, Mr. d’Alton, who was suddenly called upon to supply 
the speech down for his Worship the Mayor of Newcastle-on-Tyne, 
Mr. Edmonds Berry, and, of course, the Hon. C. R. Parsons. 


On Jan. 29th, through special facilities afforded by the authorities, 
a large number of members availed themselves of the opportunity 
of inspecting the Operative Department of the Royal Mint, 
Tower-hill. The superintendent, Mr. Rigg, received them. The 
foundry was first seen, in which the alloys are cast into bars 12in. 
long and in. thick, the width varying from lin. to 2gin., accord- 
ing to the coin to be manufactured. Passing to the rolling-house, 
the successive operations therein were witnessed, strips being 
rolled, from which the blanks to form the coins are cut, a variation 
of zg}szin. above or below the correct thickness throws the coin 
out of the ‘“remedy” or allowance of variation on weight permissible. 
The blank-cutting machines having been seen at work, the anneal- 
ing of the blanks was next shown, and the house containing the 
presses was then entered. Here the blanks are automatically 
placed between the dies, the impression on both sides, and the 
milling on the edge being imparted in one operation ; the s 
of production is about ninety coins per minute. Great interest was 
manifested in the automatic weighing machines, which divide the 
finished coin into “light,” ‘‘ heavy,” and “good,” at the rate of 
about twenty-three coins per minute in cach machine. The 
engines driving the machinery were seen, and the electricity plant 
was likewise specially open for the members’ inspection, 
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ELSWICK NAVAL MOUNTINGS. 
No. III. | 


Iy continuance of our description of modern Elswick | 
guns, we revert for the moment to those of 6in. calibre. | 


The illustration on page 116 shows the 6in. quick-firing gun, 
which may at present be said to be the most important gun | 
existing in our Navy. The system differs from the last 
mentioned in the fact that training is wholly performed 
by hand. The gun depicted has a shield, which is only 
used when not mounted in a casemate. 

In 1894, owing to difficulties in manufacture caused by 
a strike of moulders, the cradles ceased to be made of 
cast steel, a forged steel pattern coming in which is lighter 
and more satisfactory. 

To give an idea of what can be practically done at sea, 
some results of target practice may be mentioned which 
were obtained. The conditions of firing are that each 
gun’s crew has three minutes to score what they can at 
chosen ranges, beginning at 2200 yards, diminishing to 
1600, and finally increasing to 2200 yards again. In 
H.M.S. Blake the best gun’s crew fired eighteen rounds, 
hitting the target fifteen times, while the total number of 
the rounds fired by the ten guns was 148, the target being 
hit 110 times. H.M.S. Royal Arthur did nearly as well, 
the best guns having fired eighteen rounds, striking the 
target fourteen times, 

Continuing now the description of 8in. mountings, we give 
Figs. 10 and 11, which show the type of armoured gun-house 
arranged for the very powerful Chilian cruiser O'Higgins. 
This mounting affords admirable protection to the gun’s 
crew, having 8in. armour in front, and 5in. on the sides 
and rear; the trunk for the supply of charges being also 
protected by din. armour. The gun and mounting can 
be trained either by electric gear or hand power. A 
store of projectiles is carried in the gun-house for ready 
supply. The cordite charges come up the central trunk 
by means of a hydraulic motor; arrangements are also 
provided for bringing shells up this trunk to replace the 
ready supply. Figs. 10 and 11 show the supply of pro- 
jectiles ready to hand in the armoured gun-house. 

Figs. 12 and 13 show the type of Elswick armoured gun- 
houses supplied to several Japanese cruisers. The fol- 


| replaced. 


lowing points may be noticed:—The training gear can be 
worked by hydraulic, electric, or hand power. Sighting 
gear for both guns is supplied to both sighting stations, 
and the mountings can be trained, and both guns elevated 
or depressed from either station, A good supply of pro- 
jectiles is carried in the gun-house—thirty per gun—and 
an electric bollard is provided to enable this supply to be 
The cordite is supplied through a central 
trunk—B, Fig. 12—protected by an armoured barbette. 
The armour of the gun-house is attached to the turn- 


| table by means of elastic stays. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Tue fifty-third annual general meeting of the Institu- 
tion of Mechanical Engineers was held in Westminster 
on the evening of Friday, January 26th. In the absence 
of Sir William White, the chair was taken by Sir Edward 
Carbutt. From the report of the Council, which was 
read by the secretary, we take the following particulars :— 

At the end of 1899 the number of names in all classes on the roll 
of the Institution was 2922, as compared with 2684 at the end of 
the previous year, showing a net gain of 238. During the year 
there were added to the register 336 names, and the total loss was 
98, made up of 48 deceases mentioned in the report of 1899, 
together with 32 resignations and 18 removals announced on page 3, 
all of which took effect from the beginning of 1899. These losses 
are slightly in excess of the average. On the other hand, 57 more 
new members were added to the Institution than during the 
previous year, and 112 more than in the year 1897. 

Early in the year the Council took steps to call the attention of 
the engineer officers of the Royal Navy to the advantages attach- 
ing to membership of the Institution. They are pleased to sta‘ 
that this action has resulted in many of these officers becoming 
members, and it is anticipated that more will join. 

The total revenue for the year 1899 was £8777 4s. 5d., while 
the expenditure was £9230 16s., leaving an excess of expenditure 
over revenue of £453 11s. 7d. The total investments and other 
assets amount to £69,084 8s. 10d.; and, deducting therefrom the 
£25,000 of debentures and the total remaining liabilities 
£3588 19s. 1ld., the capital of the Institution amounts to 
£40,495 8s. 1ld. Of this some £5000 was set aside in 1897 and 
1898 as a sinking fund for the redemption of the debentures, The 


sum of £6859 4s. 8d. still remains invested in railway debenture 
stocks and consols, registered in the name of the Institution, of 
which the Union Bank of London holds the £3945 12s, Midland 
Railway 25 per cent. debenture stock, as security for a temporary 
loan of £3000. A total of £59,214 0s. 7d. has now been expended 
upon the Institution House. The certificates of the securities 
have been duly audited by the Finance Committee and_ the 
auditor. 

The past year is the first in which the Institution has occupied 
its own house, and an increase in the expenditure was inevitable. 
Certain expenses of a special character also had to be incurred in 
connection with the opening of the new house. Under these 

| exceptional circumstances, the financial result for the year has been 
| satisfactory. 
| Progress has been made during the year with the various 
| researches undertaken by the Institution. 
| The fifth report of the Research Committee on Alloys was 
| presented and fully discussed at the February meeting, and Sir 
| William C, Roberts-Austen, the reporter, is now at work upon the 
| effect of annealing and tempering on the properties of steel, which 
| will form the principal subject of the next report. 
| The gas engine research has been further advanced by Professor 
| Burstall, who hopes to be able to present his report early in the 
| present year to the Committee under the chairmanship of Dr. 
Kennedy. 
| The value of the steam jacket is the subject under investigation 
| by Professor Beare, who has accumulated further data towards 
| his fourth report to the Committee under the presidency of Mr. 
Henry Davey. ae 

| The compound steam-jacketed condensing engine at King’s 
| College, London, has been working. Professor Capper has not 
| yet been able to commence the first series of complete tests, but 
promises his first report soon. 

The Council propose to hold the Summer meeting of the 
| Institution this year in London. 

The report having been adopted by the members, the 
President announced that the following gentlemen had 
been elected to fill offices for the coming session :—5ir 
William White had kindly consented to act as president 
for the second year. The Vice-presidents elected were 
Messrs. J. A. F. Aspinall, E. P. Martin, and J. H. 
Wicksteed; the members of Council are Messrs. Chapman, 
Ivatt, Marshall, Platt, and Thornycroft. ; 

A paper on ‘‘ Water Meters of the Present Day; with 
special Reference to Small Flows and Waste in Dribbles,” by 
Mr. William Schénheyder was then read in abstract. It is 
printed in full, with all the illustrations accompanying it, 


on page 125, 
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Before the discussion was opened the author referred 
to some of the difficulties which he had met at the outset 
in the construction if his water meter. Most of these 
were due to the nature of the material employed, and had 
been entirely overcome by alterations in this respect. 
For examples, the piston cups were originally made 
of leather, but on account of the impossibility 
of obtaining them uniform in substance and thickness, 
leather had to be givenup. A soft form of vulcanite, 
of which the composition was the secret of the makers, 
Was now used, and was giving entire satisfaction. The 
second difficulty arose from the crank spindle seizing in 


‘doing all that was necessary. 


the bush. This was due to both parts being of gun- 
metal, and had not re-oecurred since the bush had been 
made of vulcanite. It had been found necessary to use 
the same material where the pin touches the crank, as 
these parts occasionally ran dry from a little air getting 
caught in the dome (see Fig. 19, page 127). It was also 
used in some parts of the dial gear. In some cases, as 
when hard water was to be measured, or when the meter 


was likely to stand idle for long periods, it was advisable 
to make the cylinders themselves of vulcanite. No lubri- | 
cant was used on any of the rubbing faces, the water | 

Mr. Schénheyder then | 


called attention to several parts of meters which had 
been in use, which were laid on the table for the 
inspection of the members. Two meters were also 
shown at work—one under the normal conditions, 
the other drowned in a tank and with the cover removed 
so that it could be seen in operation. It was working 
under suction instead of pressure. A glass stand pipe 
showed that the meters acted with a head of about 3ft. 
The meters registered the flow of the merest dribble. 
After reference to some tests which he had carried out in 
his own house to find out the accuracy of the instrument, 
and to a test of a meter by the Southwark and Vauxhall 
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Water Company, which showed an error of only half a 
gallon in a five-gallon flow after being in use for two years 
and five months, the discussion was opened. Mr. 


Hawksley, at the invitation of the President, was the first _ 


Speaker. He said that though his experience of water 
supply extended over forty years, he had little knowledge 
of the details of meter construction, and he thought there 
were other members present better able to discuss the paper. 
Of the importance of measuring small leakages, he was quite 
inagreement with Mr. Schénheyder. If a tradesman used 
scales which would not weigh ounces, so that he had to give 
away everything under a pound in weight, he would lose a 
greatdeal of money. Soit was with the supply of water when 
no notice was taken of small leakages. It was _ his 
experience that every meter had its own defects, and 


that a meter should be chosen to suit the conditions | 


under which it was to work. For example, the Parkinson 
meter gave good results, but it would not transmit pres- 
sure. Other types of meters do not work well with 
hard water, which wears the barrels out. Others are 
afiected by rust brought down in iron pipes, and so on. 
It is necessary, therefore, to use discretion in the 
selection of a meter, and to see that it is suited to the 
particular condition under which it is required to work. 

Professor Unwin complimented the author on the in- 
senuity he had displayed in eliminating the various 
sources and causes of error in his patent meter. With 
regard to certain remarks in the paper, he thought Mr. 
Schénheyder was in error in ascribing the invention of the 
Venturi meter to the Italian philosopher. He doubted 
if Venturi, though he had worked in that direction, had 
actually noticed the principle involved in the meter. 


The Venturi meter, like all others, had its limitations. | 


It, of course, measured at all rates of discharge, 
but unfortunately the effects were too small for registra- 
tion. At a velocity oflessthan } foot per second this point 
was reached. He had found it a very accurate meter, 
even when working within very large limits, as, for 
example, a 60in. meter which he tested and found accu- 
rate on a 40in. main. In conclusion, he referred to the 
use of lignum vite for rubbing surfaces under water. 

Mr. Bright, of Tylor and Co.’s, pointed out that the | 
type of Tylor meterillustrated by Mr. Schénheyder had not | 
been made for eleven years past, and that it was sixteen | 
years since the particular type of fan shown in the diagrain | 
had been employed. With reference to what Professor | 
Unwin had just said, he stated that lignum vite was used | 
with satisfactory results in their meters. As regarded | 
the inferential meter, he thought the whole question re- | 
solved itself into the matter of size. If a small enough | 
meter was selected, one of the inferential type could be_ 
made to register a flow of 2 to 2} gallons per hour 
accurately. For domestic purpose, where the supply was 
constant, a meter of sufficiently small size could always | 
be fitted. The cost of meters was a very important 
point, and needed careful consideration, but he thought | 
that if a meter could be invented which would register all | 
waste in water companies’ mains, it would be adopted. | 

Mr. W. Bryan, of the East London Waterworks, said | 
he had suffered much at the hands of inventors. His | 
company supplied some £150,000 worth of water per year | 
through meters. In all large water supplies there was, 
he considered, room for several kinds of meters. For | 
large quantities the positive cannot be used, and the | 
inferential does its work well, but for domestic supply 
the positive is the most suitable. The objection to it is | 
that if it stops the supply to the house is cut off, which is 
not the case if the inferential ceases to act, though, of 
course, the water company is the loser. In some places 
abroad, where large numbers of persons lived in one. 
building, the inferential meter could be used with success. 
It was used in Vienna and Berlin; in these places the 
average number of persons in each house supplied by 
meter was 69 and 60 respectively. As regarded types of | 
meters, Kennedy’s positive type seemed to him to have | 
many advantages, but he thought also very highly of ; 
Mr. Schénheyder’s. For detecting and localising waste on | 


| 


large supplies he had found that Deacon's gave excellent | 
results. They put as much as 50 million gallons per day 
through their meters for that object. When itis used on | 
large mains the Venturi meter gave accurate results, but | 
it worked under the disadvantage that if the clock stopped | 
the registration stopped also. 

Mr. Smith, of Nottingham, described a type of inferen- | 
tial meter of which the principal element is a wheel 
with spiral (volute) channels, of which the cross section, | 
increased from the centre to the circumference, following | 
a certain law. These wheels were cast or stamped. He 
had got good results from this meter; it worked satis- | 
factorily under a head as small as 12in., and under a pres- | 
sure of from 80 to 100]1b. The principle appeared to | 
be correct, but the wheel work needed bringing to per- 
fection. 

Mr. Ellington said that it was strange that the 
meter which was no good for pressure was the very one 
used by the London Hydraulic Power Company. This 
was possible by using it to measure exhaust instead of 
supply. There were certain disadvantages in using it in 
this way. It worked well when the water was pure and 
clean, but when it had passed through some form of ap- 
paratus it frequently brought down dirt, which was 
deposited in the drums and falsified the results. It is 
a large pattern of meter, and to prevent its attaining 
too large proportions, it is customary to let only part of 
a supply pass through it; hence it virtually becomes an 
inferential meter. The difficulty in using good meters is 
a matter of initial cost and upkeep. 

Mr. G. Cochrane, referring to high-pressure meters, 
said that in Manchester Kent’s was used, and gave results 
to 98 per cent. of accuracy. It had the advantage that 
the flow was not stopped if the meter went wrong, which 
would be a very serious matter where a great quantity of 
water power was used. 

Mr. Wheatley, one of the makers of Mr. Schénheyder’s 
meter, spoke of the reasons why positive meters were 
not used. Most important of these was the price. He 
did not see how this could be much reduced, and against | 


it the earning value of a good meter and the small outlay 
on upkeep had always to be considered. He thought, 
too, that there was a lack of appreciation of the condition 
under which a meter was expected to work. No sort of 
care was taken of it; it was stuck in a hole in the ground 


and was expected to look after itself. He thought if a | 
little more time and thought were devoted to the fixing | 


of meters, it would be good thing. In one respect the 


‘makers were at fault, and that was in the naming of | 


meters. They were known by the size of the pipe to 
which they were attached instead of by the capacity per 
hour. 

Mr. W. Morris, of the Kent Water Company, said that 
his company is now using a few of Mr. Schénheyder’s meters 
with a view to finding out whether it is worth paying 
longer prices for that type instead of using inferential meters. 
Their system of charging for water supplied by meter for 
garden use, and so on, was to fix a minimum charge of 
£1 5s. over and above the charge for the house supply. 
Under this plan great accuracy in the meter was not 
| necessary, and they had found that the Siemens gave 
| good results. It was also used for domestic supply in 
‘Berlin. The supply there was constant, and as the 
‘number of people per building was about one hundred, 
| they worked well. Apparently the landlord paid for 

all the water which entered the building. The con- 
‘sumption on the average was about twelve gallons per 
| head. 

| Mr. Macfarlane Gray said that he had studied the 
| paper with a great deal of interest, and he recommended 
all young engineers to study the geometry of the motion. 
It was a poem in engineering. 

| Sir Edward Carbutt, in moving a vote of thanks to 
jthe author, said that, as the representative of the 
| Institution of Mechanical Engineers on the Board of 
,the new Physical Laboratory which the Government 
‘is erecting, he would like to have the opinions of the 
{members as to the advisability of providing a depart- 
ment for the testing of water meters. 

After Mr. Schénheyder had briefly replied, the proceed- 
ings were brought to a conclusion. 


EXPRESS PASSENGER ENGINE, NORTH- 
EASTERN RAILWAY. 
WE are indebted to Mr. Wilson Worsdell, locomotive, 
carriage, and wagon superintendent of the North-Eastern 
Railway Company, for photographs and dimensions of his 
latest express passenger engines, designed and built by him 


at Gateshead for the North-Eastern Railway Company, and | 


illustrated by our supplement this week. The ten engines 
built are working the heavy East Coast express passenger 


| traffic between York and Edinburgh. They are four-wheeled 


coupled, with a four-wheeled bogie in front. The coupled 
wheels are 6ft. 10in. in diameter. The cylinders are placed 
between the frames, and are 19in. diameter, with a stroke of 
26in. The valves are placed below the cylinders, and are of 
the piston type. The barrel of the boiler is 11ft. Gin. long, 
and 4ft. 9in. diameter outside. The fire-box is 7ft. long, 
with a grate area of 20 square feet. The working pressure is 
200 Ib. per square inch. The engines give entire satis- 
faction, and are to be followed by twenty other engines of the 


; same type. The attached list gives the dimensions of these | 


engines, and the material used in their construction. 


| Cylinders : Ft. in. 

| Diameter of cylinders . ol 


Piston valves 


Distance apart of cylinders, centre tu centre 
Distance between centres of valve spindles .. .. .. .. O12 
Maximum travel ofvalve .. .. .. «1 © 
Stephenson's link motion 
Diameter of piston-rod .. Se 
| Length of connecting-rod between centres .. 6 
Wheels, steel : 
Diameter of driving wheel .. .. .. .. 610 
Diameter of trailing wheel... 
Thickness of alltiresontread .. .. .. .. .. .. .. O 
Width ofalltiresontread .. .. .. .. O 5§ 
j Distance between centre of bogie and centre of driving 
Centre of driving wheels to centre of trailing wheels PO ee 
Distance from centre of driving wheel to front of fire-box 1 103 
| Distance from centre of bogie to front buffer beam .. .. 6 1 
oe from centre of trailing wheels to back buffe 


Axles, steel : 
Diameter of wheel seat . . 
Diameter of bearings 
Diameter at centre.. .. .. .. .. 
Distance between centres of bearings 
Length of wheel seat 
Length of bearings .. 
Bogie axle, steel : 
Diameter of wheel seat .. 
Diameter of bearings 
Diameter at centre .. 
Length of wheel seat 
Length of bearings.. .. .. .. 
Distance between centres of bearings 
Crank pins, steel, driving : 
Diameter of crank pin, for connecting-reds . . 
Length of bearing, for connecting-rods .. 
Diameter of crank pin, for coupling-reds 
Length of bearing for coupling-rods. . 
Crank pins, steel : 
Diameter of crank pin for coupling-rods. . 
Length of bearing for coupling-rods —_. 
Frames, steel : 
Distance between frames 
Thickness of frames .. .. .. 
Distance between bogie frames .. 
Thickness of bogie frames 
Boiler, steel : 
Centre of boiler from rail 
Length of barrel -.. .. 
Diameter of boiler (outside). . 
Thickness of plates.. .. .. 
copper : 
ickness of smoke-hox tube plate .. 
Pitch of rivets .. 
Diameter of rivets .. 
Fire-box, steel : 
Length outside... .. .. .. 
Breadth outside at buttum .. 
Depth below centre line of boiler at front end 
Depth below centre line of boiler at back end 
Thickness of front plate. 
Thickness of back plate .. .. 
Thickness of sides and top plate 
Distance of stays apart .. 
Diaweter uf copper stays 


ou 


ec ecco 


couse 


Inside fire-box, : 

Length at the bottom, inside 
Breadth at the bottom, inside 

From top of box to inside shell... 

Depth of box inside at front 6 

Depth of box inside at back 

| Tubes, steel 

Length of tubes between tube ag 


Diameter outside 
Diameter of exhaust pipe nozzle 
Height of chimney from rail or a 
Heating surface intubes 1383 sq. ft, 
Heating surface in fire-box .. 
| Weight of engine in working order: Tous, 
On bogie wheels 
On driving wheels In 43 


| 
| Weight of tender in working order ; 
| On front wheels ‘ ‘ 


Total... 


Tender, 
Wheel base ; 


From front buffer beam tocentre of leading wheels .. 2. 40 9 
From centre of leading wheels to centre of middle wheels 4 4 
From centre of middle wheels to centre of trailing wheels 4 4 


From centre of trailing wheels to back buffer beam .. 4 
Wheels, steel : 

Diameter of wheels on tread 

Thickness of tires .. .. .. 0 3 
Axles, steel : 

Diameter of bearings .. 

Length of bearings... .. 010 

Diameter of wheel seats 0 bt 

Length of wheel seats .. 0 

Distance of centres of bearings 610 
Frames, steel : 

Distance between inside frames $1 

Thickness of inside frames .. ot 

Distance between outside fraines .. 6 

Thickness of outside frames AS oj 


Capacity of tank 3875 gallons 
Capacity of well 162 si 
Total .. . 8537 gallons 
This tender is alse fitted with a water scoop. 


THE INSTITUTION OF CIVIL ENGINEERS, 
MEETING OF STUDENTS. 

On Friday, the 26th January, at a meeting of the students of 

the Institution of Civil Engineers, Mr. J. A. MacDonald, M. Inst. 
| C.E., in the chair, a paper on ** The Construction of the Simplon 
| Tunnel,” by Mr. C. B, Fox, B.A., Stud. Inst. C.E., was, in the 
absence of the author, read by Mr. J. D.C. Couper, Stud. Inst, 
| C.E. The following is an abstract of the paper : 
In this paper is described the work upon the scheme put forward 
| by the Jura-Simplon Railway, in 1881, to connect Italy and 
| Switzerland by a railway near the Simplon Road Pass, by piercing 
| the Alps between Brigue, the present railway terminus in the 
Rhone Valley, and Iselle, on the Italian side, in the gorge of the 
Diveria, from which village the railway will descend to the exist- 
ing southern terminus at Domo d’Ossola, a distance of about eleven 
miles, 

The galleries have proceeded about two miles, and at the north 
end a dark argillaceous schist veined with quartz, with beds of 
gypsum and dolomite, have been traversed, the dip of the strata 
on the whole being favourabie to pi $8, though timbering was 
resorted to at dangerous places. The total quantity of water 
flowing from the tunnel mouth is sixteen gallons per second, two 
gallons persecond being accounted for by the drilling machines. 
At Iselle, however, a very hard Antigorio gneiss obtains, and is 
likely to extend about four miles. It, however, presents no great 
| difficulty to the Brandt rock drills, which work under a head of 
3280ft. of water. The author gives a description of the survey 
and alignment of the tunnel and of the general features of the 
line, &c. The work at each end of the tunnel is carried on «juite 
independently, two parallel headings, each fifty-nine sjuare feet 
in section, being first driven by means of the Brandt drilling 
machines and dynamite, and the first heading being then enlarged 
to the full size. On the Italian side, where the rock is hard and 
compact, breakups are made at intervals of fifty yards. No 
timbering is required, except to facilitate the excavation and the 
construction of the side walls. Steel centres are employed for 
thearch. At the Brigue end a softer rock is encountered, so that 
| at times heavy timbering ix required in the final excavation to full 
size. Full description is given by the author of the methods 
employed in the excavation and for the transport of materials. 

he Brandt rock drill is described in detail, and an account is 
given of the station at which the water power is developed. On 
the Italian side a dam 5ft. high has on thrown across the 
Diveria, at a point about three miles above the site of the installa- 
tion, the total power developed being about 2000 horse-power on 
the turbine shaft. The water is conducted from the Diveria by a 
metallic conduit, and is supplied to the rock drills at a pressure of 
100 atmospheres by four pairs of high-pressure pumps driven by 
two Pelton turbines of 250 horse-power each. 

The paper concludes with a description of the arrangements for 
ventilating the tunnel during construction. A discussion followed, 
in which Messrs. E. D. Kibble, J. Rickman, H. Leader, (. M. 
Skinner, R. W. Vawdrey, B.A., and J. A. Ryan took part. 


THe Royat or Mines.—The twenty-seventh annual 
dinner of the old students of the Royal School of Mines was held 
on piers January 26th, at the Hotel Cecil. The chair wa~ 
occupied by Mr. H. G. Graves, Assoc, R.S.M., of the Patent-ottice, 
and he was supported by about one hundred and thirty of the 
past and present students. In proposing the toast of ‘‘ Prosperity 
to the Mining and Metallurgical Industries,” he referred to the 
very pleasing fact that this country produced the largest share of 
the world’s coal, and took the second place in pig iron production. 

ress in the arts was ascribed to invention, which was now 
drawn to the Patent-office as a centre, where they had 25,000 tu 
30,000 applications for patents yearly. A Committee had recently 
been appointed to consider various suggestions that had been 
made’ rh developing the benefits afforded to inventors by that 
office. Sir W. C. Roberts-Austen and Professor C. Le Neve 
Foster replied, and both of them condemned in the strongest 
terms the idea that the war in the Transvaal was for the object of 
getting the goldfields, our difficulties with the Boers dating from 
a date anterior to the discovery of gold there. Both these 
speakers alsodealt with the application of mining and metallurgy to 
the war. Mr. F, W. Harbord then proposed the ‘‘ Professors,” and 
Professor Perry replied, with a demand for more money for the 
teaching of practical mechanics in the school. Mr. Teall proposed 
the ‘Past and Present Students,” for whom Mr. E. Woakes and Mr. 
, Holmes replied, reference being made to the fact that several of the 
students then present were s a starting for the front. Mr. 
| Bennett H. Brough proposed the “ Visitors,” and Mr. H. Hattield, 
| of the Patent-office, replied, after which Prof. H. Bauerman pre- 
| sented to the chairman a handsome loving cup, clock, and album, 
in memory of his many years of service as honorary secretary. 
|The toast of the present secretary, Mr. H. C, McNeill, concluded 

the proceedings, 
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LETTERS TO THE EDITOR. 


do not hold ourselves responsible for the opinions of our 


(We correspondents.) 


BRITISH VU. AMERICAN WORKMEN. 


a nally speak of the condition of workmen in 

ie) oan oe of the States, but from what I have heard 

the one who have worked there, I should say that your corre- 
aut is correct in the main, 

7” Jso fully endorse your corres vondent’s statement that the 

: na of cutting piece rates, adopted in the past by many 
, baeag standing, has been the prime cause of the objection to 
eek shown by the British workman. 
ine a dog a bad name, and hang him,” is an old and true 
ab and with the conservative nature of the British work- 
might be reasonably ex vected to require many years of 

; treatment to convince him that a —— change in a shop 
par’ vm is for his good, and that he is not being merely exploited. 
% # to the treatment of the men, in my experience a shop gets a 

od or bad name according to the character of the management. 
works manager may be a ‘“‘driver” without ‘worrying ” the 
. 1; and if he knows his business, the men are not slow to find it 
pe ‘and respect him accordingly. Too many works’ managers 
pa "of the autocrat type. A manager must uphold the authority 
or his position ; but it is quite possible, at the same time, to show 
that he appreciates a steady man and his practical knowledge. 
In short, there is rather too much of “‘ Do this, and he doeth it, 

ith some Managers. 

a gti warming the shop is a very old subject in your 
columns, and with a large shop engaged on heavy work—a —_ 
marine erecting shop for example—is a difficult one to deal with. 
‘Acold shop on a winter's morning does largely reduce the capacity 
ofthe workman, 

As to “class distinction,” I cannot write as to the States, but I 
can of our Colonies and elsewhere, and the absence of such marked 
distinctions as are found in our shops has an insidious, but none 
the less noticeable, effect in raising the character of the men and 
their behaviour as a body. : 

If you tell a man—in effect—that he can never hope to rise 
above the position of an ordinary mechanic, it is only reasonable to 
<uppose that he will devote all his spare energy to obtaining the 
thing left, viz., a rise of wages. 

If on the other hand, you show that you appreciate him, you will 
gain by his willing efforts to please you, you having the power to 
promote him, and also by the increased ability of the man, who 
now has a direct incentive to fit himself for a higher position. The 
came system may be applied to both drawing-office and commercial 

artments. 
‘ n short, self-interest governs the action of the workman just as 
uch as it does X, Y., Esqy., of Lombard-street, the difference 
ling that the former has not the education of the latter, and 
wnseyuently is slower to see where his interest lies. All men of all 
wantries are alike at bottom; and in general treat them well, and 
in general you meet with your reward. Scratch deep enough 
with some races its a trifling scratch—and you find the - 
savage. Gero, T. Parvor, C.E, 
January 30th, 


rove! 
man, he 


ENGINE MILEAGE, 

Sirn,-Mr. Acworth has forgotten my letter of December 4th 
in which I pointed out that such mileages as 96,000 a year are im- 
possible, either in this country or the United States. Such a 
mileage means that the engine must have run 263 miles every one 
of the 365 days of the year, and gives not a day for shed or repairs. 
It means{that the engine must begin at twelve o’clock on the 
night of December the 31st, run without ceasing for a moment at 
the rate of eleven miles an hour until the next 31st of December, 
or if we reduce the running hours we must augment the speed. 

Engine mileage is a purely nominal term. It does not mean the 
distance run by the engines during the year at all. As you pointed 
out last week, in this country only paying mileage is counted, 
nothing is said of shunting, piloting, or returned empties. Even 
with the paying limitations it does not represent distance traversed, 
but a figment of the accouftants. Thus, on the Brighton line, it 
used to be the practice to credit all goods engines with four miles 
an hour while under steam, even if they did not move out of the 
siding or running shed, and passenger engines were credited in 
like manner with eight miles an hour. Over and over again, both 
in this country and the United States, this engine mileage has been 
shown up as a delusion, The normal real mileage in the United 
States is about 36,000 per annum. 

A locomotive which really runs 30,000 miles per annum doves very 
excellent work, and I much doubt if itis much beaten in the United 
States. By using double crews it is no doubt possible to get a very 
heavy mileage out of a new engine for a year or so, but such a for 
de force will have to be paid for. American locomotives are, we 
know, not built to last, and the Legree principle, ‘‘ Use up, and 
buy more,” is practised on many railways. Whether the policy is 
wise or not, | am not prepared to say, but it is certain you cannot 
have your cake and eat it; and even Mr. Acworth will not main- 
tain, | think, that the American engine will last as long as the 
English. What is the object of working engines to death he does 
not pretend to explain. If there is enough capital available to 
luy engines, it will not be possible to invest it to better purpose 
than in providing plenty for traffic requirements. 

January 22nd, W. H. Reep. 


Sir,—In an editorial note appended to my letter of January 
13th, on the subject of locomotive mileage, P i say :—‘‘ Mr. 
Acworth’s criticisms lose all force Alero oes not give the 
faintest notion of what he means by train miles.” As from begin- 
ning to end of my letter I never mentioned “train mileage,” but 
dealt solely with engine mileage, I confess that I fail to see why 
1 should have defined an expression which I did not use. But 
apart from this, as I understand your contention, it is that in this 
country only the revenue, or, as you call it, “profitable train mile- 
age,” 1s published, and that, therefore, for all we know to the 
contrary, engine mileage may be as great in this country as in 
America, a no one deplores more than I do the woeful lack 
of statistical information in this country, no one regrets more than 
1 do that in England alone of civilised countries there is no 
attempt to arrive at a ‘‘ common basis of definition” of the terms 
such as “ train mile” in common railway use. But I submit that, 
even with our present figures, we do know enough to contradict 
your theory. For we know that train miles per engine are about 
22,000 per annum--I have not the exact figures’at hand. If, then, 
engines running 8000 miles per month are, as you suggest, in any 
way typical of normal English practice, you are face to face wit! 
the fact that it takes 4} engine miles to work one revenue train 
mile. The rest of the engine powers must be wasted either by 
double heading, light running, or standing idle in the sheds. 
Surely the bitterest enemy of English railway management never 
charged it with ineptitude so gross as this. 

18, St. James’-place, 8. W., W. M. AcwortuH. 

January 24th. 


TINNED TAIL END SHAFTS, 


Sirn,—After all the discussions that have taken place at the 
meetings of engineers in the North of England and elsewhere on 
the subject of breakages in tail end shafts, there does not seem to 
be any outcome that has led to the reduction of the number 
occurring ; they still continue to break. 

The weak points are at the ends of the liners, or in the space 

tween them, showing unmistakeably that the bending action 


arising from the downward wear of the lignum vite strips or 
‘*droop ” is concentrated within this length, the part that is not re- 
inforced by the additional strength added by the brass liners. 
The bending strain at each revolution causes at first a minute crack 
all round ; the opening and shutting of this crack tens of thousands 
of times at last admits of salt water being drawn in in an equally 
minute film ; galvanic action set up by the presence of two different 
metals widens the crack into a groove, which becomes deeper with 
time ; when the groove has grown deep enough with the brittle- 
ness caused by the fatigue of the iron, the two ends of the shaft 
part company. 

As it does not seem practicable, with our present knowledge of 
brass tubing, to fit on a brass liner long enough to cover both bear- 
ings, I propose to abandon the use of brass altogether, and substi- 
tute another metal, tin. 

I propose to use a bath of tin. Let the shaft be cleaned 
chemically and the acid washed off, then heated to a tinning heat, 
the bath or trough filled with melted tin to be a little longer than 
the intended liner ; let the ends be made of some yielding material ; 
dip the shaft into the bath, say to the depth of an inch, the yield- 
ing ends will allow it to dip in ; make the shaft rotate till the whole 
is tinned. Then put the shaft into a concentric cylindrical mould, 
pour in a hard alloy of tin; the result will be a continuous liner 
with no weak places ; finish in the lathe. 

The thickness may be, say, one-half of that of brass, seeing that 
the poured alloy is p Troe. 8 united to the iron. 

I do not bring forward this treatment as a complete cure against 
breakage. What I claim for it is that the bending strain will not 
be concentrated within a short length, but will be distributed over 
the whole, and so conduce toa longer life, and that galvanic action 
is shut out. Only entire compensation against the droop can 
ensure freedom from breakage. To avoid any brass being used, 
the stern tube gland may be contrived to be made of ligaum 
vite. 

If successful, it may lead to propeller blades being tinned to 
make a smoother surface. Ww. B. 

Plymouth, January 18th. 


CENTRAL VALVE ENGINE INDICATOR CARDs. 


Sir,—I should be much obliged if you could give me some in- 
formation on the method of reckoning the horse-power of a com- 
pound Willans central valve engine. Besides taking cards off the 
high-pressure and low-pressure cylinders, means are provided for 
taking one off the low-pressure steam chest. How is this latter 
card used in reckoning up the power ¢ 

January 15th. CENTRAL VALVE. 


[The card from the receiver—which ‘‘Central Valve” rightly 
calls ‘‘ the low-pressure steam chest ’—adds to the power of the 
engine ; it is not a deduction, as is sometimes supposed. The 
approximately horizontal line at the foot of the high-pressure dia- 
gram shows, of course, the pressure in the high-pressure cylinder 
during the exhaust or non-effective stroke—that is, the up-stroke. 
The horizontal line forming the upper boundary of the receiver 
diagram is taken at the same time, ¢.¢., during the up-stroke ; it 
represents the pressure /e/ow the high-pressure piston, just as the 
line last referred to indicates the pressure alove it. There is a 
small gap between the two representing the loss of pressure by 
wire-drawing in the ports, which, during the up-stroke, connect 
the high-pressure cylinder with the receiver. During the succeed- 
ing down-stroke, when communication is, of course, cut-off between 
the high-pressure cylinder and the receiver, and when steam is 
being drawn from the receiver for the low-pressure cylinder, the 
pressure falls, as is indicated in the receiver diagram. After cut- 
off in the low-pressure cylinder the pressure rises again, because 
the volume of the receiver diminishes by the descent into it of the 
high-pressure piston. It will be seen, then, that during the down- 
stroke or effective stroke of the engine the pressure below the 
high-pressure piston is less than during the up-stroke ; in other 
words, back pressure is partially removed from the high-pressure 
piston —— effective stroke, though it is restored during the 
up-stroke. The real pressure acting downwards upon the high- 
pressure piston must be reckoned from the top of the diagram 
down, not to the bottom line of the high-pressure diagram, which 
only represents the pressure during the succeeding up-stroke, but 
to the bottom of the receiver diagram ; the upper line of the high- 
pressure diagram gives the pressure acting on the upper side of the 
piston, as the lower line of the receiver diagram gives the pressure 
acting at the same time upon its under side. The area of the re- 
ceiver diagram ix, therefore, to be added to that of the high- 
pressure cylinder, Allowance has, however, to be made for the 
fact that there is a slight difference of area on the two sides of the 
piston. The high-pressure piston is seated upon a small shoulder 
on the trunk, which is therefore wider above the piston than below 
it ; consequently the effective area below the piston is rather less 
than above it.—Eb. E.] 


CAMBERED PISTON-RODS, 


Sir,—Referring to Mr. Bollinckx’s letter in your issue of January 
19th, in which he states that in 1892 he patented the use of cam- 
bered piston-rods, we have to inform Mr. Bollinckx that such rods 
were known and used in this country many years prior to 1892 ; in 
fact, the difficulty is to recall the time when they were not known. 
We do not understand the ‘* but” in Mr, Bollinckx’s last sentence, 
‘* But we bend them in such a manner that they are straight when 
running,” as this is the equivalent to the statement in the descrip- 
tion of our engines, ‘‘ that the piston-rods are . . . cambered 
so as to be straight when carrying the weight of the 


»iston,” and this is, of course, the particular object of the cam- 
ring. Hick, HARGREAVES, AND Co, 


(A. Reason, Secretary). 
Soho Lronworks, Bolton, January 22nd. 


Sir,—The letter from Mr. Bollinckx, in your last issue, called 
my attention to the description, in yours of 12th, of the 2000 
horse-power horizontal engine by Hick, Hargreaves, and Co., and 
I see therefrom that the piston-rods were cambered by hydraulic 
| neeapage presumably after having been turned. This must have 
een a most difficult task to perform, and I fail to see that it 
could have been done as well and as cheaply as by the means 
described and illustrated in my patent No, 2031 for 1875, 

By the operations there detailed—and which are practically not 
more expensive, nor requiring different tools, than for producing 
straight rods—you obtain a cambered rod of the exact curve re- 
quired, and which will be perfectly straight when loaded with its 
piston, and when suppo by the outside guides. Hence neither 
piston or rod will press either upwards or downward on the 
cylinder or the stuffing-boxes. At the time I visited several of the 
largest and best mill engine makers of the North, but failed to 
interest any of them in the invention, They were all willing to 
make the rod, if ordered and paid for as an extra; but I did not 
gather that anyone would adopt the innovation simply to improve 
their engines. W, ScHONHEYDER, 

January 24th. 


Sir,--If [ am not mistaken, cambered piston-rods were patented 
some twenty-five years ago in this country by Mr, Schonheyder. 
Westminster, January 24th. J. 


THE WAR-OFFICE. 
$1r,—No public department in recent years has come in forsuch 
scathing criticism as that which has been bestowed upon the War- 
office within the past few weeks. The worst of it is, too, that 
whilst many of the charges wade against it may be exaggerated 


and wild, not a little of the condemnation is thoroughly deserved. 
That there is some wisdom within the charmed circle of Pall Mall 
I should be the last to deny ; but when it refuses to listen to any 
suggestion from outside, and studiously declines to accept the 
ideas of men who have spent their lives in the study of mechanical 
devices for meeting special difficulties as they arise, it displays a 
lack of business acumen and shrewdness which would never be 
tolerated in an ordinary concern. It happens occasionally, how- 
ever, that its liability to err is brought home. This was the case 
in a remarkable manner a few days ago. A gentleman, whose 
name is well known in the engineering world, and who had followed 
closely the progress of the war in South Africa, conceived the idea 
for a simple artifice that he considered would be a great assistance 
to our — in worrying the Boers and drawing fire from their 
trenches. e at once set to work to construct a specimen - which 
was heartily approved of by an officer of high rank—and forwarded 
the same to the War-office with full details of the purpose for 
which it was designed, and the method of working. In the course 
of a few days, however, he received his box back again, with the 
usual printed letter ‘declining with thanks.” at was dis- 
couraging enough, but his little invention had also been carelessly 
handled, and was broken into several pieces. This curt refusal 
would have been enough for most people, but the gentleman 
believed in his idea, and eaaleal to try again. Another 
specimen was constructed, ‘ked in a box, and addressed 
to the new Commander-in-Chief of the forces in South Africa. 
Care was taken to see that it went out with the ship 
that carried Lord Roberts to Cape Town, and it was so placed as 
to secure the early notice of his Lordship and the Chief of the 
Staff, Lord Kitchener. Mark the sequel. The day following 
Lord Roberts’ arrival in South Africa the inventor received an 
urgent telegram from the War-office asking for his immediate 
attendance. In due time he responded to the call, and found that 
what the wise people of Pall Mall had rejected as useless had com- 
mended itself to the practical mind of ‘‘ Bobs,” who had cabled 
over for the immediate despatch of a considerable number. The 
inventor is a patriot, and is doing his best to get the work executed 
as speedily as possible. But many precious weeks have been 
wasted, and what might have been of incalculable service to 
Generals Buller and Warren at the present crisis, cannot possibly 
reach the front for several weeks. But the record does not tell 
the feelings of the War-office at having to ‘eat its own words.” 
That is another story. 
London, January 29th. R, 


IRON IN ANCIENT GREECE. 

S1r,—We have this month made a very interesting analysis of 
a piece of iron found in the famous Temple Parthenon in the 
Acropolis, which was erected in 438 B.c. The enclosed letter from 
our clients, Messrs. Ateliers Helleniques ‘“ Basiliades,” Pirieus, 
Greece, dated November 23rd, will give you full particulars as 
to how the iron was obtained, and we also enclose the analysis of 
the piece of iron in question, together with an analysis of a piece 
of ordinary merchant bar iron which we are purchasing for every- 
day use at the present time. You will see that the iron used by 
the ancients is superior to the ordinary merchant iron of to-day. 
We send you this information as we think it will be of interest to 
you and your readers. 

Should you make any comment upon this in your paper, we 
shall be glad if you will mention that the piece of iron in question 
was sent us by Messrs. Ateliers Helleniques ‘‘ Basiliades.” 


{COPY OF LETTER.] 
Pireus, 28rd November, 18%. 
Messrs. The Leeds Forge Company, Leeds. 

Dear Sirs,—Your memo. of the 30th ult. received and contents noted. 
HaporNon.—As you are no doubt aware, the famous Temple Parthenon, 
in the Acropolis, was erected by the architects Ictinus and Gallicrati, 
under the supervision of Phidias, who meanwhile was its decorator. 

The building of the Temple occupied eight years, and was finished in 
488 B.C. 

The Hellenic Government decided lately the re-erection of displaced 
marbles, and of those that were subject to falling. This has been 
entrusted to an architect who happens to be a friend of ours, and in 
carrying out the work he found between the marbles iron joints, which 
are, of course, about 2340 years old. 

We made it a point of obtaining a sample of this iron, and the architect 
was kind cnough to give us a sygall piece, 1} by } by 2, which, being in 
splendid condition after sv many years, is worthy of interest for the 
examination of its quality. ‘ 

Having had the opportunity of personally seeing and appreciating the 
importance of your laboratory, when we paid you a visit, we thought of 
asking you, in preference to any one else, if you cared te examine the 
quality of this piece of iron and report on it. 

Yours faithfully, 
Coe 
Managing Director. 


Aualysis Piece of Tron Found iu the Temple Parthenon, 
the Acropolis, Erected 438 Bic. 


Carbon “085 
Silicon .. 004 
Sulphur 005 
Phosphorus -018 
Manganese... . traces 
Iron (by diff.) .. . 19-888 
100-000 


Analysis of « Sample yy Ordinary Merchant Bar Iron as Sold at 
the Present Day. 


Sulphur 032 
Phosphorus +251 
100-000 


For THe Léeps Force Company, Limrret, 
Ernest GEARING, General Manager. 
Leeds, January 25th. 
[The piece was too small for tensile or other physical tests to be 
attempted, —Ep. E.] 


EARLY RAILWAYS IN SURREY, 


Sir, —-Referring to the.recent articles on the above subject —set 
pages 7, 57, of the current volume—may I call attention to ah 
article on the “‘Surrey Iron Railway,” in your issue of February 
8th, 1895, page 110! Reference is there made to J. Priestley’s 
‘* Account of the Navigable Rivers, Canals, and Railways of Great 
Britain,” 1831, and also to R. Ritchie’s ‘‘ Railways,” 1846. 

January 3lst. R. B. P. 


THE LIPPINCOTT PLANIMETER. 


Sir,—I am in receipt of a copy of THE ENGINEER, in which the 
Lippincott Planimeter is donated in a very thorough maaner. 
I am very much pleased with the notice, but regret that you have 
given the manufacturer’s name as James L. Robertsonand Son. I 
beg to state that I am the patentee of this device, and control the 
entire sale in England through Elliott Bros, I trust you will make 
this correction, and greatly oblige, A. C, Lippincott, 
New York City, January 17th. 


NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief Engineers: F. M. D. 
Spry, to the Dido, and W. W. Lawrence, to the Salamander. 
Engineers: A. S. Crisp, to the Duke of Wellington, for the 
Chamois ; A. W. Sutton, to the Tamar, for charge of Engineers 
Reserve Stores, and to assist inspector of machinery at Hong- 
—, Probationary Assistant Engineer: F, C, R. Paton, to the 
rlando, 
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PARIS INTERNATIONAL EXHIBITION 


ENTRANCE TO THE PALACE OF MINING AND METALLURSY 


THE PARIS INTERNATIONAL EXHIBITION, 


Inv a former series of articles appearing in THE 
ENGINEER during the course of last year we gave a 
general idea of the scope and plan of the forthcoming 
Paris Exhibition, and described the more salient features 


of the buildings and their methods of con- 
struction, when we dealt in turn with the 
monumental entrance at the Place de la 
Concorde, the vast art palaces on the 
Champs Elysées, the Alexander Bridge, 
the buildings devoted to French and 
foreign manufactures on the Esplanade 
des Invalides, the interesting edifices on 
the Champ de Mars for the mining and 
metallurgical, civil engineering, and other 
exhibits, as well as the remarkable elec- 
trical palace and the installations of 
motive power, the colonial exhibits at the 
Trocadéro, and the foreign pavilions and 
the scores of other buildings of striking 
architectural features which will line each 
side of the Seine and create a perspec- 
tive of Oriental splendour. We now 
propose to supplement these articles by 
going more thoroughly into constructive 
details, and giving as clear an idea as 
possible of the arrangement of exhibits, 
and of what is being done to supply the 
motive power, lighting, and water required 
on the Exhibition grounds. Before pro- 
ceeding further, it may be as well to 
explain the general lines which have been 
followed in the classification of exhibits, 
as upon this largely will depend the 
success of the enterprise. At all previous 
exhibitions the work of classification has 
presented no little difficulty. At first each 
product was placed in its own particular 
group without any reference to the rela- 
tion which each group might bear to the 
other, and in the absence of any logical 
sequence of exhibits the visitor carried 
away only a very hazy impression of what 
he had seen. In the two last Exhibitions 
a great improvement was made in the 
arrangements, the old curved galleries 
giving way to rectangular buildings which 
permitted of all the products of one group 
being placed longitudinally, while at right 
angles were. the products of the same 
group of different countries. The visitor 
could thus inspect the group and make 
&% comparison without going from one 
building to another. In the forthcoming 
Exhibition the system will be still further 
improved by including in each section the 
whole process of manufacture, so that the 
visitor can see the raw material worked 
up in its various stages until it becomes 
the finished article. The idea is not only 


to show the products of the industry, but also to give a | tions and processes, electricity, civil engineering and 
practical demonstration of how they are manufactured ; | means of transport, agriculture, horticulture, forests, &c., 


ENTRANCE TO THE TEXTILE SECTION 


ENTRANCE TO TH= TEXTILE SECTION 


publie, no less perhaps than of the technical visitor. The | textile industries, chemical industries, social economy 
exhibits are divided into eighteen groups, each being again and public health, colonisation, and war material. 

subdivided into several classes, to include everything | 
having any relation with its special group. The chief heads | the buildings, we start at the Champ de Mars, which is 
of classification are as follows :—Education, works of art, | not only the centre of the Exhibition, but is by far the 
scientific instruments and processes, mechanical produc- | 


In examining the methods of construction adopted in 


most interesting from the engineer's point of view. This 


vast area practically included the whole 
of the Exhibition in 1889, but it is now 
merely a section, in which will be.found 
everything relating to the various branches 
of the engineering industries. All the old 
edifices have been pulled down with the 
exception of the Galerie des Machines, 
the interior of which is being transformed 
by the building of the Salle des Fétes. 
This will occupy the centre of the gallery, 
and the two ends will be devoted to agri- 
culture and alimentary produce. The 
Galerie des Machines has been concealed 
from the general perspective by the elec- 
trical palace, which is to be the principal 
feature of the Exhibition. As this great 
demonstration is to be a sort of apotheosis 
of electricity, everything has been made 
subservient to the palace, the eye being 
led up to it from the Eiffel Tower by the 
lines of buildings devoted to mining and 
metallurgy and textiles on one side, and 
to education and civil engineering on the 
other. In front of the electrical palace is 
a cascade, and behind it are the mechani- 
cal engineering buildings and the boiler- 
house, the latter being flanked by two 
enormous chimneys. 

We cross the Seine to the Champ de 
Mars by the Pont d’Iéna, which is under- 
going suc? a transformation as to render 
it utterly unrecognisable. In view of the 
heavy circulation of visitors between the 
Champ de Mars and the Trocadéro, it has 
been deemed advisable temporarily to 
widen the stone bridge, and this is being 
done in a way to allow of its being recon- 
structed later on at a minimum cost and 
trouble. After removing the massive 
stone balustrades, steel girders are laid 
across each pavement, extending two or 
three yards over the sides of the bridge. 
At one side the girders are connected 
longitudinally on a level with the edge 
of the stone pavement, and on the other 
side it encroaches a little on the road, so 
as to allow of as large a pavement area 
as possible. The girders are of rather 
light sections, and are laid at intervals of 
4ft. or 5ft., the outside ends carrying 
vertical wings or brackets, to which are 
bolted the uprights for the balustrades. 
So far as can be judged from the construc- 
tion at the present stage, the only means 
of fastening the pavement to the bridge is 


by_laying larger and heavier girders at distances of, say, 
twenty yards, these girders being sunk into the bridge to 


and this cannot fail to add enormously to the interest of | alimentary produce, mines and metallurgy, the decoration a level with the roadway, and will obviously be kept in 


the Exhibition from the point of view of the general and furnishing of public edifices and private buildings, | position by masonry. It is probable that these* long 
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girders, which extend beyond tbe balustrades, are des- 
tined to fulfil some other purpose besides giving the 
necessary stability to the pavements, and we will return 
to this novel system of temporarily enlarging bridges 
when it is further advanced. 

Passing under the Tour Eiffel, we leave for the present 
the crowd of edifices which are to shelter some of the 
most curious attractions, and come to the line of buildings 
forming the south-eastern side of the vast quadrangle 
from the foot of the tower to the mechanical engineering 
section. These buildings will comprise the mining and 
metallurgical and textile exhibits. All the palaces are 
built in two storeys, and communicate with each other, 
so that the visitor can go through all the upper galleries 
on the Champ de Mars and the Esplanade des Invalides 
without being obliged to descend to the floor. In the 
construction of each building, however, there is a vast 
difference, the various architects having been given full 
liberty to exercise their fancy and ingenuity; and while, 
of course, the external features have been rendered as 
ornate as possible, in order to attract the public eye, the 
general arrangement has been designed to give the 
maximum area of show space without in any way inter- 
fering with the proper lighting of the exhibits. The 
chief entrance to the Palace of Mines and Metallurgy is 
near the foot of the tower, and would present an imposing 
appearance if it were not dwarfed by this giant structure. 
As a matter of fact, there is only one point from which 
a good view can be obtained. The designer has been 
inspired by Persian architecture in the domes which he 
has placed over the entrance, a large one of bulbous form 
being flanked-by two others of more attenuated shape. 
The principal dome will have thirty-two bells, the largest 
a metre in diameter, which will peal every half hour. 
The building is common with the adjoining edifices, is 
surrounded externally by an arcade, and the architect 
has given reins to his fancy in making these colossal 
edifices as light and picturesque as possible. They will 
all be of a dazzling whiteness, which will add to the 
illusion of a fairy city. Massive stone steps lead up to 
the entrance of the Palace of Mines and Metallurgy, and 
the visitor finds himself under the principal dome. 

A general view shows that the scheme of construction 
is that of an octagon, four large spans and arches being 
joined by four smaller ones, and this arrangement appears 
to be particularly adapted for the effective display of 
exhibits. In accordance with this plan four immense 
arches spring up to support the dome, and four smaller 
concentric arches fall back and lead into the galleries. 
They are all built up of steel plates forming girders, and, 
in fact, so far as we have been able to see up to the 
present, solid rolled girders are not employed in any of 
the buildings. The four big arches spring up from 
columns of which the section is practically a truncated 
wedge, with the smallest side turning inwards. This, as 
well as the back, are built up of steel plates bolted 
together and overlapping each other. The back plates 
turn slightly inwards by the bolting of angle seetions to 
them, and these are connected with the front plates by 
diagonal ties. The column curves inwards and 
gradually tapers up to the base of the dome, which 
also rests on the tops of the arches that spring out 
from the columns, the arches being built up of light 
plates and ties to form box girders. A similar system 
of construction is adopted in the dome. As this is in 
the form of a bulb, relatively narrow at the base, the 
heavy vertical steel sections curve in and out to give the 
required shape, and meet atthe top. The four concentric 
arches opening out into the galleries are of lighter 
construction, and are connected with the main arches by 
curved sections, thus leading the roof downwards, as it 
were, in a series of sweeping curves, from the top of the 
dome to the base, from the base to the capital of the 
pillars supporting the big arches, and from this to the 
smaller arches in the rear, an arrangement which is very 
common with some oriental buildings. The arch at the 
entrance is constructed on four massive columns built of 
plates and curving in at the top, the columns being braced 
by cross ties. Light sections running outwards carry 
another arch, upon which the decorations will be placed. 
This will give a depth to the arch which will be in 
harmony with its great height and width, and the massive 
proportions of the columns. Four yo rise up at equal 
distances to the top of the arch, and they are connected 
on a level with the upper galleries by girders, from which 
extends horizontally a circular platform with an opening 
under the dome. The platform is supported by steel 
joists. On each side of the arch is a light skeleton of 
vertical girders reaching up to the base of the small dome, 
and containing a staircase to the upper gallery. Though 
metal enters so extensively into the construction of the 
buildings, very little of it will be visible in the purely 
decorative parts. As will have been seen, all the pillars, 
columns, and arches are built up more or less in the form 
of box girders, to give the desired strength and rigidity, 
and to finish them off they are encased in wood, upon 
which is stretched a metallic network for carrying a thick 
layer of cement. When this is completed the walls and 
pillars give a perfect illusion of white stone. The 
employment of so much wood in buildings which will 
contain exhibits of incalculable value has, of course, 
necessitated certain precautions, and all the wood used 
has to be made fire-resisting, either by paint or by 
steeping it in some solution. 

The octagonal scheme of construction is again seen in 
the great hall, where there are four large arches connected 
at the corners by four smaller ones, and rising up to form 
an octagonal roof. Each side of the roof branches out 
into a bay, longitudinally, laterally, and diagonally, and at 
the point where the arches intersect the upper gallery 
this latter is cut away, forming what is practically a 
square opening, with spacious balconies at the corners. 
That this arrangement entirely fulfils the idea which the 
architect had in view of providing the greatest possible 
floor area and diffusing the light throughout the building, 
is plainly evident by taking a view from the end of the 
hall on the ground floor, when the whole extent of the 


edifice can be seen without any appreciable shade, or, at | 
least, not sufficient to interfere with a good inspection of | 
the exhibits. There are four longitudinal galleries con- | 
nected laterally, thus forming a sort of network through | 
which the light falls from the slanting glass roof of each | 
bay at a sufficiently wide angle to show up the stands | 
under the galleries. These are supported by light | 
columns extending up to the roof, all of them constructed | 
on the same plan, that is, with angles and plates bolted | 
together in a way to most effectively resist the strains | 
and stresses that are put upon them. The floor of the 
gallery is made with light steel girders, filled up with | 
cement laid on metallic network, and across the girders is | 
placed the wood flooring. Access is gained to the galleries | 
by big staircases, which are given a circular form, so as to 
allow of the steps being made wide and low, and thus mini- 
mise fatigue in ascendingthem. In this, and in the other 
buildings, revolving staireases are being fitted similar 
to those employed in the large stores in Paris. This 
appliance is similar to an elevator with an endless band 
running on pulleys and carrying steps. A small charge 


Smith pointed out that in a former case the Court had 
decided that a painter re-painting an old house by means 

a ladder and a board reaching from a rung of the ladder t - 
window sill was not at work on a scaffold, : 


TUGELA RIVER NEW BRIDGE, 


Ix our impression for January 19th we illustrated the 
girders for the new bridge over the Tugela which have been 


| constructed by the Patent Shaft and Axletree Company 


Limited. We stated that * this firm had made the origin 
Colenso and Frere bridges in 1877.” : 
On the 28th ult. we received the following letter :— 


al 


NATAL GOVERNMENT RAILWAYS, TUGELA RIVER NEW BRIDGE 


Sir,—Referring to the illustration and your description of 
the very rapid piece of work which has been carried out hy 
the Patent Shaft and Axletree Company, in the manufacture 
of the new bridge to replace the one destroyed by the Boers 
published in your issue of January 19th, we observe that a 


will be made for its use. It may be remarked that the 


mistake has been made in stating that the Patent Shaft ang 


total floor area of the Palais des Mines is 16,000 square | axletree Company had made the original Colenso and Frere 


metres, and the cost of the edifice is estimated at | bridges. 


It will comprise all the products, both | 


1,800,000 frances. 


This is not so, as the whole of the large bridges for the 


raw and manufactured, relating tothe mining and metal- | Ladysmith extension, which included the Colenso and Frere 
lurgical industries, but the processes of mining will be | bridges, were supplied by us in 1883 and 1884, from designs 


seen at the Trocadéro, where collieries, gold and other 
mines will be reproduced on a scale and with a perfection 
never attempted before. The Palais des Mines promises, 
indeed, to be one of the most interesting sections of the 
Exhibition, and here, as well as in the colonial sections, 
will be seen the mineral products not only of foreign 
countries but also of Australia and Canada, each of which 
is resolved to give as great a prominence as possible to 
its mineral resources; while even the Transvaal Govern- 
ment sent off interesting exhibits before the war broke 
out, and left it in doubt whether, after all, the Republic 
would be officially represented in Paris this year. 

The building devoted to textiles is a continuation, and 
to a certain extent an imitation, of the Palais des Mines, 
in the sense that the galleries preserve the same charac- 
teristics, and the wide bays are the same as those we 
have already described; but whereas in the mining 
palace the general scheme is octagonal, in the textile 
building the lines are parallel. So far as the construc- 
tional details are concerned, the description of the one 
palace applies equally to the other. They are separated 
by a vast dome with a square base. Four semicircular 
arches spring up from the ground and intersect each 
other. The base of the dome is supported by the 
tops of the arches, and by vertical girders rising from the 
points of intersection. The arches themselves are simply 
two sections, composed of angles and plates bolted in 
the usual way, and braced together by diagonal ties. 
The general effect is that of a square dome on an enor- 
mous lattice base, through which a flood of light will 
pass into the building. Here, as elsewhere, the aim of 
the architect has been to devise something original and 
striking, at the same time that it will provide the maxi- 
mum of light and space. The entrance to the textile 
building is in the form of a heptagonal tower supporting 
a dome. Seven heavy pillars rise to the base of the 
dome, and at the height of the galleries they carry a cir- 
cular platform, with staircases leading down each side of 
the tower. The metallic structure will, of course, be 
encased in wood, and cemented over to give it the ap- 
pearance of stone. All the processes of the textile 
industry will be shown in this building, and exhibitors will 
be supplied with power for working their machinery free, 
while, at the same time, it will cost them nothing for 
lighting beyond the expense of fitting their connections 
with the electric mains. All the exhibits will be delivered 
in trucks to the stands. The Western Railway of France 
has laid down branch lines from the Molineaux Railway to 
the Champ de Mars, which they traverse in every direc- 
tion, and run through the whole length of the buildings, 
so that continental manufacturers can put their goods on 
trucks at works, and have them delivered at the stands 
without breaking bulk, or even being inspected by the 
Customs officers. The Exhibition grounds are regarded 
as a Customs-house, and duty is not required to be paid 
on goods unless they are sold. Except for the entrances 
and the central dome, the buildings are entirely com- 
pleted, and the spaces are being measured out and boarded 
off for the stands. 


THE COMPENSATION ACT. 


THE complicated problems propounded in claims under 
the Workmen's Compensation Act seem to be never ending. 
The latest example we print in another column. It was an 
appeal from the decision of the Leeds County-court. A 
plasterer, while finishing the walls of a landing, which had no 
banisters fixed round it, either lost his balance or stepped 
backwards and fell down to the floor below. The fall eventually 
caused his death. He had employed trestles and a board in 
his work, though when last seen by witnesses he was not 
upon this board. The house was admittedly over 30ft. high, 
and, although completed, the scaffolding had not been 
removed. The man was not, however, working on this 
scaffolding or, indeed, in connection with it. The County- 
court had held that deceased met his death while engaged at 
work on a building which was being constructed by means of 
scaffolding, and awarded £296 to the widow. The Court of 
Appeal, by a majority of two to one, upheld this award. 
This may be the actual technical legal reading of the Act— 
on this point we venture no opinion—but it certainly is not, 
in our view, in accordance with the spirit of the statute. To 
us it is clear that this portion of the Act was intended to 
apply to accidents met with in connection with the scaffold, 
and, moreover, if in this particular case the scaffolding had 
been removed the Court of Appeal could not have found as it 
did. It relied on the mere fact that the scaffold was there, 
and had not been removed, although the actual construc- 
tional work was completed. It would seem evident that the 
Court did not consider the board and trestles a scaffolding— 


prepared by the late Sir George Berkeley, past-president of 
the Institution of Civil Engineers, and, on referring to our 
papers, we find that the two spans of 100ft. for the Frere 
Bridge—then named Blaaw Crantz River Bridge— were 
shipped in November, 1883, and the five spans of 100ft. for the 
Tugela River Bridge were shipped in February, 1884, the whole 
of the work being manufactured by us to the order of the 
contractors who built the railway, Messrs. James Perry and 
Co., of 37, Old Jewry, London, E.C. : 
We shall be glad if you will kindly rectify this error in the 
next issue of your most valuable paper. 
Heap, WRIGHTSON, AND Co., Limiren, 
(Septimus Youna, London Manager.) 
5, Victoria-street, Westminster, January 27th. : 


We referred the subject of this letter to the Patent Shaft 
and Axletree Company, from whom we have received the 
following reply :— 

Sir,—With reference to your favour of the 29th inst., we 
now beg to state that in the year 1877 we made identical 
spans to those in question, and we were given to understand 
they were for the present sites. 

Tue Patent SHAFT AND AXLETREE Company, 
(THos. R. Manager.) 
January 31st. 


MANCHESTER ASSOCIATION OF ENGINEERS, 


Tue forty-fourth anniversary dinner in connection with the above 
Association was held on Saturday at the Grand Hotel, Manchester. 
Mr. Henry Hodgson, the President, occupying the chair, and the 
attendance numbering upwards of two hundred members and 
friends, including amongst the visitors the Lord Mayor of Man- 
chester, Mr. F. Cawley, and Col. R. Bridgford, C.B. The after- 
dinner prgceedings consisted of the usual toast list, of which it is 
scarcely necessary to say more than that it was placed in very 
capable hands. The main toast, that of prosperity to the Man- 
chester Association of Engineers and engineering and allied trades, 
was proposed by Mr. Samuel Dixon, who remarked that they were 
passing through one of the best periods of trade that had been 
known in the district, and he would not ask for increased prosperity, 
but rather only for a continuation of the present very satisfactory 
| state of things. Judging from some of the engineering journals, the 
| engineering trade of this country was being played out, but he saw 
| no reason for taking so pessimistic a view. They only required to 
know the difficulties they had to meet to overcome them success- 
fully, and he was sanguine that their record in the future would 
| be as splendid as that of the past. Two years ago they had 
passed through a serious labour struggle, which had resulted in 
the relationships between the employers and the employed being 
put on better lines, and in different conditions of management, 
which had worked out most satisfactorily. In the past the em- 
ages had submitted to the men because they were not organised. 
Now, however, they had one of the strongest organisations in the 
world, Since the termination of the dispute, they had had a 
period of peace, and any questions that had arisen had been 
decided amicably and satisfactorily to both sides. The President, 
in responding to the toast, observed that the Manchester Association 
of Engineers afforded a kind of education for engineers which 
could not be obtained elsewhere. Referring to the new Manchester 
Municipal Technical School, he urged that care should be taken to 
equip it with the very best and latest appliances, and also to see that 
none but first-rate teachers were engaged. What he would like tosee 
was young men attending the technical schools after serving their 
apprenticeship, and employers giving them every encouragement 
and facility to do so. In this matter of technical instruction it 
was quite time we awoke from our sleep in order that we might 
hold our own against foreign countries and America, but he was 
confident that, with the increased facilities for such education that 
were now being provided in this country, we should be able to stand 
our ground against anything we might have to meet. 

Mr. John Craven, in responding for the engineering and allied 
trades, remarked that Manchester had secured a world-wide repu- 
tation for the high position it held in this branch of industry. The 
exceptional excellence of the work turned out in this district had 
been long ago acknowledged, and he was fully convinced they had 
no need to fear as to the future. There was one suggestion he 
would like to make with reference to the relationship between the 
employers and the workmen, and that was, that if the trade unions 
would invest some of their funds in engineering concerns it would 
be a great step towards providing a strong bond of union between 
them, and largely contribute towards a continued satisfactory re- 
lationship in the future. 


InstitvTiON OF NavaL ARCHITECTS.—The annual meetings of 
the Institution will take place on Wednesday, April 4th, and the 
two following days, in the hall of the Society of Arts, John-street, 
Adelphi, W.C., by kind permission of the Council. The Right 
Hon. the Earl of Hopetoun, G.C.M.G., president, will occupy the 
chair. The following resolution has been passed by the Council : 
—Resolved: ‘‘That the Council will be willing to present a Gold 
Medal to any person not being a Member or Associate Member of 
Council, who shall at the forthcoming spring meetings read a 

aper which, in the judgment of the Council, shall be deemed to 
of exceptional merit. The Council will also be willing to 
present a premium of books or instruments to the reader of any 
paper, not being a Member or Associate Member of Council, whic h 
paper shall, in the judgment of the Council, merit this distine- 
tion.” The annual dinner will be given on Wednesday, April 4th 


at least we gather this from the fact that Lord Justice A. L. 


at the Grand Hall, Hotel Cecil, Strand, W.C. 
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RAILWAY MATTERS. 


Tur traffic returns of the East Indian Railway continue 
ti pel a marked increase on last year’s figures, 

Ay extensive trial of the interlocking system of signal- 

aonnecting some twenty stations on the Eastern Bengal State 
is being made. 

Tur late chief goods manager of the Great Northern 
hallway, Mr. R. H. Twelvetrees, died at his residence in Hornsey, 
on Wednesday, the 24th ult. 

DurrnG the past half-year 1,769,781 passengers were 

arried on the Waterloo and City Electric Railway. The number 
season-ticket holders was 776, 

To fill the vacaney on the board of the Great Central 
railway caused by the death of the Earl of Wharncliffe, the Hon. 
Perey Allsopp has been elected. 

Tur Great Central joint station at Nottingham, which 
ht to have been opened at the end of last year, is not likely 


yea ly for use for several months, 


to be reac 
Ivy Tokyo, Japan, the local street railway somany has 

decided to lay down 200 miles of electric railway. The entire 

aystem ix to be completed, says a New York paper, in six years, 


Two hundred and thirvy-three army reserve men in the 
of the Great Eastern Railway Company have gone to the 
front. ‘The company has undertaken to keep open their situations 
and allow them half-pay while away, a concession which will cost 
the company £6100 per year, 

Tue International Sleeping Car Company has now 
arranged for a restaurant car to be attached to the train leaving 
Calais at 1.15 p.m. daily for Paris in connection with the 9.2 a.m. 
from London, in which there will be no supplementary charge 
other than the payment for refreshments, 


AccorpING to the half-yearly report of the chairman of 
the South-Eastern Railway Company, it appears that the working 
arrangements made with the London, Chatham, and Dover Rail- 
yay Company have brought about not only no economy, but a 
largely increased cost on the train mileage. 


Tue gross revenue of the London, Brighton, and South 
(oast Railway during the past half-year exceeded for the first time 
43,000,000, ‘The increase of train mileage was 180,000. Although 
there has been an increased expenditure on fuel we note that the 
consumption of coal per mile has diminished. 


Tur extension of the City and South London Railway 
to Clapham is likely to be complete in about three months’ time. 
‘The Moorgate-street extension, which has been delayed, is progress- 
ing, and it is hoped that the Board of Trade sanction to the 
opening will be obtained in two or three weeks. 


employ 


Last year 908 locomotives were built at the Baldwin 
Works in Philadelphia, This is a record. In 1898 the number of 
engines turned out was 752; in 1897, 501; in 1895, 401. It is 
stated that the dearth of steel, owing to the extremely large 
demand, lessened the output very materially. 358 engines were 
exported. 


Tue total gross revenues of the Great Central Railway 
for the past half-year have amounted to £1,571,000, an increase of 
£175,000 as compared with the corresponding six months. The 
coaching department shows a gain of £71,000, Mineral trattic 
increased by £43,000, goods by £35,000, and live stock by about 
£1000. The extra amount of work done to earn these revenues 
is represented by an addition of 1,166,000, or nearly 22 per cent., 
to the train miles run. 


Ox the South-Eastern Railway within the last twenty 
years the number of first-class passengers carried, exclusive of 
season ticket holders, has fallen from 4,064,000 to 2,493,000, and 
the second-class from 5,653,000 to 5,203,000, while the third-class 
traffic has increased from 45,331,000 to 63,421,000, The total 
passenger revenue has grown during the same period from 
£2,016,000 to £2,684,000, and the season tickets contribute to this 
total £309,000, as against £205,000 twenty years ago, 


THE general secretary of the Amalgamated Society of 
Railway Servants, Mr. Richard Bell, has issued a statement setting 
forth the views of railway servants as to the recommendations of 
Lord James of Hereford and his colleagues on the Railway Acci- 
dents Commission. He says the inquiry has practically endorsed 
everything that railway servants have insisted upon for many 
years, and justified their agitation against conditions which cost 
an unnecessary sacrifice of life. Amongst the recommendations, 
for instance, is one for the abolition of the shunting pole. 


A BODY aging itself the National Association for the 
Extension of Workmen’s trains has circularised members of Parlia- 
ment asking them to support the Bill introduced by Mr. Sam 
Woods, M.P., during the last session of Parliament, and which 
will be re-introduced in the a for the purpose of 
amending the Cheap Trains Act of 1883, The object of the pro- 
posed new Bill is to make provision for additional service of work- 
men’s trains at cheap return fares, such trains to run between the 
central stations and the outer suburbs up to 8 o'clock in the morn- 
ing, and the tickets to be available for the return journey on date 
or issue, 


On Sunday morning an accident is reported to have 
occurred on an incline on the Lancashire and Yorkshire Railway 
at Spring Vale, near Darwen. The engine-driver and fireman of a 
goods train were absent from the engine fixing the brakes when 
the train ran away and dashed into a stationary goods train at 
Spring Vale. The permanent way for a considerable distance was 
torn up, and wagons were thrown from the rails on to the embank- 
ment, tive or six of them being smashed, and the pieces scattered 
in all directions, The engine of the runaway train, along with the 
tender, was overturned, and the permanent way between Black- 
burn Fes Manchester was for a time blocked, Nobody was 
Injured, 


An arbitration case between Lord Wilton and the 
Lancashire and Yorkshire Railway Company has just been decided 
by the award of the umpire, Mr. W. H. Elwell, of 38, Parliament- 
street, London, who recently sat at the Surveyors’ Institute, 
london, to hear the case, The point at issue was the sum to be 
awarded to Lord Wilton for the compulsory taking of two strips 
of land comprising an area of 1 acre 3 roods 32 poles required by 
the Lancashire Railway Company for the purpose of strengthening 
the banks of the Manchester, Bolton, po Bury Canal, of which 
the railway company are the owners. After hearing expert 
evidence on both sides, the umpire has made an award to the 
claimant of £1335, 


Tit Welsh railway dispute is assuming an acute phase. 

A mass meeting of the servants of the Taff Vale, Barry, Rhymney, 
and Cardiff Railways was held in Cardiff on Sunday to consider 
the position of the dispute between them and the companies, which 
4s arisen in consequence of their demand for improved conditions 
of labour, involving an increase of wages and a reduction of hours. 
An unsuccessful effort having been made to gain for the men’s 
representatives an interview with the railway companies’ directors, 
circulars were issued by Mr. Bell, general secretary of the Amal- 
gamated Society, inviting the employés to sign notices to cease 
work, At Sunday’s meeting it was agreed to present the notices 
within a fortnight to the companies, but in the meantime to again 
ask the directors to meet a deputation, 


NOTES AND MEMORANDA. 


THE waste water in Bombay is computed by Mr. Santo 
Crimp at fifteen million gallons a day. 


Tur shipments of coal from Calcutta to Bombay and 
Karachi amounted, in the first six months of last year, to over 
200,000 tons, 


lirry thousand tons of bituminous coal are being 
shipped from Philadelphia by contract to Italy. It is said to be 
for ~ on the railways, and the price is estimated at 6s. per ton 
OD, 


Dvurine the month of January the shipbuilders on the 
Clyde launched 32,740 tons of shipping, an increase of 458 tons over 
the similar month of 1898, The new orders booked amount to 
35,000 tons, 


Up to November 20th it is said that over 1300 projectiles 
were thrown into the besieged town of Mafeking by the Boer guns, 
with the extremely feeble result of six persons killed. This pro- 
a forms a record of ineffectiveness in the annals of military 
warfare. 


THE Home-oftice have sanctioned the following bye- 
law for the county of Middlesex :—‘‘ Any person placing, deposit- 
ing, or leaving any piece of broken article of glass or other sharp 
substance not being road material, on any highway or place to 
which the public have access, shall, on summary conviction, forfeit 
and pay a sum not exceeding 40s.” 


At a recent meeting of the New York Chamber of 
Commerce the president of the International Navigation Company 
stated that the 'l'ransatlantic steamers St. Paul, St. Louis, Paris, and 
New York were running at a loss. Owing toincreased working ex- 
penses, higher wages, heavy coal bills, small ber of 7 gers, 
and short cargoes, there had been in recent years an annual loss of 
over £80,000, 


TIN-MINING is making steady progress in Bolivia, says 
the Ver York Journal of Commerce, especially in the Unyuni dis- 
trict, and the high values at present ruling have given much 
additional impetus to this industry. "he exports of this metal 
for the year 1899 are estimated at between 6000 and 7000 tons, and 
they will show a further increase in 1900. Difficulties of transport 
alone prevent a rapid development of the Bolivian tin-mining 
deposits. 


THE rumours that have been rife during the last few 
weeks with regard to the defective sighting of the Government 
rifles has brought forth a reply from Woolwich with regard to the 
Lee-Enfield rifle. A number of these weapons are said to have been 
tested with the result that the average shooting is shown to be 
slightly to the right of the centre aimed at. In order to correct 
this inaccuracy new backsights will be issued to all the troops to 
whom this rifle has been supplied. 


THE month of February this year will have no new 
moon, ‘This peculiar incidence is due to the fact that the last year 
of the century is not reckoned as a leap year, and that even in 
ordinary leap years the moon is new in February as in other 
months, except at long intervals. A moonless month has not 
occurred since February of 1866, and will not, it is said, occur 
again for a vastly greater space of time. January had two new 
moons and March will also have two. 


At Wolverhampton sewage works there is a very 
efficient coal filter, 40ft. 6in. long by 20ft. wide, by 5ft. deep, 
with an area of 90 square yards. It is constructed as follows :— 
A layer of 6in. of coal, about in. cubes in size, is laid over the 
drain pipes. Above this comes a 3in. layer of jin. cubes, and 
above this 3ft. Yin. of Zin. cubes. The top layer consists of 6in, 
of fine coal dust. The sewage is applied in the usual way by 
means of perforated pipes laid on the surface, and is allowed to 
percolate through the filter continuously. 


THE production of aluminium in the United States 
last year did not greatly exceed that of 1898, when the output was 
5,200,000 lb. ‘The prices of this metal remained practically un- 
changed through the greater part of the year, aslight reduction 
in quotations having been made towards its close. The selling 
prices in the United States for No. 1 ingots, 99 per cent. pure, 
range from 33c. to 37c. per lb., and No, 2, 90 per cent., from 31ec. 
to 34c., while rolled sheets held at 42c. and upward per lb., accord- 
ing to quantity purchased, ‘The production continues in the hands 
of one company. 


Tue United States Consul at Gothenburg reports 
that many business men in this city think that the import of motor 
carriages into Sweden, if once properly started, will be consider- 
able, provided they can be made durable, neat in appearance, safe 
and easy to handle, and not too expensive. Cab owners, espe- 
cially in Stockholm, are considering the advisability of purchasing 
motor carriages, and a short time ago they sent experts to Berlin 
to study and examine motor cabs manufactured in Germany. 
Their report was not altogether favourable, and stated that auto- 
mobiles, which in catalogues seemed to be ideals of perfection, m 
reality did not come up to expectations. 


In connection with the new main power station of the 
3rd Avenue Railroad Company, New York, which is being built, 
steel chimney stacks 12ft. 9in. diameter and 98ft. high will be 
used. They will be constructed of riveted steel courses in taper- 
ing thicknesses. The lower section will bell to 17ft. diameter, and 
be mounted on a heavy cast iron stack plate 18ft. Sin. in diameter. 
Eight steel brackets, 24in. high, each with two web plates, will be 
riveted to the first ring to take the anchor bolts. Each stack will 
be lined with common brick, laid in lime mortar, rendered 
hydraulic with Portland cement. To eo the stacks eight 
large slow-speed exhaust fans will be provided to produce draught 
for forcing for overloads. 


THE Secretary of the Californian Miners’ Association 
has started upon a series of tests of steel wire cables at the 
University of California, From tests already made a few general 
conclusions are drawn, namely, (1) that the effect of ordinary rust 
on the strength of steel wire cables is not as great as has 
commonly been supposed, and that the rusting may be almost 
entirely prevented by carefully coating with tar, &c.; (2) that the 
weakening effect of bending the cable around a drum, of large 
size compared with the diameter of one cable, is almost nothing ; 
(3) that the cable which exhibits a great deal of wear on its exterior 
surface, and is apparently much diminished in strength, is not nearly 
as much weakened as is commonly supposed, and retains a large 
percentage of its original strength, particularly when stressed by 
gradually increasing loads, applied without shock, 


A scHEME is on foot in Chicago for the municipal 
utilisation of the water power generated by the drainage canal for 
electric lighting and power purposes. The proposal is, briefly, that 
the city is to pay annually 4 dols. per horse-power at the wheel, 
and to pay the cost of developing the power and transmitting it to 
Chicago. The lease is to be for 75 years, and the Drainage Board 
can elect to take over the plant by paying its cost at the end of 
that time. The city is to have free use of the lands of the canal 
for the power plant and transmission line, while the Drainage 
Board reserves the right to use as much power as may be needed 
for operating the bridges and pumping stations, paying only the 
cost of development. The amount of power which can be 
developed at the wheel is estimated at 20,000 horse-power, 
involving a rental of 80,000 dols. per year, but as it is estimated 
that 20 per cent. would be lost in transmission, the power delivered 
in the city would be about 16,000 horse-power. 


MISCELLANEA. 


Tue general health of Bombay, says an Indian con- 
temporary, continues to go from had to worse. 


ConSIDERABLE energy is being displayed in the construe- 
tion of the new Metropolitan Railway in Paris. The second 
series of tunnels which will run between the Porte Maillot and the 
Place de la Nation, +/@ the outer boulevards, has been begun. 


Orpers for a further 50,000 tons of steam coal for Dur- 
ban, East London, Port Elizabeth, St. Lucia Bay, and Cape Town, 
are reported to have been placed by the Government with South 
and Northumberland collieries for delivery 
orthwith, 


Deputations from the enginemen, mechanics, and 
deputies waited on the Northumberland coalowners on Saturday, 
at the Coal Trade Office, Newcastle, relative to an advance of 
wages. ‘I'he owners agreed that an advance of 3d. per day be 
granted, commencing January 29th and February 5th. 
advance was accepted. 


Tur London County Council has received from their 
engineer the detailed drawings and estimates of a portion of 
outfall sewer running from Plaistow towards Barking, a distance 
of 5472ft. Tenders are now to be invited for this work, which 
forms part of the two additional outfall sewers determined upon 
by the Council at the beginning of last December. 


A MOVEMENT is on footin Manchester for the establish- 
ment on the Ship Canal of a shipbuilding yard. At a meeting, 
held in this city in October last a committee of engineers was 
appointed to report upon the practicability of constructing and 
launching vessels on the canal at Manchester. A further meeting 
was held in Manchester this week with regard to the scheme. 


FoLLow1nG up the extraordinary resolution recently 
adopted by the Cardiff Trades Council, a petition is now being 
signed requesting the Mayor to convene an early meeting of rate- 
payers to consider the present prohibitory price of coal and to dis- 
cuss the advisability of municipalising a coal mine in the interests 
of the Corporation and ratepayers of Cardiff generally. Where 
will municipalisation stop ¢ 


Tur Japanese battleship Shikishima left Portsmouth 
on Saturday for Yokosuka, where she will be completed for com- 
mission. ‘The ship will go by way of the Suez Canal, and in order 
to pass through she will be lightened to a draught of 26ft. 6in. It 
is anticipated that she will occupy eighty days on the voyage, as, 
owing to her having a skeleton crew of 350 hands, instead of her 
full complement of 800, it will be necessary to steam at an econo- 
mical speed. 


At the late meeting of the Water and Gas Committee 
of the Dundee Town Council it was decided, with regard to the 
introduction of charging and drawing machinery into the gasworks, 
to adopt hydraulic power in preference to compressed air power. 
‘The engineer reported that the first cost of hydraulic machinery 
would be £6837, with an annual upkeep of £341 17s., and of com- 
pressed-air machinery £8548, with £427 8s. for maintenance. It 
was resolved to advertise for tenders. 


At length steps are about to be taken to provide better 
accommodation for the steadily increasing volume of shipping in 
the port of Cronstadt. The accommodation at present is often quite 
inadequate, and vessels are frequently compelled tolie off Cronstadt 
in the Gulf of Finland for some days before they can be admitted 
to the wharves. The Imperial authorities are now taking steps 
to build breakwaters to the extent of about 380 fathoms between 
the Fort of Peter I. and the Commercial Harbour, and this work 
will provide an anchorage of 50,000 square feet for the merchant 
shipping. 


In view of the interest taken at present in the subject 
of quick-firing guns, the letter of a writer in the T/mes which 
appeared in that journal lately is of interest as showing that the 
subject dates as far back as 1770. The letter quotes from the 
Annual Register of that date, which refers to a royal visit to Wool- 
wich, when a 12-pounder brass gun was filled twenty-three 
times with shot in a minute, sponging between each fire and load- 
ing with great safety, which surprised every spectator, having far 
surpassed any quick-firing ever yet practised. The method was 
supposed to be the invention of Colonel Desaguliers. 


Tue Russian Consul at Tientsin reports that British 
trade at that port of Peking has recently met with no little com- 
petition from enterprising Americans. Since 1898 the importa- 
tion of Russian and American petroleum has fallen away before 
the increasing importation of Dutch petroleum from the East 
Indies. This Dutch petroleum is much cheaper than either Russian 
or American oil. Russia’s trade with Tientsin is confined almost 
exclusively to importing tea, and to certain Chinese goods destined 
for Kiakhta. Russia certainly imports a great deal of textile 
fabrics, but only to a comparatively small extent. 


Some trials were made at Eynsford in Kent last week by 
Vickers, Son, and Maxim, with a 124-pounder quick-firing gun sup- 
plied by this company tothe City Imperial Volunteers at the expense 
of the Mansion House Equipment Fund. Common shell, ring shell, 
shrapnel, and case shot were fired in the presence of the Lord Mayor, 
sheriffs, and other distinguished persons. The shell firing was at 
the usual targets. The case shot was fired at a party of advancing 
dummy troops. The case shot was fired at the rate of twenty-four 
rounds per minute, and the shells of sixteen rounds per minute. 
The experiments were interesting and quite successful. 


On Monday morning the steamship Anglia, belonging 
to the Telegraph Construction and Maintenance Company, left 
Greenwich for St. Vincent with a new South African cable on 
board, measuring 1900 miles long. After two days for coaling she 
will start towards Ascension, paying out the cable, and if all goes 
well, the section should be completed by February 24th, when the 
Eastern Telegraph Company will have a third cable route to South 
Africa. When these three cables are working without interruption 
the Eastern Telegraph Company will, it is stated, be in a position 
= ae every message within two or three hours of its being 

anded in. 


Last week Governor Roosevelt addressed a special 
message to the New York State Legislature recommending the 
appropriation of £12,000,000 for the enlargement of the canal 
system of the State, and also advising Congress to make an appor- 
tionment for the dredging out of New York harbour. The large 
sum the Governor thinks essential to expend on the State canals 
is made necessary by the recently-constructed Canadian canal 
system between the Great Lakes and the St. Lawrence River. The 
Erie Canal cannot compete with the Canadian waterways because 
of the greater depth of the latter, and has been constantly losing 
traffic because of the better facilities in the Dominion, 


Tue Parliamentary estimates for the construction of 
the proposed Manchester and Liverpool Electric Express Railway 
places the total cost of the scheme at £1,750,000. e estimates 
give the length of the railway from Deansgate, Manchester, to its 
termination at the Blue Coat Hospital, Liverpool, as thirty-four 
miles four furlongs two chains. The railway will throughout its 
whole length be constructed as a double line on the monorail 
system. ‘The principal items in the estimates are :— Stations, 
£67,600; land and buildings required to be taken—310 
acres—£451,600 ; the permanent way, estimated at £18,000 per 


| mile, £621,450; viaducts, £175,300; and contingencies, £117,940. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


[A.—GEROLD AND Co., Vienna, 
AusTR A. Brocknaus, 7, Kump/yasse, Vienna I. 
_—Keity AND WALsH, Limitep, Shanghai and Hong Kong. 


geo _BoyVEAU AND CHEVILLET, Rue de la Banque, Paris, 
RMANY.—ASHER Co., 5, Unter den Linden, Berlin. 

‘A. TWEITMEYER, Leipzic; F, A, Brocknaus, Leipzic. 
INDIA.—A- J. ComBrIDGE AND Co., Railway Bookstalls, Bombay. 
ITALY. _LoRSCHER AND Co., 307, Corso, Rome ; Bocca FRERES, Turin. 
JAPAN. —KELLY AND WALsH, LimiTep, Yokohama, 

‘ Z. P. Maruya AnD Co., 14, Nikonbashi Tori Sanchome, Tokyo. 


RUSSIA.—C- Ricker, 14, Nevsky Prospect, St. Petersburg. 
§, AFRICA.—GORDON AND Gorcn, Long-street, Capetown. 
si R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—GorRDON anv Gorcu, Melbourne, Sydaey, and Brisbane. 
R. A. THompson anpD Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Urton anp Co., Auckland ; Craia, J. W., Napier. 
CANADA. —MontTREAL News Co., 386 and 388, St. James-strect, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto, 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 
Duane-street, New York. 
Sunscrirtion News Co., Chicago. 
STRAITS SETTLEMENTS.—Ketty anv Wats, Limirep, Singapore. 
CEYLON.—WIJAYARTNA AND Co., Colombo, 


SUBSCRIPTIONS. 


Jur Exoineer can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) 

Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers).. .. £1 9s. Od. 
Crora Reapinc Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. 


Foreign Subscriptions will, until further notice, be received at the rates 
given below, Foreign Subscribers paying in advance at these rates 
will receive Tok ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THe ENGINEER, and 
ueccompanied by letter of advice to the Publisher. 

Tain Paper Coptes. Tuick Paper CoprEs. 
£1 Os. 


Half-yearly .. £0 18s. Od. Half-yearly .. 8d. 
Yearly £1 lds, Od. Your... .. « & 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 


wr The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
au advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in pment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing Department of the 
Paper ave to be addressed to the Publisher, Mr. Sydney White; all other 
lettera to be addressed to the Editor of THk ENGINEER, 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 


PUBLISHER’S NOTICES. 

* * With this week's number is issued asa Supplement a Tiro-page 
Engraving of an Express Passenger Engine, North-Eastern 
way. Every copy as issued by the Publisher includes a copy of 


this Supplement, and subscribers are requested to notify the fact 
should they not receive it. 


Latest Types OF THE BRITISH FLEET.—Our two-page coloured 
supplement, representing H.M, ships Formidable, Drake, and 
Albatross, may be had, printed on superior paper, upon a roller, 
price 1; by post ls. ld. 


*.* Tf any subscriber abroad should receive THE ENGINEER in an 
imperfect ov mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained, Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct trom 
this office. 
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envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 
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not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous 
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REPLIES. 


C. H. (Grosphus).—Nothing of the kind appeared recently in our pages. 
We think you may be able to obtain the information about wheels 
from the Secretary, Self-propelled Tratfic Association, Liverpool. 

A. Bros. anp Co, (London).—You refer to the Diesel oil engine. It was 
illustrated and fully described in Tue ENGINEER of October 15th, 1897, 
and progress on it was reported in our issue of November 4th, 1898. 
The agents in this country are Mirlees, Watson, and Yaryan, of London 
and Glasgow. 

8. M.—We entirely fail to understand your letter. The resistance of the 
atmosphere to a train is almost wholly frictional. The rise and fall of 
a carriage on its springs is far too small to have any effect of the kind 
you suggest. The velocity with which steam expands is so great as 
compared with that of a piston that the inertia of the steam causes no 
appreciable or measurable loss of pressure on the piston. 

Microscopic.—A little book entirely devoted to the subject can be 
obtained, we believe, from W. Watson and Co., 7, Waterloo-place. You 
will find chapters on tracing in any book on mechanical drawing, of 
which there are many. You would do well to visit the Patent-office 
Library, Chancery-lane, and look at several of them. If you will let us 
— exactly on what point you require information, perhaps we can 
1elp you. 

H. G. D.—Surely the right people to apply to for the sort of information 
you require would be either her Majesty’s Consul or the Emigrants’ 
Information Office, Westminster. The climate, we believe, is like that 
of most tropical countries, very hot and very heavy rains. A book on 
“Tea,” by Mr. D. Crole, was published a short time ago by Crosby 
Lockwood and Son. You would do well to read it, as you will learn a 
good deal about the life on a tea plantation from it. 

G. C. R. M.—Hundreds if not thousands of miles of permanent way have 
been laid with a sleeper under the joints, but no one has yet succeeded 
in designing a chair which will take the place of the fish-plate, and 
nothing is gained by putting a sleeper without a chair under a joint. 
Many years ago very wide sleepers of hard wood were tried at the 
joints, no fish-plate being used, but the sleepers rocked on their longi- 
tudinal axis, and the result was a failure. On the whole the best 
result is got with a pair of deep fish-plates, embracing the lower flanges 
of the rail. 

8. anp Co.—(1) The value of a modern 18in. Whitehead torpedo is from 
£500 to £550. (2) The only guns used in our Navy which weigh over 
100 tons are the 16-25in. breech-loading guns still on the Benbow and 
Sanspareil, two each. ere were two similar guns on the Victoria. 
The next heaviest naval gun is the 13-5in., 69 or 67 tons, carried on some 
fifteen vessels. They are all breech-loaders. A few ships carry 12in. 
and 12-5in. muzzle-loading guns of 35 to 38 tons weight. (3) There is 
not, nor ever was, an 80-ton brecch-loading gun. Those formerly at 
Dover, but now removed, were muzzle-loaders. (4) The 16-25in. were 
the biggest breech-loading guns ever made. The 17-72in. gun was a 
muzzle-loader. The modern 12in. guns now fitted on all our battle- 
ships weigh 46 tons, and are breech-loaders. 

Sup Breaker.—Yes, the weight of a steamer is the same as the amount 
of water she displaces. Jt is found by calculation from the “‘ coefficient 
of displacement.” This is the proportion between a rectangular block 
of length equal to the length of the vessel at the water-line, and in 
breadth equal to the vessel's beam at the water-line. Thus, supposing 
a model was cut out of a solid block of wood, and half the cubic con- 
tents of wood was pared away in shaping the under-water part of the 
hull, the cvefticient would be one half,or -5. The coefficient for an 
average cargo steamer is -7 to -75, of a fine passenger steamer -t, of a 
fine steam yacht -4. Thirty-five cubic feet of salt water go to the ton. 
Therefore, to obtain the displacement of a vessel in salt water, we have 
to multiply its length, its breadth, and its draught together, divide by 
35, and multiply by the coefficient. The result is the displace- 
ment in tons. The answer to your other questions would occupy too 
much space. See Mr, Walton's excellent little book, ‘‘ Know your own 
Ship,” published by Chas, Griftin and Co. 


INQUIRIES. 


PACKINGS AND PISTON RINGS. 

Sir,—Would you kindly assist me in finding the makers of the under- 
mentioned :—Perkins’ metal piston rings ; steam packing for pipe joints 
called Ideal?” 

Leith, January 81st. 


MEETINGS NEXT WEEK. 
GroLoaists’ Association, Lonpon, — Saturday, February 10th, at 
2.30 p.m., Visit to the Museum of the Geological Society, Burlington 
House, W. 


Society or ENGINEERS.—Monday, February 5th, at 7.30 p.m., at the | 


Royal United Service Institution, Whitehall. Inaugural Address by the 
President, Mr. Henry O'Connor. 

LIvERPOOL ENGINEERING Society.—Wednesday, February 7th. Paper, 
“On the Supply of Water from the River Thames to the Regent’s Canal 
by Pumps and Pipe Line,” by Mr. H. M. H. Collier, Assoc. M. Inst. C.E. 

Tue InstiruTion oF ELectricat February sth, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westininster, S.W. Paper, ‘‘ The Standardisation of Electrical Engineer- 
ing Plant,” by Mr. R. P. Sellon, Member. 

Tue Institution oF Civit. February ‘th, at 
8 p.m. Ordinary meeting. Papers, ‘‘ Moving Loads on Railway Under- 
bridges,” by Mr. W. B. Farr, Assoc. M. Inst. C.E.; ‘ Note on the Floor 
System of Girder Bridges,” by Mr. C. F. Findlay, M.A., M. Inst. C.E.— 
Friday, February %th, at 8 p.m. Students’ Meeting. Paper, ‘‘ Under- 
ground Sources of Water Supply,” by Mr. D. E. Lloyd-Davies, Stud. 
Inst. C.E. 

Society or Arts.—Monday, February 5th, at 8 p.m. Cantor Lectures. 
Four Lectures ou “ The Nature and Yield of Metalliferous Deposits,” by 
Mr. Bennett H. Brough. Lecture III.: Sources of the world’s supply of 
iron ore—lrincipal mines now worked—Future resources.— Wednesday, 
February 7th, at 8 p.m. Ordinary Meeting. Paper, ‘‘ Housing of the 
Poor,” by Mr. Edmund Wilson.—Thursday, February 8th, at 4.30 p.m. 
Indian Section. Paper, ‘‘ New Projects of Railway Communication with 
India,” by Mr. James Mackenzie Maclean, M.P. This meeting will be 
held at the Imperial Institute. 
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FEBRUARY 2, 1900. 


WASTE HAULAGE, 


On Saturday, the 27th of January, by the courtesy of 
Mr. Drummond, chief mechanical engineer of the 
London and South-Western Railway, we were enabled to 
see from start to finish a very noteworthy locomotive 
performance. A special train is despatched to Southamp- 
ton every week to convey passengers and mails to the 
great Atlantic and South African steamers sailing from 
Southampton. The train is almost always very heavy. 
This species of traffic has increased rapidly since the 
railway company took over the docks; and the war has 
made the demands on the company extremely onerous. 
Of the splendid work done in despatching our troops to 
the Cape we hope to have something to say at another 
time ; but the time is not yet, for the work is not finished. 


The mail train on Saturday was timed to leave Waterloo 

at 11.40, and was drawn by one of Mr. Drummond's four- 
cylinder engines with cross-tubes in the fire-box, No. 720. 
On August 26th, 1898, we published an external elevation 
of the first of these engines, and on October 7th of the 
same year a sectional working drawing. It will be 
enough to say that the engine has four cylinders—two 
inside, 15in. diameter by 26in. stroke, turning the first 
pair of driving wheels, which are 6ft. 9in. in diameter, 
and a pair of outside cylinders, of the same size as the 
first pair, driving similar wheels, with the axle behind 
the fire-box. This type of engine is, we believe, the 
largest and most powerful in Great Britain. The tender 
is gigantic. It is nearly as high as the tops of the car- 
riages, and holds over 4000 gallons of water and five tons 
of coal. The train consisted of nineteen vehicles, most 
of them bogie coaches. The platform was crowded to its 
utmost capacity, for many had come to see friends and 
yet dearer ones off to South Africa, to say nothing 
of those crossing to New York. None too much room 
had been provided in the train, and at the last, 
|just at the moment the locomotive was going to be 
hooked on, four large Inggage vans crammed with mail 
bags had to be added. The total number of coaches 
thus became twenty-three, given in the official running 
sheet as 244, and the gross weight behind the tender was 
3764 tons, without passengers, luggage, or mails. We 
shall not be far wrong if we take the total as 400 tons. 
The engine and tender weigh 96 tons. Viewed 
from the footplate, the train leaving the terminus 
‘‘ looked like the side of a street.” The boiler pressure 
was 175 lb., and for the greater part of the run, made to 
Southampton without a station stop, the safety valves were 
on the point of blowing, or blowing lightly. The per 
formance of the engine left nothing to be desired, and the 
consumption of coal was very moderate, as proved by the 
lengthened intervals between firing. The rate of running 
was extremely steady, post after post being passed at 
about forty-five miles an hour. For thirty miles out of 
the seventy-nine the run is all up hill, the line rising for 
seven continuous. miles, on the Basingstoke and Woking 
section, at the rate of 1 in 249. Again, there are eleven 
miles, from the twentieth mile on the Brookwood section, 
which rise continuously at the rate of 1 in 326, 314, and 
304. Up the long bank through Basingstoke to the 
summit at Lichfield tunnel, the speed fell off a little; no 
matter for wonder when the enormous weight of the 
train, and the wind and rain are considered. But 
once over the hill, the engine was let to have her own 
way, and sixty miles an hour was reached and maintained 
with great ease. The putting on of the mail vans 
| caused. the train to start three. minutes late, and four 
minutes were lost at Queen’s-road by permanent way 
signals, but it reached Southampton at 1.40 p.m., thus 
making up time on the road; and we have not the least 
doubt that the running time could have been still further 
reduced had occasion demanded it. A word of praise is 
due to the driver, G. Wrapson, and to the fireman, W. 
Hayman, for their skill and judgment in working the 
engine with such an excessive load to be hauled, at an 
average speed of forty miles an hour in bad weather. It 
is very easy to make a mistake by which several minutes 
would be lost, no matter what the power of the engine. 
Mr. Drummond's men did just the right thing at the right 
time. It is impossible to give higher praise. 

The whole performance may, we think, be taken to 
represent the furthest limit to which, for the present at 
least, railway haulage can be carried in this country. 
We had a gigantic engine and an enormous load, quite as 
heavy a load as the engine could deal with at the speeds 
on so adverse a road as that from Waterloo to South- 
ampton. Short inclines may be rushed, but there is no 
rushing gradients ten miles long. Engines of this class 
have been built to get rid of piloting; and there are 
engines with two cylinders on the London and South- 
Western Railway not much smaller or less powerful. 
| Every day the traffic manager demands more and more 
| from the locomotive superintendent. We do not hesitate 
|to say that it is about time stock was taken and the 
| position considered. Is it true that the railway com- 
| panies throughout the kingdom are carrying more and 
/more passengers each year in anything bearing a just 
| proportion to the call for more locomotive power? We 

do not think they are. Railway statistics are not easily 
| got, and when got they are notinfrequently very mislead- 
'ing. But we think the question can be settled without any 
|help from statistics. A little direct observation will 
| suffice. It has been stated that the average number of 
passengers in main line trains in Great Britain is forty. We 
| believe that the estimate is too low, and we do not know 
how it was reached. It can only be true if all the little 
| branch lines are included. We shall, however, be on 
| much safer ground if we say that the seating accommo- 
| dation provided is about 75 per cent. too great—that, in 
| a word, three seats out of four are empty. It must be 
' understood that we specially exclude tourist, excursion, 
jand suburban trains. To substantiate what we say 
|it is only necessary to look at trains with a little care. 
| Thus, for example, on Saturday morning a long train left 
| Waterloo for Portsmouth. It was certainly not one- 
fourth filled. A single first-class passenger had a bogie 
coach, weighing 20 tons, all to himself. Far be it 
| from us to advocate overcrowding, or crowding of any 
| kind; yet we think that to carry six or even eight third- 
class passengers, and four first-class passengers, in one 
compartment, would not be an infringement of the rights of 
‘travellers. A train ought to be half filled. Ifitis not, then 
| itis toolong. Fora considerable period locomotive super- 
' intendents, alarmed at the rise in the cost of haulage, have 
been urging these arguments on the traffic managers, and 
| the answer is always the same, Non possumus. This is 
| the reason why chairmen at shareholders’ meetings have 
' to devrecate the rise in the cost of coals. It cannot be 
| too strongly insisted on that a big bogie coach cannot be 
| hauled about the country at a high speed for nothing. 
| Nor does the cost of waste haulage end with the coals. 
The capital invested in rolling stock is increased; the 


| 
| 
| 
| 
| 
| 
| 
| 
CCC 


THE ENGINEER 


Fes. 2, 1900 


122 


outlay on repairs and making good wear and tear 
augments; stations have to be lengthened to make room 
for the trains; the locomotives have to be made more 
powerful. All this might be regrettable if it were unavoid- 
able, but we believe that it is very largely the 
result of bad management and of little else. ‘‘ Tipping” 
porters and guards, and so reserving whole compart- 
ments, has something to do with the matter. But the 
main ageney is want of skill and lack of judgment on 
the part of those who are responsible for the composition 
of the trains. In France, and, indeed, on the Continent 
generally, care is taken that the trains shall be filled, and 
it is no uncommon thing to take one or two coaches off 
at the last moment if they can be spared. Whoever 
heard of such a thing in this country? No doubt the 
system of economising the weight of trams is pushed too 
far in France; but there ought to be no difficulty in 
striking an average between the extravagance of Great 
Britain and the parsimony of our neighbour. 

In a way the evil will cure itself in time. The loco- 
motive superintendents are, as we have said at the outset, 
very near the point when they, too, will cry, Non pos- 
sumus. There is a limit beyond which engine power 
cannot go with any semblance of economy. A great deal 
of the piloting now done has to be done because trains 
are just over weight. There is one coach more than a 
single engine can take and keep time; and so another 
engine is added, entirely to haul this one coach. The 
huge locomotives recently produced by Mr. Drummond, 
Mr. Aspinall, and Mr. Webb, to say nothing of the great 
engines built by Mr. Dean and Mr. Worsdell, may be 
regarded as very nearly final for the 4ft. 8}in. gauge, and 
existing tunnels and bridges. They have been constructed 
to get ‘rid of costly piloting. They have been ren- 
dered necessary to a great degree by the use of 
trains much heavier than they need be. There 
is not the faintest evidence available that trains 
are to be reduced in weight in future, or even that 
they will remainas they are. Any future advance must 
mean more piloting. A weight of about 260 tons behind 
the tender may be regarded now as the utmost that any 
one engine can run with at an average speed of fifty 
miles an hour. This is true of all save a few very excep- 
tional lines in this country. This represents twelve 
bogie coaches and a brake van. We have seen that 
nearly twenty vehicles of the kind made up the train 
for Southampton ; but the average speed demanded was 
much less than fifty miles an hour. We have no doubt 
that if traffic managers and station masters could be 
induced to open their eyes to the situation, they would 
very soon find that it is quite possible to make a reduc- 
tion in the weight of numbers of trains without in any 
way diminishing the convenience or popularity of their 
service. 

The enormous increase in the price of fuel makes 
economy in haulage imperative. The dead weight of the 
modern railway carriage is very great as compared with 
that of its predecessors, a fact which seems to be wholly 
forgotten by everyone outside the locomotive department. 
Waste haulage has reached proportions now that cannot 
be regarded without apprehension. The admirable 
engines, with cylinders 17in. by 24in., which used to 
suffice for the conduct of passenger traftic, have long since 
become obsolete. If it could be shown that our train 
service was very much greater than heretofore, or more 
punctual, or that very many more passengers were carried 
in each train, then there would be something to be said in 
favour of the traffic department. The whole is due to the 
inordinate dead weight hauled about the country without 
any useful object. If dividends are to be kept up, direc- 
tors will tind that they must minimise waste haulage on 
their lines. 


THE VALUE OF A HORSE-POWER. 


Most machinery valuers have occasion now and again 
to appraise the value of a horse-power. They are called 
in, for example, to assess damages to be paid to a mill- 
owner deprived of water by an urban authority, or a 
manufactory, or a canal company ; or they may have to 
say how much should be paid by each when two or more 
persons share the power given off by one steam engine ; 
or they may have to say in what degree the value of a 
mill or a factory is enhanced by available water-power. 
It is well known that the questions raised on such points 
are difficult to settle—that there is not only no fixed 
standard, but that the very principles on which value 
should be estimated have not been determined. When 
disputes arise they usually end in an unsatisfactory com- 
promise. The introduction of electrical power into a 
district accentuates the perplexity involving the whole 
subject, and confusion becomes worse confounded. A not- 
able example of confusion is supplied by a case which has 
arisen in the United States, and was made the subject of a 
paper read before the American Society of Mechanical Engi- 
neers, last December, by Mr. G. I. Rockwood. This case 
lasted nearly four years, and, although decided, it cannot 
even now be said to be settled. On June 21st, 1895, the 
city of Worcester, U.S.A., took for its own use the waters 
of Kettle Brook, an aftluent of the Blackstone River. The 
Blackstone River is a small stream flowing from Wor- 
cester to Providence, R.I., and passes the premises of 
sixty-seven owners of eighty developed water privi- 
leges, besides a few that are not developed. The total 
of the heads of water at all the privileges amounts to 
some 827ft. in a short distance. The quantity of water 
diverted averages throughout the year about 5,500,000 
gallons in twenty-four hours. There was in all perhaps 
1000 horse-power at stake. Three judges were appointed 
as an Arbitration Board. One was a lawyer; another a 
large user of water-power; and the third a hydraulic 
engineer. It was an ideal Board of competent experts. 
Nevertheless, this Board sat for fifty days. Witnesses 
were called in crowds. On each side about a dozen 
eminent engineers gave evidence as experts; and on the 
28th of last June an award was made of 500,000 dols. as 
compensation, with interest for the four years over which 
the inquiry extended ag the.rate-of 6 per cent. per annum. 


This award apparently means that the capitalised value 
of a horse-power is 500 dols., or say, £100 sterling; or 
put in another way, that it is worth just £6a year. If 
we take three tons of coal as a sufticient quantity of fuel 
to generate 1 horse-power during the working hours of a 
year, and value the coal in the furnace at 15s. a ton, we 
have left for all other expenses besides fuel and stoking, 
£3 15s. But it would searceiy be safe to limit consump- 
tion to 8 tons, yet even if we allow 4 tons, £6 sterling 
seems a very fair sum at which to value an indicated 
horse-power for a year. 

The particular interest of this case, however, does not 
lie in the award, but in the struggle to arrive at the value 
of a horse-power. Roughly speaking, the witnesses were 
divided into two camps. One party contended that the 
value of a horse-power was the cost of production and 
nothing else. The other party held that the cost of pro- 
duction was irrelevant to the issue, and that the value of 
a horse-power was what it would fetch in the market. 
The contention of the petitioners in the suit was that a 
horse-power is a piece of property—a commodity—which 
may be considered as *‘on the market,” and hence as 
having a definite market value, known to those who deal 
in it. That the owner of each of the eighty privileges has 
lost forever by the act of the city a certain definite 
number of horse-powers, and that the financial injury 
done this owner, therefore, may be found by simply 
multiplying the market value of 1 horse-power by the 
number taken from him. Counsel for the city argued, on 
the other hand, that there is no such marketable com- 
modity as a horse-power, and that even if there were, the 
petitioners did not possess it. The thing which the owners 
had lost by the diversion of water from their premises 
was not even the ownership of the water itself, but 
simply an easement to their estates; namely, the right 
to have the water come down through their premises 
from above in order that they might make any reasonable 
ase of it, in transitu, which should not appreciably 
diminish its flow through their premises to others below 
them. It was used largely, by each manufacturer, for 
generating power at a turbine. The way to estimate the 
value of this use of the water to each petitioner was, first, 
to ascertain the exact extent to which the water was 
available for power throughout the year at each privilege ; 
and, then, to estimate the cost of substituting other prac- 
ticable and economical means of generating power to the 
same extent and at each privilege. This will appear to 
most engineers as a legal subtilty. A horse-power is cer- 
tainly a very potent entity, which cannot be had for 
nothing, and least of all when it is obtained from water. 

Mr. Rockwood, the writer of the paper from which we 
derive our information as to the facts, told his hearers 
that, be the truth of the matter what it may, the 
examining and cross-examining counsel succeeded in 
making the witnesses, one after the other, involve 
themselves in a quagmire of confusion from which 
they could not extricate themselves. Whatever their 
convictions might have been when they went into 
eourt, they did not know when they came out whether 
the value of a horse-power was what it cost or what it 
would fetch in the market. A favourite question was 
put in much the following words :—**A man has got 
one hundred horses here in Worcester. Somebody comes 
along and takes away fifty of them; he is liable to him 
for doing it. Now, the horses, we will assume, are 
worth 100 dols. apiece in Worcester in the market. 
Ought he to have 100 dols. apiece for those horses or 
50 dols. apiece, because he has got a ranch somewhere 
in the West where he can produce them and get them 
to Worcester for 50 dols.?”’ This seemed to be too much 
for most of the witnesses. One man got out of answer- 
ing the question by saying that he knew nothing about 
horses. As was to be expected, a great deal was said 
about electrical horse-power, and its sale, and the well- 
known case of Buffalo City and the Niagara Power 
Company was utilised. Buffalo takes a quantity of 
power from Niagara, and it appears that the city pays 
for it, and gets it at a price which bears small relation 
to the cost of production. Indeed, one witness said 
that “Niagara had to compete with Buffalo steam 
prices, and was starving on it now.” In one sense, 
however, the Worcester case was settled by the State 
law of Massachusetts, which holds that the true value of 
a property is its fair market value as between a willing 
buyer and a willing seller. It does not appear, how- 
ever, that the petitioners were willing sellers. They 
would rather have kept the power than received com- 
pensation for its loss. 

As to actual cost some interesting information was given. 
One witness said that he had éxamined twenty-five plants— 
steam and water-power—and held that the fair market 
value was 50 dols. per year. Another witness stated that 
when power was rented in New York the user paid 75 dols. 
per year for each horse-power. It is, perhaps, scarcely 
fair to cite such facts as precedents for establishing the 
value of a given water-power. That, in a sense, closely 
resembles a large quantity of coal, say, ina mine. It is 
potential power, nothing more. What the turbine does 
is to take a certain percentage of energy out of falling 
water. But before the energy can be obtained a very 
considerable sum of money must be expended on the 
turbine or water-wheel, the wheel race, and soon. The 
energy in the water costs nothing. It is the taking 
of it out that costs. It is obviously impossible to caleu- 
late the value of the water-power on the basis of 
what it costs the man to whom the stream belongs, 
for the simple reason that the water and the fall are the 
result of natural causes, and he has not spent any money 
in producing them; consequently the value of a horse- 
power in the falling water must be calculated on the basis 
of market value; that is to say, the price for which it 
can be sold; and this will be fixed by the competition 
for it, and by the outlay necessary to utilise the fall. In 
just the same way a ton of coal is not worth so much 
in the seam as it is on the furnace bars. If the water in 
dispute had been the property of one or more private 


individuals, there could have been only one way of fixing 


compensation, namely, the market value of the Stre 

It was because a good deal of money had ben ‘ 
expended by the millowners that a question aa 
at Worcester. The witnesses for the defence held 
that so long as the millowners are given 
sum in compensation which would buy coal enough fo 
represent the lost water power, all would be right; that 
the fact was that every one of the millowners owned and 
worked a steam plant large enough, or nearly Jay, 
enough, to carry the entire mill load; and that wae 
these millowners would do in future, as, in fact, they had 
done since the diversion, would be to carry the ‘load 
formerly driven most of the time by the lost water, eon, 
tinuously on their steam engines; and that, hence, eog| 
enough to do this, if freely supplied to them, would place 
them in as favourable a position to carry on the business 
of manufacturing goods as they ever enjoyed. Some 
witnesses said they should also be allowed supplies, ag 
waste, and oil, and labour. Still others thought they 
should, further, be allowed a part of the interest, depre. 
ciation, taxes, and repairs on the steam plant; such q 
part of the whole amount of these items as the lost power 
bore to the entire power of the engine. 

The whole case is eminently interesting because of the 
radical differences of opinion expressed with all conceiy. 
able certitude by the opposing witnesses and the opposing 
counsel. To us it appears that the decision of the Court, 
however long in coming, was, at all events, right when it 
came. Mr. Rockwood holds that ‘the theory of the ex. 
perts for the petitioners, that a horse-power is a commodity 
with a fixed value at any point, save right at the point 
where it is generated, is absolutely erroneous.”’ In this 
we do not agree with him. At any place and at any 
time the value of water-power is what it will brin, in the 
open market. If no one wishes to utilise a waterfall it 
possesses no value to the owner as a source of power, 
If two or three individuals want it, then its value is the 
sum which the highest bidder is prepared to pay for it. 

Finally, it may be worth whileto say that we have been 
writing about the value of a horse-power, which must not 
be confounded with its cost. That is quite another 
matter, although the two are very easily and very often 
confounded with each other. In some cases the connec. 
tion between the two is very remote. In Mr. Rock- 
wood’s words, * It is of great financial importance to 
millowners and water commissioners alike for engineers 
to have a united rational opinion as to the true way to 
estimate the value of a water-power privilege.” 


LOCOMOTIVES IN EGYPT, 


A ReEpoRr has been presented recently to the Foreign- 
oftice, by Mr. I’. H. Trevithick, locomotive carriage and 
wagon superintendent, on English, American, and Egyp- 
tian railways. Although our readers are already familiar 
with much that appears in this report, there still remain 
several points that will bear discussion. Mr. Trevithick 
has a good deal to say on the lack of uniformity in British 
locomotives, and, as bearing upon this point, he gives 
some notes on the experience of the Egyptian State rail- 
ways in the purchase of locomotives. Some of these are 
worth stating here. It was only last year that American 
firms were included in the list of contractors for the 
Egyptian railways. The experiences with which we have 
to deal are, therefore, of but short standing. We think, 
however, that the correctness of the deductions is not 
thereby impugned. An excellent example of the dif- 
ferences between the British and American locomotive 
trade is given in the report. Tenders were invited at 
the same time from Europe and America for the fol- 
lowing engines:—Ten passenger and twenty shunting 
locomotives to Egyptian railway standard draw- 
ings; two trial locomotives—one passenger and one 
goods—to the Egyptian railway design of Anglicised 
American types; one passenger and one goods engine 
to the manufacturer’s own design were also to be sub- 
mitted for trial. In all, we gather that only four 
American firms tendered, and they all requested to be 
allowed to construct engines to their own standard designs. 
For the first ten engines only two American firms made 
offers. The prices asked were about 14 per cent. higher 
than those of the four leading British firms out of the seven 
which tendered. But the Americans offered to con- 
struct engines to their own designs, which they considered 
would be equally suited to the work, at an average price 
of 24} per cent. less than the English firms. The time 
required to deliver the locomotives was, if following the 
Egyptian railway design, 45 per cent., and if their own 
patterns were accepted 59 per cent. less than the average 
time required by home makers. In the case ofthe shunt- 
ing engines two American firms again offered engines of 
their own design at an average cost of 16 per cent. less 
than the English firms. With regard to.the four trial 
engines, the result of the invitation was * that only one 
American firm tendered for the first specification, the 
price at which it offered to supply the engines exceeding 
the average price of the three English firms tendering by 
£729, though, on the other hand, it undertook delivery 
in twenty-nine weeks, against an average of seventy-five 
weeks in the case of the English firms; whereas four sent 
in designs for the second, with an average difference of 
only £193, or 5 per cent. in favour of the American 
prices, but with an average delivery of thirty-three weeks. 
against seventy-two in the case of the English firms.” 

A very superficial study of these figures will suffice 
to show that the position we have held in these columrs 
with regard to the locomotive trades of Great Britain 
and America is substantially correct. We took that 
position without. any absolute facts to support us, and 
merely from a knowledge of the methods governing 
the trade in the two countries. We have now data, 
too scanty, it is true, but still unimpeachable, to work 
upon. The facts are, moreover, such as one would have 
attempted to derive from a test case. Better conditions 
could hardly have been selected. In the first two instances 
two most important types are included. The conditions 
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price was on t 


he British side. In the of 
iv onditions were precisely similar for 
trial firms, and, if rather in 
resco the former. But, again, the total advantage in 
pc pngeet on the English side. Thus we see that, give 
2 iy the same freedom as American makers—or, 
British cag practically to the same thing, let Americans 
= Snder British restrictions—and, as far as price is 
work —s the advantage, if any, lies with this country. 
of time introduces elements which would 
nly the issue. 
Mr. Trevithick calls attention to the reluctance of the 
wane firms to depart from their standard designs. 
speaking of another order for two engines for 
Mnglicised American types: that he desired to place in 
America, he found that, ‘* with one exception, the Brooks 
Locomotive Works, all the other firms, and notably 
Baldwin's, not only showed no wish to accommodate 
themselves to English ideas, but manifested a decided 
objection to any combination of the designs of the two 
countries.” This was, of course, to be expected. The 
whole value of the American system lies in the adherence 
to a fixed set of patterns, and the more they depart from 
that method the nearer they approach the conditions of 
the trade in this country. Like bridge girders, locomotives 
are in many cases manufactured wholesale in the United 
States. In Mr. Trevithick’s opinion the system, although 
it is advantageous financially at present, is not without its 
dangers and drawbacks, and already he sees a shadow 
falling over the trade in America. Up to the present, a 
few firms have had the monopoly for the supply of 
engines for the great American lines, but there is a 
growing tendency for railway men to construct their own 
Jocomotives, and the uniformity of design which is now a 
characteristic of American lines will, as soon as 
that happens, begin to disappear. ‘In these matters,” 
says Mr. Trevithick, * they are following in the footsteps 
of the mother country, and, as they progress along this 
th, so they will lessen the advantages they have 
hitherto enjoyed of uniformity in the designs of their 
Jocomotives. It is difficult to see what other system 
could be more advantageously followed, unless it could 
be arranged by the State that the locomotives of a 
country were to be made only at a central works, to 
fixed types, an idea which, in my opinion, is practically 
untenable, and even were it workable, the all-important 
stimulus of competition would be lost." We are glad to 
add that the order for the original contract for thirty-four 
engines went to Messrs. Dubs. The two other engines 
of the Anglicised American type were given to the Brooks 
Locomotive Works, their readiness to accept the condi- 
tions being probably due to the circumstance that their 
chief mechanical engineer was trained in England. 


THE PROJECTED RAILWAY IN THE URAL MINING DISTRICT. 
Ox January 25th there was held in the Railway Depart- 
ment at St. Petersburg a sitting of the Commission charged 
with examining the project of constructing a line of railway 
in the Ural region. Private enterprise has resolved to build 
a line to establish a connection between the river Kama on 
the western side of the Urals and the river Sosna on the 
eastern side. Both these rivers are in the frontier govern- 
ment of Perm, and the projected line would be of immense 
service in developing the Bogoslov and Kosellov mining dis- 
tricts. The question of building this railway was entrusted to 
a Commission in 1898. However, the Imperial authorities had 
their hands fully occupied with railway construction in other 
parts of the Empire, and the industrial development of 
Kuropean Russia has had to give way before the feverish 
haste to construct strategic lines of railway in other direc- 
tions. As there seemed but little likelihood of the authorities 
devoting proper attention to the Ural mining district, the 
owners of the principal mines in the districts above referred 
to have now decided to construct this line, which is so 
greatly needed. The cost of construction is estimated at 
10$ million roubles. As a guarantee with respect to the 
goods traffic, the manufacturers and mineowners of the dis- 
trict in question have pledged themselves to deliver for trans- 
portation by the railway a yearly volume of 13,227,000 poods 
of goods of various kinds for the first twelve years after the 
railway is opened for traffic. The receipts for the conveyance 
of this volume of goods would amount to 905,795 roubles. 
Furthermore, the manufacturers of the district have offered 
to supply the necessary building material free of cost or at 
very cheap prices. However, owing to financial considera- 
tions, and to the fact that the Imperial Government demanded 
a guarantee from the enterprising mineowners, the Commis- 
sion resolved to submit the project to a very detailed exam- 
Ination. Thus the matter is shelved, and the due 
development of the Ural mining industry will have to wait 
until the authorities shall see fit to devote to European 
Russia a little of the attention which they are now so keenly 
bestowing upon the outlying borders of the Empire. The 
advisers of the Tsar seem to have yet to learn that the 
internal and domestic development of a country is the 
soundest guarantee for its future progress and well-being. 


BAD NEWS BUT GOOD TRADE. 


‘Tur doubtless temporary reverses in South Africa are borne 
with greater equanimity by members of the engineering and 
iron and steel trades, because they come at a time when the 
trade improvement is continuing in a marked manner. The 
Northern pig iron markets received a blow, Scotch warrants 
at once receding 10d., and Cleveland 1s. 4d., but part of these 
losses has been regained, and the general soundness of the 
Northern iron trade is shown by the fact that the bi-monthly 
average selling price of £6 17s. 10d., just announced, is in 
advance of anything which appeared in the last trade boom 
ten years since. Indeed, there have been no such prices 
reached as those of late presented for more than twenty-five 
years. A somewhat similar state of things can be asserted 
of recent average selling prices declared by the Midland Iron 
Trade Wages Board. And when such firms as Sir Henry Besse- 
merand Co. can divide 12? per cent.,and carry forward £23,000, 
notwithstanding the enormousextra cost of raw materials, it is 
‘further indication that the iron and steel trades are main- 
taining their strength. The Stock Exchanges have, of course, 


been hard hit by the bad news from the front, but these also 
are recovering, for it is remembered that the Bank reserve 
now stands at a good deal over 23 millions, and that the 
Bank rate has been gradually eased down recently from 6 to 
44 per cent., and a further reduction may soon probably be 
expected, for about a year ago it was at 3 per cent., although 
the reserve then was not so strong as now. So far the war 
has not checked much the placing of new orders in the 
engineering trades, and in some departments it has afforded 
some excellent contracts. John Lang and Co., Johnstone, 
Scotland, have despatched to the order of the Government a 
large quantity of special tools for the manufacture of lyddite. 
There is said to be a greater number of locomotives now 
building in England and Scotland than for twenty-five years 
past. Machine engine makers are engaged in anticipation of 
further Government demands. The North British Railway 
has just ordered 100 passenger and goods locomotives to be 
built—sixty at Cowlairs, and forty by private firms. 


LEGAL INTELLIGENCE. 


QUEEN’S BENCH DIVISION, 
Before Mr. Justice BiGHAM, 


THE Loss OF THE MOHEGAN.—ALLEGED DEFECTS IN HER 


On January 26th, Mr. Justice BiGHAM delivered jndgment in 
Earle’s Shipbuilding and Engineering Company, Limited +. the 
Atlantic Transport Company, Limited. The main question at issue 
between the parties was as to the causes of certain defects in the 
boilers of the s.s, Mohegan, which, it will be remembered, became 
a total wreck on the Manacles Rocks, in October, 1898, with a loss 
of nearly 170 lives. 

The Mohegan, which belonged to the Atlantic Transport Com- 
pany, Limited, was built and engined by Messrs. Earle’s, of Hull. 
She was of 4500 tons net register, and was designed for a speed of 
14 knots. She was fitted with triple-expansion engines of 5000 
indicated horse-power, to work at 190]b. pressure. Steam was 
supplied from four boilers of the ordinary marine type, of which 
the port and starboard boilers were double-ended, the two single- 
ended boilers being placed fore and aft amidships. These boilers 
were constructed of Siemens- Martin steel, to the requirements of the 
Board of Trade and of Lloyd’s, and were fitted with Howden’s forced 
draught. The tubes were of wroughtiron, 24in. outside diameter, 7ft. 
long over plates, with ljin. water spaces. The furnaces were 3ft. 
6in. diameter, and were supplied by the Leeds Forge Company. 
There were three combustion chambers in each boiler, those in the 
double-ended boilers being divided by a brick wall built of tongued 
and grooved bricks 2}in. thick. When the Mohegan returned to 
London after her maiden voyage, her boilers were all found to be 
in a most deplorable condition, leaks showing in the circumferen- 
tial seams of the shells, in the combustion chambers and tube 
plates. The most serious leaks were at the three-ply joints, where 
the bottoms and sides of the combustion chambers join the flanges 
of the furnaces, At these joints the bottom plates were scarphed 
and were 1,,in. thick, the other two plates each being Zin. thick. 

This action was originally brought by Messrs. Earle’s to recover 


a sum of about £2000 for extra work done on the Mohegan, and | 
the matter now came before the Court in respect of a counterclaim | 
brought by the defendant company to recover some £16,000 | 
damages for breach of contract, alleging that the boilers were so | 
badly constructed that they could not be properly repaired with- | 
out taking them out of the vessel. | 

Mr. T. E. Scruton and Mr, MackINNON appeared for Earle’s, | 
and Mr. ENGLISH Harrison, Q.C., and Mr. J. Hurst for the | 
Atlantic Transport Company, Limited. 

Mr. Hakrison opened the proceedings, and from the evidence | 
which foliowed it appeared that after the voyage round from Hull | 
to Gravesend, the vessel left for New York on July 31st, 1898, 
and that very soon after sailing from Gravesend the boilers began | 
to leak and to show signs of priming. The leaks soon became so | 
heavy that a large quantity of fresh water was lost, and great | 
difficulty arose in supplying the boilers with the requisite amount | 
of water. A large number of steam pipe joints and valves began | 
to leak, and matters became so serious that the engine-room staff, | 
who were constantly engaged in repairing the defective joints, | 
became prostrated with overwork and demoralised. The brick | 
division walls of the double-ended boilers began to come down. | 
When the vessel arrived in New York on August 12th, 1898, all | 
the walls were more or less in a state of wreck. 


In New York the | 
brick walls were rebuilt, and some of the leaky joints were repaired, | 
and the Mohegan left New York for London on August 14th. On | 
the voyage home the brick walls again fell down, and things got 
so bad that the men almost refused to go on duty, and the ship 
had to be stopped in mid-Atlantic in order to repair the boilers. 
Her average speed for the voyage from New York to London was 
7} knots. 

Mr. Fergusson, who was third engineer on the Mohegan, stated 
that during the voyage to New York the boilers primed so heavily 
that a quantity of dirt was carried into the valves of the feed 
pumps, and they became so inefficient that they would not pass 
the feed-water through the filter, consequently the filter had to be 
shut off, and the water sent direct into the boilers, 

In cross-examination witness admitted that before the Mohegan 
arrived at New York all the boilers had been short of water at 
some time or other, but said that this was due to the priming, 
which was so severe that frequently sea water had to be 
ox oy into the boilers to maintain the water level at a proper 

eight. 

Mr, E. M. Salmon, one of Lloyd’s surveyors, deposed that he 
examined the boilers of the Mohegan at the request of the Atlantic 
Transport Company, when the vessel returned from New York. 
He found that they were leaking practically all over, but especially 
at the three-ply joints. At these places some of the plates were 
so open at the seams as to allow a steel feeler to be passed between | 
them. The top plate of the starboard combustion chamber of the 
starboard boiler had buckled, evidently owing to shortness of | 
water ; also a number of tubes and stays were leaking in all the | 
boilers. After the repairs had been carried out the boilers were 
tested to 3501b. hydraulic pressure and were found tight, so he 
recommended that the Mohegan should remain as classed 100 Al 
at Lloyd’s. The opinion of the witness was that the leaks were 
primarily due to the fact that the plates at the three-ply joints | 
were not fitted properly together. When the boilers were tested 
in Earle’s shops, they stood that test merely by the caulking of | 
the plates, and when the upset parts of the plates had been worn | 
away ina few days owing to the ordinary wear and tear of the 
boilers, heavy leaks appeared. 

Sir FortTescvuE FLANNERY, M.P., stated that he examined the 
boilers when the Mohegan returned from New York, and that in 
his opinion the cause of the leaks at the three-ply joints was that 
the outside plates forming the sides of the combustion chambers 
had not been drawn sufficiently close to the scarph on the | 
bottom plate, owing to thefact that the side plates had not | 
been properly fashioned. The scarph was only about 44in. | 
long, and for this reason very careful workmanship would 
be required to make a good joint. In cross-examination Sir 
Fortescue stated that if fires were drawn, from shortage of 


and would contract the plates. The salt feed might cause leak 
the tube plates, and bad management of the boilers would be likely 


to cause priming, especially in new boilers, The fact that the oil | 
filter was shut off would allow oil to enter the boilers. and this oil | 


water or any other cause, comparatively cold air would come in, | secretary, were present from London. 
eat | 


would tend to concentrate itself on the furnace crowns, and would 
in time cause them to collapse. Witness did not think the defect 
he complained of at the three-ply joint was one which a surveyor 
would necessarily see, and he said that if what he saw had been 
known to the surveyors, he did not believe that Lloyd’s would 
have given the Mohegan a certificate, In his opinion, Earle’s were 
not correct in stating that the scarphson che bottom plates of the 
combustion chamber were about 64in. long. 

Mr. Scruton, after opening the case for Earle’s, called a 
number of witnesses. They stated that the plans for the boilers 
were submitted to Lloyd’s and to the Board of Trade, and that 
they were approved by both. The boilers were constructed by 
Earle’s most experienced boilermakers under the constant super- 
vision of surveyors from both Lloyd's and the Board of Trade, and 
when they were completed each boiler was tested to 4001b.— 
double the working pressure—and each of them tested in that 
way, with independent surveyors present, was found to be perfectly 
satisfactory. In consequence of these tests the highest-class 
certificates were granted by Lloyd’s and by the Board of ‘Trade. 

Mr. D. H. Douglas, who, at the time in question, was engineer- 
ing manager of Earle’s, stated that he was on board the Mohegan 
during her voyage round from Hull to London. In the course of 
that voyage the port main boiler was allowed to run short of 
water, as the engineer in charge thought the gauge-glass was full, 
while it was, in fact, empty. The firing in the furnaces was 
extremely bad and irregular, and consequently the steam was not 
maintained at full pressure, In witness's opinion, if the three-ply 
joints had been made as suggested by Sir Fortescue Flannery 
they could not have stood a hydraulic test of 400 lb. per square 
inch. 

Mr. ScrvuTTon said that Earle’s would have taken the Mohegan 
for her trial trip if the Atlantic Transport Company had not taken 
the vessel away in such a hurry, and that if there had been this 
trial trip, certain‘:gmall matters which had been suggested as 
evidence of defective work would no doubt have been put right. 
The theory that Mr. Harrison desired to establish was that at the 
start of the voyage the three-ply joints, or nearly all of them, 
were in such a condition that the ordinary working of the boilers 
would cause them to leak in a very short time ; that the leakage 
caused shortness of water in the boilers; that the shortness of 
water caused priming ; that the leaks of water and steam demoral- 
ised the engine-room staff, so that they began to be careless in 
their firing and feeding, and careless in watching the gauge glasses. 
That case obviously turned upon whether it was the fact that leak- 
ages were found before other matters went wrong, and the evidence 
which had been given as to the leakages and their details was of 
the vaguest possible character. On the other hand, there were no 
substantial leaks in any of the boilers before they had, on one or 
more occasions, been short of water. The brick walls came down 
because of the leaks in the combustion chambers, and the action of 
the hot water and steam on the walls. The shortness of water was re- 
medied by turning on the cold salt-water feed, and the fires had to 
be drawn, with the injurious effeots described by Sir Fortescue 
Flannery. The priming was not due to bad design, as the boilers 
worked well on the trial trip which took place :fter the repairs had 
been executed, but was due to irregular and improper firing and 
feeding, and to the presence of oil and other foreign matter in the 
boilers. The feed pumps were not cleaned by the engineers, and 
consequently the valves got clogged with dirt carried over from the 
boilers ; when cleaned in London the pumps worked perfectly 
satisfactorily. The engineers did not use the evaporator to make 
fresh feed for the boilers, and the only reason which had been 
suggested for their not doing so was that they had such a number 
of other things to attend to. While in New York the junior 
engineers, with the exception of Mr. Fergusson, declined to obey 
the instructions of the chief, and were, in fact, ashore drinking 
most of the time. As regards Howden’s forced draught system, 
that was carried out in accordance with plans furnished by Messrs. 
James Howden and Co, In one respect the work was not in 


| accordance with these plans, namely, the number of fire-bars used 


was greater than the number shown on the plans; this might 
pape diminish the efficiency of the system, but could in no way 
be connected with the defects which had appeared in the boilers. 

Mr. Justice BIGHAM, in giving judgment, said the action was 
brought by the plaintiff company to recover the costs of certain 
work which they did to the Mohegan. That action was not 
defended, and judgment was entered for the plaintiffs some time 
ago. The defendants put on record a counter claim for breach of 
the contract between the plaintiffs and the defendants for the 
building of the vessel. In this contract it was provided that all 
the engines and boilers should be made of the best material and 
workmanship, and that the builders should, if so required, make 
good in any port in the United Kingdom any defects appearing 
within six months after the delivery of the vessel, except defects 
caused by fair wear and tear, accidents, or mismanagement. The 
defendants said that the boilers were so defectively constructed 
that they leaked within a few days after delivery. The plaintiffs 
admitted that the boilers did leak, but said that these leaks were 
not due to defective work, but were due to the careless and 
improper manner in which the boilers were treated by the defend- 
ants’ servants. The fact that the vessel had been lost did not in 
any way affect the claim for damages for breach of contract, but 
he was cf opinion that the faults in the boilers were due to 
mismanagement, and that the engine-room staff, with the 
exception of the chief and third engineers, was composed of 
a worthless lot of men. He concluded that the defendants’ 
servants had subjected the boilers to improper straining through 
irregular firing ; that through their negligence the boilers primed. 
This led to shortness of water in the boilers, and the engineers 
failed to observe the necessary precautions. Therefore the condi- 
tion of things was due entirely to the mismanagement and 
negligence of the defendants’ servants. 

Judgment was given for the plaintiffs an the claim and the 
counter claim, with costs on the counter claim. 


Rucker THE LONDON ELEcTRIC SUPPLY CORPORATION, 


An action of great importance has for some time been in course of 
hearing before Mr. Justice Farwell in the Chancery Division of 
the High Court of Justice. It was concluded yesterday. It arose 


| out of the original patent of Zipernowsky and Déri for the parallel 


distribution of electricity with transformers, the rights of which 
are now owned by Mr. Rucker. The present is simply a test 
ease ; but we understand that claims will, if this action succeeds, 
be made against all electricity supply stations in the United 
Kingdom which use this system of distribution. At a low esti- 
mation, we are informed, a sum of £400,000 is at stake. The 
Judge reserved his decision, and we do not, therefore, propose at 
the present moment to discuss the case in detail. 


INSTITUTION OF ELECTRICAL ENGINEERS, GLASGOW.—A petition 
having some time ago been addressed to the Institution of 
Electrical Engineers by seventy gentlemen engaged in electrical 


| industries in Glasgow for the formation of a local section of the 


Institution, with its headquarters in Glasgow, this has been 
granted, and a meeting has been held in the rooms of the Institu- 
tion of Engineers and Shipbuilders, Bath-street, Glasgow, at which 
the formation of the section was virtually arranged. Mr. 
Alexander Siemens, past-president of the parent Institution ; Pro- 
fessor Perry, senior vice-president; and Mr. W. G. MeMillan, 
A provisional committee 
was appointed to draught local rules, and to carry on the work of 
the section till May. A leading part in this movement has been 
taken by Dr. Magnus Maclean, Professor of Electrical Engineering 
in the Glasgow Technical College, 


| | 
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ARMOUR PLATE FIRING TEST. 


We have received the following account of a very excellent 
result obtained with a plate of J. Brown and Co., made on 
their modified Krupp process :— 

On November 10th, 1899, a firing trial of one of John 
Brown and Co.’s armour plates was made at the proving 
grounds of Armstrong, Whitworth, and Co., Limited, in the 
presence of Captain C. J. Mérch, Commander Moe, and 
Lieutenant von der Lippe, of the Royal Norwegian Navy, 
and representatives of the shipbuilders and armour plate 
manufacturers. 

The plate was one selected by Captain Mérch from a lot 
manufactured for the armour of two Norwegian battleships 
building in Elswick shipyard, and was _ subsequently 
reduced to dimensions for the prescribed test, of which 
the conditions were as follows:— Plate, 8ft. by 6ft. by 
5-9in.; backing, 24in. oak and skin plate; bolts, 
eight of 2}in. diameter ; number of rounds, four; projectiles, 
steel armour-piercing, 6in. diameter and 100 lb. weight ; 
striking velocity, 1960ft. per second; striking energy, 2664 
foot-tons; calculated perforation, 13-4in. of iron. The plate 
was expected to resist this attack without being perforated 
or seriously cracked. 

The projectiles provided by the Norwegian authorities 
were made at the Elswick Works on the celebrated Wheeler- 
Stirling process, and, as they. weighed 1024 lb. each, the 
specified velocity was reduced to 1936 foot-seconds, to com- 
pensate for the extra weight. The striking energy thus 
remained unaltered at 2664 foot-tons, and the calculated per- 
foration became 14in. of iron. 

The four prescribed rounds having been easily defeated, and 
no cracks being developed in the plate, the trial was pro- 
nounced highly satisfactory, and ‘the whole of the armour 
represented was approved in respect of ballistic resistance. 
To obtain some idea, however, of the ultimate defensive 
power of the armour, the attack was supplemented by two 
extra rounds at increased velocities, which also failed either 
to perforate or to produce any cracks in the plate except a 
few superficial hair lines in the face. The following are the 
particulars of the results of each round :—- 


Height of 


Number Projectile. | 
round, Calibre. Weight. | at back. 
in. Ib. Foot-sees, Foot-tons.| in. in. 
1 1024 12 2571-4 (measured) | 1} 
| 
2 6 1958 2725-1. (estimated) 3 
6 1948 2697-3 18% | 1} 
4 6 190 2675-1 | ag" 


Destruction of shot’s point apparently slightly delayed. 
The above constituted the acceptance test. 


2834-6 4} (estimated) 1} 


5 6 102} 1997 
6 6 1023 2182 8392-5 5 x 2 


All the projectiles were smashed to pieces. Except in the 


PLATE FOR THE 


NORWEGIAN NAVY 


case of the first round, exact measurement) of penetration 


‘Armour Puare. 6 Feer av 8 Feet 
MANUFACTURED BY 


| Was prevented by fragments of shot lodged in the indent. | 


The last round was capable of piercing 17in. of wrought iron 


- 


by Tresidder’s formula, that is, 2-7 times the thickness of | 
the plate fired at ; or, calculating on the continental method, | 
as by de Marre’s formula, a 6in. shot of 1023 Ib. would require | 


1340 foot-seconds velocity to perforate 5:9in. of * ordinary 
steel,” and the actual velocity of the last round was 2182 foot- 
2182 

= 1°629. 
1340 


seconds, the coefticient is 


There is one interesting feature in this trial to be noticed, | 
namely, that the bulge made at the back by No. 4 round has | 


in its centre a star-shaped tear, showing that the shot is in a 
measure boring a hole which would be completed by sector- 


shaped pieces being torn and displaced outwards from the | 


shot point. In the other five rounds apparently boring has 
been wholly defeated, and the shot point so far flattened as 


to be compelled to punch out a dise to get through the plate, | 
entailing much more energy. It may be seen that No. 4 | 
round happened to have less energy than all except No. 1, | 


yet it may be questioned if its perforation would not be com- 
pleted with less work than any of the other rounds. It is, 
in fact, an example of the case which, as we have pointed out 
before now, occurs in certain rare instances, where the blow 
is so truly normal to the plate surface, and the projectile so 


good, that the point, instead of being lost, retains much of | 


its sharpness. Probably a capped shot would behave very | 


nearly like this No. 4 projectile. If plates were really struck 
normally on service, as may be seen here, caps should cer- 
tainly be adopted. This plate has a very high figure of merit, 
and it may be questioned if perforation could be achieved 
with much less energy than would imply three times the 
resistance of wrought iron. Success is not sufficiently nearly 
reached to enable an estimate to be formed, but we call 
attention to the point, because it is desirable to get a factor 
for Krupp process armour. Three times wrought iron 
appears high, but in one of the very few cases when a Krupp 
has been just perforated the figure was 2°95. 


THE ROYAL INSTITUTION. 


Last Friday evening's discourse at the Royal Institution 
was given by the Hon. C. A. Parsons, and, as might be 
expected, it was on his own particular subject, namely, steam 


turbines. The actual title of the discourse was ‘ Motive | 


Power High-speed Navigation—Steam Turbires.” It is a 
little history in miniature of the progress of the Parsons 
turbine. There was, it is true, a historical reference to other 
steam-driven turbines, but, generally speaking, the lecturer 
kept to his own machine. In 1884 experiments were com- 
menced in connection with a turbine to give 10 horse-power. 


This was designed to run at 18,000 revolutions per minute, | 


which speed necessitated special bearings to keep down the 
vibration. The turbine consisted of fifteen wheels, connected 
together, the size of which gradually increased so as to allow 
for the expansion of the steam as it was led to each wheel 
successively. This was directly coupled to a dynamo, which, 
of course, was also specially designed to work at this enormous 
speed. The plant when made developed faults, but it was 


BY 


ncticed that these faults would probably disappear when the 
size of the apparatus was increased, and arrangements were 
accordingly made to bring this about. Four years later tur- 
bines of 120 horse-power, coupled to alternators, were manu- 
factured and supplied by his firm. These took 35 Ib. of steam 
per electrical horse-power, working non-condensing at from 
9000 to 10,000 revolutions per minute. 

Four years later again, namely, 1892, saw the introduction 
of radial flow turbines working condensing, and, as might be 
expected, a very marked increase in economy of running 
followed. Now-a-days turbines of 2000 horse-power are 
being constructed, and still larger sizes projected, and a large 
plant, consisting of turbine and alternator, recently tested, 
had given a consumption per kilowatt hour of only 18°8 lb. of 
steam, superheated 10 deg. 

Meanwhile the adaptation of the steam turbine to other 
purposes had not been overlooked. Lightness and careful 
balancing were necessities for small boats which it was 
required to propel at high speed. Mr. Parsons, therefore, 
turned his attention in this direction, and proceeded to con- 
struct the Turbinia, now so well known. It will be remem- 
bered that this boat was 100ft. in length, 9ft. beam, and was 
of 444 tons displacement. The original turbine engine fitted 
in her was designed to develop some 2000 actual horse-power 
at 2500 revolutions per minute. The initial steam pressure 
was 225lb. per square inch. The main engines weighed 
3 tons 13 ewt.,and the total weight of machinery and boiler, 
screws, and shafting, tanks, &c., was 22 tons. With this 
machinery the Turbinia was unsatisfactory. Trials were 
made with various patterns of screws, and it became apparent 
that there were great losses due to excessive slip and inefficiency 
of the form of propeller used. Mr. Parsons here repeated his 
elegant experiment for showing what happened, and why 
power was lost, which experiment we have had occasion t) 
refer to on a former occasion. The result was that it was 
decided to re-turbine the boat, and to fit her up on an entire:y 
different principle with three turbines, high, intermediate, 
and low-pressure, but of the same weight and total power is 
the original turbine. These worked in series, one with 
another, using the same steam. There were then, of cours, 
three shafts instead of one, and they were of less diameter. 
Each engine developed approximately one-third of the total 
power. Each shaft carried three propellers. *This alteration 
was attended with most beneficial results. A speed of 32; 
knots was obtained on April 16th, and, writing on the subject 
a week later, we drcw attention to the fact that this was the 
highest speed ever reached by a steam vessel. Subsequently 
—at the Naval Review—it is estimated that she made as 
much as 343 knots. A later vessel constructed with turbines 
—the Viper—is for the Admiralty. Her displacement }s 
350 tons, and her contract speed is 31 knots. She has two 
sets of engines driving four shafts, each of which is pro- 
vided with two propellers. On her second trial trip she 
reached a mean speed of 34°8 knots, and her fastest run had 
been at the rate of over 35 knots. Her indicated horse-powet 
was 11,000. The steam inlet to the engines was Sin. In 
diameter. The exhaust was 4ft. square, which shows the 
great ratio of expansion of the steam—nearly as 1 to 50. In 
conclusion, Mr. Parsons drew attention to some of the vessels 
to which his turbines might be fitted. Among these may be 
mentioned an armoured cruiser, 420ft. long, and with a dis- 
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Tf she were to be fitted with engines ITER OF aT hl ow | actually measured in this type of meter, but the quantity passed 
working eight propeller shafts, it is DAY ITH through it is ‘inferred from the number of revolutions made by 
of hat she could maintain a sea speed of 44 knots for See a aaa eae a C. 2 TO SMALL FLOWS AND ‘ the fan or turbine, which is the only moving part. These meters 
calculated thats ‘ WASTE IN DRIBBLES.* | are exceedingly convenient and useful, as they are comparatively 
cight hours. By Mr. WILLIAM SCHGNHEYDER. _ small, light, = and 
| ALTHOUGH merely elementary knowledge, it is necessary to state | — 
| at the outset that meters are divided into the following classes :— 
'(1) Low-pressure meters; (2) inferential meters ; (3) volume or Purposes. 


cement of 2800 tons. 
horse-power, 


DOCKYARD NOTES. 


vow Roval yacht will, it is said, be pretty well pulled 

Lote pathabhsore’ before she is done with. The im- | 
‘tall masts—as mentioned last week—have been 
peg ik of her; each is to be shortened by 40ft. The 
also will be shortened. ‘lhe Royal apartments had 
fine aitted with enormously thick bulkheads, in order to 
— » them sound-proof—all these bulkheads are coming 
shoo 7 The damage done by the late accident is on the port 
ae amidships, underneath the bilge keels; it is a good deal 
neg js popularly supposed. In addition, it is to be said 
ike yacht that she has proved herself an excellent sea boat, 
a when the high masts were in her ; and we do not think 
that there is any reason for dread_anticipations. 


Tr may be mentioned, by the way, that the uew Royal 
yacht has the deadwocd cut away aft, as in our new warships. 


Ix referring to the Shikishima last week, we omitted to 
refer to the barbette guns, which are on central pivot mount- 
ings, more or less on the system deseribed in an article in 
last week’s ENGINEER. The 12in. guns are Elswick pieces, 
forty calibres long—that is, some five calibres longer 
than the 12in. guns of the Majestic. The weight of each is 
48 tons 11 cwt., about two tons heavier than our Majestic 
guns. On the gunnery trials a rate of fire fifty seconds 
between round and round was obtained—a record once made 
in our Illustrious. The Japanese gun loads in any position 
or elevation, and is consequently a species of quick-firer, 
quite as much so as the 9:4in. Krupp, or for that matter, the 
sin, quick-firer. A mounting identical to the Shikishima’s 
is given to our Albion and Glory, but the other ships of the 
Canopus class have not got this revolving trunk system, con- 
cerning Which British nayal opinion seems as yet a trifle 
undecided. 


Tue Shikishima’s ‘‘ At Home” was a very brilliant affair, 
attended by some five hundred guests. The entire ship was 
decorated for the occasion ; but owing to the very inclement 
weather there was little, if any, exhibition of the upper deck, 
which, apart from the barbettes, displays the characteristic 
features. Japanese officers make most excellent hosts, and 
they are very proud—-and justly so-- of the Shikishima. 


Baris ofticers who visited the battleship during her stay 
seemed impressed with the fact of how ike the Japanese 
navy is to the British in many ways. In particular, those 
who chanced to be taken down to the submerged torpedo- | 
room were struck with the way in which the working of the 
tubes could not be shown, ‘‘ because the man who had the 
keys of the padlocks could not be found.” Ever since sub- 
merged tubes have existed in our Navy, whenever foreign 
officers have been taken into the submerged tube-room, that 


man with the keys has always been missing! The Japanese | 
officers earned a good deal of respect from our people for the | 
tactful way in which they carried out this venerable—and 
necessary enough—legend. 


Tue Asahi, more or less a sister to the Shikishima, will | 
arrive at Portsmouth about the middle of February. The 
Yarrow destroyer Niji, commanded by Lieutenant T. Takarabe, 
an officer well known in naval circles in this country, is also 
due at Portsmouth about the 9th of February. She is the 
last of the Yarrow half-dozen. 


Tur Formidable is ordered to be completed by the end of 
the present year ; the London by June, 1901. On the former 
good progress is being made, and there seemsno reason why 
she should not be ready at the date fixed. As for the London, 
at present being worked on in dry dock, most of her armour 
has been delivered, and some of it is being got into position. 


Wonk is progressing on the Pandora, now that she is afloat, 
and the boilers—water-tube—are being hoisted into her. 


_ Tue Resolution, of the Royal Sovereign class, has just been 

fitted with a new semaphore mast, in place of her old main 

topmast. As designed these ships had semaphore main top- 

masts, but the new semaphore is a large black one at the 

rig All our new ships, from the Majestic onward, 
ave it. 


Tue Russian ironclad Poltava, which recently went 
aground, is said to have been got off unhurt. The Apraxin, 
on the other hand, is now reported to have sustained some 
considerable damage forward. 


DiacRams for the following ships have just been added to 
the Jane Naval War Game :—Retvisan, Tri Sviatitelia, 
Henri IV., London, and Mikasa, 


THE French cruiser Galilée is illustrated in this week's 
Le Yacht. The photograph is, unfortunately, a stern view, 
so does not show much except her extreme narrowness. 


Tur United States cruiser Olympia is to undergo some 
reconstruction in her machinery. 


Tr is stated that the new Russian warships will be launched 
as follows:—Retvisan, October; Kniaz Fotemkin Tavrit- 
chesky, August; Bayan, May. The Variak will do her trials 
in April or May, the Askold in September. It is expected 
that the second large basin at Port Alexander IIT., Libau, 
Will be ready for service in July next. , 


Tux new French battleships, Charlemagne and Gaulois, 
ave steamed for five consecutive days in roughish weather 
at 15 knots, At the end of that time their bunkers 
appear to have been nearly empty, so that their radius of 


action at 15 knots can be roughly placed at about 2000 miles, 


capacity meters, without device for rendering them tight; (4) 
those of the Venturi class, which have a special function ; (5) 
waste-detection meters, of the Deacon class ; (6) positive meters, | 
or meters which provide a space to be filled with and emptied of | 
water, and which have some contrivance for rendering them tight | 
at varying pressures and under diverse conditions of service. 

Before treating with each of these classes, it may be observed 
generally that they all have a useful purpose which they are capable 
of answering with more or less advantage according to their 
individual merits, The mistake most commonly made, in the 
author’s opinion, is that they are indiscriminately used and | 
freyuently selected on account of first cost, without due considera- 
tion of the duty they have to perform. 

The question next presenting itself is, what is the small flow to 
which this paper has reference, and of what importance is the 
measurement of waste in dribbles/ That all water supplied by | 
private companies, intent on earning dividends, should be paid 
for, goes without saying, provided the cost of measurement does 
not exceed that of allowing pumped, impounded, filtered, and 
delivered water to run to waste. Table I. illustrates the large 
flows of water represented by leakages through comparatively 
small holes, when under a pressure of 100ft. head. 

TABLE I. 


Nuinber of persons 
Gallons 


Size Gallons that can be supplied 
of hole. per per at 15 gals. per 
hour. 24 hours. head per day. 

\ 381 610 | 
214 342 
S76 38 
6 144 0 


The quantities in the above table are estimated, but they are | 
contirmed by experiment at Liverpool. } 
But a wider and more important question arises when the needs | 
of our increasing population and the necessity of larger supplies 
come forward for consideration, Ten gallons per head per day of 
the London water supply admittedly represents waste. ‘This 
quantity, based on a population of tive millions, is 50 million 
gallons per day, or sufficient to supply 25 gallons per head per day 
to an increased population of two millions, or in other words, is 
more than suflicient for the needs of the city of Berlin. To put 
the matter, if possible, still more plainly, if this waste is permitted 
to continue, £8,000,000 of capital, or one-fourth of the total 
approximate cost of the proposed Welsh scheme of water supply— 
of 200,000,000 gallons per day—to London will be spent in order to 
make up the deficiency caused by preventable waste. Here is a | 
great problem, and, asthe author believes, the solution of it lies in the | 
sale of water either by meter only—at very low prices it may be— 
or by meter with a fixed charge for a minimum supply at present 
rates in order to ensure health und cleanliness. He has devoted 
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Fig. Bascu'e” Fig. 3—Siemens’ “Turbine” 

is frequently slow, their registration is very unsatisfactory, as the 

fan or turbine then lags behind or stops entirely, while the water 
passes through freely.” Probably the oldest arid certainly the bést 
nown of this tvpe was invented by the late Sir William Siemens 

in or about 1850, Two distinct kinds of this type are made 


Fig. 4—Siemens’ ‘‘Fan” 


namely, the “Turbine.” Fig. 3, and the ‘‘Fan” meters, Fig. 4. 
In the first the water enters through the top of a vertically placed 
wheel with turbine-shaped buckets, and being discharged from 
these in a diagonal direction, the reaction of the water turns the 
wheel, which thereby actuates the clockwork of the dial. Retard 

ing ‘vanes on the wheel prevent it from 
running too quickly at the higher speeds. 
The footstep, also. the -top of. the wheel 
spindle, and the clockwork are lubricated 
with oil, which cannot readily escape. The 
clockwork arrangement is ingenious and 


/% 


effective. The ‘‘ Fan” meter, like that: of 
the ** Turbine ” class, has an upright spindle 
and is similarly furnished, but the wheel is 
driven by jets of water impinging on vanes 
secured to the spindle. In this country the 
turbine type is chiefly used, and abroad 
that of the fan type. The Siemens meters 
were fully described in the paper which the 
inventor read before the members of this 
Institution in 1854—‘‘ Proceedings,” page 6 
—and in Mr. J. J. Tylor’s paper—‘ Proceed- 


ings” 1882, page 43—and also in a paper 
read by the late Mr. Henry Gill before the 
Institution of Civil Engineers in 1891—vol. 
cvii., page 203. In the latter paper is de- 
scribed an arrangement for causing the jets 
of water to strike the vanes of the fan meter 


Fig. 1—‘‘ Parkinson” 


many years of his life to the production of an efficient instru- 
ment for the ordinary measurement of water, and especially for 
the purpose of registering dribbles ; with what amount of success 
he must leave to others to determine. Returning to the different | 
kinds of meters already classified. } 
(1) Low-pressure meters,—These are more especially applicable to | 
measuring small flows, such as dribbling supplies to flushing 
cisterns, but they can also be used for such services as supplies to 
private houses in which cisterns are used ; the great objection to 
them is, as their name implies, that the whole of the pressure from | 
the main is lost in passing through them, and therefore they 
require to be placed at the highest clevation at or from which a 
supply is to be taken, and this again involves—in the case of 
house supplies—the frequent entry of the meter inspector and 
assistant to the top of the house for the purpose of reading the 
index and examining, repairing, or exchanging the meter. The 
oldest and probably the best known meter of this type is the 
‘* Parkinson,” Fig. 1, which was described in a paper read before 
this Institution—‘‘ Proceedings,” 1851, page 19. In general appear- 
ance and also in construction it much resembles a gas meter ; it 
has only one moving part, namely, the drum, though it also 
requires at least one ball valve for regulating the supply of water 
to it. The meter was again described in the ‘‘ Proceedings ” of 
1882, page 41. Itis very accurate down to the smallest dribble, 
and will work a long time without requiring repairs. The quantity 
delivered by the smaller sizes is, however, rather limited, for a 
in. meter is only rated to pass a maximum of 100 gallons per hour, 
a #in. 200 gallons, and a lin. 400 gallons per hour, or about one- 
third as much as meters of other kinds. In the larger sizes the 
supply is taken through two or more orifices of exactly the same 
diameter, but only that portion which passes through one of the aper- . 
tures is measured, and the total flow is computed by multiplication 
in the clockwork. It would seem that large errors—plus or minus 
—could easily accumulate by such an arrangement, through one cr 
more of the openings becoming partly obstructed by impurities ; 
indeed, the author is informed that such is actually the case, when 
the water is not quite clean —see Mr. Ellington’s paper on 
‘‘ Hydraulic Power Supply,” in the ‘‘ Proceedings” of this Institu- 
tion, 1895, page 365. The ‘‘ Bascule,” Fig. 2, is another meter of | 
the low-pressure type. Like the ‘‘ Parkinson” it has only one 
moving part, which is in the form of a double bucket, mounted on | 
pivots, and so arranged that when one of the buckets is taking its | 
supply from the main, the other is being emptied, and, vice versd, 
each bucket when full overbalances the other. In this meter also 
a ball valve is required for limiting the supply. A meter of this 
kind was described by the late Sir William Siemens—then Mr. | 
C, W. Siemens—in the ‘‘ Proceedings ” of this Institution for 1854, | 
page 6, and was called a ‘“ Bucket” meter; it was invented by | 
Mr. Mead, of London. | 


(2) Inferential meters. —As the name implies, the water is not 


* The Institution of Mechanical Engineers, January 26th. 


‘is only registering a constant flow for any length of time. 


always at the same velocity, with the view 
of causing the meter to register the small 
flows as accurately as the large flows ; but 
the author does not think this plan is a suc- 
cess, as the floating cylinder or shutter is 
liable to set fast, if the meter is ged 

t- 
tempts have often been made to obtain the same accuracy at all 
speeds of the inferential meter by combining a large and a small 
one, but the author has no personal knowledge of the efficiency of 
this plan. The ‘Tylor Inferential,” Fig. 5, is another well-known 


Fig. 5—‘‘Tylor Inferential” 


meter—‘‘ Proceedings” 1882, page 45. It is of the fan type, an 
the wheel is sometimes made of vulcanite, so that it ractically 
floats in water, and the step has, therefore, no weight to carry, but 
on'y acts as a gentle guide. 


»* Quite a number of other types of inferential meters are made 
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and used, especially abroad ; they are far too numerous to mention, | off on dials, as in ordinary meters, Several meter manufacturers 
much less to describe. There is probably no very great difference | make attachments to their instruments for obtaining similar 
in the value of the various types of inferential meters ; vulcanite | results, and this is effected by causing a uniformly moved strip of 
should count favourably in their construction, but they all fail to | paper to become marked with a line for every 100 gallons passed, 
register small flows, yet in spite of this acknowledged defect they | This is, of course, convenient for many purposes, but for general 
are habitually employed for measuring house services—and other } 
dribbling supplies—with the result that the registered consumption, | 
even in a water-closet town, is quoted at only tive gallons per head | 
per day and less—see Mr. Gill’s paper, ‘* Proceedings,” Institution | 
of Civil Engineers, 1891, vol. evii., page 39—whereas in reality this | 
should be nearer fifteen or even twenty-five gallons per head per 
day than five. | 

(3) Voleme or capacity meters.—These meters are almost ex- | 
clusively made in the United States of America, and their use is 
chiefly confined to that country, though some are also used here. 
In construction they are, broadly speaking, all the same, as they | 


Fig. Hersey” 


Fig. 7—‘‘Crown” 


| 
consist of a casing of either gun-metal or vulcanite, in which works 
a vuleanite block, serving both as piston and valve. They very | 
seldom possess any provision for taking up wear, and the parts are, | 
therefore, difficult and expensive to repair. Hence—though they | 
profess to measure the volume passing through them—as they are | 
not tight even when new, they cannot measure small flows, and | waste detection and locating, especially in large mains, the 
their leaky condition is necessarily augmented by wear. Their | « Deacon” apparatus seems the more convenient. 
merits ry to be simplicity, small size, lightness, and cheapness, | (6) Positéve meters. —The aim of all itive meters is to accu- 
and for large flows they are said to be very accurate. The | rately—positively— measure and record the water passing through 
** Hersey, Fig. 6, page 8; the “Crown,” Fig. 7; the “Bee,” or | them, hence they have each one or more cylinders, with their 
** Thomson,” Fig. 8; the Kent “Uniform ” Fig. 9; the ‘‘ Nash,” | pistons and valves, which are alternately filled and emptied, and 
of course they have suitable counters. The ‘‘ Kennedy ” meter 
Fig. 11—was brought out about forty-seven years ago, and it still 
’ | retains its high reputation. It was described and illustrated in 
a | the ** Proceedings ” of this Institution for 1882, page 42. It has 
: | a single, vertical, double-acting cylinder, with its piston packed 
| with a rolling india-rubber ring, and a valve representing 


Fig. 10—‘‘ Deacon” 


Fig. 8—‘' Bee” 


and some others belong to thisclass. Several of these meters, such | 5 
as the ‘‘ Bee,” and others, are of the disc type, and are founded on 
the patent taken out in this country in 1830 by Edward and James 
Dakeyne for an engine or pump ; and later by Davis and Bishop. 
Only in the Kent ‘‘ Uniform ” has an attempt been made to compen- | 
sate for wear, by means of a lever adjustable by a set screw against | 
the edge of the oval piston block. The part of the lever, however, — 
which bears against the piston is tipped with glass, a material | 

quite unsuited for such work on account of its brittle nature, and | 

further, the lever is not automatically adjusted to the wear. | od = = 
Most, if not all, the other meters of the ‘* Volume” type can only | = 

be repaired by mechanical manipulations requiring high skill, or | 


Fig. 1—‘*Kennedy” 


an ordinary plug cock, but having a thin plug, which does 
not cover the inlet and outlet ports when at half stroke. 
Hence little or no concussion is caused through ce reversal 
. of the valve, as the water is never quite stopped in its 
sometimes by renewal of parts ; though how new parts of standard | change of movement into one or the Posen end the single 
dimensions can tit old and worn parts, where no adjustment is cylinder. ‘The reversal of the valve is effected by a tumbling 
possible, it is difficult to understand. It appears from recent weight, which is raised by the piston-rod at both its up and down 
of strokes, and which in falling forces down a double-ended lever on 

eters to reco! ‘f ows va jouses, XC., spi valve : sui > i ally 
in being the very the end of spindle of the plug valve ; suitable spring buffers finally 
clean, is rather hard, or for some time stagnant. the meter will set 
fast, while still allowing a large quantity to pass—of course un- 
registered. Judging from their general construction. and from 
reports of their workings, as well as from the author's own experi- 
ments,!he fails to detect any advantage to be obtained from the 
use of these meters over those of the inferential type. Indeed, 
he has come to the conclusion that they do not equal in accuracy 
a well-made and maintained Siemens meter. 

(4) The Venturi.—The possibility of constructing the Venturi 
meter is due to the practical absence of loss of head in the main, 
which is contracted and again expanded by means of properly- 
formed cones. The difference between the pressure where the 
water is passing through the main pipe before arriving at the 
meter, and where it is passing through the neck of the tube, forms 
the index for gauging the flow. These facts were discovered over 
100 years ago by the Italian philosopher Venturi, and the meter 
has been perfected by Mr. Clemens Hershel, of America. It has 
no moving parts, except the registering gear, driven by clockwork ; 
it is cheap, considering the large volume of water it deals with, and 
for ordinary rates of flow in water mains it is said to be very 
accurate, and it ix certainly most convenient and useful ; but it 
must, of course, not be used below its rated capacity. 

(5) Woste-detection meters,—A very simple and effective meter of 
this class -Fig. 10—has been invented by Mr. G. F. Deacon, of 
Liverpool, and it is in very extended use. The water enters the 
upper and smaller end of a conoidal tube—though in some of the 
meters it passes upwards from be;ow—in which is mounted on a 
rod a circular disc, so as to be able to move freely up and down. 
As the flow increases the disc will fall, and will rise when it de- | arrest its fall. As this method of reversing the valve does not 
creases ; its motion is communicated to a pencil outside the meter | produce uniform lengths of stroke, at varying speeds of the meter, 
by @ thin metallic cord passing through a gland, and suitably | an ingenious counter is employed, which by means of suitable 
counterweighted, The movements of the pencil are traced on a | ratchets and pawls practically measures the lengths of stroke, and 
sheet of moving paper with divisions representing hours, generally | adds them up, thereby producing a very accurate registration. 
twenty-four. A diagram is thus traced which indicates to the | These meters are of large capacity, hence their movements are slow, 
initiated the varying flow through the main, and the exact rate in | so that the wear and tear of the parts are small, and further, they 
gallons per hour can be measured for any time of the day’or night, | discharge large quantities of water under small heads—or differ- 
and by these means waste is readily detected. The total quantity | ence of pressure at inlet and outlets. The rolling piston-rings are 
passed is often computed by a special attachment, and can be read | now said to be very durable, but heavy shocks will sometimes cause 


Fig. 9—Kent “Uniform” 


| 


Fig. 12—‘‘ Frost” 


them to slip from their pore position and become damaged, m,. 
meter is very bulky and rather noisy. valve when at nid. 
stroke leaves the inlet and outlet passages momentarily open ‘ 
each other, so that for a very short time water can pass fron, he 
to outlet without entering the meter, and therefore without bei - 
measured, However, when the meter has been properly packed 
adjusted, and oiled, the interval of time is so exceedingly smal} as 
not sensibly to affect the registration ; and this part of the “i 
struction has for the last few years been much improved by the 


Fig. 13—‘‘ Tylor Positive” 


adoption of Mr, Muirhead’s arrangement, whereby the valve js 
started from rest by the movement of the piston before the 
tumbling weight falls over, hence the work of reversing the valye 
is not entirely dependent on the falling weight, and the action of 
the valve is said to be now much more certain. According to the 
manufacturer's instructions, this meter requires to be cleaned, 
oiled, and generally to be seen to every month, and it is not 
recommended to place it under ground ;_ but the author is well 
aware that the latter recommendation is far from being followed by 
users. He believes this is the only single-cylinder positive meter 


Fig. 14 -“ Worthington” 


in use at the present time. The number of parts and of the special 
tools required for their repair, as well as the numerous direction: 
for attending to the meter, indicate some of the disadvantages 
attendant upon the general use of it. 

Nearly all the other types of positive meter have two measuring 
cylinders with their pistons and valves, and are of the ‘ Duplex” 
class, in which the piston of one actuates the valve of the other 
Some have their cylinders horizontal, and others have them vertical 
The “ Frost ” or ‘* Manchester,” Fig. 12, has one cylinder vertical 
and the other horizontal, and they all have flat gun-metal valves, 
working in straight lines on gun-metal faces. The two cylinders of 
this class are nearly always of the same capacity, but in the 


Fig. 15—‘‘ Frager” 


‘Tylor Positive,” Fig. 13, there is a small difference in their size, 
and in the ‘‘ Frost” there is a very considerable difference in their 
dimensions, Why there should be this large difference between 
the cylinder capacities the author is unable to say, and he is still 
less able to explain why the valve supplying the small cylinder—or 
eylinders—should be so abnormally large, and why that supplying 
the large cylinder with water should be of such diminutive dimen- 
sions. 

The best-known Duplex ” meters are :—-The ‘Frost” Fig. 12 
“Proceedings ” 1882, page 42 ; the “Tylor Positive,” Fig. 13; the 
“Worthington” (American), Fig. 14; the ‘ Frager” (French), 
Fig. 15, made by Michel “ Proceedings” Institution of Civil Engt- 
neers, vol. Ixxxvi, page 444 ; the ‘‘Schreiber ” (French), Fig. 16 ; the 
Kent “Absolute,” Fig. 17, bearing a strong resemblence to the 
‘“‘Frager ;” the ‘‘ Goodwin,” looking much like a “ Worthington. 
The “Schmid” meter, Fig. 18, is also of the duplex type, but, 
unlike the general run of this sort, its pistons have their length of 
stroke controlled by a crank shaft, cranks, and connecting-rods, and 
the piston of one cylinder serves as valve of the other. As the 
pistons have no packing, the meter is even worse than the 
‘** Worthington” meter, as both pistons and valves must soon 
become leaky with wear, and are—-when new— very apt to set fast 
with small impurities. The crank shaft appears to require frequent 
lubrication from the outside, They are only used abroad; an 
attempt to manufacture them satisfactorily in this country utterly 
failed. The piston packing in this class is generally of leather, 
which the author has not found in his experience to be the bap 
material, Inthe Kent,‘‘ Absolute,” Fig. 17, itis a combination se 
leather—for wearing surface—and of corrugated india-rubber dises 
—for expanding the leather as it wears. In the ‘* Worthington, 
Fig. 14, pistons are intended to float in the water, but the author 
very much doubts their ability to continue to do this, after long 
exposure to heavy external pressures. The pistons of this me od 
are further without any packing—like the discs or links, &e., of t 
volume meters—hence they must be liable to set fast with dirty or 
hard water, and must become leaky with wear, and to repair them 
is an expensive process, as it involves renewal of four pistons. 
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duplex meters—‘“‘ Frost,” ‘ Frager,” and Kent 
Several of the d sufi -boxes, which require attention from 
and the slide valves of all—on account of their 
ja pe rectilineal movements—soon become leaky by ordinary 
limited nd in even moderately hard water they often become fixed 
wear, am to their seatings if left at rest for a short time. All 
p ii this class can only be repaired by skilled workmen, and 
ee ol cases be removed to the workshop for the purpose. 
an 1 if this type of meter are crowded with small screws, pins, 
Be springs which often give trouble by breakage, and the dis- 
and 5) 


mounting 
ba in importance to accuracy, durability, simplicity, and 
general efficiency mus 


Fig. 16—‘‘ Schreiber” 


delivered under a given effective head. Judged from this stand- 
point, the ‘‘ Kennedy.” Fig. J], is far ahead of all others, while the 
‘Parkinson Low-pressure,” Fig. 1, _the Siemens ‘ Inferential, 

Figs. 3 and 4, and the ‘* Tylor Positive,” Fig. 13, are much below 
the average in this respect. The difficulty of estimating the 
amount of water expected to be used in any prospective supply, or 
that used in an existing service is strikingly illustrated in the 
pefore-mentioned paper by the late Sir William Siemens — ‘* Pro- 
ceedings,” 1856, page 116, Thus of the amounts supplied to fifteen 
consumers, first as estimated, and secondly as found by meter 
measurements, the value of the first was £685, and of the second 
£4170 ; and the author is fully convinced that it is not easier now 
to guess even approximately the amount of a certain water supply 
than it was forty-three years ago. Still many waterworks 
engineers are in favour of selling water by contract rather than by 


meter. 
forly in 1884 the author's attention was directed by one of the 


Fig. 17—Kent “ Absolute” 


largest London water companies to the great want of a good water 
meter, which should be free from the defects of those already in 
use, and which shoud above all be simple, and should be able to 
register the smallest dribbles for long periods without liability to 
derangement. After considerable study and not a few experiments 
he brought out his first meter in 1888, It was of the three- 
cylinder horizontal type, having a single Hat valve with a double 
movement, which caused it to remain always tight ; and the three- 
cylinder arrangement produced a steady flow, as well as a quiet 
working. These meters were before the public for about seven 


years, and most of those made are still doing good service, but | 


they were composed of too many working parts for thorough 
efficiency. 

Further study, a few experiments, and assistance from the 
manufacturers, Beck and Co.. of Great Suffolk-street, Southwark, 


Fig. 18—‘' Schmid” 


produced the present type, now called the “Imperial,” shown 
quarter full size, In it the single-acting three-cylinder arrange- 
ment is retained, as is also the double movement of the valve, now 
made with a semi-spherical face ; and there is the same absence 
of staall screws and springs, while the dismounting and remounting 
are even simpler and easier than in the first type. It has, however, 
in its composition ten fewer moving parts, and therefore the force 
required to drive it and the wear and tear are muchreduced. The 
meter consists, as will be seen, of the following parts, namely: 

The lower portion, or body A, containing the three cylinders B, and 
the valve-seating C, with its three ports and passages D, commu- 
hicating with the bottom of the cylinders, and there is a discharge 
port and passage E. Inlet and outlet connections F and‘G and 
Strainer H, Fig. 23, are also attached to the body portion. Tis 
the cover with the rib K for holding down the strainer, and it has 
‘prolongation at the top for receiving the counter gear. The 
unequal division of the Polt-holes prevents the cover from being 


wrongly fixed to the bedy. Though tbe counter gear contains a | “ lmperial ” was practically correct at all speeds, down to two gallons | 


and re-assembling are very tedious work in most of | 


t be considered the quantity of water | 


few novelties, such as the entire absence of brackets, screws, 
springs and small pins, and has a conveniently-hinged glass cover, 
still essentially it does not differ very much from the counters of 
other meters. L, Fig. 21, is the valve with its three arms, in the 
ends of which are cup-shaped bushes, for receiving the spherically- 
shaped heads of the piston-rods M, Fig. 19; and to these are 
secured the pistons, composed of upper and lower piston plates, 
nuts, and flexible piston packings, The water enters the meter, as 
shown by the arrows, passes up through the strainer into the upper 
portion of the casing and presses equally downwards on all the 
three pistons, and also on the valve. According to the position of 
| this valve, the lower end of each cylinder in succession is commu- 
| nicating with the outlet passage, and its piston is therefore forced 
down by the superior pressure above, and thus discharges the 
| contents of the cylinder. At the same time one or both of the 
| other cylinders is having its piston raised, whereby water is drawn 
| in through the passages and the lower part is filled. Thus 


“Imperial” jin. Positive Meter (Schonheyder) 


| each lower end of the three cylinders B is in due course filled and 
| emptied, one or two pistons always supplying the active force, so 


| that there is no dead point. The length of the stroke is regulated | 


by the flanged projection N, Fig. 19, on the valve L coming into 
rolling contact with a similar flange O on the valve seating C ; a 


Figs. 21 and 22, A pin in the upper part of the valve engages the 
crank of the crank spindle P, Fig. 19, which communicates motion 


ends of the piston-rods prevent the pistons from falling out of the 
cylinders should the meter be turned upside down. 

It will be seen from the above discription that the meter is 
positive in its action, that the lengths of stroke are definite, that 


there is no backlash between any of the working parts, and that 
the meter can therefore be run at any convenient speed without 
noise. It has few working parts, not a stutfing-box nor a spring 


nuts are the only appliances of the sort used. As soon as the 
cover has been removed, the whole of the working parts can be 
taken out, examined, cleaned, new piston-cups fitted, and other 
ordinary repairs effected, if necessary, even without removal from 
its position in the pipe line. The only joint which has to be made 
is that between the body and the cover, and any leakage here is at 


every two years, that it has been a common occurrence to find that 


years each, The valve faces never require any attention, as they 
soon polish themselves bright like mirrors, and remain quite tight. 

In order to test for himself the practical working of this meter, 
the author had one of fin. size affixed to the service pipe of his 
private house in February, 1896, and tested it for accuracy at 


type ‘‘ Volume” meter of Jin. size, being the smallest he could 
obtain, was fixed tandem with the ‘‘Imperial,” which was first 
cleaned and furnished with new piston-cups, so as to put both on the 
same footi Both meters were tested before fixing, at various 
speeds, and were found to be practically correct, though the 
“Volume” meter was disinclined to register flows below about two 
gallons per hour. The service is partly direct through drawn-off 
taps on the ground floor and basement, and partly through a ball 
valve in the main cistern, for supply to bath, lavatory, and hot- 
water cistern. From May 2lst, 1897, to May 20th, 1899, the 
“Imperial” had registered 100,248 gallons, and the ‘‘ Volume” 
meter 81,772 gallons, or more than 18 per cent. less than the 
‘Imperial ” for the two years. As the inhabitants of this house 
do not allow dribbling wastes by leaky or half-closed taps to con- 
tinue, the author feels certain that for an average house the read- 
ings of the two meters would have shown much greater difference. 
Weekly readings showed the ‘‘ Volume” meter to be from 10 to 50 
yer cent. slower than the ‘‘ Imperial ;” and in one night of twelve 

ours in April, 1898, when a leaky fitting had been discovered, the 
“Volume” registered only five gallons, while the ‘‘Imperial” regis- 
tered 29 gallons ; on another occasion the figures were nine gallons 
and 29 gallons respectively, also for twelve hours. The meters 
were tested from time to time in the two years, and both were 
found to be correct, excepting the ‘‘ Volume’s” objections to small 
flows. When the meters were tested in May of this year, the 


slight skew of the ports causing the pistons to endeavour to take a | 
longer stroke than they should, and the roller paths restricting this | 
tendency. The teeth in the valve and the notches in the valve | 
seating prevent the valve from turning round on its own axis, , 


to the clockwork in the usual manner. The pins through the upper | 


the speed of water through it is practically uniform—as in a three- | 
throw pump~ so that there is no concussion or water hammer, that | 


among its details, and is self-lubricating. It contains no small | 
parts, neither pins nor screws; the three studs and nuts—per- | 
manently securing the valve seating— the cover-bolts, and piston | 


once detected, as it is outwards, As to durability, the author has | 
frequently been informed by users, who take out meters for repair | 


they only require cleaning, painting, and re-testing, to be again fit | 
for service ; even the piston-cups often serve two terms of two | 


various times with satisfactory results. In May, 1897, an American | 


per hour—below which it was not tried—while the ‘ Volume” 
would not register four gallons per hour, and at five gallons per hour 
it was 10 per cent. slow, while at 48 gallons per hour it was prac- 
tically correct. The rate of working in this house, according to a 
large number observations, varies from a mere dribble up to 100 

allons per hour, which has been found sufficient for all purposes. 

he author would submit that these experiments prove the 
‘* Imperial” meter to be in every way titted for measuring supplies 


“Imperial” jin. Positive Meter (Schonheyder) 


| to private houses—in addition to its suitability for general use 
| and that a meter which will not measure the smallest dribble is 
| misleading and costly for such service. 
| As comparative tests of different types of meters are but seldom 
| recorded, the author thinks that the following results of tests of 
| four meters—Table II.—coupled in line on the supply to a country 
| waterworks would be of interest. The supply was varied from 
| time to time by hand, and each meter was tested for accuracy 
before fixing, with the results given. 

TaBLe IIl.—Tests of Four Water Meters. 


Meters. 


Positive.” Inferential.” ‘‘ Volume.”* Positive." ¢ 
| Initial errors. ~3 percent. + 7 percent, +2percent. + 14 per cent. 
j 1880. 
4 February... .. 2,780 2,395 
Ww 2.800 2,958 
1s 1,310 1,378 
25 1,060 2,040 
4 March 2,000 2,000 
me 1,580 1,080 
« 2,086 2,300 
2,320 2,346 


* This meter stopped several times. + The author's first type of meter. 


| Totals registered..| 21,440 16,250 | 16,642 22,496 
| Here, certainly there seemed little to choose between an 
| Inferential” and a ‘‘ Volume” meter; both were practically 
| 25 per cent. slow on the average of the ten weeks’ test. 

e author trusts, in conclusion, that he has neither claimed 
greater merits for the ‘‘ Imperial” than are due to it, or under- 
stated the advantages of other types ; and hopes that he has not 
tired the members with descriptions and statements which may be 
familiar to many of them. 

The working model on the table, gin. size. and the other parts 
shown, will explain the construction and mode of action of the 
meter far better than is possible by words only. 


} 


LEEDS ASSOCIATION OF ENGINEERS.—At a meeting of the above 
Association, Mr. Konrad Andersson read a paper on ‘‘ The De Laval 
| Steam Turbine.” The present form of it, he said, is of the impulse 
| type, the principle being to take up the kinetic energy of a steam 

jet in the atm of the turbine wheel, the steam acting by speed 
| and mass. As the kinetic energy is proportional to the square of 
| the speed, it is essential that the speed be high. Having minutely 

described the construction, he remarked that the enormous speeds, 

which vary from 30,000 revolutions in the 3 horse-power motor to 

to 10,600 revolutions in the 300 horse-power motors, are directly 
reduced by a carefully designed gear of the double-helical type, in 
| the ratio of about 10 to 1. On the smaller machines, up to 
30 horse-power, one one gear wheel is provided, but in all sizes 
above 30 horse-power the pinion on the turbine shaft gears into two 
wheels on opposite sides, making the strain equal and in balance. 
The main applications of the De Laval steam turbine are :—(1) 
Turbine motors, driving machinery direct by means of belts or 
ropes ; (2) turbinedynamos, the dynamos being placed on the second 
motion shafts or a prolongation of the same ; (3) turbine pumps, 
the centifugal pumps being placed on the second motion shafts ; 
and (4) turbine exhaust and pressure fans or ventilators. The 
paper was illustrated by sketches, diagrams, and tables of results 
of various experimental runs of the turbines. These showed a 
steam consumption as low as 13°91b. of steam per brake horse- 
power on a 300 horse-power steam turbine motor. Limelight views 
were also presented of the different types of turbines referred to, 
by the courtesy of Greenwood and Batley, Limited, Leeds, 
the sole manufacturers in this country and the Colonies. One of 
| their 3 horse-power turbine dynamos was on view, as well as 
| important portions of larger machines. The paper was listened to 
with great interest by nearly sixty members. After a few con- 
gratulatory remarks from Messrs. Wilson Hartnell, J. Bowers, G. 
Blackburn—vice-president—and J. C. Moorhouse, a vote of thanks 
was accorded to Mr. Andersson. The discussion was adjourned 
until the 8th February, the paper to be printed and circulated in 
aa meantime, The President—Mr. Joe Tempest—was in the 
chair, 
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PROPOSED TRANSIT FACILITIES FOR 
YORK. 


NEW. 
' of considerable repute. 


Our New York contemporary the Engineering News gives | reports are sufficiently interesting to be given here in abbre- | 


in its issue of December 28th last a description of the pro- | 


posed plans for bridges and tunnels across the Kast River at | a@ i 
| bridges ; they do not entail the purchase of expensive land 


New York City. Our readers will no doubt be interested in 
engineering schemes of this magnitude, and we propose, there- 
fore, to give a short summary of the information which we 
gather from the above-mentioned source. At the present 


bridge—the New York and Brooklyn Bridge—and in addition 
there are numerous ferries plying between the two banks 
of the river. A second bridge, situated some two miles 
north of the present structure, is in course of construction, 
and work upon it is in a forward state. Both of the bridges 
are of the suspension type. In December, 1898, a scheme was 
brought forward to add two new bridges to the two already 
provided for. The proposition is said to have emanated from 
Mavor Van Wyck, who has devoted a large amount of per- 
sonal attention to the matter. The Municipal Assembly 
authorised the expenditure of some £20,000 in the making of 
surveys and plans, and the Department of Bridges drew up the 
preliminary plans for a bridge crossing the river at Black- 
wells Island, at about 70th-street, and also for a bridge cross- 
ing the river from the foot of Washington-street, in Brooklyn, 
to Peck Slip, in Manhattan, or about a “quarter of a mile 


ments are of a weighty character, and come from engineers 
The arguments adduced in these 


viated form. They are as follows: Tunnels possess the 
advantage of being cheaper to construct and maintain than 


for approaches, as these can be placed underneath the streets. | 


Owing to these circumstances the tunnels can be run any- 


where, even directly across the city, and can therefore con-_|; 
moment the East River at New York is spanned by one | nect with any desired line of communication. The gradients | 
| of the approaches of tunnels are descending, while with 


bridges they would be ascending, and trains, therefore, can be 


| started and run more quickly and economically in the case 
| of the former. 


Tunnels can be built more quickly than 
bridges; they give better foundation for railway rolling stock, 
and permit of higher speeds, and they can be made perfectly 
dry and rendered free from fog and independent of weather 
conditions. The material beneath the East River is rock or 
compact soil, which, it is stated, is specially suitable for 
tunnel construction ; and, lastly, several tunnels can be 
constructed for the cost of one bridge, and can be distributed 
at several different points along the river front, thus better 
accommodating traffic. 

Against these arguments the engineers of the Department 
of Bridges urge that sub-aqueous tunnels, such as would be 
required under the Kast River, would be purely experimental, 
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above the present Brooklyn Bridge. These preliminary plans ; both as regards execution and operation ; it would be impos- 


were approved by the Board of Public Improvements on 
November 29th, 1899, and on the following December 4th a 


sible to construct such tunnels so as to render them dry; it 
is practically impossible to drive a tunnel under the East 


resolution was brought forward by the Mayor, at a meeting | River of a gradient which would permit of train traffic, and 


| 
| 
| 
| 


| Brook, 


| defendant. 
| and had awarded £296, 


of the Board of Estimate and Apportionment, requesting the | at the same time have a terminus at any reasonably accessible | 


| pedestrian traffic is trifling in amount, and is limiteg by 


up the tunnel proposals before the Board of Public Improve- | crossings. This is, for the moment, the paying traffic which , 
| bridge or a tunnel line must depend upon for its , 
| The vehicular traffic is almost wholly on the river f 


su 

is said that ferries are far better suited for conveying 
across the river than either bridges 


It 
Vehicle, 
tunnels, The 


distances to a small area tributory to each crossing, 

If, therefore, it is argued, there is warrant for either tunnel 
or bridges, it must be represented by unaccommodated rapie. 
transit passenger traffic, and a large part of this is already 
being provided for by the New East River-bridge, already 
mentioned as being already under construction. The accom 
panying sketch plan sets out the various proposals, and it als, 
shows a scheme which the Long Island Railroad has tae 
seeking to carry into effect for some time and which would 
largely relieve any remaining traffic unaccommodated by thy 
new bridge. This railroad company desires to construct 4 
tunnel from Long Island City to Manhattan Island, whig: 
beyond a part share in the cost of grade, crossing remoya,’ 
amounting to £500,000, would cost the city nothing. Thi, 
tunnel the city administration appears to have altogethey 
ignored, with no other apparent reason save that it + knocks 
a strong prop from under its argument for more bridges.” 
The request of the railroad company to be allowed to coy). 
mence operations has becn held over without answer for mney, 
than six months. Meanwhile the city pushes a head with 
its bridges scheme, which it is stated cannot cost Je 
| than £7,000,000. One of these bridges is so situated that jt 
; would only serve the same district as the present Brookly, 
| Bridge ; the other terminates in a sparsely-inhabited district 
in an outlying borough whose traftic is all in the future, 

If this railroad tunnel were constructed and the New East 
River bridge open for traftic, where, it is asked, would be the 
need for additional bridges or tunnels? Certainly not at 4 
spot barely a quarter of a mile from the present Brooklyy 
| Bridge, and it seems unlikely that it could be found in cop. 

nection with a line of communication ‘which begins in the 
marshes of Queen’s County and ends nowhere in Manhattan,” 
Only one of the routes for either bridges or tunnels which 
are now proposed would appear to have had any reasonable 
basis for its selection. This is the proposed tunnel route 
from the lower end of Manhattan Island to South Brooklyn, 
The portion of Brooklyn which would be served by this js 
provided for by neither the present nor the New East River 
bridges nor the Long Island railroad tunnel, and the area 
affected contains nearly half the population of the city. The 
cost of this tunnel is put down at £1,000,000, which price 
assumes that favourable conditions for working are found, 
The bridge by Blackwells Island has something in its favour 
from an engineering point of view, for the island itself can be 
used for building piers, and hence the cost of the bridge 
would be less here than in other positions. Moreover, it 
would give access to Manhattan Island from a district which 
is now entirely without satisfactory means of transit, and which 
is quite certain to grow in population as time goes on. At the 
present time, however, there is far from enough trattic to 
warrant the construction of a bridge at this point. 
Meanwhile there are other considerations which have to le 


weighed before any conclusion can be arrived at in the 
matter. First, it is said that the city of New York has ex 
hausted its credit. The present administration has 


repeatedly recognised the need for economy in the conduct 
of the city’s finances. Moreover, there are other and urgent 
demands for such things as an increased water supply, the 
construction of additional docks, and the building of th: 
proposed rapid-transit railway. It is stated to have been 
amply demonstrated that money spent in these directions 
would yield a good return; but capital, it would seem, is not 
even forthcoming for the necessities, which have the advan- 
tage of being remunerative. The question arises, therefore, 
** What return is likely to accrue from either the tunnels or 
the bridges ?” 

We learn from a later issue of our contemporary that in 


| spite of all these reasons, the Municipal Assembly has actually 


decided to construct the new bridge near the existing Brooklyn 
Bridge, and has voted the necessary £200,000 for the work to 
be commenced. The resolution for the new bridge at Black- 
well’s Island passed the Board of Aldermen, and the City 
Council approved its construct on, but failed to vote the 
necessary money to begin the work. It is thought, however, 
that this will be voted at the next meeting. There is no 
news as to the fate of the tunnels, but we may assume, 
having regard to New York’s financial position, that. for the 
present at all events, they are set u-ide. 


WORKMEN'S COMPENSATION CASE. 


January 2ith,—Court Appeal.—Plointiff, Maud ; defendant, 
This was an appeal from a decision given in the Leeds 
County-court. The plaintiff was the wife of a deceased workmen 
—a plasterer—who met his death while in the employment of the 
The County-court Judge had found for the plaintiff, 
The defendant appealed. 

The deceased at the time of his death was at work in a house, 
admittedly over 30ft. high, which was in course of construction. 
The roof was on, and the scaffolding was still up outside, although 
the outside work was practically finished. The deceased was 


Municipal Assembly to authorise the issue of bonds to the | point on Manhattan Island; to furnish the same amount of 


amount of £200,000 for each bridge—making £400,000 for the | traffic as the new East River bridge would accommodate 


two-—the money so raised to be employed towards construct- 
ing the foundations of the piers of the bridges. 


| 


would require six 15ft. tunnels and two 28ft. tunnels, which 


Prior to this, | would cost more to construct than the bridge; and, lastly, 


£20,000 had already been voted for making soundings and | that the tunnels are wholly unfit for the use of vehicles or of 


boreholes where these piers are to stand. 
No sooner had the vote for the £400,000 been brought 


| 


pedestrians. 
The foregoing constitute the two sides of the question which 


forward than an active opposition to it was developed. | the Municipal Assembly found itself called upon to determine. 
Apparently no serious opposition had been encountered | Our contemporary discusses the matter at some length and 


beforehand, 
forward, backed by expert engineering opinion, and suggested 
that instead of bridges, tunnels should be constructed. The 
opposition failed, and the Board of Estimate and Apportion- 
ment passed the resolution to proceed with the construction 
of the bridges. 

The tunnel advocates were not disconcerted, and two days 
afterwards, in consequence of their efforts, a meeting of the 
Board of Public Inyprovements passed a resolution requesting 
the Municipal Assembly to authorise the expenditure of 
£15,000 in making preliminary surveys and plans for two 
East River tunnels. One of these, it is proposed, should run 
from the foot of Whitehall-street, in Manhattan, to Hamilton- 
avenue, Brooklyn, the other from West 42nd-street, in Man- 
hattan, directly across the river to some suitable point in 
Long Island City. A double line of tunnels is suggested in 
each case. These two resolutions came before the Muni- 


cipal Assembly for consideration, and they were referred 
to committees, which collected evidence for and against 
The expert reports brought forward to back 


each of them. 


Now, however, the City Comptroller came | ina dispassionate manner in its editorial columns. 


| 
| 


As to 
the engineering points in dispute, it holds that, to engineers 
at least, it is clear that to give any off-hand or general 
opinion as to the practicability of the two schemes, or as to 
whether bridges are better than tunnels or vice versd, is 
absurd. Before fair conclusions can be reached there are 
transportation and traffic problems to be solved in addition 
to the actual structural difficulties to be met and dealt with in 
either case. Before either bridges or tunnels are constructed 
it must be decided whether there is at present unaccommo- 
dated traffic of sufficient dimensions to pay for the invest- 
ment necessitated in each case, or whether such development 
is to be looked for in the near future from the opening up of 
new districts, which might be used for residential property. 
Ir is claimed by the promoters that such areas would be 
opened up, and that these warrant the construction of the 
new lines of communication. At the present time the traffic 


engaged on the top floor finishing off the wall of the landing with 
afloat. The banisters were not up, and it appeared that he was using 
for his work a board supported by trestles. The evidence showed 
that when last seen he was not on this board, and further, that by 
some means he had either overbalanced himself or stepped back- 
wards over the landing, and had fallen down on the floor below. 
This resulted in his death. The County-court Judge had found 
that the accident happened while deceased was engaged at work on 
a building more than 30ft. high, which was being constructed by 
means of scaffolding. 

It was now submitted that that finding was wrong, first, because 
plastering a house was not a work of construction, and, secondly, 
because the man was not at work —could not have been at work 
on scaffolding 30ft. high when he met with the accident, which 
had nothing to do with scaffolding at all. : 

Lord Justice A. L. SmitH here remarked that the Section of 
the Act did not say the scaffolding must be 30ft. high. ; 

The defendant's counsel agreed, but urged that the “ seatfold- 
ing ” must be of the kind that is popularly known by that name - 
upright poles, with spars or boards lashed to them, upon which 
other boards are placed, to enable men to work at a height above 
the ground. He further submitted that boards placed on twe 
trestles or on two chairs or boxes is not such a kind of scaffolding 
as the Act referred to. 

Lord Justice A. L. SmitH replied that what is a seaffold must 
be a question of fact in each case. The Court of Appeal had held 
| that a painter who was repainting an old house by means of a 
| ladder and a board reaching from a rung of the ladder to the 
window was not at work on a scaffold.—Lord Justice Collins, 


| across the East River is essentially a long-distance city | however, asked, if a board on two trestles or on two chairs is @ 


passenger traffic. It is made up nearly in its entirety of 
people living beyond walking distance. from the various river 


| scaffold, where the line could be drawn? Suppose, he — a 
workman was repairing a ceiling on such a scaffold, and another 
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xan tumbled up or tumbled down the stairs, and broke his 
‘ald the master be liable 
ant’s counsel replied that if the word was not limited 

high scaffold of the kind commonly known by that term the 
to a ig” of the Court must be carried ad absurdum. He submitted 
rane word scaffold in the Act did not cover the boards and 
aed by plasterers when finishing out an ordinary room. 
= - aafenee pleaded was that the employment of Maud at the 
The “f the accident was not an employment to which the Act 
pest i and he pressed the Lords Justices to allow the appeal. 
arene ‘laintiff’s counsel contended that the decision of the County- 
. Tadge was right. There was nothing in the Act defining or 
a » the kind of scaffold by means of which the building was 
and, therefore, a board on trestles was a scaffold. 
ry was still in course of erection till the walls were plastered 
and the banisters put up. ? 
The Court dismissed the appeal with costs. : 
Lord Justice A. L, Sarr said he thought there was evidence 
in which the County-court Judge could hold that the deceased 
a met with his death while at work on a house which was being 
vonstructed by means of a scaffold. The appeal therefore failed. 
ag Justice RiaBy gave judgment to a like effect. 

Mr, Justice COLLINS, however, dissented. In his opinion, a mere 

si jon in a room was not a “scaffold” within the 


work! 
leg, woul¢ 


The defend 


temporary erect 
meaning of the Act. 


HE IRON, COAL, AND GENERAL TRADES 

OF BIRMINGHAM, WOLVERHAMPTON, AND 

OTHER DISTRICTS. 

(From our own Correspondent.) 
THe market would have been rather flatter this week than last on 
account of the reports from South Africa, but it was sustained by 
the advance in ironworkers’ wages and the rise in unmarked bars. 
The twelve selected firms have certified that the net average selling 
price of iron for November and December is £8 3s. 9°57d. per ton. 
in accordance with the sliding scale, the rate of wages for puddling 
becomes Ys. 9d. per ton, or 9d. better than two months ago, and 
millmen’s wages are increased 74 per cent. from February Sth to 
April 7th. Blast furnacemen’s wages have also been increased 

74 per cent. from the first making-up day in February, 

“The following is a statement of the different class of iron sold, 

and the net selling prices of each:—Bars, 19,789 tons, £8 2s. 1°74d.; 
angles and tees, 1581 tons, £8 lds. 7°47d.; plates and sheets, 1833 
tons, £8 19s. 1:13d.; hoops, strip, and miscellaneous descriptions, 
g057 tons, £8 1s. 5°75d. The production of the twelve selected 
firms thus amounts to 29,270 tons, or a little more than the 29,167 
tons of September and October. The price, it will be noticed, has 
increased 1n much greater proportion than the output. In conse- 
quence of this advance in wages, and also because of the con- 
tinuance of the trade revival, the Unmarked Bar Association have 
put prices up 10s. per ton, making their official quotation £10 10s. 
The improvement of 11s. 8d. upon the previous bi-monthly average 
shows that during the two months of November and December old 
contracts were worked off and better priced ones entered upon. 
Atthat time marked bars were being quoted £10 to £10 10s., as 
against £11 now, with an upward tendency ; and further ascertain- 
ments are pretty sure to give additional wages advances, It is only 
about a month since the last rise in unmarked bars took place, and 
as compared with a year ago the present price shows a rise of no 
less than £5 15s. 

Black sheet iron makers quote singles £11 5s, to £11 7s. 6d., 
doubles £11 7s. 6d. to £11 10s., and trebles £12 to £12 2s. 6d., 
whilst galvanised corrugated sheets, doubles, are £15 f.o.b. Liver- 
pool For nail, rod, and rivet iron, £10 10s, to £11 is asked ; and 
for gas strip £9 5s, to £9 15s. Orders for ordinary sizes of rounds, 
squares, aud flats are coming in well. Shoe iron is in brisk demand 
for best qualities, Fire-bars in flat and half round sections move 
freely. 

There is a brisk demand for steel, both manufactured and _half- 
finished, the latter being quoted £7 17s. 6d. for Siemens billets, 
and £7 15s, for Bessemer. Steel bars of all descriptions are 
in healthy trade, serviceable mild sorts being quoted £9 to £9 5s. 
Steel rounds and squares for engineering purposes are in brisk 
sale. Channels are being rolled in large quantities for railway 
wagon work, and angles are in firm request at £9 to £9 5s. Steel 
plates for bridge and railway wagon work are £9 10s. to £9 15s., 
whilst steel joists are in better request than for some time past. 

With reference to pig iron, it is noted with some interest, in 
view of the continental inquiries which have occasionally been 
made of late on this market, that Germany's output of pig iron 
during the year 1599 amounted to almost 74 million tons, which 
was nearly 84 per cent. better than in 1898.” Staffordshire cinder 
forge pig is quoted 72s. 6d. to 73s., and part-mine 75s., whilst 
ordinary all-mine is 77s. 6d. to 82s. 6d., and best 90s. to 92s, 6d. 
There is an excellent demand for cold blast sorts at 120s. to 
127s. 6d. Northamptonshire pig iron is quoted 73s. to 75s. ; 
Derbyshire, 74s. to 76s.; Leicestershire, about 76s.; and North 
Staffordshire good brands, 76s. to 78s. 

The advances in fuel continue. The manner in which values are 
going up is entirely without precedent, even during the great 
strike of 1893, Ordinary manufacturing coal at Cannock Chase 
has risen from a summer maximum of 6s. per ton to 14s, at the 
pits ; and fine slack from 2s. 6d. to about 7s. 6d., whilst one class 
of Warwickshire fuel called ‘‘ waste” has risen from 1s. per truck 
to 30s., or from 14d, to 4s. per ton. This is equivalent to the 
extraordinary rise of about three thousand per cent. Some of the 
pikemen in this district are earning 6s. 04d per day, and loaders 
4s, 10d. In some cases the men’s allowance for coals is five or six 
weeks in arrears, and to this state of things they are very naturally 
objecting, but it is owing to the great commercial demand. 

!n reply to their recent representations concerning the objection- 
able new Customs regulations of Brazil, the Birmingham Chamber 
of Commerce have received a communication from the Foreign- 
office, stating that the declaration to be made by shippers, as 
specitied in Clause 2 of the new regulations, has been suppressed, 
but that the duplication of invoices which had been complained of 
will still be required. The prohibition of labels in the Portuguese 
language will not, the Foreign-office state, come into operation 
until July 1st next, when, it appears, there is some reason to hope 
that it will be revoked by the Brazilian Congress. This reply is 
considered satisfactory. 

Some of the largest orders under execution in this district at 
present are for railway and municipal work, including bridges, 
roofs, and gasholders. Several local bridge builders have good 

orders in hand for India, South Africa, and for home. Some large 
orders for wire nippers for military use in South Africa for cutting 
barbed wire fencing have lately been placed, and the Government 
are also taking, for military purposes, considerable quantities of 
chains, traces, nails, horseshoes, &c. 

Before ‘Change closed to-day, Thursday, in Birmingham it was 
announced that circulars had been issued by the marked bar 
makers advancing prices 10s, Bars now become £11 10s.; hoops, 
£12; and boiler plates, £12 10s. to £13. Best boiler plates become 
£13 10s, to £14 ; double best, £14 10s. to £15; and treble best, 
£15 10s, to £16, 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester. —The depressing effect of the war on the market, to 
which I made reference in my previous notes, has had further 
exemplification during the past week, the situation brought about 
in South Africa having given a check to the improvement in pig 
iron, which since the commencement of the year i been steadily, 
if only slowly, in progress, The real trade position, however, 
remains without material change. Any giving way in prices has 

“en mainly in the speculative brands, makers, who are mostly in 


a position to stand out of the market, being easier only to a very 
slight extent, whilst all descriptions of finished material are more 
than maintaining the exceptionally strong tone so noticeable of 
late. The reports I receive from both employers and workmen 
also show a continued very satisfactory position throughout the 
engineering industries, which are not appreciably affected by the 
lessened weight of work just now coming forward in some depart- 
ments, 

Considering the depressing effect of the present South African 
position, already referred to, the iron market here maintains a 
very satisfactory tone, and although buying is not brisk, a steady 
business passes through. Pig iron prices are not quite so strong 
as they were, but the speculative brands, which have been chiefly 
affected, have somewhat recovered. Lancashire makers of pig iron 
have had to give way slightly upon their previous full quotations, 
foundry qualities delivered Manchester being now quoted 79s. 6d., 
less 24, and forge delivered Warrington about 76s., less 25. Lin- 
colnshire and Derbyshire brands are without really quotable change, 
except, perhaps, the special rates above. The list bases are not so 
fully adhered to, and that better deliveries are now being obtained 
from makers than a short time back. Delivered Manchester, 
foundry Lincolnshire remains at 75s. 6d. to 76s., and Derbyshire 
nominally about 80s, net, with forge Lincolnshire delivered 
Warrington 74s. 2d. to 74s, 8d. net. Middlesbrough iron has 
undergone fluctuations during the week, but is back to something 
like old rates, open market prices being about 76s. 10d. to 77s. 2d., 
with makers asking 78s. 4d. to 78s. 10d. net by rail Manchester. 
For Scotch iron prices are irregular ; delivered Manchester docks, 
some sellers would book at about 80s. 6d. net for Eglinton and 
Glengarnock, whilst makers quote about 82s. 6d., with American 
pig iron 77s. 6d. to 78s, net. 

Makers report no slackening off in the demand for all descrip- 
tions of finished iron, and in the export trade there is, as reported 
last week, a freedom from either American or continental com- 
petition which is giving a stimulus to shipments. Lancashire 
makers are exceedingly firm at £10 as the minimum for bars, with 
North Staffordshire qualities £10 5s, to £10 10s. ; sheets are now 
about £11 5s. to £11 10s. ; hoops are in good demand at the full 
list rates of £10 7s. 6d. for random to £10 12s, 6d. for special cut 
lengths, delivered Manchester district, and 2s. 6d. less for ship- 
ment. Nut and bolt makers have brought their recent partial 
upward move to a general advance of £1 on all descriptions of 

oods, 

In the steel trade business is active, and prices go on hardening. 
Hematites are steady at 90s. to 93s., less 25, as makers’ quotation 
for No. 3 foundry delivered here, with billets firm at £7 10s. net ; 
bars, £9 to £9 10s. and £9 15s.; and hoops, £10 10s., delivered 
Manchester district. With regard to plates, considerable corre- 
spondence has been going on recently amongst makers, both in 
Scotland and other districts, with a view of securing some 
uniformity in quotations, in which recently there has been a rather 
wide margin. During the past week, as one result of these efforts, 
quotations for boiler plates have been brought up to a general 
level of £9 15s. delivered in this district. For steel girders the 
demand is exceptionally heavy, and to obtain prompt delivery 
extraordinary prices are being paid, as much as £10 to £10 10s. per 
ton for delivery in this district. These figures may, however, be 
taken as representing the position where a stoppage of building 
operations is imminent, but this is a state of affairs which just now 
is not at all unusual. 

I understand that the new armour-plate shops which Sir Wm. 
Armstrong, Whitworth, and Co., Limited, are adding to their 
already extensive works in this district are rapidly approaching 
completion, and it is stated that they will be equipped in accord- 
ance with the most modern ideas, and be the most up-to-date 
works of their kind in the kingdom. 

In the annual report of the Manchester Coal Exchange, which 
has this week been issued to the members, the Committee state 
that, although there has been a considerable outlay in the decora- 
tion of the premises, and in the installation of the electric light, 
the finances are in a healthy state, and the number of members 
has slightly increased. The financial statement shows a balance 
on the profit and loss account of £45, which, added to the amount 
brought forward from 1898, makes a total general balance of 
£1916, the assets including £1505 invested in railway and corpora- 
tion stock. For the office of President of the Exchange, Mr. 
Ralph Peters (Tyldesley) has been nominated ; Vice-president, Mr. 
J. G. Freeman (Barnsley); treasurer, Mr. James Carter (Black- 
burn) ; and auditors, Messrs. Hilton Nield (Lees), and R. 8. Wigan 
(Wigan), and as these gentlemen are nominated without opposition 
they may be regarded as practically elected. For the four 
vacancies on the Committee there are five nominations, so that in 
this case a ballot will be required. 

In the general position throughout the coal trade of this district 
no very material change can be reported, except that there is some 
easing down in the strain on the market for supplies. So far as 
prices are concerned, they are quite as strong as ever, and for 
some classes of fuel special rates have still to be paid where any- 
thing like quantities are required for prompt delivery. The 
lessened pressure of demand for house-fire purposes is enabling 
colliery proprietors to clear off their arrears of orders, and in some 
cases they have small surplus supplies, which, however, they 
readily dispose of as steam coal for shipment at more than the full 
inland rates for house-fire coals. The inland demand for steam 
and forge coals in itself more than keeps pace with any increased 
output the collieries have been raising since they started on 
ordinary full work after the holidays, and supplies continue short, 
with 12s, to 12s, 6d. representing the minimum figures for ordinary 
qualities at pit. With regard to engine fuel, Lancashire collieries 
continue very short of supplies to meet the requirements of cus- 
tomers, but from some outside districts slack has been coming in 
rather more freely, although not in sufficient quantity to appreci- 
ably influence the market. Special prices are still being obtained, 
and for some of the best qualities contracts have been placed 
during the past week at as much as 11s. per ton, for delivery over 
the remainder of the year. Average pit quotations range from 
about 9s. for common slack; 9s. 6d. to 10s. for medium; and 
10s. 6d. to 11s, for best qualities, 

The shipping trade continues quite as brisk as ever, and prices 
go on tending upwards, 16s, being an average figure for ordinary 
steam coal, with ls. more got in some cases for delivery Mersey 
ports. 

The question of prices was under consideration at a meeting of 
the Lancashire Coke Makers’ Association on Friday last, but 
although a very heavy demand was reported generally, it was 
decided to make no further charge in list rates at present. These 
consequently remain at about 30s. for good foundry cokes at the 
ovens, and 23s, 6d. for furnace qualities. 

I hear that private negotiations are now going on which are not 
unlikely to lead to some amicable settlement of the long-standing 
dispute between at least one of the principal railway companies 
and the Coal Traders’ Associations, with respect to the charges for 
siding rents, which in various forms have been brought before the 
law courts and under arbitration during the last three or four 

ears. 

, Barrow.—There is marked steadiness in the hematite pig iron 
trade, and a considerable volume of business is being done. 
Makers, however, remain very fully sold forward, and are not able 
to enter into many delivery engagements requiring early atten- 
tion. There is a growing consumption of hematite qualities of 
metal, and as the demand exceeds the supply stocks are being 
drawn from the warrant stores, The decrease in stores this week 
represents 2493 tons, and the stocks in hand now total up to 
182,470 tons, or a decrease of 15,677 tons since the beginning of the 
year. There are 47 furnaces in blast, as compared with 40 in the 
corresponding week of last year. Makers hold practically no 
stocks beyond those which are for delivery to local steel makers. 
Makers quote 80s. per ton for mixed Bessemer numbers, and warrant 
sellers are at 75s. 64d. cash, buyers 1d. less. 

The iron ore trade is very steadily employed, and orders are very 


liberal, alike from consumers in the district and from buyers in 
Scotland, South Wales, and elsewhere. Prices are firm at 15s. and 
16s. per ton for good average sorts net at mines, and Spanish ores 
are at 19s. and 20s, per ton, delivered at West Coast ports. There 
is at present a very large consumption of foreign ores. 

Steel makers are very busily ome, and in every depart- 
ment there is very full activity. Makers are fully sold forward 
in all departments, and orders are offering in plenty. Heavy steel 
rails are quoted at £7 per ton, light rails at £8, heavy plates at £8, 
and light plates at £9 per ton. Orders are likely to mend, and 
prices are, therefore, very firm. There is a very full business in 
every department of the steel trade. 

Shipbuilders and marine engineers are very busily employed 
indeed, and orders are not being booked because builders’ hands 
are so full at the moment. There is unwonted activity in the gun- 
mounting department, and it is probable that a great impetus will 
be given to this industry. 

The coal and coke trades are very briskly employed, and orders 
are more plentiful than supplies. Prices are gradually on the 
improve, and this remark applies as well to coal as coke. 

he shipments of iron during last year from West Coast ports 
represented 14,653 tons, and steel 3824 tons, an increase in iron 
of 8913 tons, and in steel a decrease of 10,865 tons. This year the 
shipments of iron have been 76,908 tons, and steel 29,816 tons, 
an increase in iron of 43,664 tons, and in steel a decrease of 
13,060 tons. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE is no change to report in the condition of the South 
Yorkshire coal trade. The relief with regard to the deliveries re- 
quired from the railway companies by manufacturers and the 
po public does not seem to have been so great as was reported, 

ut the inconveniences caused. by the block are being gradually 
got over, and-are now much less the subject of grumbling than 
before. The demand for all classes of fuel is as heavy as ever. 
For house coal the pits are pressed with orders for every market, 
with the usual result that prices are steadily going higher. It is 
remarkable that in the very heart of the Barnsley coalfield quota- 
tions for local supply should have risen to 15s. per ton. At this 
moment best house coal is eagerly sought for at 14s. to 15s. per 
ton ; seconds at 12s. to 13s. and 13s, 6d. per ton. There is an 
equally urgent demand for steam coal, with no stocks at the pits, 
and the iron trade getting more animated every day. 

Owners of steam coal pits are certain to have a profitable time 
for months yet. Railway companies and large consumers who 
held stiffly out against taking coal at 10s. 6d. to 11s. per ton may 
now congratulate themselves that they got in at that figure, for 
coal now purchased in the open market by smaller buyers cannot 
be had under 2s. to 3s. perton more money. A great deal is doing 
on inland account, while heavy consignments are being sent daily 
to the Humber ports. In engine fuel nuts make 10s. 6d. to 
lls. 6d. per ton ; screened slack, from 8s. per ton ; pit slack, 7s. 
per ton. Coke continues scarcer and dearer than ever. Blast 
furnace sorts realise 21s. per ton and over at the ovens ; steel 
melting coke, 23s. to 25s. per ton; and foundry qualities 22s. to 
27s. per ton. 

The prices of iron and steel are steadily trending upwards. 
Hematites are very firm at 90s. to 92s. 6d. per ton, according to 
brand ; common forge iron, 72s. 6d. per ton, all at Sheffield. 
Local makes of B and Si steel have advanced another 
10s. per ton, the reason assigned being the increasing cost of iron 
and fuel. Minimum quotations for Bessemer billets are now 
£9 10s. to £9 15s. per ton according to quantity, and for Siemens- 
Martin billets from £12 to £12 10s. per ton according to quality 
and temper. The advance has had no effect whatever in checking 
the demand, and there is an expectation that still higher rates 
will yet rule. All departments of the iron trade are exceptionally 
brisk, foundry work being in special request. 

In the lighter departments of local industry there is some easing 
off. The change is most noticeable in the cutlery, silver-plating, 
and other branches engaged more particularly in producing articles 
for table appointments and specialities for household comforts and 
luxuries. A falling off is reported from the wealthier quarters of 
London, and in some of the larger centres of the provinces 
travellers are not doing well. There will be no change for the 
better until more cheerful accounts reach us from the seat of war. 
The depression caused by the recent reverses in South Africa is 
shaking confidence and clouding all trade prospects in such goods 
as those mentioned. 

All materials used for hafting purposes in cutlery, silver, and 
plated goods continue to get dearer. Recent ivory sales brought 
record prices, and at the further auctions in London and Antwerp 
it is anticipated that the classes of ivory used for Sheffield purposes 
will again be dearer. Manufacturers holding Government con- 
tracts for ivory-handled cutlery will feel the advance most severely 
if they have not been able to provide adequate supplies at previous 
sales, which is somewhat improbable. Pearl handles and scales 
are equally stiffening in value, one reason being that the French 
are using up large quantities to work up into fancy articles to pre- 
pare for their forthcoming Exhibition. Another reason is that the 
fashion in America just now is for very large pearl buttons for 
ladies’ costumes, and this has taken a good deal of the available 
supply. Prices for local purposes have risen from £2 10s. to £3 
per cwt. above last year’s quotations. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


Ovr war with the South African Republics undoubtedly is 
greatly hampering trade, for scarcely any new business comes, and{if 
manufacturers had not been well booked they would have been 
badly off if they had had to rely upon the recent business done. 
The news that comes to hand as to the progress of hostilities 
seriously unsettles the warrant market, and this week it has not 
been in a condition that was conducive either to buying or selling. 
Makers, merchants, and consumers alike think it best to hold off 
for the present, as there is no urgent necessity either to sell or 
buy, and in all probability the market will become less erratic 
before long. Nevertheless there have been a good number of 
inquiries this week from the Continent, especially Germany, and 
they have in many cases asked quotations for deliveries of pig iron 
up to the end of the year, and in some instances even up to the 
close of 1901. Producers maintain their prices, as they have plenty 
of orders to take up their output for some months to come ; some, 
in fact, cannot sell a ton for delivery during the current half year, 
and they are practically indifferent to ithe fluctuations of 
warrants, and keep their price of No. 3 Cleveland G.M.B. 
at 70s. Merchants, however, regulate their quotations 
more by the movements in warrants, though they have 
only small lots for sale, and generally they have sold at 68s. 6d. 
per ton for prompt f.o.b. deliveries for No. 3, and 69s. was the 
figure with which Wednesday’s business closed. They would not 
sell for spring delivery at so small a figure as this. No. 1 has been 
sold at 73s. a ton by makers, but 71s. 6d. has been taken by second 
hands. For No. 3 foundry, grey forge, mottled, and white pig 
iron, 68s. 6d. was the least that would be accepted, and very little 
was procurable at that or any other figure, the supply being very 
short. 

During January the shipments of pig iron from the Cleveland 
district reached 86,990 tons, as compared with 85,250 tons in 
December, and 94,047 in January, 1899. 

Mixed numbers of East Coast hematite pig iron are firmly held 
at 80s. per ton, and some of the leading producers will not -sell 
under 82s. 6d. Rubio ore could be bought at 20s. 6d. per ton, 
delivered at the wharves in this district, but only for early delivery, 
21s. being asked for forward, as the freights are certain to advance 
in the spring. 
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Mr. Cecil A. Cochrane, of the Ormesby Ironworks, Middles- 
brough, has been elected president of the Cleveland Ironmasters’ 
Association for the ensuing year, and Mr. John H. Pease, of the 


Normanby Ironworks, Middlesbrough, vice-president. It may be | 


noted that Mr. Herbert Pike Pease, M.P., who seconded the 
Address in reply to the Queen’s Speech in the House of Commons 
this week, is the managing director of the Normanby Ironworks 
Company, Middlesbrough. 

The official statistics issued this week to the Board of Concilia- 
tion and Arbitration for the Manufactured Iron Trade of the 
North of England, and showing the extent of the production and 
the average realised price for November-December, are the most 
satisfactory that have been submitted for more than a quarter 
of a century, particularly as regards the rapidity of the advance. 
The average realised price was £6 17s. 10d. per ton, this showing a 
rise of 6s. 5d. on the price for the previous two months, and of 
27s. 11d. for the whole year 1899, whereas the advance for 1898 
was only 7s. 3d.; in 1897, 3s. 3d.; and in 1896, 2s. 10d. Prices 
began to rise in June 1895, when the average was down to 
£4 14s. 1d.; thus, the advance in the last four and a-half years 
has been £2 3s. 9d., of which more than two-thirds was realised 
last year. The price last realised, £6 17s. 10d., was higher than 
anything that has been reported since February, 1877, nearly 
twenty-three years ago. The average for the whole of 1899 was 
£6 4s. 6d., while in 1898 it was £5 5s. ld. Wages of puddlers, in 
accordance with the sliding scale, were raised 6d. per ton, making 
them 9s, per ton, a higher price than has been recorded since 
June, 1875. Other mill and forge wages have been advanced 
5 per cent. The following is the official return for November 
December. 


7 Percentage Average net 
Description. Weight invoiced. of selling price 
total. per ton. 
tons ewt. qr. Il ts. 
nn 648 10 1 12 .. .. 22-388 .. .. 6 O 4-3 
Bars 18 1 22 48-18 ie 


27,664 11 2 24 .. .. 100-00 6 17 10-27 

The total production of manufactured iron in the North of 
England during last year would be 215,000 tons, of which 160,344 
tons was made by firms connected with the Board of Conciliation, 
against 153,847 tons in 1898, and 151,301 tons in 1897. The pro- 
duction is the largest for about ten years. 

The manufactured iron and steel industries are as busy as ever, 
but in some branches the distribution of fresh orders is going on at 
a slower rate than was the case last year. Nevertheless the 
tendency of prices is upwards, for manufacturers are so well 
supplied with contracts that they have plenty to keep them fully 
employed for the greater part of this year. This week bars and 
angles have been advanced 5s. per ton, bars having been put up 
10s. within the last fortnight, but they are still considerably below 
the prices quoted in competing districts, common iron bars here 
being at £9 5s., and best bars at £9 10s. Iron and steel ship 
angles are now at £8, which is the figure asked for steel ship 
plates. Iron ship plates are 5s. dearer than steel plates. Some of 
the producers are getting higher prices than these, and there is no 
pressure to sell. Heavy steel rails are at £7 net at works. 
Founders are very well occupied. Cochrane, Grove, and Co., of 
the Ormesby Foundry, Middlesbrough, have secured an order for 
20,000 tons of large cast iron water pipes for the Newcastle and 
Gateshead Water Company. Richard Hill and Co., Limited, 
Newport Wire Mills, Middlesbrough, will pay an interim dividend 
at the rate of 75 per cent. per annum to the ordinary shareholders, 
and of 6 per cent. to the preference shareholders. 

Some two and a-half years ago the owners of the West Hartle- 
pool Steel and Ironworks arranged with their smelters that, as an 
experiment, the shifts should be eight hours instead of twelve 
hours each, there being thus three instead of two shifts in the 
twenty-four hours, At no other steel works in the country had 
such an arrangement been in force, and it was a tacit understand- 
ing that if the employers did not find it answer, there should be 
a return to the general custom. It was expected that a higher 
output would be obtained, and that other advantages would 
accrue. The employers, however, after giving the arrangement an 
extended trial, did not find the results come out as anticipated, 
and towards the end of last year gave notice for a return to the 
general custom. The men refused, and stopped work, being out 
ever since Christmas until this week, when they resumed opera- 
tions in accordance with the three-shift system. 

The Cleveland Iron Trade Foremen’s Association held their 
annual dinner on Saturday, and this week have visited the ship- 
yard of R,. Craggs and Sons; also the steel works and blast 
furnaces of Boleckow, Vaughan, and Co., at Eston. 

The thirty-first annual meeting of the Board of Conciliation 
and Arbitration for the Manufactured Iron Trade of the North 
of England was held at Newcastle on Monday. It was reported 
that at the thirteen works connected with the Board 5076 men sub- 
scribed to the Board, an increase of 410 men during the last half- 
year. The Board’s expenditure for the year was £1012, and 
there was a balance in hand at December 31st of £355. The 
Board had successfully arranged all the disputes that had been 
referred to it during the year, though at the Rise Carr Works a 
section of the men broke the rules of the Board by altogether un- 
justifiably stopping the whole of the puddling department for the 
greater part of a week, 

The death is announced of Mr. J. Y. Short, one of the leading 
shipbuilders on the Wear. He was aged 56 years, and was head 
of the firm of Short Brothers at Pallion. In conjunction with his 
brother, he started business as a shipbuilder at Pallion about the 
year 1865. In 1878 Mr. Short received a gold medal and the free- 
dom of the Shipwrights’ Company in a competitive exhibition held 
in London, for the best designed cargo steamer. Mr. Short was 
also a large shipowner, being a member of the firm of James 
Westoll. He was also a director of several other shipping and 
other companies in London and elsewhere, as well as one of the 
principal underwriters in the United Kingdom. He was also one 
of the company which is about to open out the extensive collieries 
in the Easington district, close to the new Durham Coast Railway. 

The coal trade is somewhat quieter than it was in the first half 
of January, and prices have eased a little, steam coal being now 
obtainable at 18s. to 19s.; gas coal at 16s. 9d. to 17s. 6d. ; and un- 
screened bunker coals at 16s. 6d. to 17s., all f.0 b., and some of the 
second-hands take even less. Blast furnace coke is sold at 25s. 6d. 
per ton at the furnaces, and good foundry coke for export is at 
32s. 6d. to 35s. f.o.b, The Northumberland miners are dissatisfied 
with the 5 per cent. advance awarded to them by their Conciliation 
Board ; they consider that the high prices entitle them to con- 
siderably more, and they have therefore commenced to agitate for 
20 per cent. more advance. Mr. Joseph Fairley, junior, son of 
Mr. James Fairley, Craghead, has been appointed underground 
manager at the South Moor Colliery, near Durham, 


NOTES FROM SCOTLAND. | 


(From our own Correspondent.) 

THERE has been a moderate business doing in the Glasgow pig 
iron market. The report of the check to our arms in Natal had a 
depressing effect early in the week, but there has since beena 
rather better tendency in the market. Scotch pig iron has been 
done from 67s. 3d. to 68s, 64d. cash, and 67s. 7d. to 68s. 104d. 
one month. Cleveland iron has sold from 66s. 104d. to 67s. 8d. 
cash, and 66s. 9d. fourteen days. The transactions in Cumberland 
hematite have varied from 74s. 9d. to 76s. cash, and 75s. 10d. to 
76s. 44d. one month, business being also done in this class of iron 
- 76s. fourteen days and 75s, 13d, for delivery in twenty-eight 

ays. 


There has been a moderate demand for ordinary pig iron on the 
part of consumers, so far as the open market is concerned, but the 
actual consumption shows little or no abatement. The require- 
ments of the manufactured iron and steel works are on an exten- 
sive scale, and in addition to the supplies of pig iron obtained direct 
from the works, there is a continuous drain upon the stores. The 
stock in Connal and Co.’s Glasgow stores shows a reduction for the 
past week of 3660 tons, and the total decrease since the beginning 
of the year of 15,711 tons. 

Since last report one furnace has been put out of blast, and there 
are now eighty-three in operation in Scotland, compared with 
eighty-four last week, and eighty-three in the corresponding week 
of last year. Of the total, forty furnaces are producing hematite, 
thirty-eight ordinary, and five basic iron. 

There is every prospect of a continuance in the brisk demand for 
hematite pig iron. The requirements of the steel worksare heavy, 
and in some cases not very easily met. Considerable drawbacks 
have to be faced in the shape of dear ore and increasing wages and 
cost of fuel. 

The prices of makers’ iron are as follows:—Govan, f.o.b. at 
Glasgow, No. 1, 70s. 6d.; No. 3, 69s. 6d.; Wishaw and Carnbroe, 
Nos. 1, 79s.; Nos. 3, 75s.; Clyde, No. 1, 83s.; No. 3, 78s. 6d.; 
Gartsherrie and Calder, Nos. 1, 83s. 6d.; Nos. 3, 78s.; Summerlee, 
No. 1, 85s.; No. 3, 79s. 6d.; Coltness, No. 1, 88s.; No. 3, 79s. 6d.; 
Glengarnock at Ardrossan, No. 1, 82s.; No. 3, 77s.; Eglinton at 
Ardrossan or Troon and Dalmellington at Ayr, Nos. 1, 77s.; 
Nos. 3, 75s.; Shotts at Leith, No. 1, 85s.; No. 3, 79s.; Carron at 
Grangemouth, No. 1, 85s. 6d.; No. 3, 79s. per ton. 

Scotch-made hematite pig iron is higher in price, being now 
quoted by merchants 85s. per ton for delivery in railway trucks at 
the steelworks. 

The finished iron and steel trades are. busy/in all departments. 
Most of the makers have order books well filled. At the same 
time there are not wanting evidences here and there of a tendency 
towards a slackening of new orders. The impression is deepening 
and widening that the great increase in the cost of production, 
caused by the heavy advances in raw material and fuel, is bound 
to check the inflow of business. The reports that come from the 
United States are generally read on ‘Change as indicative of a ten- 
dency in a similar direction on the other side of the Atlantic. 
However, there is so far no reason for despondency so far as the 
West of Scotland is concerned. The contracts in connection with 
public works now on hand, or that are foreshadowed, are bound to 
provide good employment for a long time to come. 

The coal trade has now assumed its normal conditions as far as 
supplies are concerned. The coalmasters are able to meet the 
wants of their customers with fair regularity. The settlement of 
the wages question has helped to bring about a better condition 
of things, and to impart confidence not only in the coal trade, but 
among consumers of coal generally. The colliers have started the 
month of February on an advance of 9d. per day, the stipulation 
being that they are guaranteed this wage up to the beginning of 
August, no matter what the condition of trade may be in the 
interval. While business is thus put upon a regular footing there 
is no reduction in prices. On the other hand, the coalmasters have 
been obliged to intimate a further increase in some qualities, 
notably splint coal, which has been raised 1s, per ton, and will now 
be delivered under contract at consumer's works at 13s. during the 
present month. Prices of small coals and dross have also been 
raised 6d. to 9d. per ton according to quality, and householders 
are being charged high rates. The shipments of coal from Scot- 
tish ports in the past week have amounted to 195,921 tons, com- 
pared with 199,853 tons in the preceding week, and 153,909 in the 
corresponding week of last year. 

During the past month thirteen vessels, giving an aggregate of 
31,204 tons, were launched from Clyde shipyards, compared with 
twelve vessels and 31,647 tons in the first month of 1899. The 
new work placed during the past month with Clyde shipbuilders is 
estimated at about 50,000 tons, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

From what, it is believed, are purely elemental causes, tonnage 
has come in so tardily of late that the coal market has been sensibly 
affected, and on ’Change, Cardiff, mid-week, it was stated that 
several marked variations from existing quotations were due to 
this. Coalowners were hampered with a congestion of coal wagons 
at sidings, on docks ; and buyers thus were able to get cargoes at 
figures not justified by the state of trade. As I write the condi- 
tion of the weather is altering, and tidings are to hand of delayed 
vessels coming in, so that prices may be expected to stiffen, if 
not advance. House coal continues very firm. Steady work 
is the feature throughout the coal district, and in business opera- 
tions it is only best steam which is dull. In the anthracite and 
bituminous districts about Swansea, the output last week was 
greater than at any time during the present month. The export 
was also much in excess of former returns, totalling close upon 
55,000 tons. France was a considerable buyer, and took nearly 
27,000 tons, and 6710 tons patent fuel. The semi-bituminous coal 
of Monmouthshire is in strong request at Cardiff, and large ship- 
ments of coals are taking place from Newport (Mon.) direct. Last 
week the total to foreign destinations amounted to 56,583 tons, 
and 20,704 tons coastwise. In the early part of this week coal 
shipping from Cardiff was indifferent, but accumulations of ship- 
ping are now reported. Coal prices Cardiff this week showed 
from Monday to mid-week a fall in some classes of coal of from 6d. 
to 9d. per ton. This must be regarded as temporary. 

Closing prices, Cardiff, are as follows :—Best steam, 25s. to 26s. ; 
seconds, 22s. 6d. to 23s. 6d.; drys, 22s. to 22s. 6d.; best smalls, 
15s. 9d. to 16s.; seconds, 14s. to 14s. 6d.; inferior sorts, including 
dry, 13s. 6d. to 14s.; best Monmouthshire semi-bituminous, 22s. 6d. 
to 23s.; seconds, 19s. 6d. to 20s. 6d., all Cardiff shipment ; best 
households, 24s. to 26s.; No. 3 Rhondda, 23s, to 23s. 6d.; brush, 
18s. 6d. to 19s.; smalls, 16s. to 16s, 3d.; No. 2 Rhondda, 19s. to 
19s. 6d.; small, 13s. 6d. to 14s. 6d. 

The boom in coal is giving a spurt to kindred industries. Pit- 
wood, for example, is coming in freely from various quarters, with 
the inevitable result of keeping prices down. This week large 
cargoes have come into Cardiff and Newport from Youghal, 
Bordeaux, Brest, Hennebont, and other quarters. Latest Cardiff 
quotations are 16s. 3d. to 16s. 6d., ex ship. 

On Tuesday the Sliding Scale Committee held their meeting in 
Cardiff, Mr. A. Hood presiding. The most important business 
was the audit, which was announced to warrant an advance of 5 
per cent. to colliers on and from February Ist. This is 35 per 
cent. above the standard of 1879, and is the highest recorded, the 
highest in 1894 being only 30 per cent. above the standard, The 
lowest in 1896 was 10 per cent. above the standard, Some minor 
disputes at collieries were discussed, 

This week the annual conference of the South Wales Miners’ 
Federation was held in Cardiff, when nearly 97,000 members 
were represented. It was stated that in the Midlands a minimum 
wage of 30 per cent., and a maximum of 60 per cent., had been 
agreed upon, and if possible there it should be in South Wales, 
but the preparations would have to be made in times of peace. 
The chief business of the day included proposals to increase the 
contributions of members to 2s. a month, and provide for aged 
miners. The funds now exceed £50,000. 

Last week I stated that the Admiralty had placed contracts for 
bunker coal in South Wales. A wish has been expressed that coal- 
owners should experiment in bunkering transports at the Welsh 
ports, and this week the Powell Duffryn Company will take the 
initiative at the Roath Dock, Cardiff. 

Swansea coal prices this week are largely subject to arrangement. 
I give all posted. Anthracite, best, for making, 15s. 6d. to 16s.; 


seconds, 14s, 6d. to 15s. 6d.; ordinary large, according to quality 


and selection, 11s. 6d. to 12s. 6d.; small rubbly culm, 8s. 64, to 
9s. 6d. Steam coals: Best not quoted ; seconds, 21s. 6d.; bunkers 
17s. to 18s, 6d.; small, 13s, to 14s. 6d., delivered f.o.b. Swansea’ 
cash 30 days, less 25. Bituminous coals: No quotation, al] subject 
to arrangement. Coke: Furnace, 29s.; best foundry, 30s. to 35. 

I note, in traversing the district, that large as the consumption 
is of coke at the iron and steel works, most of the chief makers 
are also sellers. The coke trucks of Blaenavon, Ebbw Vale 
Rhymney, Tredegar, and of Briton Ferry are to be met with over 
a wide radius. The higher prices of coal are tending to give q 
spurt to domestic consumption of coke, and not only are prices 
advancing, but there is quite a rush upon Welsh gasworks fop 
supplies. Cardiff prices for coke are now extraordinarily high :— 
Best furnace is at 28s. to 30s.; good foundry, 31s. 6d. to 32s. 64, 
and special foundry, as high as 35s. 6d. to 36s. Patent fuel is jn 
strong demand at all ports, and a good foreign business is being 
done. Cardiff prices are 22s, 6d. to 25s, Swansea, 18s, to 20s, 

Unabated activity characterises all the iron and steel works, 
Exports of the week include a consignment of rails to Highbridge 
another 270 tons to Teignmouth, and a fine shipment of 4300 ton; 
sleepers, 68 tons spikes, and 127 tons switches, &c., for Caleutta, 
all shipped from Newport, Mon. 

Imports have been very heavy during the week of Spanish ore 
to the chief works—Dowlais and Cyfarthfa, Blaenavon and Ebbw 
Vale. Ebbw Vale was 3500 tons; another to Blaenavon, 2310 tons: 
one to Briton Ferry, 1740 tons. ‘Tin bars have been coming into 
Newport freely from Barrow and Workington, and pig iron from 
Whitehaven, Admiralty and other needs at Milford have also 
necessitated a number of shipments of steel from the Upper 
Forest Works and other quarters, Swansea. 

Mid-week on 'Change, Swansea, it was the subject of comment 
that the pig iron market had again been subject to fluctuations, 
leaving off on Tuesday with a fall of 1s. 10d. in Scotch, 2s, in 
Middlesbrough, and 1s. 6d. per ton in hematite. This was 
regarded as simply in sympathy with other markets, which are 
affected by the war news, and not to be taken as influencing 
makers’ prices, which are upheld. Stocks showed another 
great decrease of 10,762 tons, a strong sign that prices will not 
decline. Finished iron and steel reported in full demand, 
deliveries short, and orders much in arrears, Latest quota- 
tions :—Glasgow pig iron warrants, 68s. 1jd. to 68s. 2d. cash ; 
Middlesbrough No, 3, 67s. 8d., 67s. 7d., 67s. 8d., other numbers in 
proportion ; hematite warrants, 75s. 8d, for mixed numbers, 
Cumberland, according to brand. Welsh bars, £9 5s. to £9 10s,; 
angles at usual extras; sheet iron and steel, £11 5s. to £11 10s, 
Steel rails: heavy, £7 10s. to £7 15s.; light, £7 15s. to £8 15s, 
Sleepers, according to specification. Bessemer steel: tin-plate, 
from £7 5s.; Siemens best, £7 7s. 6d. to £7 10s. 

Tin-plates: Bessemer steel cokes, 16s, to 16s. 3d.; Siemens, 
16s. 3d. to 16s. 6d.; ternes, 28 by 20, 30s., 31s., to 34s.; best char- 
coal, 16s, 6d. to 17s.; big sheets for galvanising, 6ft. by 3ft. by 
30 g., per ton f.o,t., £16 to £16 17s. 6d.; finished block plate, £13 
to £13 15s.; Canadas, £11 5s, to £11 15s.; galvanised sheet, 24 g., 
£15 to £15 10s. 

Copper: Chili bars, £71 to £70; block tin, £129 10s.;  spelter, 
£16 12s, 6d.; lead, £16 10s. 

Iron ores: Tafna, 20s.; Rubio, 21s. 

Tonnage was delayed last week, and tin-plates suffered in con- 
sequence, shipments only amounting to 30,722 boxes, while receipts 
from works totalled 64,209 boxes. Present stocks, 223,187 boxes. 

Some minor labour struggles are occurring. Moulders at Llanelly 
have had concessions. ‘Tin-plate make is very large and good, 
The demand for roofing sheets for the Continent has fallen off, 
otherwise the general outlook is good. The tin houses are doing 
better, and behinders in the sheet mills have had an advance of 
15 per cent. Ternes are in strong demand, and generally all 
branches thriving. 

The dispute at the Mannesmann Works has been settled. Some 
features must be recorded. The demand of the men in the cold- 
drawing department for an advance of 20 per cent. was met by 
the offer of 15 per cent. as from February 1st, and the 5 per cent. 
additional from July Ist. 

The Steel Smelters’ Union, which has its headquarters in Man- 
chester, decided lately upon having a paid agent in Wales, who 
would devote special attention to the i works, Candidates for 
the appointment, which was stated to be worth £150 per annum, 
were many, and this week the selection was made of Mr. T. 
Griffiths, Melin Mills. 

Some interesting anticipations were indulged in at the annual 
banquet of the Swansea Chamber of Commerce last week. A good 
deal of satisfaction was felt at the improved condition of the tin- 
plate trade, which one speaker said was largely due to new busi- 
ness in new fields. It was regarded as desirable that pressure 
should be brought to bear on the Great Western Railway to place 
Swansea on the main line. The coal trade of the future would be 
in anthracite, and Swansea then would be the natural centre. 
Reference was made to the great water scheme in hand, to the 
electric lighting and power which would be obtained before the 
year was out; and the chairman of the Harbour Trust fore- 
shadows a movement which would provide not only for the largest 
trading ships, but enable the largest ships of the Navy to bunker 
in the Channel. 

Two compensation cases were decided last week at the Bridgend 
County-court. Both were in connection with the Llest explosion 
case. Mrs. Thomas, the mother of one of the sufferers, obtained 
£150, and Mrs, Lewis, mother of another, £150, each, by arrange- 
ment, to pay her own costs. 

A compensation case at the Plymouth Collieries, Merthyr, was 
amicably arranged this week. This was the claim of Mrs, Herbert, 
widow of Ernest Herbert, collier, who met with a fatal accident 
in the Plymouth Collieries in December. The sum of £250 was 
granted to her as the result of negotiations between the company 
and the Federation officials. 

The dispute at the Gwalia, Briton Ferry, has been settled. 

Neath Harbour Bill will figure this session. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal for prompt shipments is easier, there still being « 
scarcity of tonnage. House coal in good demand, and prices firm. 
Copper remains about the same, but there is a considerable 
advance in the price of block tin. Exports for week ending 
January 27th were :—Coal, foreign, 56,583 tons ; coastwise, 20,704 
tons. Imports for week ending 30th were:—Iron ore, 11,960 tons; 

ig iron, 1420 tons ; tin bars, 660 tons ; cement, 200 tons; slates, 
60 tons ; and pitwood, 3045 loads, 

Coal: Best steam, 21s. to 22s.; seconds, 20c.; house coal, best, 
20s.; deck screenings, 16s.; colliery, small, 14s, 6d. to 15s. 6d.; 
smiths’ coal, 16s. Pig iron: Scotch warrants, 68s, 4d.; hematite 
warrants, 75s, 9d. f.o.b. Cumberland ; Middlesbrough No, 3, 65s. 
prompt. Iron ore: Rubio, 20s. to 20s. 6d.; Tafna, 19s. 6d, to 20s. 
Steel: Rails, heavy sections, £7 10s. to £7 15s.; light do., £8 10s. 
to £8 15s. f.o.b.; Bessemer steel tin-plate bars, £7 5s.; Siemens 
steel tin-plate bars, £7 7s. 6d. to £7 10s., all delivered in the 
district, cash, Tin-plate: Bessemer steel, coke, 16s. to 16s. 3d.; 
Siemens, coke finish, 16s, 3d. to 16s, 6d. Pitwood: 17s, London 
Exchange Telegram: Copper, £71 2s, 6d.; Straits tin, £130 9s. 
Freights: firm, 


Tue new tunnel for the water supply system of Chicago 
has been completed, work on the land tunnel having been finished 
on January 8th. The tunnel includes one length under the lake 
and two lengths—in the form of a Y—under the city. The whole 
system includes about 12°3 miles of tunnel, a new intake shaft and 
two new pumping stations. It has been under construction for 


five years, and has cost about £800,000, 


\\ 


' 
‘ 


| 
| 
jron 
Buy 
—~ | ord 
| beit 
ing! 
aga 
| tio! 
| 
| Dec 
} we 
| me 
| Ou 
| whi 
pre 
| 18! 
| 7,4 
1 
| q ful 
age 
| pn 
are 
| res 
Sh 
| fo 
| na 
| 
po 
| | I 
| | 8 
fi 
| 4 ti 
| 
| 
| 
. | 
| 
| | 
| | 
| 
| 
| | 


Fes. 3. 1900 


THE ENGINEER 


131 


NOTES FROM GERMANY. 
(From our own Correspondent.) 
iskness has characterised the general 
during this week and the last. 
forward very freely with large 
ye and in all trades increasing activity is 
am ° ted, while quotations remain exceed- 
r. if there is a change here and there, 
; eks, it is in an up yard direc- 


Great br 
market 


ingly 0 
agall 
tion. |. of pig iron in Germany, including 
es officially stated to have been, for 
_— rlast year, 645,074 t., of which 130,392 t. 
pig and spiegeleisen, 41,115 t. Besse- 
Lact 963.096 t. basic, and 110,471 t. foundry pig. 
ak it November, 1899, was 664,383 t., 
in December, 1898, 662,388 were 
ise ed, From January Ist to December 31st, 
ooag 029,305 t. pig iron were produced, against 
by! 717 t. for the same period the year before. 
‘the manufactured iron department is in very 
full employment. _ For heavy plates demand has 
ain been exceedingly brisk, and this has induced 
age es to move slightly upwards, Plates in basic 
Pre quoted M. 195 to 200 p.t. Siemens-Martin, 
‘200 to 205; heavy boiler plates frequently 
M. 230, all per ton free at works. 
Sheets are in strong request for home and also 
for foreign consumption, and the wire and wire- 
nail business has been, and is still, in such a lively 
condition that an improvement seems hardly 
ossible, Wire rods in basic stand on M. 185 to 
190 : drawn wire, M. 210; wire nails, M. 270 to 
980 p.te 
ag sro and coke there is rather an increase in 
demand reported, both for industrial and house- 
fire purposes. It is needless to say that quota- 
tions remain very stiff. 

The requirements of the Prussian State Railways 
in pit coal, for 1900, are estimated on 2,626,730 t., 
worth M. 25,000,000, or M. 9°52 p.t., from the 
Westphalian district ; 1,874,890 t., worth 
M, 16,162,000, or M. 8°62p.t., from Upper 
Silesia ; 308,770 t., worth M. 3,087,000, or 
M, 10p.t., from Lower Silesia ; 200,000t., worth 
M, 2,284,000, or M. 11°42p.t., from the Saar 
district ; 156,000 t., worth M. 1,524,100, or 
M.9°77 p.t., from the Wurm and Inde district, 
and about 11,020 t., worth M. 100,000, from other 
all districts. Total requirements thus amount 
to 5,177,410 t. pit coal, worth M. 48,164,500, or, 
onan average, M. 9°30 p.t. In the year before 
the average price per ton was about M, 9°16 p.t. 
or 0°14 Pfennig less than for the present year. 


M. 
realise up to 


,600, or, on an average, M. 8°30 p.t.; 
Lower-Silesia, 295,760 t., worth M. 2,933,400, or 
M, 9°92 p.t.; Saar district, 216,360 t., worth 
M. 2,351,800 t., or M. 10°87 p.t.; from the Wurm 
and Inde district, 135,180 t., worth M. 1,320,000, | 
or, on an average, M. 9°77 p.t.; from other dis- | 
tricts, 6380 t., worth M. 64,800, or about M, 10°16 | 

: Requirements in briquettes for 1900 are esti- 
mated at 462,950 t., worth M. 4,937,000, or, on 
an average, M. 10°66 p.t. Last year 528,760 t. 

were consumed, but the average price per ton | 
was only M. 10°06. Last year’s supplies in coke | 
for the Prussian State Railways were 62,890 t., | 
worth M. 909,700, from Westphalia; Lower 
Silesia, 28,850 t., worth M. 434,500; and from 

other districts, 5370 t., worth M. 90,800; total 
requirements thus amounting to 97,110 t. Con- 
sumption in brown coal and brown-coal briquettes 
on the Prussian State Railways last year was 
36,730 t., worth M. 212,400; for this year con- 
sumption is estimated at 38,970 t., worth 
M. 224,000. 

The tone of the iron business in Austria-Hun- 
gary is a little more cheerful this week than last. 
The number of home orders has been increasing ; 
foreign demand, too, shows an improvement here 
and there. Dutch wire-nail manufacturers, for 
instance, have bought fairly large lots of wire and 
wire nails from the Austrian Wire Nail Conven- 
tion. Formerly they gave their orders toGerman 
firms, as a rule. 

The strike among the colliers in the Bohemian 
and Moravian districts is causing a good deal of 
inconvenience, In Vienna the daily consumption 
in coal is estimated on 6000 t., but for some 
weeks, from October to the middle of December, 
only about 3000 t. have been supplied. Fortu- 
nately, the latest news received states the posi- 
tion in the districts of the strike to be decidedly 
quiet and rather more favourable than last week. 
In the Upper Silesian district the strike may be 
considered as having nearly come to an end, 
wages having been partially raised, and in the 
Ostrau district the position is likewise reported 
to have improved, 

In France stiffness prevails in quotations, mer- 
chant iron, girders, new steel rails, old iron rails, 
and all sorts of plates being freely ordered, and, 
consequently, very firm in price. A contract for 
30 t. cast iron tubes has lately been effected at 
150 f. p-t., while another order for 600 water 
conduit pipes was not granted, as the prices 
asked were too high; they were 160f. to 
170f. p.t., while a short time ago only 138f. p.t. 
was asked for orders from 500 to 1000 tons. In 
the finished iron and engineering trades activity 
universally prevails, 

The searcity of coal in Upper Italy is so great, 
owing to an insufficient number of wagons on 
Italian railways, that some establishments in 
Milan are reported to have stopped working. 
The Minister of Public Labour is now stated to 
have ordered that, of the 1000 load wagons 
coming to Genoa daily, 500 are to be used exclu- 
sively for carrying coal. 


| 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 24th, 
THE commercial situation throughout the 
United States is as satisfactory as could be 
expected. Quiet preparations are being made 
by the leading industries to meet possible 
emergencies, ‘The railroad companies have all 
vanced freight rates, and a good deal 


of commotion has already arisen against the 
Continuance of these rates, owing to their 


alleged unfairness and injustice. The rail- 
way managers, on the contrary, say that 
they will advance prices still further, rather than 
make any concessions. A great deal of additional 
mileage will be constructed in the early spring. 
Steel rails are being inquired for, and quotations 
range 35 dols. to 36 dols. at mill, although a con- 
cession was allowed to certain large buyers at 
34 dols. It is intimated in some quarters that 
there will be a still further recession of steel rail 
quotations, but it is impossible to ascertain any- 
thing definite concerning it. 

The demand for finished iron is very dull at 
this time, and no improvement is probable for a 
month to come. A great deal of shipbuilding 
and bridge-building material will be wanted 
within the next thirty days for delivery during 
the summer. There is akind of contest between 
manufacturers and prospective buyers over quo- 
tations. The buyers are arguing for concessions, 
and the manufacturers are showing that the 
tendency in the course of raw materials is 
upward rather than downward. The argument 
seems to be in favour of the manufacturer. 
There is a strong upward tendency in prices in 
general, but the advances will be of a fractional 
nature. Agents representing American manu- 
facturing interests abroad report a good deal of 
inquiry for material, machinery, and supplies of 
various kinds. The financial situation is quite 
satisfactory, and Congressional legislation seems 
to be pointing in the right direction. There is 
no material opposition to the plans and purposes 
of the administration, both parties agreeing 
upon the fundamentals as to what should be the 
financial policy of the Government. 

Advices from various interior points show a 
very strong industrial condition. Factories, 
mills, foundries, industrial works of all kinds, 
appear to be crowded to their fullest extent, 
and there are no signs of a falling off in demand. 
Confidence was never stronger, and all indica- 
tions of weakness have entirely disappeared from 
the situation. Mining developments are of a 
surprising nature. Large investments are being 
made in new mines throughout the West, and as 
far as British America and Alaska. Some very 
remarkable developments are being made, and 
something like a fever of enterprise is apparent. 
A great deal of trolley-line construction has been 
arranged for during the coming year, and the 
manufacturers of electrical equipments are excep- 
tionally busy. Active preparations are being 
made by Lake ore manufacturers to secure 
vessels for the coming season. There is great 
scarcity. 


ENGINEERING NOTES FROM 
SOUTH AFRICA. 
(From our own Correspondent.) 

MILITARY engineering is very much to the 
front on both sides in the struggle now proceed- 
ing between Briton and Boer. The defending 
force is very much indebted to the German engi- 
neers, under whose instructions it has built its en- 
trenchments. Laid out on scientific principles 
and excavated with the aid of mechanical 
appliances, these have enabled the Boers to almost 
defy the British artillery attack. At Modder 
River there was hardly a leaf, a stick, or a stone 
that did not show traces of the British shells ; 
yet the Boers were able to continue their rifle fire 
amid this deadly discharge. At Colenso, too, they 
were able to lie perfectly quiet in their trenches 
during two whole days’ bombardment, and thus 
to create the belief that they had evacuated their 
position. These trenches are built in zig-zags, 
and run along the sides of the hills for miles. 

The first of the traction engines sent out from 
England has arrived at the front, and has been 
very successfully tested in the hauling of wagons 
across heavy pieces of roadway. Transport is so 
huge a problem for a British army in South 
Africa, that the provision of any new means of 
solving it is a most important achievement. The 
cycle has been widely used on both sides during 
the war, and has proved itself unexpectedly 
valuable for scouting and despatch riding. So 
open to attack and danger have armoured trains 
proved to be, that railway cycles to carry about 
eight persons are now being used in lieu of them 
for reconnoitering purposes, 

It is rather interesting to note how the identi- 
cal complaints which are brought against the 
college-trained engineer are being raised against 
the modern British military officers, the product 
of a strictly academic training. He is being sub- 
jected to very severe criticism by the leaders of 
the colonial volunteers, some of whom have had 
twenty or thirty years’ experience in South 
African warfare. Some of them go as far as to 
declare that the British officer straight out from 
home is utterly helpless in the field, and has no 
soldier-like quality except pluck. He is desti- 
tute of initiative, unreceptive of new ideas, and 
absolutely dominated by the formulas of the 
text-books. Without saying that these strictures 
are just, I mention them as an interesting 
commentary upon our system of selection by 
competitive examination. 

The English illustrated weeklies in their anxiety 
to pictorially represent every phase of the war, 
have fallen into one or two errors. One paper 
misled, by the duplication of the name, gives a 
picture of a gold mining property in the Trans- 
vaal as a representation of the stony kopje in 
Natal upon which the battle of Elandslaagte was 
fought. Another paper shows an armoured train 
which is a libel even upon the somewhat rough- 
and-ready production of the Natal Government 
workshops. The locomotive in particular is more 
like a toy engine than the powerful six-wheel 
coupled tank engines of the Natal Government 
Railway. 


ALMANACS, CALENDARS, &c. 


WE have been favoured by Mr. B. Richard 
Isaac, of South John-street, Liverpool, with a 
calendar for the present year, which is interesting. 
It contains twelve photographs of ships of the 
Navy, including the Victory, several of the latest 
battleships, and the Turbinia torpedo catcher 
steaming 344 knots. In the centre is an 
admirable photograph of the new central fire 
station, Liverpool, with the brigade turning out. 

John Smith and Co., of Grove Ironworks, 
Carshalton, Surrey, has issued a serviceable wall 
almanac, 


THE PATENT JOURNAL. 
Condensed from ‘The Illustrated Oficial Journal of 
Patents.” 

Application for Letters Patent. 

*.* When inventions have been “‘ communicated ” the 


name and address of the communicating party are 
printed in italics. 


19th January, 1900. 


1170. Avuromatic ELectric ALARM, E. W. Moore, 

radford. 

1171. Wrre-cuttine Toor, A. Hogg, Elgin. 

1172. ‘‘Caprive” Bas, J. 38. Crowley, Reading. 

1173. CiGAR Hoipgx ConTalninc CHALK for BILLIARD 
Cues, A. E. Smith, Southampton. 

1174. Execrric Nicut Lieut, A. R. Taylor, Bakewell, 
Derbyshire. 

1175. Device for HoLtpinc Neck-tTizs in Piace, W. R. 
Ackland, Bristol. 

1176. LABELLING TUMBLERS, W. R. Ackland, Bristol. 

1177. Fenpers, W. Lycett, Birmingham. 

1178. Reevinc Macuines for Linen, H. M. Girdwood, 
Manchester. 

1179. of Cigars, G. H. Hosie, Glasgow. 

1180, Boots, F. Wardle, Leeds. 

1181. and HEE s of Boots, F. Wardle, Leeds. 

1182. Fo_pinG Seats, J. Robertson, Glasgow. 

1183. HospiTaL Bepstgaps, E. Davies, Newport, Mon. 

1184. Tea-pors, H. Watson, Keighley. 

1185. Pumex for ATTACHING CABINET HANDLES, 
W. H., A., and F. Gay, Birmingham. 

1186. Matcn Boxes, T. W. and W. E. Turner, Bir- 
mingham. 

PuorocRAPHIc Suutter, A. J. E, Hill, Twicken- 

nam. 

1188. Brakes for Steam Trawi WincuEs, R. Roger, 
Stockton-on-Tees. 

1189. Imrration Hemstitcn, W. Bowden, Manchester. 

1190. ManuracrurEe of Boots, J. Coles and E. H. 
Greenslade, Bristol. 

Drivinc Porrers’ Jiccers, J. Teggin, Stoke-on- 

Trent. 

1192. Securinc Matrress Surraces to MatTrREss 
Frames, I. Chorlton, Manchester. 

1193. SECURING Stove Pires in C. J. Salter, 
Kingston-on-Thames. 

1194. Tires, De W. H. Bothwell, Kingston-on-Thames. 

1195. TicHTENING Tires, C. L. Ferriot, Kingston-on- 
Thames. 

119%. FeEpING DirrERENT CoLours of Wert to the 
Loom, D. M. Seaton, Bradford. 

1197. Frame and Firrines for Fire-arms, H. Kitcher, 
Southampton. 

1198. CycLE HanpLEs, W. Wade, Manchester. 

1199. Brackets for Wixpow Buinps, F. Cannon, 
Edgware, Middlesex. 

Device for Book Suetves, B, Smith, 

Bath. 

= Brusu G. Edlington, Rut- 

and. 

1202. REapy Fittep Sewinc Macuine Bossty, F. G. 
Carter, Brighton. 

1203. Toy, J. Shipway, Keighley. 

1204. Weavers’ Suutties, R. T. Gillibrand, Man- 
chester. 

1205. MANUFACTURE of HoLLow GLass ARTICLES, H. 
Severin, London. 

1206. SUPERHEATING Stzam, M. de Pokrzywnicki, 
London. 

1207. Knrre Hoipers, F. Nicholson, London. 

1208. ADVERTISING Devices, J. F. Marshall, London. 

1209. Sarety Va.ves, R. H. Taylor, London. 

1210. Toys, T. W. H. Biddle, London. 

1211. Lypp1TE SHELLs, C. E. Smith, London. 

1212. Automatic Fire-escape, H. J. Hildyard, 
London. 

1213. Drivinc Gear for Cycxes, J. Diirk and C. Tomiak, 
London. 

1214. Stroprperinc of Borries, T. F. A. Leclerc, 
London. 

— Morors, F. Wohlgrath, E. Excoffier, E. Boraley, 

London. 

1216. Propuction of CoNCENTRATED SULPHURIC ACID, 
P. Babatz, London. 

1217. Motor TricycLEs, P. Malicet and E. Blin, 
London. 

1218. Fire-cLay Sryxs, W. C. Gibson and Co., Limited, 
and E. Greene, London. 

1219. Dyes for Puncnine SHeer Merat, O. Imray.— 
(J. G. MeDorell, United States.) 

1220. Tigs, O. Imray.—(/. @. McDowell, United 
States.) 

1221. MANUFACTURE of TIN-PLATE, O. Imray.—(W. H. 
Rogers and J, A. Beaver, United States.) 

1222. PickER MgcuaNIsmM for Looms, E. M. Keffer, 
London. 

1223. TRAVELLING ScAFFOLD, E. J. and E. T. Palmer, 
London. 

1224. Time Stamps, The Empire Cash Register, 
Limited, and N. Collins, London. 

1225. Tray for CHILDREN, C. 8. Moore, London. 

226. AppaRaTus for TREATING ORE, The General 
Gold Extracting Company, Limited.—(Z. Pelatan, 

France.) 

1227. Propuctnc New Azo CoLourinc Martrers, J. Y. 
Johnson.—(The Badische Anilin and Soda Fabrik, Ger- 
many.) 

1228. Propupinc Pressep Yeast, E. A. Barbet, 
London. 

1229. Gravity Dror ANnnunciaTor, B. J. Brander, 
London. 

1230. PREPARATION for Erasinc Ink, J. 8. Olsen, 
Liverpool. 

1231. HoLpEers for Twine, E. Evans and J. Davies, 
Liverpool. 

1232. ReGULATING AIR SuppLy, UO. Horenz, Liver- 


pool. 

1233. Tires for of Bicycies, A. H. Bogle, 
London. 

1234. Game for ADVERTISING PuRPosEs, B. W. Hird, 
London. 

1235. Gas Encinss, C. Hautier, London. 

1236. Puncnes for Stenci. Currinc, H. A. Buck, 
London. 

1237. PorRTABLE MILITARY SHIELD, R. P. Williams, 
London. 

1238. SHarpenine the of Saws, J. Bosch, 
London. 

1239. StRinceD Musica InstrRuMENTs, G. Contal, 
London. 

1240. Carpet Sweepers, A. J. Boult.—(VJ. F. Hardy, 
United States.) 

1241. Conveyors, C. Clay, London. 

1242. Iycupatinc Apparatus, R. Applegarth, 
London. 

1243. FREE-WHEEL CLUTCH MEcHANisM, N. Collins, 
London. 
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1244. Wove Wirk Tire for Bicycues, J. W. Anderton, 
Redcar, Yorks. 

1245, Arc Lamps, J. D, F. Andrews, London. 

1246. Biocks for Work1NG Suips’ Boats, W. Campbell, 
Jarrow-on-Tyne. 

1247. AppLIANcK for CuTTinG WIRE FENCING, J. Gilling- 
ham, Chard, Somerset. 

1248. Sewinc Macuines, M. H. Pearson and The 
British United Shoe Machinery Company, Limited, 
Leicester. 

1249. Steam G. West, Glasgow. 

1250. Cutting HoLttow E. W. Eagle, 
London. 

1251. Groovinc LEatuER Betts, M. H. Pearson and 
The British United Shoe Machinery Company, 
Limited, Leicester. 

1252. WasHING CLotuEs, G. Townsend, Birmingham. 

1253. Bepsteaps for Hospitats, J. E. Hoskins, Bir- 


ming! 
1254. FLusHiNG CisTerns, J, Brown, Glasgow. 


1255. Reversiste Curr, H. E. Postlethwaite, Man- 
chester. 

1256. FLANGcEs for Weavers’ Beams, F. A. Holt, Man- 
chester. 

1257. Stipe Vatves, A. N. Wilson, Southampton. 

1258. Locks, J. Lester, Stockton-on-Tees. 

1259. PNrgumatic Coup.ine, G. H. Williams and H. C. 
Hamilton, Glasgow. 

1260. Pyeumatic Toot, G. H. Williams and H. C. 
Hamilton, Glasgow. 

1261. Spoons for Sirrinc Sucar, P. H. Levi, Birming- 
ham. 

1262. Gas and Air Burner, A. Crowther, Bradford. 

1263. BicycLe Stanp, 8. Taylor, Manchester. 

1264. Saucer and Drinkinc VESSEL ADVERTISER, H. 
Lees, Manchester. 

1265. TempLes for Usk in Looms, J. H. Cunliffe, J. 
Law, J. Hanson, J. and S. Butterworth, J. Makin, 
and J. H. Pilling, Rochdale. 

1266. Borries, W. B. Sanderson, Newport, Mon. 

1267. Permanent Way for Tramways, J. A. Brodie, 
Liverpool. 

1268. MoToR-PROPELLED Roap Venicies, H. 8. H. 
Shaw, Liverpool. 

1269. Wixpasses, A. Kelly, and C. D. B. Hansen, 
Glasgow. 

1270. Cicar Boxes, 8. Ehrmann, Glasgow. 

1271. CicaRretTrEs and Cicars, A Trotsky, Glasgow. 

1272. HoLpine Cops of Spun Yarn during Dyin, J. 
Major and T. J. Wood, Manchester. 

1273. DecoraTING EARTHENWARE, L. L. Grimwade, 
Manchester. 

1274. Toys, W. Jones, London. 

1275. GrinpinG Mitts, J. H. Sayer, London. 

1276. ELecTRIc CHAIN-WELDING A. J. Boult. 
—(La Société B. Giraud et Cie., France.) 

1277. Sueves, T. W. H. Biddle, London. 

1278. Ruer, W. P. Phillips, London. 

] Brake for Cycigs, F. B. Hall, Surbiton, Surrey. 

1280. INDEXING FiLes, R. W. Doyne, London. 

1281. Tents for Transport, W. C. Sargent, London. 

1282. Meruop of CurING Stinkinc Casks, J. H. West, 
London. 

1283. Emproiwery for CLotuinc, G. Richter, London. 

1284. ELectric Switcues, W. F. Jones, Hammersmith. 

1285. RecuLatinc Steam Heatinc Piants, O. Eggert, 
Berlin. 

1286. SuppoRTING TuBEs when Benpinc, H. Brocker, 
Berlin. 

1287. Couptinas, E. J. Hill, London. 

1288. MANIPULATING METAL INcots, Davy Brothers, 
Limited, and E. Crow, London. 

1289. CELLULOID Drums for PHonocraApus, K. Loschner, 
Wilhartitz, London. 

1290. RepropucinG Writinc by RontcEN Rays, G. 
Izambard, Paris, France. 

1291. WARNING SIGNALS on Suips, P. Jensen.—(0. 
Falsen, Noviray.) 

Gas Lamps for Licutinc, P. Jensen.—(V. Mar- 
bonari, Italy.) 


| 1293. TRANSFORMING CRYSTALLINE INDIGO into Paste, 


T. H. Shillito.—(J. Geigy and Co., Switzerland.) 

1204. FIRELIGHTER, J. A. Michel, London. 

1295. Wrencn, W. King, Manchester. 

12%. Hammers for VP1aNorortes, J. M. Hickson, 
London. 

1297. Conpuits for UNDERGROUND Pires, A. Vickery, 
London. 

1298. PorTABLE Tower for SEARCH-LIGHT, W. A. G 
Birkin, London. 

1299, MakinG Ivx, C. Hamlin and C. Pardoe, London. 

1300. Boots and Suors, J. M. Cartier, London. 

1301. CHarGING Liquips with Gasgs, H. V. R. Read, 
London. 

1302. Casincs for SupERHEATING, F, W. Goldby.—(/. 
Meyrucis, F. Mougel, and L. Mathieu.) 

1303. PREVENTING CONDENSATION Losses in ENGINE 
J. Stumpf, London. 

1304. Box-HinciInG Macuines, D. H. Saunders, 
London. 

1305. Pursss, 8. Hagyi-Ristic, London. 

1306. Hoipers, F. Kent, London. 

1307. BLeacninG Liquor, C. Junge, London. 

1308. ConrrRoLLinc WATER FLowinG from Rivers, C. 
E. Livesay, London. 

1309. Compounp Tupss for Gas Conpuctors, J. Earle, 
London. 

1310. ELevators, W. B. Sayers, London. 

1311. MakinG INcanpEsceNtT Mantes, M. Sheftel, 
London. 

1312. Wuerets for VeLocirepes, R. R. Gubbins, 
London. 

1313. Hat Fastener, A. Rosenberg, London. 

1314. PNeumatic Tires, F. Westwood, Yardley, Wor- 
cestershire. 

1315. Lever CarriacGE, G. Parks, Worthing, Sussex. 

1316. Freep Vatve, J. Brown, H. Pennington, and W. 
Schuer, London. 

1317. STENcIL-cUTTING Maciine, H. Alonzo-Buck, 
London. 

1318. Mosite Roap Car, J. E. H. Colclough, London. 
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1319. Consecutive View Apparatus, W. K. Dickson, 
ondon. 
1320. ConsecuTIVE Apparatus, W. K. Dickson, 

London. 

1321. Domestic CINDER Si1rtTer, G. Barthels, London. 

1322. BRacELEtTs, E. Winter, London. 

1323. Propuction of Matcues, F. Bale, Droitwich. 

24. Rim Brakes, G. Townsend, Birmingham. 

325. GaME of SKILL, J. Meek, Glasgow. 

26. SparGcerR, W. H. Warner, Newcastle-on-Tyne. 

327. “‘SteEvE Heap” Wappine for Coats, W. H. 
Sladdin, Halifax. 

1328. Rance BorLer Covers, A. A. Mills and The 
Mills’ Beam Flange and Manhole Cover Company, 
Manchester. 

1329. Cork and Spite Pec Hoxiper, J. N. McAfee, 

Ss. 

1330. Row1nc Apparatus for Boats, W. H. Bradford, 
Great Saughall, near Chester. 

1331. Hanp Braxkgs for Raitway Wacons, J. A. Adey, 
Manchester. 

1332. SEAT-SHIFTING Fitrincs T. W. Gunton, Wisbech, 
Cambs. 

1333. PROTECTION AGAINST RIFLE BuLLETs, T. Hansom, 
Newcastle-on-Tyne. 

1334. INCANDESCENT Gas Buryers, J. Mallol, Bir- 
mingham. 

1335. PREPARATION of WASHING, I. Sandmann, London. 

1336. PURIFYING ACETYLENE Gas, B. R. Chicken, A. 
G. Smith, and The Bon-Accord Acetylene Gas Com- 
pany, Aberdeen. 

1337. Looms, R. T. Lord, Bradford. 

1338. CARTRIDGEs for Rir_es, W. Brand, Glasgow. 

1339. Puzzie, L. G. Bally, London. 

1340. Caps of Watcues, T. and T. E. Turner, Bir- 
mingham. 

1341. MEAsuRING Compassgs, J. F. Janz, Birmingham, 

1342. Rorary Motors, H. A. Kent, London. 

1343. WATER-TIGHT CoMPARTMENTS for VESSELS, E. 
Pullen, London. 

1344. DouBLE-TIER WIRE-DRAWING MacuHine, I. 
Kankin, New York. 

1345. Mepium, J. R. Hatmaker.—(J. 
Just, United States.) 

1346. Saws, H. Baum, London. 

1347. DRAWING INSTRUMENTS, M. Schuster, London. 

1348. Covers, W. Holze, London. 

1349. Biscurr Cutter, C. Wiedemann, London. 

1350. BicycLE BELLs, H. Voigt, London. 

1351. ADJUSTABLE FRAME for DEVELOPING PuHotTce 
GRAPHIC PLaTEs, L. Vanino, London. 

1352. WARDROBE AccEssorigs, W. Knuth, London. 

1353. Locxinc Wepces for Printing Frames, Es 
Kalberer, London. 

1354. GENERATOR of ACETYLENE Gas, J. Stotschek, 
London. 

1355. Lockets, E. Murrle, London. 

1356. Propuction of Ozone, E. Andreoli, London. 

1357. Framinc of Motor Cars, A. G. Melhuish, 
London. 
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1358. Gas or Om Vapour Enoings, A. G. Melhuish, | 
London. 

1359. Moron VEHICLE ENGrNgEs and Grars, A. G. Mel- 
huish, London. j 

1360. FencixG, D. Rowell, London. | 

1361. HARDENING and TEMPERING STEEL, C. V. Burton, 
London. 

1362. NON-REFILLABLE Borries, F. W. 
London. 

1363. Sworp Knots, J. T. Musgrave, London. 

1364. VeNTILaToRs, A. Ross and A. Walker, London. 

1365. LockinG Sticks for PRintinG Prxssks, E. Kal- | 
berer and E. Feuchtwanger, London. 

1366, Enoings, E. A. Stark and T. Winship, London. 

1367. ADJUSTING PRINTER'S GALLEY, A. C. Fowler and 
W. Pye and Son, London. 

1368. Steam Jer TuBE and Five CLEANERS, W. H. 
Ingersoll, London. 

1369. CENTRIFUGAL Fans and Pumps, 8S. C. Davidson, 
London. 

1370. Nutritious Extract, C. Arendt and W. Honicke, 
London. 

1371. Rattway Trks, J. L. Pope, London. 

1372. SuPpPORTING TUBULAR SrructuREs, C. D. Abel.— 
(Geselischart fiir Huber Presseng, C. Huber and Co., 
Germany.) 

1373. TRANSFORMABLE SLEEPING CHairs, E. F. M. 
Avoncourt, London. 

1374. ALARM CLocks, F. Thiry, London. 

1375. Pepats for Cycies, J. P. Bayly.—(C. Margoni 
and J. Jelenko, Austria.) 

1376. System of Lacrinc Suogs, J. 8S. Pole and W. D. T. 
Turnpenny, Leicester. 

1377. SECTIONAL WATERPROOF SHEETs, J. Strange, 
London. 

1378. Turr Cueck Box, J. H. Hodges and F. Burns, 
London. 

1379. CoIN-FREED AppaRatus, G. C. Dymond.—({T. 
Lombardi, Italy.) 

1380. Apparatus for MEASURING R1iNGs, A. Samans, 
London. 

1381. gee for CARRYING PaRcELs, W. McIntosh, 
London. 

1382. Botcer Tupes, R. B. Ransford.—(Lu Société J. 
et A. Niclausse, France.) 

1383. A New Prorector for Trousers, H. Jiiger, 
London. 

1884. Motor Cars, H. Vallée, London. 

1385. SecrionaL Borters for Heatinc Water, H. M. 
Hoffman, London. 

1386. THREAD CONTROLLERS, J. C. Wall and M. E. 
Schedlbauer, jun., London. 

1387. MANUFACTURE of CoLourING Matters, J. Y. 
Johnson.—(The Badische Anilin and Soda Fabrik, 
Germany. 

1388. Topacco Pipes, H. 8. E. Short, London. 

1389. Gas-cHECKS for BREECH-LOADING ORDNANCE, W. 
L. Wise.—( The Skodairerke Aktiengesellschart, Austria- 
Hungary.) 

13%. MecHANISM of BREECH-LOADING GuNs, W. L. 

Wise.—{(The Skodairerke Aktiengesellschayt, Austria- 

Hungary.) 


Hearsey, | 
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1391. Boat-LauNcHING Apparatus, F. W. Zimer, 
London. 

1392. Brakes, J. E. Normand, London. 

1393. Pumps, J. E. Normand, London. 

1394. ENcryeers’ Mecuanism, J. E. Normand, | 
London. 

1395. GENERATING Power, J. W. Ward, R. H. and D. 
Stevens, Ilford, Essex. 

139%. Packine, E., W. E., J. T. and A. G. Catesby, 
London. 

1397. Burxps, W. A. Appleton and W. Stevenson, 
Nottinghain. 

1398. ToweL Warmer, J. D. Prior and C. Chambers, 
Moseley. 

1399. FuRNACE Bars, H. Schofield, Stannington, near 
Sheffield. 

1400. Guns, W. H. Draper, London. 

1401. Steam Generators, J. G. A. Kitchen, Man- 
chester. 

1402. REGULATING ADMISSION of PasTE in MacnINgEs, J. 
8. Smith, Halifax. 

1403. Vatve for VEHICLE TIREs, 
Coventry. 

1404. CoNTROLLING SPEED of Encines, H. Austin, 
Wolverhampton. 

1405. VesseLs for Use in RETAINING STEAM, H. Austin, | 
Wolverhampton. | 

1406. Hanp Brakes for Raitway Trucks, T. Crowther, | 
Bradford. 

1407. Evectric Traction, R. Brown, London. 

140s. VessELs, A. Chandler and A. D. Melson, | 
Birmingham. 

1409. Cirps, G. F. Spittle, Birmingham. 

1410. PorTaBLe Munitary APppLiaANcE, F. Wallis, 
Birmingham. 

1411. Speep and FrReE-wHEEL Gear, H. H. Chilton, 
Wolverhampton. 

1412. Toy, W. M. Eckersley, Manchester. 

1413. Sash Sprinc, J. Smith and T. Birtwisle, 
Liverpool. 

1414. VeLocipEpDEs, B. Sinclair, Liverpool. 

1415. Arr Suips, P. Allinio, Liverpool. 

1416. Recorpinc Time, F. Brook and J. 8. Gaunt, 
Huddersfield. 

= THIGH Banp, W.J. Houlgate, Fleetwood, 
wanes. 

1418. ARTIFICIAL LIGHTING, T. P. R. Bradshaw and J. 
St. C. Legge, Dublin. 

1419. Ketries, T. W. H. Biddle, London. 

1420. BorrLe-FILLING Macuines, E. 8. Chavasse, 


C. Petitjean, 


Birmingham. 

1421. Cycte Vatve Rim Wasuer, C. Wheeler, 
London. 

1422. OBTAINING PowER from AIR CURRENTs, J. Scott, 
Glasgow. 


1423. WaTERPROOF Coats, P. Cruickshank, Glasgow. 
1424. Wire and Fence Remover, W. Law, Bo'ness, 


1425. Gas Enarye, C. Wood, London. 

1426, WEATHERPROOF SLEEPING Baas, A. E. Maudslay, 
Winchester. 

427. CrusHinc Mitts, T. L. and T. J. Sturtevant, 


Glasgow. 

1428. WaTER-CLOSETs, J. Duckett and Son, Limited, 
G. F. Duckett, and J. W. Bullock, Burnley. i 

1429. REvotvinc J. A. Leggatt, A. W. 
Semmens, and J. J. Evel, Ontario, Canada. 

1430. CurTAIN PoLgs, J. Rettie, London. 

1431. PRistinG MACHINEs, J. Michaud, London. 

1432. Stoves, H. Q. Hood, Kingston-on-Thames. 

1433. FELLoEs for WHEEL Rims, C. 8. Smith, Kingston- 
on-Thames. 

1434.. ROLLING ANGLE METAL Bars, J. Guest, Kingston- 
on-Thames. 

1435. Fastener for Bags, R. Bloom and L. Meyer, 
London. 

1436, CONTROLLING VALVE APPARATUS, Davis and Co., 
Limited, and W. R. G. Hay, London. 

1437. MerHop of ADVERTISING, S. Roberts, London. 

1438. WICKET-KEEPING GLOvEs, H. Allanson, London. 

1439. Drum for THICK Supstances, F, Pudney, 
London. 

1440. CirccuLaR METALLIC Rops, T. B. Sharp, Birming- 
ham. 

1441. Fastener for Biinps, 8S. H. Garwood, Southsea, 
Hants. 

1442. Tue Soap-savinG Patt, H. A. Goff, London. 

1443. SpRAYING Liquips, J. B. Adams and C. V. Whit- 


greave, London. 

1444. ArracuMeEnt for BEVELLING Macuings, V. Royle, 
London. | 

1445. ELectric TRANSFoRMERS, A. H. Loring and H. | 

- L. Clark, London. | 

1446. PREVENTING ANIMALS being Run Over, B. T. | 
Emett, London. | 

1447. Macnines for &c., A. J. 
Boult.—(The United Shoe Machinery Company, United 
States.) 

1448. REFRIGERATING Apparatus, Cracknell, 
London. 


1449. ELecrricaL GLow Lamps, D. P. Broadbent, 
London. 

1450. 
Denmai 


Beis, T. Holme.—(J/. V. J. Silfrerberg, 


| 1451. Rais for PERMANENT Ways of Raitways, L. A. 


Legros, London. 

1452. MAKING MAYONNAISE Emutsions, H. Osman, 
London. 

1453. PressurRE Brakes, N. A. Christensen, 
London. 


| 1454. Compressors for AiR Brakes, N. A. Christensen, 


London. 
1455. Avromatic GRATELESS StokeRs, T. M. Eynon, 
London. 


1456. FoLpinG Spirit Stoves, G. E. and T. S. Hughes, 
E. E. MeMorran, and C. J. King, London. 

1457, ELecrro.ytic Apparatus, W. Barnes, London. 

1458. Composition for FIRE-pROOFING, C. Schroeter, 
London. 

1459. Macuines for the ManuracturE of Biscuits, 
F. M. Peters, London. 

1460. Harr for Sturrina, G. V. Casteele fils, London. 

1461. Tires, P. Jensen.—(@. H. Gottschalk and G. W. 
Possell, United States.) 

1462. BicycLE Support, W. Cracknell, London. 

1463. Lapres’ WaisTBANDs, L. W, Frey, London. 

1464. ELecrric Rattway Systems, J. M. Murphy, 
London. 

1465, SMOKE-CONSUMING APPLIANCES, S. C. Davidson, 
London. 

1466, Looms of Oars, G. J. Ayling, London. 

1467. CineMaTOGRAPH, Haydon and Urry, Limited, 
and G. Haydon, London. 

1468. RowinG Boats, W. F. Fair, London. 

1469. TREATMENT of ANIMAL Rerusg, W. F. Fair, 
London. 

1470. Boots and Suoss, C. and E. Lewis, London. 

1471. Nose-Bacs for Horses, T. H. Sangster, London. 

1472. Trees for Boots, W. Belden, London. 

1473. GauGE GLass Protectors, R. G. 
London. 

1474. ALUMINIUM to the Surrace of IRon, 
J. Schiele and J. Boisselot, London. 

1475. Evecrric lentters, J. Schicle and J. Boisselot, 
London. 

1476. FinxisHinc Toots, J. Pearce and G. H. Jackson, 
London. 

1477. FinisHinG Toots, J. Pearce and G. H. Jackson, 
London. 

1478. Motors, A. C. and H. Rutzen, London. 

1479. GATHERING LRons for GLass Workine, D. F. 
Richardson, London. 

1480. WAsHING H. J. Happax.—(C. 7. Gil- 
more, United States.) 

1481. Firurp Merers, R. B. Ransford.—(L. Burrell, 


Brooke, 


1482. Wurets, A. G. Ramage and G. Macmillan, 
London. 

1483. R. B. Ransford.—(Za Compagnie de 
Fives-Lille, France.) 

1484. MiIxTuRE for PRESERVING CREAM, W. W. and B. 
Green, London. 

1485. Apparatus for CLEANING, G. F. Restall, London. 

1486, Utivistnc Pieces of Soap, E, L. Lewis, London. 

1487. Sorr Tweep Hats, 8. Ashkenazy, London. 

1488. Gas Burners, J. E. Tatham, London. 

1489. Loom for Weavine, L. Widmer and G. Welti, 
London. 

149. Hot-air Encrne, B. Lindh, London. 

1491. Lamps, G. A. Smith, Liverpool. 

1492. Heat Rapiarors, G. C. Dymond.—(C. Clarke, 
United States.) 

1493. WELL Tupes, F. Pehlke, Liverpool. 

1494. for SEwinG Purposes, W. S. North, 
Liverpool. 

1495. Gas Generators, 8. W. Allen and L. J. Davies, 
London. 

14%. Boot StreTCHER for Corns, F. Willmer, London. 

1497. Borers, J. 8. D. Shanks and R. Kelly, jun., 
Belfast. 

1498. MaktnG Bertons, G. F. and A. J. Grove, Bir- 
mingham. 


24th January, 1900. 

1499. OPENING Tins Fitrep with ArR-TIGHT Lips, T. 
M and G,. A. Hopkins and H. G. Davis, Cambridge. 
1500. SLaTes for CHILDREN, M. Wheeler, 

Manchester. 
1501. Nest Boxes for Fowts, E. F. W. Wall, Brad- 


ford. 

for CuttinG Cuarr, G. Kelsey, Shef- 
ela, 

1503. RinG Prorector, W. George and W. Francis, 
Birmingham. 

1504. ConsTRUCTING COLLAPSIBLE CUPBOARDS, &c., R. 
McPhun, Glasgow 

1505. Eves for SpapE A. E. Jenks, 
Wolverhampton. 

= Bracket ATTACHMENTS, J. J. James, Birming- 
ham. 


1507. CLips for STENTER FRAMEs, W. G. Gass, Bolton. 
lL CaRRIAGE Lamp Brackets, J. W. Clift, Salop. 
1509. SELF-FEEDING CLips for STENTER Frames, W. G. 


Gass, Bolton. 

1510. Exuaust Pires and Fittinecs, A. Gladwell, 
Slough, Bucks. 

1511. Mivitary Spang, J. Davies, Clayden. 

1512. Hotpinc MaGnet Winpinc, W. G. Primrose, 
Manchester. 

1513. FIRE-EXTINGUISHING CompounpD, A. Fahie.—{(G. 
Ed rards, United States.) 

1514. Pins, M. A. Crawford, Blackheath, Kent. 

1515. Fitters, L. White, Birmingham. 

1516. BRAKE MEcHANISM for CycLEs, E. 
Birmingham. 

1517. CONCENTRATING ALBUMINOUS SoLuTIONS, A. Giir- 
ber, London. 

1518. CoupLtines for WaGons, J. T. Tenwick 

and A. Mau, Newcastle-on-Tyne. 

1519. AppaRATus for DELIVERING Liquips, A. and L. 
Myers, T. Matthews, and F. R. Baker, Birtaingham. 

1520. Hay Loaper, H. Allen, Oxford. 

52]. MANUFACTURE of TooTHED GEAR WHEELS, H. 8. 
H. Shaw and A. Musker, Liverpool. 

1522. Coms-cuTTING MacutNes, The Aberdeen Comb 
Works Company, Limited, and W. D. Stewart, 
Glasgow. 

1523. Device for MAKING 
Berlin. 

1524. Pistons, J. H. Hargreaves and J. G. Hudson, 

Glasgow 

25, Automatic CourLtincs, A. E. Briant, Hove, 

SeX. 

. Sprnninc-Tops, A, G. Marquis, Clydebank, N.B. 

1527. An ExTenpinGc Biackpoarp, F. Hewitt, Brad- 
ford. 

1528. Continvous CuRRENT Dynamos, J. Schuil, 
London. 

1529, ALARUMS ATTACHED to Bacs, G. Bowmar, 
London. 

1530. PHoto Printinc Apparatus, J. W. Vickers and 
J. H. W. Rumsey, London. 

1531. Ex.ectric Licht Dimmer, J. R. Hatmaker, 
London. 

1532. Lock Fast Hrncxs, J. O. Curtis, London. 


Deeley, 


PATTERNS, M. Kiimper, 


533. Motive Power Encinge, A. Marter and P. 
O'Donnell, London. 

1534. Stamprnc Macuines, F, W. Golby.—(F. Jantach, 
Austria.) 

1535. Macuines for Curtinc Guass, B. E. Edwards, 
Thornton Heath, Surrey. 

1536. Construction of Toy Cannons, T. Warner, 
London. 

1537. TREATMENT of INCANDESCENT FILAMENTS, C. 

Garner, London. 

38. Gas Cocks, H. H. Fassett, London. 


1 


| 1539. Dyesturrs, R. B. Ransford.—(L. Cassella and 


Co., Germany.) 

1540. GENERATING Gas from O11, L. 8. Davis, Kingston- 
on-Thames. 

1541. Reapinc Macuines, P. R. J. Willis.—(D. F. and 
and C. 8. Bone, United States.) 

1542. Means for Lockine Nuts, E. W. Goodenough, 
London. 


157% Paint Brush Suppty Cistern, J. 


1543. Process for Purirication of Bring, G. N. Vis, 
London. 

1544. Apparatus for Dovuan, J. Callow, 
Liverpool. 

1545, WIRE-DRAWING MAcutNgs, O, Schmitz, Liverpool. 

1546. Hearing Harp Wirgs, 0. Schinitz, 
Liverpool. 

1547, SPARK ARRESTERS, A. Plantikow, Manchester. 

1548. Winpow Sasu Fasteners, W. H. Watts and H. 
Everest, London. 

1549. CARDBOARD Boxgs for Cigarettes, C, H. Cohen, 
London. 

1550, CiGaR Cass, J. T. J. Burgess, London. 

1551. SteaDYING Gas FLaMks, 8. J. H. Row, London. 

1552. Fastenrnas, C. G. Redfern.—(4. Schneider, 
Germany.) 

. Brooms, M. C. Fletcher, London. 

4. ARCHEs, J. Leysen, London. 

055, TRANSMITTING ELEctRIC E. G. Foresio, 

London. 

1556. ScorinG Apparatus, J. W. Bindon, London. 

1557. AppaRATus for Divipinc Trea Leaves, W. Jack- 
son, London. 

1558. CHARGING Gas into Liquips, H. V. R. Read, 
London, 

1559, CLosinG, &c., RatLway Gates, H. Siegmann, 
London. 

1560. Record Cytinpers for PHoNoGRAPHS, T. B, 
Lambert, London. 

1561. CyLinpERS for PHonocrarus, T. B. 
Lambert, London. 

1562. OPERATING ALARM BELLS, J. W. Stover, London. 

1563. Firrincs for Stream Traps, R. G. Brooke, 
London. 

1564. Betts for CycLes, H. Wissner, London. 

1565. HARNEss for DrRauGHT ANIMALS, A. J. Boult.— 

. (RK. Grovaxl, -) 

1566. ACCUMULATOR PLATES, M. Wuillot, London. 

1567. Fire- arms, F. R. von Mannlicher and 0. 
Schinauer, London. 

1568. ELecrriciry C. O. Bastian, London. 

Borr.e Stoprers, C. J. Sims, London, 

570, Drivinc Cycues, J. Lewthwaite, London. 

1571, Pranorortes, C. R. 8. J. Hallé, London. 


1 
1 


25th January, 1900. 
1572. Rattway WaGon Courter, F. W. Newton, 
Reading. 
1573. Rupper INsuLatep Evecrric Capes, G. E. 
Heyl]-Dia, Manchester. 
1574. Suction Lusricator, J. I. Kendall and C. 
Thornton, Leeds. 
Game Apparatus, G. R. James, Liverpool. 
War Game, W. J. E. Finch, Birmingham. 
QO. Isherwood, Manc’:ester, 
1578. TROLLEY PoLes of ELecrric TRAMCARs, W, Gloin- 
son, Dublin. 


Keighley, 
Farsley, near Leeds, 

1580. Sanirary ToweE s, J, Cuxson and A. W. Gerrard, 
Oldbury. 

1581. Cross-pRUM WINDING Frames, E. J. Rouse, 
Halifax. 

1582. Fixina Tires to Wueets, J. T. Backwith, 


Norwich. 
1583. Execrric Casies, G. E. Heyl-Dia, Man- 
chester. 
1584. M. Peters and Semple, 


B. 8S. Verity and 8S. W. Mitchell, 


1587. VesseL's HuLts, J. Nagington, Liverpool. 

1588. Lire-BELTs, J. T. Fenwick, 

1589. PROPELLERS, J. Murrie, Glasgow. 

1590. Gear, D, Saville, Stockton-on-Tees. 

1591, FLOOR-SLIDING ARRANGEMENTS, S. Ball, Bir- 
mingham. 

1502. Apparatus for WeIGHING FLovur, J. Melvin, 
Glasgow. 

593. ContcaL Mrgasures of Capacity, T. Finney, 
Glasgow. 

1594. WATER - WASTE PREVENTER, S. M. Rutnagur, 
Manchester. 

1595, SupPoRTING TINNED IRON J. Haslam, 


London. 
1596. SpRiING Seats for Venicces, A. E. Lowenthal, 
Birmingham. 


1597. CONTROLLING CARPET- SEWING MACHINES, J. K. 
Macdonald.—(The Singer Manufacturing Company, 
United States.) 

. FEEDING Device for SEwING Macuines, J. K. 

wcdonald.—(The Singer Manufueturing Company, 


United States, 
159. Hoopep FryinG Pay, A. G. Wright, Tamworth, 
Staffs. 


WING AppaRaATus, F. W. Wolff, London. 

1604. DETACHABLE DRAWING Gear, T. Hilton, Barrow- 
in-Furness. 

1605. ELECTRICAL INFLUENCE MACHINE, W. E. Ayrton, 
W. F. Crawford, and H. J. Thomson, London, 

1606. CLorHEs Line Fixer, B. Howard, London. 

1607. Lamps, A. C. Jones, London. 

1608. SusPpENDERS for TaBLE Napkins, E. Wood, 
Carlisle. 

1609. CoveRINGs for DRawING Rois, W. F. Reid and 
The Velvril Company, Limited, London. 

1610. Art of Printinc, A. J. Boult.—(G@. K. Garvin, 
United States.) 

1611. Wacon Coup.incs, O. Kerr and W. Buckler, 
London. 

1612. Steam Furnaces, L. Brouhon and J. Bindelle, 
London. 

1613. Firrincs for STRINGED INSTRUMENTS, L. von Liibbe, 
London. 

1614. Seats for Snop Counters, &e., C. 
London. 

1615. Perampucators, &c., D. and J. J. Simpson, 
London. 

1616. Pornts of ProsectILes, A. Reichwald.—(F. Krupp, 
Germany.) 

1617. Contacts for ELEcTRic Switcues, A. Reichwald. 
(The Firm of F. Krupp, Germany.) 

1618. ContTRoLLING ELectric Switcues, W. Kingsland, 
London. 

1619. Matcu-Boxes, K. Halfacre, London. 

1620. LUGGAGE Stanps, U. M. Atkinson, London. 

. Motor Veuicies, W. A. McCurd, London. 

22. RING-SPINNING MACHINES, P. P. Craven, London. 

. CRICKET Stumps, G. Young, London. 

. Surrt Fronts, A. E. Lake, London. 

5. Pistons for Steam Enotes, J. Dew, London. 

1626, DecoraTinc and Empossinc Grass, F. J. Hughes, 
London. 

1627. PHoTocRAPHING ANIMATED Pictures, P. A. 
Thomas, London. 

1628. Ventinc of Casks, W. D. Scott-Moncrieff and G. 
B. Ellis, London. 

1629. ORDNANCE, H. V. Simpson, London. 

1630. WaTER PackinG for GeNERATORS, R. T. 
Brond, London. 

1631. HANDLING and Un Loapinc Apparatus, G. H. 
Hulett, London. 

1632. ALARM MecuanisM, T. H. Bowles, London. 

1633. Moutp for in Giass BLowi1no, H. W. Heerdt, 
London. 

1634. GLass-BLOwING Macuines, H. W. Heerdt, 
London. 

1635. Botries, A. C. C. Liardet, London. 

1636. Links, A. Baker, London, 

1637. Screw TureEAps for Nuts, &c., C. A. Higbee, 
London. 

1638. Propuction of Stee. E. Tremulot, 
London. 

1639. CuTrina Tramway Rats, T. Farrington, 
Manchester. 


Batty, 


1642. BELT - SHIFTING APPARATUS, A 
London. Flodin, 
1643, PHOTOGRAPHING PicruREs, H. W. 
London. Palner, 
1644, PropucinG Gas from Catcium Carp: 
1D) 
London. Stattler, 
1645, SHavinc BRusues, F. Privett, London 
1646, Gravy Carcuer, A. M. E. Summers Lond 
1647, ADVERTISING Devices, F. C. Warner’ lea 
1648, PLANING MACHINES, P. M. Justice,” rv 
fiir Maschinenbau vormals Duconimu ny 
SELF-INFLATING TiRES, C. G. Morgan 
STORING and CoNVEYING H. A’ Rain 
and M. V. Ysen, London. wbault 
1651, PRESSURE-REDUCING and SELF-CLOSING 
Downing, London. ALVE, H, 
1652. MACHINERY for APPLYING Strips of G 
LASS Pap 
to Matcu Boxes, P. Moreland, London, 8S 


SELECTED AMERICAN PA 


From the United States Patent-office Oficial Gazette 


635,739. ARMATURE FOR DYNAMO-ELECTRIC Macniygs 


New York, N.Y.—Filed Noveudy r loth, 


Clain.—As an article of manufacture, an armaty 
disc, having stamped-up portions bent at right angles 


635 733] 


to the plane of the disc, some of said stamped-up por. 
tions being arranged at approximately uniform angles 
to the intersecting radii of the disc, substantially as 
described. 
635,770. CeNTRiruGAL MovuLDING Macnine, J, 
Grancr, New Orleans, La,— Filed February bth, 1800, 
Claim.—(1) As a new article of manufacture, a pliable 
structure adapted to take cylindrical form and consti. 
tute a lining for the basket of a centrifugal drying 
machine, said structure bein composed of humerous 
cells separated by comparatively thin walls and open- 
ing through the structure, said cells constituting moulds 


into which the matter in the basket may he centri- 
fugally projected. (2) As a new article of manufacture, 
a pliable mat adapted to take cylindrical form and 
constitute a lining for the basket of a centrifugal 
machine, said mat being oomepiers of numerous com- 
paratively thin transverse and longitudinal partitions 
forming a multitude of cells opening through the mat 
and adapted to constitute moulds, substantially a 
and for the purpose described. 
635,822. Apparatus, C. Tirer, 
weiler, Germanu.—Filed Febrvary Vith, 189. 
Claim.—In a | apparatus, the combina- 
tion of a bell, adjustable rollers arranged at opposite 
sides and penetrating through the wall of the bell, the 
bearings of one of said rollers being each provided 
with a lug, said lugs being the bearings for « shaft, a 


shaft mounted in said bearings, a bent lever secured 
to the said shaft, the free extremity of said lever being 
provided with a conical opening, an elastic mandril 
secured in the said conical opening of the said lever, 
and a hand lever mounted on the end of the said shaft, 
substantially as shown and described. 
635,875. Breve. Gearina, W. C. Smith, Portland, Me. 
—Filed May 2rd, 1898, 
Clain.—In a bevel gearing, members whose peri- 
pheral faces are each provided with a series of recesses, 
balls and means for retaining the same in the recesses 


of one member, said means being spaced apart from 
said balls when seated in their recesses, whereby said 
balls may have a slight rocking movement, during 
contact, on the edges of the recesses in each member. 


TRADE AND Business ANNOUNCEMENTS.—Mr. Duff 
Bruce, consulting engineer, Westminster, announces 
that he has admitted as a ner Mr. J. Angus, W ho 
has for some years t been his principal assistant. 
The style of the firm will now be Duff Bruce — 
—Sir Henry M. Stanley, G.C.B., M.P., has accept An 
seat on the Board of W. T. Henley’s Telegraph Wor s 
Company, Limited.—Hayward-Tyler and Ce., have 
ion to duplicate their telephone arrange 


1640. StartiING Motors of Venicies, W. H. Job 
London. 
1641. Boxes, H. W. Dutton, London. 


ments, so that in future 192 Bank or 1375 London Wall 
will find them. 
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THE EXPERIENCES OF AN ENGINEER OFFICER: 
WITH A FEW OF HIS OPINIONS DIVULGED 
By A, VaGRaAntT. 


DESCRIPTIONS of naval manceuvres are now being 
served up with annual regularity, and from the pens of 
the most brilliant writers and keenest observers of the 
day. Even to them the innermost secrets of the kingdom 
of fire and steam have been but barely revealed. They 
have but hinted at these mysteries in words that leave us 
with a deep regret they had not pryed into them further. 
In my heart, at least, they provoked a longing which has 
recently been partly, and only partly, satisfied. The world 
that lies behind the engine-room bulkhead was to me a 
sealed book, even after I had attained to terms of intimacy 
with one of the inhabitants thereof—James Mehegan, a 
naval engineer. Upon rare occasions when he could get 
q spell of leave,” as he called it, he has joined my wan- 
derings in yacht, or tent, or caravan, for periods which 
have been all too brief. 

On his return home after a three years’ commission on 
the China station, he discovered that an annual summer 
outing, called the naval manwuvres, had grown to the 
proportions of quite a big picnic. The big picnic was 
falling due then, and he anticipated that his invitation to 
it would interfere with his foreign service leave. And so, 
indeed, it did to a certain extent. For being ordered to 
hold himself in immediate readiness to join H.M.S. 
Stratford, our long-cherished scheme of a canoe voyage 
up the Seine fell through, and it fell out that we pitched 
a bell tent by the side of a Dartmoor trout stream instead. 

It is with the greatest reluctance that I refrain from 
jaunching out into recollections of these days,—of repeat- 
ing Mehegan’s experiences of a commission in Chinese 
waters, of divulging his candid opinions expressed in 
moods of dissatisfaction which were not infrequent. For 
here he was surrounded by all the elements of freedom, 
yet with all the suspense of living under the sword of 
Damocles. Before the falling of the sword I extracted a 
promise from him that throughout the mancuvres he 
would write to me as fully and frequently as cireum- 
stances would permit. I longed to see how the big 
picnic would look from some point of view which was not 
that of a journalist or newspaper correspondent. 

“You always were a regular scavenger after informa- 
tion,” he remarked, as he assented. 

At this time I had no intention of giving publicity to 
Mehegan's letters. The following circumstance decided 
me to do so, and must serve also as the excuse for my 
decision. 

It befel that Ifound myself a guest at a dinner-party 
whereat were gathered sundry undeniably intellectual 
folk, The lady I was paired off with had produced a novel 
reputed to be descriptive of naval society. In speaking 

of some acquaintance in the Navy, she said, ‘“‘ Oh, no, he 
is not an officer, he is an Engineer; but they are going to 
promote Engineers to be officers soon, are they not, and 
then who will they get to drive the engines?" Although 
I endeavoured to explain that an Engineer was, in fact, a 
species of officer, I cannot feel sure that I succeeded in con- 
vincing my companion of the hour. But I persuaded myself 
that some selected passages from Mehegan’s series of letters 
might possibly clear up a certain amount of prevailing 
misapprehension, And these extracts, without further 
preface, shall be here set forth. 


My friend's first letter begins, after a few words which 
are of no professional interest, thus :— 

Portsmouth is, as the saying goes, simply stiff with 
mobilised N.O.'s appointed to the various ships which 
are to commission to-morrow morning. Every hotel is 
full, and it was in the third I tried that I found I could 
get a bed for the night. 

Hearing the sound of familiar voices issuing from a 
smoking-room, I looked in, to recognise the faces of three 
“China-birds” looming through the tobacco smoke. 
Two of them had been shipmates with me on the passage 
home, and I learnt that they were both to be shipmates 
again in the Stratford, one as first lieutenant, the other 
as paymaster. So this little flock of China-birds sat 
quacking for an hour, reviving old memories of shooting 
trips up the Yang-tse, of seining expeditions on the 
Siberian coast, and of an ascent of Fujiyama. We 
gathered from each other the names of several other 
China-birds that would be scattered throughout our 
fleet. And we have just dispersed in the full conviction 
that the China station is by far the finest section of the 
whole scheme of creation, that we would willingly return 
thither to-morrow, and that there is no messmate to 
equal an old China-bird. 

We entirely forgot that three months ago we were 
daily praying for our release from Hongkong, and for the 
arrival of the vessel that was to rescue us from those 
mosquito-ridden coasts. 

‘ Observe that in this high-spirited gathering each 
-ranch of the service was represented, and joined hand- 
in-hand to sing “ Auld Lang Syne,” as though there 


existed no such thi i i : 
clans a8 Ieee ng as a social stigma attaching to one 


Mn . was after a perilous trip of many vicissitudes that 
© paymaster and inyself arrived in an open cab, with a 
Profane driver, at the gangway of the Stratford, We 


embarked in this cab at the hotel, and by the time we 
reached the dockyard gates we were one of a procession 
of cabs, each the object of the liveliest interest and most 
solicitous inquiries from mudlarks on the Hard. Some 
inquired whether we had remembered to bring our 
swords, or to have them sharpened. Others would learn 
whether it was the French or the Russians we were going 
for. There were other comments which were purely 
personal and by no means polite. 

Cabdrivers ought certainly to be compelled to pass a 
pilotage examination before being allowed to navigate 
Portsmouth Dockyard with naval passengers. We steered 
a most devious course between piles of timber and stacks 
of stores, over caissons, cables, and railway lines, 
inquiring for the Stratford of policemen, dockyard 
labourers, and naval officers on foot bearing arms full of 
confidential books. 

The Stratford, bristling with cowls and funnels, 
appeared to me as a cruiser of the most virulently 
modern 4 a8 But you must bear in mind that I have 
just come from a ship whose single screw propeller was 
driven by horizontal engines, with boilers working at the 
ridiculously obsolete pressure of 601lb.—a ship, too, in 
which whenever the wind served, we made passages under 
sail. An upper deck like the Stratfords would have 
broken the heart of our first lieutenant. Where 
are the fife - rails and belaying - pins in polished 
mahogany and glittering brass that were his pride ? 
Here, instead of low skylights with wood gratings 
round the coamings, as white as peeled almonds 
or as the deck planking itself, we have high casings of 
iron, from the top of which spring the cowls. The sides 
of these casings are trimmed with racks full of spanners 
and wrenches, and ornamented with louvres for the 
ventilation of the bunkers. The deck itself would be an 
absolutely impossible one for a dance, so studded is it 
with bunker-lids and torpedo tube racers. 

It was upon this deck that I found the chief engineer 
amongst the assembling little group of officers who are 
to be boxed up together for the next six weeks. 

“* How is it they have not sent you to a destroyer?” 
he asked me. ‘Most of your batch are getting them 
now, and they are sending assistants to the Stratford 
class as senior engineers. What was your last ship ?— 
the Calabash—as senior, of course? Then if you come 
along to the office after the function I will introduce you 
to the watch-bill.” 

Now, you must not confuse “ senior engineer’’ with “‘ chief 
engineer.’ The ‘senior’’ bears the same relation to the 
“chief” as the first lieutenant does to the commander. He 
is in effect the chief's executive officer and right-hand 
man. However few the defects in the engine-room 
department, he must yet find occupation for every 
artificer, mechanic, and stoker of his staff. However 
numerous the defects, he must get them so distributed 
amongst his artificers and mechanics that they shall be 
dealt with all at once. And when he thinks the com- 
mander requires the stokers too much on the upper deck, 
he must fight out the question himself without carrying 
itto the chief. Ina big ship there is most certainly no 
harder worked officer than the senior engineer. 

The formalities of the “function” did not detain us 
long. I will not detain you with them at all. The chief 
should have said, ‘If you come along to the watch-bill I 
will introduce you to the office.” The latter bore evidence 
of having been constructed by taking a slice off the senior 
engineer’scabin. Here, in a mahogany frame secured to 
ie bulkhead, was the engine-room watch and station 

ill. 

Before dealing with this I must explain that, although 
every other officer is new to the ship, the chief has been 
attached to her for some time. A ship in readiness for 
immediate commission belongs to what is called the 
“Fleet Reserve.” In this state the only commissioned 
officer appointed to her is the engineer. With the assist- 
ance of a skeleton crew of artificers and stokers he has 
to keep the machinery in readiness for immediate service. 
So that, upon a ship commissioning, there is at least a 
small proportion of the engine-room staff who are not 
absolutely new to her. It is always possible that only a 
skeleton of this skeleton crew have been in the ship under 
steam, and it is from them that the newcomers must learn 
what they can, and that quickly. 

Now for our Watch-bill. Briefly, this is a list of all the 
names of the staff arranged in a tabular form, in such a 
manner that a glance will show what each man’s particu- 
lar duty and station are. Provision has not only to be 
made for the circumstances of ordinary steaming, but for 
all the contingencies of fire, action, or collision, occurring 
separately or in combinations. 

Knowing precisely the number of men he will be 
allowed, the chief plans out his watch-bill when the ship 
is in the Fleet Reserve; and when she commissions he 
has only to pass it over to the senior engineer for him to 
fill in with the names of the men. 

Before assigning the hands their stations, I hold a brief 
interview with them, one at a time. Two or three 
questions suffice :—‘ Your last ship?” “ Your station 
when steaming ?” 

Alas, that you cannot understand the joy it gave me, 
when one Pegwell answered ‘“ Office,” to this latter 
query. Here was a jewel that I might have ignorantly 
cast into the depths of the bilge. ‘ Pegwell, you are a 
pearl, and your station is the upperdeck. The office will 
call for the exercise of your talents when occasion 
demands.” You see the Stratford’s complement would 
not allow of a stoker being employed exclusively in the 
office, and, to be available, he must be posted where he 
can be readily and conveniently withdrawn, and in a 
comparatively clean state. 

When ordinarily under steam the stokers and engine- 
room artificers work in three watches, leaving out a few 
‘‘daymen” for necessary duties not connected with the 
working of the engines. In the event of action the two 
watches off duty have to be distributed in ways which 
depend upon the size of the ship. In the Stratford, one 
watch— hat which has been longest off—instantaneously 


becomes a fire brigade, while the other is distributed 
below throughout engine-rooms and stokeholds. 

The most systematically arranged watch-bill, however, 
will not ensure the hoses being rigged with satisfactory 
rapidity at fire quarters. As this is an evolution which 
gives the captain or executive officer a chance of “ shaking 
up” the stokers, the very earliest opportunity is taken of 
having a few rehearsals. These take place under the 
chief's personal observation, and serve to give me a 
general notion of the subtle windings of that important 
red pipe, the fire main. Only a general notion, for it 
traverses the whole length of the ship. One end termi- 
nates in a valve by the side of the captain’s bookcase. 
The other extremity is over the stokers’ mess table. It 
courses through the ward-room openly, burrows beneath 
cabin bunks, comes to light by the hand steering gear, 
pierces water-tight bulkheads, and consorts for the space 
of a compartment or so with a cluster of other pipes. It 
can be fed by three steam pumps and four Downtons. 
At a dozen points in its length hoses can be attached, and 
if damaged the efficiency of the remainder may be pre- 
served by closing certain stop valves—when you have 
learnt where they are. A useful man now is the chief 
stoker, who was in the ship before she commissioned, for 
he knows the fire main in all its ramifications. 

While telling off the hands, the possibility of anyone 
going sick occurred to the chief. There appeared no way 
of filling a single blank. ‘There is only one thing for it,” 
he said to them, ‘‘ you must none of you go sick ;” which 
little bit of pleasantry put them all in good humour. 

Luncheon came as a welcome break, but a brief one, 
more in the nature of a hasty picnic. Piles of packing- 
cases obstructed the ward-room—provisions laid in by the 
doctor, who, as the officer likely to have most spare time, 
had been voted mess caterer. 

The captain had requested permission to join the ward- 
room mess, a usual custom in small ships commissioned 
for the brief period of manceuvres only. Whether his 
presence will act as a wet blanket or not remains to be 
proved, but, judging from his tone at luncheon, I should 
predict not. 

A sub-lieutenant wanted to know the meaning of a row 
of little lubricator boxes on his cabin bulkhead. “ It will 
probably mean midnight visions and visitations, not to 
say nightmares,” explained the chief. : 

* And if you snore,” said the skipper, “the chief will 
reasonably suppose something has gone wrong with the 
works, and you may find the spout of an oil-can half-way 
down your throat.” 

There is no lingering over luncheon for me. An after- 
noon is not much time in which to prepare for the charge 
of a couple of sets of triple-expansion engines, cold and 
lifeless and in the dark at present, but which will be 
expected to exert themselves to-morrow to the tune of 
three thousand and odd horse-power. 

One’s chief anxiety is to discover what their capa- 
bilities will be in the hour of disaster or mischance. 
Then it will be of little avail to know that the centrifugal 
pumps are capable of freeing the ship of two thousand 
tons of water an hour, unless you can put a hand upon 
the necessary connections in the dark. Nor will you rest 
till you are satisfied that there are others in each 
watch who can do the same. 

Here are a few of the hundred questions you will set 
yourself. 

“‘ Where can the water-tight doors be closed from when 
we are rammed ? 

‘‘ Where can™the safety-valves be lifted from when 
anything goes wrong with a boiler?” 

** What means are there of pumping out, not only the 
engine-room and stokehold bilges, but the remotest com- 
partments of the ship—a honeycomb of magazines, store- 
rooms, and bunkers, from stem to stern ?”’ 

Every nook and cranny inside the engine-room and out 
of it is the lurking place of an engine of some kind, and 
the pipes that spring from these twine everywhere as 
luxuriantly as vine tendrils. 

And the Stratford, remember, is only a third-class 
cruiser. 


If you could see my cabin you would probably ” 


inquire whether amongst so many modern con- 


trivances there might be any arrangement for re- 


versing the effect of gravity, and so enable the 
inverted bath secured to the deck overhead to be 
made use of. At first sight there seems no other 
place for it. But I find that by letting down the small 


hinged table, and putting the chair out in the steerage, it © 
will exactly fit the floor space. The evolution has been | 


performed, but it brings into play another problem, and a 
serious one. After the bath, how to get into trousers? 
Upon this occasion I have not attempted to solve the 
problem, but have got into pyjamas instead, for it is 
10p.m., and a slip of paper from the chief is before me :— 

“Steam to be ready in all boilers at6a.m. Light up 
at midnight.” 

The events in to-morrow’s programme which will 
particularly concern me will be a steam trial, and the 
running of torpedoes. There will be other things going 
on I shall know nothing about-—adjusting compasses and 
taking in ammunition. 


We count ourselves very fortunate in having one 
engine-room artificer who was in the ship through the 
last manceuyres. With him I went throught the process 
of “opening out” at 8a.m. Since then I have been all 
day in a dungaree overall suit, and my brief glimpses of 
sunlight suggest diamonds in a coal bunker. 

Half an hour before the time the engines are ordered 
to be ready the chief appears. He has such a calm air of 
unconcern that I feel almost insulted by his question : 
“Ts the turning gear out?” by which he replies to my 
report that the engines are ready for trying. I should 
only have expected this from one of the type which is 
always in a state of fluster and panic. 


“Stand clear of the port engine!” 
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Whirr-r-r”’ goes the reversing gear. 

** Hiss-s-s—tizz-z-"’ say the starting valves. 

“Why won't she move ?” 

“Give her steam,” says the chief, opening the regu- 
lating valve another turn himself. 

With something between a groan and a protesting sigh, 
the cranks make a few slow revolutions in a reluctant, 
hesitating way. It is all that is required. The reversing 
gear buzzes again, and the cranks revolve in the opposite 
direction. These proceedings are all repeated in the 
starboard engine-room. Then, with the utmost care 
and attention, the steering-gear is tried. The respon- 
sibilities of this bit of mechanism are out of all 
proportion to its size. There are a hundred situations a 
day in which its breakdown would mean inevitable and 
serious disaster. But it is jammed into a most inacces- 
sible corner of the engine-room, which must make its 
examination or repair a matter of considerable difficulty. 

The arrangement of telegraphs and voice-pipes, by 
which orders from the bridge are transmitted to the 
engine-room, must also be tested before the chief reports 
to the captain that the engines are ready. This done, he 
reappears disguised in an overall suit, and thereafter a 


portion of his energy is expended in instructing the | 


principals of his staff in all the details of the machinery. 

With a clang the needle of the telegraph points to 
“stand by.” The deck officers being new to the ship, 
we anticipate a dose of ‘telegraph drill,” and the most 
experienced artificers are stationed at the reversing gear. 
Our anticipations are fully realised. 
keep up a constant clamour. Before the order, * Full 
speed astern *’ can be complied with, it is flatly contra- 
dicted by “slow ahead.” The hurrying reversing gear 
seems trying to catch up with something that always 
eludes it, and the gibbering steering engine, though out 
of sight, joins in the hubbub with sudden unexpected 
rushes. 

It may or may not be intentional, but I notice that at 
the moment when the surroundings most resemble chaos, 
the chief is usually deliberately lighting his pipe. The 
effect is reassuring when there are any signs of fluster at 
the reversing gear. I saw him pause in the act, lighted 
match in hand, to tap an artificer on the shoulder and 
point to the telegraph dial. It indicated “ half-speed 
astern.” The engine had already made two or three 
turns ahead. 

When you see from the outside a vessel smoothly turn- 
ing a sharp corner, or picking up a buoy, or worming out 


spasmodie dancing that is going on inside her. 

When at length the restless telegraphs pause at “ half- 
speed ahead,”’ there rings out a little electric bell, shrill 
and clear through the heavier noises. The bridge wants 
to communicate by voice-pipe. The voice-pipe resembles 
a magnified stethoscope in the way it forks into two 
flexible tubes, one for each ear. The ends of these are 
fitted with india-rubber cups large enough to cover the 
ears, shutting out the deafening noise of the machinery. 
The communication made is, ‘* You can work up for the 
trial.” 

Outside of all this there are blue waves dancing in the 
sunshine, and white-winged yachts heeling to a fresh 
summer breeze. I saw them myself, in one or two brief 
ascents I made during the day to the top of the engine- 
room ladder for a draught of fresh air and a glimpse of 
the sky. 

We came to anchor at Spithead with the signal “ Trial 
satisfactory ” flying gaily. Standing astride the sill of 
the water-tight door, witha foot in each engine-room, I 
could keep a watch on both of the artificers at the 
reversing engines. One of these was a young fitter 
straight from Swindon Locomotive Works.  Artificers 
must learn to handle engines, and the sooner the better. 
Coming to anchor is as safe an opportunity as can be 
chosen to initiate the inexperienced. What happened, 
however, might have taken place with the most 
experienced. 

The order had rung for “ half-speed astern,” and was 
obeyed. But the starboard engine revolving with 
irregular crashes and thumps, showed something to be 
wrong, and a glance at the gauges confirmed it. Vacuum 
—zero! 

The greatest blessing of an engine’s existence is a 
sound healthy vacuum. Nothing is more difficult to 
diagnose than a disordered one. And although a vacuum 
is literally nothing, yet nothing can be more serious 
than to be suddenly deprived of it, and no problem 
more bewildering than the one, ‘Where the deuce has 
the vacuum gone ?” 

Instinctively I rush towards the neighbourhood of the 
condenser, the vacuum’s place of residence. On the 
way I have to pass the air pump, from the trunk of 
which a torrent of water is flowing and running over the 
floor-plates. Moreover, the trunk is motionless. Here, 
then, is the seat of the trouble. One thing is certain, 
the engine must be eased down. Its thumping has 
already brought the chief on the spot. 

“The anchor has gone,” he says, as he shuts the stop 
valve himself; “they have just finished with the 
engines.’ And sure enough both telegraphs ring round 
to “stop.” But “stop” does not always mean “ finished 
with engines,’ even though the anchor has gone. A 
longer or shorter period of suspense invariably succeeds 
this ‘‘ stop,’’ frequently due to everyone on the bridge 
forgetting all about the engines as soon as they have done 
with them. But until the voice-pipe bell rings, and the 
message “finished with engines ”’ is received, everybody 
below is still standing by in constant readiness to obey 
the telegraph. On this little point alone the bridge 
might spare the nerves of the engine-room staff from a 
certain amount of wear and tear. 

.I have been long enough in the service now to have 
learnt that the golden rule of a great many chief engineers 
is never to report a breakdown to the bridge until it 
happens. At sea the inevitable does not always come off. 
On this occasion I had expected to see the chief proceed 


The irritating gongs | 


| at once to the captain. But slowly I began to trace his 
| line of argument for refraining from doing so. 

| “Engines more than likely finished with—first let us 
see what has gone. It may be something we can rectify 
before we get under way again.” 

The most superficial examination, however, reveals the 
fact that the air-pump connecting-rod has broken. The 
chief's chain of reasoning continues. ‘* Have we aspare 
rod? Absolutely certain? No one can carry a spare- 
gear list in his head. Here it is, bolted to the bulkhead. 
How long will it take to fit it? Six hours at least, if 
nothing else has carried away. If we take in ammunition, 
it might be done. But where shail we be if the accident 
repeats itself, as accidents have a way of doing, and we 
have no spare rod available? Not a good enough thing 
to take chances in. The skipper must be informed.” 

The chief disappears, and two minutes after the bridge 
rings down, ‘“ Finished with engines; bank fires.” He 
re-appears to give directions to disconnect the air pump. 
While this is in progress I learn the result of his interview 
with the captain. The latter has naturally no desire to 


| 


of a crowded harbour, there is nothing to suggest the | CMemeer. 


report a breakdown immediately after the signal, ** Trial 
satisfactory." There are many points to be weighed in 
a short time. The matter was clinched, by the captain 
saving. ** What should we do in wartime?” Both looked 
at it now from precisely the same point of view. The 
breakdown was reported to the admiral by signal, and 
when the dockyard launch came alongside, the fragments 
were ready for them to take away. The fitting of the 
spare rod is being proceeded with by our own artificers, 
and should be finished by midnight. Not being endued 
with sufficient zeal to remain below through the whole 
proceeding, I have been employing the intervals between 
my visits in giving you this outline of the day’s events. 

Of what has been going on outside the engine-room I 
have heard nothing to-day, for all my meals have been 
snatched in my cabin. My neighbour the doctor peeped 
in to ask if I had any books; everybody had turned in, 
and he had nothing to read. Happy, happy doctor, how 
gladly would I change ratings with you. 

Were my book-case filled, my cabin would supply a 
more or less appropriate illustration to Chaucer’s lines :— 

At his beddes hede 
Twenty bokes clad in blak and rede. 
Certainly there is room for no more than twenty. What- 
ever the twenty best books may be, there are no more 
than half a dozen of them on my shelf. Of these, two 
should be common to the book-case of every zealous 
These are the Naval Officer's 2235 Articles of 
Religion, otherwise the Queen's Regulations, and the 
Engineer’s Testament, or Steam Manual. To these I 
have added Stevenson's Virginibus Puerisque, a work 
you condemned as poison to the mind of anyone deprived 
of the blessed gift of freedom. 
(To he continued. ) 


REPORT OF THE ROYAL COMMISSION ON 
LONDON WATER SUPPLY. 


In our issue of January 26th we commented upon the 
Final Report of the Royal Commission on the subject 
of the water supply within the limits of the metro- 
politan water companies. We now propose to give a 
detailed summary of the Report. We have already 
alluded to the painstaking nature of the Report, and have 
recorded the fact that the Commission met on eighty-four 
days, and examined seventy-nine witnesses. Counsel 
were, after discussion, permitted to appear before the 
Commission, on the understanding that they should only 
examine witnesses or address the Commission on such 
points as the Commissioners might consider desirable. 
The witnesses included representatives from the water 
companies, the London County Council, the Corporation 
of the City of London, and the County Councils of Middle- 
sex, Surrey, Kent, Essex, and Hertfordshire. Evidence 
was also heard from the late Sir Edward Frankland, Sir 
Frederick Bramwell, Mr. Allen Stoneham, the Govern- 
ment auditor, the chairman and engineer of the Thames 
Conservancy, and the clerk to the Lea Conservancy 
Board, Mr. R. E. Middleton, Mr. Walter Hunter, Mr. 
Charles Hawksley, Mr. E. M. Eaton, Sir William 
Crookes, and Professor Dewar. In fact, the evidence 
called was of the most representative and weighty charac- 
ter. At an early period of the inquiry the Commission 
announced that they did not consider themselves 
empowered to reconsider the matters decided upon by 
the Balfour Commission, and it was added that, speaking 
generally, they accepted the findings of that Commission. 
This simplified matters considerably, as it excluded a good 
deal of evidence which the county of Hertford and the 
London County Council were desirous of bringing forward. 
The Balfour Commission, however, had not to consider, 
and did not consider, the cost of providing the necessary 
additional supplies from the Thames and Lea, which will 
be required in the future. The present Commission, 
therefore, felt bound to inquire whether the method of 
meeting the prospective requirements advocated by the 
London County Council, or that advocated by the 
companies, was, on financial grounds, most worthy of 
adoption. The evidence tendered on these two proposals 
was so technical that Colonel W. H. Rathbone, of the 
Royal Engineers, was appointed Assistant Commissioner 
to investigate and report upon it. The financial position 
of the companies was gone into very deeply. We are 
told that the ordinary stock of the eight companies in 
1897 was of the nominal value of £10,228,548. The 
majority of this is entitled to a dividend not exceeding 
10 per cent. The market value of this £10,228,548 at the 
prices of the end of 1897 was £32,645,189. The debenture 
and preference stock of the companies is also gone into, 
but need not be repeated here. The net profits of the 


eight companies—i.e., the profits after deducting interest 
on debenture and preference stocks and on mortgage— 
were, in 1897, £1,032,728, and their dividends on shares 


There is a considerable amount 


amounted to £973,741. 
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due in back dividends, In fact, in Mareh, 1897, ¢) 

amount of these back dividends was £5,732,856, oy over 
81 per cent. of the share capital of the six companies to 
which they referred. The New River Company jg un- 
fettered as to the amount of dividend it may pay, while 
the West Middlesex, alone of all the eight companies, has 
paid off all its back dividends. With regard to this large 
amount of back dividends, the remarks of the Commis. 
sion are as follows :—* Even if some of the amounts are 
left out of consideration as too remote, and too unlikely 
now to be realised, there must still remain a very eo. 
siderable sum to which the companies have an undoubted 
statutory right, if they can realise it.” . Besides the share 
and loan capitals already mentioned, there are various 
amounts of preference and debenture stocks which the 
companies are authorised to issue, though they have not 
yet done so. These and the borrowing powers of the 
Staines Reservoirs Joint Committee, which are at present 
£1,250,000, make a further sum of £5,024,500. Many 
other figures are given in the Report, but they cannot 
usefully be repeated here. They are given to show that 
the matter is so complex that it could not be hoped to 
decide terms of purchase in any other way but by arbitra. 
tion. We are then taken through the various arbitration 
clauses of the purchase Bills which have from time to 
time been put forward by the London County Council, 
which show that that body think it necessary, in the 
interests of ratepayers and consumers, to guard against 
an arbitration conducted on ordinary terms under the 
Lands Clauses Act. 

The question as to whether the companies can com. 
pete with one another is discussed at some length, and it 
is explained that though, originally, there was overlapping 
of areas, yet in most instances it had been settled by 
agreement between the companies concerned that there 
should be no competition, and now none, save the Lambeth 
and Kent companies, can be called upon to compete with 
one another, and no instance was suggested of these two 
companies having been compelled to give a supply of 
water under the Waterworks Clauses Act, 1847, The 
companies were further accused of charging maximum 
rates in all cases, after having given a pledge in 1852 that 
these rates should not be charged in all, or even in the 
majority of cases. As a fact, however, the companies are 
simply charging rates fixed by a Committee of the House 
of Commons. Another contention was that the com- 
panies’ capital wanted revising, because it represented old 
and obsolete plant. The companies’ reply to this is that 
only absolutely new work is charged to capital, but that 
renewals and repairs are charged to revenue, and that 
there is no need for a depreciation fund, as revenue keeps 
all plant and buildings in efficient order. Moreover, 
although the Public Auditor has no means of ascer- 
taining whether a particular part of the plant has 
become obsolete or useless, he, on being examined, 
expressed his opinion that the capital of the com- 
panies, as a whole, represents a going concern in good 
working order. Further points in connection with the 
capital of the companies and their back dividends are 
discussed, but they are mostly of a purely financial 
character, which may influence the purchase price of the 
undertakings, but are not of immediate engineering 
interest. One curious fact comes to light in connection 
with the companies’ charges, and that is that the com- 
panies which are entitled to charge the higher rates 
receive less per supply, per house and per mile of mains, 
than the companies which are only entitled to lower rates 
of charge, the reason being that the former companies 
have to supply districts in which the average rental 
is low. For example, while the Lambeth, South- 
wark and Vauxhall, Kent and East London water 
companies receive an average of £1 10s. per house 
and £233 per mile of mains, the average receipts of 
the remaining four companies, which can only charge a 
lower percentage rate, are £2 16s. 4d. per house and £461 
per mile of mains. The average rate of the East London 
Company is 22s.; and at that rate it supplies approxi- 
mately 80,000 houses, out of a total of 197.965 supplies, 
at a loss. The tendency of the district is to get two 
families into one house for one water rate. The charges 
of the East London Company come to 5d. per 1000 
gallons, while the average income of municipal water 
supplies in the Provinces is 7d. or 74d. per 1000 gallons. 
In answer to the County Council's allegation that the 
increase of revenue of the companies, due to the rise in 
the valuation of tenements, was £218,000 per annum, it 
was shown, in the case of six of the companies, that, so far 
from being gainers, they had lost by reason of the higher 
rates imposed on their own premises. In 1871 the water 
companies, all together, paid rates amounting to £70,423 ; 
while in 1896 they paid rates amounting to £235,630. In 
the opinion of the Commission there are no valid grounds 
for attacking the revenues of the companies, on this 
point, as inequitable, and further, that any arbitration, to 
ascertain the value of the companies, must proceed in 
accordance with the statutory rights undoubtedly belong- 
ingtothem. ‘The companies have, upon the whole, per- 
formed their duties to the public satisfactorily and well. 
Most of them have gone through hardships; during this the 
shareholders ran great risks. Some have now reachedand 
others are approaching amore prosperous condition, but the 
Commission see nothing which, in the event of purchase 
being decided upon, would lead them to suppose that 
Parliament would sanction any exceptional provisions or 
depart from the terms of arbitration usual where the 
property of private persons is taken away from them 
against their will. It is assumed, therefore, that any 
arbitration there may be will be conducted on the lines of 
the Lands Clauses Act. Neither the London County 
Council nor the water companies had given any evidence 
as to the probable cost of purchase. It was not likely 
they would. The one wants to buy at the smallest 
possible price. The others do not wish to sell at 
all. The Commission, however, set themselves the 
task of estimating a value. They agree that an 
arbitrator should base his estimate, in the first place, on 


the existing net income of a company. Then he must 
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decide whether the income is stable or unstable, so as to 
jetermine the number of years’ purchase which will re- 
sree its true value to the shareholder. The share- 
ace ought to receive such a sum as would purchase 
ho Be ually good security producing the same income. In 
pa ic case the Commission think it would be im- 
proper for an arbitrator to give any compensation for 
compulsory sale; but “it is possible that an arbitrator 
might justly award something beyond the bare value 
of both present and prospective income, if any. 
The dispossessed shareholders would be properly en- 
titled to be recouped for the delay that might occur in 
finding @n equally good investment yielding the same 
income, &S well as for the cost of reinvestment, in addi- 
tion to the sum which that investment would require.” 
The possible amount of this grant can, we are told, be 
hardly estimated, and would probably be comparatively 
«mall. In the event of purchase, the Commission con- 
sider that should Parliament insist on a sinking clause, it 
would not be unreasonable, seeing the magnitude of the 
operations, to allow 80 or 100 years for the repayment of 
the money borrowed. As to any economies which might 
follow purchase, the London County Council estimated 
a saving of £50,000 a year. In the opinion of the Com- 
mission, the items going to make up this amount 
were mere assumptions, and that in nearly every 
case there would be an increased expenditure instead 
of a saving. They say, “Taking maintenance and 
management together, we have come to the conclusion 
that the saving by a purchasing authority will not be 
large. .’ When discussing legal and parliamen- 
tary expenses, in which the London County Council 
estimated a saving of £10,000 a year, the Commission say, 
« But the purchasing authority will have to make the 
same application to Parliament for extended powers as 
the companies ; and the expenses of the eight arbitra- 
tions leading up to purchase will be very heavy.” The 
Commission calculate the available income of the com- 
pames in 1901 as not greater than £980,000. This would 
be sufficient to pay interest and sinking fund on 25:27 
millions, or 27°87 millions, or 29°51 millions, according as 
the term of repayment was 60, 80, or 100 years. As 
concerns the sinking fund of the Chamberlain of the City 
of London, the details of which it is not necessary to go 
into here, it is thought by the Commission to be not im- 
probable that Parliament would direct the amount 
accumulated, up to the date of purchase, to be employed 
in aid of the purchase money ; ‘* but this amount will be 
insignificant, if purchase takes place at an early date.”’ 

The views of the various public bodies within Water 
London are given at some length. It is not necessary to 
go into them in detail, as they are sufficiently known. 
The Commission say that * they give little or no help in 
the solution of the difficult question as to what the 
financial results of purchase of the water undertakings, on 
arbitration terms, would prove to be.” Naturally 
enough the authorities have looked at the matter from their 
own point of view. They have no means of obtaining a 
proper grasp of the degree of provision necessary for 
supplying thirteen millions of people within the next 
forty vears. Then, too, the cases of certain Provincial 
authorities were gone into, and the London companies 
were compared to them. The Commission say, as to 
these:—". . . this, again, is a head of evidence 
which does not materially assist our inquiry; but so far 
as it goes, and for whatever it is worth, it does not prove 
superior economy in Corporation management.”’ 

The Commission next discuss the present and pro- 
spective requirements of Water London. On _ the 
question of purity, it appeared that some 15 to 20 
per cent. of the samples taken by the late Sir Edward 
Frankland showed bacteria in excess of the arbitrary 
100 per cubic centimetre laid down. From this it was 
argued that the companies were not taking proper care 
of the supply. On this the Commission resolved that 
the scientific treatment of our river-derived water should 
be in the hands of a public authority. They say :— 
* We think it would be an advantage to obtain that 
unity of management and uniformity of arrangements 
which are now absent.” Then, as regards pressure, they 
say “if some public authority became the purchaser of 
the undertakings, water would, doubtless, be supplied 
at constant pressure to the highest houses, to the great 
convenience of the public.” 

The estimate of the Balfour Commission as to popula- 
tion is adhered to. This makes the inhabitants of 
Water London ‘something over 12 millions” in 1941. 
The rate per head of 35 gallons is also adopted. 
These two multiplied together make a total of 423 
luillions of gallons. The Balfour Commission also came 
to the conclusion that the available supplies were :— 
From the river Lea 524 million gallons; from wells in the 
Lea Valley, 40 million gallons; from wells in the Kent Com- 
pany’s district, 27} million gallons, and from the Thames at 
least 300 million gallons. The question arose as to the 
amount of water to be left in the river Thames. The 
London County Council said 250 million gallons must 
always flow over Teddington Weir. Other experts said 
200, 150, and 100 million gallons. The Commission 
decided that the minimum flow at this point should be 
200 million gallons. In an ordinary year this decision 
will not operate harshly against the companies. In years 
of drought, the difficulties must be met partly by in- 


creased storage and partly by vesting in the Local | 


Government Board the power to allow the flow 
to be decreased “for such a number of days as 
the Board think expedient.” The takings of water 
might be governed on a six months’ average. This 
would allow larger quantities per day to be taken when 


the river was full. It is left to the discretion of the | 


engineers how soon, after flood, the water should be taken 


from the river, In crder to provide the necessary supply | 
and yet carry out the rule that 200 million gallons of water | 


must always come over.Teddington Weir, there must be 
Increased storage. The amount of storage calculated to 


be recuired is 17,500 million gallons. The reservoirs | 


When all made will cover an area of about ten square 


miles, and they will cost between £9,000,000 and 
£10,000,000. They need not all be at Staines. There 
are other sites, suchas Walton and Hampton, where they 
could be placed. No site has at present been suggested 
where water can be taken by gravitation. If such a site 
could be found it would have the double advantage that 
the cost of pumping would be saved, and _ that 
the intake would not be limited in times of 
flood to the capacity of the pumps. The storage 
reservoirs could be constructed gradually as the 
need for them arose. This was one of the great advan- 
tages of the scheme. 

As to the wells on the Lea Valley, after lengthy 
consideration the Commission are of opinion that the 
estimate of the Balfour Commission that 40 million 
gallons can be obtained from these even in such a dry 
year as 1898, is not too high. To obtain the 52} million 
gallons from the river Lea itself, considerable storage 
will be necessary to provide for years of drought. The 
county of Hertfordshire contended that the lowness of the 
Lea last summer was due not only to the dryness of the 
year, but to the pumping operations of the companies. 
The Commission say that, seeing that the Thames where 
there was no pumping, was itself unprecedentedly low, 
it was not surprising that the Lea was low also. It is 
estimated that a storage of something over 7000 million 
gallons will be required in the Lea Valley. 

The Commission, in short, decide that when the neces- 
sary works are completed, a supply of 120 million gal- 
lons a day may be relied upon from the Lea and from 
springs and wells in the Lea Valley and in Kent. Fur- 
ther, it may reasonably be expected that an additional 
supply may be obtained from the chalk, and in the 
Thames Valley, to supplement the supply of 300 million 
gallons a day from the Thames, ‘and to suffice for the 
needs of Water London up to 1941.” 

As to the Welsh scheme of the London County 
Council, we need do no more than repeat that the Com- 
mission decides against it on practically every point. 

If the Thames and Lea valleys remain the sources 
of supply, the capital expenditure up to 1941 will be 
£4,800,000 to bring the daily supply up to the already 
authorised 1853 million gallons from the Thames; 
£9,000,000 to £10,000,000 to provide storage for an ad- 
ditional 114} million gallons from the Thames; and 
£18,100,000 for works of distribution. To the £32,000,000 
to £33,000,000 thus made up, a further item must be 
added for storage works on the Lea. ‘If the further 
supplies of London are obtained from Wales, this outlay 
would be largely increased.” Large as these sums 
are, the Commission do not wish to imply that the 
companies could not raise them, but say that in 
their view ‘the magnitude of the future require- 
ments of London, in regard to water supply, leads 
to the conclusion that the concentration of the water 
undertakings into the hands of one authority is 
desirable.” In their opinion such a move would pro- 
mote the purity of the water, the efficient distri- 
| bution of the available supply, the prevention of waste, 
and would do away with the arbitrary divisions into 
which the water area is now divided. They further 
think that the large storage works could not be carried out 
by the companies unless they amalgamated, and amal- 
gamation would be extremely difficult, or even impossible. 
They consider that expenditure in the future will be less 
remunerative than in the past. ‘A turning point has 
been arrived at.” The profits of the companies have, up 
to now, generally speaking, increased. If large expendi- 
ture, unremunerative for many years, is undertaken, 
directors, with the double duty of looking after the 
interests of both consumers and shareholders, ‘‘ would be 
placed in a difficult position, which might lead to results 
unsatisfactory to the consumers; whereas a_ public 
authority, having acquired the undertakings, will be 
likely to have no other object in view than to satisfy the 
requirements of the consumers.”’ 

The Commission think that it is desirable that the 
undertakings of the water companies should be acquired 
and managed by a public authority. If Parliament 
thought fit to dispense with a sinking fund, it is thought 
“that a purchaser would be able, by maintaining the 
present charges, to pay his way; and that the growth of 
the water revenue would render it possible to reduce the 
charges for water’? sooner than the water companies 
could reduce them. 

The London County Council was pledged, in the event of 
their purchasing the undertakings of the water companies, 
to make a division among various areas. This partition 
the Commission think most undesirable. ‘They will 
involve needless waste and expense, and can only be 
carried out with constant friction in working details, and 
at a greatly increased cost of management.” For this 
reason, among others, the Commission have decided that 
the London County Council should not be the purchasers. 
We have already dealt with one of the other reasons—the 
Welsh scheme—and its cost. We have also dealt with 
the proposed Water Board, its construction and powers. 
If the Government see fit to impose a sinking fund, the 
Commission predicts the probability of a deficit. This 
deficit, it is proposed, should be met by a rate-in-aid. 
This rate-in-aid is ‘‘ unjust to those ratepayers who had 
at their own cost provided themselves with a water 
| supply.’ Breweries and other industrial establishments 
come under this category. ‘But there are public pur- 
poses, such as extinguishing fires, watering streets and 
roads, flushing sewers, supplying public baths and wash- 
| houses, which benefit all rate-payers,” and in considera- 
| tion of these ‘all ratepayers may be fairly called upon 
| for some contribution.” 

It is also foreshadowed that a further rate may become 
necessary when new work is undertaken. If this should 
happen then the rate would be varied in different areas, 


with the rating of these consumers. 

The suggested Water Board is to be required, Ly 
statute, to draw up an annual report of their proceedings 
and a statement of their accounts, to be included in the 


annual report of the Local Government Board now sub- 
mitted to Parliament. 

The remaining portion of the report deals with the con- 
trol of collection and distribution of the water. We do 
not propose to enter into this portion at any great length. 
The question as to when flood water may be taken is 
again raised, but no new light thrown upon it; saving 
that the opinion of Sir Edward Frankland is given, that 
with sufficient storage area, even the top of flood may be 
taken. Every filter bed, it is recommended, should have 
a filter well from which to take samples; and also an 
automatic recorder to indicate the rate of filtration per 
square foot. The water examiner is to have right of 
entry, and inspection of all parts of the waterworks, and 
he is to have power to compel the cleansing or improve- 
ment of filter beds, and is to receive the reports of all the 
experts. Experimental laboratories are suggested for the 
bacteriological examination of the water. Neither the 
London County Council nor other public authorities are to 
have power to appear before the auditor for the purpose 
of challenging items of expenditure. 

The important subject of ‘* waste’ meets with a large 
amount of attention, but not one whit more than it 
deserves. If the companies have failed at all it is in this 
particular. Still there are signs that they have recently 
been taking steps to prevent waste. The New River 
Company has taken the lead in this respect, and had all 
the companies made the same reduction there would have 
been a saving of over 28,000,000 gallons in 1897, and of 
nearly 23,000,000 gallons in 1898. With 12,000,000 people 
a waste of five gallons a head means 60,000,000 gallons 
aday. The Commission think that the companies should 
be allowed to charge non-domestic supplies by meter. 
They should also have control of the water fittings on 
consumers’ premises, cisterns being included under 
fittings. The Local Government Board, it is suggested 
on the other hand, should have the power to prescribe 
periodical returns, &c., and to inquire into the provision 
made for present or future wants. 

In conclusion, the Commission, without expressing dis- 
trust of any representative or other public authority, 
think that the various measures of control, i.e., the 
checking of the amount of water taken from the Thames 
and the Lea, the conditions of storage and filtration, con- 
trol by the water examiner, should certainly be kept 
alive in the event of purchase. How to impose penalties 
when dealing with a public authority would be matter for 
consideration. 


THE DETAILED WEIGHTS OF A LOCOMOTIVE 
ENGINE. 
For a considerable period we have held that a state- 


according to the number of consumers, and in accordance | 


ment of the precise weight of the various details which 
| go when combined to make a locomotive engine and 
tender would be useful and interesting information. We 
have, however, found it very difficult to obtain anything 
of the kind. Not many locomotive superintendents 
| possess it. Private firms are reluctant, in most cases, to 
make facts of the kind public. It is because the informa- 
tion is not easily obtained that we have particular pleasure 
in expressing our sense of obligation to Mr. James 
Holden, M. Inst. C.E., chief mechanical engineer of the 
Great Eastern Railway, for the following tabular state- 
ment. Nothing of the kind has ever before been 


published. The minute detail in which the weights are 
given leaves nothing to be desired, and no doubt 
represents a great deal of time and labour. Several 
points will suggest themselves to our readers, we fancy, 
as things which have never before been brought home to 
them; as, for example, the great proportion of the 
whole which is dead weight not carried on springs. Thus 
these last, themselves, weigh over 17 cwt. The wheels 
and axles weigh 8 tons 14 ewt., and so on. 

We hope to be able in succeeding impressions to give 
similar particulars of other types of engines both home 
and foreign. 

List of the Actual Weight of the Various Parts of a 
Goods Engine and Tender, V 14 Class. 
ENGINE. 

Boiler. 

t. c. q. Ib. 

Boiler shell, dome, and dome cover (steel) 8 11 2 14 
Tube plate (steel) ... 0 4 8 6 
Foundation ring (wrought iron) ... 0 3 211 
Fire-hole ring (wrought iron) 
11 longitudinal stays (wrought iron) ... 07 019 
Support for longitudinal stays : 0 0 2 133 
| Regulator rod (wrought iron) 0100 
| Internal steam pipes (copper) os 0 1 120 
4 angle irons for roof bar slings (steel) 0118 
es +s 3; expansion brackets... 0 0 3 16 
Angle iron for regulator Hee 000 2 
2 hand rails vere 00115 
5 1 122 

Fire-bow. 
Copper fire-box ... 
8 roof bars (cast steel)... ... 013 010 
Roof bar bolts (wrought iron) 6868 
S roof bar slings ... ... 0 0 124 
16 roof bar sling pins ... ...  «.. 0 0 116 
633 copper stays, lin. diameter ... 060 7 
2 6 215 
Tubes. 
250 tubes, 13in. outside diameter (steel) ... 114 0 4 
114 0 4 
Smoke-bor. 

Smoke-box door (wrought iron)... ... «. O 4 011 
side plates (wrought iron) .. 0 3 0 27 


door lugsand pin... 0 010 
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Dart. a 
Cross bar and ‘pins ‘for dart (wre rought iron) 
2 castings for cross bar... “ 
Blower 
» pipes (external) 
Chimney (barrel wrought iron, base steel) 
Blast pipe and cap (cast iron) : 
gear 
Elbow for steam pipe (cast iron) | : 
Steam pipe complete (copper with brass 
flanges) 
Protection plate for tube plate (cast iron). 


Ash-pan. 


Ash-pan (wrought iron)... 
a for fire-bars (wrought iron) 


Fire-bars (cast iron) 
Damper gear complete... 
Set of ash-pan studs 

Lagging. 
Wood lagging complete. 
Steel lagging : and bands complete 


Fire-box coping ring 

Dome casing ... 

Safety valve casing (bottom steel, I, top cast 
iron) 


Cab. 


Cab, sides, weather-board, and roof (sides 
and weather-board wrought iron, roof 

Pressure gauge 

pipe 

Whistle rod and guide .. 

Staff holder ae 

2 hand rails complete ss 

2 number plates (brass) 

Sight-feed lubricator (Stone’s) 

” pipes 

2 windows (brass frames) ... 

2 hand rail sockets 


Frames, Frame Stays, &c. 
2 inside frames (steel) ... 
Angle iron on inside frames (wrought jron) 
2 outside frames (wrought iron)... 
Buffer beam (steel) 
Trailing buffer plates (w rought iron). 
Stays between inside frames (steel) . ; 
tex and outside 
fr ames (wrought 
2 gussets at leading end (steel) . 
2 expansion brackets (wrought iron)... 
Foot-plate casting (cast iron) 


Cylinders (cast in one piece). 


Cylinders with covers iron) 
5 cylinder cocks 
Cylinder cock gear 
2 lubricators ...... 

Motion. 
2 pistons (head cast iron, rod steel) ase 


Piston glands and neck rings (gun-metal) 
2 slide bars (wrought iron)... ... 
Slide bar bolts and nuts (back end) an 
= (front end) . 
2 crossheads and gudgeon pins (crosshead 
cast steel, gudgeon pin wrought iron) ... 
3 connecting-rods complete (wrought i iron, 
gun- -metal beari ings) . 
2 valves (phosphor bronze) .. 
2 valve buckles (wrought iron) . 
2 intermediate valve spindles. ‘(wrought 
2 valve buckle glands beau 
Intermediate valve spindle g guide (cast iron) 
Motion plate (cast steel) Sa 
2 expansion links (wrought iron) 
2 lifting links (wrought iron) 
Reversing shaft (wrought iron) ... 
brackets (cast iron) ... 
> +, Spring and bracket ... 
rod (wrought iron) 
screw and bracket complete 
(screw wrought iron, bracket cast iron) 
2 excentries, double (cast iron) . 
4 excentric straps (cast iron) 
4 rods (wrought iron) ... 


Arle-box Guides. 
6 axle-box guides and wedges a cast 
steel, wedges cast iron) nate 
6 axle-box guide stays (wrought iron) 
6 sets of bolts and nuts —— 


Springs. 
6 springs, 13 plates 5in. by din., 3ft. centres 


o 


| 


~ 


cocoow 


CO 


mo 


bo 


bo 


bo 


t. q. lb. 

spring hangers, side (wrought iron) 0 0 8 15 
” ” centre (wrought iron)... 0 0 38 8 

» hanger brackets (wrought iron)... 1.23.8 
017 2 8 

Injectors. 
injectors (gun- -metal)... 6 014 
2 injector feed pipes (brass)... 00119 
3 » rods bes 1 
2 , feed pipe stays as 0 0 1 16} 
2 connections... 1 56 
2 » delivery pipes (copper) 011 8 
2 » overflow pipes (copper) 
2 », Steam pipes (copper) ... 0 0 2 23} 
0 4 2 15} 
Brake. 
Steam brake cylinder (cast iron) .. .. 0 2 8 0 
” leverand pins... O O 2 13} 
6 brake hanger brackets and 

iron) ... 0 1 1 203 

6 brake hangers (w srought iron) 038 0 6 
6 ,, blocks and pins (blocks cast iron) 0 8 018 
3 ,, hanger cross stays (wroughtiron) 0 3 1 26 
» rods and nut 0 2 116 
Steam brake pipes... ... 
017.0 2 


> 
8 


Draw Hook, Draw Bar, Buffers, 
Draw hook, coupling links and nut (w Wiagtd 


6} | 


Draw hook, rubbers and ‘plates a 0 0 110 
Trailing draw bar (w rought iron) 00 821 
pin (wrought iron) 0 0 20 

2 side links (wrought iron) . j 0 0 8ill 

2 side link pins (wrought iron) aes 0 0 0 20 

2 buffers (steel) ... @ 84 8 

Buffer packing 0 0 O 123 

Bolts and nuts = 0 0 018 

2 life guards (wrought iron)... 00 8 5 

07 2 8 
Wheels. 
Leading wheels (wheels cast iron, tires and 
axle steel) ... 212 10 
Driving wheels (w heels ‘cast iron, ‘tive eS s and 
axle steel) ... o 2 0 
Trailing wheels (wheels ‘cast i iron, ‘tires and 
814 0 0 
Axle-boxes and Side Rods. 
6 axle-boxes complete (gun-metal) 011 010 
2 side rods complete (wrought iron, 
metal bushes) ... ... 0-9 246 
1 0 126 
Sand-boxres and Splashers. 
2 leading sand-boxes and ee on 
ion)... 06 814 

2 driving splashers (cast iron) 023814 

2 trailing sand-boxes (cast iron)... 4.2.5 

Leading : sand-box gear... 0 0 215 

» sand pipes 0 0 019 
Trailing ,, 0 0 020 
O17. 14 

Footplates, 

Front footplate (wrought iron) ... o 1060 2 

Side footplates (wrought iron) 0 6 1 20 

Trailing flap plate complete ( wrought iron) 0 1°04 

Footboard complete (wood)... ... O-1 ut 

Trailing foot-steps and plates (wrought iron) 0 2 016 

012 1 25 

Total weight of engine, empty ... . 8415 1 8B 

TENDER. 
Tank, 

Tank (wrought iron) ... ... ... .. «- 417 1 0 
| Holding-down bolts... O O O 20 
| 2 hand rails and brackets ... ... 0 0 112 

2 angle irons (wrought irom) 


Footplates and Foot-steps. 


4 leading foot-steps (steel. 
| 4 trailing 1 022 
06 127 

Frames, Vrame Stays, dc. 
Outside frames (steel) . 019 8 0 


Angle iron on outside ‘(wrought 


Inside frames (steel) 07 218 
Angle iron on inside frames (wrought iron) 0 2 2 26 
8 gussets between inside and outside frames 

(steel) . 021 4 
2 stays bew een "inside ‘and “outside frames 

(steel) .. 0 0 3810 
3 stays between inside frames (steel) | iM Bo BS 
2 (front and 

3 stays between outside. frames (steel) 6 2 2-8 
Leading buffer beam O22 4% 


Brake. 
t. @ 
Brake column (cast iron) 00 ‘ . 
» screw and nut complete ‘(wrought 
iron) tee 0 0 219 
Brake shaft (wrought iron) .. ‘ 0 2 219 
» rods and adjusting nut “complete 
(wrought iron) 
6 brake hangers (wrought iron) .. oe oe O 2 O16 
,, hanger brackets (wrought 0027 
» pins (wrought iron) . 00 
6 ,, blocks (cast iron) 03114 
6 ,, block pins (wrought iron) 00 015 
2  ,, shaft brackets (wrought iron) 0232 01 
3 ,, hanger cross stays (wrought iron) 0 2 0 7 
01730 
Springs. 
6 springs, 12 plates, 4in. by }in., 4ft. centres 
(steel) . eee 011 810 
12 spring hangers complete (wrought iron) 021% 
017 13 
Axle-bores. 
6 axle-boxes complete (cast iron, a -metal 
6 axle-box covers (cast iron) OR. 
0 12 123, 
Guides. 
6 axle-box guides (cast iron) 0 6 218 
6 guide stays (cast iron) ax 
6 stay bolts and nuts... 
Axle-box guide bolts and nuts as 90 
0 8 016 
Wheels. 
3 pairs of wheels complete, 4ft. lin. dia. 
(wheels, axles, and tires, steel) ... ... 5 6 2 21 
5 6 221 
Draw Hook, Draw Bar, Buffers, d&c. 
Draw hook, coupling links, and nuts 
Draw hook, rubbers and ‘plates ee 00118 
guide (cast iron) 0.817 
2 side chains (wrought iron) oe Oo 2% 
2 life guards (wrought iron)... o 
2 trailing buffers (steel) o 8s 1-3 
Trailing ‘buffer packing... 0 0 0 26 
2 intermediate buffers (w rough tir iron) 0 0 383 6 
2 buffer guides 0 0 118 
Rubbers and plates 
Draw bar plates 0 0 318 
Side link plates 002 8 
» 0 0 0 20 
011 3 0 
Feed Cocks. 
2 feed cocks and pipes... 02 4 
002 4 
Total weight of engine empty ... ... ... 3415 1 3 
Total weight of tender, empty ... ... ... 1610 3 9 
Toran WrIcHT oF ENGINE AND TENDER, 


THE DEVELOPMENT OF RUSSIAN INDUSTRIES. 

Tue Russian Ministry of Finance has published recently a 
comprehensive report showing the increase in Russian manu- 
factured products for the year ending December, 1897. 
According to this report it appears that 80 per cent. of all 
manufactured products come under four heads, viz., textile 
industries, articles of food, mining, and metals. The other 
branches of industry are but poorly developed. During 1897 
the textile industry was carried on in 4449 mills, ‘which 
employed 642,520 hands, and turned out goods to the value 
of 946,296,000 roubles. The great increase in this industry 
is well shown by a comparison with the figures for the year 
1887, when the mills numbered 2817; the workpeople were 
339,178 in number, and the value of goods produced was 
463,044,000 roubles. In regard to articles of food the in- 
crease in these ten years was as follows :—Producing centres 
rose from 14,508 to 16,512; the value of the products rose 
from 375,286,000 roubles to 648,116,000 roubles; and the 
number of workers engaged, from 205,223 to 255,357. In the 
iron and steel industries the works increased in the same 
period from 1377 to 2412; the output from 112,618,000 to 


310,626,000 roubles ; and the workmen from 103,300 to 
214,311. In 1887 there were 2656 mines and mining 
works, and in 1897 they had increased to 3412; the output 


rose from 156,012,000 roubles in 1887 to 3J3,749,000 roubles 
in 1897, and in the same period the number of workmen em- 
ployed had risen from 390,915 to 544,333. The development 
of single branches of industry during the decade in question 
is shown clearly in the report by means of average tables of 
percentage. Thus, the productions of the mining industry 
increased at the yearly rate of 11:2 per cent. in comparison 
with their sum total; the chemical industry, at the rate of 
10°7 per cent.; the timber trade, at 9°3 per cent.; iron and 
steel, at the rate of 8°4 per cent; ceramics, at 8 ‘per cent. ; 

and textiles, at 7°8 per cent ; and paper shows the lowest 
rate, being only 3°2 per cent. It may be remarked, in con- 
clusion, as showing the scanty attention bestowed on 
husbandry by the Russian Government, that the preparation 
of animal products rose at the rate of only 4 per cent., and 
the production of articles of food at but 1:7 per cent. 
Russia is slow to grasp the fearful lessons of the recent 


210 2 23 | famine years. 
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ELSWICK NAVAL MOUNTINGS. 
No. IV, 

Passive to guns of larger calibre. Twelve years ago, all- 
round loading was provided for the Re Umberto, protection 
being given by a circular barbette. In this mounting a fixed 
“working chamber’ is made below the turntable, into 
which depend, from the rear of the gun, hoists which can 
be charged from any position of the working chamber, 
so that the gun can be loaded from any position instead 
of it being necessary to train the gun in order to bring 
its breach to a fixed hoist. The charges are brought up 
by a central hoist. This arrangement is seen in one form 


in ‘ig. 23 (post). This is applied in somewhat the same way | 
in the Cesar, Illustrious, and Canopus classes. To | 
reduce the work of overcoming the friction of the | 


trunnions, a special device is placed under the trunnion 
of the gun between the plates of each cheek of the car- 
riage. It consists of the are S—see Fig. 14—supported 
on the spring T. The springs are made powerful enough 


lift, say, 98 per cent, of the weight of the gun, so that | 


although the gun is not thereby lifted off the usual 
trunnion bearing in the carriage, the majority of the 
weight is transferred to the rolling surface of the are U, 
and to its point at W, where the knife edge friction is 
insignificant. The recoil presses are made on the Vavas- 
seur principle. The piston-rods pass out of their cylinders 
at opposite ends, and are attached to the gun slides, so 
that one may be used as a means of running the gun out 
and the other for running it in. The hydraulic pressure 
for this purpose is passed to and from the cylinders by 
means of a passage drilled up the centre of each piston- 


Then came a desire for a second or alternative station for 
loading, together with breech mechanism carried on the 
| gun and armoured shields, protecting as much of the guns 
as possible, which found expression in the design shown 
in Figs. 15 and 16, carried out in the Japanese ships Fuji 
and Yashima, which, like some earlier designs, had a 
single fixed loading station, but had an important altera- 
tion in the hydraulic loading rammers. These were made 
| with a trough, attached to and moving with the second 
or larger ram. 

The ammunition cage, instead of coming up between 
the rammer and the gun, was placed alongside the 
rammer, so that the shot and powder charges can 
| readily be rolled out into the trough carried by the 
rammer. Moreover, as this trough advanced towards the 
gun, it acted as a locking bolt to seeure the gun turn- 
table in position, and then to secure the gun slide in 
| position, and finally it bridges over the breech screw 
| threads in the gun. 

The smaller ram of the rammer next advanced, push- 
ing the charge from the trough into the gun. This 
arrangement removed all fear of damage to the rammer 
by movement of the ammunition cage, training the turret, 
or depressing the gun. 

For the alternative method of loading, the gun was 
placed in line with another hydraulic rammer titted at the 
rear end of the gun shield, where space was allowed for a 
small chamber, giving room to work, projectiles from a 
small bin to a trough in line with the rammer. This 
loading gear could be used in any position of training of 
the guns. 

A concurrent advantage of the shield is that the sight- 


ANTI-FRICTION TRUNNION BEARING 


rod, so that the connection of the hydraulic system is 
only made to that end of each cylinder which never 
receives a high recoil pressure. 

The ammunition hoists behind the gun are carried upon 
the centre girder of the turntable to which their guides 
are attached. The powder tube is inclined at the loading 
angle, and is partially blocked up at its bottom end, so 


that the powder when passed on to it may not slide too | 
far through. The powder charge, delivered by the central | 


hoist, is passed over by hand in separate parts to this 
tube. The shot trough is also fixed at the loading angle, 
and is pivoted, so that it may be slung round to receive 
the shot from the central hoist. The cylinders for work- 
ing these ammunition hoists are telescopic, the smallest 
ram having insufficient power to lift the powder and shot, 


so that it is not till after the shot is rammed into the gun | 


that the hoist has power to lift the cage to the height 
required for ramming the powder home. The breech 
mechanism is hydraulic, and is cavried in the turntable 
within the protection of the armour, so that, although 
the guns, as in our own vessels, are almost entirely 
exposed, there is no very vulnerable part about them. 
The central ammunition hoist passes up from the shell- 
room and magazine passages to the battery through an 
armoured tube. The cage is almost cylindrical, and is 
provided with a turntable top. Before sending the hoist 
down to receive the charge, it is necessary to turn this 
table top into one particular position, and this position 


will present the shell and powder receptacles in the | 


correct direction for charging the hoist down below. I, 
when the hoist comes up with the charge, it is found that 
the gun is so trained that the rear hoist is not in line with 
the centre hoist, the turntable top can be revolved to the 
proper position, and if the gun turntable is in motion the 
hoists can be locked together while the shot is passed 
through from one to the other. The trial of this mount- 
ing took place on April 26th, 1893, and later on those of 
the Sicnia and Sardegna, which were of the same design. 

Six ships of the Royal Sovereign class had their guns 
mounted in oval barbettes, with one fixed loading station. 
These guns were almost devoid of armoured protection. 


|inner rams push it home. 


ing hoods are placed well above the guns, thereby giving 
| a better all-round view. At the same time, however, the 
| men at the guns are less completely protected, and small 
| projectiles may enter at the gun ports. 

The ships fitted according to this design are seven of 
the Majestic class, also the Japanese ships Fuji and 
Yashima. 

In Figs. 15 and 16 the different parts are lettered as 
follows :—A, the top of the ammunition trunk, with the 
door C, through which the charge and projectile are 
passed out on to atray on the bogie B; F is the hydraulic 
two-throw rammer. The motion of its large annular 
ram pushes the bogie forward to its limit, an exten- 
sion of the tray entering the gun. The inner ram with, 
the buffer head, pushes the shell or charge home. <A 
large clock-faced dial shows when this is effected. H is 
the hydraulic capstan for the hoist. In the all-round 
| gear, on the upper level, that is, on the floor of the shield, 
M is the hydraulic rammer with four telescopic rams. 
The first two move the tray on to which the shel! is 
hoisted by the block and tackle O up to the gun, the two 
Some difficulty will be 
experienced in following the drawing of the gun and 
carriage, on account of the small scale of the parts. 
S S is the built-up steel girder of box section, in which 
the recoil and running-out cylinders are fitted. P is the 
running-out lever; N the lever for the rammer. Powerful 
steel cheeks, carrying the trunnions U, are bolted to its 
sides. Below it is a cast steel bracket W. Vis the 
elevating cylinder, coupled to this bracket by a connecting- 
rod. X is the gear which regulates the elevation. The 
mounting revolves on a live roller-path, of which n n are 
rollers. Elbow pipes, d d, conduct pressure to the recoil 
cylinder, through a second lot of elbow pipes, which allow 
of vertical movement. 6 6 is a hydraulic buffer to 
| arrest the movement of the mounting when trained to 
its maximum. There are two of these, and they revolve 
| with the shield, coming against fixed stops cc. The 
| sighting-hood is shown by g g; f f is the fore and 
|e e the back sight. The latter is adjustable. Z is the 


for training. The plan view shows the rack, I I, and t 

pinion mm. cc is a plate with a curved top edge fi x 
to the side of the barbette, which limits the depress} red 
the gun in such a way that it may not destro ‘td x 
fittings when firing nearly axially. roe 


GREAT NORTHERN RAILWAY SUBURBAN 
WORKS, 


Tue Great Northern Railway Company has now in hand 
good deal of new work in the London district, chiefly in the 
never-ending direction of providing further facilities for the 
increasing traffic. What is already begun is but the prelude 
to greater undertakings of the same kind, designed to affo ‘i 
in particular, better accommodation for traftic between s 
suburban main-line stations and the North London Railw : 
vid Canonbury. This takes the shape of further widening ped 
the down side, beginning at present about a furlong south 4 
the girder bridge, or ‘flying junction,” carrying Pag 
High Barnet line over the main roads. This bridge is at 
very acute angle, and falls sharply towards London, i. 
additional opening is being made under it close to the east 
end of Oxford-road, where a narrow footway goes under it 
into Finsbury Park. From here, by setting back the 
shallow slope of the cutting with a concrete retaining wajj 
and making a new arch, in blue_ brick, under Endymion-toad 
bridge, space is being found for another double line, joinin; 
the down slow roads from the commencing point jon 
mentioned with the same near Dagmar-road, a distance of 
about three-quarters of a mile. A little further on, just 
across the Tottenham and Hampstead Junction Railway, the 
widening begins again on a larger scale and spreads out into 
four new roads at Harringay Station. One, at least, of these 
is already in use for goods traffic. The station is quite 
isolated by this arrangement from the high ground on each 
side, and is approached by footbridges, which also connect 
Quernmore and Burgoyne-roads by crossing the railway, Qn 
the west side additional platforms will be necessary if stop- 
ping passenger trains use the new lines. The ground rising 
sharply to the westwards, a heavy bit of excavation has been 
required here in the stiff London clay. A considerable force 
of men, with a steam crane, are still working at it, Opposite 
Harringay down signal-box, putting in a massive retaining 
wall of blue brick. 

_ Getting round the corner of the hill just beyond, fresh 
sidings are being made, filling up Hornsey Vale between 
Uplands-road and the railway. The spoil from further up 
the line is deposited here, where the contractors, J. D, 
Nowell and Son, of London, have at work the tank engines 
Florence and Diamond. These sidings form an addition to 
what are known as Ferme Park down sidings, which corre. 
spond to still larger sidings on the up side, with which they 
are connected over the passenger lines by a flying junction 
called Harringay Engine Viaduct. These up sidings are 
chiefly for coal traftic, but at the far side run lines leading to 
a splendid new range of engine sheds, capable of holding, 
apparently, something like fifty engines, standing east of 
Hornsey Station, and extending between the goods depart. 
ment and the New River. These sheds are of pressed red 
bricks, and constructed in the usual modern style, with rows 
of roof-lights running across from side to side. They come 
right up to Hampden-road, which leads from Green-lanes to 
Hornsey Station. This latter is now one of the smallest and 
most antiquated the Great Northern has anywhere near 
London, from which it was, for a good many vears, the first 
stopping place. It is, in fact, of the type originally built in 
the country districts fifty years ago. It is approached by 
quite a wonderful series of wooden staircases and foot- 
bridges from Hampden-road. The widening — works 
cease here on the down side, but on the up they are 
carried forward to improve the access to Hornsey sidings. 
An extra bridge over the New River has been needed 
for this, and an entire reconstruction of the passage of the 
railway over Turnpike-lane, just beyond. This has been a 
most awkward and dangerous place for vehicular traffic, two 
important roads meeting just west of the line, and after 
crossing the New River, going sharply down hill under the 
railway towards Green-lanes. With the prodigious growth 
of the district and the enormous traffic in building materials, 
this point became a regular deadlock at times. Besides the 
new bridge work for the widening lines, the old main line 
brick bridge has been superseded by a fine piece of girder 
work built over it, the latter being now in process of removal. 
The roadway has been greatly widened, and the side walls 
covered with white tiles in the manner now always adopted. 
No widening could be carried further than the south end of 
Hornsey Station, on the down side, Tottenham-lane running 
close alongside the railway, followed by the New River and 
its filter-beds and reservoirs, extending nearly to Wood 
Green Station. In connection with these improvements, 
Hornsey Station is soon to be entirely re-built ; in fact, some 
preparations for the work have already begun. The miles of 
new streets in all directions about here leave no doubt as to 
the absolute necessity, on the part ef the Great Northern 
Company, for looking ahead and providing for the future of 
this part of its district. 

The works soon to be begun to connect the down Canon- 
bury goods and passenger lines with the new roads just 
described, near Finsbury Park, will require some heavy 
bridge work over Seven Sisters-road, Wells-road, and Stroud 
Green-road. These are to be 60ft., 53ft., and 40ft. wide 
respectively. In crossing the first-named, opportunity will 
be taken to replace the westernmost of the four bridges by 
one of a single span, as it alone has piers in the footway, 
making it inconveniently narrow for so busy a thoroughfare 
as this is now. 

The short branch railway across Wells-road to Finsbury 
Park goods and coal station will also be widened, the total 
length of new lines, which have to be completed by July 3rd, 
1901, is nearly 14 miles. This includes the work which is 
now in progress on the down side and has been described 
above. The whole was authorised by an Act of 1894, 
which allowed five years, since extended to seven, for Its 
completion. 


Motor VEHICLE Users’ DEFENCE AssOcIATION,--An assocla 
tion bearing this title has been formed to protect the interests of 
the owners of motor cars. It is not connected with any other body 
of motor car users, but the chairman and vice-chairman of the 
Automobile Club have consented to act in similar capacities in the 
new body. The secretary and treasurer is Mr. George R. Helmore, 
84, Chancery-lane, London, to whom all communications should be 


| léver controlling elevation, H H a horizontal hand-wheel 


addressed. 
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f the Proceedings of the Institution of Civil Engineers. 
Vols. CXXXV:, Vi., Vil., and viii., 1898-99. 
ening meeting of the 1898-99 session of the 
1 of Civil Engineers was held on November 1st, 
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Institution 
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n Mr. William Henry Preece, C.B., F.R.S.— | 


risk of sudden heating results from close fixed adjustment, | ot mind,” is a proverb well exemplified by many cases 
‘A perfect bearing,” he goes on to show, “for high-speed, | of neglect to pay proper attention to adequate sewerage 


double-acting engines, must not only have an automatic 
| close-up adjustment without pressure, but must also 
| provide for the es eames due to the increased tempera- 
| ture which must always occur in engines running at high 
speeds.” The method adopted by Mr. Dales for providing 


in growing districts. In the present work the subject 
is treated of from its very beginnings. We are re- 
minded how that open watercourses were in some 


|instances first used as channels into which to dis- 
| charge sewage. These, when they became offensive, 
ted K.C.B.—delivered his inaugural address | #2 automatically adjusting bearing consists of the appli- | were simply covered in. The tortuous windings, small 

after his election to the presidential | cation of hydraulic pressure to a ram which bears upon the | gradients, and uneven bottoms of these streams were 


on" be expected, the address deals almost | Upper brass. The lower brass is fixed in the usual way. | frequently causes of stagnation and nuisance. Then, too, 


chair, As Was to 

entirely with the progress of electricity, and in a large 
measure with undertakings in which the author had taken 
part. It is practically a brief history of the rise of 
modern electrical engineering, a branch of the profession 
which the President believed must some day become 
paramount. His address concludes with these words: 
« Every engineer must ultimately become an electrician ; 
and electricity will be the most general, the most useful, 
and the most interesting form in which he applies the 
fundamental principles of energy to the wants, the 
comforts, and the happiness of mankind, ; If it was the 
eustom to discuss presidential discourses, it is far from 
unlikely that some members of the Institution would 
have taken exception to the tone of absolute conviction 
which characterises this utterance, There is still ample 
occupation for purely mechanical and civil engineers, 
and there is as yet no certain sign that every other branch 
of the broadest of all professions is to be subordinated to 
the sway of electricity. 

The papers which appear with discussions in 
Part .I. are * The Extraction of Nickel from its Ores by 
the Mond Process,” by Sir William Roberts-Austen ; 
“Electrical Transmission of Power in Mining,” by W. 
R. Esson; and ** The Effect of Subsidence due to Coal 
Workings upon Bridges and other Structures,” by 8. R. 
Kay. The first of these papers forms the most complete 
exposition in English of a process which has secured 
much attention both on account of the ingenuity. dis- 
played by the inventor in the use of chemical and 
mechanical knowledge, and of the possible commercial 


| On the down vtroke, the pressure being taken off the 
| upper brass, a spring contained in the apparatus forces 
| oil through a check valve into the cylinder, and drives 
down the ram. On the upper stroke the valve closes, so 
that the ram cannot lift. Mr. Dales has applied his in- 


vention to the principal working parts of an engine. | 
Sectional drawings show the construction very clearly. | water-closets. At first it was forbidden by law to 
A paper on “ The Effect of Wear upon Steel Rails” leads | discharge from these into the. storm-water sewers. Then 


to a long and instructive discussion. In it the author, 
Mr. W. G. Kirkaldy, places before the Institution de- 
tailed results on a number of experiments which his firm 
had carried out on rails submitted by several railway 
companies. It is a paper which no one interested in rail- 
way matters can afford to leave unread. The author, at 
the end of a short appendix, asks a most pertinent ques- 
tion, ‘* Could not a standard or ideal quality of steel for 
a rail be arrived at now by a series of experiments, not 
upon new rails, but deduced from rails of known life and 
behaviour, taken up out of various tracks for experi- 
mental purposes ?” 

The first of the “ other selected papers,” that by the 
late Sir William Anderson on ** Some Properties of Cor- 
dite, *’ will be read with interest at the present time. 

In Part III. we have the following principal papers : 
“The Waterworks of the Madras Presidency,” by J. A. 
Jones; ‘*The Lake Superior Iron-ore Mines, and their 
Influence upon the Production of Iron and Steel,” by 
J. and A. P. Head; “ Improvements in Dioptric Apparatus 
for Lighthouses,” by W. T. Douglass and J. A. Purves; 
and two papers taken together on “ Water-tube Boilers 
for Marine Engines,” by J. T. Milton, and “ Recent 


outcome of the invention. Dr. Mond’s process ‘depends 
on the remarkable prope:ty possessed by nickel of form- 
ing a volatile compound with carbonic oxide, or, as 
it is called in modern chemical nomenclature, carbon 
monoxide. When this gaseous compound is heated to 
180 deg: Cent., nickel is released in the metallic form.” 
The process is particularly valuable for the treatment of 
ores which contain copper and iron, as well as nickel. 
The ore is first roasted and then * Bessemerised ” to 
concentrate the nickel and copper, and then passed 
through the five following operations :—(1) It is roasted 
in any suitable furnace; (2) about two-thirds of the 
copper is extracted by the application of sulphuric acid ; 
(3) the nickel and copper are reduced to the metallic 
state in a tower, the reducing agent being hydrogen con- 
tained in water gas; (4) volatilisation, part of the nickel 
is taken away by carbon monoxide in the form of nickel- 
carbonyl; (5) decomposition; here the nickel-carbony] 
is heated to 180 deg. Cent., and the metallic nickel de- 
posited on sheets of iron or on small granules of commer- 
cial nickel. Such is very briefly the chain of operations. 
Further details of the plant at Smethwick are given in 
the paper. Not much value attaches to the discussion 
which followed, though Mr. Hadfield’s account of some 
tests made with nickel steel, in which Mond nickel was 
used, are interesting. 

Mr. Esson’s paper is a careful description of a par- 
ticular installation of electrical mining machinery in 
South Africa, at the Sheba mine in the De Kaap Gold- 
fields. No comparison between electric and other means 
of power transmission is instituted beyond the observa- 
tion that “ electricity is the only practicable means’ for 
miyving work. A long discussion follows the paper, in 
which speeches by Professor Ayrton, Professor Forbes, 
Mr. Parker, Mr. Siemens, and several others are reported. 
The attention of the speakers was principally directed to 
the multiphase system, which Mr. Parker did not ap- 
prove, whilst Professor Avrton was strongly in its favour ; 
Mr. Alexander took up a midway position, and showed 
that under certain conditions it was desirable. Those 
who are intérested in the three-phase controversy will do 
well to look up this discussion. The correspondence is 
also valuable. 

The principal value of Mr. Kay’s monograph on subsi- 
dence due to coal workings lies in the discussion which it 
evoked, and which was not limited only to coal workings, 
but to subsidences due to brine pumping and other opera- 
tions of that nature. Considering the importance of the 
subject, it will be well worth the while of railway engi- 
neers and mine owners to peruse the paper and the 
discussion. 

Many of the “ other selected papers ” which appear in this 
volume are of a high standard. Obituary notices of Sir 
William Anderson, Sir John Fowler, and Dr. John Hop- 
kinson, and other members whose demise occurred in 
1898, are given. 

In Part II. of the “ Proceedings ” we have four papers 
with diseussions. The first is Mr. Francis Fox’s commu- 
nication on ** The Ventilation of Tunnels and Buildings.” 
Ii contains, besides general remarks on the supply of air 
required on hygienic principles, short accounts of various 
installations ; an illustration of the Sacardo system is 
given in some supplementary remarks by the author. 
The discussion oceupies no less than sixty-six pages, and 
contains a great deal of useful information and statistics on 
& very vexed subject. Probably for some time to come no 
treatise on ventilation will be complete without a reference 
to these pages of the “ Proceedings.’ The object of the 
paper on ‘‘ High Speed Engines,” by Mr. J. H. Dales, is to 
bring before the Institution a method of preventing 

nock when a reciprocating double-acting engine is run 
at very high speeds. Mr. Dales points out that ;J,in. 
clearance of the bearing of an engine with 8in. stroke, 
running at 800 revolutions, is very audible, and that at 
400 there must be practically no cleaiance if the engine 
1s. to run silently. But a rise of 20 deg. Fah. will expand 
3$in. shaft more than s}gin., and consequently great 


| Trials of the Machinery of Warships,” by Sir John 
| Durston and H. J. Oram. Both of the latter papers, if a 
little disappointing, are valuable in their way, and the 
| second contains a large mass of statistics, which may be 
| either instructive or puzzling as one looks at them. We 
| referred to this paper in THE ENGINEER of March 17th, 
| 1899, at some length, and therefore need not go into it 
/again now. Mr. Milton’s paper is mainly valuable as a 
| history of the water-tube boiler. The diagrams which 
| accompany it are very numerous, and, at present, it is 
| undoubtedly the readiest source of reference on the 
different types of such generators. 

Mr. R. A. Hadfield’s paper on the “ Alloys of Tron and 
Nickel,’ which is the first paper in the fourth and last 
volume, is likely to remain the standard work on the 
subject for years to come. As, with its appendices, it 
runs into some 125 pages, and as the discussion occupies 
some 40 pages more, it will be understood that we have here 
a veritable treatise rather than a paper in the accepted 
sense of the word. We may be permitted to quote Mr. 
Hadfield’s last paragraph: ‘“ Finally, as regards the 
metallurgy of nickel as applied to iron and steel, Mar- 
beau, in France, applies the matter experimentally ; 
Schneider, in France, perfects its application to a number 
of purposes, chiefly armour plates; Riley brings the 
manufacture to a practical issue in England ; American 
jand Canadian enterprise follow in the perfecting of 
| cheaper methods of producing nicke], and suddenly, so 
}it appears to the world, a new product—nickel steel— 
jappears. But, after all, it is not so; it has taken about 
| 125 vears to arrive at the stage reached to-day. No one 
| person, no one nationality, can lay claim to its discovery— 
| to its inception.” 
| A paper which may well be looked up in conjunction 
| with this classic of Mr. Hadfield’s is a contribution on the 
| same subject by M. Floris Osmond, the greatest continental 
authority on experimental metallurgy, translated by Mr. 
A. Sharp, and printed amongst the selected papers. 

The ‘James Forrest’? Lecture also appears in the 
volume. It is by Professor J. A. Ewing, and is entitled 
‘Magnetism.’ There is also a paper by Mr. J. M. 
Dobson on * Buenos Ayres Harbour Works.’ The 
volume concludes with the short papers which formed 
the bases of the discussions at the Conference ; but the 
discussions themselves are not printed. In a large 
number of cases abstracts of these proceedings have 
already been given in these columns. 


Sewer Design. By H. N. Open, C.E., Assoc. M. Am. Soc. 
C.E., Assistant Professor of Civil Engineering at Cornell 
University. First edition. London: Chapman and Hall, 
Limited, 1899. 

WE are given to understand in the preface that, except 

for some minor changes, this book represents a course of 

lectures given in the College of Civil Engineering, Cornell 

University. The course is intended to be specially 

adapted to those desirous of entering the field of sanitary 

engineering. It forms, with further courses, one on 

‘*Sewage Disposal” and the other on ‘Sewer Con- 

struction”’—a year’s work for the students. Each 

of the subjects is kept separate, and we are to look 
for no practical work in the present volume.  Evi- 
dently the book is for students. We see that all 
through, but the information it contains is well-chosen 
and carefully arranged, and should prove valuable to 
others than students proper. One statement in the book 
strikes us as being very apt. Itis as follows: “In the 

early days of sewer construction ... sewers were a 

subject not fit even for discussion, much less for the 
rofessional interests of any except the meanest 

abourers.”” This is perfectly true. The subject was 
tabooed, and to this shrinking from discussing the 
subject may be attributed not a few of the troubles 
in connection with sewage disposal which one 


comparatively speaking, it is not so very long ago that 
the function of what organised sewers there were was 
to carry off the storm water falling on the streets, and 
to keep the yards and basements dry; while the privies, 
which were then generally used, were cleaned and cared 
for without reference to the sewers. After a time came 


it was allowed, and the sewers, which frequently were 
badly constructed, were overburdened. Having arrived 
at this point, the author discusses the question of com- 
bined versus separate sewerage systems, without, it is 
true, adding very much, if anything, to common know- 
ledge, but at the same time stating the cases very 
clearly. The desirability, for the purpose of setting out 
sewerage schemes, of having in the first instance good 
maps, and checking these carefully by survey, is insisted 
upon. At first sight this would seem a needless precau- 
tion, but many thousand pounds’ worth of extra ex- 
cavation would be saved were it taken, and not the map 
only worked to. Some interesting details are given of 
the costs of surveys. We only need give one instance. 
At St. Louis, where the entire cost of a careful survey of 
the city was £3380, the different parts of the survey were 
divided up into triangulation, 11 per cent.; precise level- 
ling, 16 per cent. ; topography, 36 per cent.; and office 
work, 37 per cent. The average cost, as a whole, is 
given as £144 18s. per square mile, or some 4s. 6d. per 
acre. Interesting chapters follow on rainfall and the 
proportion of rain entering the sewers, and on the flow of 
sewage in the sewers. Practically all these chapters are 
made up of references to the works or reports of American, 
English, and German engineers. They have been care- 
fully compiled. 

Some of the most interesting chapters of the book are 
those dealing with the estimation of future population 
and their sewerage needs. The latter question is admir- 
ably discussed, though with a no very definite conclusion, 
for at the end of the chapter on this latter subject we 
read the following sentence :—‘‘ It remains for the engi- 
neer, after studying the character of the population and 
the possibility of manufacturing interests, to fix such a 
per capita allowance as is appropriate for that com- 
munity.” How difficult the problem may be in such a 
country as the United States can be gauged by the vary- 
ing amounts of water used per head in different towns. 
An interesting list giving the daily consumption per head 
in 139 towns in the States is given. Here there is an 
extreme variation of from 138 gallons—United States 
gallons—a head to no less than 392 gallons a head. We 
do not find the largest cities taking the most water per 
head. Boston, for example, with a population of 448,477 
persons, uses 134 gallons a head, while Birmingham, in 
Alabama, with a population of 26,178, uses 337 gallons, 
and Bridgeport, in Connecticut, with 48,866 inhabitants, 
327 gallons per head. Examples such as this might be 
given in large numbers. With this sort of data at hand, 
one has to approximate, at all events, what is likely to be 
the water consumption, and then the following rough 
rule is given for designing the sewers for a given town. 
If the water consumption is known, the work is compara- 
tively easy ; the great difficulty comes in when one has 
to estimate it. The author tells us to assume that 75 per 
cent. of the water supply will reach the sewers. To this 
is to be added 100 per cent., so as to allow for maximum 
flow at any one time. The result will be the amount of 
flow for which the sewer must be designed, if it is to be 
limited to house sewage. This does not include any 
ground water, nor any large manufacturing enterprises 
which might affect the daily variation. 

The important question of the leaking of ground water 
into sewers, and the amount to which it does so, is dealt 
with at some length, as also are grades and self-cleansing 
velocities. The book finishes with chapters on “ flow,” 
sewer diagrams, plans, section, flushing, &c., but they 
call for no special remark. 
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THE NEW DUTCH IRONCLAD KONINGIN 
REGENTES. 


Tue Koningin Regentes is the heaviest ship that the | 


Dutch have recently attempted, though in 1874 they built a 
turret ship slightly exceeding the new ironclad in displace- 
ment. Since then they have built the 3500-ton armoured 
ships of the Evertzen class, and the 4000-ton cruisers of the 
Holland type. The latter have been described and illustrated 
in past numbers of THE ENGINEER, and it suffices here to 
recall that they are akin to our Astrea type. En passant, 
however, we may remark that from the constructional point 
of view these Dutch cruisers are said to show some of the finest 
workmanship ever seen. 

The Koningin Regentes is, in her way, an improved 


Evertzen ; she differs from that class in nearly every parti- | 
Details are as | 


cular, but follows the same general principle. 
follows :— 


Koningin Regentes. Evertzen. 


Displacement .. 5000 tons 3500 tons 
Length 3l2ft. 2s3ft. over all 
Beam.. .. .. 4sft. 47 ft. 
Mean draught .. Isft. 17 ft. 
four 6in. Q.F., 45 cals. two éin., 35 cals. 
Armament .. 5 eight 3in. Q.F .. six 3in. Q.F. 
two 1-pdr. Q.F. Six l-pdr. Q.F. 


Torpedo tubes.. one in bow above water,.. two above water 


two submerged 


Armour belt 6in., Harvey nickel Gin, compound 
Barbettes .. l0in., Harvey nickel fin, compound 
Deck .. .. .. .. 2im., curved 2hin., flat 
Horse-power .. .. 5800 4500 
RS 6 knots 16 knots 

Coal capacity .. 680 250 tons 
Boilers. Yarrow cylindrical 


To enter into a more detailed description, the Koningin 
Regentes has a complete belt, and generally follows French 
design. The barbettes are upon strongly armoured pillars 
that serve as hoists, and contain all the machinery for 
—* elevating, &c., which is on the French plan more 
or’ less. 

The 6in. guns call for no comment. Like the 9-4’s, they 
are of Krupp’s make. The positions of the 12-pounders, 
however, demand attention; the four upon the light super- 
structure are very well placed, while they are upon strong 


specially to direct the ether waves in any particular direction 
| the spheres are placed in the axis of a parabolic mirror. 
|The receiver of messages sent by this transmitter 
called a coherer, and the special form used by 
Signor Marconi is constructed with a very thin layer 
some one millimetre in thickness, of specially-prepared 
metallic filings held in a tube between two plugs of 
silver. The normal resistance to the passage of electricity 
possessed by this apparatus is extremely high. When, how- 
ever, it is traversed by ether waves this resistance goes down 
very considerably—perhaps from infinity to some 500 ohms, 
and the resistance varies in accordance with the intensity 
of the waves. The result is that, with a given electromotive 
force at the terminals of the receiver, the current going 
| through it varied, and hence signals can be transmitted. On 
the operating table of the lecture theatre there was a trans- 
mitting instrument, and signals were sent from this to a 
receiving instrument in the gallery. The majority of the 
audience—and there was a very large assembly, only standing 
| room being available after ten minutes to nine—was unaware 
| of this, only those in the gallery being clearly able to see 
what was going on. One fact was, however, apparent to all, 
and that was that the rate of sending messages was very 
much less than that at which ordinary telegraph messages 
| are despatched. 

Signor Marconi next proceeded to explain the various 
improvements which had been discovered:>_One of these was 
the placing of a transformer between the receiving wire 
and the coherer circuit. One end of the primary circuit of 
_this transformer is connected to the aérial wire, and the 
other is earthed. The secondary, in series with a condenser, 
| is in parallel with the coherer. This arrangement had 
increased the distance over which messages could be sent 
very materially. Without it, it was possible to signal from 
Alum Bay to near Bournemouth, some eighteen miles. With 
it, messages had been received at a distance of eighty-five 
miles from the sending station. The mast at Alum Bay, 
which carried the aérial wire, was sufticiently highly placed 
| on the cliffs to allow of a line being drawn from it to the 
| receiving station, which is at every point above sea level. In 
| the case of the eighty-five miles transmission, both sending 
| and receiving stations were at sea level. The masts employed 


DUTCH IRONCLAD 


pedestals, so that should the superstructure be damaged by 
shell fire they will not be brought down. The others, as the 
plan shows, are placed between the 6in. guns—tiring over the 
low bulwarks. 

It will be noticed from the plan that the big guns are in 
balanced gun-houses. 

It is noteworthy that the Koningin Regentes is the first 
ship of her size to be fitted entirely with Yarrow boilers. 
These boilers are now entirely adopted for the Dutch navy. 
They are to be found in the three 4000-ton cruisers of the 


Gelderland type. The three Hollands which preceded them | 


have some boilers cylindrical and some Yarrow. The new 
Swedish 3500-armoured ships have, by the way, Yarrow 
boilers also; and it is worthy of note that while great 
Powers have been playing about, first with one type of boiler, 
then with another, two smaller navies have settled the 
question once and for all. Of course, we have practically 
done something of the sort with the Belleville, but France, 
Germany, and some others have done otherwise. The 
French have a different type of boiler in each ship so far as 
possible. This is as grave an error as their divergency in 
design—it is adding any amount of unnecessary labour to 
the engine-room people. Homogeneity in boilers is as im- 
portant in its way as the same thing in ships, and the search 
for an absolutely best, chimerical, since the best of to-day is 
sure to be ousted by some improvement or another type 
to-morrow. And if one thing is clearer than another in 
connection with water-tube boilers, it is that they take a 
deal of knowing on the part of those who have to deal 
with them—a thing that the French will realise when they 
go to war. 


THE ROYAL INSTITUTION. 


Ar the Royal Institution last Friday evening Signor G. 
Marconi delivered a discourse on wireless telegraphy. It was 
a masterpiece of perfect English, perfectly delivered; the 
audience were kept attentive from beginning to end, but were 
not told anything unknown before. This is a hard thing to 
do before a critical audience such as that at the Royal Institu- 
tion, and yet Signor Marconi accomplished it. One notice- 
able point was that the lecturer took great pains to give credit 
to whom credit was due in the particular direction in which 
his experiments had laid. He did not seek to claim’ that 
which some have claimed for him, the invention of wireless 
telegraphy. He called attention to the theoretical work of 
Maxwell, experimentally shown to be true by Herz, and he 
paid a graceful and well-deserved tribute to the late Professor 
Hughes. Passing on, Signor Marconi explained that in spite 
of what had already been accomplished, a beginning was only 
now just being made. Yet much greater progress had already 
been achieved than was thought possible five years ago. The 
instruments used were a modified form of Herzian oscillator, 
provided with two metallic spheres, one of which is earvued, 
and the other connected to the aérial line. If it is desired 


Their shields afford protection to the crews. | 
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KONINGIN REGENTES 


were 150ft. high. 
might be always above sea level, the masts would have had 
'to be over 1000ft. high. The ether waves, therefore, had 
either to go round from one point to another above the 
surface of the water or else through it, which latter course 
| Signor Marconi considered impossible. 

Another improvement was in the winding of the induction 
coils used. Not every form of induction coil will work. For 
instance, ordinarily an induction coil is made with a small 
number of turns of thick wire in the primary, with a much 
larger number of turns of much finer wire for the secondary. 
The induction coil for the Marconi system should, on the 
| other hand, have its primary of very fine wire, and its 
| secondary of still finer wire. Then, too, the winding must be 
| carried out in a special manner. The secondary must not be 
| wound in more than one complete layer from end to end of 
| the coil, or there is no result. Diagrams were hung on the 
wall showing the most successful forms of winding. In the 
| latest development there were four pyramids, as it were, of 
secondary winding. These formed four separate coils, wide 
at the base, and diminishing towards the top. They were 
curiously connected, since, supposing the apex of pyramid 
number No. 1 was one terminal of the secondary, the other 
end of this coil, namely, the wire at the base of the pyramid, 
is connected to the apex of the pyramid adjoining it. The 
wire at the base of this pyramid, however, is not connected 
to the apex of No. 3 pyramid, but to the base, and the apex 
of No. 3 is connected to the base of pyramid No. 4, the apex 
of this forming the other terminal of the secondary. At first 
sight this would seem not to work at all, but excellent results 
had been obtained by it. The explanation is not quite clear, 
but it is suggested that this method of winding prevents the 
electro-magnetic induction from reacting against the electro- 
static induction of the apparatus. Experiments had also been 
made with the Wehnelt interrupter, but though messages had 
been satisfactorily sent for forty miles when this apparatus 
was being used, it was found to have certain disadvantages, 
among which was the large current necessary. 

The lecturer then proceeded to give details of some of the 
work recently achieved. The apparatus had been con- 
tinuously at work from the South Sand Lightship and the 
South Foreland. On five occasions messages had been sent 
for assistance which had arrived in time to save life or pro- 
perty. A short account was given of the experiments con- 
ducted between Dover and Wimereux, and between both 
places and French battleships. Then, too, a description was 
given of the work carried out during the naval manceuvres, 
and of how that the greatest sending distance was seventy- 
four nautical miles, and evolutions were carried out in conse- 
quence of messages received from the flagship when out of 
sight. As a general thing, however, during these manceuvres 
it was found that sixty miles was as far as messages could be 
sent with certainty and regularity. The Admiralty, so we 
were informed, are contemplating the general adoption of 
the system in the Navy. Recently, stations had been erected 
at Chelmsford and Harwich, and it was from Harwich to 


In order that the line joining the two | 


Wimereux, which are eighty-five miles apart, that me 

had been sent. Signor Marconi alluded to the description o 
the yacht races for the America Cup having been reporteq " ' 
New York by wireless telegraphy, and explained how that, 
when he was in the United States, all his patents jn he! 
country had not been completed. He was, therefore, unable 
to offer his apparatus at its best to the American naval 
authorities. Hence their success had not been sufficient) 
great for them to take it up. When nearing the Isle ¢ 
Wight, on his return journey, he was able from the St. Paul 
to signal his arrival over sixty-six nautical miles, and the 
news that he had done so and messages from the ship were 
actually printed in a New York paper before the ship was in 
sight of land: 

The latest practical development had been at the seat of 
war. Somewhat tardily the War-office had ordered a certain 
number of instruments for use at De Aar. Mr. Marconi’s 
principal assistant, Mr. Builock, and five others had gone out 
They were almost at once asked whether they would }e 
willing to go to the front, and they all agreed to do go 
They found no preparations made for them, no signalling 
staffs, and no balloons. At first, therefore, they had not 
been able to work the system successfully. Latterly, how. 
ever, with the assistance of Major Baden Powell, brother of 
the Colonel, of Mafeking fame, and Captain Kennedy, they 
had established stations at Modder River, Enslin, Belmont 
and De Aar, and the system was working perfectly, The 
initial failure had been laid to the door of the iron in the 
hills of the district. Signor Marconi, however, laughed at 
the idea, and said that a fleet of battleships had no effect, and 
hills with iron in them certainly would not do so. Two of 
the assistants had volunteered to take an instrument through 
the Boer lines to Kimberley, but the military authorities had 
thought the risk too great. Mr. Bullock had now taken 
some of the instruments to General Buller’s force in Natal, 
and there is every possibility that the system may now get a 
good trial in actual warfare. 


FOG SIGNAL DETONATOR ECONOMISER, 


NotwiTHSTANDING all the efforts of inventors to supplant 
the old-fashioned system of fog signalling, the fogman and 
detonator still prevail. Neither, it must be admitted, is 
infallible, but the combination, generally speaking, has 
answered requirements. One of the greatest drawbacks urged 
against the system is the almost general use of two deto- 
nators to produce one explosion. The reason for this is that 


one detonator is liable to fail, owing to the wheel of the 
engine skidding and pushing it off the rail, in which case a 
driver depending upon an explosive signal, if blocked, would 
assume that the line was clear, and allow his train to proceed. 
If one of these detonators can be saved without detracting 


FOG SIGNAL APPARATUS 


in any way from the efficiency of the system it will be seen 
that on busy lines during foggy weather a considerable 
economy will be effected. A simple and inexpensive appliance 
is now being made use of on the Great Eastern Railway, 
whereby the safety of the double-explosion system is main- 
tained without the corresponding necessary expense of always 
using the second detonator. This apparatus is illustrated 
herewith. Its essential function is the utilisation of the 
force produced by the explosion of the first detonator to 
withdraw the second one from the rail before the wheel 
passes over it. A! and A? are two bearings, fixed in adjacent 
sleepers, at a point where the fogman is stationed, and con- 
stitute the bearings of the bar B. C is the first detonator 
in the path of the engine, placed in the usual manner by 
hand on the top of the rail. This detonator is fixed to the 
rail by the usual lead clip, and is intended to be exploded. D 
is an impact disc fixed on the rod B. E is the second 
detonator clipped on a tin-plate F, which is swivelled on an 
attachment G. When the detonator C is exploded, the sudden 
expansion of the gases thus caused throws back the plate D, 
and causing the rod B to revolve, the tin-plate F, and with it 
the second detonator, is withdrawn from the rail before 
the wheel passes over it. This apparatus is manufactured 
by the Railway Signal Company, Limited, Fazakerley, 
Liverpool. 


Iy the annual report of the Chief Inspectors of Factories 
and Workshops for the year 1898 are given the observations cf 
local inspectors on several classes of occupation regulated by the 
Factories and Workshops Act. It appears that in this year one 
fatal and 1776 non-fatal accidents were reported as having been 
caused by lathes. The numbers were highest in the following dis- 
tricts:—South London 166, Newcastle 139, Manchester 112, 
Glasgow 98, Leeds 89, Bolton 84, Sheffield 79, Birmingham (1) 50, 
Birmingham (2) 55, 
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DOCKYARD NOTES. 


Tux new Swedish ironclad Dristigheten and her sisters 
will have no fighting tops to their masts. The armour will 


be Krupp process. 


Murtary masts have been entirely removed from the 
French Requin and Terrible—while the after military mast 
is now gone also from the Tudomptable and Caiman. All four 
have had the funnel casing lowered, so that instead of two fat 
funnels, Which distinguished the Caiman and Indomptable in 
the past, each has now a couple of pairs of little funnels, like 
the Terrible. 


Every one interested in naval matters knows the name of 
Mr. Laird Clowes, author of “The Captain of the Mary 
Rose,” which appeared serially in THE ENGINEER some seven 
vears since, and of the colossal naval history now in course 
of publication. It will astonish many, however, to learn that 
Mr. Laird Clowes has just blossomed out as a poet, and a 
yolume of verse which he has recently published has earned 
some commendation from Mr, Le Galienne, who is well 
known in literary circles as a critic of poetasters. 


Tur new Spanish cruiser Rio de la Plate, presented to 
Spain by Spaniards in the Argentine Republic, is in appear- 
ance very like the Chilian Pinto and Errazuriz, save that she 
has a couple of funnels. The 6in. guns are carried, one on the 
forecastle, the other on the poop; the 4°7in. are in the waist 
in sponscns of the French type. 


Tut Russian ironclad Sinop is to be re-boilered. The new 
boilers will be of the latest Belleville pattern. The new 
cruiser Boyarin, building at Copenhagen, and the armoured 
cruiser Bayan, building at Toulon, will also have Bellevilles. 


Tue Itsukushima, one of the Japanese cruisers that earned 
her laurels at Yalu, is also to be re-boilered with Bellevilles. 


Tue new destroyers Express and Viper (turbine), both 
« 33-knotters,”” are going to Devonport and not Portsmouth, 
as Was at one time anticipated. As a rough and ready 
indication any four-funnelled destroyer may be put down as a 
Devonport boat ; Portsmouth boats have in nearly every case 
three tunnels, with a mast before the fore funnel, while two- 
funnelled destroyers stand to go to Sheerness. The rule does 
not invariably hold good, as three is the usual number of fun- 
nels now-a-days, but it is correct in five cases out of seven. 
Both the Express and Viper have four funnels. 


In reply to a correspondent, the destroyer Star has three 
funnels. The Fairy has three also, and is practically identical 
in appearance. As for the way in which the crews “ tell 
tother from which,” all destroyers in the instructional 
flotillas are numbered plainly in the bow—like torpedo boats. 
So us not to have too many numbers, some are on a patch of 
white paint diamond shape, and a boat is then known as, 
say, “ Number 3 Diamond.” 


A Goop deal of speculation has been caused by the 
announcement that the Russian cruiser Askold, of the 
Waryag—or Variak—type, building at Kiel, is of 7962 tons, 
instead of 6500, as originally reported. It has been taken to 
mean that she is armour-belted, but we rather incline to the 
belief that the 1400 extra tons will go to coal capacity—the 
need of which has only recently struck the Russians. The 
Peresviet, about the size of our Renown, has an enormous 
coal supply, and all future ships destined for the Far East are 
likely to have the same. Still 1400 tons is a large order, 
when we remember that the Variak is nearly 1000 tons 
heavier than our Highflyer class, though the armaments are 
practically identical. We hear a good deal about Sir William 
White’s ships in comparison with Elswick ones, and the 
question of what the extra weight goes to is often raised ; but 
what about the 2362 tons that the Askold exceeds the High- 
flyer by? It would certainly be interesting to know what 
that has gone in. 


In this connection here are some problems that look 
startling enough on paper, and which indicate how very little 
knowledge of ships paper statistics give :— 


Armour 
Tons. Guns, deck. Speed. 
Inches. 
Piemonte (Els- 
Wick) .. .. 204 .. Six bin., six 4-7in. 
Blanco Encalada 
(Elswick) .. 4420... Two Sin., ten 6in. 
Buenos Aires 
(Elswick) .. 4500 .. Two 8in., four Gin., six 4-7in. .. .. 24 
Variak (Cramp, 
S.A.).. .. 6500... Twelve Gin., twelve 3in. 
Diana (Russian 
Government) 6630 .. Eight 6in., twenty 3in. 
Svietlane 
(Havre).. .. 38828 ., Six 6in. 
Korniloft (s. 
Nazaire) .. 5000... Fourteen 6in. 


Highflyer (Brit- 
ish Adiniralty) 5600 . 
Guichen (French) 8277 .. 
Askold (Kiel) .. 762 .. 
Minneapolis 


Eleven 6in., eight 3in. ine 
Two 6-4in., six 5-5in. 
Twelve ¢in., twelve 3in. ? 

7375 .. One 8in., two 6in., eight din. .. 4... 23 
We draw no conclusions, beyond remarking that nothing 
published concerning these ships gives any clue. The 
Guichen’s armament is inferior to that of the Piemonte— 
quite an old ship now. Her deck is the same thickness, 
her speed is very nearly the same, and she is 3} times as 
heavy, True she carries 1460 tons of coal against the 
Piemonte’s 200—proportionately double. But a Piemonte 
of 8277 tons would carry 700 tons of coal and be armed with 
thirty to thirty-two Gin. guns or else twenty Gin. and twenty 
4°7in. We make a present of this to the Navy League. 
~— a Powerful with fifty 6in. guns, for that is the propor- 
ion! 


Tue construction of the Russian railway through 
Manchuria is making good progress. About one-third of the 
2500 kilometres required to connect Transbaikal with Dalny and 
Port Arthur have been laid. Traffic has been provisionally 
opened between Port Arthur and Mukden, and the telegraph has 
been laid all along the line. pints: 


THE ACCIDENT TO THE ROYAL YACHT. 


WE reproduce from the Z'imes the answer of the First Lord of 
the Admiraity to the questions in Parliament as to the mishap to 
the Royal yacht, 

In answer to questions by Sir E. Gourley and Mr, W. Allan 
(Gateshead), 

Mr. Goschen (St. George’s, Hanover-square) said: I think I had 
best answer these questions by a clear consecutive statement of the 
actual facts. In the calculations on which the design of the Royal 
yacht was based many of the weights, especially those connected 
with the structures composing the upper portion of the ship, must 
have been greatly underestimated, and various additions to these 
weights, among which was an increase in the height of the masts, 
were sanctioned during her construction for the sake of improving 
her appearance and comfort under the idea that the original 
estimate had been a sufficiently liberal one to justify these changes. 
The result was that, while the dockyard officers supposed that at 
the time the vessel was floated she would be in the condition she 
was designed to be when empty of coal and stores, and, therefore, 
perfectly safe, she was actually unstable when upright and heeled 
over to a considerable angle. Owing to a defect in the caisson at 
the entrance to the dock, the water could not be retained at its 
full height, and the vessel’s bilges rested on the blocks and against 
the side of the dock. A considerable amount of crushing in of the 
outer bottom occurred, but the inner bottom was only injured to 
a slight extent. This damage is now being made good at Ports- 
mouth, and the cost is being kept separate. Until fresh calcula- 
tions, which are in progress, have been made of all the weights 
that have still to go into the ship, it is impossible to say exactly 
what the extent of the error in estimate was, or what altera- 
tions will be necessary to ensure satisfactory conditions of 
stability ; but they will probably include the shortening of the 
masts and funnels, the removal of a large quantity of silicate cotton 
which was introduced between the cabin bulkheads and in other 
places for the sake of deadening sound, and the removal of the 
greater part of the forecastle. In the alterations that are made the 
greatest care will be taken to interfere as little as possible with 
either the comfort or appearance of the vessel, or with her effici- 
ency in any way. When the vessel was first floated her bunkers 
and holds were empty. On leaving Pembroke she had 270 tons of 
coal on board and about 550 tons of water and iron ballast. In 
this condition she had a mean draught of 19ft. 6in. On the passage 
from Pembroke to Portsmouth she experienced a heavy sea, and 
proved herself an excellent seaboat, with very easy motion and a 
total absence of vibration from the engines. Sir W. White, who 
throughout his long and distinguished career has had conspicuous 
success in producing ships which have invariably almost exactly 
fulfilled their design, accepts full responsibility for the mistake for 
which at present he is unable to account. The matter will, of 
course, form the subject of a careful inquiry as soon as the 
necessary calculations to establish the actual facts have been com- 

yleted. 

. Mr. W. Allan: May I ask the right hon. gentleman if it is the 
intention of the Admiralty authorities to keep pig iron ballast in 
her Majesty’s yacht so as to render it stable / 

Mr. Goschen: That is under inquiry. I have nothing to add, at 
present, to what I have stated, and, of course, I should be perfectly 
a ge to give every possible information. 

Mr. W. Allan: This isa matter of national importance. Do I 
understand from the right hon. gentleman that there has been a 
mistake made, as his words imply, in the design of this yacht and 
in her construction, rendering her unstable for her Majesty when- 
ever she goes abroad / 

Mr. Goschen: A mistake has been committed. That is fully 
acknowledged by Sir William White ; but in remembering that 
mistake, I trust the enormous services he has rendered to the 
shipping of the nation will not be forgotten. He admits he has 
made a mistake for which he is at present unable to account. 


THE INSTITUTION OF CIVIL ENGINEERS. 


MOVING LOADS ON RAILWAY UNDERBRIDGES. 

At the ordinary meeting on Tuesday, February 6th, Sir 
Douglas Fox, president, in the chair, two papers were read. The 
first, on ‘‘ Moving Loads on Railway Underbridges,” by W. B. 
Farr, Assoc. M, Inst. C.E., dealt with the subject of the moving 
loads to be taken in designing the girders of railway underbridges 
of the standard, or 4ft. 84in. gauge, and pointed out that up to the 
limit of span considered in the paper, viz., 100ft., which was the 
economical limit for plate girders, underbridges on British railways 
were frequently covered from end to end by locomotives, which 
were the heaviest loads needing to be considered, as the heaviest 
travelling cranes and the majority of boiler trucks gave much 
lighter loads. Very few boiler trucks heavier, when fully loaded, 
than locomotives, were in use, and their passage when so loaded 
was so infrequent that their effect on the loading of underbridges 
could safely be left out of consideration. 

Locomotives were thus the only loads that needed to be con- 
sidered, and the paper discussed the use of equivalent uniformly- 
distributed loads in place of the actual concentrated loads, and 
briefly described the method of obtaining the equivalent uniformly- 
distributed loads from parabolas, which included all bending 
moments due to the passage of the concentrated loads over the 
span, 

Particulars were given of the weights of twenty-six locomotives 
of the heaviest types in use—1898—on the principal British rail- 
ways. The weights varied considerably, the heaviest engine used 
for main-line passenger service being the ten-wheeled Great 
Northern engine of 98°90 tons, equal to 1°71 tons per foot of 
length over buffers, and 2°04 tons per foot of wheel-base, the Lan- 
cashire and Yorkshire Company's engine being only 70°92 tons 
weight, equal to 1°40 tons per foot of length over buffers, and 1°72 
tons per foot of wheel-base. These weights included that of the 
tender. The goodsand tank engines in use varied very much, both 
in total weight and in weight per foot of length over buffers and 
per foot of wheel-base, and full particulars of the heaviest engine 
of each type were given. 

Tables of equivalent uniformly-distributed loads were given for 
all spans from dft. to 100ft. for each type of locomotive, together 
with the concentrated loads on cross girders of distances apart 
varying between 3ft. and 10ft. Bridges of more than 100ft. span 
would be more economically constructed with main girders of the 
lattice or open-framed type, to which the system of calculation by 
means of uniformly distributed loads was not applicable with 
accuracy. 

The additional loads due to impact, badly laid, or badly main- 
tained permanent way, rail joints on the bridge, thrust due to 
steam pressure acting through inclined connecting-rods and in- 
clined cylinders, &c., were pointed out, and the question of the 
best way of making allowance for these and other factors was 
discussed. 

Attention was drawn to the necessity of making some provision 
for the loss in sectional area which occurred when the girders were 
painted, owing to the thorough scraping and cleaning of the 
surface which was necessary for efficient maintenance, and which, 
in the course of the life of a girder, would have an appreciable 
effect. The history of the Board of Trade rules for railway under- 
bridges, which at present governed their construction, was briefly 
stated, and it was pointed out that, except in the case of cast iron 
girders, no allowance for impact and the other factors mentioned 
above was required, but that the girders were required only to be 
sufficiently strong to carry the heaviest locomotive, travelling 
crane, or boiler truck in use, calculated as a static load. 


The author suggested that, as the weight of the most recent 
and heaviest locomotives on British railways had, owing to the 
limitations of the loading gauge, reached its maximum, any fur- 
ther increase of weight having to be obtained by increased length, 
and consequent increase in the number of wheels carrying the 
weight, the present was a suitable time for reconsideration of the 
rules, making allowance for impact and the other factors con- 
sidered, and specifying the stresses permissible in the metal of 
the girders, using varying coefficients or factors of safety, prefer- 
ably some modification of Wéhler’s law, somewhat similar to the 
regulations governing the construction of bridges which had been 
drawn up by the principal European and other Governments. 

Particulars were given of suggested maximum equivalent dis- 
tributed loads which included an allowance for impact and other 
factors, and which were obtained by adding a percentage for these 
factors, based on the results of practical observation and experi- 
ment, to the equivalent distributed loads calculated for the 
twenty-six locomotives to which previous reference had been made. 
These maximum suggested loads varied from 9°88 tons per linear 
foot for a 5ft. span to 3°01 tons for a 30ft. span, 2°46 tons fora 
60ft. span, and 2°16 tons for a 100ft. span. 

The suggested maximum concentrated loads on cross girders, 
obtained in a similar way, were 28°50 tons on each single line for 
girders spaced at a distance of 3ft. apart, 26°60 tons when 7ft. 
apart, and 31°37 tons when 100ft. apart. 


THE FLOOR SYSTEM OF GIRDER BRIDGES, 

The second paper, by C. F. Findlay, M.A., M. Iast. C.E., was 
entitled, ‘‘Note on the Floor System of Girder Bridges.” The 
paper described briefly the method adopted in renovating two old 
girder bridges on the East Indian Railway in order to bring them 
up to the standard of strength required for the loads and ,speeds 
at present in use. The longitudinal rail bearers were originally of 
timber, and it was decided to replace them by steel beams of such 
gli as to reduce the load on each cross girder within a safe 

imit. 

Considering the rail bearer to be of infinite length and continu- 
ously supported, the author obtained an approximate formula, 
applicable in the case of single-track bridges, for the moment of 
inertia of a rail bearer which would reduce the load on a cross 
girder to any desired fraction of the axle load immediately over 
that girder. This formula did not apply to girders near the end 
of a span, but where the other cross girders were as close together 
as in the cases referred to in the paper, the results obtained by 
means of the formula agreed very closely with those obtained 
when the effect of the rail bearer was calculated by assuming that 
the beam extended over a certain number of cross girders only on 
each side of the load, and rested freely on these, the support given 
by each cross girder being proportional to its deflection. 

The author considered that the advantages claimed for simple 
triangulated types of construction, in respect of the more definite 
determination of stress which they ~»ermit of, had been much 
exaggerated, and that there were many cases in which the lattice 
girder was the most suitable type to use, having regard to economy, 
practical convenience and appearance. When lattice girders were 
used, a comparatively close spacing of cross girders often became 
imperative, and therefore the considerations advanced in the paper 
might be of service in connection with the design of new bridges as 
well as in regard to the strengthening of old ones. 


Licht RaiLways Act, 1896.—The Board of Trade have recently 
confirmed the under-mentioned Light Railway Orders :—(1) Glas- 
gow and South-Western Railway (Cairn Valley Light Railway) 
Order, 1899, authorising the Glasgow and South-Western Rail- 
way Company to construct and work as a light railway the Cairn 
Valley Railway, which the said company have power to construct 
and work under the Glasgow and South-Western Railway Act, 
1897. (2) Basingstoke and Alton Light Railway (Amendment) Order, 
1900, amending the Basingstoke and Alton Light Railway Order, 
1897, (3) North Lindsey Light Railways Order, 1900, authorising 
the construction of light railways in the county of Lincoln, from 
Frodingham and, Scunthorpe to Whitton, Winterton, and Winter- 
ingham. (4) North Lincolnshire Light Railway Order, 1900, 
authorising the construction of a light railway in the county of 
Lincoln, from Lincoln to Scawby. (5) Essington and Ashmore 
Light Railway Order, 1900, authorising the construction of a light 
railway in the county of Stafford, commencing in the parish of 
Essington and terminating in the parish of Darlaston, with 
branches. (6) Redditch and District Light Railways Order, 1900, 
authorising the construction of light railways in the counties of 
Worcester and Warwick, from Redditch to Astwood Bank. 


IRRIGATION WorKs IN TURKESTAN.—In view of the fact that 
the territory of Turkestan has given proof that its development 
by Russia would repay the expenditure thereby incurred, the 
Imperial authorities have decided to carry out the irrigation works 
in the Syr Daria district to the extent of 150,000 acres before the 
end of 1903. The area in question is situated along the river Syr 
Daria and the railway, and the local climatic conditions are quite 
in favour of the work, which is estimated to cost 24 million roubles. 
According to the Ashabad, it is the intention of the Russian 
Government to colonise the irrigated land with Russian settlers 
from the interior of European Russia. Russia in Europe has 
already felt the effects of removing vast bodies of tillers of the 
soil to the Siberian settlements, and it remains to be seen whether 
‘* free homes ” in Turkestan will tempt the Russian moujik to settle 
in Russian Central Asia. The region referred to is not particularly 
attractive, for it lies south-east of the Kizil Kum, or Desert of Red 
Sands. It need scarcely be said that the economic side of the case 
is put forward simply as a pretext for Russia’s increasing activity 
in Central Asia. The General Government of Turkestan is sepa- 
rated from Afghanistan on the south by Bokhara and on the south- 
east by the Pamirs. Russia has begun to build a new palace for the 
Emir of Bokhara, and has made him various gifts of late, including 
a luxuriously fitted railway car. 


N1aGaRA River Dam.—A project has been reported on by the 
United States engineers for building a dam across the Niagara 
River at Buffalo, in order to raise the water level of the Great 
Lakes. The plans provide for a submerged dam with regulating 
sluices, at a cost of £660,000, but the work can only be done in co- 
operation with the Canadian Government. The dam would be of 
concrete blocks, with an aggregate length of 2900ft., and there 
would be thirteen sluices of the Stoney ty,e, each having an open- 
ing of 80ft., making an aggregate length of 1040ft. The piers 
between the sluices will be of first-class stone masonry. A canal 
with a lock is provided for on the American side, around the end of 
the dam and the rapids at the bend of the river, affording a safer 
navigable passage than the present one through the rapids. The 
extreme high-water stage of Lake Erie is about 575ft. above sea 
level, and the level adopted for regulating the level is 5745ft., or 
6in. below the extreme. This is the lowest elevation at which 
regulation can be effected without enlarging the cross sec- 
tion of the river at the gorge. With the works proposed, the level 
of the lake can be maintained during the season of navigation 
within about 6in. below the level adopted for regulation. Con- 
siderable changes of level due to violent winds would be-temporary 
and infrequent. The current velocities in the river below the point 
where the canal enters it would not be increased by the operation 
of the regulating works. The works will not materially change the 
total volume of annual discharge, and wil! not injure the navigation 
interests of Lake Ontario. The result of the changes would be to 
raise the stage of low-water about 3ft. in Lake Erie, 2ft. in Lake 
St. Clair, and lft. in Lake Huron, thus greatly benefitting the 
te ee interests in the lakes above the dam and regulating 
works, 
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STEEL MAKENG IN THE SOUTHERN STATES 
OF NORTH AMERICA, 2 

Tue largest open-hearth steel plant but one in the United 
States turning out basic steel has begun operations in the 
heart of the Alabama mineral district at Ensley. The first 
output has been tested, and the steel pronounced of excellent 
quality. These are the first important steel works yet built 
in the Southern States, and were established by the Tennessee 
Coal, Iron, and Railroad Company. It is buta few years ago that 


this company manufactured the first basic pig iron made in the | 


Alabama district. A furnace was put into blast as an experi- 
ment, and since then has been producing nothing but basic pig, 
owing to the demand for it. The success is owing to the 
quality of the raw material, which is abundant in this 
portion of the South. The steel works proper consist of ten 


open-hearth melting furnaces, each having 50 tons capacity, | 


the combination being capable of turning out an average of 
some 750 tons every twenty-four hours. They are constructed 
in a single row in a building of steel, which is 736ft. long and 
S0ft. wide. In connection with the furnaces are thirty-two 


gas-producers supplied by coal dropped directly from tram- | 


The cars run on ttacks of standard gauge, so that coal 
Below 


cars. 
cars of any railroad line can be utilised in the works. 


the producers is another track, along which cars can. be run | 


to receive the ashes and other débris from the producers. 

The furnaces. are served with material by two Wellman 
charging machines, while the metal 
from the furnaces is poured into 
ladles carried by travelling cranes of 
40 tons capacity each. The ingots 
are poured on the top and cast on 
tramears built especially for the pur- 
pose. Next to the furnace house is 
the stripper, operated by hydraulic 
power, which treats the ingots. After 
being stripped they are returned to 
the blooming mill, and then placed in 
the heating furnaces. The blooming 
mill is one of the largest in the world, 
being 44in. in diameter, and operated 
by a reversing engine with 36in. by 
4Sin. cylinders. At present 1500 
horse-power are used, although ar- 
rangements have been made for a 
battery of boilers representing 3000 
horse-power. When the metal is 
ready to be reduced into shapes con- 
venient for handling, it is carried to 
a set of hydraulic shears capable of 
cutting billets and slabs up to 10in. 
by 30in. in size. Adjoining the plant 
is a wire and rod mill, which obtains 
all of its materials from the furnace 
plant. Here the steel is converted 
into sizes from bars lin. in diameter 
to wire of the finest gauge, as well as 
nails. It has a capacity for 300 tons 
daily. 

In addition to the steam power 
already referred to, the furnaces and 
the wire mill are supplied with elec- 
tricity, hydraulic pressure, and com- 
pressed air as power. The cranes 
and charging machines are operated 
by electricity. The furnace doors and 
reversing valves are worked by com- 
pressed air entirely, which avoids 
much of the danger experienced with 
the old style furnaces. As already 
inferred, the gas-producers are oper- 
ated automatically, and the ashes ab- 
stracted’'in the same way.  Alto- 
gether about 500 kilowatts are gene- 
rated for the furnace plant alone. 

A feature of the steelworks is com- 
prised in the auxiliary plants for the 
purpose of utilising every product from 
the raw material which is of commer- 
cial value. One of these consists of 
the coke ovens, which are of the bee- 
hive and the retort varieties. The 
retort plant is worked on the Semet- 
Solvay process, and consists of one 
hundred and twenty ovens. By the 
process employed the ovens are heated 
by gas generated from the coal which 
is made into coke. Only a part of 
the gas is required for the purpose, 
and the remainder is utilised in heat- 
ing the boiler plant along with the 
gas which is taken from the tops of 


| Wellman-Seaver Engineering Company of Cleveland, Ohio. 
| The Tennessee Coal, Iron, and Railroad Company is capital- 
| ised at £4,000,000. It controls twenty of the largest furnaces 
| in the United States, with a capacity for producing 3,125,000 
| tons of iron annually. 
| tically inexhaustible, as it controls a very large area of coal, 
| ore, and limestone in Alabama and Tennessee. 
In connection with the Ensley Works is an interesting fact, 
| that every pound of the raw material is secured within a 
| radius of six miles. The ore is brought from what is known 
as Red Mountain, in the suburbs of the city of Birmingham. 
| Limestone comes from quarries about two miles from the 
| works, and the coal is such a short distance away that it can 
be trundled on carts to the ovens if desired. The proximity 
of the raw material and the comparatively low price of 
| labour in Alabama allow steel to be purchased at a price 
which it is claimed is lower than elsewhere in the United 
| States, when the character of the equipment and economy of 
| the system are taken into consideration. It is proposed to 
| construct a steel rail mill within the next two years, and 
| arrangements are now being made with that end in view. 


HARBOURS AND WATERWAYS. 


Inland waterways.—The Board of Trade have recently 
issued the second set of returns relating to the~canals of this 


Its supplies of raw material are prac- | 


two miles, had a traffic of 2,412,062 tons, of which about half 
was conveyed in the company’s own boats, which are all 
driven by steam-power. The capital expenditure is returneq 
at £2,761,807, and the dividend paid on the ordinary stock 
as £3 4s. per cent. The Grand Junction, with a Mileage 
of 189 miles, has a_ traffic of 1,620,552 tons. The 
capital expenditure, £2,051,282, and the dividend paid on the 
ordinary stock 4 per cent. The company possesses no boats of 
its own, and the traffic is principally by horses. The Leeds 
and Liverpool, with 142 miles, had a traftic of 2,324,968 tons 
of which about one-seventh was carried on the company’s 
own boats, which are moved by steam power. The capital 
expenditure on this canal is returned at £1,945,217, and the 
dividend paid on the ordinary stock 2g per cent. The 
Bridgewater had a traftic, either by its own boats or those of 
large traders, of 2,344,083 tons ; the Regent’s Canal, 1,041,506 
tons, the return on the ordinary stock being £2 2s. 6d. per 
cent. ; the Sheftield and South Yorkshire, 982,730 tons, and 
dividend of } per cent. ; the Stafford and Worcester, 767,577 
tons, and 34 per cent. dividend ; the Weaver, 1,223,246 tons ; 
and the Thames Navigation, 1,266,943 tons. None of the 
other canals reach a million tons. The highest dividends 
paid were—the Coventry Canal, 9 per cent., on a capital of 
£50,000; the Loughborough, 74 per cent. on £8400; the 
Medway Lower Navigation, 74 per cent., on £16,000; the 
Oxford, 5} per cent., on £200,000; the Grand Canal of Tre- 
land, 4 per cent., on £665,900. Although the returns cn some 
of the other canals are very pocr, in 
some cases there being no revenue, 
yet, considering the amount of trattic 
conveyed, and the fact that a net 
average profit of £216 is made on the 
free canals, it shows that the water- 
ways of this country still possess a 
considerable value as a meansof trans- 
port, but it is unsatisfactory to find 
that the net profit earned has de- 
creased as compared with the return 
ten years ago. Comparing the returns 
of 1898 with those of 1888, it will be 
found that there has been an increase 
of 3,057,274 tons of traftic conveyed, 
and of £367,058 of revenue, while the 
net profit is £81,726 less. The ratio cf 
expenditure to receipts has risen from 
‘64°42 to 73°24 per cent. 

River Ouse Navigation.—A decision 
was given in the Court of Chancery a 
short time since in an action which 
had been brought against the pro- 
prietors of this navigation by the 
County Council of Huntingdon. The 
river Ouse was made navigable from 
Karith to Bedford under letters 
patent granted in the reign of James 
1., which gave the patentee the right 
to make locks, sluices, and other 
works, and charge tolls for the use of 
the same. Under this grant six locks 
were constructed in the county of 
Huntingdon. Subsequently they were 
rebuilt, and up to the time when the 
Great Northern Railway was con- 
structed a considerable traftic was 
carried on between Lynn and Bedford. 
After this the tolls fell off, and the 
money received was not sufficient to 
maintain the navigation, which fell 
into a derelict condition. The navi- 
gation rights were put up to auction 
a few years ago, and subsequenly pur- 
chased by the present owner, the 
defendant in the case—-the Attorney- 
General v. Simpson. He expended « 
large sum of money in restoring the 
locks, and in dredging the channel, 
and put boats on which traded regu- 
larly up and down the river. In the 
management of the waterway he 
claimed rights as to the regulation 
of the flood gates and sluices, beyond 
those previously exercised, and con- 
sequently got into litigation with the 
town of Godmanchester and other 
authorities. As these actions were 
given against the defendant, he deter- 
mined that theinhabitants should not 
have the benefit of the navigation, 
and so fastened up the lock gates and 
rendered the passage of boats impos- 
sible. The navigation passes through 
the county of Huntingdon for sixteen 
miles, and serves the towns of St. 


the steel furnaces. By the process 
employed at the coke ovens all of the 
tar as well as chemical products re- 
sulting from the conversion of the 
coal into coke are recovered and sub- 
jected to distillation. 
are of more profit to the company than the coke or gas. It 
may be stated that experiments with the Semet-Solvay pro- 
cess have been conducted for the last three years at another 
point in the South, and the results obtained have demon- 
strated the excellence of this form of ovens. 

Another auxiliary plant is a cement factory which uses the 
slag from the furnaces as its principal raw material. The 
slag in its molten state is subjected to a stream of water, 
which, while hardening it, reduces it to particles about the 
size of a pea. In this condition it is placed in a series of 
pulverising mills, which reduce it to a fine powder. In 
twenty-four hours it is converted into cement and ready for 
commercial purposes. As a rule, however, the compound is 
kept for at least a week before being sent to the market. 
process employed is the same as that used by the Maryland 
Steel Company at Sparrow’s Point, where an auxiliary plant 
has been in operation for three years. 


turn out 500 barrels every twenty-four hours, but the sale of | 


the product has been such that the company has doubled its 
capacity, giving it an output of about 350,000 barrels annually. 
The cement has been used for street paving, for constructing 
walls, and for other uses to which Portland cement is applied. 

The works of the Alabama Steel and Shipbuilding Com- 


pany, as the corporation is called, represent an investment of | 


about £500,000. The original calculation was to construct 


works for £300,000, but the advantages of the by-product | 


works and the wire mill were such that later these were in- 


cluded in the series. Every portion of the equipment is of | 
the most modern type, and the works were designed by the | 


The by-products from the coke ovens | 


The | 


It was first built to | 


INTERIOR OF FURNACE HOUSE, WITH HYDRAULIC TILTERS 


country, the first having been issued about ten years ago. 
The present return is for the year 1898, and shows the 

capital expended up to the end of that year, the revenue and 
expenditure, and the mileage and particulars of works. It 
appears that, although very little addition has been made to 
the length of the waterways, yet that they play no insignifi- 
| cant part in the transport of material, no Jess than 39,358,394 
tons of goods having been carried over the canals of Great 
Britain in one year. The cost for working the canals was 
£451 per mile, and the revenue £616, leaving a profit of £165, 
the working expenses thus absorbing 73°24 per cent. of the 
receipts. The railway-owned canals, while extending over 
one-third the total length, earned Jess than one-sixth of the 
total receipts, and gave a net profit per mile of navigation of 
| only £40 per mile. The capital expended on the canals free 
| from railways is given as £37,929,279 for 2768 miles, equal to 
an average of £13,700 per mile; and the net profit £598,260, 
equal to about 13 per cent. on the capital expended. The 
railways own 1138 miles, of which the Great Central has 104 ; 
| the Great Northern, 80; the Great Western, 213; Lancashire 
and Yorkshire, 102; Midland, 47; North-Eastern, 59; North 
Staffordshire, 119; Shropshire Union, 200; Midland Great 
Western of Ireland, 96; and other railways smaller lengths. 
The Birmingham Canal system stands first for the amount 
of traffic carried, amounting to 8,627,074 tons over a mileage 
' of 159 miles, producing a net revenue of £119,193 on a capital 
expenditure of £3,551,945, equal 34 per cent. The traftic is 


no boats of their own, and the traction being entirely’ by 
horses. The Aire and Calder Canal, with a length of forty- 


entirely carried on by the bye-traders, the company running | 


Ives, Godmanchester, Huntingdon, 
and St. Neots, besides several villages, 
and the county council brought the 
action in order to obtain a declara- 
tion that the river Ouse was a public navigable highway, 
and that the defendant had gone beyond his power in 
stopping the traffic along it; they also contended that 
the defendant was bound to maintain the locks and 
other works in an efficient condition. The case came 
before Mr. Justice Farwell, who, after hearing legal, local, 
and engineering evidence, decided that the portion of 
the river in question was a navigable river, and as such the 
public were entitled to use it, and that the locks formed part 
of the navigation ; but that there was not any obligation cast 
on the defendant to maintain the locks and other works. 

Harrington.—Further north on this coast the Harbour 
Board at this place intend extending the pier 240ft. seawards 
from the lighthouse, in order to provide further accommoda- 
tion for the vessels trading to and from the iron and steel 
| works of Cammel and Co. and other firms in the neighbour- 
| hood. During last year “755 steamers either loaded or dis- 
charged 270,000 tons of iron or ore. 


Tue traflic on the first section of the S. Paulo and Rio 
Grande Railway, Brazil, according toa statement in the Brazilian 
| Review, was inaugurated early in December. This line will start 
| from Itararé, a station on the Sorocabana Railway on the frontier 
| of Parand4, will traverse the States of Parand, and join the terminus 

of the Chemins de Fer Sud-Ouest Brésilien on the frontier of 
Parand and Rio Grande do Sul, a total distance of over 900 kiloms., 
exclusive of a branch to the upper Parand, with a length of 
900 kiloms. more: The section that has just been inaugurated. 
| measures 229 kiloms, 


142 
\ 
= 
« > ~ ~ 
7 if = 
| 
d 


THE ENGINEER 


Fes. 9, 1900 


AVM TIVE 


GalvAaia 


SANIW WOO LV dil 


IY 


‘SHMUOM TAELS OISVA ADISNG 


— 143 
| | 4 = 
4 | = 
| 
\ le 4 


144 


THE ENGINEER 


Fes. 9, 1900 


THE STANDARDISATION OF ELECTRICAL 
ENGINEERING PLANT. 
By R. Percy SELLON, Member. 


To the user of electrical engineering plant, not less than to the 
producer, the subject of its standardisation is one of great practical 
importance. By standardisation is meant the general acceptance, 
to a far greater extent than at present obtains in the country, of 
certain standards of output, quality, efficiency, or other character- 
istics of electrical engineering plant, to meet ordinary requirements 
of usage for light, traction, and power. mt 

(1) Of the four chief ingredients of successful competitive pro- 
duction, viz.: (4) cheap labour—not to be confounded with low 
wages; (/) cheap materials; (c) ethcient management ; and (d) 
repetition manufacture, much has been said and written of the 
first three, but little of the last. And yet every manufacturer of 
experience knows that it is as influential a factor in determining 
not only his own profit, but decisive advantages to the user, as 
any of the factors of labour, materials, or supervision. In order to 
convince oneself of this, it is only necessary to consider the in- 
fluence of repetition manufacture upon the price and reliability 
of any article of common use—say, inour own industry, incandes- 
cence lamps and their accessory fittings, in respect of which 
some measure of standardisation has been evolved; and to 
reflect what, on the other hand, the cost would be if many 
manufacturers or users adopted different standards. In the 
early years of an industry, experiment and development 
by trial and error are desirable and inevitable in order to 
ascertain the possibilities and limitations of the art. But 
as the stage of repetition public demand is reached, standardisa- 
tion becomes increasingly possible and advantageous. Its advance 
is, however, liable to be retarded by a number of causes, notable 
among which are the folly of some producers, and the ignorance of 
many users. There are always some manufacturers who think 
that by supplying a special or unique type of apparatus to the 
buyer they will force him into placing his future orders with them. 
Hence they resist any tendency towards standardisation. There 
are also many buyers who allow themselves to be persuaded into 
the belief that in securing something new and different from 
previous usage they are doing well for themselves and giving 
evidence of superior intelligence ; whereas the probability is that 
they are paying a higher price for a less reliable article. There is 
a third class who believe that standardisation is the business of the 
producer only, and that the user need not concern himself to assist 
in bringing about a condition of things for which every manu- 
facturer who knows his business eagerly strives. This view is 
erroneous. The intelligent producer is undoubtedly deeply 
concerned in the advent of standardisation, because it means 
for him the possibility of repetition manufacture — on the 
manifold advantages of which it is not necessary to dwell. But to 
the user, if he would only realise it, the fruits of standardisation 
are equally beneficial, for they involve for him the following 
advantages:—{«) Less capital outlay, (4) prompt delivery, (c) 
immunity from the risks attendant on novel designs, (/) full manu- 
facturer’s guarantees. 

(2) Viewed from the ‘‘patriotic” standpoint, this subject 
acquires also special significance in these days of acute struggle 
between British, American, and continental manufacturers for our 
own and the world’s marketsin electrical wares. The causes which 

underlie the ability of American and continental producers to 
compete keenly and successfully with the British electrical manu- 
facturer are several, and generally outside the scope of this paper. 
But conspicuous among them is the fact that the former have—as 
anyone who has visited their leading workshops can testify—attained 
to a degree of repetition manufacture superior to the British 
producer. This fact is so noteworthy as to constitute in itself a 
telling argument in favour of increased standardisation among 
us, for the flood of American electrical engineering plant into 
Great Britain is swelling in spite of the fact that we have the 
advantages of lower wages—on the whole—cheaper materials, and 
a longer experience of factory organisation. 

(3) It, therefore, becomes important to endeavour to trace the 
cause of this preferential position held by our foreign rivals. The 
explanation would appear to lie in a difference of procedure. 
According to American and continental practice, the producer 
determines, in a large measure, the character of the plant em- 
ployed by the user; while according to British custom the buyer 
very generally imposes upon the manufacturer, not merely 
a specification of the ends he wishes to attain, but the details 
of means by which he desires those ends to be achieved. This is 
due to the fact that under the American and continental system 
producers largely secure outlets for their manufactures through 
the agency of powerful financial organisations created by and 
allied to their interests, who are concerned simply with commercial 
results, and are content to leave the technical means of attaining 
them to the manufacturing interests with whom they co-operate. 
In America these organisations take the form of colossal trusts or 
consolidations of competing interests, on the Continent that of 
industrial banks. In either case there is a close relation between 
producer and buyer. In Great Britain, on the other hand, the 
demand for electrical engineering plant in recent years has issued 
chiefly from local authorities, or from private users unconnected 
with any manufacturing interests ; and these have very naturally 
had recourse toelectricalengineersacting in aconsulting capacity, or 
passing permanently into their service, to guide them in the choiceof 
plant to fulfil their requirements. That the practical operation of 
this system in the past has been primarily responsible for the relative 
absence of standardisation in this country, with its attendant evils 
alike to user and producer, appears certain. For the user’s engi- 
neer has frequently been out of touch with manufacturers ; and 
the temptation to strike out on newand “showy ” lines, suggestive 
of individuality, ability, or foresight, has, in the very nature of 
things, been great. The result has been the issue of specifications 
too often calling for wanton divergences from previous practice or 
existing manufacturers’ standards. The source of the evil is 
traceable to the fact that the buyer’s engineer has gradually over- 
stepped the rational function of stating the ends or performance 
required by the buyer, and has proceeded to specify in minute 
detail the means or constructional methods by which the required 
results are to be achieved, without taking responsibility for the 
result. It is not necessary to adduce specific examples in 
illustration of this statement, because the author believes 
that it is one which no fair-minded electrical engineer ac- 
quainted with the facts will dispute. There is no difficulty 
in producing overwhelming evidence of its truth if such be 
required. To the same primary cause may probably be traced the 
variety in size and character of the power units in many of the 
central stations of Great Britain—another instance of “splendid 
isolation ” in our methods ; for foreign practice is at one in adopt- 
ing fewer and larger units, uniform in size and character from the 
commencement. Whether advantages of temporarily-reduced 
capital outlay and higher efficiency under our system are a suffi- 
cient compensation for loss of interchangeability and periodical 
relegation of plant to the old metal market remains to be proved 
when the bills are presented later on, and contrasted with one 
another. Meantime it is interesting to note that one result of 
our procedure is the comparative unpreparedness of British manu- 
facturers to compete with foreign producers in the common 
markets of the world as regards large units. 

(4) Whether British collectivism is on the whole a more healthy 
medium than American or continental private enterprise for the pro- 
gressive growth of the electrical engineering industry is a large ques- 
tion, outside the scope of this paper. We have here to accept it asa 
fact, and consider whether an evil which it has brought in its train is 
a necessary one, and if not, how it can be averted for the future. 
Assuming, then, that the buyer’s engineer has come to stay, it 
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would appear that a condition precedent to the standardisation of 
plant is the standardisation of the buyer’s engineer. The funda- 
mental fact requiring appreciation is that standardisation, to the 
greatest degree possible, is in the interest of the user at least as 
much as that of the manufacturer. From this we may pass on to 
postulate that standardisation is primarily the function of the pro- 
ducer, and not of the user or his engineer, because the former is 
in a better position to determine, experimentally and by his more 
intimate knowledge of the means of production, the direction and 
extent to which it is possible. Inasmuch as the manufacturer's 
success is dependent on the judgment with which he creates or 
responds to public demand, there exists always an efficient safe- 
guard that he will not—consciously—standardise on unsuit- 
able or inefficient lines. The user, on the other hand, is, 
of course, the proper judge as to the results he wishes to achieve. 
It would appear, therefore, that the initial obstacle to a greater 
measure of standardisation than at present obtains would be re- 
moved if the user or his engineer would confine himself to stating 
the ends he has in view, leaving it to the producer to furnish the 
means whereby they may be attained. If this procedure were 
adopted, users would still retain full liberty of choice between the 
it of different manufacturers, while the latter would have 
an opportunity—which under the present system of detailed speci- 
fications they do not enjoy—of undertaking repetition manufac- 
ture, assuming that they have sufficient confidence in the sub- 
stantial harmony between their designs and public requirements to 
take the risk of quantitative production, This system would have 
the incidental advantage that the producer could then be properly 
called upon to guarantee results, since the responsibility of select- 
ing the means to attain them would rest exclusively with him. 
The present custom too often imposes upon the manufacturer a 
mass of fantastic detail emanating from the brain of the user or 
his engineer, for which he is called upon to take responsibility ; 
an illogical system which can only be compared to the proposition 
that every man should be expected to father another man’s child. 
It may be objected that the general adoption of the course sug- 
gested would lead to stagnation in development, and that the pro- 
ducer, relieved from the constant pressure of change now exerted 
by the user, would settle down to the perpetuation of antiquated 
designs—to the disadvantage of the public and the fetich of Pro- 
gress. The answer to this is, first, that much of the change 
hitherto demanded has been wanton and retrogressive ; secondly, 
that competition within the ranks of manufacturers themselves 
must always prove a sufficient stimulus to keep abreast of public 
demand ; and, finally, that it is largely by the adoption of the 
system suggested that American and continental producers are 
snatching trade from the British manufacturer in his own market. 

(5) If, then, the principle be accepted that standardisa- 
tion, with the qualification named, is for the advantage alike 
of producer and user, we may pass on to consider how far, 
and by what means, it is capable of beneficial extension. 
Standardisation presupposes such a substantial and_ sufficiently 
enduring demand for an article as to make it worth the while of 
manufacturers to incur the requisite outlay in time and money to 
achieve it. Hence, as already mentioned, in the early and experi- 
mental stages of an industry it is neither possible nor desirable. 
The period at which it becomes practicable is largely one for the 
judgment of producers. But from the preceding argument it is 
evident that the user plays an influential part in hastening or re- 
tarding its advent, as is proved by the fact that standardisation is 
much further advanced for the same character of products abroad 
than in Great Britain. This clearly indicates that it is the system 
in this country, and not the infancy of the industry, that is respon- 
sible for this condition of affairs. Standardisation, to be enduring, 
must proceed on lines which shall be beneficial alike to the pro- 
ducer and user. It follows that any attempt to stereotype detail of 
design or construction must ultimately fail in its object, because 
such a course will not be adapted to the varying manufacturing 
facilities of different producers ; nor will it be acceptable to the 
user, since it must prove restrictive of constructional improvement, 
and involve the buyer in paying a higher price for an articie 
which the producer will decline to effectively guarantee. In other 
words, enduring mutual advantage to producer and buyer will 
only result if standardisation be confined to ends or performance, 
and not to means or constructional detail. Under the term 
“fends” or “performance” as opposed to ‘“‘means” or ‘ con- 
structional detail” would fall the following :—(a) Steam pressure ; 
(4) electrical pressure of generation ; (¢) electrical pressure of 
distribution ; (¢) periodicity of alternate current generation ; (+) 
sizes of generating steam units—say, in convenient fractions or 
multiples of horse-power or kilowatts ; (f°) sizes of mains—say, in 
convenient fractions or multiples of a square inch or other unit ; 
(g) sizes of motors ; and similarly as regards transformers, arc and 
incandescence lamps, and essential fittings and accessories, That 
much can be done in this direction is evidenced by the ease and 
rapidity with which, as regards electrie traction, we have acqui- 
esced in the standards of pressure, general construction, and types 
of motors, trucks, and accessories, prevalent in America, There 
can be little doubt that had practical electric traction originated 
with us, instead of being an imported art from the United States, 
we would still be in the stage in which buyers’ engineers would be 
creating different ‘‘standards” of their own composing, while 
every producer would be expected to manufacture and guarantee 
a corresponding variety of designs, The author understands that 
most of the leading electric cable manufacturers in this country 
have already adopted, by agreement among themselves, certain 
standards in their own department of production, The question 
of standardisation has also for some time received attention at the 
hands of the Electrical Engineering Plant Manufacturers’ 
Association. Again, the Municipal Electrical Association, a 
body thoroughly representative of the municipal user's 
interests, has given evidence of its readiness to co-operate 
with manufacturers in the direction of standardisation of 
the commercial conditions of contracts for electrical plant. Its 
representatives have met in conference representatives of the 
Electrical Engineering Plant Manufacturers’ Association, and have 
agreed upon certain general conditions as a basis for specifications 
of plant required by local authorities, and the outcome has 
undoubtedly been beneficial. It is evident, therefore, that the 
whole subject is ripe for consideration on the broader basis of 
harmonising, by adequate _representation and discussion, all 
sections of users’ interests with those of producers. 

(6) It is not possible to enter in this paper upon the considera- 
tion of the actual formule which might constitute standards 
for the future. This is a very large and important question 
demanding much careful thought and discussion. The ma- 
chinery for this purpose already exists, at any rate as a nucleus, 
in the Uniformity Committee of this Institution, appointed 
shortly after the submission of a highly suggestive paper 
on ‘Uniformity of Plant,” by Mr. C. H. Waniechem, before 
the Municipal Electrical Association in the summer of 1898. 
But beyond a word of advice on the subject of standard 
periodicities, nothing has so far issued publicly from the 
deliberations of this Committee extending over eighteen months. 
At this rate we may become irretrievably committed to many 
steps which all may live to regret, before effective results are 
obtained ; for an unexampled expansion in every department of 
electrical engineering, notably those of electric traction and of 
power distribution over extensive areas, appears about to take 
place in this country. The author ventures to suggest that addi- 
tional weight and acceleration to the work of the Committee of 
the Institution would be given if it were strengthened by the 
addition of representatives of all interests concerned, viz., those 
of the manufacturer, user, consulting engineer, and user’s engi- 
neer, The Institution might also encourage the submission of 
papers suggestive of standards for various classes of electrical 
engineering plant and accessories. These, together with the views 


which would be brought out in discussion, would serve as a valu- 
able guide to a representative Committee: 


In conclusion, the 


propositions which the author has endeavoured to establi 
briefly recapitulated as follows may be 
(«) Standardisation, to a greater degree than at present exi 

is in the interest of the manufacturer ; as a means of facilitate” 

repetition production and of meeting the competition of standard 

ised foreign manufactures. (+) Standardisation of ends” 
“performance” as distinct from “means” or “ constructio al 
details” is equally in the interest of the user ; by securing for _ 
low purchase cost, prompt delivery, freedom from the risks of = 
perimental design, and full manufacturer’s guarantees, (c) The 
relative absence of standardisation in Great Britain, in contrast 
with other countries, is mainly traceable to the prevailing pear, 
wherein the user’s engineer specities ‘‘means” or “construction il 
details,” instead of confining himself to ‘‘ ends ” or ¢ performance.” 
(¢) The determination of standards by organised effort rathe 

than by the slow and costly process of ‘trial and error,” is desir. 
able, and should be undertaken under the auspices of the Institu. 
tion of Electrical Engineers, as representing the interests of both 
producer and user, 


Norte,—A table of central stations in Great Britain, with par. 
ticulars of system, periodicity, generating pressure, and distribut. 
ing pressure employed, accompanied the foregoing paper, but is too 
long for insertion here.—Ep, THE E. 
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AT a meeting of this Institution held at the Westminster Palace 
Hotel on Friday, February 2nd, the chairman, Mr. Basil H. Joy 
presiding, a paper on ‘‘ Are Lamps and Are Lighting,” was read 
by Mr. ; After brietly describing the 


H. G. Cotsworth, Member. 
more important phenomena of the electric arc, including the 
different formations of the carbon points working with direct 
alternating, and enclosed ares, the author reviewed the means 
available for actuating the ‘‘ striking ” and “ feeding ” mechanism, 
It was shown that the thermo-electric method offers decided 
advantages over electro-magnetic ; for instance, with alternating 
currents an alternation in the periodicity has no effect on the regu- 
lation, as would be the case with an electro-magnetic control, the 
thermo-electric system would, in fact, work equally well with alter- 
nating or continuous currents. It had, however, not come into 
practical use to any extent. The majority of lamps have their 
mechanism controlled by both a series and shunt soienoid ; but lamps 
in which the series coil is replaced by a spring or counterweight are 
equally successful, and the current through a shunt lamp may 
be varied over a very wide range without affecting the ‘e»d. They are 
also simpler in construction, and therefore cheaper in first cost, 
Lamps of American origin are nearly all controlled by a clutch, 
acting direct on the upper carbon guide rod, and are liable to give 
a spasmodic feed, owing to the wear of the clutch on the rod, but 
on the Continent a mechanism having a clockwork escapement 
finds most favour. In England the prevailing type has a wheel 
controlled by a brake, resulting in a very sensitive and accurate 
feed being obtained. 

In referring to the working of the lamps, the author remarked 
that ares, when run in series, must be provided with an automatic 
cut-out, so that in the event ofa lamp failing the circuit would not 
be broken. For street lighting the cut-out is best placed in the 
plinth of the lamp-post ; on a short series, however, the cut-out 
may be dispensed with, but means must be provided for breaking 
the circuit of the shunt coil, otherwise on the failure of a lamp this 
coil would be burnt out. Alternating ares may be run in series 
across the primary mains, and if provided with a small choking 
coil across their terminals the extinction of one lamp does not 
affect the others, Another ingenious method provides a means of 
running alternating ares in series with a constant current off con- 
stant potential mains. This is accomplished by having a trans- 
former so arranged that when the current in the secondary in- 
creases, due to the cutting-out of lamps, it reacts on the iron 
core of the transformer, causing more or less magnetic leakage 
across a short air gap between the coils of the primary and second- 
ary. Alternating arcs do not give the same efficiency as direct arcs, 
and attempts have, therefore, been made to rectify alternating 
currents into direct, resulting in an increased efficiency of the 
lamps, but introducing rather complicated apparatus at the 
station, 

The author, in dealing with enclosed are lamps, mentioned that 
although the actual efficiency was increased by their use, the 
necessity of having two dense opaloid globes more than counter- 
acted any gain, and described a lamp which to some extent has 
the advantages of the enclosed lamp without its corresponding 
disadvantages ; iv has but one globe, works at about 80 volts 
across the arc, and burns for seventy hours with one trimming. 
Recently an enclosed lamp, working at 160 volts across the arc, has 
been placed on the market, which is intended for running singly in 
parallel on 200-volt mains. 

In the discussion which ensued Messrs. A. 8. Arundel, E. (. 
Roche, F. Arundel, A. F. Gatrill, A. W. Marshall, and others took 
part, and a vote of thanks having been accorded the author, the 
proceedings terminated with the announcement of the ensuing 
meeting on March 2nd, when a paper on “ Electrolytic Zinc as a 
Protective Metallic Coating for [ron and Steel” would be read hy 
Mr. W. A. Paddon, Member, of Wrexham. 


BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS,—At the 
meeting held in the Grand Hotel on February 3rd, 1900, Mr. J. J. 
Innis, president, in the chair, Mr. R. B. Hodgson, A.M.I.M.E., 
read a paper on the Meldrum furnace, with special reference to 
the econometer, and town’s refuse destruction. In Part I. of his 
paper the lecturer only briefly enumerated the principal points 
concerning the subject of combustion, he having dealt fully with 
that subject in a previous paper read before the Association, pass- 
ing on to the question of the steam jet blower. He pointed out 
that, although all mechanical stokers with moving grates used 
the steam jet to keep certain parts of the machine cool, yet most 
makers suppressed any mention of that fact on account of having 
to meet with so much prejudice from steam users, by reason of 
their not having a full knowledge of the office of forced draught. 
A good selection of results of tests was given to support the 
lecturer's remarks ; some of these showing an Sothen, evapora- 
tion of 50 percent. without loss of fuel efficiency, whilst in some cases 
a 50 per cent. saving was shown. In Part II. the construction and 
working of the Meldrum furnace was fully described by numerous 
lantern slides. Part III. consisted of a description and explanation 
of the working of the econometer, or gas weighing apparatus, 
showing the usefulness of the econometer as a check on careless 
stokers, andalso as a ulator of the air suppl to boiler and 
other furnaces. In Part IV. the lecturer dealt with the much dis- 
cussed subject of the destruction of town’s refuse, showing what 
form a modern destructor should take. Some tests of the Hereford 
and Rochdale destructor were given, and after describing the 
— of heat storage obtained by means of high-pressure boilers, 
the Darwen electricity works and refuse destructor were described, 
attention being called to the fact that this plant was being run entirely 
by refuse burned without the assistance of any other fuel, 14 lb. of 
water being evaporated per pound of refuse. A steam pressure 
curve for a twenty-four hours’ run was shown, and this curve did 
not fall much below 200 lb. per square inch, that being the pressure 
the boilers were arranged to carry. The lecturer said that the 
Darwen combined plant was one of the finest and most efficient in 
the kingdom, and the all-round result from refuse si | was the 
best that had yet been obtained. An interesting discussion 
followed the reading of the paper, and a vote of thanks was passed 
to the lecturer 
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RAILWAY MATTERS. 
thousand tons of steel rails are being sup- 


atthe British North Borneo Railway Company by the 
Steel Company. 


Tue train mileage worked on the North-Eastern Rail- 
pt the past half-year was 16,668,594, against 16,211,422 
corresponding period of 1898. 
In France at the present time there are 45,834 kiloms. 
he -s and tramways in existence, and 9370 kiloms. are under 
pobre or projected, giving a total of 55,204 kiloms, 
} Ar the half-yearly meeting of the Lancashire and 
vorkshire Railway the chairman said the half-year’s experience 
= again justified the policy of reducing second-class fares instead 
of abolishing the class. 
Tue general managership of the Dublin, Wicklow, and 
Vv ford Railway has been given to Mr, A. G. Reid, passenger 
“vrintendent of the Great North of Scotland Railway Company. 
The calary is £1300 per annum, 
Tue total length of railways in working order or under 
struction in the Ottoman Empire, at the end of 1898, was 2983 
jer In Asiatic Turkey the length of lines was 1720 miles, and 
in European Turkey 1260 miles, 
Tur total mileage of street railways at work in Penn- 
+, is 1493°21 miles. The aggregate length of all lines 
dis 1812°94. The total number of cars owned is 5864 ; the 


total num 

Tux working expenses of the Great Central Railway 
during the past half-year amounted to 70°67 per cent. of the 
receipts. Of this amount it is stated that nearly 60 per cent. are 
due to the poor results hitherto attained by the London extension 


line. 

Tur Metropolitan Street Railway Company of New 
York has ordered ten additional compressed air motor cars. This 
will make thirty air power cars in all in use by this company. It 
js announced that the Hardy air motors will be used on these cars, 
so that a test of the comparative merits of these motors can be 
made with the Hoadly-Knight motors, which now are used ex- 
clusively by the company. 4 

Aramway is being constructed in Germany between 
Barmen and Elberfeld on the suspension system, the invention of 
Herr Kugen Langen. Electricity will be the motive power, The 
carriages are suspended freely on a single rail. It is estimated 
that the average speed will be 40 kiloms. an hour, and it is claimed 
that this can, if necessary, be easily increased. The cost of the 
pad will be about 500,000 marks per kilom. 


Tur first electric lines of the Compania Limitada de 
Ferrocarriles del Distrito Federal de Mexico commenced opera- 
tinson January 15th. The cars have filled the populace with 
wonder. ‘Trial trips were made in the dead of night to teach 
young Mexicans their duties as motormen. At first applicants to 
jearn were not over-abundant, as many were alarmed at the idea 
of handling the new cars, but now there is no scarcity of 
*maquinistas.” 


Ir is reported that a contract has been concluded by 
the British North Borneo Company for the construction of a rail- 
way sixty miles long to connect the important harbour of Gaya 
and Brunei Bay, where coal exists in large quantities, and the line, 
fifty miles in length, now under construction by the company, 
with the interior of North Borneo, Gaya Bay is said to be of 
greater strategic importance, from a naval point of view, than 
Wei Hai Wei. 

Tue Carmyllie light railway in Forfarshire, which has 
recently been opened, is the first railway of this type in Scotland. 
It connects Carmyllie with Arbroath, and is about seven miles in 
length. The Arbroath terminus is practically on the sea level, 
and there is a gradual ascent to Carmyllie, which is situated about 
600ft. above the level of the sea. The steepest gradient is 1 in 36. 
The railway, it is expected, will greatly benefit the district by 
opening it to summer visitors and others, 


It is worthy of remark that China, Japan, Russia, and 
Siberia are supplying the material for building the bridges required 
on the Eastern Railway of China ; 200,000 Chinese are now engaged 
in the work, which is being carried out at four different points. 
Two tunnels have still to be built. At this moment 460 miles of 
the line have been laid, and sixty locomotives and 1200 ballast 
wagons are at work on the completed portion. It is announced 
that the railway will be thrown open for traffic throughout its 
entire length during the summer of 1902. 


From reports just received at St. Petersburg it appears 
that an unusual amount of activity is being displayed in the work 
of constructing the Eastern Railway of China. The length of the 
main line will be 960 miles, and that of the branch line running 
through Southern Manchuria will be 654 miles. The trans-Baikal 
frontier is crossed by the main line at the village of Nagadan. 
Thence its course is across a high-lying plateau for 200 miles, and 
it crosses the river Nanni at the town of Bukui, which lies in the 
interior of Manchuria. A bridge is being built across the river 
Sungari at Charbin, and the work of construction is directed from 
this place. 

THE contract for the construction of the New York 
underground rapid transit railway has been awarded. The work, 
which has to be finished in 44 years, comprises the following :— 
length of all sections, 109,570ft.; total excavation of earth, 
1,700,228 cubie yards ; earth to be filled back, 773,093 cubic yards ; 
excavation of rock, 921,128 cubic yards ; tunnelling through rock, 
368,606 cubic yards ; the steel to be used in structures will amount 
to 65,044 tons ; cast iron, 7901 tons ; and concrete, 489,122 cubic 
yards ; of local stations there will be 43, express stations 5; the 
length of track 610,000ft., and there will be 10 station lifts. The 
amount of the contract is £8,750,000. 


THE report of Lieut.-Colonel von Donop to the Board 
of Trade relating to the collision which occurred at Wortley 
Junction on the Midland Railway on December 11th has been 
issued, In this case, as a mineral train was running past the 
junction three wagons were derailed and fouled the down main 
line just as a down express passenger train was passing. All the 
vehicles of the latter were slightly injured, and a composite 
carriage was entirely wrecked. One passenger was killed and 
four were injured. Colonel von Donop reports that, while it was 
evident that the collision was eaused by one or more of the 
Wagons becoming derailed, there was nothing either in the condi- 
tion of the permanent way or of the rolling stock to enable the 
cause of the derailment to be definitely ascertained. 


A specraL meeting of the Barnsley Town Council was 
held this week to deal with the local tramway question. It should 
be stated that when the British Electric Traction Company obtained 
the sanction of the Light Railway Commissioners for the construc- 
tion of tramways in Barnsley and district, the Town Council 
decided on promoting a Bill in Parliament authorising them to con- 
struct and work tramways. It was decided at the above meeting, 
however, not to proceed with the Bill, and that the British company 
should construct a system of tramways within three years. If 
Within twelve months of their completion the Corporation should 
desire to purchase the tramways, they could do so, and the com- 
pany would then lease and work the lines. The company would 
take the supply of electric energy from the new works of the 
Barnsley Corporation at a satisfactory price, and pay the bulk of 
the costs which the Corporation had up to now incurred. 


NOTES AND MEMORANDA. 


Tue gold exports from Western Australia during last 
month amounted to 143,819 0z., valued at £546,515, as compared 
with 110,090 oz. in January, 1899, 


A NEW use for flexible shafting is reported from 
America, The makers of a well-known form of this shafting have 
had a request from one of the largest fruit growers of Southern 
California for an equipment of flexible shafting so arranged as to 
attach toa source of motive power for tree trimming. 


Tue Argentine Legation have notified the Press that 
an exhibition of hi and impl ts co ted with the 
dairy industry will be held at Buenos Ayres in May, to which 
British manufacturers are invited. All communications are to be 
addressed to the Bureau of Agriculture, Buenos Ayres. 


Ir is stated that experiments are about to be carried 
out at Portsmouth by officers of the Vernon torpedo school, with 
a view of establishing by means of a balloon wireless telegraphic 
communication between the sea and a field force on shore. The 
experiments are to be conducted by Lieut. Arnold-Forster, who is 
at present qualifying as a torpedo lieutenant. 


ReFERRING to the bursting of grindstones, Major Roe, of 
Birmingham, a local inspector under the Factories and Workshops 
Act, in his report on 1898, condemns the use of gas engines for 
driving grindstones, especially if the engines also drive other tools, 
as the putting on and throwing off of heavy work affects appre- 
ciably their speed, and thus causes the stones to burst. 


THE value of German general import in 1899 is officially 
stated to have been, in 1000 marks, 5,495,853, against 5,439,676 
in the year before, and 4,864,644 in 1897, the increase thus amount- 
ing to 56,177 and 631,209, The value of exports for 1899 was, 
in 1000 marks, 4,151,707, against 4,010,565 and 3,786,241 in the 
two preceding years, the increase being 141,142 and 365,466, 


Some interesting figures relating to the public supply of 
gas through penny-in-the-slot meters were given at a meeting of 
the Manchester Gas Committee last week. Some time ago it was 
stated that the use of these domestic appliances in certain 
— of London had made a perceptible dearth of copper coins. 
zast week in Manchester £958 11s, 5d. was collected from 5846 
prepayment meters, or an average amount of 3s. 3d. from each 
meter. This sum of £958 lls. 5d. would be represented by 
230,057 pennies, weighing 4800 lb. avoirdupois, and was collected 
by thirty-two inspectors, showing 1501b. weight for each man. 


Tue United States Navy Department has as yet taken 
no action relative to the adoption of the Holland submarine tor- 
pedo boat, although reports of the Naval Board of Inspection 
which witnessed the tests at Peconic Bay have been on file for some 
time and have been under consideration by the Board of Construc- 
tion. According to the Marine Rerier, Congress has authorised the 
Navy Department to purchase two submarine vessels of the type 
of the Holland, and the Electric Boat Company is now endeavour- 
ing to have the department either purchase the Holland or give a 
contract for the construction of two new vessels of her general 
design. 

Notice is giveniin the London Gazette of Tuesday 
that after the expiration of forty days it is proposed to submit to 
her Majesty in Council the draft of an order in Council providing 
that acetylene, when in admixture with atmospheric air or with 
oxygen, shall be deemed to be an explosive within the meaning of 
the Explosives Act, 1875, and that it shall not be manufactured, im- 
ported, kept, conveyed, or sold. Notice is also given that in 
accordance with the provisions of the Rules Publication Act, 1893, 
copies of the proposed draft Order in Council can be obtained by 
any public body within the period of forty days at the Privy 
Council Office, Whitehall. 


THE number of ships cf the mercantile marine supplied 
during the year ended in March, 1899, with outtits of instruments 
by the Meteorological Council to collect data was 114, All ships in 
the Royal Navy are also supplied with instruments, and the Coun- 
cil receive valuable observations from this source. The results of 
the weather forecasts issued by the office show a complete or 
partial success of 83 per cent. during the year 1898 ; the average 
success during the last ten years is 87°4 per cent. The special hay 
harvest forecasts issued to a number of selected stations attained 
an average success of 89 per cent., and in the district which in- 
cludes the south of England the complete and partial success 
reached the high figure of 96 per cent. 


A MAGNETIC clutch, invented by Mr. Bion J. Arnold, of 
Chicago, which has been put into actual use, consists of two 
heavy dises of metal having a high permeability and fitted with 
magnetic coils, which serve to magnetise them and draw them 
together. Magnetic action alone, however, is not relied upon to 
keep the surfaces from sliding the one on the other; the contact 
surfaces being rough, the pressure caused by the attraction 
between the two plates prevents any slipping. The energising 
circuit is pre by a switch put at any convenient place. It is 
claimed thus to be possible in throwing a generator in or out of 
service to control it entirely from the switchboard, where all the 
regulating devices and measuring instruments are within the reach 
of one attendant. 


Tue Prussian Meteorological Institute is about to arrange 
for the systematic examination of the atmosphere at high altitudesat 
the Aéronautical Observatory at Tegal, near Berlin. Kites and kite- 
balloons will be employed at heights from 3000 m. to 5000 m., to ascer- 
tain the atmospheric conditions. The registering apparatus, which 
automatically notes the pressure, temperature, humidity, arfd wind 
velocity at these heights, is taken up by a kite-balloon connected 
with the earth by piano wire. It is inflated with hydrogen, and 
ean take 1500 m. of wire. Under favourable conditions a kite of 
the Hargreaves type is attached to the lower end, with a surface of 
three square metres, and this can lift 500m. of wire. To it a 
second kite is attached, fand to this latter a third, and so on, 
until the balloon reaches a height of 4000 or more metres. 


A system of profit sharing is about to be introduced 
by the Electricity Committee of the Halifax Town Council, subject 
to the approval of the Council. It is proposed to grant a bonus 
to members of the staff employed at the electricity works on the 
total works and management costs when these are brought below 
1°5d. per unit. Last year the total cost per unit was 1°65d. The 
committee propose that for every one-tenth of a penny, and pro 
rata for every one-hundredth of a penny, a bonus of £130 be given 
to the staff in the following proportions :—To the chief engineer, 
£50 ; to the assistant engineer, £40 ; to each charge engineer, now 
numbering three, £10 ; and to each driver, at present four, £2 10s. 
It is suggested that the scheme be in operation for the two years 
ending March 31st, 1901, after which it shall be subject to revision. 


Tue German Reichstag has had laid before it a 
memorandum showing the extent to which physical experiments 
are affected by the working of electric tramways. The memo- 
randum was drawn up by the Imperial Institute of Physico-Techni- 
cal Experiments, and states the apprehension that magnetic and 
electrical operations would be disturbed by the electricity borne on 
overhead wires has, unfortunately, proved to be well founded. 
The first signs of such disturbances were evident directly this 
mode of locomotion was started on the Circular Railway, though 
this was four kilometres from the Institute. As the overhead wire 
system was extended and the nearer it approached, the more 
marked became the disturbing effect. Without the protective 
measures which the managers of the Institute had to take for its 
immediate surroundings, the use of the magnetie needle would 
have become next to an impossibility. 


MISCELLANEA. 


AN agreement has been entered into between the 
Governments of Great Britain and the United States, by which it 
is decided that the Nicaraguan Canal, if carried out, shall be con- 
structed by the latter country. 


An agreement for five years has been brought about at 
Newport, Mon., in the building trade by the good offices of Dr. 
Horder as arbitrator. This includes masons, carpenters, and 
joiners, but plasterers and labourers still keep aloof. 


Tue Government demand for small arms continues, 
and it is said that one firm in the Midlands has been requested by 
the War-office to increase its rate of production from 400 to 1200 
Lee - Enfield rifles per week—an increase in output which is 
expected to continue for some time. 


Tue Gas Committee of the Manchester Corporation 
at their meeting last week passed a resolution instructing the 
Finance Committee to borrow the sum of £25,000, which has 
already been sanctioned by the Local Government Board, for the 
construction of a sulphate manufacturing plant at the Bradford- 
road gasworks, 


Joun anp Co., Luwitep, of Leeds, inform us 
that the traction engines which they recently supplied for South 
Africa, and which we illustrated at the time, are doing very well, 
and further, that they have received orders from the War-office 
for six armoured traction engines and twenty-four armoured 
traction wagons. 


THE Local Government Board has decided to comply 
with the application of the Warrington Corporation for sanction 
to borrow £44,966 for the purposes of electric lighting, and £9336 
for the provision of a central depét. In connection with the last- 
named it is proposed to erect refuse destructors and utilise the heat 
in the raising of steam for driving the electric motors. 


THE engineering department at Devonport Dockyard 
is manufacturing two sets of water-tube boilers of the Normand 
type, to be used for re-boilering torpedo boats Nos. 45 and 54. 
This, says the Western Morning Nes, is the third distinct type of 
water-tube boiler made at Keyham, several sets of the Belleville 
type and two sets of Thornycroft’s having been manufactured by 
this department. 


THOsE interested in the coal trade of Grimsby complain 
seriously of the Great Central Railway Company’s lack of facilities 
to deal with the traffic. At a meeting held in this port last week 
it was stated that shippers of coal at Grimsby were not receiving 
by 40 per cent. the quantity delivered by their wagons in 1896. 
Thousands of tons of coal for Grimsby were said to be standing on 
the lines between the pits and the port. 


Ar a meeting of the New Tramways Committee of the 
Newcastle Corporation on Tuesday an offer was presented from the 
Electrical Supply Company to supply the current for the new 
tramways into the feeders at 1d. per unit. After some conversa- 
tion, it was resolved the committee could not see their way to 
accept it, seeing that the committee themselves were preparing for 
the erection of a power station to supply the current required to 
work the tramways. 


OwrxG to the great increase in the consumption of 
gas in Leeds, the Gas Committee are considering the question of 
erecting additional works. It is said to be probable that a car- 
buretted water-gas plant will be put down. The general manager, 
Mr. Townsley, estimates that the cost of such a plant capable of 
making two and a-half millon cubic feet of gas per day, would be 
about £30,000. The water gas so produced should be mixed with 
the ordinary coal gas. 


From the annual report of the St. James’ and Pall 
Mall Electric Light Company, Limited, we learn that during the 
year ending December 31st last the total number of Board of 
Trade units generated was 4,686,192. The total quantity utilised 
was 4,269,902 units, made up as follows :—Private supply, 4,063,274 
units ; public lighting, 137,830 units ; used on works, 68,798 units. 
There was therefore a net loss of only 416,290 units, or 8°88 per 
cent., of the total generated. 


AN alarming explosion took place on Wednesday at the 
works of the South Shields Gas Company. The explosion seems to 
have occurred in a large sewer running through the gas yard. The 
sewer had become charged with gas, which, in consequence of the 
severe frost, was unable to escape. By some means the gas in the 
sewer exploded. Numbers of workmen were in the yard at the 
time, but they escaped without injury. Considerable damage was 
done to the roof of the offices. 


Ir would appear from the Autocar that the efficient 
working of motor vehicles, for passenger service at any rate, is 
dependent on good roads, In Newcastle-on-Tyne, for instance, 
there have been several attempts to provide motor car services, all 
of which have been unsuccessful. The reason for this is the 
abominably paved streets in Newcastle, causing serious damage to 
the cars, and necessitating constant repairs to the vehicles, the cost 
of which exceeds the total receipts received from the traffic. 


A Locat Government Board inquiry was held at 
Blackpool on Tuesday by Colonel Luard into the Corporation’s 
application to borrow £42,515 for the purposes of electric lighting, 
and £2209 for the improvement of Rigby-road. The town clerk, 
in making the application, stated that was the fifth application for 
sanction to borrow money for electricity, and since 1893 £120,000 
had been borrowed, The consumers had increased from 112 to 
900. There was no opposition, and the inspector intimated that 
he would report favourably to the Local Government Board. 


In consequence of the abnormal demand for coal the 
trustees of the Duke of Bridgewater have recommenced winding coal 
froma the quarters’ seam at their Charlton’s Colliery, Greenheyes, 
which had been closed many years. This development finds 
employment for sixty or seventy men. The Bridgewater Trust are 
also reopening a mine at their Brackley Colliery, Greenheyes, which 
was closed two or three years ago. They are also sinking a new 
mine at the Wharton Hall Colliery, Greenheyes, and are carrying 
out important and costly improvements at their Mossley Common 
and Bridgewater pits. 


THERE was a subsidence of land adjoining the low- 
water entrance to the Barry Dock last Sunday, causing damage to 
the eastern wall to the extent of many th ds of pounds, and 
will prevent its being used for several months. The occurrence 
happened just before a steamer was admitted. The land sunk 3ft., 
and a brick building standing upon it was partly demolished, 
while the eastern wall of the lock was forced out l5in, It is pre- 
sumed that some undiscovered cavity beneath the lock bottom gave 
way. The lock was only opened in January, 1898, took five years 
to construot, and cost over half a million. 


THE works of the Glasgow Iron and Steel Company 
at Wishaw have been augmented recently by two new melting 
furnaces, This company is losing the services of Mr. James Riley, 
who has retired from the management of the works at the expiry 
of the five years for which he was engaged. Mr. Riley, who has 
purchased the Richmond Ironworks, Stockton-on-Tees, and will 
shortly commence there the manufacture of iron and steel bars, 
hoops, strips, &c., inaugurated during last year at Wishaw the use 
of fluid metal taken direct from the blast furnaces and immedi- 
ately charged into the Siemens melting furnace. Many thousands 
of tons, it is reported, were thus successfully treated in the cours> 
of last year, 
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RUSSIA. 
AFRICA. 


AUSTRALIA. 


TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in thia column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination, No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tak ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken oF anonymous communications. 

*," We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


B. pe J.—We believe that you can get a set of papers by applying to the 
Marine Department of the Board of Trade, Whitehall. 

Moari.—The offices of the Institution of Junior Engineers are at 47, 
Fentiman-road, London, 8.W. The secretary will give you all the 
information you require. Your qualifications would appear to be 
sufficient. 

Prime Cost.—In our reply to you some weeks ago we omitted to mention 
Mr. J. Slater Lewis's Th ‘ial isation of Fac- 


ok on “ The C cial Org: 
tories,” A long chapter in it is devoted to prime cost. It is published 
by E. and F. N. Spon, Limited. It was reviewed in our issue for 
March 12th, 1897, 

Cc. C. M. Co. (Birmingham).—You can obtain from any publisher of 
technical books a list of several which will supply the information you 


‘sTRAITS SETTLEMENTS.—Ketty Watsu, Limirep, Singapore. 
anv Co., Colombo. 


SUBSCRIPTIONS. 
Tae ENGINEER can be had, by order, from any newsagent in town or 


at the various railway stations ; or it can, if preferred, be 


eountry, 
supplied directyfrom the office on the following terms (paid in 


advance) :— 
Half-yearly (including double number) .. .. £0 14s. 6d. 
Yearly (ineluding two double numbers).. .. £1 9%. Od. 


Crora Reapixa Cases, to hold six issues, 2s, 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 
Foreign Subscriptions will, until further notice, be received at the rates 
ven velow. Foreign Subscribers paying in advance at these rates 
will receive THe ENoinerr weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tuk ENGINEER, and 
accompanied by letter of advice to the Publisher. 


Paper Coptrs. Tuick Paper Copigs. 


Half-yearly .. .. £0188. Od. | Half-yearly .. .. £1 Os. 8d. 

Yearly .. .. .. Od. ..:-. & ad. 

(The difference to cover extra postage.) 
ADVERTISEMENTS. 


@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an iuch or more, the charge is 10s, per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order A bese Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 


Letters relating to Advertisementa and the Publishing tment of the 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tur 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 


PUBLISHER’S NOTICES. 


*,” Latest TyPE3 OF THE BRITISH FLEET.—Our two-page coloured 
sapplonent, representing H.M, ships Formidable, Drake, and 
Albatross, may be had, Y ame On superior paper, upon a roller, 
price 18., by post 1s, ld. 


*,” Tf any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prom, 
information of the fact to the Publisher, with the name of the 
Agent through whom the is obtained. Such inconvenience, 
if suffered, can be pee» by obtaining the paper direct from 


this office. 
CONTENTS. 

Tue Enornerr, ‘th February, 1900. PAGE 
Kerort oF THE RovaL Commission on Lonpow Water .. 134 
Tue Detaitep Weicurs or a Locomotive ENGINE 
E.swick NavaL Mountinos. No. IV. (Illustrated.) .. .. .. .. 138 
Great NorTHERN RaiLway Works. . 
= New Dutcu Ironctap Koninain Reoentes. (Illustrated.) .. 140 
Foo-sianaL Detonator Economiser. (Illustrated.) .. .. .. .. 140 
Tax AccwwENT To THE Royai YacuT .. .. .. .. .. 141 


Tax INstiruTION oF CiviL ENGINEERS.. .. .. .. .. .. .. .. 
Sree, MAKING IN THE SOUTHERN STATES OF NORTH AMERICA. (I1.) 142 
Harsours aND WATERWAYS . 142 


THE STANDARDISATION OF ELECTRICAL ENGINEERING PLANT .. .. 144 


LeapING ARTICLES—A New French Naval Scheme... .. .. 2... 
The Quality of Steam—The Standardisation of Electrical Plant .. 148 

Tae Partition of Persia—The Vibrations of a Rifle—The Iron Trade 
—Tae Institution of Civil Engineers... .. .. .. .. .. 149 
or Two Pumpino Enaines. (Illustrated.).. .. .. .. .. 150 
Letrers To tHe Epitor—Ventilation.. .. .. .. 158 

English ¢. Swiss Machinery — The Efficiency of Weston’ Pulley 
Blocks—Engine Mileage—Bourdon Gauges—Waste Haulage .. 154 

Tuk DistaipuTion oF MaTeRIALS IN THE UPPER Works oF LARGE 


Streamers, (Illustrated.) .. ... .. .: 155 
AMERICAN ENGINEERING News.. .. .. 156 
Tre Iron, CoaL, AND GENERAL TRADES OF BtirmMinauaM, WoLvER- 

HAMPTON AND OTHER DISTRICTS... .. .. .. .. 156 
Notes LANCASHIRE .. 157 
Tae DIsTRICT .. 157 
Norti oF ENGLAND 157 
Norges From ScorLaND 158 


Tak Newport Harsour Commissioners’ WEEKLY TRADE Report .. 158 


AMERICAN NoTEs .. . 58 
Nores Fa0M GERMANY... 159 
ENGINEERING Norrs FRoM SourH AFRICA .. 159 


Tue Parent JourNat.. 
PaRAGRAPHS—Motor Vehicle Users’ Defence Association, 135—Irrigation 
Works in Turkestan, 141—Light Railways Act, 1896, 141—Birming- 
ham Association of Mecnanical Engineers, 144—British Association 


of Draughtsmen, Newcastle Branch, 149—Metalliferous Deposits, 154 | England. 


| 


want. See, for instance, ‘‘The Works Manager's Hand-book,” by W. 
8. Hutton, published by Lockwood ; see also D. K. Clark's ‘‘ Rules, 
Tables, and da,” published by Blackie. 

F. P. (Burton-on-Trent.—{1) The best divisions depend altogether on 
circumstances. The purpose for which the head is to be used should 
as a rule be considered. For gear-cutting the plate may divide all 
numbers to 75, and all even numbers to 150. For general purposes the 
plate should divide all numbers to 100, all even numbers to 134, and 
all numbers divisible by four to 200. Circles which divide fours, sixes, 
eights, and sixteens, are perhaps the most useful for most work. (2) 
The rule for a train of wheels is, multiply all the driven wheels 
together, and all the driving wheels together, and divide one by the 
other. Your easiest train would be three drivers of 52 and three 
pinions of 13. 

Bo.ton.—The only books on machine guns of which we have any know- 
ledge are the hand-books very generally issued by the makers and the 
official publications of the War-office. There are three or four of these 
books published by Eyre and Spottiswoode. The price is from 6d. to 
ls. 6d. each. If you require descriptions of the working parts of 
machine guns, the patent specifications may assist you. Several guns 
have been described in detail in THz Enctneer. For instance, the 
latest Hotchkiss machine gun, rifle calibre, was illustrated in section, 
and engravings of all the parts given, with a complete description of 
the working, in our issue of April 28rd, 1897. Let us know if we can 
be of futther assistance to you. 

A. G. anp Co.—If we knew more precisely what class of information you 
required, we should be in a better position to recommend a book. 
Perhaps Mr. Horner's “ Toothed Gearing,” Crosby Lockwood and Son, 
6s., may suit you. If you want a Jess practical work, try Unwin’s 
“Machine Design,” Part I., Lon 8, Green, and Co., 66., in which 
you will find a great deal of general information on the subject. For 
the drawing-office a small book, ‘The Essentials of Gearing,” by 
Gardner C. Anthony, published by Heath and Co., Boston, U.S.A., 
may be recommended ; whilst on the practical cutting of toothed 
ing, a volume published by Brown and SI Manufacturing & m- 
pany, Providence, U.S.A., called ‘‘ A Practical tise on Gearing,” is 

exceedingly useful. 


INQUIRIES. 


EXPANSION SHELL BLOW-OFF COCKS. 


Srr,—Can you assist me in finding the makers of Allmark’s expansion 
shell blow-off cocks ? 
Leith, February 6th. 


MEETINGS NEXT WEEK. 


Tux INsTITUTION OF MECHANICAL ENGINEERS.—Monday, February 12th, 
at 7.30 p.m. Graduates’ Meeting. Paper, Manufacture of Heavy 
Mooring Chains,” by Mr. Theodore Schéntheil. 

Tue STAFFORDSHIRE IRON AND Steet InstiTuTe.—Saturday, February 
17th, at 5 pm Paper, “ Electric Transmission, and its Industrial and 
Economical Aspects,” by Mr. G. L. Addenbrooke. 

Tue InstITUTION oF ELECTRICAL February 
14th, at 7.30 p.m. Students’ Meeting. Paper to be disct , * Wireless 
Telegraphy.”—Saturday, lith, at llam. Stndents’ Visit to 
the Davies-street Station of the Westminster Electric Supply Company. 
Meet at Davies-street Station. 

Society or ArtTs.—Monday, February 12th, at 8 p.m. Cantor Lectures. 
Four Lectures ou ‘“‘ The Nature and Yield of Metalliferous Deposits,” by 
Mr. Bennett H. Brough. Lecture IV.: Sources of the world’s supply of 
copper ore—Principal mines now worked—Deposits of the ores  j lead 
and other metals.—Wednesday, February 14th, at 8 Fa Ordinary 
Meeting. Paper, ‘The Diffraction Process of Colour Photography,” by 
Prof. R. W. Wood. 

Institution oF Great Britain.—Friday, February 16th, at 
9p.m. Discourse on “ Life in Indo-China,” by Mr. H. Warington Smyth, 
M.A., LL.M., F.R.G.S.—Afternoon Lectures at 3 p.m.: Tuesday, Febru- 
ary 13th, ‘‘The Structure and Classification of Fishes,” by Prof. E. Ray 
Lankester, M.A., LL.D., F.R.S.; Thursday, February 15th, ‘‘ Modern 
Astronomy,” by Prof. H. H. Turner, M.A., F.R.S.; Saturday, February 
17, ‘The Idea of bes <4 in Ancient and in Modern Drama,” by Mr. W. 
L. Courtney, M.A., LL.D. 

Tue InstiTuTION oF CiviL February 13th, at 
8 p.m. prion, be Papers to be discussed, ‘‘ Mo Loads on 
Railway Under-bridges,” by Mr. W. B. Farr, Assoc. M. Inst. C.E. ; 
‘*Note on the Floor System of Girder Bridges,” by Mr. C. F. Findlay, 
M.A., M. Inst. C.E. Paper to be read, ‘‘ Corrosion of Marine Boilers,” by 
Mr. John Dewrance, M. Inst. C.E.—Friday, February 16th, at 2 p.m., 
Students’ Visit to the Great Northern Railway, King’s Cross and Hornsey 
Widening. Assemble at-Hornsey Station. Train from King’s Cross 
(suburban) to Hornsey, 1.47 p.m. 
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A NEW FRENCH NAVAL SCHEME. 


THE many programmes drawn up by the various 
Ministers of the Marine in France during the past twenty 
years have not been distinguished by any remarkable 
continuity of ideas. Each minister has had his own pet 
project, which he has tried to engraft upon the pro- 
grammes in course of execution, with the result that 
these latter have undergone so much tinkering as entirely 
to lose their original character, and succeeding ministers 
have found it preferable to abandon them and start some- 
thing fresh. This has been the case with the 1896 pro- 
gramme, and it may well be questioned whether the 
new vast project of national defence just sanctioned 
by the Council will not share the same fate. These 
failures to organise the navy on definite and per- 
manent lines are, of course, due to the peculiar 
position in which France finds herself. She is not 
only necessarily a military Power, but is ambitious to 


colossal sums to keep up a vast standing army, their 
resources for naval extension are limited. The French 
Parliament has been voting larger credits every year for 
the construction and equipment of ships, and it now sees 
that it has about reached the length of its tether. If 
unlimited sums are not available, it is evident that the 
Government must do the best it can with the funds at 
its disposal. This is the problem which has been 
grappled with by all the Ministers of Marine, each of whom 
has had his own ideas of spending money to the best 
advantage, and as each has been undoing the work of 
his predecessor, it is not surprising that this policy 
of economy should be conducive to reckless extra- 
vagance. Despite the enormous expenditure of the 
past twenty years, the navy is still far from being in 
a sound condition, a fact which has been bluntly brought 
home to the French, first by M. Edouard Lockroy, then 
by M. Camille Pelletan, and now by M. de la Porte, the 
‘‘ reporter’ on the naval estimates, who has had the 
courage to tell his compatriots that they cannot hope to 
attain naval supremacy by augmenting their naval credits. 
And yet, under the new project, the sum to be asked for 
will be far in excess of what has been granted for the 
carrying out of previous programmes. This may be 
looked upon as a final effort to pui in hand a rational and 
definite programme. The French are perfectly aware 
that the huge sums they have paid for carrying out the 
various programmes of the old school of naval ‘“ experts,” 
and the new, according to which of them should for the 
moment be enjoying public confidence, have been largely 
squandered. The battleships were temporarily eclipsed 
by the commerce destroyers and submarine boats, which, 
by the way, M. de la Porte sagely remarks, have by no 
means reached perfection ; and it seems as if the battle- 
ships were once more beginning to share favours with the 
armoured cruiser. The present minister, M.de Lanessan, 
is notoriously a supporter of Admiral Besnard, the author 
of the 1896 project; but he also participates in some 
measure in the ideas of M. Lockroy, and the cesult of this 
community of sentiment is a compromise which is both 
ingenious and interesting. 

The programme of 1896 provided for the construction 
of 220 units, including six battleships of 12,000 tons ; nine 
armoured cruisers, eight protected cruisers of 4000 tons, 
and three protected cruisers of 2500 tons. The estimated 
expenditure was 621,672,447f. At the end of 1899 
only 79 units were completed or under construction, and 
the estimates were exceeded to such an extent that the 
programme has had to be abandoned. Three armoured 
cruisers of 7500 tons now being built are likely to cost 
five million francs more than the sum originally stipulated, 
and eight armoured cruisers of 9000 tons will cost 
17,000,000f. more than the estimates. In a word, 
the 79 units already built, or under construction, are 
expected to cost 387,700,175f., or nearly 24,000,000f. 
in excess of the estimated figure. This is not all, 
for with each modification of the programme the expendi- 
ture was increasing at an alarming rate. Among 
the 141 units remaining to be constructed were six 
squadron battleships of 12,000 tons. Two of these, 
the Iéna and the Suffren, are now being completed, 
and the minister wishes to replace the other four 
with six battleships of 14,865 tons, thus augmenting the 
expenditure by more than 100,000,000f. The budget 
Commission has refused to authorise the putting of the 
first of these battleships on the stocks, on the ground that 
they would create new types; but the construction of 
these battleships has, nevertheless, been included in the 
new scheme of naval defence, and will come up for dis- 
cussion in the forthcoming debate on the estimates. The 
“reporter ” on the budget, and the Government with him, 
are of the opinion that it is useless to attempt to compete 
with England in the number of vessels; and it is prefer- 
able, if possible, to obtain superiority in the quality of tke 
ships and their armament, and more especially in an 
effective system of coast defence. As showing the futility 
of competition, M. de la Porte makes a comparison be- 
tween the cost of the Canopus and the Iéna, which are 
about the same tonnage. The material for the British 
vessel cost 9,100,000f., and for the French, 13,447,000f. 
Labour was paid for in England at the rate of 896f. per 
ton of displacement, while in the French arsenals it cost 
486f. Under these circumstances M. de la Porte 
frankly confesses that the French have reached a 
limit beyond which it is impossible to go. After 
twenty years of incessant effort, innumerable changes, 
and a huge expenditure, the French find that in going 
from one extreme to the other they have merely wasted 
their energy, time, and money. They are now bent upon 
striking a happy medium which they hope will enable 
them to get the best results from their increasing expen- 
diture. The national defence scheme provides for an 
effective protection of the coast line, as well in the con- 
struction of harbour works as in the building of torpedo 
and submarine boats; the creation of coaling stations in 
the colonies; the building of new battleships and ar- 
moured cruisers; and the laying down of submarine 
cables. The programme, it will be seen, is essentially 
defensive ; but the offensive element still exists in the 
“commerce destroyers,” which are to be supported by a 
strong line of battleships. It is argued that swift eruisers 
must have battleships to fall back upon, and thus we arrive 
at the co nrromise between the old and the new schools 
referred above. 

The programme of naval constructions under the 
national defence scheme, to be shortly submitted 
to Parliament, comprises 6 squadron battleships, 5 
armoured cruisers, 28 destroyers, 112 torpedo boats, and 
26 submarine boats. The battleships will have a dis- 
placement of 14,865 tons. They will steam at 18 knots, 
and their range of action will be 4000 miles. The con- 
tinuous armoured belt of Harveyised steel from bow to 
stern will have a thickness of 30 cm., and will extend 


become a naval Power, and this ambition in turn has | 2°50 m. above the water-line. The complete armour will 
become a necessity with the building up of a colonial | have a thickness of 10cm. The armament will consist 
empire which, in extent, is second only to that of of four guns of 305 mm. in two armoured turrets, and 


But while our neighbours have to spend | eighteen guns of 164mm. The armoured cruisers will 


Fes. 9, 1900 ee 147 
| 
| 
| 
| | 
} 
\ 
arrive not later than Three o'clock on Wednesday afternoon | ; 
| 
— 
| | 
| 
| | 
| | 
| | 
| 
| | 


148 


THE ENGINEER 


Fes. 9, 1900 


have a displacement of 12,600 tons and a speed of 22 
The cost of these 177 units is estimated at 
476,136,000f., and to this must be added 235,000,000f. for 


knots. 


the vessels now under construction. All of these must be 


completed in 1907, when the fleet will be composed of 28 


squadron battleships, 24 armoured cruisers, 52 destroyers, 
263 torpedo boats, and 88 submarine boats. This 
proposed expenditure on battleships is bound to be 
attacked by the “ reporter’ on the naval estimates, and, 
in fact, the programme of naval constructions generally 
may be expected to give rise to a long and lively debate. 
But so far as the rest of the programme is concerned, 
opinion seems to be pretty unanimous, except so far as 
concerns the possibility of raising the colossal sum needed 
for carrying out the work. Brest is to be protected by 
fortifying Ushant; Lorient will similarly be under the 
protection of forts which are to be constructed on the 
islands of Belle Isle and Groix, and batteries will be 
placed on the Peninsula of Quiberon. Fort Boyard, 
at the entrance of the Charente, is completed, and the 


defences of the Port-Vendres and Mers-el-Kébir are 
being actively pushed forward. A naval base is to 


be made at Corsica, and Bizerta is being con- 
verted into a second Toulon. Coaling stations will 
be created at Dakar, Saigon, and Diéga - Suarez, 
which will also become depts for war material. The 
military equipment of the French ports will cost 
85,000,000f., and, besides the permanent batteries, field 
batteries will be ready to be sent to any point of the 
coast at a moment’s notice. The submarine cables are 
not the least important factor in this scheme of national 
defence. It is intended to put all the colonies into direct 
communication with the mother country without its being 
necessary to employ English lines. The Government, 
with the obvious desire of letting the taxpayer down 
gently, estimates the cost of carrying out the programme 
at 800,000,000f., though it will certainly greatly exceed 
this figure; and the Minister of Finance asserts that this 
sum can easily be raised out of the ordinary resources 
of the budget by extending it over a period of ten 
years. It is probable that the Chamber of Deputies 
will not take such an optimistic view. The idea of such 
a huge expenditure, coming on the top of the immense 
sums already spent on naval defences, is frightening 
even those patriots who believe in the efficiency of the 
scheme, and the Government's battleships will have to 
make a big fight against the armoured cruisers of its 
opponents. 


THE QUALITY OF STEAM. 


Very few steam users appear to have even a remote 
idea that steam has any qualities at all. To them steam 
is steam. There is no room for difference. One mill- 
owner will boast to another of the excellence of his 
engines, the perfection of his feed-water, the amiable 
characteristics of his boilers, which never refuse to do just 
what is wanted. But we never hear of a millowner pro- 
claiming that his steam is the best in the district. The 
quality of steam is outside the philosophy of the great 
majority of people using steam engines, and that to an 
extent which is not, we think, realised by engineers. We 
may, perhaps, go so far as to add that engineers and 
engine builders, although they will theorise about dry, clean 
steam, seldom attempt to reduce good principles to useful 
practice. Tothe neglect of the quality of steam is mainly 
due much waste of fuel, breakdowns of machinery, and 
general trouble. 

Good steam is quite dry. That is to say, it does not 
carry suspended water with it. It is clear of dust and 
dirt, and is moderately superheated, say, to 19 deg. or so. 
Steam of this kind will give the best results of which any 
given engine is, perhaps, capable. It will be found that 
engines requiring only 13 lb., and so on, of feed-water per 
horse per hour are, at all events during the period of 
experiment, run with steam as good as it can be had. 
On the other hand, we find engines of a very superior 
type doing badly without apparent reason. Investigation 
will almost always show that the quality of the steam 
is inferior. Men take the greatest care to provide good 
oil for lubrication. They will test it and examine it, and 
reject it if not quite as admirable as they hold that it 
ought to be. Coal is studied and analysed; even the 
quality of the waste used for cleaning the machinery is 
called in question, but the steam is left to take care of 
itself ; it is just steam, and that is enough. When do we 
hear of a calorimeter being used to try how much water 
is in it, or of adequate precautions being used to prevent 
priming water going into the engine? Let us consider for a 
moment what bad steam can do in the way of mischief. 
It is because the truth is not forcibly brought home to 
people that they are careless. .We have said in few 
words what good steam is; let us consider for a moment 
what bad steam may be. 

On the purity of steam depends its excellence. It is 
not a thing like wine, various in kind, different in species. 
Even water has characteristics besides its purity on 
which it depends for its merits. Absolutely pure dis- 
tilled water is very far from being nice or wholesome as 
a beverage. The word “purity” as applied to wine, is 
taken in a limited sense, for wine is a mixture of water 
and certain ethers, sugar and alcohol. But steam, to be 
at its best, must be pure; it must consist of hydrogen and 
oxygen, and nothingelse. When it is, and is, as we have 
said, moderately superheated and worked in a_ hot 
cylinder, it will behave very much as dry air does, and the 
best results can be had from it. Steam falling short of this 
standard always contains something objectionable. When 
superheated too much, it may be charged with dust from 
the inside of the superheater pipes. This dust is usually 
a mixture of rust and lime, the first due to the oxidation 
of the pipes, the latter to priming. The priming water 

attaining to the superheater, is dried up there, and leaves 
behind it that which would otherwise be thrown down on 
the boiler plates. This dust is potent in cutting and 
scoring the faces of the valves and the cylinder. A great 
deal of the mischief which superheated steam is said to do 


of the result. 


it. But superheating is still the exception instead of the 
rule, while priming is as yet the rule instead of the excep- 
tion. Priming always does harm. Now much will depend, 
first, on its quantity ; and secondly, on its nature. When 
boilers are quite clean, and are fed with clean water, they 
seldom prime, and when they do the priming is clean ; 
but when boilers contain dirty water, the priming will 
earry into the cylinder sand, lime, rust, mud, always more 
or less gritty. These things ruin the rubbing surfaces, aug- 
ment the friction, and set up leaks. When we hear that 
engines are working with wet steam, we may take it for 
granted that the boilers are too small, or are of inferior 
construction ; that the water is bad; the firing irregular ; 
or the engine too far from the boilers. Unfortunately, 
the term “wet steam” is very vague. It may 
mean that there is anything from five to 15 per 
cent. of water passing over to the engine. Very 
few boilers, no matter how clean and how carefully 
worked, will supply steam with less than 5 per cent. of 
moisture in it. Moderate superheating is desirable to get 
rid of this moisture, and, failing a superheater, the steam 
pipe ought always to be trapped just at the point where 
it enters the valve chest. And here it is right to say 
that not a few steam traps appear to work very well, and 
do undoubtedly get rid of much water; but none the less 
they contrive to leave a fair proportion of water in the 
steam. Good steam has, be it remembered, no water in 
it. As to the best means of securing this desirable end, 
we shall have a word to say in a moment. 
When a boiler primes to what is called excess, so much 
water may reach the cylinder that, in spite of relief 
valves, the engine will be broken down. But a much 
smaller quantity than this can do harm. Thus, for 
example, it will break piston rings, ruin packing, and 
cause valves, particularly those of the Corliss type, to 
jam just at the moment when the crank is turning the 
centre. Even clean priming will do that. What may be 
expected when shovelfuls of mud are being put into the 
cylinders ? In not a few cases, boilers priming * insen- 
sibly,” as it is called, work a great deal of mischief. The 
valves of Pickering governors and safety valves will be 
found heavily scored, and the edges cut off ports. We 
find everywhere evidence of what is virtually sand- 
blasting ona small scale. The wearing out of the engine, 
and long bills for repairs and renewals, are the natural 
results. Evil influences of all kinds have a tendency to 
act and re-act, and bring others with them. 
When grit is carried into a cylinder the piston 
rings begin to groan. It is natural that they 
should. Then the engine-manfputs in oil. It is natural 
that he should. Then the oil finds its way to the boiler. 
As the old novelists used to write, we draw a veil over 
what follows. Those of our readers who have had much 
repair work to do will bear us out when we say that 
evidences of the evil that can be wrought by bad steam 
are to be met with every day. We have, indeed, no 
doubt that all engineers will be with us when we speak 
of the harm done by priming. We want more than this. 
We want them to realise that the mischief of which we 
speak only differs in degree from that being done daily 
by boilers which never ostensibly prime. We may add 
that it is probably too much to expect that any boiler 
worked under ordinary conditions will supply steam of 
the first qualitv. But even when the steam is not as 
dry as it ought to be, we may keep it clean by secur- 
ing the cleanliness of the water in the boiler. What may 
be seen in a gauge glass is fair evidence of the condi- 
Aion of the water; but it is not conclusive, and the wise 
man will take care that not only is the feed-water clean, 
but that the boilers are scummed from time to time. 
Effectual secumming is a very satisfactory method of pre- 
venting priming and keeping steam clean. 
The harm which we have been considering is structural 
—the effect of dirt in a cylinder in promoting wear and 
tear, and augmenting frictional losses. But, however 
clean steam may be, it cannot be regarded as good unless 
it is dry. We have probably entered on an era of dear 
coal. The price of fuel has gone up rapidly, and is not 
likely soon to fall. It is now more than ever important 
that engines should be worked economically. This is 
quite impossible so long as steam is permitted to retain 
water when it enters the valve chest. This is not the 
place for a dissertation on the reason why water is objec- 
tionable. The questions involved have been very fully 
discussed, and the statement that wet steam is always 
wasteful of fuel requires no confirmation in the present 
day. Nor is it possible to consider here the construction 
of superheaters. A great step in the right direction could 
be made by fitting as close as may be convenient to the 
high-pressure cylinder, a steam drier. This might take 
the form of a cylindrical vessel fitted with tubes— 
like a surface condenser, in fact. Through these tubes 
the steam would pass. The vessel itself outside the 
tubes would be filled with hot oil. The oil would be 
kept hot by a series of coils in one of the boiler flues ; 
the oil would circulate precisely as water does in a con- 
servatory heating system. Water might be used, but 
it must be under considerable pressure if it is to be hot 
enough to do good. The temperature with oil could be 
regulated with the utmost precision, and the pressure 
would be nil. The oxidation of the heating pipes, one of 
the principal objections to superheaters, would be entirely 
avoided, at all events so far as the insides of them are 
concerned ; and the outside would be no worse off than 
the boiler-plates. Steam heaters of the kind we mean are 
freely used now between cylinders—Cowper’s Hot-pot. 
But instead of very high-pressure steam to heat low- 
pressure, we propose to use hot oil to dry the steam 
before it enters the high-pressure cylinder. It will be 
seen, we think, that the difficulty of construction is very 
small, and there can be no two opinions about the utility 


THE STANDARDISATION OF ELECTRICAL PLANT. 
A SUGGESTIVE paper by Mr. R. Percy Sellon, which we 
print in another column, was read last night before the 


In it is treated a 


subject of considerable present and future importan 
namely, standardisation in the manufacture of electrics! 
engineering plant. Mr. Sellon has drawn attention to 
the astonishing differences to be met with in the electri 

. re ic 
generating stations of the United Kingdom. He hag ut 
into words that which has been present in numbers of 
minds for along while. Moreover, he has gone to th 
trouble of collecting into one table information regard, 
ing the system of distribution, periodicity, generat. 
ing pressure, and distributing pressure of the central 
electrical supply stations in Great Britain. When 
presented in such form these figures, of which before One 
has only been generally aware, acquire special significance 
We need only here refer to the general summary of the 
table. Here we find that the number of direct ‘current 
three-wire stations at work is 73; of direct current high. 
tension stations, 9; of alternating current. stations 
62; and of combined alternating current and direct 
current stations, 16. The periodicities employed gt 
the alternating current stations are of the most 
varied description. They range from 40 to 100 periods 
and different users take their pick of anything between 
these two numbers. Thus there are 20 stations using 109 
periods per second ; two each using 93, 90, and 87 periods ; 
seven using 83; four using 80; one using 77 ; three using 75: 
one using 70; two using 67 ; eight using 60; 20 using 50; and 
three using 40 periods. The voltages at which the electricity 
is generated are almost as varied. In alternating current 
suations they range from 10,000 volts down to 1000 yolts, 
In distribution we find a variation from 100 up to over 
500—the latter for power purposes. In distribution, 
however, one gets nearer to standardisation than in any 
other branch of electrical supply, so that, in the present 
instance, we can disregard it. Sufticient has been said to 
show how widely divergent are the systems of electrical 
generation employed in the stations of this country. 

The whole point of Mr. Sellon’s paper hinges on this 
fact. The want of standardisation is, he explains, not 
only injurious to the producer of the machinery, but to 
the user thereof. The intelligent producer is, he says, 
deeply concerned in the advent of standardisation, because 
it means for him the possibility of repetition manufacture, 
To the user, if he would ‘only -realise it, the fruits of 
standardisation are equally beneficial, for they involve 
less capital outlay, prompt delivery of plant when ordered, 
immunity from risks attendant on novel designs, and full 
manufacturers’ guarantees. American and continental pro- 
ducers are enabled to compete keenly with British makers 
because the former have attained to a superior degree of 
repetition manufacture. Mr. Sellon goes so far as 
to urge that this fact is in itself a telling argu- 
ment in favour of increased standardisation among 
us. America keeps on sending plant to Great Britain, 
although we here have the advantages of lower wages, 
materials which on the whole are cheaper, and a longer 
experience of factory organisation. The cause, it is ex- 
plained, is that aceording to American and continental 
practice, the producer determines, in large measure, the 
character of the plant employed by the user. Here the 
manufacturer has to work to a specification, which not 
only sets out the ends which it is wished to attain, but 
also the details of the means by which these ends are 
to be achieved. In Great Britain the demand for elec- 
trical machinery has, in late years, chiefly emanated 
from local authorities or private users unconnected with 
any manufacturing instincts. These have, in conse- 
quence of their own ignorance in technical matters, not 
unusually employed consulting engineers, who have in 
many instances been out of touch with the manufac- 
turers. The result has been ‘ the issue of specifications 
too often calling for wanton divergences from practice or 
existing manufacturers’ standards.” The user’s engineer, 
instead of merely stating what is required, has set out 
exactly how he wanted it done. There are many consulting 
enginéers—each has different ideas ; hence the wide diver- 
gence both in the size of plant and in the character 
of the electricity prcarcic Naturally this does not 
make for economy. A single machine is not produced so 
cheaply as is one of, say, a dozen made to the same 
pattern. Moreover, the maker being forced by the terms 
of the specification to give rigid guarantees for machinery 
of a type which he has never constructed before, naturally 
shields himself by charging more highly than would other- 
wise have been the case. Mr. Sellon considers that the 
initial obstacle to a greater measure of standardisation 
would be removed if the user or his engineer would con- 
fine himself to the ends he has in view, leaving the 
producer to furnish the means by which these ends may 
be attained. He does not think such a course would 
lead to stagnation, because the competition within the 
ranks of manufacturers ‘must always prove a sufficient 
stimulus to keep abreast of public demand.” Standard- 
isation, he adds, must, to be enduring, proceed on lines 
beneficial alike to producer and user. ‘‘ Any attempt to 
stereotype detail in design or construction must ultimately 
fail,” because such a course will not be adapted to the 
varying manufacturing facilities of different producers. 
Standardisation should be confined to ends or perform- 
ance, and not to means or constructional detail. Thus, 
he suggests uniformity in steam pressure, electrical 
pressure of generation and distribution, periodicity, sizes 
of generating units, sizes of mains and sizes of motors. 
He instances how much can be done in this direction by 
pointing out the ease and rapidity with which we have 
acquiesced in American traction practice, and he finally 
urges that the question of standardisation should be taken 
up by the Institution of Electrical Engineers. A Uni- 
formity Committee of the Institution was appointed in 
1898. It is suggested that additional weight and 
acceleration to the work of this Committee would result 
if it were strengthened by the addition of representa- 
tives of all interests concerned—manufacturer, user, 
consulting engineer, and user’s engineer. There should, 
however, be an organised effort for the determination 
of standards, rather than resort be had to the slow and 
costly process of ‘trial and error.” ; 

This is the manufacturer’s point of view, and it must 


because it is dry is really wrought by dust and grit in 


Institution of Electrical Engineers. 
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a there is a great deal to be said for it. 
pe confessed ~~ curiously grotesque divergence in the 
There of electric lighting stations. We have only 
equipme it several to find this out at once. This con- 
got 7 affairs is laid at the door of the consulting 
dition 0 The charge is that the manufacturer is 
engine” with a “mass of fantastic detail emanating 
ee brain of the user or his engineer,” for the good 
— of which he, the maker, is responsible—‘‘ an 
yorkie, 
iogical sys 


nufacture, ke. It is practically the task of bringing 
of ma sulting engineer to his senses which Mr. Sellon 
the or himself, or rather it is with this view that he has 
“ he ball rolling. If it is going to have the result, as 
evidently thinks, of counteracting foreign 
7 setition, we sincerely trust the crusade may be suc- 
om The task, however, is of great magnitude. The 
wulting engineer does not brook interference ; what- 
“ he says is right, is right. If all consulting electrical 
Oeet® were thoroughly versed in their profession, and 
thoroughly up-to-date in their knowledge, there would be 
no harm in this. But all are not. Many have had to 
acquire what electrical knowledge they possess as they 
have gone along—if such an be permitted. 
Electricity is of such recent introduction, that some had 
begun their professional career before it came into use. 
Some have been forced in self-defence to take up elee- 
tricity comparatively recently. Consequently, it is not 
qnusual to find absence of theoretical knowledge and 
imorance Of practice. These very engineers, how- 
ever, are anong the first to maintain that theirs are the 
correct ideas. Against them contractors are powerless, 
and frequently regret ever having tendered to their 
ecitications. Against such Mr. Sellon cannot hope to 
wake any headway, unless he manages to convene a 
thoroughly representative meeting of producers which 
shall decide that certain types of machines, &c., and 
thee alone, shall be made. This would ensure uni- 
joruity, but would it prevent foreign competition ? 


cessful. 


THE PARTITION OF PERSIA, 


Tse recent announcement to the effect that Russia 
has agreed to take up a loan of nearly £2,500,000, to be 
repaid in seventy-five years and issued by Persia under 
the name of ** The Persian 5 per cent. Gold Loan of 1900,” 
isnot only a significant indication that Russian finance is 
ina more healthy condition than is generally supposed to 
te the case, but it is a peculiarly opportune triumph for 
that far-seeing statesman, M. de Witte. The Russian 
Minister of Finance would seem to reverse the usually 
accepted dictum of Western Europe—* Trade follows the 
fag.” His strenuous opponents, the War Party, will be 
won over to his side in time, if subsequent events prove 
that the ‘lag follows trade.” 

Alike in the Far East and in the near West of Asia, 
Russia has had the same ends steadily in view, namely, 
the establishment of a strong footing, and access to the 
open sea in the fulness of time. In both regions the 
difficulties to be overcome were, and are, of a similar 
character. In both cases Russia is a near neighbour of 
apeople that has long been content to exist in that state 
of civilisation which political economists denote as the 
“stationary stage,”’ and the Muscovite mind has much in 
common with both peoples—it is content to lay its plans 
silently and deeply, and then to await the efflux of time. 
During the closing years of the nineteenth century, 
Russia has been stealing down by almost imperceptible 
degrees to the shores of the Yellow Sea, until Manchuria 
may now be regarded virtually as a Russian province, 
and with the completion of the projected line of railway 
fom Kiakhta to Peking, nearly half of Mongolia will 
share the fate of Manchuria, and its absorption by Russia 
will fittingly round off the Tsar's immense Asiatic domin- 
ions on their eastern frontier. 

The partition of China by the Western Powers seems 
destined to be repeated in the case of Persia. Here, 
again, the “iron road” will prove to be the greatest 
factor in assisting Russia’s aims. As in the Far East the 
Trans-Siberian Railway has advanced Russian influence 
to the shores of the Pacific Ocean, so in Central Asia the 
system of railways conceived and mainly carried out by 
the late General Annenkoff has brought Turkestan, Khiva, 
and Bokhara well within the grip of Russia, until, from 
the shores of the Caspian Sea to the Pamirs, Russia has 
absorbed the various nomadic races living along the northern 
frontiers of Persia and Afghanistan. The “ military 
experiment’ recently executed by Russia in the above 
region merits no little attention. On December 25th the 
Russian Caucasus Army Corps stationed at Tiflis was 
conveyed to Baku, thence across the Caspian Sea to 
Krassnovodsk, and thence by the Central Asian Railway, 
vid Merv, to Kuschk, on the north-western frontier of 
Afghanistan and about eighty miles due north of Herat. The 
successful result of this ‘‘ experimental mobilisation’ of 
Russian troops was amply proved by the fact that Kuschk 
Was reached on January Ist, and there is no doubt that 
the lesson will not be lost upon the Anglo-Indian military 
authorities. The Ameer of Afghanistan quickly grasped 

the meaning of Russia's “ experiment,” and gave orders 
for the destruction of all the roads leading from the Herat 
district to Kuschk. 

The unusual amount of attention devoted to the progress 
of events in the Far East during the last few years has 
been made the most of by Russia in its task of extending 
its influence in Persia. The railway concession obtained 
by Russia from Persia has been renewed twice without 

‘ing turned to account. Last September a Russian 
military road, built by a Russian company under the 
protection of the Russian Gevernment, was thrown open 


for traffic between Enzeli, the port of Resht on the south- 
west shore of the Caspian Sea, and Teheran. The Russian 
press hailed this road as the first step in the direction of 
gradually driving British trade out of Persia, especially in 
the northern markets. But, as is too frequently the case 
with Russian undertakings, the work on this important 
highway of trade leaves a great deal to be desired—in fact, 
it is alleged that this road is incapable of traffic at many 
points. There is no doubt that this trade route, which is 
225 miles in length, will eventually both inerease the 
means and lower the cost of transport. Nevertheless, 


; Russia must await the construction of a line of railway to 


Teheran before it can expect to drive British trade out of 
Persia to any great extent. In spite of the advantage of 
nearness, Russia’s trade with Persia is comparatively 
unimportant. Russia's total exports to Persia in 1896 
amounted to 14,496,000 roubles, and its imports from 
Persia to 7,513,000 roubles; and there is no ground for 
supposing that the returns for the last three years will 
show any appreciable increase. Other trade routes are 
to be opened up by Russian enterprise in Northern Persia, 
and every effort is to be made in order to get ultimately 
the whole of the foreign trade with Persia into Russian 
hands and under Russian control. The Caspian Sea is 
lost to Persia, for Russia will not allow the Shah to fly 
his flag on his yacht in its waters. The shipping on the 
Caspian is at present solely in the hands of one Russian 
company, but it is announced that concessions will be 
granted to other Russian shipping firms. 

There is really no immediate cause for ‘alarm in the 
news that Russia is about to grant a loan to Persia, 
provided that the British Foreign-office can be pre- 
vailed upon to realise the situation. The flotation 
of this loan by Russia amounts to a recognition of the 
fact that both Great Britain and Russia practically 
divide Persia between them for commercial purposes. In 
the North of Persia Russia is marked out as being the 
natural predominant Power, while in Southern Persia and 
along the coastline of the Persian Gulf Great Britain has 
long had the bulk of the trade in its own hands. Hence- 
forth these two spheres of influence cannot fail to be even 
more strongly marked. The loan in question ought not 
to come as a surprise to British financial circles; it has 
been offered more than once to the Imperial Bank of 
Persia, which could not see its way to accept it unless it 
could receive the entire customs revenue of Persia as 
security. Russia objected naturally to the security taking 
this form, and the British bank, with no prospect of support 
on the part of the British Government, was compelled to 
leave the field open forthe Russian Loan Bank, backed up by 
the Bank of St. Petersburg, the moving spirit of which 
is that singularly astute and capable financier, M. de 
Witte. Payment of the interest on this loan is to be 
secured to Russia by a lien upon the entire customs 
revenue of Persia, with the exception of the customs 
levied at the ports on the Persian Gulf and in the pro- 
vince of Fars. But the customs revenue thus excepted 
happens to represent the security for the unpaid British 
loan, and it is said that the Russian loan is to be used in 
redeeming the debt now owing to Great Britain. Hence 
the question naturally arises, Will Persia, when it has 
paid off its present indebtedness to Great Britain, be com- 
pelled by Russia to increase its security for the Russian 
loan by the addition of the customs revenue derived from 
the Persian Gulf and the province of Fars? It is 
absolutely necessary for the maintenance of Great 
Britain's commercial and political standing in Persia that 
no other foreign Power shall receive as security the cus- 
tom dues of Southern Persia now pledged as security for 
British capital. 

Political statecraft may not admit of the exercise of 
sentiment; but at least Great Britain merits some degree 
of consideration at the hands of Persia. Though there 
may be no need to interfere as a rule with the peculiarly 
British spirit of individual enterprise which has planted 
its flag in the uttermost parts of the earth, yet the present 
juncture in Persia demands that the British Foreign-office 
shall take the necessary prompt and adequate steps for 
duly safeguarding the political and commercial interests 
of Great Britain in a region which not only affords such 
a fruitful field for British commerce and shipping, but 
which is of even greater importance from its position on 
the direct highway to India. There is no time for delay. 
A firm attitude on Great Britain’s part will lead to a 
proper understanding with both Russia and Persia. 
Russia cannot be expected to abandon its programme of 
intrigue in Persia, but the hands of the British representa- 
tives in the Shah’s empire must and can be strengthened 
by the timely exercise of firm and judicious methods on 
the part of the British Government. 


THE VIBRATIONS OF A RIFLE, 


Tur commencement of a series of investigations which 
are likely to add materially to the science of ballistics 
has been reported by Professors Cranz and Koch. The 
objective is the discovery of the causes which lead to the 
deflection of a projectile at the moment it leaves a gun. So 
far only a rifle has been used, but larger pieces are to be 
tried. The method employed is photo-autographic. A 
beam of light is reflected from a selected point on the 
barrel. At the moment the rifle is fired this spot moves, 
and, being projected on to a rapidly-moving sensitive plate, 
a wavy line is recorded. The amplitude of the vibrations 
is measured by comparison with a second line, described 
simultaneously by a tuning-fork. The reflecting point has 
been taken at various distances from the muzzle; whole, 
half, quarter, and one-eighth charges have been tried. A 
diagram has also been obtained showing the movement of 
the barrel from the effort of pulling the trigger when there is 
no charge in the rifle. A vertical line across the diagrams 
marks the instant that the ball leaves the muzzle. As might 
be expected, the vibrations are not pronounced till the ball 
has left. There is, however, a perfectly clear movement in 
the figures which we have seen, and the resemblance that this 
curve bears to the curve produced by pulling the trigger only 
is so remarkable as to leave little doubt that it is produced by 
the same cause. A heavy vibration appears to take place near 
the chamber, which is possibly caused by the expansion of 


the barrel. When a reduced charge is employed vibration 
begins much earlier, and is of large proportions at the time 
the bullet leaves; but its maximum amplitude, occurring after 
the flight of the projectile, is less in proportion to the 
charge. As far as can be judged, this effect of reduced 
charges is due to the longer time required for the 
bullet to travel along the barrel, giving an opportu- 
nity for the latter to get into fuller swing, as it were. 
The cause of the vibration of the barrel, and the extent of 
the movement in other planes, we do not yet know. It is 
frequently asserted that the vibration at the muzzle of a long 
cannon is visible to the naked eye. This vibration is ascribed 
to various causes—to the release of the barrel from the weight 
of the projectile, to waves of heat causing unequal expansion, 
to the thrust of the gas ring against the rifling, and so on. 
The latter will probably be found a weighty cause in 
Professors Cranz and Koch’s experiments. We all 
know how a rod of almost any material can be put into a 
state of vibration sufficiently violent to produce a musical 
note by rubbing it with some rough or sticky substances, or 
merely with a perfectly dry hand. The rapidity with 
which a rod will answer to such treatment is quite remark- 
able. It is very probable that a similar action takes place 
when the copper ring, forced against the sides of the bore, is 
driven through the barrel. But the resistance of the bullet 
to rotation causes, as Sir Andrew Noble showed years ago, heavy 
stresses against the sides of the rifling. These would certainly 
tend to twist and bend the barrel, and would further increase 
vibration. Messrs. Cranz and Koch have entered upon a 
most interesting investigation, but one which involves so 
many issues that the end of their work must be still far 
distant. There is little doubt in our mind that the vibration 
will be found to take place in several planes, that is to say, 
the end of the barrel will describe a closed figure, probably 
more or less elliptical, with a major axis vertical. It follows 
from this that at least two independent forces must be at 
work ; probably there are more. The result, when big guns 
come to be tried, should be very valuable and instructive. 


THE IRON TRADE. 


One of the most gratifying features of the iron trade is the 
renewal of the foreign demand from America and the Con- 
tinent, which a little more than twelve months ago was 
entirely absent, owing to the increase of native producticn in 
the countries mentioned. At the present time the exports of 
pig iron are greater than for a long time past, because of the 
increased needs of the Continent and other markets, and the 
inability of American producers to supply them, so great has 
become the American home consumption. In illustration of 
this, we may mention that last year our exports of pig iron 
amounted to 1,380,000 tons, or nearly 340,000 tons more than 
in 1898, while our exports of railroad iron and steel totalled 
592,000 tons, and of other descriptions of rolled iron and steel 
1,746,000 tons, this last item being 150,000 tons more than in 
1898. Some remarks by Sir James Woodhouse, M.P., at the 
recent annual meeting of the Huddersfield Chamber of Com- 
merce would seem to suggest, however, that this increased 
foreign demand is only temporary, and that in reality we 
must prepare for increased competition from outside iron and 
steel producing nations. Sir James said that he could not 
help noticing a remarkable statement regarding the iron and 
steel trades. It was to the effect that within the last twenty 
years, whereas the United States imported more than 1,500,000 
tons of iron and steel from the United Kingdom, and that 
during the same period the imports of iron and steel into 
Great Britain were not a seventh of the volume of the United 
States, now we were importing double the volume of the 
United States. Again, in the same period America ex- 
ported no iron and steel for commercial use, but the American 
ironmasters were now exporting 1,500,000 tons annually. 
This, says Sir James Woodhouse, means that prices in the 
iron and steel trade in Great Britain willin future be regu- 
lated no longer solely by considerations of home production, 
or continental production either, but will depend more largely 
than ever before upon the state of the iron industry in the 
United States. Probably Sir James is right ; when the in- 
evitable reflex of the existing boom arrives we shall know to 
a certainty. For the present, however, though the American 
markets are weaker, we do not consider that there is any 
reason for alarm. 


THE INSTITUTION OF CIVIL ENGINEERS. 

On Tuesday evening, two papers were read before the 
Institution of Civil Engineers. Their titles were ‘“‘ Moving 
Loads on Railway Under-bridges,” by Mr. W. B. Farr; 
and “ Note on the Floor System of Girder Bridges,” by Mr. 
C. F. Findlay. Both papers were commendably short, the 
first barely occupying half an hour in being read, and the 
second only some six or seven minutes, but they were full of 
interest and of controversial matter, especially the first. 
Consequently, the meeting listened to the beginnings of an 
extremely interesting discussion, which will be continued at 
the next meeting. Professor Unwin opened the discussion, 
and everyone listened to each word he had to say, his remarks 
being exceedingly valuable. When he had been speaking for 
a quarter of an hour he sat down, remarking that though he 
had plenty more to say, yet he had taken up quite enough of 
the meeting’stime. The president, however, having obtained 
the permission of the meeting, requested him to continue, 
which he did, and Professor Unwin certainly did not abuse 
the privilege, for every subsequent word was well timed and 
tothe point. The remaining speakers were all practical men, 
and it was interesting to note how that by methods different 
from the precise mathematical means employed by Professor 
Unwin—*‘ fumbling about,” one of them called it—they had 
arrived at almost exactly the same conclusions as he had 
done. The discussion will, as we have said, be continued at 
the meeting next Tuesday, and then, if time permits, a paper 
by Mr. John Dewrance, M. Inst. C.E., on “ Corrosion of 
Marine Boilers,’ will be read. 


BriTIsH ASSOCIATION OF DRAUGHTSMEN: NEWCASTLE BRANCH. 
—A meeting will be held in the Reading-room of the Association, 
25, Westgate-road, on Friday, February 9th, at 8 p.m. Business : 
(1) Minutes of last general meeting will be read and confirmed. 
(2) Discussion on Mr. Primrose’s paper on ‘‘The Five Leading 
Types of Water-tube Boilers,” will be resumed and closed. (3) 
Any other business. Any members desiring to see the MS. of 
this paper are requested to inform the secretary at once, and, 
if possible, it will be forwarded tothem. The next meeting will be 
held on February 23rd, at which a paper by Mr. J. King, on ‘‘Ship- 
building,” will be read. On Saturday afternoon, February 10th, 
the members, with the kind permission of Messrs. Donkin and Co., 
will visit their St. Andrew’s Works, Newcastle, meeting in the 
main booking hall of the Central Station at 2.45 p.m., or at en- 
trance of the works at 3 p.m. On Saturday evening, February 
10th, a smoking concert will be held at 8 p.m. 
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Boiler, 
TRIPLE-EXPANSION PUMPING ENGINES, LEEDS Pues diam, tapered Fut 
at the back e 
HATHORN, DAVEY, AND CO,, LEEDS, ENGINEERS Grate area.. .. .. .. .. Ssquare feet 
x Total heating surface. .. .. S50 square feet 
Green's economiser 128: tubes, having a he ti 
= surface of 1280 Square feet? 
Diameters of cylinders .. .. ..  ..  15in., 25in, and 49; 
One piston-rod to each cylinder... 3fin. diameter 
Top. } 
4 Effective piston area, square inches, high- . Bottom, 
Effective piston area, square inches, inter- 
mediate-pressure .. .. .. .. .. 490-9 ., 479.88 
ae Effective piston area, square inches, low- ; 
Stroke, high-pressure .. Meat 
4  intermediate-pressure 1 
Diameter of puamprams 13-49in. pun 
Mean area os os we ta 
Mean ratio of steam cylinders...) Wat 
ay Volume described by pistons per stroke, | 
high-pressure .. .. .. .. .. 3-78 cubic feet Kife 
i Volume described by pistons per stroke, pun 
intermediate-pressure .. .. 10-40 cubic feet con 
Volume described by pistons per stroke, Stea 
low-pressure .. .. .. .. 26-62 cuble feet Indi 
Mean clearance volume, high-pressure .. 0.0897 stea 
Mean clearance volume, intermediate- Mec 
Mean clearance volume, low-pressure .. 0-44 
Percentage of clearance tocylinder volume, Wal 
Percentage of clearance to cylinder pe 
volume, intermediate-pressure.. 1-72 
Percentage of clearance to cylinder rye 
Capacity of high-pressure receiver ..  .. 16-3 cubic feet 
Capacity of intermediate-pressure receiver 20-0 cubic feet Ev: 
MEASURING ARRANGEMENTS. Ev 
A counter and set of gauges were attached to the engine 
The two most important gauges for the purpose of the triaj, ™ 
the suction and delivery gauges on the pump mains, Were steal 
sent to Messrs. Schaffer and Budenberg after the trial, ang meast 
| their corrections were determined. to the 
ae | For measuring the condensed steam from the surface cop. trial 
Bi | denser, two tanks were provided, each placed on a Weighing jacket 
machine. A pipe with a two-way cock delivered the coy. | 
densed steam into these alternately each half hour, Th 
weight of the tanks themselves had been balanced by Jeqq 
; attached permanently to the weighing machines. Hence the 
Ge weight found in the tank, which had been filling during each 
: half hour, was the net weight of steam used by the engine 
hea in the half hour. While one tank received the condense 
a steam, the other was emptied. The weight per half hou 
during the trial was very uniform. The jacket water wa; 
delivered continuously into a tank containing a considerable 
quantity of comparatively cool water, or water below boiling 
* point, which cooled it and prevented loss by evaporation, 
From this first tank it overflowed into a measuring tank ong 
' weighing machine. Every hour the quantity of overfloy, r 
which necessarily is equal to the jacket drainage in the time, si 
| was weighed. 
Early in the trial it was found that steam leaked into the 
jackets of the second engine in the engine-house. During 
: the four hours the condensation in these jackets was collected 
and weighed, and it is assumed that this gives the rate of con. 
densation in these jackets during the trial. It should te 
. noted that this steam leakage in no way affects the measure. 
3 ment of the steam used by the engine under trial. But it 
has to be taken into reckoning in dealing with the evapor. 
tion by the boiler. 
The coal was weighed in bags adjusted to 112 |b. each, tr 
Be: These bags were supplied to the stoker as required. at 
a starting the trial the hoppers of the Bennis stokers were Le 
emptied and refilled with weighed coal. At the end of the 
, trial the hoppers were again emptied, and the coal found in 
them was weighed back. The steam pressure was steay, 


Tey with a falling tendency at the beginning and end of the trial, t 
and the level in the glass water gauges was exactly the same i 
trial by an inspector of weights and measures. The gauges 
for measuring the head on the suction and delivery mains the i tie tell 
eee : were sent to Messrs. Schaffer and Budenberg immediately unfortunately cannot be allowed for in considering the hoiler 
THE following is the report of two trials made by Professor | after the trial, and their errors ascertained ” | evaporation. Drip from some cocks and pipes was collected 
Wm. Cawthorne Unwin, F.R.S., of a pair of triple-expansion During the trial the engine was partly pumping through a 
vertical pumping engines, supplied by Hathorn, Davey, and high-level service to Moortown, and partly through a low at 8.30 a.m. But the engine had not at that time been 


3% TRIALS OF TWO PUMPING ENGINES. 


Co., of Leeds, to the Leeds Corporation. level service to Bramley. By throttling the discharge to | bie oc 
Bramley a constant head was obtained, which was the 
q The A. engine, illustrated above and on pages 152 and 153, jighest’ which ¢ eae cabs : : was soon effected. In calculating the engine results the 
was supplied in 1898, and the B. engine in 1899. Both jin. The water pumped passes through the surface con. | Measurements from 9.0 a.m. to 9.0 p.m. have been used. In pou 
engines are of the following sizes :— pump calculating the boiler results it is necessary to use the eva 
High-pressure cylinder, 1in. diameter. | delivers partly to waste. It is not practicable to measure, measurements from: 6.20 a.m. to 9.0 p.m. a0 
— — aaa by 3ft. stroke, | therefore, the heat discharged in the condenser. In other Counter, Steam and Pump Gauges. 
i With three single-acting plungers, each 134in. | . respects the trial was a very complete one. The engine Total revolutions in twelve hours ae 
diameter. ; worked throughout the trial in a very satisfactory way, and Revolutions per minute... .. .. .. 
Steam used in pounds per indicated horse-power per hour by the with the greatest regularity. Mean pressure pump dolheery gauge .. f 
per actual horse- __-Engine.—The engine is a triple vertical three-crank fly- Mean effective head on pumps 
Steam used in pounds per indicated horse-power per hour by the | wheel engine, with surface condenser. The crank sequence Mean vacuum by gauge .. .. .. .. wa 
ey B. engine was 11-91, Steam used in pounds per actual horse- is high, intermediate, low-pressure. The valves are Corliss Mean steam pressure In valve chest janJas ihc pestan ii abeoute le 
power per hour in water lifted was 13-05. valves, with a very simple and satisfactory trip gear. The 4 at boiler 190-80 Ib, per aq. i. Ig 
The practical result of the installation has been that, in cylinder clearances, as will be seen in the table below, are very a ” ” .. 145-301b, per sq. in. absolute th 
spite of the growth in population, the coal consumption at Small. The trip gearof the high-pressure cylinder is under the “” “eo per sq. in, 18 
the Corporation’s Headingley pumping station has been  ¢ntrol of the governor. The gear of the other cylinders isset to Mean steam pressure in intermediate. ; th 
reduced to about one-half its former amount. The engines by the pressure receiver... .. Ub, per sq. in. 
were designed by Mr. Alfred Towler, of Hathorn, Davey, and , scales marked on the gear, the cut-off was at 0°35 in the low- ‘ ‘ bet Wi 
Co., of and the whole of the work was carried out by | Pressure cylinder, at 0°31 in the intermediate-pressure 2 
that firm. eylinder, and varied from 0-30 to 0-34 in the high-pressure 
A. ENGINE cylinder. Total steam through cylinders condensed per hour .. 
| The cylinders are steam-jacketed, with boiler steam in the Total jacket steam in twelve hours .. .. 
Acting on instructions from Mr. Thos. Hewson, M.I.C.E., | high-pressure and intermediate-pressure jackets, and steam 
the city engineer of Leeds, I carried out on November 4th, | of about 501b. per square inch pressure in the low-pressure 
Ss 1899, a twelve-hour trial. The contract conditions specify | jacket. There are jacketed receivers between the high- Leakage to jackets of second engine per hour 351-0 Ib. . 
only that the engine under full load shall pump 14 million | pressure and intermediate-pressure cylinders, and between Water evaporated by boiler perhour  .... 2803-610, . 
— in =" hours, a a steam gs eae not | the intermediate-pressure and low-pressure cylinders. The Temperatures 1 
3 exceeding 16 lb. per pump horse-power per hour. It is | drainage from the jackets is ordinarily led back to the i 0. ' | 
specified that the delivery is to be calculated from the pump | boilers, but for the of this trial cut off from the 
displacement without deduction for slip, and that the head is | boilers to be measured and delivered to waste. Early in the Rise of temperature in i see ee 14-5 deg. Fah. : 
to be determined by tested gauges on the suction and_| trial it was found that there was a lack of steam to the Temperature of boiler steam =... «. 34-75 dey. Pah. : 
delivery pipes. It is also specified that the steam used is to | jackets of the second engine. This was measured, and has Boiler Measurements 
be ascertained by measuring the condensed steam discharged | been taken into account in dealing with the evaporation of Waites aed F 2803-6 Ib. 
é porated by boiler perhour .. .. 280 
by the condenser. At Mr. Hewson’s request, however, more.| the boilers. Steam pressure in boiler by gauge .. .. .. 190-91b. per sq. in. 
tA complete observations were taken of the working of the; Each engine has three single-acting ram pumps, with ite ot 1 ie 145-81b, per sq. in. absctute ] 
S engine and also of the coal consumption of the boilers. | numerous metal valves of small diameter, faced with rubber. Coal burned in oy hours SE ee brat ib. 
Hathorn, Davey, and Co. made the arrangements for! The pump discharge is, therefore, very uniform. There are Ashes in 12} 
the trial very satisfactorily, and supplied a staff of observers. | two Lancashire boilers, with cross tubes in the flues, and | per hour. . 
The most important observations, however, were also | fitted with Bennis’s sprinkling stokers. Only one boiler was| Combustible burned perhour 
recorded by myself and my assistant. The weighing | used, the other being blanked off. There are also feed heaters | Seasons ear eax Gal A tell surface per 
apparatus used was tested and adjusted on the day before the | and an economiser. 
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Indicator Measurements. 
pounds per square inch-— 
Top. 


pressure 

Mean Bottom, 
.. .. 45-97 48-97 
High cylinder 6-73 :. Fe 
inte cylinder.. 10:05 .. 10°55 


Low-pressure 
ed horse-power- 


Indieat wssure cylinder, top, 25-52 
bottom, 25-49 total 51-01 
ediate-pressure cylinder, top, 25-75 
Intermediate] bottom, 26-21.. total 51-00 


sure cylinder, top, 39-67 


,, bottom, 41-27... total 80-04 


” 
Low-pres 
183-4 


an effective pressure in pumps 
diagrams REIN 125-33 1b, per sq. in. 
head in feet from pump diagrams .. 230-2 
poset horse-power from diagrams . 168-8 


from 


Engine Results, 


18,510 cubic feet 


ved perhour.. .. 
twelve hours .. 

pifective head by pressure gauges 

Pump horse-power by gauges 

Consumption of steam per hour 

Steam per p.H.P. hour 

Steam per indicated horse-power 

Mechanical efficiency of engine 


Boiler Results, 


Water evaporated per hour 

(al burned per hour 

Coal per PH. P. hour, . 
Coal per indicated | hour 
Evaporation per pound ofcoal .. 
Evaporation from and at 212 deg. per pound of 
Evaporation from and at 212 deg. per pound of 
wration from and at 212 deg. per pound of 
by boiler and economiser 


Water 


” 


1-20 1b, 


Evay 

The coal used Was Denaby main washed slack. Some 
eam Was used for the Bennis stoker which could not be 
ywasured. Also the jacket water, which is usually returned 
othe boiler at a high temperature, was necessarily in this 
ial discharged to waste. Taking the temperature of the 
ikt water at 280 deg., each pound of jacket water would 
hice carticd to the boiler 170 thermil units more than a 


S-6L Tb. 


HP Cylinder 
Sedte 


| with the greatest regularity. It will be seen also by the 
results that the engine is remarkably economical, and that the 
| 


| steam consumption is much less than that guaranteed in the 


| contract. 


| THE ENGINE. 
The engine is a triple-expansion, vertical, three-crank fly- 
wheel engine. It has a surface condenser, the circulating 
| water in which is the water pumped by the engine. The 
crank sequence is intermediate, high, low pressure. 
steam valves on the cylinders are Corliss valves in the cylinder 

| heads with a very simple and satisfactory trip gear. The 
cylinder clearances, as shown in the table below, are exception- 
ally small. The trip gear of the high-pressure cylinder is 
' controlled by a speed governor. The trip gears of the other 
cylinders are ordinarily set to a fixed cut-off, but this is variable 

| by hand adjustment. 


| inthe high-pressure cylinder. The steam cylinders-are steam- 


jacketed—the high-pressure and intermediate pressure with | 


boiler steam, and the low-pressure with steam of about 50 1b. 
pressure per square inch. 
between the intermediate-pressure and low-pressure cylinders. 


The drainage from the jackets is ordinarily led direct to the | 


boilers. In this trial it was cut off from the boilers to be 
méasured and discharged to waste. The other engine in the 
house was during this trial blanked off. 

Each engine has three single-acting ram pumps, with 
numerous metal valves of small diameter faced with rubber. 
The pump discharge is therefore very uniform. 


There are two Lancashire boilers with cross tubes in the | 
Only one | 
There are also 


_ flues, and fitted with Bennis’s sprinkling stokers. 
boiler was used. the other being blanked off. 


HP Pump US 


Scale ta” 


The | 


According to the scales marked on the | 
gear, the cut-off was at 0-26 in the low-pressure cylinder, at | 
0:28 in the intermediate-pressure cylinder, and at about 0°28 | 


There are jacketed receivers | 


| to Messrs. Schiffer and Budenberg after the trial, and they 
| were found to be correct. 
For measuring the condensed steam from the surface con- 
| denser two tanks were provided, each placed on a weighing 
machine. A pipe with a two-way cock delivered the condensed 
steam or air pump discharge into these alternately into each 
for halfan hour. The weight of the tanks themselves had 
| been balanced by lead attached permanently to the weighing 
| machines. Hence the weight found in the tank which had 
been filling during each half-hour, was the net weight of 
steam used by the engine in the half-hour. While one tank 
received the condensed steam the other was emptied. The 
weight of steam used per half-hour during the trial was very 
constant. 

The jacket water was delivered continuously into a tank 
containing a considerable quantity of comparatively cool 
water, or water below boiling point, which cooled it and pre- 
vented loss by evaporation. From this first tank it overflowed 
| into a measuring tank on a weighing machine. Every hour 
the quantity of overflow, which necessarily is equal to the 
| jacket drainage in the time, was weighed. 

The coal was weighed in bags adjusted to 112 lb. each. 
These bags were supplied to the stoker as required. At start- 
ing the trial, the hoppers of the Bennis stokers were emptied 
and refilled with weighed coal. At the end of the trial the 
hoppers were again emptied and the coal found in them was 
weighed back. The steam pressure was steady, with a falling 
tendency at the beginning and end of the trial, and the level 
| in the glass water-gauges was exactly the same at the begin- 
ning and end of the trial. The steam driving the Bennis 
stokers was taken from the boiler in use, and, unfortunately, 
cannot be allowed for in considering the boiler evaporation. 

The trial was started and measurements commenced at 


Poe Min | Pen Per Hoon [Pea PHP Hove 
73| 4436 | 77 
or | 5:78] | 1-82 2-05 
CYLINDER CUB FT: 


PISTON SPEED 207-78 per 
DOUBLE STROKE minute 34-64 


INDICATED HORSE POWER=/83-7 PUMP HORSE POWER=/67-°6 


ORYNESS o STEAM ar CUT-OFF & RELEASE 
ron Tera Steam & 
CYLINDER 
H.P ore | 0-75 | ons [85 
0-77 | o-s2 | 8%| 
1P  |Curorr| | |20%| 3% 
Reease| 0-83 | O-97 |/7*| 3. 
LP [Cure | 0-63 | 0-70 |37% 30% 
Rasase | 0:78 | 0-95 [22%] 5% 
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pound of the feed-water actually supplied. Then the actual 
evaporation would have been approximately 7°63 lb. per 
pound of coal, instead of 7°47, and the coal expenditure per 
horse-power would have been correspondingly reduced. 


B. ENGINE. 
The trial of a triple vertical pumping engine B. took place 


at Headingley, Leeds, on November 11th, 1899. The engine 
Was constructed by Hathorn, Davey, and Co., of Sun Foundry, 


leeds. It was supplied in 1899, and started work in May, | 


1899, 
Acting on instructions from Mr. Thomas Hewson, M.1.C.E., 


the City Engineer of Leeds, I carried out on November 11th, | 


1899, a twelve-hour trial. The contract conditions specify 
that the engine under full load shall pump 1} million gallons 
im twelve hours with a steam consumption not exceeding 
161b. per pump horse-power hour. It is specified that the 
delivery is to be calculated from the pump displacement, 
without deduction for slip, and that the head is to be deter- 
mined by tested gauges on the suction and delivery pipes. It 


isalso specified that the steam used is to be ascertained by | 


Measuring the condensed steam discharged by the condenser 
and the jacket drainage. At Mr. Hewson’s request, more 
complete observations were taken of the working of the engine, 
and also of the coal consumption of the boilers. Hathorn, 
Davey, and Co. made the arrangements for the trial very 
satisfactorily, The weighing apparatus used was tested and 
adjusted before the trial by an inspector of weights and 
measures, The gauges for measuring the head in the suction 
and delivery mains of the pumps were sent to Messrs. Schiiffer 
ind Budenberg immediately after the trial, and they were 
found to be correct. . 
During the trial the engine was partly pumping through a 
high-level service to Moortown and partly through a low-level 
Service to Bramley. By throttling the discharge to Bramley 
“constant head was obtained, which was the highest which 
could safely be maintained in the high-level main. The suc- 
tion was connected to a low-level service under a pressure of 
nearly 30ft. The water pumped passes through the surface 
entenser, but a part is abstracted by a feed pump which 
= Wvers partly to waste. It was not practicable to measure 
erefore the heat discharged in the condenser. In other 
Tespects the trial was a very complete one. The engine 
Worked throughout the trial in a very satisfactory way and 


| feed-heaters and an economiser. The coal used in this trial 
/ was Welsh Powell Duffryn steam coal. It had, however, to 
| be broken rather small before being placed in the hoppers of the 
| Bennis stokers, and as it does not cake on the grate, some fell 
| through unburned. It is doubtful if hard coal of this descrip- 
| tion is well adapted for use with automatic sprinkling stokers. 


Boiler— 
Boiler .. .. .. .. 26ft. length by 7ft. Gin. diameter 
Flues, 3ft. diameter, tapered to 2ft. Gin. at the back end, with four 

cross tubes 

| Grateaarea :. ..;.. 

Total heating surface eRe . ft. 
Green's economiser, 128 tubes, having a heating surface of 1280 sq. ft. 

Engine— 

Diameter of cylinders .. .. .. .. . 
One piston-rod to each cylinder .. .. .. 
Effective piston area, high-pressure, top... 
bottom . . 


| 
| Dimensions of Engine and Boiler, 
| 
| 


. 15in., 25in., and 40in. 
.. diameter 

176-7 sq. in. 

165-66 sq. in. 


” ” ” ” 
” » intermediate-pressure, top.. ,490-9 sq. in. 

By bottom 479-86 sq. in. 
+» low-pressure, top .. ..  .. 1256-6 sq. in. 

| bottom .. 12 6 sq. in. 


35-97in. 

35-99in. 

13,482in. 

142-74 sq. in. 
oft. 


 intermediate-pressure 
low-pressure.. .. .. 
Diameter of pump rams .. 

Mean ratio of steam cylinders... 
Volume described by pistons per stroke, high- 
Volume described by pistons per stroke, interme- 
diate-pressure. . 
Volume described 
Mean clearance volume, high-pressure .. 

intermediate-pressure 

Percentage of clearance to cylinder volume, high- 


3-78 cu. ft. 
by pistons per stroke, low- 

.. 26-62 cu, ft. 


” ” ” 


Percentage of clearance to cylinder volume, inter- 

Percentage of clearance to cylinder volume, low- 

Capacity of high-pressure receiver 16-3 cu. ft. 


. intermediate-pressure receiver 20-0 cu. ft. 


MEASURING ARRANGEMENTS. 


A counter and set of gauges were attached to the engine. 
The two most important gauges for the purpose of the trial, 
the suction and deliyery gauges on the pump mains, were sent 


8 a.m., and it ended at 8 p.m. Most of the observations were 


taken every quarter of an hour. 


Observations During the Trial. 


Duration of trials, hows... « B 
Mean barometer, inches... .. .. .. ., 29-61 
pounds per square inch. . 14-54 


COUNTER AND STEAM AND PuMP GAUGES. 
According to the conditions of the trial the steam consump- 
tion was determined from the air pump and jacket discharge, 
and the head was ascertained from readings of two pressure 
gauges, taken every quarter of an hour. 


Total revolutions in twelve hours 24,942 
Revolutions per minute . . 34-6 
Pump delivery gauge, mean pressure, feet 314-6 


Head on pumps in feet, by pressure gauge .. .. 286-9 
Mean steam pressure in valve chest by gauge, in 

pounds persquareinch .. .. .. .. .. 185-96 
Mean steam pressure absolute, pounds square 

Mean gauge pressure H.P. receiver, pounds square 

Mean gauge pressure I.P. receiver, pounds square 

Mean vacuum, inches .. .. .. .. .. «. «. 27-79 
Absolute pressure in condenser, pounds per 

Temperature corresponding to d pressure 


Condensed Steam and Jacket Water. 


Total steam through cylinders in twelve hours.. 
Total jacket water in twelve hours .. .. .. .. 4, 


Total steam in twelve hours 26,256 Tb. 
Cylinder steam per hour 1,843-9 Tb, 
Jacket steam per hour 344-1 Ib. 
Total steam perhour .. .. .. . 2,188-0 Ib. 
Jacket steam per cent. of total steam 15-72 


INDICATOR MEASUREMENTS. 


Indicator diagrams were taken every half-hour from the 
engine cylinders, and every hour from the pumps. 


Mean effective pressure, pounds per sq. in. 
Top. jottom. 


H.P. cylinder 49-06 48-17 
LP. cylinder 17-14 17-41 
L.P. cylinder 9-46 10-48 


eet 
| 
1,386,100 gallons 
276-72ft. 
2446-6 Tb. 
15-15 Tb. 
183-4 
13-20 Tb, 
O-ST76 
2803-6 Tb. 
374-0 Tb. 
2-322 Ib. 
2-037 Ib, 
7-47 Wb. 
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TRIPLE-EXPANSION PUMPING ENGINES, LEEDS WATERWORKS 


HATHORN, DAVEY, AND CO., LEEDS, ENGINEERS 
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Indicated horse-power— BoiteR MEASUREMENTS, | Ashes in twelve hours 
» bottom 58-48 The coal used was Welsh Powell Duffryn steam coal, . .. ..-.. 
LP. st top Sel aes 26-47 \ 52-76 broken small for the Bennis hoppers. Evaporation per pound of coal. 7+38 Ib. 
bottom . 41-09 Evaporation perhour .. .. 2,188 Ib. ean steam pressure in boilers per Square Inch 185-1 
Total indicated 183-70 Ev: aporation or square feet of (sating surface per Mean deg. Fah 
dis d iy 93.7 nour. 2-57 Ib. Steam temperature in boilers 359-63 deg. Pale 
Moai effect in from pump Coal burned i in twelve hours . ore Mean feed temperature . 102-0 deg. Fab. 
diagrams, in feet .. 285-5 Coal burned perhour.. Mean.temperature of water leaving economiser .. 261-1 deg. Fah. 
Pump horse-power from diagrams Coal per square feet of grate per hour oo Rise of temperature in 159-1 dog. Fahe 
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Calculation of Results, 
Engine results— 
PUMPING ENGINES, LEEDS WATERWORKS Water pumped per hour, slip neglected .. .. .. 18,540 cu. ft. 
om Uffectivi pressure gauge .. .. .. .. 286-9 ft. 
HATHORN, DAVEY, AND CO., LEEDS, ENGINEERS 
Consumption of steam perhour .. .. -. 2,188 Tb. 
— horse-power hour .. .. .. .. 13-051b. 
efficiency ofengine .. .. .. .. 0-913 
Oller results— 
Water evaporated perhour .. .. .. «. 2,1881b. 
Actual evaporation per pound of coal .. 7-379 Tb. 
t pound of coal from and at 212 deg. 
| \N Evaporation by economiser .. .. .. 1-225 
| Evaporation tutal .. .. .. .. «- 8-568 Tb. 
; a ie ——-—|) | If the jacket water had been returned to the boiler instead ! 
j \N of being delivered to waste, as would be the case in ordinary 
WN working, then the evaporation would have been as follows :— 
| \N Temperature of Jacket cay deg. Fah, 
| SQ Jacket water perhour .. .. .. .. .. .. 
AW Evaporation equivalent to jacket heat supply per 
vaporation equivalent to jacket heat supply per 
| | & pound of coal used | 
j a N Evaporation from and at 212 deg., allowing for ‘ { 
f - W heat of jacket drainage per pound of coal .. .. 8-802 Ib. 7 
y \N\ The evaporation of the boilers was not very good, even 
N allowing for the fact that steam was supplied to the engine ! 
driving the Bennis stokers, which is not taken into account. { 
WSN It appears that hard Welsh coal is not well adapted for 


sprinkling stokers. The boiler grate was also larger than 
desirable for the most economical results. 


Thermal Results, 


Temperature of boiler steam.. .. 
Temperature of jacket drainage .. 
Total heat of steam supplied to engine reckoned 
from exhaust temperature per pound thermal 
Liquid heat of jacket drainage returned to boilers, 
reckoned from exhaust temperature, per pound 
Pounds of steam supplied per minute 
Pounds of jacket drainage per minute .. 
Heat supplied in boiler steam per minute 
Heat returned in jacket drainage : 
Net heat supply per minute... .. .. .. 
Heat supply per 1.H.P. per minute .. .. .. 
Heat supply per pump horse-power per minute .. 
Heat equivalent of indicated work in thermal 
Thermal efficiency of perfect engine for same 
* A small quantity of heat in addition was returned to the boiler 
feed heater, heated by exhaust steam. 


Duty or THE ENGINE. 
In this country the duty is estimated as the effective work 
of the engine in foot pounds, per 112 1b. of coal. The effective 
work in the trial was 167°6 x 1,980,000 = 331,850,000 foot- 
pounds per hour. The actual coal consumption was 296°5 lb. 
perhour. Hence the actual duty was 125,350,000 foot-pounds 
ed 112 1b. of coal. This is a very good but not exceptional 
uty. 
In this trial, the efficiency of the boiler was not good, and 
- the duty which depends on the performance of the boiler and 
engine is not so good as it would have been if steam had been 
supplied by a more efficient boiler. With a good boiler, hand 
fired with Welsh coal, the evaporation might very well have 
been 9°51b. per pound of coal. Then the coal consumption i 
would have been 240°8 lb. per hour. In that case the duty | 
would have been 154,350,000 foot-pounds per 112 1b. of coal. i 
This is an exceptionally high duty. | 
In America, it is common to reckon the duty of a pumping i 
engine as the foot-pounds of effective work per 1000 lb. of ! 
steam supplied to the engine. Taking this measure the duty 
{ 


of the engine is 151,670,000 foot-pounds. This is almost as 

high a duty as has ever been recorded. It involves no 

assumption as to the performance of the boiler. 

Accompanying this report, I send (1) a set of indicator 

diagrams which corresponded most nearly to the mean power 

of each cylinder ; (2) an enlargement of these diagrams to a 

common scale of volumes, with the saturation lines drawn 

both for the cylinder steam and for the total steam supplicd 

to the engine. W. CawTHORNE UNWIN. 
December 2nd, 1899. j 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinidns of our 
correspondents. ) 


VENTILATION. 


S1r,—In your interesting leader on the above subject last week 
you mentioned that the engineer is now to tackle the problem. 
Perhaps it will not be amiss to inquire into the nature of his task. ; 
The first and most difficult part is to induce people to spend money | 
in a new direction, the second is to educate the architect. If ; 
there is a profession in this world based on conservative lines it is 
that of the British architect; he avowedly builds his buildings - 
after ancient patterns, and glories in the fact. He models his 
windows, columns, &c., after those in Westminster Abbey and 
York Minster, and adopts the same system of ventilation, but does 
not do it so well as in these and similar buildings. A much 
larger number of cubic feet of space per head is allowed than 
is considered now to be necessary, and certified accord- 
ingly, to accommodate a given number of seamen. At the 
present time the heating and ventilation of a building are con- 
sidered of little moment, and the men who do this work are 
called in about the same time as the painters and decorators. 
If we take the case of a church, the heating of it, in the mind 
of an architect, merely means a boiler and a certain number 
of square feet of pipe-heating surface. The ventilation, a 
hopper light in each window, and perhaps a couple of holes in the ‘ 
roof, so that we might say it costs nothing ; and what can we expect i 
for nothing? At this moment there are churches going up all | 
over the country which will be dealt with after the manner 


N described. The result will be that when the building is full, a 

N certain percentage of the people will feel faint and go out before 

NV the service is over, others will faint altogether; we expect them to. 

\\ VG In some parts there will be draughts, and people will catch cold ; 
SS NS me ug: 

SS NSS we will not be surprised—no, we know it is bound to happen. So 

SS SSG long as it is considered of more importance to spend money in 


polishing stones for the outside of the edifice rather than in getting 

ee ae «. | 2 proper supply of fresh air, | suppose things will continue as they 
Swaww Enc. are. 
There is a fundamental principle in all attempts at good ventila- 
tion, be it of the plenum or vacuum systems, or a combination of 
both, and that is to have a large area in inlet and outlet ducts, to 
have plenty of them properly placed; and if there is one thing 
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that an architect abhors, it is an air duct. The ancient Greeks did 
not use them. Then again, there ought to be a certain relation 
between the positions of the windows and the heating elements, 
but how often we tind the heater in one place and the window in 
another! Consequently a beautiful circulation is set up, which is 
envied by every maker of water-tube boilers. 

If some influential society, such as you referred to in your leader, 
were to frame some rules, varying them according to the class of 
building, but basing them on the following lines :—(1) A minimum 
number of cubic feet of space per head allowed ; (2) the air 
must be moved a minimum number of times per hour ; (3) the 
fiow of air in any part of the building must not exceed a certain 
speed ; (4) the temperature to be kept within certain limits ; 
(5) that auxiliary air propelling plant be installed for extremes of 
temperature. Then, classifying the building according to the 
efficiency obtained, we might look forward to some speedy advance 
in the matter of ventilation. There is no new invention required, 
all that is wanted is to let the ventilating engineer work with the 
architect when the plans are being drawn embodying the system 
in the structure of the building, and employing common-sense 
rules for the carrying out of the same. 

Crouch End, January 31st. 


J. A. McLaren, 


Str,— With regard to the vexed question as to whether, in the 
ventilation of a room, air should be extracted at the ceiling or at 
the floor level, is it necessary to insist on this rigid choice! My 
own opinion has always been that the air would profitably be ex- 
tracted at a// levels by the provision of a widely-splayed opening 
into the chimney above the grate. And surely, also, the exhaustion 
process is the simplest and most easily managed, as in winter the 
ordinary fire would furnish quite sufficient ventilation, if drawing 
air from above as well as below. Say what we will, bad air is apt 
to collect at the top of a room, and should naturally be drawn 
therefrom, instead of contaminating the incoming fresh air. It 
ought, moreover, to be possible so to arrange a fireplace as to 
allow of a powerful lamp being burnt within it in summer time, 
behind an effective screen, 

The provision of a suitable inlet for fresh air is another matter of 
equal importance, as straining it in through chinks and crevices 
much impedes the flow of the exhaust. Perhaps the provision of 
a strong downcast shaft from the top of the building is likely to 
prove the most satisfactory plan, as the flow of air is not then 
affected by changes in the direction of the wind, and, more- 
over, it iz most important to keep all passages as straight as pos- 
sible. It is necessary in most climates to modify the air before 
admitting it. Cooling could certainly be managed with the aid of 
water in the downcast shafts, and perhaps hot-water pipes could 
be used for gently warming the incoming air. In any case I think 
that simplicity, combined with the treatment of each room sepa- 


rately, should be the great object in any system of ventilation. | 
Electric and other fans, at any rate for domestic purposes, must, | 


with little doubt, be ruled cut of court. 
ALFRED J, ALLEN. 


London Institution, E.C., January 29th. 


ENGLISH versus SWISS MACHINERY, 


Si1r,—Kindly allow me to draw attention to a few remarks made 
by the President of the Manchester Association of Engineers at a 
recent meeting. Referring to the decreasing number of orders 
for stationary steam engines received in England from certain 
countries, the president remarked, amongst other things, that 
‘by far the largest number of orders for the stationary steam 
engines required in Russia go to one firm in Switzerland, which 
this firm secures at better prices than the English firms quote. 
Surely engineering firms in England can do as good work and 
obtain as good results as any engineering firms the world 
through.” 

Now, I should have liked an abler pen than mine to try and solve 
this riddle ; but I have not seen this utterance discussed, nor any 
correspondence about it in the engineering papers. Having, how- 


ever, served my practical apprenticeship in the shops of the Swiss | 
firm alluded to, I know of at least one circumstance, which under 


otherwise perhaps even conditions, helps a good deal more to bring 
the order to the Swiss firm than may appear to engineers in 
England, I trust you will pardon me for being outspoken, but I 
have not come across the English-made stationary engine yet— | 
have more particularly the horizontal engine in my mind—which 


comes anywhere near the product of the Swiss firm in finished | 


design coupled with real elegance, an almost pedantic care in the 
execution of every detail, so as to constitute in combination a 
beautiful wholé. Apart from what I saw in Switzerland, in or out 
of the works, I have since visited many places in Russia and 
Poland, where this firm has put down many of the most impressive 
installations, and there is no gainsaying the fact that these engines 
are an ornament to any works or mills. I have seen here, and 
also in Russia, the English product in its fast vanishing minority, 
and nobody can help noticing the almost entire absence of artistic 
taste in the English design. Sometimes you will find elegance 
attempted with a vulgar display of brass beading and ornamenta- 
tions in the way of gaudy painting, and the outcome,js painful in 
its failure at the side of the modest Swiss engine, where the 
discreet distribution of polished cast iron, wrought iron, or brass 
results in a happy ensemble with the elegance of the general 
design and exact execution of detail. The sorry failure of the 
English steam engine-builder in this respect is the more surprising 
when I look at the magnificent marine engines and locomotives 
constructed here, which leave the corresponding product on the 
Continent, especially the locomotives, far behind. It was perfect 
relief to the eye and a treat to one’s sense of beauty to see the 
grand Midland express engine at the 1889 Paris Exhibition at the 
side of its positively ugly, and in some cases monstrous, continental 
sisters. 

Why, then, does the English builder of horizontal stationary 
engines not take a leaf out of the book of his colleague in the marine 
engine or locomotive building line? Why is he so devoid of taste 
in his engine design, or is that such a trivial matter’ I make bold 
to say that he will never regain the lost custom unless he can be 
induced to pay more attention to elegance of design—which he 
can see in England itself—happily combined with quality and 
economy in the marine and locomotive engines. 

And not only does this Swiss firm obtain most of the engine 
orders, but, as a rule, the entire batch of incidental work, suchas 
great boiler and gearing installations ; in fact, with the exception 
~-and that not always—of the machinery used for the respective 
manufacture in the mills, the entire mechanica! equipment ; and 
to what nice little sums that may not amount English engineers 
may be left to judge themselves. What I said above about want 
in taste of design also refers to gearing, against which the English 
product looks clumsy and ill-shapen in the extreme. 

I hope I shall not be accused of being inclined to sacrifice too 
much to outward appearances, but we have it on the President’s 
own authority that the engine work supplied by this firm leaves 
nothing to be desired on the score of quality. I should be very 
sorry to trespass on your valuable space too much, but there is 
another remark contained in the President’s address which I can- 
not leave untouched. 

He is reported to have said, referring to the manufacture of 
textile machinery, that the English maker is up to the present 
unassailable, and that continental work in this particular branch 
comes immeasurably behind the English. Being engaged in “ this 
particular branch” of trade for the last sixteen years, I can only 
say, “‘I wish emphatically this were so.” But, alas! these awk- 
ward facts, of which the speaker has evidently been very loosely in- 
formed, all tend one way, and that is that it is not so. Of this 
my visits to mills on the Continent have convinced me long ago, 
and our foreign letters could prove the rest. I could cite instance 
after instance where the continental firms got the order distinctly 


on the score of superior quality—never mind immeasurably infe- 
rior—and to a great extent, also, because the continental makers 
are ever ready to go to more trouble in the way of meeting cus- 
tomers’ special requirements. 

What is the advantage gained by the English maker by surround- 
ing himself with such absurd notions, as that political and 
national prejudices come into play? Only the other day the head 
of afirm especially engaged in this “‘ particular branch” wrote to 
his head office in Manchester :—‘‘ Everywhere I find X.—X., 
a well-known firm in Alsace—is greatly in the ascendant. In 
fact, their machinery is considered on a par with Y.’s—Y., a 
famous maker near Manchester. The prices, I am told, are also 
on a par.” 


is far too much of this self-assertion in this country, and let me 
honestly add, it does no good. When will people learn that such 
assertions invariably mean a retrograde step? I have no inclina- 
tion to beat the alarm drum either, but machine makers, like 
other people, and even nations, are apt to go to sleep after doses of 
self superiority, and often wake when it is too late—r/de silk 
machinery trade of England as one conspicuous instance. I wonder 
whether the ‘‘ pecuniary conscience” of the English makers of 
textile machinery has the same opinion as the President of the 
Manchester Association of Engineers, and that gentleman would 
perhaps be disillusioned a little if he knew under what conditions 
| local firms sometimes secure contracts for furnishing mills abroad 
| to get the order at all. I have a better opinion of the business 
capabilities of the continental spinner or weaver than that he 
would furnish his mills with machinery immeasurably behind the 
English at even prices, So there must be some more cogent reasons 
to console me for the fact that the success of the continental 
maker is now an almost daily experience. 
February 4th. 


HELVETIA. 


THE EFFICIENCY OF WESTON PULLEY BLOCKS. 

Sir,— The question of the efficiency of non-reversible machines is 
one which at some period or another always presents a difficulty to 
the student of applied mechanics. As a case in point, it is not at 
first clear that a Weston block, in order to sustain a raised weight, 
cannot give an efficiency of more than 50 per cent., and in the text- 
books of our leading professors no attempt is made to demonstrate 
the fact mathematically. That it is so, is simply stated, but no 
further information is given, and the reader is recommended to 
make a few experiments, which, as a rule, are impracticable to the 
private student. 

The following is a simple examination of the question, and 
affords a satisfactory solution :— 

Let R = radius of large pulley. 
Let + = radius of small pulley. 
Let W = weight to be ralsed. 


W 
In order to balance the moment R due to the tension 


in the chain acting at a radius R, a quantity equal to the moment 
of frictional resistance Mp must be added to the smaller moment 
WwW 


2 
R x 
| 
P 
2 é 
r+ My = is a statement of perfect equilibrium. 
Hence, Mp = > (R-+). 


The moment of the effort P required theoreticu//y tu raise the 


weight W = 


2° «2 2 


But the moment of the actva/ effort P, required to raise the 
load = 
WwW 
~(R-r)+M 
(R-r) F 
2 
=W(R r), and Py = (2) 
| Hence, in order that a block shall sustain an elevated load, at 
| least one-half of the effort required to raise the load must be 
| utilised in overcoming the frictional resistance of the machine, and 
| consequently a Weston block cannot give more than 50 per cent. 
efficiency. J.D. Morcan, 
| Birmingham. 


ENGINE MILEAGE, 


Sir,—I am sorry that my letter to you of January 13th, which 
| was only intended to put on record a fact, seems to have involved 
me in a controversy with Mr. Reed, whose letter to you of 
December 4th, I regret to say, I have not seen. May I as briefly 
as possible say three things ? 

Mr. Reed is wrong in thinking our published figures do not in- 
clude ‘‘returned empties.” The Board of Trade instructions say : 
—‘* When from the nature of either the passenger or the goods 
traffic the trains are obliged to return or to proceed to the point 
of loading empty, then the miles so run should be included.” 

I should be quite ready toaccept Mr. Reed’s statement of 36,000 
as the normal engine mileage per annum in the States as accurate. 
But I have no means of checking it, as neither ‘‘ Poor’s Manual” 
nor the Interstate Commerce Commission statistics seem to give 
anything but train miles. I think, however, Mr. Reed will find 
that, on up-to-date lines with heavy traffic, the engine mileage is 
| a good deal above this. As I write there lies before me a return 
| giving ‘‘total mileage made in service” of each throvgh freight 

engine on one of the great systems for July last. Out of sixty- 
seven engines in the on division which comes first in the list, 
only twenty-five ran under 3000 miles in the month, seventeen ran 
over 5000, three of which ran over 6000 miles, 

I admit fully that these figures are not comparable on all fours 
with our own. They refer to through freight — only. The 
inclusion of shunting engines would, of course, reduce the average 


mileage ; but then, of course, the inclusion of passenger engines 


would send it up again. The return gives another figure, 
Tam sure Mr, Reed will not dispute, and discloses a conditeet 
matters unparalleled in this country. Out of the whole pre he 
through freight engines on the system over 85 per par of 
actually coupled to or standing waiting for trains on the pic. 
at any and every moment throughout the month. mage 
This brings me to Mr. Reed’s last point. What is the obig, 
he asks, of working engines to death! The American meen? 
broadly as follows :—‘* Assume an engine life of half mill . 
miles, it is better to work this out in eight or ten years hear 
twenty, as in ten years an engine will probably be quite out _ 
date, and will either have to be broken up or worn out, or kept tn 
special work, or set-to work for which it 1s untit, all of which es 


How does that read along with the President’s statement ! There | courses are extravagant. Further, working an engine conting. 


ously from shed-day to shed-day means economy of capital —fewér 
locomotives and smaller running sheds—and economy in boilep 
repairs from less frequent heating and cooling.” It is, of coune 
good economy to provide ‘‘ plenty of engines for trattic require. 
ments,” But, with all respect to Mr. Reed, I fail to see why 2000 
engines available ten hours per diem meet tratlic requirements an 
better or any worse than 1000 engines available for twenty hous 
per diem. M. Acwortu, 
18, St. James’s-place, S.W., February 4th. : 


BOURDON GAUGES. 


Sirn,—Permit me to ask a question often asked before, and 
answered, but apparently not in a way generally accepted 4s 
correct. The question is, ‘* Why does a 
curved flattened tube tend to straighten 
itself when pressure is put inside ?” 

There is only one feasible answer 
which is that the capacity of the tube i: 
larger when straight than when curved 
This reply is not satisfactory. ‘The capa: 
city of the tube cannot be altered by 4 
change in curvature, unless it is virtually 
lengthened, But this can only happen 
if the extension of the inner wall B— 
Fig. 1—is greater than 
the contraction of the 
outer wall A. 

But it is a fundamental 

FIG. proposition that for equal 
stresses within the hmit 
of elasticity of a metal, the coefficients of contrac- 
tion and expansion are the same ; that is to say, if 
we pull on a given bar with a given force it will 
stretch, and if we push on this bar it will shorten, 
through like distances for like forces. This being 
so, the tube cannot grow longer as it straightens. 
I have never heard it urged that the capacity of the 
tube is increased by transverse dilatation. Nor do 
I see how that could take place. Furthermore, | 
understand that a tube of circular cross section will 
behave in just the same way, but to a much smaller 
extent, as a flattened tube. 

It would be of much interest to know if a spiral 
circular section tube will lengthen along the f/G 2 
major axis of the coil when submitted to 
pressure. Take, for example, sketch Fig. 2. Will this lengthen 
in the direction of the arrow! At first sight it may appear that 
it would, because of the upward thrust on A. But it ts certain 
that no motion will take place in any device of the kind unless the 
internal capacity is varied by the motion. But how can it be 
shown that the internal capacity of a coiled tube such as this can 
be augmented by increasing the distance between the spirals / 

Nottingham, January 20th. J. WILKINS, 
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WASTE HAULAGE, 


Sir, —At the present moment, when the chairmen of the various 
railways are meeting their shareholders, and deploring the increase 
in the ‘coal bill,” your very excellent article, page 121, cannot 
fail to be read with great advantage. 

So long as I can remember—and, indeed, from the introduction 
of locomotives—every increase in the power of engines has led to 
the increase of train loads ; and this process has gone on until, as 
proved in your article, the size of the locomotives now being put 
on the railways is practically final. Engines are increased in 
dimensions, and the boilers are so large that there is hardly any 
room for a chimney. Still the train loads overpower them. The 
double engine running in this country goes on increasing to an 
extraordinary extent, and to this fact is due much of the vast 
‘‘coal bill.” If these pilot engines were being used to convey 
paying passengers, the shareholders would have no cause to regret, 
but unfortunately that is not the case. One engine at the present 
time is quite capable of conveying all the passengers in any given 
train, but the pilot engine has practically to be taken to work the 
empty compartments. From the shareholders’ point of view, it 
would be far better to leave both the pilot engine and the empty 
carriages at home. 

In many instances pilot engines have to be run on a train fora 
hundred or more miles ; but they are actually only really necessary 
to assist the train up one or two severe gradients upon the route. 
In numbers of such cases the pilot engine could be avoided by 
allowing a few more minutes in the ruming time, “If the loco- 
motive superintendents will give the engines larger boilers, and 
the traffic departments will take off the empty rolling stock, a vast 
ar will immediately follow. 

owever, the most necessary step is for all the companies to 
agree that no train on any line shall be booked at an average 
running speed between stations of more than fifty miles an 
hour. This would bring about a vast saving of coal for the share- 
holders and an increase of: punctuality for the passengers. er- 
tainly dividends must fall unless the double engine running and 
waste of power be prevented. . CLEMENT E. STRETTON. 

Leicester, February 5th. 


METALLIFEROUS DeposiTs.—At the Society of Arts on Monday 
Mr. Bennett H. Brough delivered the third of his course of 
four lectures on the nature and yield of metalliferous deposits, 
the subject dealt with being ‘‘ Iron Ore Deposits.” As 
illustrating the development in the iron industry during the past 
half century, the lecturer quoted a paper read before the Society 
of Arts in 1854 by Mr. J. K. Blackwell, whostated that the world’s 
production of pig iron then amounted to 6,000,000 tons. Of that 
quantity the United Kingdom produced 50 per cent., France 
2°5 per cent., the United States 12°5 per cent., and Germany 
6°6 per cent. In 1898 the world’s production had risen to 
35,741,000 tons, of which the United States produced 32°7 per 
cent., the United Kingdom 24°1 per cent., Germany 30°6 per 
cent., and France 7°1 per cent. The relative position of the 
different countries from a mining point of view was better shown 
by the statistics of iron ore production. _The world’s production 
in 1898 was 73,670,000 tons, of which the United States produced 
26°2 per cent., Germany 21°6 per cent., the United Kingdom 
19°3 per cent., Spain 9°7 per cent., France .6°2 per cent., Russia 
5°6 per cent., Austria-Hungary 4°5 per cent., and Sweden 3°1 per 
cent. The lecturer then proceeded to describe the more important 
iron ore deposits now worked, illustrating his remarks by some 
lantern photographs of the iron mines of Lake Superior, Bilbao, 
Southern Spain, the Ural, Styria, Dannemora, Grangesberg, a0 

Gellivara. The last lecture of the course will be devoted chiefly 


to the occurrence of copper ore. 
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THE DISTRIBUTION OF MATERIALS IN THE 
UPPER WORKS OF LARGE STEAMERS.* 
By Samuet J, P. THEARLE, Principal Surveyor to Lloyd's 
Register, Newcastle-upon-Tyne. 


THE growing tendency to build very much larger cargo steamers 
than formerly, and to place extensive superstructure upon them, 
has rendered it necessary to give increasingly careful attention to 
the distribution of the materials throughout their upper works. 
In some cases these extensive erections are intended as permanent 
shelters for cattle or horses, while in other cases the multiplication 
of superstructures are due to circumstances having more relation 
to laws for tonnage measurement than to any other cause. But 
whatever may be the reasons which will account for vessels beir 
built so much larger than formerly, or for their being surmountec 
with shelter decks, long bridge houses, or the like, the fact remains 
that these are the kind of vessels we now have a very great deal to 
do with, and in the upper works of which a suitable distribution 
of materials is required. Until a comparatively recent period it 
was considered proper to view the upper deck of a vessel with its 
sheerstrake, stringer, and deck plating as the upper member of a 
floating girder, and any erections built upon it were considered of 
sufficient strength if able to resist blows from the sea. 

The chief function of the bridge house, then, was to cover the 
engine and boiler openings, afford space for officers’ rooms, and 
stow some bunker coal. It was, therefore, made of no greater 
length than was necessary in order to fulfil those purposes, and, 
as a consequence, it covered but a small fraction of the vessel’s 
length. It was not considered that such a short erection as this 
could contribute much towards the strength of the floating struc- 
ture, and hence no attempt in that direction was made, Only in 
vessels of great proportion of length to depth was a structure 
covering half the midship length required, and this erection had to 
be of a substantial character in order that the materials in it 
might be readily contributory to the vessel's longitudinal strength, 
by deepening her effective girder within that half length. But 
during recent years causes have operated tending to considerably 
increase the lengths of the superstructures on the upper decks of, 
not only exceptionally long vessels, but also of those having ordi- 
hary proportions, ithout discussing these causes, it may said 
that some of them are‘such as should in no way influence the design 
of merchant steamers, although under present conditions it is in- 
evitable that they must do so. It is to be regretted that the 
designs of vessels should be based, not upon what is intrinsically 
good, but upon that which tonnage laws make profitable. Fortu- 
nately, in the cases of shelter decks and long bridge houses the 
outcome is good, and it would be better were it not that tonnage 
laws encourage unenclosed spaces where enclosed ones would be 
preferable. 

In order that long bridge houses may be able to resist the stresses 
which come upon them, as the upper members of a girder, it has 
been found necessary to make el of stronger scantlings than 
were given to the short bridge houses formerly fitted, and even 
relatively short bridge houses have been found to need _scantlings 
and riveting in excess of what was formerly thought sufficient. In 
various ways the fact has been impressed upon us that the materials 
in a structure raised upon the upper deck of a steamer must ex- 
perience even a greater intensity of stress per unit of sectional area 
than those of the deck upon which it stands and to which it is 
attached. This is the case when the superstructure does not ex- 
tend to the sides of the vessel, and is still more marked when it 
does, The time has passed when such deck erections would be 
constructed of teak only, and be supposed suitable for the accom- 
modation of passengers on an ocean voyage of several weeks’ 
duration. 

Nor is it likely that satisfaction will again be found in an arrange- 
ment which saves such superstructures from straining and leaking 
by cutting them wholly across and allowing the parts to work freely 
among themselves ; even although water-tight sliding joints may 
be provided. These things, as we know, have been aa in the 
past, when our experience was not so large or as correctly informed 
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as it now is. To-day we have no excuse for compromises or failures | 
of that kind. It is within the capabilities of our shipbuilders to | 
erect superstructures as long as an owner’s requirements may 
demand, and to build them with gangway doors and other openings 
to suit the necessities of his trade, while at the same time making 
them integral parts of the vessel, and rendering the entire struc- 
ture the stronger for their presence. Shelter decks and awning | 
decks may, indeed, be valuable elements of strength to a vessel as | 
they have always been of seaworthiness, and only so far as the 
strength of such erections fall short of that of a normal upper deck 
with its associated side plating and framing, just so far need the 
height of freeboard be increased in a laden vessel when such 
erections are fitted. The value of such superstructures will, there- 
fore, be especially evident in the cases of vessels wherein stowage | 
capacity is of more importance than deadweight carrying capa- | 
bility, as in cattle ships or those which carry meat in refrigerating 
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shelter deck plating was buckled to a depth of 14in. between two 
consecutive beams, at a frame spacing apart, at about the middle 
of the vessel’s length. When the vessel floated a half of the 
buckle came out, and the whole was subsequently removed, And 
yet the most careful sighting showed a vertical change of form of 
only 2Jin. in a length of 400ft. between the dry docked and the float- 
ing condition of the vessel. In another case of a vessel having a 
cambered keel, docked upon hard straight blocks, it was found that 
a part awning deck was buckled to a depth of 1Zin. between two 
consecutive beams at a frame spacing apart. Upon sighting the 
deck when the vessel was on the blocks, and afterwards afloat, it 
was found that a vertical change of form of only 1jin. in a length 
of 240ft. was capable of producing so deep a buckling in the plating 
as 12in. In both these cases a portion of the camber of the keel 
was accounted for by the latter being embedded at its extremities 
in the cap blocks, so that only 2Zin. in one case and ljin, in the 


SHELTER DECK 


Bouptine ron Ys 


STRINGER 


15” 
20 


STRINGER. 


STEEL DECK 


ScanTunG aS PER TABLE FOR SucRT 
Broce Deck 


MODIFIED SCANTLINS AS BUILT 


SHELTER DECK VESSEL SHOWING MATERIAL IN UPPER WORKS. 


chambers. Viewed in comparison with the temporary wood pro- 
tection usually provided when cattle is carried on an upper deck, 
the provision of a shelter deck has everything to commend it, and 
in vessels bringing frozen mutton and beef from South America 
and our antipodes, the unmeasured space between the shelter and 
upper decks can always be advantageously filled with light goods 
and bunker coal. That economical advantages are found in the 
use of this type of vessel is evident from the great number of them 
that have recently been built and the many that are still in hand. 
Similar reasons will account for the many vessels having part 
shelter decks, and for those with lengthy but disconnec eck 
erections which always include a long bridge house. 

Attention has been forcibly directed of late to cases in which 
stresses that might not have been of sufficient intensity to deform 
the materials of a steel upper deck have yet given rise to much 
deformation in the materials of shelter, awning, and bridge decks. 
In one vessel with a cambered keel, which was docked upon hard, 


d 
Shipbuilders in Newcastle-upon-Tyne, on February 2nd, 1900. 


straight blocks, it was found that the originally smooth and fair 


other were operative in producing the buckle in the deck plating. 
In yet another case a tie plate in a bridge deck was set down Zin. 
below the wood deck when on blocks, as compared with its con- 
dition when the vessel was afloat. Careful sighting showed that 
the vessel had sagged only jin. in a length of more than 300it. 
when dry docked. In all these cases the buckling was in-excess of 
what one might expect from so small a change of form in the 
length of vessel between the sights. i 
It will be evident, then, whatever may be the straining tendencies 
at any time on the materials at the level of the upper deck of a 
vessel, those at a shelter deck will be seen still more in evidence, 
and this will be particularly the case if the materials in the sheltcr 
deck and its side plating are inadequate for the work they have 
todo. The same remark applies to a bridge deck or any other 
long erection. Now, in dealing with this question one desires tu 
do so without any wasteful use of materials. One would prefer to 
transfer rather than to add when considering the scantlings. Of 
course, if we place a bridge or shelter deck upon the upper deck 
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of a vessel it is inevitable that the total weight of the hull will be 
increased thereby, but such increase is fairly balanced by the 
additional immersion allowed in consequence of the buoyancy 
afforded by the erections. Indeed, the additional immersion 
doubtless covers not only the weight of the erection, but that of 
the cargo carried beneath it. Ifthe erection be of a substantial 
character the depth of the effective girder is increased, and con- 
sequently the intensity of stress on the upper deck sheerstrake, 
stringer, deck plating, &c., will not be increased concurrently with 
the extra displacement. Materials which would otherwise be 
necessary at the level of the upper deck may now in part be ad- 
vantageously transferred to the level of the shelter deck or to the 
level of a long bridge throughout the portion of the vessel’s length 
which that erection covers ; only that in the case of a long ietlee 
it is further necessary to double the upper deck sheerstrake at the 
ends of the bridge to prevent the weakness of discontinuity at those 
laces. 

, In large steamers of considerable proportions of length to depth, 
which ordinarily would have the upper deck sheerstrake doubled 
for three-fourths length, it is preferable to fit that doubling only 
from about 10ft. within bridge at each end to the three-fourths 
length, and to transfer the materials in the remainder of the 
doubling to the bridge side plating. A similar course is desirable 
in regard to the additions for proportions in the stringer plate and 
the strake below sheerstrake. Where shelter decks or awning 
decks are fitted the whole of the additions made to normal scant- 
lings on account of proportions should similarly be transferred to 
the shelter and awning decks. It might perhaps be urged that as 
a shelter or an awning deck is really the top member of the girder, 
it would be proper to increase the scantlings of shelter deck 
piating, stringer, and sheerstrake to what are ordinarily adopted 
at the upperjdeck, and to correspondingly diminish the latter. Such 
‘a course Is commonly adopted at spar decks, but in that type of 
vessel all the frames and a half of the reverse frames are extended 
to the spar deck, and consequently the plating of side is sufficiently 
stiffened and supported to enable it to develop its full efficiency. 
To correspondingly increase the framing at a shelter deck would 
be to make the latter no longer what its name implies. It would, 
in fact, be equivalent to giving the vessel, say, Sft. greater moulded 
depth on the same length, and consequently be an entirely differ- 
ent design. The vessel would certainly be stronger, but 
probably not so well adapted for her owner’s requirements. To 
extend reverse frames to the height of a bridge deck would also be 
utterly out of the question. Hence there is a limit beyond which 
materials cannot be properly transferred from an upper to a 
shelter or bridge deck. Indeed, in any case where such trans- 
ference is made it is most important that partial bulkheads, or web 
frames, should be fitted at convenient intervals between the two 
decks in order to enable the comparatively thick plating in the 
upper works to develop its full structural value. 

The sketches hung upon the wall show specitic cases of the kind 
to which your attention has been called. Fig. 1 shows a long 
bridge standing on a spar deck. The vessel is of large size, and 
of large proportions of length to depth. Ordinarily she would 
require a doubling to main deck sheerstrake for three-quarter 
length and a doubling to the strake below for half-length, besides 
a doubling to upper deck stringer for three-tifths length. The 
bridge side plating would be 3;in. thick. The principal scantlings 
have, however, been transferred from the main deck to the spar 
deck ; and beyond that a further transference has been effected 
by using the material in the doubling to the strake below sheer- 
strake, a portion of doubling to sheerstrake, and the doubling to 
deck stringer, in thickening the bridge side plating, the spar deck 
stringer and bridge stringer, besides fitting a ;in. steel deck on 
the bridge. The spar deck stringer is less in thickness within the 
bridge than it is outside, and the breadth of 24in., to which the 
spar deck sheerstrake doubling is reduced within the bridge, is 
retained chiefly as compensation for the extra large side lights 
which, as will be seen, are very numerous in this passenger steamer. 
The general principle underlying the distribution of material is 
obvious. The thick plates at ends of lower strake of bridge side 
plating are fitted in order to efficiently transfer to the bridge sides 
the resistance to longitudinal stresses offered by the heavy spar 
deck sheerstrakes. 

Fig. 2 shows the upper works of a shelter deck steamer, and two 
sectional views are drawn, one of which indicates the distribution 
of materials which would have been adopted had the erection been 
a short bridge house, and the other shows the actual scantlings in 
the vessel. It is not necessary to refer to these in detail, but a 
glance at the plans shows the general principle underlying the 
transference of materials from the upper deck to the shelter deck 
in this case. The result has been the production of a substantial 
erection fitted to resist such considerable stresses as might be likely 
to come upon it when the vessel is laden, 

Fig. 3 shows a case which differs from that represented in Fig. 2, 
inasmuch as it is formed of several unconnected structures, 
including a poop, forecastle, and a long bridge. The last named 
covers about a half the vessel’s length amidships, and consequently 
it has been stiffened up by the transference of materials from the 
upper deck to the extent indicated upon the plan. In each of 
these cases the primary purpose of the erection is to protect cattle 
berthed on the upper deck. Now, simple as a covering for cattle, 
and to stand the knocking about experienced at sea, the materials, 
if of steel, need not have been very stout. To afford an equivalent, 
only, to the ordinary wood coverings fitted on cattle steamers 
would have required but a very flimsy erection, and even a perma- 
nent cover would not have demanded thick scantlings if regarded 
only as a cover. But when incorporated into the vessel, and made 
an integral part of the floating structure, the case is altered. 
Unless we are prepared to see it continually being buckled and 
torn ; unless we want to be everlastingly caulking it and trying to 
keep the water out; and unless we are content to carry about a 
perpetual source of trouble for which no underwriter would 
assume a risk, why, we must, as an alternative, make it substantial. 

We will now attend to a matter which, in most cases, is 
associated with this type of steamer. Being intended for carrying 
cattle, it necessarily follows that gangway doors have to be pro- 
vided for getting these animals on board and ashore. Such doors 
must necessarily be of large size, and to cut such openings in upper 
works specially strengthened as these are is a very serious matter. 
It is a great pity it should have to be done, but if the exigencies 
of a vessel’s employment demand it, why the naval architect has 
to bow submissively, and find some way of maintaining the con- 
tinuity of structural strength at these gaps. These plans before 
you show such openings and the compensation which experience 
shows to be sufficient to prevent tearing of the side plating 
thereat. The subject of ‘‘The Stresses at the Discontinuities in a 
Ship’s Structure” is mathematically dealt with in a very able 
paper read at the last spring session of the Institution of Naval 
Architects by Mr. J. Bruhn, one of my London colleagues, to 
which your attention is invited. Mr. Bruhn shows in that paper 
the directions taken by the lines of stresses when they approach an 
opening of this character, and he further shows the most simple 
and efficient means of succouring the structures so as to resist 
rupture at these places. The means which mathematical investi- 
gations would suggest are precisely those which are commonly 
adopted. The stresses to be sore | when in a seaway are alter- 
nately tensile and compressive, and of these the tensile, which are 
the most important, are at a maximum on the upper edge of the 
shelter deck or bridge sheerstrake. It is therefore essential that 
the first tendency to rupture should be stoutly resisted, because 
until — commences it cannot proceed. Upon that account 
the doubling plate fitted above the doors should extend to the to 


of the sheerstrake, and if any cope iron mouldings are riveted to it 
on no account should they be butted at or near the gangway doors. 
For the same reason the butts of the gunwale angle bars should be 
kept clear of these places. This may appear to be a trivial pre- 
caution, but it is not, for within the past year several cases of 
rupture in the upper works have come under my notice, origin- 


ating at the butt§ of solid half-round mouldings, and in one case 
the rupture extended through a plate and its doubling. : 

It need scarcely be said that it is a most important matter in 
shipbuilding to avoid anything equivalent to a notch or a sudden 
break in the continuity of the uppermost strake, especially within 
the midship half-length of the vessel where the principal stresses 
are greatest. It is equally important to form gangway or cargo 
doors with bold rounded corners, the tendency to tearing being so 
much greater at a sharp corner or sudden break of continuity than 
elsewhere. More than this is, however, needed. It is not sufficient 
to stop doublings immediately at a line with the top or bottom of 
a large opening in a vessel’s topsides. The doubling should pre- 
ferably extend beyond, so as to protect even a round corner and 
prevent any incipient tendency to tearing—see Fig. 4. It is some- 
times urged that no tearing will take place at the corners of these 
openings unless it commences at the upper edge of the sheerstrake. 
Such is, however, not found by experience to be the case, and this 
is doubtless due to the fact that the rolling and pitching move- 
ments of a vessel cause very complex stresses to come upon her, 
and the least tendency of the side plating to buckle at the sides 
of a door when under compressive stresses might be accompanied 
by a tendency to tear at a corner of the door where the slight 
buckling occurs. Hence, for this reason, it is found desirable to 
fit specially strong frames at the sides of these openings, either in 
the form of partial bulkheads or bulbs, in order to check the ten- 
dency to buckling that might otherwise be set up. 

Fig. 4 shows the compensation fitted at the top, bottom, and 
sides of large doors for the purposes already indicated. It is 
perhaps unnecessary for anyone nowadays to offer a word as an 
excuse for fitting outside doublings in the way of large openings 
in a vessel’s sides. Probably no one now thinks them ugly any 
more than they would so describe lapped butts or outside butt 
straps. On the contrary, to most of us they afford an assurance 
of strength and a conviction that the builder of the vessel had 
fairly faced the necessities of the case. We, most of us, feel a 
sense of additional security when we go on board a vessel bearing 
such traces of thoroughness on her sides, and it is doubtful whether 
anything in a steamer can be considered ugly which is essential to 
her efficiency. 

Let us now turn our attention to the riveting suitable to the 
various portions of the upper works. And in so doing it will at 
once occur to one that whatever description of riveting is necessary 
at the upper deck of a flush deck vessel, is equally as much needed 
in way of the shelter deck when strengthened sutficiently to do the 
work which is offered to it. Hence double butt straps are required 
to the shelter deck sheerstrake and stringer, and double riveting 
to the laps of the side plating in large vessels of this type. In 
long bridge houses, and, indeed, in any such erection entirely cover- 
ing the engine and boiler spaces, since the maximum bending 
moments operate at about the middle of the bridge, it conse- 
quently follows that the butts in the bridge sheerstrake should be 
additionally strapped for at least the middle half of its length. 
Similarly, as the shearing stresses operating on the bridge side 
are at about nil at amidships, and at a maximum towards the ends 
of the bridge, it also follows that double riveted landings are not 
required except at the bridge extremities. 

In bringing these remarks to a close, the writer desires to say 
how pleased he is to be able to testify to the careful manner in 
which the principles he has brought before you are being generally 
recognised in the work carried out on the Tyne. Indeed, some of 
the illustrations on the wall are taken from actual cases built on this 
river. It is not supposed that anything contained in this paper 
will be new to the members of this Institution, but it is thought 
that being put upon record in this way, the opinions stated may 
lead to a protitable discussion. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Tandem compound locomotives, — While four-cylinder tandem 
compounds are being extensively used in France and other 
European countries, this particular type of compound has never 
yet been used to any extentin the United States, where compound 
locomotives are so largely used in all kinds of service. On the 
Atchison system, however, there are now seven of these engines, 
all built at the company’s shops to the designs of Mr. Player, 
the locomotive superintendent. Five of these are Consolidation 
goods engines, with eight-coupled wheels and a two-wheel leading 
bogie ; the other two are ten-wheel passenger engines, with six- 
coupled wheels and a four-wheeled bogie. The engines show a 
fuel economy of 20 per cent., and a saving of 13 per cent. of water. 
The passenger engine has piston valves, and the cylinders are in 
line with—but outside of—the bogie wheels. Cast steel is used for 
the spectacle frame, guides, main frames, and other parts. The 
general dimensions of this engine are as follows:— 

Cylinders, high-pressure (in front) 
Cylinders, low-pressure (in rear) . . 
Distance between cylinder heads. . 
Bogie wheels se. ws 
Driving wheel base .. 

Total wheel base... .. .. 

Weight on driving wheels 


l4in. by 28in, 
24in. by 28in. 
Ift. 8in. 

6ft. Sin. 

2ft. 

14ft. 6in. 
25ft. 2in. 
123,000 Ib. 
169,000 Ib, 


Intermediate piston-rod.. .. .. .. .. .. 
Piston valve, high-pressure cylinder... .. Sin. 
Piston valve, low-pressure cylinder .. .. 12in. 


Boiler, centre above rails.. 
Steam pressure .. .. .. 
Fire-box, size at grate 
Tubes, iron ; No. 

Tubes, diameter... .. 
Tubes, length .. .. 
Heating surface, tubes 


200 1b. 

8ft. by 3}ft. 
237 

2in. 

14ft. 2in. 

1758 square feet 
165 


Heating surface, fire-box 5 
Heating surface, total 1928 ,, 
Grate area 264 


lain. by 19in.” 
by 284in. 


Steam ports, high-pressure cylinder : 
Steam ports, low-pressure cylinder 
Exhaust ports, width 


Connecting-rod, length .. .. .. .. .. .. .. 


Water purification system.—The largest city in the United States 
now supplied with water which has been subjected to a pro- 
cess of purification is Albany, where the plant has a capacity of 
17,000,000 gallons per day, with a filtration rate of 3,000,000 
gallons per acre per day. As the water is not normally turbid, 
and as the 5°6 acres of filter beds are supplemented by a settling 
reservoir having a capacity of 15,000,000 gallons, the percentage 
of idleness of any part of the plant should be quite small. There 
are eight filter beds. The filters are covered with groined vaults 
of concrete, supported by brick piers, and have an inverted groined 
floor of concrete. There is also a clear water reservoir of 600,000 
gallons capacity, roofed over with concrete. The under-drainage 
system was carefully designed to produce low velocities and keep 
the rate of filtration as nearly equal as possible over all parts of the 
beds. These drains are of 6in. vitrified pipe, with spaces lin. wide 
between the ends of the pipes. The low lift pumping station and 
connections with the purification works, and the 48in. steel pipe 
line from the clear water reservoir to the main pumping station, 
have each a capacity of 25,000,000 gallons per day. From the 
main station the water is pumped to reservoirs holding 37,000,000 
gallons, which gives sufficient storage capacity to permit the occa- 


sional suspension of pumping. ‘The total cost of the works was 


£100,000, including £12,000 for the settling basin, £1800 4, 
clear water reservoir, £18,000 for 8000ft. of 48in, steel the 
enclosed in concrete, and £51,000 for the filters, or £820 pep mine? 
gallons of settling basin, and £9120 per acre net of filterin, 
For the last four months of 1899 the total cost of 1,470 yee 
gallons of filtered water was £1233, or 17s, 6d. per million pa 
including the cost of washing the sand and the water used for the 
purpose. The low-lift pumping expenses represent 10s, 6d, of ie 
cost, leaving 7s. for operating the filters, including the laborators 
expenses. Out of this sum of 7s., the scraping, Wheeling, ang 
washing the sand cost 4s. $d. si 
Railway locomotive and carriage construction.—During the 
1899 the locomotive building firms of the United States ‘ead 
out 2475 locomotives, which is the highest record for any singl 
year, and is 32 per cent. higher than 1898, and 10 per cent; higher 
than the ‘‘ boom” year of 1890. The number of compounds ral 
creased from 373—or 20 per cent. of the total—in 1898, to 339 ya 
about 14 per cent. The number of engines built for export was 
514—20} per cent. of the total—as against 554 in 1898, 386 in 1897 
and 309 in 1886. The largest order placed by any one road was 
for 112 locomotives for the Chicago and North-Western Railwa: 
No records are available as to the number of locomotives built hy 
the railway companies at their own shops. During the year 180), 
the railway car-building firms built 123,893 cars. Of these 1201 
were for passenger service, 117,982 were for goods service and 
4710 were for tramways. The export orders included 104 passen. 
ger cars, 1904 goods wagons, and 296 tramcars. Of the 117,999 
goods wagons, by far the majority were of 30 tons capacity or over 
and 10,500 of these cars were built entirely of steel, while in 1898 
the number of steel cars built was only 2700. Thirteen of the 
largest car-building companies have been consolidated into one 
great concern, and three other companies have also been con. 
solidated into one. The Pullman Company still retains its inde. 
pendence, and builds passenger, =. and tramears at its own 
works. It has also absorbed the Wagner Palace Car Company, its 
only rival in the operation of drawing-room car and sleeping-car 
service, and will either operate or close the works of the Wagner 
Company. A few railways operate their own cars of this kind 
but the majority have contracts with the Pullman Company, ‘ 


THE IRON, COAL,- AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Proor positive of the continuance of the trade revival has been 
afforded by the advance in unmarked bars of 10s. per ton, briefly 
intimated at the foot of my last report. The new figure of £11 10s, 
is the highest that has obtained for twenty-five years, and has been 
rendered necessary by the enormous rise in materials, and also by 
the advance in ironworkers’ wages. It is noteworthy that marked 
iron has been advanced a total of £3 15s, since the beginning of 
1899, and the current quotation is now higher than has been obtained 
since the early part of 1875. The Earl of Dudley’s L.W.R.O. brand 
becomes £12 2s, 6d., while his lordship’s ‘‘ Hurst” qualities are 
£11 10s., like the rest of the market. All the ‘‘list’’ houses partici- 
pate inthe advance. B.B.B. Bloomfield plates become £12 10s., and 
the advance includes, besides, Noah Hingley and Sons, and other 
firms ; the ‘‘Mitre” iron of Phillip Williams and Sons; and the 

‘* Crown I.B. Bagnall” iron of John Bagnall and Sons, Limited. 

The Lilleshall Iron Company, Shropshire, have also advanced 

prices 10s, per ton, making ‘‘Sneds Hill” bars £11 10s., and plates 

£12 10s. This company have also raised their steel billets to £8 
per ton. The advance affects all classes of iron rolled by the 

‘list ” houses, such as hoops, sheets, and plates, and will be most 

severely felt by consumers of boiler-plates, as all the boilermakers 

are now extremely busy, and have orders on their books into 101. 

If, however, they require the splendid boiler iron rolled by the 

‘list ” houses, they cannot now obtain it under £13 10s, to £14 for 

best sorts, and £15 10s. to £16 for treble best. Naturally, how- 

ever, very little iron is now used for boiler-making ; all the call is 
for steel, and the steel makers, therefore, are getting the boiler- 
makers’ orders. 

There can be no question that the iron trade of Staffordshire is 
just now going very strong, and the advice of some people not to 
rush matters too much is unheeded by the manufacturers. With 
regard to the new advance of 10s., it is only a month since the 
last increase took place. When in 1874-5 bars last stood at £11 10s. 
matters were on the downgrade—contrary to the present time—as 
things are now all on the upward scale. Various excuses are 
given for this latest advance. Wages, coal, and raw iron are all 
dearer, and some manufacturers assert that there is such an extra- 
ordinary demand for iron that they must do something to stop 
buyers forcing orders on to them. Some customers are offering 
cash down with the orders, and this bait is not always successful. 
‘*No more orders for this quarter,” isthe repeated reply to inquiries. 
Hoops rolled by the “list” houses are also advanced, making 
£12 to £12 10s, 

Galvanised corrugated sheets are £15. Plain black sheets of 26 
gauge are quoted £12 2s, 6d.; 24 gauge, £11 7s. 6d. to £11 10s.; 
and 20 gauge, £11 5s. to £11 7s. 6d. This is an advance on the 
late minimum of 2s, 6d. to 5s. per ton. Gas tube strip iron is 
advanced 10s., the product of the unmarked iron makers, bringing 
the price up to £10 10s, Common bars remain at £10 10s., and 
second grade ditto at £10 15s, North. Staffordshire bars are 
£10 5s, Nail, rod, and rivet iron is £10 10s. to £11 per ton. 

The advances in finished iron are affecting pig iron also. Sellers 
of part mine are asking a rise of 2s, 6d., which brings the quota- 
tion for this class of iron up to 77s. 6d. Staffordshire cinder forge 
is quoted about 73s. Sellers of ordinary part mine have recently 
been asking from 77s. 6d. to 82s. 6d., but anything in the shape of 
forward business is now quoted 75s, to 85s, Nor is 95s, too high a 
figure for superior all-mine qualities, though other grades of all- 
mine may be had at 92s. 6d., and even 90s. The numerous roll 
breakages at the various iron and steel works, owing to the high 
pressure at which the different works have been running, have kept 
the chill roll casters exceptionally busy lately, and these in their 
turn have, therefore, been buying unusually large supplies of cold- 
blast pig iron, for the best grades of which as much as 132s, 6d. is 
asked, other descriptions averaging 125s. These prices represent 
an advance of 5s. upon the opening of the year, and consumers are 
making every effort to obtain supplies at the old figure, 120s. to 
127s., but it is only in a few cases that their endeavours are 
successful, 

The heavy ironfounders have, in consequence of the continued 
increases in pig iron, declared a rise of 10s. per ton on chilled and 
grain rolls, and on all iron and steelworks castings. ' 

Local bridge builders and railway material engineers receive 
with expectation a report this week from Calcutta, according to 
which the next Indian Budget will provide for the construction of 
a large mileage of new railways. Itis stated that surveys to this 
end have already been commenced by the Government surveyors, 
and that it is thought that ‘‘at least two” of the native princes 
will contribute to the cost of the lines so far as they affect their 
particular States. This information of renewed activity in Indian 
railway construction, if it should be confirmed, must be looked 
upon as very good news, ide 

Steelmakers are so busy that they can quote only to specifica- 
tions, but steel angles are understood to be £9 to £9 5s.; plates, 
£9 10s. to £9 15s.; and other sorts in proportion. ; 

The high prices of coal are leading to an extension of colliery 
enterprise. At the Lodge Holes Colliery, Wednesbury, new plant 
is being laid down by Mr. H. Smallman, mining engineer, and the 
works, it is understood, will be completed in the course of a few 
weeks, It is stated that something like 112 acres of new mine 
coal can be worked, and the machinery which is being put down 
will raise from 1000 to 1200 tons per week. 


The wrought iron tube trade is in a healthier condition now than 
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NOTES FROM LANCASHIRE. 

(From our own Correspondents.) 
doctor, —The situation, 80 far as new business or new opera- 
anche ont are concerned, remains generally one of wait- 
pa pyelopment of events, chiefly in the direction of clearin 

ing neat not very satisfactory South African and continenta 
jee Pn. In the meantime there is, however, more than sufficient 
out) at * on account of work already in hand to maintain a strong, 
pec tone throughout the market, and as regards all descrip- 
pres ¥ finished material where buyers have orders to place that 
est all urgent, it js not so much a question of price as of being 
att >. get anything like early delivery. The position throughout 
th oh neering trades presents no new feature calling for notice. 
oe still some slackening off in new work offering, but esta- 
plishments for the most part continue fully engaged, and in some 


departments have sufficient orders to carry them over the year. 


trial requirements are being fairly well supplied, and taking the 
advance of prices in other directions, it can scarcely be said 


tion generally. i 
rent depressions, is recovering, and although makers are not so 


eoee ting back to the special prices they were quoting a short 
speculative brands are gradually hardening, and, not- 
withstanding an absence of inquiry of any moment, there is little 
‘ualities 798. 6d., less 24; Lincolnshire, 75s. 6d. net cash ; and 

rbyshire about 80s., net delivered Manchester, with forge 
qualities 74s, 2d. to 74s. 8d. net in some cases for Lincolnshire, and 
about 768., less 25, for Lancashire, delivered Warrington. Middles- 
prough has improved 6d. or Is, above the_lowest prices of last 
week, ordinary G.M.B. s being now quoted 77s. 4d. to 77s. 10d., 
with makers asking 78s. 4d. to 78s. 10d. net by rail Manchester. 

Scotch iron is higher, but quotations are still somewhat irregular. 

Jinton might be bought delivered Manchester docks at about 
i gd, to S8ls., with Glengarnock quoted 81s, 6d. to 82s., and 
‘America pig iron about 78s. net cash, 

Finished iron makers report more inquiry than they can enter- 
tain in the present state of their order books, and in most cases 
they are practically withdrawing quotations, or asking special 
onces for anything like prompt delivery. For Lancashire bars the 
pace remains at £10, and for North Staffordshire £10 5s. to 
£10 10s., with sheets £11 5s. to £11 10s., and hoops £10 7s. 6d. for 
random to £10 12s. 6d. for special cut lengths, delivered Man- 
chester district, and 2s, 6d. less for shipment. 

In the steel trade business generally continues active, and prices 
firm. Hematites are steady at about 90s. to 93s., less 24, for No. 3 
foundry ; local billets are quoted £7 10s. net cash ; steel bars range 
from £9 to £9 10s. and £9 15s., according to quality; and in 
accordance with the arrangement reported last week amongst the 
steel plate makers, the minimum quotation for boiler-maki 
qualities is now £9 1ds., less 24, delivered in this district, ce 
business has been put through at this figure. 

Messrs. West’s Gas ee Company, Limited, of Man- 
chester, have just received from the South Metropolitan Gas Com- 
pany an order for installations of stoking machinery, with all the 
necessary coal breakers, elevators, hoppers, &c., for the Nos. 3 
and 4 retort houses at their East Greenwich station. It may be 
added that for some time past West’s machinery has been working 
ona large number of retorts at the East Greenwich station in the 
No, 2 retort house with very satisfactory results. The settings 
are arranged in five tiers, ten in a bed, and two pairs of drawing 
and charging machines have been working upon from thirty to 
thirty-five through beds of retorts, or from 600 to 700 mouth- 
pieces, each drawing and charging machine drawing and 
charging from 1200 to 1400 mouthpieces during the twenty- 
four hours, and the total cost of labour in the retort house for 
all men above and below the stage, including machine men 
aud assistants, cokemen, engine drivers, firemen, &c., is under 
1s. per ton of the coal carbonised.$ 

Johnson, Clapham, and Mornis, Limited, of Manchester, are 
erecting new works at Moston, where they intend to lay down 
special plant for the manufacture of woven and wire netting and 
safety lamps, together with other general hardware goods. 

For all descriptions of fuel there is continued exceptionally 
brisk demand. In some outside districts supplies would seem to 
be rather more plentiful, and here and there the advance which 
was put in force with the commencement of the month has not 
been fully adhered to, but this has had no effect on prices at Lan- 
cashire collieries, which remain exceedingly firm at the list rates. 
Although pits in the Lancashire district are generally reported to 
be working better, the output continues short to meet require- 
ments. e lower qualities of round coal, which are in excep- 
tionally pressing demand for steam and forge purposes, are very 
firm at about 12s, to 12s. 6d. at the pit mouth. Engine classes of 
fuel continue scarce so far as Lancashire collieries are concerned, 
and the maximum prices are readily got, ranging from 9s. for 
common, 9s. 6d, to 10s. for medium, and 10s. 6d. to 11s. for best 
sorts at the pit mouth. 

For shipment there is perhaps even a greater pressure of demand 
than reported last week, and exceptional prices are stated to have 
been got in some instances, These cannot be taken as indicating 
actual market values, but apart from special rates there is a 
continued hardening, owing to the scarcity of supplies, and for 
delivery at the ports on the Mersey 15s, 6d. to 16s. represent the 
minimum figures at which even the lowest qualities of steam coal 
could now be bought, whilst for the better qualities of round coal 
from 17s, to 17s, 6d. are about the average prices just now ruling. 

For all qualities of coke the demand is in excess of the production, 
and where manufacturers choose to take on any new business they 
are able to get advances upon the basis prices, but list quotations 
remain unchanged, ordinary furnace cokes averaging about 23s. 
to = 6d., and good foundry qualities about 30s. at the ovens. 

F. . annual report of Andrew Knowles and Sons, Limited, 
which is the largest colliery concern in the Manchester district, 
ag affords a fair index of the condition of the coal trade. 
bse ap which has just been issued to the shareholders shows 
has a nominal capital of £937,500, divided into 
£3 7 10s, each, and a paid up capital of £595,889, which 
— es po in payments of £23 10s. on each of the 25,000 
pag £8400 paid in advance of calls on 600 shares at £14 
ae rom which has to be deducted £11 for unpaid calls. 
bn re are also debenture bonds amounting to £150,000. 
Pek of the company in_ collieries fixed plant, 
and leasehold estates, which on the Decem- 
amounted with additions during the 
Z ,396 on December 31st, 1899; and the property 
£69 plant, and rolling stock is at 
in submitting the balance-sheet, state 
pn he ec £7000 for depreciation, and writing off £4449 

ue of freehold mines for coal worked, there was a 


profit for the year of £53,452, out of which had been paid interest 
on calls paid in advance, and on debentures, and the costs incurred 
under the Workmen’s Compensation Act, amounting altogether 
to £9527, leaving an available profit for the year of £43,925. 
The amount brought forward from last account was £1502, which, 
added to the available profit, made the disposable balance £45,427, 
out of which it was proposed to pay a dividend of 30s. per share— 
nearly 64 per cent.—free of income tax, and to carry £7927 to the 
next account. The report further states that the improvement in 
the coal trade referred to in the last annual statement had con- 
tinued during the year, and prices had considerably advanced. 
Against this, however, the colliers had received advances in wages 
during the year of 74 per cent., with another advance of 5 per 
cent. from the beginning of 1900. 

‘At the annual meeting of the Manchester Coal Exchange held on 
Tuesday the report and balance-sheet of which I gave a summary 
last week was unanimously adopted. Mr. Ralph Peters, Tyldesley, 
was elected president of the Exchange for the ensuing year; Mr. 
J. E. Freeman, Barnsley, vice-president ; Mr. James Carter, 
Blackburn, treasurer ; Messrs, Hilton Nield, Lees, and R.S. Wigan, 
Wigan, auditors, Ona ballot Messrs. Enoch Ellis, Doncaster, 
Joseph Hodgson, Tyldesley, J. E. Southern, Bury, and John 
Tomlinson, Darwen, were elected members of the committee. 

Barrow.—There is a very firm tone in the hematite pig iron 
trade, and makers are unable to doall the business that is offering. 
‘A fair amount of attention is being devoted to warrant iron, and 
during the week several parcels have changed hands, with the 
result that stocks are lower by 510 tons on the week, and by 
16,187 tons since the beginning of the year. The iron now held in 
warrant stores represents 181,660 tons. Makers hold practicall 
no stocks. The inquiry for deliveries is from home, continental, 
colonial, and foreign buyers, and it seems probable, from present 
— that a very brisk export trade will be done this year. 
Makers quote 78s. to 81s. for mixed Bessemer numbers, net f.0.b.; 
but best brands command 2s. 6d. per ton above these figures, and 
many makers are not quoting, as they cannot enter into delivery 
engagements. There are forty-seven furnaces in blast, as com- 
pared with forty in the corresponding week of last year. Warrant 
iron is firmer at 76s. 104d. net cash sellers, 76s. 94d. buyers. 

The iron ore trade is very brisk, and there is a full emand for 
native sorts, which are selling at 15s. to 16s. per ton, and are 
difficult to buy in large parcels, Makers of iron on the West Coast 
are likely to import Spanish ores more freely even than at present. 
Prices are firm at 19s. per ton for Spanish ores, delivered at West 
Coast ports. 

There is an improved tone in the steel trade. Orders are very 
freely offered, especially for heavy classes. The demand for heavy 
rails is very brisk, and prices are steady at £7 per ton. Light rails 
are in good demand. ere is a fuller inquiry for steel shipbuild- 
ing material, and orders for heavy plates cannot be booked except 
at the advanced price of £8 2s. 6d. or £8 3s. 9d. per ton. In 
billets, hoops, tin bars, slabs, props, sleepers, nuts, bolts, armoured 
hoops, merchant steel generally, and heavy steel castings, a brisk 
and full business is being done. 

Shipbuilders are exceedingly busy on Admiralty work, and 
marine engineers are also crowded with orders. 

The coal and coke trades are very brisk, and the demand is still 
greater than the supply. Deliveries are much in arrear, and prices 
are stiffening ; 17s. 6d. is the price of good steam coal. Coke isin 
very full demand, and prices are firm at 36s. per ton delivered. 

Shipping is very busily employed at West Coast ports, Last 
week’s exports represented 10,200 tons of pig iron and 8479 tons 
of steel, being an increase of 1776 tons of pig iron and 887 tons _of 
steel, as compared with the corresponding week of last year. The 
aggregate shipments this year are 87,108 tons of pig iron and 
38,295 tons of steel, being an increase on the corresponding period 
of last year of 45,440 tons of pig iron, and a decrease of 12,173 
tons of steel. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


WirTH weather varying from keen frost to snow and slush, the 
coal trade in household sorts easily maintains the condition which 
has now prevailed for some time. There is no need for business to 
be sought, as the supply is short of the demand. The pits are 
working as near full time as the available wagons will allow them. 
In several directions the coalowners have had to wait one day, and 
several of them two days, owing to the railway companies being 
unable to handle the traffic. Still the state of affairs is a g' 
deal better than it was prior to Christmas. An unusually urgent 
demand appears to have sprung up for the metropolitan 
market, which had “eased off” considerably a fortnight ago, 
and merchants have not hesitated to pay exceptional prices for 
prompt delivery in heavy weights. All coalowners who have had 
much to sell in'the open market are doing remarkably well, and 
there is not any likelihood of a change in values while the present 
abnormally disagreeable weather lasts, there being no stocks at 
the pits, and in every case the demand is in excess of the supply. 

Requirements for the local market, as well as the Eastern 
Counties, have been equal to those for London. As high as 18s. 
perton for Barnsley coal has been paid during the week, and the secon- 
dary gradesare not below that figure. In steamcoal the whole output 
may be said to be practically sold. This means, of course, that 
those buying in the open market have to pay exceptionally high 
ae. The railway companies who arranged to secure supplies.at 

Qs. 6d. per ton are able to congratulate themselves, for a good deal 
more money is being paid by the large consumers who had not com- 
pleted similar contracts. 

To the foreign markets the export trade has been fully main- 
tained, and it is likely to be still greater as the season advances, 
there being as great a demand in continental countries as in England 
for'steam coal. Quotations range as follows :—Barnsley hards, 13s. 6d. 
to 14s. 6d. per ton ; Silkstones, in best qualities, lis. to 16s. per 
ton; Barnsley house, 14s. to 15s. per ton ; nuts, 13s. 6d. to 14s. 
per ton. For engine fuel high prices likewise prevail, nuts fetch- 
ing from 11s. to 11s. 6d. per ton ; screened slack from 8s, 6d. per 
ton ; pit slack from 8s. 6d. per ton. 

Coke is readily saleable at from 21s. to 22s. 6d. per ton. As 
coalowners in nearly all departments find it profitable to use slacks 
and small coal generally for’ coking, a scarcity in common coal 
naturally follows, and this accounts for the unprecedented price 
now paid for that class of fuel. 

The military, marine, and railway trades of the city are working 
up to the full powers of the various establishments. Customers 
are clamouring for prompter deliveries, with which the makers find 
it impossible to comply. The difficulty is to obtain adequate 
materials, as stocks are excessively light. All this, of course, 
makes for higher prices, yet every advance is borne without any 
appreciable checking of business. In fact, quotations are con- 
stantly stiffening. For delivery in Sheffield the rates at present 
are :—-West coast hematites, 90s. to 92s. per ton ; East coast ditto, 
88s, to 89s. per ton; Lincolnshire, No. 3 foundry, 72s. to 73s. 6d.; 
forge ditto, 71s. to 72s.; Derbyshire, No. 3 foundry, 73s. 6d. to 
74s, 6d.; forge ditto, 68s. 6d. to 69s. 6d.; bars, £10 5s. to £10 10s.; 
sheets, £11 10s. to £12 per ton, and even at these high figures 
makers are reluctant to commit themselves for any prolonged 
period. The advance noted last week of 10s. per ton in Bessemer 
and Siemens steels has in no way affected the demand. In high- 
class steels an excellent business is still reported, and a similar 
remark applies to other grades. 

In the fighter industries there is rather less doing in the cutlery, 
silver, and plated trades, the falling off being attributable to the 
depression in London and other large centres owing to the war. 
In tools and machinery required by engineers, shi builders, &c., 
a good demand is still reported, but high prices sufficient to com- 
oo for dearer fuel and material are rather difficult to get. 

While the home trade has been well maintained, continental and 


colonial requirementshave been somewhat checked by the higher price 
lists. There is an expectation that lower figures will prevail later, 
but little indication appears of it at present. In the season trades 
of machine knives, reaper sections, and — and food pre- 
ring machinery generally there is abundant work. The demand 
at present is chiefly from the home market, and it is certain to be 
followed shortly by orders pouring in freely from foreign countries 
and the Colonies. Mining and excavating tools, consequent on the 
rosperous state of the coal and kindred trades, are being very 
Low ordered in this district. 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE absence of really favourable intelligence from the seat — 
war has seriously limited the transaction of business in pig iron; in 
fact, very few orders have been placed since Christmas, but never- 
theless prices are well maintained, because producers have still 
plenty of contracts on their books to take up all the iron they 
will be able to make for some months to come ; indeed, there are 
firms which cannot take any more orders for execution before the 
end of June. This week has been remarkable for the large 
amount of inquiry for pig iron, that is probably brisker than was 
ever before known at this season of the year, and quotations have 
been asked for very large quantities for delivery not only over 
this year, but also in some cases over next as well. The amount 
of business actually resulting from this inquiry has, however, been 
extremely small ; as an example, a leading iron broker on one da; 
this week received inquiries for over thirty thousand tons, and all 
that came of the business was an order for five tons. Seldom, 
indeed, have there been such poor results from inquiries, and it 
may be inferred that the object of those who make them is chiefly 
to keep in touch with the market, ready to take advantage of any 
change for the better which will, it is believed, speedily follow any 
good news from South Africa. 

Another unusual feature of this week’s market has been the fact 
that Cleveland warrants have been at prices above those of Scotch, 
an event of very rare occurrence indeed. Generally Scotch 
warrants are between 4s. and 5s. per ton above Cleveland, and 
have within the last two years been as much as 9s. 6d. above, but 
for some time past they have held the advantage by not more than 
a few pence ; this week, however, Cleveland on Monday were 2d. 
above Scotch, and on Wednesday 7d. above. Of course, under 
these circumstances the sales of Cleveland pig iron to Scotland are 
very much curtailed, as Scotch iron can be bought by the Scotch 
founders on much more favourable terms. Last month only 
25,671 tons of pig iron were sent to Scotland from the Cleveland 
district, as compared with 49,346 tons in January, 1899. To Wales, 
for the same reason—the relatively high price of Cleveland iron—not 
a ton was sent last month, whereas in January, 1899, the quantity 
was 5028 tons. 

The large decrease in the coastwise trade, however, does not 
disquiet the Cleveland makers, for that loss is made up to them 
by increased business with the Continent, and, moreover, the con- 
tinental consumers are ready to pay considerably better prices 
than the Scotch founders will give. Last month makers in this 
district sent 63,267 tons of pig iron oversea, as compared with 
32,911 tons in January, 1899. Shipments to Germany last year 
were unprecedented, but there is reason to believe that they will 
be even larger this year. Last month’s deliveries of Cleveland iron 
to Germany were no less than 22,702 tons, this being 46 per cent. 
more than in January, 1899, though that was an unprecedented 
quantity for the first month of the year, an average for which 
previously was between 5000 and 6000 tons. With Belgium and 
France a much larger business than usual was done, the former 
last month taking 8851 tons, against 1558 tons in the corresponding 
period of Jast year; and to France 7087 tons, against 1840 tons. 
This is a good beginning for the year, and it is satisfactory to see 
that the deliveries are being maintained this month. ; 

Makers have been quoting 70s. per ton for No. 3 Cleveland pig 
iron ever since the early part of December, and have not been 
taking less, save under exceptional circumstances. Second hands, 
who at one time in the interval accepted as much as 9s. 6d. per ton 
less, have recently been raising their prices until on Wednesday they 
quoted the same figure as the producers, viz., 70s. per ton, and 
would not sell in large quantities at that, nor for long forward 
delivery. No. 1 is at 72s., No. 4 foundry at 69s., and grey forge, 


The production of hematite pig iron hardly keeps pace with the 
demand, and the stock is extremely small in makers’ hands, 
though the exact quantity is not ascertainable, but it is known 
that the stock of hematite in Connal’s public warrant stores 1s only 
7253 tons, practically a negligible quantity, so far as its influence 
on the market is concerned. Not less than 80s. per ton will be 
taken for mixed numbers of East Coast hematite pigs, and some 
of the makers ask 82s. 6d. The tendency in prices of Rubio ore 
is upwards, and while odd cargoes can be had at 20s. 6d. per ton, 


already booked. Several firms refuse to accept any more orders 
where the execution is to be earlier than the latter half of the 
year. The steel plate makers have this week advanced their 
prices 2s. 6d. per ton, and steel ship plates are now at £8 2s. 6d., 
less 24 per cent. f.0.t., while boiler plates are at £9 7s. 6d. Iron 


the plant for the manufacture of the latter is not kept in full 
operation. The reason for the poor demand for steel sleepers is 
that the prices are too high as compared W 
neers are specifying for the latter, where hitherto they have been 
taking metal sleepers. 

The engineering industries continue very prosperous, there 
being full work all over, but firms have had to raise their prices 
considerably on account of the heavy cost of production, all 
materials as well as labour being a good deal dearer than they 
were last half year. The North-Eastern Railway Company intend 
to enlarge their locomotive building shops at Gateshead, as they 
are doing with those at Darlington. But at Gateshead they can 
only effect this enlargement by the removal of the engine sheds, 
and it is proposed that these “hall be removed to either Blaydon 
or Heaton. At their York works the company are building for the 
forthcoming exhibition a a carriage similar to those now 
in use on the East Coast route, though more elaborately decorated. 
The company will also send to the Exhibition one of Mr. 
Worsdell’s six- wheel coupled engines, the 2001 class. The 
officials of the North-Eastern Railway Company have within the 
last few days been experimenting between York and Scarborough 
with a new apparatus for securing communication between 
passengers and guards and drivers of passenger trains, and it is 
reported that satisfactory results were given. New harbour works 
are shortly to be commenced at Sunderland, the River Wear Com- 
missioners having accepted the tender of Sir John Jackson, 
Limited, to enlarge the Hudson Dock North, and to reconstruct 
No. lentrance. This latter work, which is to be completed by the 
end of next year, will permit of vessels of much larger tonnage 
than at present entering and leaving the dock. The expansion of 
the Hudson Dock North will add about eight acres of deep water 
space with quays. This work has to be finished by Sept ber, 


903. 

The death of Mr. Martin Morrison, of Faceby Lodge, near 
Stokesley, in Cleveland, is much regretted on Tees-side, where he 
was at one time engaged in the iron and coal industries, He was 
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the son of the late Mr. James Morrison, of Newcastle-on-Tyne, the 
owner of the Ferryhill blast furnaces, at Ferryhill, Co. Durham, 
and of the Rosedale ironstone mines, near Pickering, and was 
interested in various Durham and Northumberland collieries. 
Mr. Martin Morrison, on the death of his father, took over his 
undertakings. Of late years, however, he has followed agricultural 
pursuits, aud purchased the Faceby Lodge Estate; but he re- 
tained his connection with the coal trade, as he was chairman of 
the Roundwood and Dalton Collieries Company, Rotherham, He 
had attained his 49th year. 

The coal trade is, on the whole, not so brisk as it was last month, 
but the falling off in business has not been material in the steam 
coal branch, it has been more noticeable in the gas and bunker 
branches. The weather being better, and the arrivals of vessels 
more numerous, coal has not accumulated so much at the shipping 
places, and second hands are not offering supplies so freely as they 
did last week, prices being stiffer on that account. Best steam 
coals are quoted at 18s. to 19s. per ton f.o.b., and 18s. has been 
paid for deliveries to be made over the whole of the Baltic season. 
Smalls are steady at lls. Best gas coals are 16s, 9d. to 17s. 6d, 
per ton f.o.b, Foundry coke for shipment is sold at 32s. 6d. f.o.b., 
and blast furnace coke at 25s. 6d. at the furnaces. The Concilia- 
tion Board has awarded the Durham miners 5 per cent. advance of 
wages, and they are not to be reduced under any circumstances 
until the August meeting, while they are not to be increased until 
the ascertained prices reach 8s. per ton. The Horden Collieries, 
Limited, has been formed, with an authorised capital of £600,000 
in £10 shares, to work about 16,000 acres of household coal royalties 
in East Durham, estimated to contain not less than 84 million tons 
of entirely untouched coal, The seams vary from 5ft. to 3ft. 
thick, and with two shafts the company expect to raise 1,600,000 
tons of coal per annum. The public are asked to subscribe 
£250,000, and the directors take £100,000 worth of shares them- 
selves. Mr. Hugh Bell is chairman of the company. 

A curious circumstance has arisen in connection with the con- 
version of the Weardale Iron and Coal Company, Limited, from a 
private concern into a public limited liability concern. The old 
company had made regular grants to churches, chapels, schools, 
institutes, &c., at Thornley, Wheatley Hill, Bishop Middleham, 
Middridge, Croxdale, Tudhoe, Whitworth, Bishop’s Close, Tow 
Law, and Stanhope—in fact, wherever the company had mines or 
works, They also awarded pensions to retiring officials and 
workpeople, and when a married man was killed it was usual to 
allow his widow a small income and afree house. When, however, 
the present company took over the business and properties they 
omitted in the articles of agreement to set out their responsibility 
for the payment of these charges, and it is now found that they 
cannot legally continue to pay such grants or pensions. If they do 
pay, the directors will be liable to be called upon to make good 
from their own pockets all such sums disbursed. They, therefore, 
declare they have no right or authority to continue the payments. 
What the outcome of this contretemps will be it is difficult to say, 
but under any circumstances it is unfortunate for those who have 
been receiving the grants, &c. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has been steady this week, with a 
gradually improving tendency. The consumption of pig iron at 
home continues on an extensive scale, and inquiries from the 
Continent have been more than usually numerous, without, 
however, so far leading to much new business, A report was 
current on Change a few days ago that some iron which had been 
bought for shipment to the Continent had subsequently been 
re-sold to Glasgow merchants. Be this as it may, the manufactur- 
ing branch of the pig iron trade is in a firm condition. Business 
has been done in Scotch warrants from 67s. 11d. to 69s. cash, and 
68s. 1d. to 69s. 3d. one month. Cleveland iron has sold in 
moderate quantity at 68s. cash, and 68s. 34d. to 69s. 7}d. one 
month. The transactions in Cumberland hematite warrants have 
been from 75s. 64d. to 76s. 114d. cash, and 75s. 9d. to 77s. 2d. one 
month. 

Since last report three additional furnaces have been put in 
blast at Carron, Clyde, and Eglinton, to produce ordinary pig iron. 
There are now 41 making ordinary, 40 hematite, and five basic 
iron, the total of 86 thus in operation in Scotland comparing with 
83 at this time last year. The pig iron production is now higher 
than it has been for a very considerable time. Taking into account 
the fact that coals are so very dear, and that there is thus little or no 
inducement to make pig iron for stock, the present heavy output 
may be accepted as conclusive evidence of the activity and 
soundness of the trade. 

Towards the close of last week there was a flutter of excite- 
ment in the iron market owing to the receipt of cables from 
America intimating a reduction of 4 dol. on pig iron there. Prices 
in Glasgow re-acted smartly on this announcement, and although 
they have since improved as noted above, there is still a little 
uncertainty, not to say concern, regarding the immediate future of 
the American trade. Private reports from the other side are indica- 
tive of slackening off in demand, but it is thought this may be only 
temporary. 

There is a comparatively large call upon stocks of pig iron. The 
stock in Connal and Co.’s Glasgow stores shows a decrease 
for the past week of 4742 tons, and is now 20,450 tons less than at 
the beginning of the year. 

The shipments of pig iron from Scottish ports in the past week 
have amounted to 6501 tons, compared with 5568 in the corre- 
sponding week of last year. 

The prices of Scotch makers’ iron are as follows :—Govan, f.o.b. 
at Glasgow, No. 1, 72s, 6d.; No. 3, 71s.; Monkland, No. 1, 75s. 6d.; 
No. 3, 73s. 6d.; Wishaw and Carnbroe, Nos, 1, 79s.; Nos. 3, 75s.; 
Clyde, No. 1, 83s.; No. 3, 78s. 6d.; Gartsherrie, No. 1, 83s. 6d.; 
No. 3, 78s.; Summerlee, No. 1, 85s.; No. 3, 79s. 6d.; Calder, No. 1, 
83s.; No, 3, 78s.; Coltness, No. 1, 88s.; No. 3, 79s.; Glengarnock 
at Ardrossan, No. 1, 82s.; No. 3, 77s.; Eglinton at Ardrossan or 
Troon and Dalmellington at Ayr, Nos. 1, 77s.; Nos. 3, 74s. 6d.; 
Shotts at Leith, No. 1, 85s.; No. 3, 79s.; Carron at Grangemouth, 
No. 1, 85s. 6d.; No. 3, 79s. per ton. 

The finished iron and steel trades are very firm. The works are 
fully employed, and there is no lack of orders. The recent 
advances of prices in the south have helped manufacturers in the 
West of Scotland to obtain full rates. 

In some branches of the foundry trades business has been 
slackening off to a considerable extent. This is notably the case in 
connection with household furnishings. Of late there has been a 
very large extension in this department of business, so far as 
regards the capacity of the output. The foreign demand in some 
directions has weakened, and a partial breakdown in the building 
trade has also had a bad effect. Still there is no need for 
despondency, even as regards this branch of the business. 

The coal trade has been very active in all its departments. The 
prevalence of very cold weather has induced an increased demand 
for household sorts for home consumption, and the shipping 
inquiry has been well maintained, while the actual shipments are 
considerably larger than they were in the preceding week. The 
prices, f.o.b. at Glasgow, are, for main coal, 14s. to 14s. 6d.; 
steam, 15s. to 16s.; ell, 15s. 6d.; splint, 15s, 6d, to 16s, per ton. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE conditions and prospects of the steam coal trade continue 
the prominent subjects of interest, and rumours, in one direction 


of great purchases by — buyers, and in another of possible 
railway difficulties, fairly we 


loccupy public attention. France has 


been a considerable buyer of Welsh coal for some time, particularly 
at Swansea, but the statement of orders placed for 400,000 tons 
cannot be traced to any reliable source. Prices of best steam 
continue to ease off quietly, and best steam small is not so firm as 
it was. Large seconds and small seconds continue about the same, 
and house coal is unchanged, the cold weather adding a good deal 
to inland business, Cardiff continues to suffer from delayed 
tonnage, and this accounts chiefly for a slight decline in prices, 

Mid-week prices Cardiff were as follows -—Best steam coal, 24s, 
to 25s., Jast week it was j25s. to 26s.; seconds, 21s. 6d. to 22s, 6d.; 
dry, 21s, 6d. to 22s.; best small, 15s, to 15s, 3d.; seconds, 13s. 9d. 
to 14s.; and inferior sorts, including dry, 12s. to 13s. 6d.; best 
Monmouthshire, semi-bituminous, 22s. to 22s. 6d.; seconds, 19s. 6d. 
to 20s., for Cardiff shipment ; best house coal, 24s. to 25s.; No. 3 
Rhondda, 22s. 6d. to 23s.; brush, 18s. to 18s. 6d.; small, 16s. to 
16s. 3d.; No, 2 Rhondda, large, 18s. 6d. to 19s.; small, 13s, 6d. to 
lds, 6d. Coke continues in large make, with a very strong 
demand, and prices consequently are firm. Cardiff figures are: 
Best furnace, 28s. to 30s.; foundry, 31s. 6d. to 32s. 6d.; special 
foundry 35s. 6d. to 36s.; patent fuel, 22s. 6d. to 25s., according 
to brand ; prices not quite so firm on account of delayed tonnage. 
Pitwood continues to arrive freely, price 16s. 3d. to 16s. 6d. Tron 
ore: Best Rubio, 20s, 6d. to 21s.; Tafna, 19s, to, 20s., Newport or 
Cardiff. 

There has been some speculation in the colliery districts as 
to the attitude ‘‘Mabon” will take up with regard to the 
Federation. This has now been made clear, On Monday, at 
the monthly meeting of the Rhondda miners, ‘‘He congratu- 
lated himself that his signature was attached to the agree- 
ment signed in London on the wages question by the represen- 
tatives of owners and miners. The fact of his name being there 
would be a guarantee that, when the time came for action, South 
Wales would be an integral part in the next general arrange- 
ment. They were now connected with a Federation that had been 
able to secure an advance of wages when the price of coal did not 
warrant it, furnishing sufficient proof of the higher mode of regu- 
lating wages, though it had taken South Wales miners a long time 
to believe in its superiority. He certainly did not think he would 
again see wages in South Wales below 30 per cent. above the 
standard.” This either shows that ‘‘ Mabon” has forgotten the 
teachings of the history of the Welsh coal trade, or has mournful 
misgivings as to the duration of his own life. 

Swansea prices : anthracite, 15s. 6d. to 16s.; seconds, l4s. 6d. 
to lis, 6d.; ordinary large, 11s. 6d. to 12s, 6d.; small rubbly culm, 
8s, 6d. to 9s, 6d. Steam coal, best according to arrangement ; 
seconds, 18s. 6d. to 20s.; bunker, 16s. 6d. to 17s.; small, 12s, 6d. 
to 14s, All bituminous coals subject to arrangement with buyer. 
Swansea prices, all f.o.b., cash thirty days, less 24. Coke: 
furnace, 29s.; best foundry, 30s. to 35s. Patent fuel, 18s. to 20s. 
Iron ores: Tafna, 20s.; rubio, 21s. Pitwood, 18s. 6d. to 18s. 9d. 
into trucks net. With regard to Admiralty contracts and Welsh 
coal, Mr. D. A. Thomas elicited from the First Lord of the 
Admiralty, on Tuesday, a reply that the Government in times of 
emergency are the sole judges of the circumstances constituting 
anticipated or actual war, under which contractors should be 
called upon to supply; and that coal has been taken by the 
Admiralty on such emergency contracts, but no consideration 
money has been paid. Some conditions in future are to be revised. 

Prospects of iron and steel workers may be regarded as satisfac- 
tory. Last week there was a meeting in Swansea of the South 
Wales Steel Association, when it was decided to give an advance 
of 5 per cent. from the first Monday in February and an additional 
5 per cent. on the first Monday in July, There has been no 
abatement in the activity of the iron and steel trades, rails, light 
and: heavy, sleepers, merchant and tin bars, being in strong de- 
mand, At the close of last week a large shipment, the second 
within a few days, took place from Newport of 570 tons steel rails, 
400 tons of sleepers for Calcutta and Madras, also consignments of 
rails to Highbridge and London. 

On ‘Change, Swansea, mid-week some London buyers were 
present, and the animation was marked, It was stated that 
during the week pig iron warrants had again advanced—Scotch 
5d. per ton ; Middlesbrough, 5d.; and hematite, 10d. on the week. 
Stocks show a further decrease. The quotations annexed are held 
firmly, and in the matter of tin-plates for forward delivery higher 
figures are demanded, as raw materials are high and advancing. 

Pig iron: Glasgow warrants, 68s. 6}d. to 68s. 114d.; Middles- 
brough No, 3, 68s.; other numbers in proportion. Hematite war- 
rants, 76s. 6d. for mixed numbers, f.o.b.; Cumberland, according 
to brand; Welsh hematite, 85s. Welsh bars, £9 5s, to £9 10s.; 
angles, &c., at usual extras. Sheets, iron and steel, £11 5s. to 
£11 10s, Steel rails, heavy, £7 to £7 15s.; light, £7 15s. to £8 15s. 
Bessemer steel tin-plate bars, £7 5s.; Siemens, £7 7s. 6d. to £7 10s. 
Tin-plates: Bessemer steel cokes, 16s. to 16s. 3d.; Siemens, 16s. 3d. 
to 16s. 6d.; ternes, 28 by 20 C, 30s, to 34s.; best charcoal, 16s. 6d. 
to 17s.; big sheets for galvanising, 6ft. by 3ft. by 30 g. per ton, 
£16 10s. to £17 7s. 6d.; finished black plate, £13 10s. to £14 5s. 
Canadas, £12 to £12 10s.; galvanised sheets, 24 g. £15 10s. to £16. 
Block tin, £130 to £131. Copper: Chili bars, £72 15s, to £71 10s. 
Spelter, £22 12s, 6d. Lead, £16 15s, 

Trouble has cropped up in some of the tin-plate works, and on 

Saturday the Morriston and Midland were stopped, and the men 
came out on strike Monday. The management tried its best to 
arrange matters, promising full consideration of the complaints of 
the men if they would withdraw notices and continue work. 
Efforts are proceeding, and it is hoped will be successful. Four 
hundred men are affected by the action of the men in the finish- 
ing department. It was stated on ’Change, Swansea, this week, 
that of the 90 tin-plate and sheet mills in the Swansea Valley, 18 
were at a standstill last week. This week, however, I note that 
8 at the Worcester works resumed operations, and others may 
follow suit. Tin bars are still scarce, and, with the exception of 
minor tin-plate labour troubles, prospects are good for a long term 
of activity. Last week 49,392 boxes were shipped, and 60,325 
boxes received in stock. Present stocks, 234,120 boxes, Large 
loadings are going on for Russia, America, and Mediterranean 
vorts. 
; The sixteenth annual meeting of the well-known and prosperous 
Uskside Engineering and Rivet Company was held last week, when 
the output was shown to have been larger than at any previous 
time. A dividend of 54 was declared, making, with the interim 
dividend, 8 per cent. 

Bristol and South Wales Wagon Company has declared 10 per 
cent. dividend. Knowles Colliery Company, 5 per cent, 

An important meeting of the Tin-plate Employers’ Association 
was held in Swansea on Tuesday, when measures were taken to 
try and bring about an amicable arrangement, not only with the 
Morriston and Midland Works, to which I have referred, but to 
others where minor differences exist. A strong wish prevails 
that in no case shall high-handed movements prevail, that investi- 
gation should be followed by arbitration, and notices given incon- 
siderately by the men should be withdrawn so as to permit this to 

done. 

At the beginning of the week there was a serious subsidence of 
quayage at the Lady Windsor deep lock, Barry Docks. It 
amounted to 100 yards in length and about 100ft. in width, and 
will put the lock out of operation for a month or two. It is attri- 
buted either to a fault in the bed rock or to springs of water 
between the basin and the lock, and is now receiving the best 
scientific attention. Very likely the cause is a similar one to that 
which led to the costly breakdown of Porthkerry Viaduct. 
Troubled ground is one of the evils to be encountered in the 
majority of river beds in Wales—from the ancient channels having 
been much wider than present river beds—and in many places 
around the Welsh coast. It will be remembered that enormous 
expense was incurred on the Moors, Cardiff, in getting a founda- 
tion for Dowlais Works. Cardiff estuary in pre-historic times 
evidently extended to the Radyr Rocks, now several miles from 
the sea, Sir J. Wolff Barry was at once wired for on Sunday, 
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AMERICAN NOTES. 
(From own Correspondent.) 
New York, February }st, 

THE information afforded in engineering circles during the past 
two days show that extraordinary requirements will soon be pre. 
sented for machinery, electrical equipment, and supplies of ali 
kinds. A great many industrial establishments are now bej 
virtually re-equipped—a good many new ones established—the 
Government is in the market for about 1,000,000 dols. worth of 
machinery, according to current rumour, and shipbuilding plants 
and railroad corporations are preparing their requirements for the 
coming year, which will be of extraordinary proportions, accordj 
to the assurances of competent authorities. The demand forele. 
trical equipment will be extraordinary. Prices have advanced 
and buyers of machinery are quite willing to pay the prices quoted, 
A great many estimates have been submitted, and prices have been 
given which are satisfactory. Inquiries from foreign sources als 
indicate a very heavy demand during the coming six months for 
machinery from American shops. 

The iron trade is in a very healthy condition, although buying js 
at a very low ebb owing to the uncertainty as to the course of prices 
during the coming year. Buyers have been led to believe, perha 
erroneously, that a declining tendency is setting in, but good judges 
and authority in the iron trade assert that instead of a declining 
tendency the present prices will likely advance to a higher level, 
Bessemer pig 1s quoted strong ; forge iron is not to be had except. 
ing at top prices; good foundry irons are rather scarce. Stee! 
billets are quoted at 36°50 dols, at tide water, and but few orders 
are being placed at these figures. Bar iron, sheet, plate, struc. 
tural material, and merchant steel are all selling in a small way, 
but at full prices. For large orders, plate can be had at a concession 
of about 8dols. per ton. 

Bridge builders are crowding in inquiries and orders, and durir 
the past week orders were placed for at least 20,000 tons of materia! 
for delivery during the coming six months. Inquiries for bridge. 
building material now in hand foot up, it is now understood, 
about 30,000 tons, all of which will be wanted between now and 
the first of August. Railroad_requirements are very heavy ; car 
builders arein the market for several thousand tons of iron, which 
is quoted at 2°1 to 2°2 cents per Ib. Merchant steel is in very 
good request for delivery in the West to agricultural implement 
establishments, whose orders are growing to large proportions in 
consequence of the prosperous agricultural conditions throughout 
the West, North-West, and South-West. 

Preparations are being made for a very heavy cotton crop during 
the coming year. Gold-mining operations are calling for a great 
deal of machinery. Smaller manufacturing establishments are 
springing up throughout the West, which also create a special call 
for requirement, that has the effect of hardening prices upon all 
kinds of work. The financial situation is much better, there being 
an abundance of money at moderate rates of interest for all legiti- 
mate demand, The banks are less favourable to loaning money to 
large trust concerns, and it looks as though this form of enter- 
prise was encountering limitation. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


THE market forsteam coal for prompt delivery is easier, there being 
still a scarcity of tonnage. House coal in good dernand, and prices 
unaltered, Steel and iron works well off for orders, and prices for 
bars and rails keep firm. Tin and copper are slightly higher. 
Exports for week ending February 3rd were :—Coal, foreign, 
58,556 tons ; coastwise, 14,078 tons. Imports for week ending 6th 
were :—Iron ore, 1900 tons ; — pe 1300 tons; pig iron, 
1305 tons ; pitwood, 4066 loads ; and one cargo of lathwood. 

Coal: Best steam, 21s. 6d. to 22s.; seconds, 19s. 6d. to 20s.; 
house coal, best, 20s.; deck screenings, 16s.; colliery, small, 
14s. to 14s, 6d.; smiths’ coal, 16s. Pig iron: Scotch warrants, 
68s. 10d.; hematite warrants, 76s. 9d. f.o,.b, Cumberland ; Middles- 
brough No, 3, 69s, 2d. prompt. Iron ore: Rubio, 20s, to 20s. 6d.; 
Tafna, 19s. 6d. to 20s. Steel: Rails, heavy sections, £7 to £7 15s.; 
light do., £8 10s. to £8 15s. f.o.b.; Bessemer steel tin-plate bars, 
£7 5s.; Siemens steel tin-plate bars, £7 7s. 6d. to £7 10s., all 
delivered in the district, cash. Tin-plate: Bessemer steel, coke, 
16s, to 16s. 3d.; Siemens, coke finish, 16s. 3d. to 16s, 6d. _Pitwood : 
17s. London Exchange Telegram: Copper, £73 2s, 6d.; Straits 
tin, £131 10s, Freights: very firm. 


TRADE AND BUSINESS ANNOUNCEMENTS. — Mr, Benjamin 
Martell, late chief surveyor of Lloyd’s, has joined the board of the 
New Taite Howard Pneumatic Tool Company, Limited.—We are 
informed by Mr. Harry Jacobs, of Warwick-chambers, Corpora- 
tion-street, Birmingham, that he has been appointed sole agent in 
Birmingham district and Midland counties for James Watson and 
Co., iron merchants, of Glasgow, .Middlesbrough, Liverpool, and 
Swansea; also for the Calderbank Steel Company, Limited, 
Airdrie, N.B., manufacturers of Siemens-Martin steel plates for 
boilers, ships, bridges, and other purposes.—Mordaunt, Lawson, 
and Co., of Workington, contract for the purchase and sale 0 
steel rails and accessories, all kinds of machinery, new, second- 
hand, and old plant of colliery, iron, and steel works, &c. They 
also undertake the construction of steam vessels, &c.—Mr. W. M. 
Mordey has taken Mr. R. A. Dawbarn into partnership, and they 
practise as consulting engineers at 82, Victoria-street, W.C., under 
the style of Mordey and Dawbarn.—Messrs, O’Gorman and Cozers- 
Hardy announce that their address, after February 12th, will = 
82, Victoria-street, Westminster, their telephone number wil 
remain 734, Westminster, and their telegraphic address 
“ Cosmogony ” as at present, 
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NOTES FROM GERMANY. 
(From our own Correspondent. ) 

Jook of the German iron and steel 

favourable, on the whole, Altera- 

trade oo previous weeks cannot be stated to 

= ‘ken place, the steady employment so long 

ad from all branches being well maintained ; 

scarce as ever, and, consequently, 

pe iff in price, and the demand for all sorts 
very iron continues excellent. 


market is in a firm position, and, 
rding prices, the tendency is all upwards, 
specially 
At a meeting 
sale of iron ore, 
This »roduction in Iron ore 
has already been disposed of. At the same 
eeting the convention for sale of iron ore was 
pes nged till end of 1902. j 

The opinion prevails that there will soon be a 
ise in prices for pig iron, and there is talk of an 
fdvance of M. 14 p.t. that is being contemplated 
for forge pig. For the present M. 86 p.t. is being 

basic, M. 98 to 100 p.t. for foundry 

quoted for 
45, 1. and M. 4 to 96 p.t. for foundry No. 3, 
while forge pig No, 1 stands on M. 76 p.t., free 
Recent sales in scrap iron have shown 

that the advancing tendency in price continues 
for that article. In the Siegerland blooms can- 
not be had at less than M, 150 p.t.; billets stand 
on M. 127 p.t.3 raw plates, M. 131 p.t. In bars 
a slackening off in demand was perceptible lately, 
and here and there a little more quietness has 
also been. felt in the plate department, only for 
heavy plates a brisk inquiry comes forward. 
There is comparatively little life stirring in the 
girder trade, while the pipe founders are well 
occupied. Concerning the position of the engi- 
neering and railway trades, the most satisfactory 
accounts can be given, both as regards fresh 
work and quotations, the latter having finally 
met with a slight advance. Quite recently an 
order for 9000 load wagons for the State Railways 
has been secured, so that there will be plenty of 
york for the shops till autumn. 

The colliers’ strike has naturally affected the 
Austrian iron business to a considerable degree. 
stoppages have taken in many instances, 
and the iron and steel business, which was just 
lganing a slightly reviving tone, is 
ain as dull as betore, 

The Austrian coal market is in a desolate con- 

dition. In some districts the state of affairs has 

again become more serious. About 77 per cent. 
ofall colliers were on strike in the Ostrau-Karwin 
district on January 31st, the total number of the 

strikers amounting to about 28,000, 

The situation of the iron and steel trade in 

jum is stated to be satisfactory in all depart- 

ments, and the year promises to be a very busy 
one; large orders come in freely from inland and 
foreign consumers, and the rolling mills and con- 
struction shops all have their order books well 
filled. The Belgian State Railway Administra- 
tion has given an order for fifty-two locomotives 
to the Belgian construction shops, but had to 
grant a much longer term of delivery than was 
at first fixed. In order to be in a position to meet 
the traffic next winter, the Belgian Minister of 
the Railway Department is reported to have sent 
officials abroad to try and find shops that would 
be able to execute the locomotives for goods 
trains within a fixed time. Officials were sent to 
Munich, Vienna, Linz, Winterthur, Miihlhausen, 
and several other places, 

From all parts complaints come in concerning 
the increasing scarcity in coal. In Varsow prices 
have reached a height never known before, up to 
19 to 210 roubles being paid per wagon. All 
measures taken by Government to prevent the 
calamity from increasing seem to be without 
success, Several establishments have had to 
limit production, owing to want of fuel. An 
insufficient number of colliers is generally con- 
sidered the principal cause of this ever-growing 
scarcity in coal. Much the same is reported from 
South Russia, where some of the principal indus- 
trial establishments had to suspend operations for 
want of fuel. Thus, the tube mills at Jekaterin- 
oslaw, the Drushkowsky works, and the rail 
works of the Alexandrowsky mills, stopped 
working altogether, while others have consider- 
ably reduced their output. 

herehas been a marked decrease in the import 

of wire nails to Roumania during the past year, 
and this is chiefly due to an improvement in 
inland production. Three wire nail mills have 
been built in Roumania—two in Galatz and one 
in Uzuga—and the building of a fourth mill is 
being contemplated. These shops produce 10,000 
to 12,000 kilos, each, with eleven working hours 
aday ; the mills have joined in a convention for 
the sale of their production, and are exhibiting 
considerable briskness. It is to be feared that 
when the merchant treaties are being renewed, a 
duty such as has already been put on other sorts 
of nails will also be put on wire nails, to protect 
inland production, The large lots of iron wire 
that are being bought by Roumanian firms chiefly 
from Germany and the United Statesare, like all 
raw materials, duty free, and the State Railways, 
moreover, grant a reduction in freight of 45 per 
cent. For local consumption a reduction of 
45 er cent. is likewise granted on wire nails 
made in Roumania. 


at works. 


ENGINEERING NOTES FROM 
SOUTH AFRICA. 
(From our own Correspondent.) 
MaritzpurG, January 13th. 

Ratiway officials in the British colonies are 
enduring a very hard time of it as the result of 
the war. They have not only to undertake the 
hurried despatch of men and materials, but have 
also to be continually on their guard against 
Boer attempts to wreck the lines. Attempts are 
constantly being made to this end, but they are 
Greraliy discovered in time to frustrate them. 

Owever, the other day an engine and truck 
Were derailed on the main line between Durban 
to Maritzburg, the rails being displaced for some 
little distance, The object of this obstacle was 
no doubt to wreck a train load of British infantry 
onits way to Estcourt. Fortunately, the other 
engine and truck ran into the danger first. A 


new track was laid round the blocked portion, 
and in an hour or two the troops were able to 
roceed, Such an incident in the very heart of 
Yatal shows how ubiquitous the Boer emissaries 
are, and how important the efficiency of its rail- 
way corps is to the army. 

Frantic attempts are being made by agents of 
the Boer Government in Delagoa Bay to smuggle 
in guns and ammunition, and almost fabulous 
offers have been made to German and French 
manufacturers of war material. It is well to 
remember, however, that the State Chest at Pre- 
toria has long since been drained for expenditure 
of this sort, and even the plundering of Johannes- 
burg will not long suffice to cover all the outlay 
involved in the present contest. The latest ex- 
planation of the defective character of the Boer 
shells is that they are home-made, having been 
filled in the notorious dynamite’ factory. No 
doubt there is a big reserve of material for explo- 
sives at the factory, but when this is exhausted 
there is no more to be obtained within the Trans- 
vaal itself. Paul Kruger’s inflexible devotion to 
the iniquitous concession upon which this factory 
is established becomes quite explicable now. A 
home manufactory of explosives and ammunition 
was a necessity for any scheme of destroying the 
British paramountey in South Africa, and it was 
equally essential that the unavoidable foreign 
direction should be continental, not British. The 
rest of the sordid details of the affair are only 
illustrative of the uncontrolled greed with which 
continental financiers, engineers, and too often 
promoters, prey upon any foreign industrial con- 
cession they may obtain. The Netherlands Rail- 
way, in a modified degree, is another case in 
point. In fact, the whole history of the Trans- 
vaal is one tremendous testimony to the superio- 
rity of British over continental methods in dealing 
with foreign concessions. 

Reports are very conflicting as to the passage 
of contraband of war through Delagoa Bay. 
Various statements are current as to arms and 
ammunition having been landed from British as 
well as German steamers. On the other hand, 
the vigilance of the British warships guarding 
the port has lately been redoubled, and, as far as 
appearances can be trusted, they have received 
the most courteous and energetic co-operation 
from the local authorities. 

In the meantime, negotiations are still pro- 
ceeding between the Transvaal Government and 
the German East African Line for a regular 
mail service to Delagoa Bay, and Mr. §. Marks, 
of Pretoria, is trying to secure a concession for 
extensive harbour works. It only wants the 
victory of the Boers in the present struggle to 
witness the development of Lourenco Marques 
into the greatest shipping and commercial centre 
of East Africa below Suez. 


CATALOGUES. 


TaNGyES Limirep, Birmingham. Reduced 
price list of unrevised machinery at present in 
stock. 

William ‘Towler, Holbeck Bridge, Leeds. 
Catalogue of Siemens’ open-hearth steel and 
malleable iron castings, and machine-moulded 
wheels. 

British Thomson-Houston Company, Limited, 
London. Pamphlet No. 45. Direct-connected 
traction and power generators. The pamphlet 
contains illustrations of plants laid down in the 
British Isles. 

British Westinghouse Electric Manufacturing 
Company, Limited, London. Circular No 1013. 
Switches for 1100 and 2200-volt alternating 
current circuits. These instruments are of the 
plunger pattern. 

Klein Engineering Company, Limited, South- 
parade, Manchester. Independent steam or 
electric driven central and accumulator conden- 
sing plants of the jet, surface, and ejector con- 
denser types, and fitted with Klein’s coolers 

The Chatteris Engineering Works Company, 
Cambridgeshire. Illustrated catalogue _ of 
mining machinery. Every essential detail of 
equipment for gold, silver, and diamond mines 
will be found illustrated and described in this 
well-appointed book. 

The National Boiler and General Insurance 
Company, Limited, St. Ann’s-square, Manchester. 
Illustrated price list of patent improved double- 
cone fusible plugs. These safeguards against 
trouble due to shortness of water in steam boilers 
are constructed of various types, but where 
applicable the valve-seated pattern is to be re- 
commended. 

Vaughan and Son, Limited, West Gorton, 
Manchester. This pamphlet contains a reprint 
of an article which recently appeared in one of 
the technical papers, entitled ‘* The Development 
and Construction of Electric and other Travel- 
ling Cranes,” and refers to some of the work 
carried out by Vaughan and Sons. The booklet 
is admirably illustrated. 

Polland and Co., Neweastle-on-Tyne. Price 
list of are-light carbons and dynamo brushes. 
Polland’s manufactures include the Vulcanus 
dynamo brushes, which are made of copper and 
carbon, the carbon acting as a lubricant, thus re- 
ducing the wear and tear of the commutator, as 
well as of the brushes, to a minimum. 

Watson, Laidlaw, and Co., Dundas- street, 
Glasgow. Catalogue No, 5175, Weston cen- 
trifugals, Laidlaw’s patent. Although this book is 
nominally devoted to separators, it also contains 
illustrations and particulars of all the details 
essential for a complete sugar-making plant, such 
as conveyors, carriages, trucks, pumps, com- 
pressors, and steam engines. The book is an ex- 
cellent specimen of printers’ and bookbinders’ 
work, 

THE British Westinghouse Electric and Manu- 
facturing Company, Limited, London. Illustrated 
leaflet No. 1015. Description of transformer-fuse 
blocks for pressures from 1000 to 3000 volts. 
The Westinghouse Electric Company has also 
favoured us with a copy of a publication entitled 
‘‘Westinghouse Gas Engines.” This work is 
admirably illustrated with sectional and detailed 
engravings showing the internal mechanism, 
which, together with the letterpress, will suftice to 
explain thoroughly the working and construction 


of these engines. 
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THE PATENT JOURNAL. 


Condensed from “The Illustrated Oficial Jovrnal of 
Patents.” 


Application for Letters Patent. 


*,* When inventions have been ‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


26th January, 1900. 


1653, Boostinc Direct-cuRRENtT of Evectricity, D. 
Cook, Surrey. 

1654. ToorHepD WHEELS, F. W. Jones, London. 

1655. Propucinc Vortex Runes, J. L. Crawford, 
London. 

1656. KNeapING Macutings, H. D. Sillito, Stoke-on- 
Trent. 

1657. GENERATION of ACETYLENE Gas, R. T. Nicholson, 
Loughton. 

1658. Exercisinc Macutse, M. B. Ryan, London. 

1659. Automatic FoLtpinc Doors, J. Meather and J. 
Bolton, Rochdale. 

1660. Sreamsuips, E. A. Erichsen, Newcastle-on- 
Tyne. 

1661. FoLpinc Seats, J. J. Boyd, Newcastle-on-Tyne. 

1662. Urinas, W. Oates, Halifax. 

1663. CONVEYING MATERIAL, T. Downie, Liverpool. 

1664. BRAKEs for REAR-DRIVING Sarety Bicycies, C. 
H. Sutton, Coventry. 

1665. Gauces, B. W. Winder and W. Burgan, Sheffield. 

1666, FurRNacE Grates, J. 8. Binnie, Glasgow. 

1667. Tea Inruser, F. 8S. Balls and L. L. Grimwade, 
Manchester. 

1668. MacHinesfor FiLLinc ScREW-StOPPERED BoTTLEs, 
H. C. Adcock, Worthing. 

1669. HERMETICALLY SEALED Boxes, A. Lovell and G. 
Fincken, Kingswood, near Bristol. 

1670. INTERNAL CompusTION ENGINES, R. F. Hall, 
Birmingham. 

1671. Factnivarinc Acropatic Feats, A. Winkler, 
Manchester. 

1672. PHorocrarpnic Cameras, F. H. Alston and The 
Birmingham Photographic Company, Limited, Bir- 
minghain. 

1673. Merat Bett, F. L. Beamond, Sutton Coldfield, 
near Birmingham. 

1674. Rance Finpinc Instruments, W. J. and I. G. 
Harrison, Wirksworth. 

1675. ComMBINATION WALKING or RipInG Skirt, J. 
Burkeman, Portsmouth. 

1676. DrREcT-aCTING STEAM Pumps, T. Hindley.—(M. 
Neuhaus and Co., Germany.) 

1677. VELocIPEDE Brake, E. Whitehurst, Manchester. 

1678. Pwevmatic Sprinc for Cycies, W. Godden, 
London, 

1679. INsuLaTING ELectricaL Wire, H. W. Webb, 
London. 

1680, Pickinc up E.ectric Current, R. C. Sayer, 
Bristol. 

1681. E_astic HorsgsHor, A. Hahn, London. 

1682. HOLDING TOGETHER the Heaps and Frets of 
BrpsTeaps, E. Swann, Middlesex. 

1683. FLower Cutter, F. Conyers, Dewsbury. 

1684. Baas for Horses, F. Marsh, London. 

1685. INTERLOCKING APPARATUS for Lirts, F. T. Hollins 
and H. C. T. Ament, Leytonstone. 

1686. Fire Grate, F. W. Golby.—(Sori#té Anonyme 
UEsrploitation dea Breveta H. J. Piron, Belgium.) 

1687. ComBINED O11 Lamp, R. P. Beattie, London. 

1688. DygestvFrs, R. Holiday and Sons, Limited, J. 
Turner, H. Dean, and J. Turner, London. 

1689. Brakes for Rartway Wacons, 8. Stone, Bir- 
mingham. 

1690. Protective Parnt, D. J. Morgan, London. 

1691. MANUFACTURE of SHELLS, J. E. Joseph, Birming- 


Adams-Randall, 


m. 

1692. Execrric TELEPHONY, C. 
London. 

1693. INTERNAL ComBusTION EnGINEs, P. A. Fichet, 
London. 

1694. Carbon Exectropes, J. T. Robinson and J. H. 
Ferguson, London. 

1695, CAR-AXLE Bearinos, W. B. Smith and A. Corbin, 
London. 

169%. SterHoscoprs, A. B. Richardson, London. 

1697. Sprincs of ARtiFicIAL TeETH, J. Eckert, 
London. 

1698. Transport Carts, P. Hossfeldt, London. 

1690. Door FasTEnrnos, J. Zimmermann, London. 

1700. Tris, M. Hauff, London. 

1701. Lintne Casks, H. 8. Russell, London. 

1702. MoveMENT MECHANISM for LookING G. 
Moore, Birmingham. 

1703. W. Baldwin, Birmingham. 

1704. ELecrric ALARM, B. J. B. Mills.—(D. Pial, jun., 
France 

1705. Lime, W. Olschewsky, London. 

1706. Foon, C. 8. Bailey, London. 

1707. Recovery of Sopium Sutpuate, T. T. Best and 
The United Alkali Company. Limited, London. 

1708. BorrLe Neck, C. Rhodes and L. Le B. Mount, 
London. 

1709. Moror VEHICLEs, F. Strickland, London. 

1710. AERATED BEvEeRAGES, C. Malmendier, London. 

1711. ELectricaL CONDENSER BATTERIES, E. von 
Szvetics, London. 

1712. Cycigs, T. C. Carter, Liverpool. 

1713. FizeLD AMBULANCE Car, H. Manders and W. C. 
Windover, London. 

1714. RaTIONALLY TREATING CoFFEE, V. F. O. Offrion, 
London. 

1715. Hosprrat Car, H. Manders and W. C. Windover, 
London. 

1716. ExpLosivE BuLLet, W. F. Robitson, Bo'ness, 
Linlithgowshire. 

1717. Bent of Pranorortes, C. R. 8S. J. 
Hallé, London. 

27th January, 1900. 

1718. SHAPE of CHANNELLED Disues, A. 8. Chadwick, 
Rochdale. 

1719. DeTacHaBLE GLoveE Burrox, E. G. Harrop, 


London. 
1720. LEATHER-STRETCHING Devices, J. Caldwell, 


Glasgow. 

1721. the CyLinpERs of Enornes, J. E. Thorn- 
ton and C. F. 8. Rothwell, Altrincham. 

1722. VARIABLE SPEED TRANSMISSION GEAR, J. E. 
Thornton, Altrincham. 

1723. Crock ALARM, R. Brown, Worcester. 

1724. ENDLEss Conveyors, P. M. Pritchard, Liverpool. 

1725. Steam Saws, G. Farris, Salisbury. 

1726. Waist Betts for Lapres, L. G. Freedman, 
London. 

1727. O1-can Screws, J. Ditchfield, Denton, Lancs. 

1728. Driving MEcHANISM of CycLEs, G. D. Wood, 
Wolverhampton. 

1729. DistRIBUTING MoLassks, T. Davies, Liverpool. 

1730. Mercerisinc Hanks of Corron, J. B. and W. 
Whiteley, Huddersfield. 

1731. Connector for ELectric Conpuctors, A. Ek. 
Tanner, Manchester. 

1732. CoLLAPsIBLE Sats, A. H. O’Brien, Leicester. 


1738. MAGNETO-ELECTRIC IGNITION DevicEs, J. Ridley | 


and J. W. Roebuck, Coventry. 

1734, Grinpinc Fiat Surraces, D. Smith, Wolver- 
hampton. 

1735. Strar1inG Tramcars, I. Ahronsberg, Southport. 

1736, MERCERISING Yarns, W. Macconel, jun., Glasgow. 

1737. Hincep Siipinc Winpow Sasues, T. Wallace, 
Glasgow. 

1738. CLEANING Bort ss, J. Gillies, Glasgow. 

1739. Heatine and Cookine Apparatvs, R. Alexander, 
Woolwich. 

1740. Pocket Sun-D1ALs, J. R. Thomas, Birmingham. 

1741. Insect Destroying PowprErR, C. Schréder, 
Glasgow. 

1742. Workinc Wove Danpy Roi on Papgrs, J. 
Wolstenholme, Flint. 

1743. REFUSE-CONSUMING FuRNacEs, W. J. Glen, 
London. 


1744. “‘FastLock Envevors, E. T. Heron and W. W. 
Ayscough, London. 

1745, Cycies, C. Binks, London. 

1746. Factuiratina the CancuLation of Waces, G. 
Lane, London. 

1747. ApsgusTING and SecurinG Betts, G. McDonald, 
London. 

1748. Percussive Rock Dritts, Z. W. Daw, London. 

1749. Stoppers for Borries, E. O. Loach, Birmingham. 

1750. Recerracies for CoLours, A. H. Holland, 
Sheffield. 

1751. Avtromatic Couptinc, G. Hales and A. E. 
Paulsen, London. 

1752. Rorary Motors, K. E. Fryklind, London. 

1753. BicyciEs, E. Beabey, London. 

1754. Guarps for CrrcuLaR Saws, C. Ingleson, 
London. 

1755. RerRactory MATERIALS, R. J. Friswell, London. 

1756. Suspension Devices for Arc Lamps, ©. Wehr- 
mann and H. Bastians, Liverpool. 

1757. Arr-TIGHT Boxes, White and Pike, Limited, and 
F. L. Impey, Birmingham. 

1758. OPERATING REVOLVING Toot Carriers, F. H. W 
Breininger, Birmingham. 

1759. MeraLuic Bepsteaps, 8. J. Hoadly, London. 

1760. TRANSFORMATION Propucts of Tak CoLours, 
O. Imray.—(The ‘Farlirerke cormals Meister, Lucius, 
and Briining, Germany.) 

1761. Dyesturrs, O. Imray.—(The Farh- 
werke covrmals Meister, Lucius, and Briiving, Ger- 

1762. APPLIANCE for Use on the Dinner TaBLe, W. C. 
Johnson, London. 

1763, CupRAmMMONIA SoLuTion, J. Imray. —(E. Bronaest, 
M. Frémery, and J. Urban, Germany.) 

1764. Fitters, The Reeves Patent Filters Company, 
Limited, and W. Reeves, London. 

1765, AUTOMATICALLY APPLYING Brakes, J. M. Laffas, 
London. 

1766. Pistons, R. and C. H. Allen and W. J. Wakefield, 
London. 

1767. WaLkine-stTicks, 8. T. Liddiard and J. Simmonds 
London. 

1768. Enve.opes, H. B. Arnold, London. 

1769. ComBINED PENcIL Cask, R. Cotton and H. Todd 
London. 

1770. ManuracturEe of Canpies, W. H. Day and W. 
Murch, London. 

1771. ‘Foster Morners” for CHIckENs, S. Simmins 
London. 

i772. Foca, ApsusrmEnt for INstruMENTS, C. P. Goerz, 
London. 

1773. or Penputum Levets, J. E. Ramsey 
London. 

1774. Torter Comps, J. A. Carr and W. J. Underwood, 

zondon. 

1775. MecuanisM for CHURNING Liqutps, L. H. Foulke 
London. 

1776. Roorine TiLes, F. Noltker, London. 

1 Manvractcre of Yarns, F. List, London. 

1778. Macuines for Tainninc Turnips, A. J. Irvine, 
London. 

1779. Motors, J. Magnat and Debon, 
London. 
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1780. Putriz Leaotnos, P. A. Martin, Birmingham. 

1781. Lace, J. Lang, Kilmarnock. 

1782. FASTENER for SecuriNG Carpets, J. H. Manly, 
Birmingham. 

1783. Liresoats, J. Main, Liverpool. 

1784. PortaBLe TrEeNcH, G. Ramsay, London. 

1785. ORDNANCE SHELLS, G. J. Wilson, Newcastle-on- 


e. 

1738. Fue Economiser, A. Harvey, Sunderland. 

1787. Coat Saver, J. H. Hyde and T. W. Walters, 
Workington, Cumberland. 

1788. ScraPER for Srzam Rouuers, J. and H. McLaren, 
Leeds. 

1789. FrEEzING Macuines, J. P. Perkins and W. D. 
Lewis, Kingston-on-Thames. 

1790. Car Cove.ines, N. B. Lewis and C. D. Spates, 
Kingston-on-Thames. 

1791. Burninc Furnace Propvucts, D. W. Stapp, 
Kingston-on-Thames. 

1792. Dosgres of Looms, J., J., J. Ward, and J. Ward, 
jun., Halifax. 

1793. Leap Pencizs, J. Linkleter, Tynemouth. 

1794. BLack CoLourinc Matters, A. Liebmann and 
A. Studer, Manchester. 

1795. RapiaL PITcHOMETER, A. Urquhart and A. A. 
Ferguson, Greenock. 

1796. Ovrpoor Seats for Tramcars, J. Harwood 
Manchester. 

1797. War Ba.toons, C. Merington, Penge. 

1798. Motor Enarng, J. J. Fraser, Glasgow 

1799. Ticket for CHECKING Fares, R. Harrington and 
J. H. Plant, Dudley. 

1800. APPLYING Nuts to TrrE Botts, J. C. Poe, Kings- 
ton-on-Thames. 

1801. Crrcucar Fans for VENTILATION, H. Sidebottom, 
Manchester. 

1802. TramcaR Lamps, J. E. Player and 8. W. Mitchell, 
London. 

1803. FIREPROOF FLooRs and CEILines, W. J. Chant, 
London. 

1804. Uriuisinc Varours of Facrorigs, C. Steffen, 
London. 

1805. PrintTING Macuines, F. R. E. 
Koehler, London. 

1806. REVERSIBLE FRAME for Mrpa.s, G. Garbe, 
London. 

1807. Puzzie, F. W. Jacob, London. 

1808. Fire CHEEK for Grates, H. Parker and W. H. 
Baker, London. 

1809. TREATING LEATHER, G. A. Clowes, London. 

1810. ToUGHENING CompounDs for Stee, R. C. Baker, 
London. 

1811. ReGIsTERING DisTaNcE and Time, A. Krause, 
London. 

1812. Printrnc R. Millis, London. 

1813. Etecrric Lamp FILaMents, H. H. Lake.—(&. 
Arno, Italy.) 

1814. ANTISEPTIC PREPARATIONS, F. F. Bourdil, 
London. 

1815. IncanpEscent Gas I. R. Davies, 


ondon. 
1816. RarLway CARRIAGE Roor Lamp, F. J. Beaumont, 
London. 
1817. SHEARING Macutngs, R. and C. H. Allen and W. 
J. Wakefield, London. 
1818. WATER-TUBE BorLErs, F. Reussing, London. 
1819. PressurE Apparatus, C. D. 
Tiir Huber Pressing C. Huber and Co., Germany.) 
1820. ORANGE - YELLOW Dyegsturrs, C. D. Abel.— 
(Actien Gesellschaft fiir Anilin-Fabrikation, Germany.) 
1821. for Horsgs, E. Thomson, London. 
1822. CotLectine Licut or Heat, O. B. H. Hanneborg, 
London. 
1823. JouRNALLING Device for Drums, F. O. Nilsson, 
London. 
1824. ExpLosion Enaryes, A. Ruhl, London. 
1825. DYNAMO-ELECTRIC Macuines, B. G. Lamme, 
London. 
1826. REGULATING PreEssuRES, The Westinghouse 
Brake Company.—(H. H. Weatinghouse and F, L 
Clark, United States.) 
$27. Compustion Encrngs, H. Lane, Birmingham. 
$28. VESSELS for ContTarninG Acips, F. W. Lefelmann, 
London. 
1829. MANUFACTURE of MARGARINE, M. Poppe, 
London. 
1830. FIRELIGHTERS, W. C. and M. R. Latham, and W. 
B. Hopkins, New Barnet. 
1831. MANUFACTURE of Hyprocutoric Acip, R. W. 
James.—(The Firm of H. and W. Pataky, Germany.) 
1832. BLow1na Enarnes or Compressors, J. C. Brooks, 
London. 
1833. ENGiNEs or Compressors, J. C. 
Brooks, London. 
1834. and AIR-COMPRESSING J. C. 
Brooks, London. 
1835. SEALING of Mart Baas, Boxes, &c., J. Heeq, 
London. 
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1836, Apparatus for or TABLE B, C. Joy, 
London. 
1837. Apparatus for [NDooR or TaBLE Gam, B. C. Joy, 
London. 
1838. Fastener, G, Monks, Birmingham. 
= A Puzz_e Toy Cannon, F. E. Cornish, Birming- 


30th January, 1900. 


1840. Fiexreie Tires, A. Dewes and H. A. Whiting, 
London. 

1841. Fines, C. H. Wiley, London. 

1342. Incanpsescenr Evecrric Lamps, G. Davis, 
London. 

1843. Means of Brewine, C. M. Johnson, Redhill, 
Surrey. 

1844. SeparaTinc CompLex Orgs, 8. O. Cowper-Coles, 
London. 

1845. Gas Merers, J. F. Simmance and J. Abady, 
London. 

1846. Rotirne Boarps, H. Lyger and H. James, Brad- 


ford. 

1847. Covuptines for Raitway Cars, T. Jones, Bir- 
mingham. 

1848. Encacinc Gear, W. Jones and J. Moughton, 
Barrow-in-Furness. 

1849. Music Hotper, E. A. Chapman and F. E. D. 
Niblett, London. 

1850.  Purirication of Sewacr, B. R. Phillipson, 
Dublin. 

1851. Macuinery, J. L. Boothman, 
Greenock. 

1852. ADVERTISING, J. R. Garrow, Glasgow, 

1858. Rrere Rest, D. McDonald, Thornliebank, near 
Glasgow. 

1854. Looms, R. McKeown, Burnley. 

1855. ApsusTaBLE Bencu for CARPENTERS, J. A. 
McGilvray, Glasgow. 

1856. OvERLApPING Wens of Rai Jornts, T. Kennedy, 
Manchester. 

1857. Sicuts for Arms, &c., L. B. Taylor, Bir- 
mingham. 

1858, APPARATUS for LirriIna Macutyrs, R. Williamson, 
Bristol. 

1859. OpENnrING Tin CanisTERs, A. E. Cotton, Notting- 


m. 

1860. Cartripce Hotper for Riries, E. F. Banfield, 
London. 

1861. PRopELLING Motor VEHICLEs, J. E. Steevenson, 
Derby. 

1862. TurNinc ovER Paces of Books, J. Buckle, 
London. 

1863. Erecrricat Corts, W. G. Heys.—(J. Scott, R. 
Varleu, and J. C. Anderson, United States.) 

1864. Colts for ELECTRICAL PurRposgs, W. G. 
Heys.—{/. Scott, R. Varley, and J. C. Anderson, 
United States.) 

1865. Boots for Fiat Feet, &c., J. F. Read, Birming- 


am. 

1866. Carriers for BicycLe Iyriators, E. H. Hill, 

Sheffield. 

1867. Moviprne Sanp, J. D. Duckett and W. Badger, 
Uddingstoa, Larnarkshire. 

1868. Harrow, J. Klein, Berlin. 

1869. ExecrricaL Arc Lamps, H. A. Couchman, 
London. 

1870. Axves for Roap VeEuicies, W. Pilkington, 


ndon. 
1871. Apparatus for Box PLeatinc, J. W. Hammett, 
Brighton. 
1872. Expostnc Fitms in Cameras, W. F. Stanley, 
ndon. 


1873. HAMMERING MacuinerRy, A. Obeymeyer, Man- 
chester. 

1874. ConstrucTinc Wire Grips, M. W. Ponder, 
London. 

1875. Makinc TRANSPARENT Sicys, H. A. Smith, 
London. 

1876. Mouse and Rat Trap, H. E. Phillips, East 
Bournemouth. 

1877. Traistnc of Piayts, T. B. Sharp, Birming- 


am. 

1878. Mgans for TaaNsMITTING Power, P. Kennedy, 
London. 

1879. ARMOUR-PIERCING PRrovEcTILEes, A. Reichwald.— 
(The Firm of Fried. Krupp, Germany.) 

1830. CaRRIAGE AXLE, H. R. Lemmer and C. Webb, 
Brighton. 

1881. Rorary 8S. Van B. Essick, London. 

1882. TypewRiITING A. J. Boult.—(C. Secrs, 
United States.) 

1883. Guys, F. Tobisch, London. 

1884. Seats for Ovtpoor Purposgs, C. E. Peniston, 
London. 

1885. MANUFACTURE of DeExTRINE Pastes, A. J. Boult. 
—(C. M. Higgins, United States.) 

1886. Switcuinc Appliances, H. E. Newton.—(P. 
Rabbidge, New South Wales.) 

1887. Hanoine Device for Garments, J. C. Chapman. 
(S. W. Bonsall, United States.) 

1888. ManvuracTuRE of Exptosives, G. Beneké, 
London. 

1889. Krres, W. H. Hoyt, C. 8. Wardwell, and E. I. 
Horsman, London. 

1890. Fivrp Enatnrs, M. R. Robbins and A. E. Mallett, 
London. 

1891. Typewriters, W. Clark.—(The Wagner Type- 
writer Company, United States.) 

1892. TreaTinc Ores, H. J. Haidan.—(4. G. Clark, 
Tnited States.) 

1893. H. J. Haddan.—(4. G. Clark, United 
States. 

1894. Propvuctnc Retorts, H. J. Haddan.—(A. G. 
Clark, United States.) 

1895. FLour MILL, P. Lafon, London. 

1896. Guipes for Szewinc Macurygs, J. Johnston and 
K. Magner, London. 

1897. Basgs for Stoves, F. J. M. Millar and C. Hindle, 
London. 

1898. Sertinc Boot Protectors, A. J. Boult.—(The 

Jnited Shoe Machinery Company, United States.) 

1899. Heatinc Apparatus for Liquips, G. Schréder, 
London. 

Boxes, A. J. Boult.—(C. Mitscheunig, 

taly. 

1901. Fire-crates, J. H. Mehrtens, London. 

1902. Maxine and Poriryinc Sptrits, F. Calmant, 
London. 

1903. Typs-castinc Apparatus, H. J. 8. Gilbert- 
Stringer, London. 

1904. Clock S. Wolf, London. 

1905. Extractinc Metats from Ores, The Golden 
Link Consolidated Gold Mines, Limited, and H. J. 
Phillips, London. 

1906. ELectric PenpuLuM CLocK, F. and O. A. Haeni- 
chen, London. 

1907. Nut Locks, E. R. Post, London. 

1908. Suarts, G. Hume, London. 

1909. Covupiines for SuHarrs, C. Hume, 
London. 

1910. Boor Lace Fastentncs, L. R. Cohen, 
London. 

1911. Macuines, H. H. Lake.(The Warder, 
Bushnell, and Glessner Company, United States.) 

1912. Carson Houpers, W. M. P. Bowen, London. 

1913. Hooxs and Eves, T. Alker, London. 

1914. PREPARATION for PRoTECTING Woop, N.C. Nielsen, 
London. 

1915. Composition for Pavinc Roaps, C. A. C. de Cau- 
demburg, London. 

1916. Nutritious CorreE Compounp, W. Bredow, 
London. 

1917. Boots, C. Peters, Live 1. 

1918. SupERHEATING Steam, W. C. Borrowman, J. B. 
Edmiston, and W. C. Wallace, Liverpool. 

1919. ArtiFicIAL TeeTH, A. Frischenschlager, Liver- 


pool. 

1920. Keys for Musicat INstRuMENTS, J. Albert, 
Manchester. 

1921. RatLway Covpiines, E. Y. Walsh, Man- 
chester. 

1922. Wire-cuttine Toot, W, A. 8S. Clatworthy, Man- 
chester, 


1923. Sream Arr Pumps, T. Thompson, 


mdon. 
1924. Printinc Presses, J. W. Mackenzie.—(/. L. 
Stone, United States.) 
1925. Foutpinc and Pastinc Wess of Paper, J. W. 
L. Stone, United States.) 
1926. Cooxine Ecos, H. E. Beetham and A. Dunlop, 


ndon. 
1927. TRouskR Presses, A, Anderson and G. Adie, 


London. 

1928. Fastentinc Device for Trousers, 8S. Reid, 
London. 

1929. Lamps for Roap Veuicies, F. R. Sims, 
London. 

1930. ADvERTIsING, T, Conn and Mardon, Son, and Hall, 
London. 

1931. Ceramic MareriaL, H. Werner, London, 

1982. Fretp Guns, W, 8S. Simpson, London, 


Slst January, 1900, 
1933. Door Latcues, H. E. Holloway, Wolverhamp- 


on. 

1934. Borries to Prevent D. A. Murdoch, 
Belfast. 

1935. STRAIGHTENING APPARATUSES On PRINTING 
Macuings, H, Fischer, Derby. 

1986. Pygumatic Tires, E. Fleming, Halifax. 

1937. OvERHEAD CoLLectors, R. J. Urquhart and H. 

win, Liverpool. 

1988. Sewinc Macuines, F, W. Cheetham, Man- 
chester. 

1939. Cow-MILKING MACHINES, J. Barrand J. M. Wilson, 
Glasgow. 

1940. Morors, C. and H. Roe, Birmingham. 

1941. Rapiators, J. W. B. Wright and H. Darwin, 
Birmingham. 

1942, Prosgctites, C. H. T. Alston, Glasgow. 

1943. Apparatus for ConpEeNsING Stream, J. Davie, 
Glasgow. 

1944. Drivina Carpinc Encrngs, E. and 8S. Tweedale, 
and J. Smalley, Castleton, Lancs. 

1945. Drivinc CaRpinG Encings, E. and 8. Tweedale, 
and J. Smalley, Castleton, Lancs. 

1946. PuzzLe and Game, H. E. D. Lloyd, London. 

1947, KnirE ScourEr, T. B. Abbott, Brighton. 

1948. CHEMICAL FIRE-EXTINGUISHER, T. Aubrey, 
London. 

1949, ALMs-BoxEs, C. Ghys, London. 

1950. Bakers’ Ovens, H. Reiter, London. 

Combustion ENGINEs, R. Pawlikowski, 

erlin. 

1952. Pacxine Casgs for Borries, J. B. Freed and J. 
Billings, Ontario, Canada. 

1953. LyppiTE SHELLs for OrpNaNcE, W. G. Potter, 
Birmingham. 

1954. UmBreias, G. W. Anderson, Manchester. 

1955. CENTRAL Five MINERS’ Lamp, J. Crauford, 


oa, 

1956. Makrnc Matrices for Movipinc Sweets, W. L. 
White, London. 

1957. Bicyc_es, C. F. Gunst, Manchester. 

1958, WATER-HEATERS, J. Winterflood, London. 

1959. Propuctnc WaTeR-cas, A. J. Boult.—(&. Fleis- 
cher, Germany.) 

1960. Mecuanism, A. J. Boult.—(C. Sears, United 
States. 

1961. Lusricators, F. W. Edwards, London, 

1962. Ore ConcentTRaToRS, A. J. Boult.—(W. @. Dodd, 
United States.) 

1963. KeTrLeE and PLate Warmer, 8. 8S. Bromhead, 
London. 

1964. PRopELLING Motor Cars, G. R. Martin, Thames 
Ditton, Surrey. 

1965. SHIELDs for MILITaRy Purposes, H. D. Pearsall, 
London. 

1966. for SHARPENING Knives, T. R. Graham, 
London. 

1967. Hat-FoRMING MacHINE, D. J. Brew and H. B. 
Mallory,‘ London. 

1968. ComprnEep Trucks and Carriers, E. A. Barns, 
London. 

1969, SHow-casgs, F. X. Gauter, London. 

1970. PREPARING GLass PLates, C. Englebienne, 

mdon. 

1971. Securinc Stamps in ALBums, O. Imray.—(4. L. 
MucKaye, United States.) 

1972. Buckx.es, W. F. Jones, London. 

1973. Lace Fastentnos for Boors, &c., J. Walker, 
London. 

1974. SipE-arRMs for SEVERING WirE, J. Robertson, 

ndon. 

1975. Pencit-cases, A. and G. Duenkelsbuehler, 
London. 

1976. VaLves for Steam Enoines, &c., G. Gricvson, 


ndon. 

1977. Dyernes, R. B, Ransford.—(L. Cassella and Co., 
Germany.) 

1978. Suarrs for Lances and Carriaces, A. Vickery, 


ndon. 

1979. PANTOGRAPH ENGRAVING MacutNes, W. H. Lock 
and M. Barr, London. 

1980. PantoGRaPH ENGRAVING Macuines, W. H. Lock 
and M. Barr, London. 

1981, PanroGRaPH ENGRAVING Macutnes, W. H. Lock 
and M. Barr, London. 

1982. PanroGRAPH ENGRAVING W. H. Lock 
and M. Barr, London. 

1983. Macutve Ling Enoravine, W. H. Lock and M. 
Barr, London. 

1984. Apparatus, W. H. Lock and C. 8. Me- 
Intyre, London. 

1985. F. W. Golby.—(H, Moser, Ger- 
many. 

1986. MANUFACTURE of HypRocHLoric Acip, F. Daub, 
London. 

1987, for MgasuRING Grain, R. Simon, 
London. 

1988, Hose or Stockinc Supporter, E. W, Thayer, 
London. 

1989. Furnaces, H. Aitken, London. 

1990. Propuctne ELEcTRICAL Waves, J. Y. Johnson.— 
(G. F. Hatton, France.) 

1991. Game, J. A. Jost, London. 

1992. Rope, &c., HavuLinc Devices, A. Johnson, 
London. 

1993. Smoxrnc Fisu, 8. J. Satre, London. 

1994, CycLz Brakes, R. Tingey and Milners’ Safe 
Company, Limited, Liverpool. 

1995. TeLescore Sicuts for W. J. Jeffery, 


London. 

1996. Stoppinc Leaky Joints in Pipes, 8. R. Dresser 
London. 

1997. Pipe Covp.ine, 8. R. Dresser, London. 

1998. Stoprinc Leaky Jornts, &c., 8. R. Dresser, 
London. 

1999. DerTacHaBLE CovupLinc, 
London. 

2000. Removinc Deposits from Vacuum Pans, E. G. 
Seott, London. 

2001. Extractinc Pens from PeNHOLpERS, J. Kahn, 
London. 

2002. Fire-arms, Sir C. H. A. F. Lockhart-Ross, Bart., 
London. 

2003. Motor, A. Fazekas, London. 

2004. Brake Gear for Raitway Wacons, F. L. Lane, 
London. 

2005. GENERATING Gas, A. Holstein and A. O. Teschich, 
London. 

2006. MusicaL Apparatus, C. A. Jensen.(7. E. G. 
Cronin, Germany.) 

2007. Harr-pins, J. Leick and J. W. Harrison, 
London. 

2008. PreveNTING DERAILING of Tratns, L. H. Ritt- 
mann.—(L. A. @. ¢ Guiol, Spain.) 

2009. Exastic Spokes, E. F. M. le Janne, 
London. 


R. Dresser, 


lst February, 1900. 


Locomotive Drivinc Gear, L. J. Todd, 

vondon, 

2011. Rack for Capps, G, R, Cocking, 
Wolverhampton, 


2012. Puzzie for K. A. Rowbotham, 
Birmingham. 

2013, Drivinc Mecuanism for Cycies, R. 8, Crosby, 
Birmingham. 

= Tosacco SMOKING Pipgs, F. Broad, Sidcup, 
<ent. 

2015. IysrruMENT, P, J. Jackson, Neweastle- 
on-Tyne. 

2016. Corset Buskxs, E. K. Menzies, West Ferry, 
Forfarshire. 

2017. Kiuns, J. Wright, Burnley. 

2018. E. Brown, Birmingham. 

2019, Fotpine CLora, J. B. Barton, A. Barlow, and J. 
Y. Rickets, Manchester. 

2020. Compounp for Cure of Disgasgs, J, Maden, 
Birmingham. 

2021. Joints for CLosers, &c., H. Harvey, Man- 
chester. 

2022. ELecrric CaBLE InsuLation, G. E. Heyl-Dia, 
Manchester. 

2023. FasteninG for Lapigs’ Bonnets, E. Moore, Bir- 
mingham., 

2024. Cxirps for and Currs, T. Morton, Bir- 
mingham. 

2025. GREASE - SEPARATING AppaRAtus, J. Klein, 
Manchester. 

2026. Gkarina Apparatus, H. Spurrier, jun., and J. 
Sumner, Manchester. 

2027. Erner Innacer, E. K. Irwin, London. 

2028. BLEacniInG Goops, C. L. Jackson and E. W. 
Hunt, Manchester. 

2029. ADvusTABLE Hoop Joints, A. Davies and J, Hill, 
Birmingham. 

= TREATING ALIMENTARY BeveRaGEs, J. Hogarth, 
i 

2031. Gutieys, J. W. Webster, Derby. 

2032. Hincep and Te.escoric Boxes, H. L. MeKellops, 
A. E. Blake, and C. J. Russell, Kingston - on 
Thames, 

2033. CoupLinc Wacons, J. K, Golightly, Hooley Hill, 
near Manchester. 

2034. SuppLtyrnc CLEAN Towe.s, W. Garlick, Man- 
chester, 

2035, STEERING Gear, J. Patterson, Glasgow. 

2036. ApvERTISING, P. J. Jackson, Newcastle-on- 
Tyne. 

2037. ADVERTISING, P. J. Jackson, Newcastle-on- 


'yne. 

2038. Putters, G. Huxley and H. Simon, Ltd., Man- 
chester. 

2039. Means for PreventiInG Roppery, J. Adair, 
Waterford. 

2040. System of ELecrricat Disrrisvution, B. Hopkin- 
son, London. 

2041. PorTaBLe DRILLING Macuines, J. M. Ross, 


ow, 

2042. CLorHes Box, L. Myers and F. R. Baker, Bir- 
mingham. 

2043. ARRESTING the Motion of VessELs, H. Simpson, 
Liverpool. 

2044. Dinner Piatss, 8. Lichtenstein, Glasgow. 

2045. Buoyant Weicut Encine, W. Mulvenny, 


2046. Wrovent Iron Wixpow Sasues, E. Glauert, 
Manchester. 

2047. Automatic Switcues, A. Eckstein and D. B. 
Mellis, Salford, Lancs. 

2048. FLoor-cLotus, R. Cullen, Bei Eberswalde, Ger- 
many. 

2049. Courptinc RatLway Trucks, G. W. Moon, 
London. 

2050. ConrRoLLING ELectrric ces, E. H. Tyler, 
London. 

2051. for Mititary Purposes, A, Whyte, 
London. 

2052. Weicut Hooks, J. Appleby, London. 

2053. Hypravutic Brakes, A. Reichwald.—(F. Krupp, 
Germany.) 


2054. CLorm Macuines, R. A. England and H. Roberts, 
2055, Biscurr - CUTTING Macuinges, G. 8. Baker, 


2056. Stream Generators, W. ©, Rollinson, jun., 

ndon. 

2057. Cuatrs, E. Atkins, London. 

2058. Cuatrs, E. Atkins, London. 

2059. Seat Supports for Bicycies, W. Harvie, 
London. 

2060. Foa-stcnaL Apparatus, T. Meredith, G. R. 
Strevett, and R. Reed, London. 

2051. Commopge for Usk in Hospirats, R. Burbidge, 
London. 

2062. Lamps, H. Bourne, London. 

2063. Apparatus for Usk in Gas Licutine, W. T. Sugg, 
London. 

2064. Enarnes, C. G. Bracklow, London, 

2065. Fork Guarps, J. Hodge, London. 

2066. WasHInG Apparatus, F, W. Golby,—(A. Liiders, 
Germany.) 

2067. Suprportinc Trousers, F. Westoby and H. 
Andrews, London. 

2068. Cures, W. E, Coleman and F. G. Fender, 
London, 

2069. QUICK-FIRING GUN for SHorT Ranogs, C, F. 
Hengst, London. 

2070. WasHiNGc Woc.s, A. Bourin and F, Aymeric, 
London. 

2071. Sarery Devices for ELevators, J. W. Holmes, 
London. 

2072. Fitters, V. Séngen, London. 

2073. Printinc Presses, E. Edwards.(W. Fullard, 
United States. 

2074. FLancep Tues, F, W. Barthels and W, Schaefer, 
London. 

2075. Lusricatinc Systems, J. C. Vaughan.—(Z. 

Tandvesas, United States.) 

Cameras, &ec., O. Imray.—(0. H. Peck, United 
states. 

2077. AccuMULATOR Battery, V. Cheval and J. Linde- 
man, London, 

2078. Constructinc Toy Cannons, E. D. Bartlett, 
London. 

2079. ELEecTRicaL CoNDENSERS, G. F. Mansbridge, 
London. 

2080. Protectors for Corsets, &c., J. E. Kirrage, 
Liverpool. 

2081. Ticker Puncues, &c., A. Williamson, Man- 
chester. 

2082. Winpow Fasteners, R. Mayall, jun., Man- 
chester. 

2083. Braces, A. W. Patching and J. 8S. Smithson, 
Manchester. 

2084. Rines applicable for Umpretias, &c., A. W. 
Patching, J. 8. Smithson, and T. H. Lawton, Man- 
chester. 

2085. SEARCH-LIGHTSs, M. Mayhew and M. E. Carthew- 
Yorstoun, London. 

2086. Brusues, F. G. Farnham, London. 

2087. Stokinc Apparatus, J. Wezel, London. 

2088. Device for Fitinc Documents, 8. G. Browne, 
London. 

2089. Makinc CuHLoripE of Z1nc, G. E. and A. R. Davis, 
London. 

2090. Macurines for Liquips, W. Hill, 
London. 

2091. Rerricerators, J. G. Lorrain. —(The Keyser 
Manufacturing Company, United States.) 

2092. SewinG Macuings, J. J. Gillisand J. F. Bennett, 
London. 

2093. Apparatus for PROPELLING Suips, A. H. Valda, 
London. 

2094. INDICATING PRESENCE of HypRoGEN Gas, G. A. 
Lyncker and M, L. Mohr, London. 

2095. Liquip Strainers, &c., H. J. Blackler, 
London. 

2096. Macuines for Stircut1nc Books, W. L. Wise. 
The Aktiengesellschast vormals F. Martini and Co., 
Switzerland.) 

2097. Heatinc Apparatus, M. L. fu Abramo and G. 
R. fu Diodato, London. 

2098. Mixep VoLumEs Composep of Estuetic Works, 
&ec., H. H. Leigh.—(W. L. Wulff, France.) 

2099, INCANDESCENT GAS BURNER, F, A, Snell, Saltash, 
Cornwall, 


SELECTED AMERICAN 


From the United States Patent-ofice Official Gazette 


636,333. BorLeR-TUBE CLEANER, W, 
telphia, Pa.—Filed June 14th, 1899 Phila. 
Clain.—A boiler-tube cleaner comprisin, 
pipe, a series of frustrated hollow cones aivan ni 
end of said pipe, and an inverted cone at the ol 


said frustrated hollow cones adapted to direct a by 
of steam and air against the interior of the tube t: 
cleaned, substantially as and for the purpose: " 
forth. 


636,335. Tube Mint, 
Hampton, West Bromwich, and H. Keates "Mosel 
Englaad.—Filed December 28th, 1897, h 

Claim.—Q1) The combination of a pair of idly-reyo 
ble concave dies whose contiguous surfaces heaaa 
circular opening, a piercing-imandrel centrally located 
between said dices, and means for rapidly revolving and 
feeding forward a billet longitudinally against such 


mandrel :ni letween said dies. (2) A pair of idly. 
revoluble concave dies whose contiguous surfaces leave 
acircular opening, a piercing-mandrel centrally located 
between said dies, and means for rapidly revolving and 
feeding forward a billet longitudinally against said 
mandrel and between said dies, in combination with 4 
pair of pressure-rollers having located between them 
an enlarged portion of said mandrel. 


636,452. Srartinc Device ror Gas J. I’, 
Raymond, Oil City, Pa,—Filed November 17th, 180, 
Claim.—The combination with the engine cylinder 
of a horizontal starting barrel containing a main 
powder chamber which is closed at its outer end and 
open at its inner end and adapted to contain loose 
powder, a removable upright plug secured in the 


upper side of said barrel between the ends thereof and 
containing an auxiliary powder chamber which oj ens 
at its lower end into the horizontal main chamber and 
has at its outer end a seat for the percussion cap, a 
guide sleeve mounted on the outer end of said plug, 
and a starting rod guided in said sleeve and provided 
at its inner end with a firing pin, substantially as xt 
forth 

636,781. Car-roor, C. Eving, Wheeling, W. Va— 

Filed June 3rd, 1899. 

Cluim.—A car-roof comprising a series of sheets of 
metal, and a series of carlines consisting of beams 
provided with longitudinal grooves into which the 
sheets project and in which they are free to slide, 


upper plates having downturned flanges out of contact 
with the sheets of metal, and under plates having 
upturned inclined portions at the edges of the beam 
from which project enane arranged below the longi- 
tudinal grooves of the beams but above the plane cf 
the under sides of the carlines. 


637,034. Stream Borer, M. Rinkel, Ashley, Ind.— 
Filed May 26th, 1899. 

Claim.—In a vertical water-tube steam boiler, the 
combination with the outer shell, the inverted trun- 
cated conically-shaped steam chamber at the upper end 
thereof, and the smoke-box of a greater diameter than 
that of the casing and fitting over the upper cud 


thereof, of the inner sectional shell, the central portion 
of which is in the form of an inverted trunca’ col ¢; 
the circular plate at the upper end of said inner shell, 
the vertical tubes located in said inner shell havi g 
their lower ends curved and communicating with t.¢ 
space between said shells, and the flues at the upper 
end of said inner shell communicating with the smoke: 
box, substantially as described, 
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THE EXPERIENCES OF AN ENGINEER OFFICER: 
WITH A FEW OF HIS OPINIONS DIVULGED 
By A. VAGRANT. 
(Continued from page 134) 

« [ wisn,” said the chief, “they had sent us one of 
here new artificer engineers in lieu of a fresh-caught 
assistant straight from Keyham. What can we do with 
indicator diagrams,” I suggested, hardening my 


he always comes below looking so nicely 
starched,” re lied the chief ; “ it seems cruel.” 

He will do all right in the overall suit I have found 
forhim,” I said, 

Fulton—for that is his name—having just assed out 
of Keyham College, his new kit is as yet unsullied by the 
stains of a defiling profession, and he has nothing to 
appear in but aggressively new uniform. ; 

* Haven't you got a fighting rig for the engine-room ?” 
asked him soon after he joined, 

«This will be a fighting rig soon,” was his reply, and it 
gave me hopes ofhim, 

To carry my recollections back, I remember as a 
student at Keyham my feelings of surprise when I dis- 
covered that it was easy to distinguish engineer officers 
by their ragged beards and ancient, ill-fitting frock coats. 
At that time a few ships still retained engineers’ messes, 
though the decree for their abolition had gone forth. 
Though many years have passed since then, years in 
which the increasing complexity of a warship has grown 
to be a marvel men cannot get used to, yet the profession 
which is responsible for the efficiency of the vast machine 
still carries with it a stigma which shows no sign of being 

yased. 
' The subject is one which has recently been going through 
the process called ‘+ ventilating in the public press.” The 
chief, finding me wofully unread in this branch of litera- 
ture, has lent me a fat album full of newspaper cuttings, 
which I hope I may get en opportunity of looking into 
some time. 

Qur day’s amusement has been running torpedoes in 
Stokes Bay. The responsibility for the good behaviour of 
these machines rests between the chief engineer and an 
executive officer ; hence their eccentricity. ‘* They seem 
to me to be something like kodaks,” said Fulton, who 
had been looking after the air-compressing machinery. 
“They press the button, we do the rest.” But although 
he only presses the button, the executive officer, who has 
been through the Whitehead torpedo instructional course, 
is usually a specialist quite capable of the sole charge of 
the weapons. An engineer who has been through 
recisely the same course, which includes pressing the 
isle, is equally qualified. Why, then, this dual 
contro]? This is one of the many insoluble problems 
calling for the wonder of those who go down to the sea 

in warships. 

Except the gunner, there appears to be no one on 
board prepared to take torpedoes seriously. The doctor 
and paymaster come on deck with the idea of being 
entertained, and of making facetious remarks. The 
paymaster is a merry wag. He was near the hatch when 
a torpedo was being painfully got up from below by 
coaxing, turning, and twisting. ‘* What is this evolution 
called ?"’ he asked me. ‘“ Getting a camel through the 
eye of a needle?’ The gunner’s commands to “ look 
out for its tail,” or “hang on to the nose line,’ might 
have suggested the comparison. After it is got on deck, 
and the torpedo gun’s crew have danced about it with 
spanners for a period—I am quoting from the paymaster’s 
account, for I was in the engine-room—it is thrust head 
foremost into the tube. The gunner takes his place at 
the sights. ‘* Torpedo tube charged!” is reported to the 
bridge. The speed of the engines increases at a bound. 
The red flag of the target is rapidly coming on the beam. 
The gunner’s stentorian “ Fire!” is followed by a feeble 
fizz, but no torpedo leaves the tube. The captain, who 
has been watching proceedings from close by, shrugs his 
shoulders as he turns away, murmuring, “ The sights did 
not come on.” His next remark, following suddenly, is 
in a very different tone: ‘“* Oh, do clear out of this, with 
your slop-pails and abominations,” to a ward-room marine 
who crosses his path. 

At the next shot the torpedo showed its quality. “It 
was a regular boomerang,” said the scoffing representa- 
tive of the clerical department. ‘ That is better than a 
runaway,” said the chief. ‘ You don’t lose boomer- 
angs.’’ These remarks passed at luncheon, which I was 
able to attend to-day. 

The skipper bids fair to be a popular member of the 
ward-room mess. He has got some pithy yarn in 
connection with almost everyone whose name turns up, 
whether he has met them or nct. It was the skipper 
who had been with someone who fired a hundred and 
twenty torpedoes in a week, wearing them to skin and 
bone, and leaving nothing but the secret chamber. The 
navigator is also an entertaining member. Of all the 
navigating he has ever done, he says, he has nowhere met 
with anything so difficult and dangerous as the passage 
along our upper deck after dark. ‘You run foul 
of a bunker-lid, and because you know they are 
numerous, make a tack to avoid the next; but as they 
awe placed zig-zag, you are bound to foul it. If by a 
miracle you escape, you are sure to come to grief 
cither in the scuppers or over the torpedo-carriage 
racers,” 

The break for luncheon is a brief one. We continue 
our torpedo exercise in the afternoon, and make some 
good practice. Things only want getting in working 
order and people used to them. We have anchored, and 
wait under banked fires for the dockyard to send our 
Spare air pump connecting-rod. Then we are to proceed 
to Portland to join the A division of the Red Squadron 
assembling there. 


My day began with the dawn, and by bath time the 


works were, so to speak, wound up, set going, and regu- | 


lated at the comparatively easy-going speed of 100 
revolutions. 

Upon rare occasions I have found myself subject to a 
transitory feeling of fictitions zeal. In this state it seems 
the finest thing in the world to have the mastery over a 
power that can defy hurricanes and outface typhoons—the 
power which is the soul of the fleet. To me this mood 
only comes when everything is working well and giving 
no trouble. When the time comes to play a hose on a 
hot crank head, or draw fires from a boiler that refuses to 
be fed, then comes, likewise, the hankering for the bless- 
ings of the land. 

This morning I came up prepared to devote a compara- 
tively untroubled mind to the previously-mentioned bath 
and trousers problem. The problem would be somewhat 
complicated by a beam sea. But, behold ! on descending 
into the steerage, the solution of the riddle. The steerage 
has become a bath-room, wherein squat, each in his bath, 
the three officers who are my neighbours—the doctor, 
the assistant-engineer, and the sub-lieutenant. In some 
respects they resemble Buddhas in lotos flowers. They 
are exchanging morning greetings and personal remarks 
with the refreshing freedom of saelaliaad humanity. The 
sub is the most irrepressible. Ever and anon he breaks 
forth into song. 

But they are all of them eight or ten years younger 
thanIam. This is explained by the relative rank of an 
engineer bearing a very disproportionate relation to his 
age and service. The effect of this is to produce two 
distinct types of engineer. 

Those who brood over the injustice of their treatment 
and their unsatisfactory status, develop into a race of 
dispirited officers who have given up all hope of seeing 
any improvement in the position of their class. Their 
only endeavour is to get through their time as easily as 
possible, and to avoid associating with officers of any 
branch but their own. And all they look forward to is 
the day of their release from a life which, in its dis- 
appointment, has been to them a bondage. These seem 
ten years older than they really are. 

The other class, taking life as it comes—for they 
associate freely with everyone with whom they come in 
contact—consist of those who seem ten years younger 
than they really are. These do not admit the width 
of the gulf between the executive and the engineer, and 
may not discover that it exists until they get married. 
But all this is matter I must endeavour to keep as clear 
of as possible, for, once started on these lines, it is diffi- 
cult to stop. 

Let me get through my bath peaceably, at least as 
peaceably as may be under the circumstances, for a 
swarm of blue-jackets have come tumbling down the 
ladder, and pick their way amongst sponge-wielding 
Buddhas to return their rifles to the racks. If upon a 
roll of the ship a Buddha's head should come in contact 
with the butt of a rifle, he says things which dispel the 
illusion. But we all get through the bathing process in 
time for a quarter of an hour on the heaving poop before 
breakfast. 

The magnetic effect a flagship exerts over the first 
lieutenants of all ships within her sphere of influence 
became perceptible in the Stratford to-day. Our Num- 
ber One is beginning to cast looks of portentous black- 
ness on any stray stokers he sees on deck. Woe betide 
the luckless one who leaves but the trace of a footprint. 
Number One will be on his track very literally. 

While yet afar off we begin to count the hulls of the 
assembling fleet, fearful lest we may find ourselves the 
last arrival. We distinguish the flagship with the sensa- 
tions of a schoolboy coming into the presence of a head 
master for the first time. True, a dozen others have 
approached her with the same deference—that matters 
not. She is Argus-eyed, and henceforth we shall be 
under ceaseless surveillance, and not allowed to forget it. 

We get an early reminder that at least makes the 
engine-room sick of life, the more so that it is not 
at fault this time. We let go our anchor some half cable 
or so out of the position assigned to us, and consequently 
have to “ shift billet." Over a second attempt we are 
kept along time in suspense; for between our second and 
third anchoring other ships have arrived, and, much to 
our satisfaction, some of them are served as we have 
been. By the third time we have let go anchor some of 
us are getting snappish. To us the enthusiastic cheering 
of a steamer-load of excursionists—‘ hooray boats” our 
men call them—sounds ironical. These glide by with a 
waving of multitudinous handkerchiefs, and the splash of 
paddles forms an appropriate accompaniment to the 
strains of ‘“ Rule Britannia.” The second dog-watch 
of stokers is waiting to go below, when a 40-ton yacht 
drifts close by, the light evening breeze scarce filling her 
white sails. The second dog-watch has just time to pass 
a few comments before the stroke of the bell which will 
cause them to vanish suddenly to regions of sulphurous 
and tormenting flames—comments which would seem 
commonplace enough if repeated, but whose humour lay 
in the way they were delivered. 

“That's the kind o' tank Id like to be chief engineer 
of,’ was all I overheard. 

As a crescent moon of golden red goes down, I snatch 
a hasty meal in my cabin, and permission to let fires go 
out comes with the fading of a glowing sunset. 

A signal follows, directing us to complete with coal 
and water in the morning. 


Our coaling, a mere flea-bite of twenty tons or so, is 
not worth mentioning. It was overand decks washed down 
by mid-day. At lunch time the signal, “ Leave for 
officers,’ was made from the flagship, and, somewhat to 
my surprise, I found myself ashore in the afternoon. But 
the manceuvres have not begun yet. 

Being ‘‘ keen on the shore ”’ is a reproach I have always 
been subject to, and will probably always stand in the 
way of my earning the reputation of ‘“‘ zealous officer.”’ 

At first sight there is certainly nothing very attractive 
about the shore at Portland. At the landing-place boats 
from the fleets converge—cutter loads of young gun- 


room officers, some with bicycles—and captains in solitary 
state in their long white galleys. One catches glimpses 
of faces one cannot fit a name to, faces last seen, it may 
have been, at Yokohama or Hongkong. It is more than 
probable you will strike against some old shipmate you 
can greet cordially. And if so, you will both incon- 
sistently agree that it is a beastly thing to be with the 
fleet, and to find the shore overrun with naval officers. 

Piles of Portland stone in huge blocks, a row of small pub- 
lic-houses facing the harbour, groups of ships’ stewards, 
watermen more or less idle, provision contractors particu- 
larly busy. Busiest of everything the post-office, where the 
mails are being sorted into two long rows of bushel 
baskets, each tallied with a vessel’sname. In every ship 
a marine does the duty of postman, and all these marine 
postmen are gathered here waiting the sorting of the mail 
bags. 

It was in the company of two chief engineers that 
I passed through the dingy town of Portland, and climbed 
the steep road leading to the quarries. They talked of 
matters I had come ashore to get away from, and stopped 
to trace diagrams with their sticks on the dusty road. 
At the mouth of a cutting leading into the quarries, a 
rough pile of blocks lay in a confused heap on a steep 
bank splashed with golden crowsfoot. The block we 
rested on exhibited a section of the rock, showing a 
gradual increase in the number of fossils from the lower 
to the upper layers. I tried to change the subject, in the 
hope that men who were connoisseurs in the various 
brands of coal might enlighten some of my extensive 
ignorance in elementary geology. 

“ Fossils! what good are they?” they unanimously 
exclaimed. With the feelings of a crushed worm, I reply 
that I have understood they reveal interesting stories to 
those who can read them. 

“Will they tell you the date of your next appoint- 
ment ?” 

Which way can the crushed worm turn ? 

“ As they suggest such infinitely long periods of time,” 
I reply, ‘1 should rather look to them for information 
concerning the date of my promotion.” 

Then apologising for my curiosity in desiring to explore 
the quarries, I begged they would excuse me. They not 
only did so, but kindly expressed a hope that I might 
discover some fossil bank notes, and when I returned 
they had disappeared. It was of their want of interest, 
not of information, that I felt intolerant. Naval officers 
generally, have every excuse for absolute ignorance on 
matters not immediately touching their own profession. 

In spite of the episode of the fossils, and clearing my 
mind of prejudice, my experience so far has shown me 
that the best informed member of a mess on general 
subjects is usually an engineer officer. Sometimes a 
surgeon may run him close. But in every branch such 
wide ranges of character may be observed that it is fatal 
to generalise. 

Four days have passed in Portland harbour in constant 
expectation of a signal to prepare for sea. To the engine- 
room this means that we must take nothing to pieces 
that cannot be put together again in five hours. 

The signal “‘ Leave for officers” has been made regulazly, 
and those who have metany of the flagship’s officers ashore 
come off to dinner with startling reports, which vary 
every evening. It is stated successively that the 
manceuvres this year will be a regular high-pressure test 
of battleships—of cruisers—of destroyers. Someone brings 
areliable tip that to-morrow forenoon the evolution will 
be to land a naval brigade, but when the morrow comes 
we have to get out stream anchors. Some of these 
evolutions leave the engine-room undisturbed, but the 
pipe, “Clear lower deck,” brings the black brigade 
tumbling up from below, from the most secret recesses of 
bilges and bunkers, in working dresses of canvas or fear- 
nought. They slip off their boots at the top of the hatch- 
way before stepping out on deck to mingle with ruddier- 
complexioned blue-jackets, and to jump into places side 
by side with them at the snapped-out orders of the first 
lieutenant. Our Number One retains something of the 
ancient prejudice against stokers; moreover, he possesses 
a fluent and flexible tongue. 

Destroyers are doing much to stamp out this ancient 
prejudice without interfering with the freedom of speech, 
and Number One has not been through the salutary course, 
and is rather too far up the list to take it now. In fact, it 
is frequently remarked as an excuse for his loudness, that 
‘he is working up for promotion.” 

In connection with the division of stokers there is a 
duty which is virtually of an executive nature, but which 
nevertheless ‘falls upon the assistant-engineer. This is 
the rep~nsibility for their being properly dressed for in- 
spections. Now Fulton, though he can work out diagrams 
like an angel, is not yet absolutely comfortable with his 
sword on. That he should, thus encumbered, walk along 
a row of thirty stokers, prepared to detect the minutest 
irregularity, from long hair to boots that are not uniform, 
—a face unshaved,—a badge awry,—a missing lanyard,— 
is, as he himself would put it, “rather a tall order.” 

Sometimes at dinner a ship-visiting expedition would 
be suggested and organised. About four of us, pulling 
ourselves in the dingey, go away directly after dinner 
to distribute ourselves in gun-rooms or ward-rooms, in 
which we have old friends or shipmates. To distribute 
ourselves is easy, to collect ourselves quite another 
matter, 

For example, two of our number being dropped aboard 
one of the ships of the training squadron lying here—a 
C class corvette of the same class as my last ship, the 
Calabash—give the remaining two very strict injunctions 
not to be late in calling for them. As the Stratford’s 
dingey draws alongside the gangway, her occupants hear 
sounds proceeding from an open scuttle, betokening the 
fact that a gun-room sing-song is at its height. The 
quarter-master of the watch takes word below that the 
Stratford’s dingey is alongside. The Stratfords make the 
preliminary signs of departure. 

“Oh no, you're not going yet,” says the senior sub, 


rushing on deck, “I say,” he calls down to the dingey, 
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**you must come on boardif you want to get your fellows 
away.’ So the already crowded gun-room is augmented 
by the arrival of two more Stratfords. 

The gun-rooms of the ships of the training squadron 
are amongst the surviving fragments of the old navy. 
Populated by a batch of nine or ten midshipmen, 
ruled over by a sub-lieutenant, the keynote of their 
existence is * sailorising,” and astheir complement does 
not include an assistant-engineer, there need be no 
hesitation whatever in glorifying masts and yards. 

At present, however, they are proclaiming in 
vociferous chorus, the strange adventures, or outré 
behaviour, of eccentric individuals residing in the world’s 
remotest districts or cities. It seems essential that the 
place of residence shall be mentioned at the outset. 
There would appear to be no spot on the globe incapable 
of furnishing an abnormal character whose doings are 
worthy of notice by the gun-room troubadours, and will 
only be forgotten when gun-rooms are no more. 

There looms through the tobacco smoke a face I 
recognise, of a young lieutenant who was a sub in the gun- 
room of the Calabash, ‘sent here,’’ he says, ‘to teach 
sailorising, or to learn it, I'm notsure which.” ‘ But we 
hear they are going to abolish the ‘T.S.’”’ says one of us, 
‘“‘and that sailorising is to be acknowledged obsolete 
now. You only read of it in old worm-eaten books with 
brown covers, and they spell it f-a-i-l-o-r.” The sailor 
replies in retaliation : 

**T hear thatin your ship you have always to keep a 
sentry on the gangway to prevent people when they 
come aboard from falling out on the other side.” 

This in ridicule of the Stratford’s narrow beam. 
“Only when we expect callers from the Training Squad- 
ron,” we reply. Gun-room repartee is not usually 
remarkable for refined subtlety, and the direct pic- 
turesqueness which is sometimes a feature loses much 
in reproduction. 

Let it suffice that we all four got aboard the Stratford 
that evening without falling out on the other side. 

Leaning over the side of the vessel last evening, I 
allowed my mind to drift with a shoal of jelly-tish that 
floated by with the tide. How pathetic their futile efforts 
at locomotion, their incapacity of steering, their trans- 
parent ghostliness in contrast with our iron side. And 
when my meditations were interrupted by a signalman 
announcing, ‘Flag-general, steam for ten knots at 
9 a.m. to-morrow,” how little I suspected that those 
idle and guileless-looking phantoms were even then making 
their arrangements for the humiliation of a three thousand 
horse-power ship of war in the sight of all the fleet. 

But when, a quarter of an hour after getting under 
way this morning, it was discovered in the engine-room 
that the condensers were getting hot, and the circulating 
pumps “didn’t seem to be ‘eavin much,” then sus- 
picion began to attach to those meduse. The chief 
personally verified the fact that all valves were open. 
Then the telegraph, with impatient clamour, rang for 
“full speed,” at the moment when it was imperative 
that we must ease, and the bridge inquired, through the 
voice-pipe, whether there was anything wrong below. 
The chief, ascending to the lofty bridge, finds it already 
engaged in an animated conversation with the Flag. 

‘**T have had to haul out of line, and the admiral wants 
to know thereason,” said the captain; “ is there anything 
wrong below ?” 

‘* Both condensers are hot,”’ replied the chief; ‘‘ I can 
only account for it by supposing the inlets choked, and 
should like a diver to go down.” 

“*T must report the engines disabled, then,” said the 
captain, with thinly-veiled annoyance. 

‘I have not reported them disabled,’ the chief 
answered, retaining his presence of mind; “but if we 
proceed we shall disable them.” 

‘“* Well, we cannot argue till we have anwered the flag- 
ship’s signal. What are we to say ?” 

“‘T should suggest,” replied the chief, ‘ condensers 
hot, permission to anchor, and send down diver.” 

** Approved,”’ comes the reply; ‘ rejoin fleet as soon as 
possible.” 

Thereupon, as we crawl to anchorage, we rig out a 
leading stoker, who is qualified to act as diver, in formid- 
able panoply, fit to combat with devil fish. There is 
always a fascination in watching a diver making his deli- 
berate preparations. He goes through so many meta- 
morphoses. His first casing in thick woollen vest and 
stockings, and red cap, is like a costume for an Arctic 
expedition. Thus padded, he fits somewhat tightly 
into the outer brown sheath which he has to be shaken 
down into, exactly as I have seen a miller and his man 
take a sack of corn by the mouth, and dump it on the 
barn floor. His head vanishes below a high stand-up 
india-rubber collar, to be presently turned down over a 
padded ring to take the weight of his copper helmet. 
But this, together with his great boots with their soles of 
wood and lead, is not put on till he comes to the water’s 
edge, led thither with a rope round his waisu, like an un- 
gainly dancing bear. And there is still a big lead poultice 
to apply to his chest and another to his back, and he is 
asked whether he is ‘all right”’ before the little glass 
scuttle in front of his face is screwed in place. Witha 
parting pat on the crown of his helmet, he is lowered 
over the side at the spot where a brass plate says, ‘ Cir- 
culating inlet, 16ft.”’ 

“Inlet choked with jelly-fish,” he says, when he comes 
to the surface. The same thing is found on the other 
side. A load is lifted off the chief’s heart, for nobody’s 
blood can be spilt for the trespasses of jelly-fish, and we 
run.away quite merrily to join the fleet at their “ steam 
antics.” 

At lunch-time I overheard the navigator telling the 
chief of an ‘* Addenda to the Sailing Directions” he is 
going to forward to the Admiralty. 

‘Portland is remarkable for the colossal size and 
incredible numbers of the jelly-fish which infest the har- 
bour. These denizens of the deep derive great delight 
from obstructing those vital parts of warships, the 
circulating inlets.” 


**And I shall expect to be made hydrographer or 
F.R.G.S. by return of post.” 


A week’s cruise is to precede the “ war.’ On the 
assumption that we may not get into harbour in the 
course of this week, the doctor attended closely to house- 
keeping duties, awed by terrible threats of the con- 
sequences if we are reduced to * ship’s grub.” 

This morning’s breakfast was our first at sea, for we 
left Portland yesterday afternoon. Whilst the steerage 
party were having their baths the doctor announced 
fresh eggs for breakfast. The first to open his fresh egg 
was the paymaster. 

“Hang it all, doctor, it hasn't been plucked,” he 
exclaimed. ‘ What luck have you got, chief?” 

‘** Mine is an Easter or a Chinese egg, I am not sure 
which,”’ answered the chief. 

** Didn’t I see some poultry in the hen-coops ?”’ asked 
the navigator. ‘ Yes; then I'll tell youa story. When 
I was in the old Hyacinth—the old Hyacinth, not the one 
with funnels stuck all over her—we did a lot of cruising 
amongst the Australian islands, and used to anchor 
perhaps every two or three days. Whenever we were 
coming to anchor the hen-coops were brought forward 
and put close by the hawse-holes. After the cable had 
rattled out there was always a good supply of new-laid 
eggs in the coops—none of your fresh eggs, but new-laid 
ones.” 

* Yes,’ said the paymaster reflectively ; ‘* but I don’t 
see what you wanted to raise eggs in that fashion for 
just as you were coming into harbour.” 

“Did you never manage to get any at sea by letting 
the safety valves blow off ?”’ asked the resourceful chief. 

**When I was in the old Violet,”’ said the paymaster— 
“the old Violet, not the one that goes thirty knots—our 
hens used to lay pretty Well; but what we wanted was 
chickens. Now, whenever we wanted chickens we laid 
eggs on deck near the hawse-pipes and let go anchor, 
and—there they were ; nearly as ripe, too, as this one I 
have just released.” 

**And how many shackles did you have to run out 
when you wanted to raise French beans ?” asked the chief. 

‘Tf [have the luck to live through these manceuvres,” 
said the navigator, ‘I shall apply right away for one of 
these incubating ships.” 

“Really,” said the skipper, “I think it would be a 
good thing if the chief were to have a small kettle made, 
to be awarded at the end of the manceuvres to the most 
deserving member. If placed on the table at dinner this 
would be a great encouragement to such officers as had 
seen wonders, by inducing them to relate their expe- 
riences soberly, and without embellishment, for the instruc- 
tion and amusement of their brother officers.” 

The awarding of the kettle will be no easy matter, 
for it looks as though there was likely to be keen com- 
petition for it. 

The skipper has a considerable advantage in being the 
oldest sailor, though in age he cannot be much in ad- 
vance of the chief. Here is the outline of a legend the 
skipper related at dinner this evening. It shows that in 
the Navy one cannot bury the past. The name of the 
chief engineer of one of the ships of our fleet was men- 
tioned. 

‘*He was our chief in the W——,” said the skipper, 
naming a gunboat long since broken up. ‘We did a 
commission on the West Coast. All her engines were in 
the engine-room, and all they had to do was to turn one 
screw, which would give her eight knots, if we had a fair 
wind. With anything like a decent breeze it answered 
best to stop engines and disconnect the screw. 

‘*We were leaving Lagos one day, and had got up 
anchor. The safety valves were blowing off merrily ; 
but, on putting the telegraph to ‘ ahead,’ a great deal of 
snorting and puffing went on below, but the ship did not 
begin to move. I called down the voice-pipe to know if 
there was anything the matter. ‘Nothing whatever— 
everything working well,’ was the reply. ‘But the 
ship is not moving,’ I said. ‘Well, we are doing our 
little bit,’ came up the voice-pipe. By leaning over the 
side, it was easy to see the screw was not moving. So I 
asked whether the propeller was disconnected. ‘ By 
gad—-so it is,’ said the chief.”’ 

The paymaster followed this by a story which I must 
reserve till we are under canvas together again. It 
concerned a ship whose engines were going ten knots, 
while the ship herself was going seven. It followed that 
the engines must have got to port three days before the 
ship. 

(To be continued.) 


CuicaGo Canat.—This waterway was opened on January 2nd 
last, having been seven years in construction, at acost of about 
64 millions of pounds. The primary object of this canal was 
the diversion of the sewage of the city from Lake Michigan, 
whence the water supply of the city is taken. About fifteen 
years ago a small portion of this was diverted to the Chicago 
River and sent down the Desplaines Valley, where it created 
an intolerable nuisance. To avoid this, and to prevent the 
lake water from being polluted, the sanitary authority 
obtained power to make an outfall channel of sufficient 
capacity to carry enough water to so dilute the sewage as 
to prevent its being a nuisance to the places past which it 
flows. ‘It was estimated that this would cost 23 million 
pounds, but it was stipulated as a condition that the channel 
should be made large enough for the purposes of a ship 
canal, increasing the cost nearly threefold. The water now 
flows along the new channel from Lake Michigan towards 
Lockport, and thence into the Desplaines River, and from 
there through the Illinois to the Mississippi; so diverting 
a certain quantity of the outflow of the lake from the St. 
Lawrence to the Gulf of Mexico. The length of the canal 
is twenty-eight miles, the width through the lock section 
160ft. at the bottom, and the depth of water 22ft. The 
quantity flowing down is regulated by sluices to 300,000 cubic 
feet per minute, with a current not exceeding one mile an 
hour. When all the sewers have been diverted, the quantity 
of sewage flowing into the canal is estimated at 4800 cub. ft. 
per minute, It was fully described in THE ENGINEER in 1898, 
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The Engineering Works of the Kistna Delta : a Descriptive q 
Historical Account. Compiled for the Madras Govermaan 
by GrorGE T. WALCH, M. Inst. C.E. Vols. I. and Tr 
Printed and Published by the Superintendent, Government 
Press, Madras. 1899. 

NEARLY three years ago we reviewed a description of “Th 
Engineering Works of the Godaveri Delta,” by the san 
author. The present publication treats on paralle] line 
of those in the delta of a sister river—the Kistna, This 
river also rises in the Western Ghauts, within sight of 
the Indian Ocean, and in a course of 800 miles draing 
9700 square miles of country, bringing down in floods a 
mucu as 770,000 cubic feet per second. Its delta lies to 
the south of that of the Godaveri, and the utilisation of 
its waters has converted a poverty-stricken, thinly culti- 
vated tract, subject to recurring droughts, into a populous 
and prosperous district covered with cereal crops, virtually 
independent of local rainfall. Mr. Walch’s compilation 
shows in detail how this result was brought about, 

We find in Chapter IT. that the idea of bringing undey 
control the waters of the Kistna for irrigation was first 
started in 1792 by Major Beatson; but it was not til] 
forty-four years later, on a report by Captain Buckle 
following up a terrible famine, that any movement was 
made. However, the project was again shelved jj] 
Major—the late General Sir Arthur—Cotton, of Godayeyj 
fame, appeared on the scene, and enthusiastically drew 
attention to the scheme. Captain Lake worked the 
project into shape in 1849, and it received the favourable 
report of a committee appointed by Government in the 
same year. The Court of Directors accorded their 
sanction in January, 1851, but it was not till twelve 
months afterwards, when Sir Arthur Cotton again, in his 
characteristic style, ‘‘woke up everybody,” that the 
Madras Government authorised the commencement of 
the work under the direction of Captain Orr, R.E.., whose 
photograph forms the frontispiece of the compilation. 

In the next few chapters we note the speedy comple- 
tion of the anicut or weir, in 1855, by Captain Orr, who 
brought his previous experience in the Godaveri works 
under Cotton to bear. Then an uneventful retord of the 
work for several years, till a demand fora greater supply of 
water led to the annual erection of a temporary wall of 
mud and stone, and later the more efficient arrangement 
of removable planks supported by grooved cast iron posts 
on the crest of the weir. The satisfactory result of this 
raising of the supply led to the determination to heighten 
the crest permanently—a fatal mistake, which soon caused 
trouble by so altering the regimen of the river thata 
dangerous scour set in. After considerable sparring 
between the irrigation officers and those of the railway, 
as to the effect on the works of the railway bridge which 
had been constructed about three-quarters of a mile below 
the weir, in point of time a little over a year before the 
raising of the weir, it was decided in 1896 to dismantle 
the permanent wall and substitute a system of automati- 
cally-falling shutters. This latter arrangement proved 
satisfactory, but the discussion over the question is inter- 
esting and instructive. 

The reader may turn to Chapter VII. for a brief general 
description of the more important works of the system as 
finally carried out. In this chapter are two interesting 
photographic views of the anicut; its total length, inclu- 
sive of the under sluices, is 3714ft. Situated between the 
bases of two high gneissic hills, it is founded on pure 
sand of indefinite depth; its section is a low dwarf wall 
as a crest founded on wells, with a talus of rough stone 
sloping from the crest down stream for a distance of 
200ft. In this respect it differs from the design of the 
weir across the Godaveri, which is that of a horizontal 
platform as acrest,-with acurved apron below, protected by 
a stone talus of about 70ft. Wells support the dwarf 
walls, in which the masonry platform commences and the 
apron terminates. 

Chapter VIII. emphasises the false economy of using 
the old native channels and natural watercourses, with 
their faulty alignment, gradient, and section, as irrigation 
canals and distributaries, an expedient long before con- 
demned by Colonel Baird Smith in the Godaveri system. 
The materials used in the construction are brietly de- 
scribed in this chapter, and some notes made of the 
designs adopted in the canals and channels. Bridges are 
minimised by the use of ferry-boats, rafts, and “ dugouts” 
on the larger canals, while the smaller irrigation channe's 
have to be waded. This, however, it must be remem- 
bered, is no great inconvenience in a warm climate, 
where shoes and stockings are not worn, and the lower 
single garment seldom extends below the knee, and is 
easily lifted. 

The combination of navigation with irrigation is treated 
of in Chapter X., and although it has been a great success 
in these deltaic canals, the conflicting requirements of 
the two interests, nevertheless, entail great difficulties on 
the management. f 

The gross results of the Kistna delta system are given in 
the final chapter as follows. The total expenditure of 
capital—taking the rupee as 2s.—has been £3,637,736 ; 
this includes maintenance charges and the payment of 
4 per cent. on the money advanced, and besides this a 
return of 9°5 per cent. has been obtained. The revenue 
has more than doubled itself since the construction of the 
works, and the population has increased 43 per cent. 
in twenty five years. Irrigation, which before was 40,000 
acres, has now reached a total of 500,000 acres, and 
through it hundreds of square miles are secured against 
recurring famines. The length of navigable canals is 300 
miles, and well - constructed roads 350 miles. The 
canals, besides carrying water for irrigation, form part of 
a system of inland navigation of upwards of 1000 miles 
in length, for they connect with 500 miles of the Godavert 
canals and with the Buckingham Canal, which runs for 
194 miles to Madras, and for a further 65 miles south of 
it. 
Three appendices and an index complete the publica- 
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It is an interesting official record of a great and 
and the compilation has been edited with 
the author. 


tion. 
useful work, 
great care by 


SHIPBUILDING AND MARINE ENGINEERING 
DURING 1899. 
No. II. 

Berore entering upon any lengthened reference to 
iotable productions from the stocks of Clydeside, 
Tyneside, and other shipyards, some reference must be 
made to the relative positions occupied by individual firms 
on the roll of tonnage output. It will only be possible 
to refer to the firms finding a place near the top of the 
lengthy list. The “blue ribbon of shipbuilding ” is— 
not for the first time—carried off by the renowned Belfast 
firm of Harland and Wolff, whose output reaches the 
magnificent total of 82,630 tons, contributed to by only 
seven vessels, the average tonnage being thus no less than 
11,800 tons, which is in itself a striking testimony to the 
gigantic character of the steamships now dealt with by 
this famous firm. Second on the roll is the firm of 
William Gray and Co., West Hartlepool, with 77,500 
tons, contributed to by as many as 27 vessels —more than 
one a fortnight—of an average of 2870 tons. Third 
place is taken by Armstrong, Whitworth, and Co., 
of the Tyne, their output consisting of 12 vessels, of 
57.540 tons; naval ships, of course, forming a large part of 
the contribution. Next place is occupied by the Clyde 
firm of Russell and Co., Port-Glasgow, their output 
amounting to 52,460 tons, which, although somewhat in 
advance of their 1898 figure, is below their output of 
1890, when, with two yards going simultaneously, they 
headed the list of shipbuilding firms in Great Britain 
with the magnificent total of 70,570 tons. Their 
present aggregate comprises 16 vessels, all steamers, 
averaging 3279 tons. Workman, Clarke and Co., of Belfast, 
occupy fifth place on the list with an output of 45,018 
tons, a figure some 8500 tons behind that of the year 
previous. Palmers’ Shipbuilding Company and C. 5. 
Swan and Hunter, with practically identical outputs, 
occupy sixth and seventh places. Each of these Tyne 
firms produced seven vessels, making 42,680 tons in the 
case of the former, and 42,520 in that of the latter. 
Fighth place is taken by John Brown and Company, 
Limited, of Clydebank, whose output was 41,400 tons, 
contributed to by only four vessels, giving the high 
average figure of 10,350 tons, not so very far behind the 
average of the Queen’s Island firm, with the Oceanic and 
such like mammoth ships. That the Clydebank average 
should be high is, of course, not to be wondered at, when 
it is remembered that the Japanese battleship Asahi, 
15,200 tons; the Cunarder Saxonia, 14,000 tons; and the 
cruiser Sutlej, 12,000 tons, form three of the contributory 
items. 

Following John Brown and Co. comes the Tees firm of 
Ropner and Son, Stockton, who with 12 steamers con- 
tributed 39,970 tons to the grand aggregate of British 
shipbuilding ; next comes Furness, Withy, and Co., West 
Hartlepool, with seven vessels, making 38,100 tons; 
next J. L. Thompson and Sons, Sunderland, with nine 
vessels of 36,020 tons; Sir James Laing, Sunderland, 
with seven vessels of 34,380 tons; Richardson, Duck, and 
Co., of the Tees, 10 vessels of 34,117 tons; Sir Raylton 
Dixon and Co., Middlesbrough, nine vessels of 34,075 
tons; C. Connell and Co., of the Clyde, six vessels of 
33,183 tons; Vickers, Sons, and Maxim, Barrow, six 
vessels of 32,670 tons; Fairfield Shipbuilding Company, 
four vessels of 31,624 tons; Denny and Brothers, Dum- 
barton, 10 vessels, and numerous barges shipped abroad 
in pieces, aggregating 31,300 tons. The only other firms 
with an output above 30,000 tons—the figure at which, 
arbitrary as it may seem, we are compelled through 
limits of space to stop—is Short Brothers, Sunderland, 
whose output was eight vessels of 30,060 tons. 

Volume is, however, not quite synonymous with value 
in tonnage production, as already indicated, and many of 
the firms whose output falls below the point at which we 
have been compelled to cease enumerating, will after- 
wards—when the technical features of note in the year’s 
productions are being dealt with—be seen to have made 
contributions to the world’s shipping noteworthy from a 
higher standpoint than that of mere tonnage. 

The proportion of tonnage built by British shipbuilders 
to foreign account during the year was much larger than 
might have been expected, considering the increased 
enterprise of other nations in building ships for them- 
selves. Altogether, approaching 320,000 tons were 
launched or shipped abroad to foreign account. Clyde 
builders were requisitioned in this way to the extent of 
about 102,000 tons (equivalent to about 22 per cent. of 
the Clyde total), contributed to by about 95 vessels ; 
the Tyne, 82,000 tons (about 26 per cent.), and 35 
vessels ; the Wear, 89,000 tons (about 33 per cent.), and 
24 vessels; the Tees and Hartlepool, 44,000 tons (about 
15 per cent.), and 20 vessels. The countries most largely 
requisitioning British builders were Germany, Austria- 
Hungary, Norway, Denmark, Spain, Holland, Russia, 
several of which countries, as will afterwards appear ; 
have themselves been busy during 1899, building not only 
for home account but for other countries as well. 

The annual returns made by Lloyd's Register of British 
and foreign shipping have now been published, and as in 
former years the totals therein given are far from agreeing 
with those furnished by builders themselves and compiled 
by the newspapers already mentioned in these articles. 
This, however, is susceptible of almost complete explana- 
tion. Thestatistics prepared by Lloyd's, which—of course, 
take cognisance of all important contributions to the 
world’s mercantile and naval tonnage, whether built to 
the classification of their registry or not--do not make any 
mention of vessels under 100 tons, nor do they embrace 
the enormous number and considerable sized barges and 
lighters built—without classification, of course—either for 
ome service or for service abroad, and shipped to their 


single 1 


remote destinations in pieces. An explanatory note given 
in the course of the returns says:—‘‘Some vessels of 
small tonnage, particularly sailing vessels built in the 
more remote districts, have no doubt not been reported, 
and are consequently omitted. Torpedo boats of less 
than 140 tons displacement, and river barges have not 
been included.”’ Probably few, if any, merchant or naval 
ships of importance are left out of account in Lloyd's 
tables, but that there is room for considerable differences 
between their figures and those furnished by the daily Press 
is evident from the fact that, whereas 280 vessels are noted 
by the Press as going to form the Clyde aggregate output, 
Lloyd’s content themselves with noting 213 vessels, and 
that while on the one hand the Thames is credited with 
138 vessels, on the other the Thames is entitled to no 
more than 13. Such discrepancies of course seriously 
interfere with the matter of averages and percentages, 
and altogether confirm our feeling that strict and pains- 
taking deductions drawn from any statistics, as if such 
were accurate to one ton, or to one hundred tons, are 
mostly idle. 

Bearing in mind these qualifications,and others which 
might be urged, « brief and general account of Lloyd’s 
figures may be given, as concerned with work turned 
out in the United Kingdom. During 1899, exclusive of 
warships, 726 vessels of 1,416,790 tons (714 steamers of 
1,414,774 tons, and twelve sailing craft of 2017 tons), were 
launched in the United Kingdom. The _ warships 
launched at both Government and private yards 
amounted to thirty-five of 168,590 tons displacement. 
The total output of the United Kingdom for the year, 
therefore, is 761 vessels of 1,581,380tons. This surpasses 
all earlier records. In some previous returns the figures 
for 1889 have been taken for comparative purposes as a 
rough approximation to the maximum productive 
capacity of the shipbuilding yards of the United King- 
dom. The fact that the output of that year has now, 
ten years after, been exceeded by as much as 207,000 
tons as regards merchant vessels, and by about 127,000 
tons as regards war vessels, indicates alike the tremen- 
dous volume of the year’s work and the enhanced 
resources of British shipbuilders. With inconsiderable 
exceptions, the output of 1899 is entirely composed of steam 
tonnage. In 1889 10 per cent. of the output was composed 
of sailing tonnage. For the four following years—1890 
to 1893—the proportion rose to 19 per cent. Since that 
period the construction of sailing vessels has rapidly | 
declined, until in 1899 sailing tonnage has formed | 
less than 0°14 per cent. of the output. Of the total | 


output, 1,147,609 steam tons and 2017 sail tons, or | 


1,149,626 tons in all—over 81 per cent.—belong to ports 
in the United Kingdom. Nearly 19 per cent. of the total | 
output has been built to the order of foreign and colonial | 
shipowners in 1899, as compared with 22 per cent. in | 
1898, 25 per cent. in 1897, and 30 per cent. in 1896. | 
Germany during 1899 provided the largest amount of | 
work for British shipbuilders, nineteen vessels of 68,057 | 
tons, 4°8 per cent. of the total output, having been built | 
for that country. Austria-Hungary follows with twelve 
vessels of 36,837 tons. Next come Norway with 28,419 
tons; Spain with 25,586 tons ; and Denmark with 23,597 
tons. 

From the broad general fact that the British ship- 
building output of 1899 was, with inconsiderable excep- 
tions, entirely composed of steam tonnage — sailing 
tonnage, according to Lloyd’s returns forming less than 
0°14 per cent. of the total output—it will be seen that 
1899, not only in respect of its grand aggregate, but in 
the commercial effectiveness of its output, has been a 
record year. The generally accepted estimate of the 
comparative efficiency of steam to sailing tonnage is that | 
it is at least as three to one. The decadence of sailing 
ship construction in British yards has been a rapid enough 
movement. In 1889, just a decade ago, 10 per cent. of 
the output was still composed of sailing tonnage. For 
the four following years—1890 to 1898—the proportion 
rose to 19 per cent. Since that period the construction 
of sailing vessels has rapidly declined, until in 1899, as 
above stated, sailing tonnage has formed less than 0°14 
per cent. of the output. The Clyde, the Tay, and the 
Dee, were wont to contribute to sail tonnage in a con- 
siderable degree, but the only contribution worthy of note 
throughout these districts during 1899 was the schooner 
Gleniffer, 8317 tons, and she was for the nation’s pleasure 
fleet ; not in any way for augmenting mercantile tonnage. 
We have, of course, in a previous article, explained that 
what has been designated “sailing tonnage’? in the 
returns made by many daily newspapers—and amounting 
in the case of one of these to 47,000 tons, or 2°8 per cent. 
of the total—were the barges, lighters, pontoons, and 
other marine structures not mechanically propelled, 
together with the yachts and small coasting craft which 
only by a needless stretch of courtesy can be called 


tonnage, therefore, is only so-called for want of a more 
convenient and accurate mode of classifying it, but its 
inclusion with sail tonnage may in after years lead to 
wholly erroneous deductions as to percentage of sailing to 
steam tonnage, and we prefer, therefore, to accept and 
emphasise, instead of the above 2°8 per cent., Lloyd’s 
low percentage of 0°14. 

Before passing on, it is worthy of note that sailing ship 
production in British building yards promises to be 
scarcely so much of a dead letter during the year now 
fairly entered upon as it proved to be during 1899. 
Already two sailing barquentines, each of over 1000 tons, 
have been launched, one on the Forth and one on the 
Clyde; and notable in themselves as being of the American 
type of four-masters to be employed in the timber trade. 
Other two sailing ships, one of 3000 tons and one a large 
four-master of about same tonnage, are at present under 
construction on the Clyde ; while at Dundee on the Tay 
there is a more striking reversion still to the old order of 
things, in the laying down of a wood vessel, 172ft. long, 
33ft. beam, by about 16ft. mean draught, and 1570 tons 


displacement, for exploration purposes. The hull of the 
vessel is to be constructed generally of oak, with an outer | 


sheathing of greenheart, and will be specially strengthened 
to withstand ice pressure. She is to the order of the 
Antarctic Expedition Committee, of which Sir Clements 
Markham, President of the Royal Geographical Society, is 
chairman. 

Sailing tonnage having been virtually a minus quantity, 
the shipbuilding work of the year—apart from the barges 
and such-like craft which cannot be classed as steam and 
are yet not sailing vessels—entailed a record demand on 
the capacities and resources of marine engineering firms 
in all the districts. Of the forty shipbuilding firms on the 
Clyde, whose work we have included in our review, only 
eighteen, or less than half, make engines as well ; while 
of the thirty-six firms embraced in the Tyne, Wear, Tees, 
and Hartlepools districts, it is an interesting fact that 
only seven firms engage in engine-building as well as 
shipbuilding. In both the Clyde and the North-East 
Coast districts, therefore, a large proportion of the 
machinery required for the shipping produced is con- 
structed in establishments wholly devoted to engine- 
building and boilermaking. On the Clyde this disassocia- 
tion of the two closely interlocked branches of industry 
applies chiefly in the cases of firms doing the smaller or 
moderately-sized classes of work, while in the North-East 
Coast district distinct engineering establishments supply 
the wants of many of the largest shipyards. 

The engineering firms on the Clyde, both those inti- 
mately connected with particular shipyards and those 
working independently for a variety of customers, number 
about thirty-four, and they constructed engines repre- 
senting 478,500 indicated horse-power, as compared with 
510,800 indicated horse-power in 1898 and 373,200 indi- 
cated horse-power in 1897. The engineering firms on the 
Tyne, twelve in number, turned out engines aggregating 
276,380 indicated horse-power, as compared with 252,850 
indicated horse-power during 1898 and 186,170 during 
1897. Those on the Wear, six in number, turned out 
engines representing 139,100 indicated horse-power, as 
compared with 144,400 in 1898 and 98,700 in 1897 ; while 
those of the Tees and Hartlepool, three in number, turned 
out 130,000 indicated horse-power, which was about the 
same as during the year previous. The grand total of 
engineering production throughout the United Kingdom, 
and the contributions of the several districts, are shown 
clearly in the following table:— 


1.H.P. 
Hartlepool 
Humber 
Mersey ... 
Barrow... 
Tay 


Total 1.H.P. ... 1,389,870 

As to the work of individual firms, the Wallsend Slipway 
and Engineering Company, Limited, not only head the 
list of firms in the Tyne district, but is ahead of all 
others in the United Kingdom. A German firm, how- 
ever, the Vulcan Company, Stettin, secures first place in 
the World’s roll of engine-builders, with the magnificent 
total of 88,300 indicated horse-power. The Wallsend 
Company's figure is 67,600 indicated horse-power, con- 
tributed to by nineteen sets of engines, including those 


'for the splendid Cunard steamship Ivernia, built by 


Swan and Hunter, and those for one of the warships 
built at Elswick. Ranking next to the Wallsend Com- 
pany in point of indicated horse-power comes the Belfast 
tirm of Harland and Wolff with seven sets of 66,150 
indicated horse-power; the Oceanic’s 27,000 and the 
Saxon’s 11,800 indicated horse-power beginning and 
closing the record of the great Belfast firm’s output during 
1899. Next comes Hawthorn, Leslie, and Co., Hebburn- 
on-Tyne, with nine sets of 56,300 indicated horse-power, 
including the machinery for four large merchant ships, 
and for H.M.S. Bulwark, launched from the Devonport 
Dockyard; a small foreign battleship; and three 
destroyers. The North-Eastern Marine Engineering 
Company, of Wallsend, come next with 55,800 indicated 
horse-power, but adding to this the work turned out at 
its Sunderland Works, the total of this firm reaches 
83,375 indicated horse-power, a figure not much behind 
that of the German Vulean Company. A Clyde firm— 
John Brown and Co., Limited, Clydebank—follows, its 
total being 53,480 indicated horse-power, contributed 
to virtually by only four items, viz, the machinery for 
the Japanese battleship Ashai, for the first-class cruiser 


shape alle | Sutlej, and another built in the dockyards, and for the 
merchant shipping. The above 47,000 tons of sailing | . 


Cunard Line twin-screw steamer Saxonia. Ranking next 
on the list is the Stockton firm of Blair and Co., Limited, 
whose figure is 52,700 indicated horse-power, spread over 
as many as thirty-six sets, the vessels for which were 
built in various localities. The Clyde again appears with 
the Fairfield Company’s 51,650 indicated horse-power, 
installed into only four vessels —the two twin-screw 
Castle liners Kinfauns Castle and Kildonan Castle, and 
the armoured cruiser Cressy, and destroyer Falcon. 

Limits of space will not permit of further enumerating 
the output of individual engineering firms. In a third 
and concluding article, the work of shipbuilders and 
marine engineers in other countries than our own will be 
dealt with, and some general comments made on the out- 
standing technical features of both home and foreign 
productions. 


Tue Bill which the Burnley Corporation is placing 
before Parliament with regard to the construction of electric tram- 
ways in Burnley and district is meeting with opposition from the local 
authorities concerned. At the monthly meeting of the Burn’ey 
oa Council held last week it was decided to preceed with the 
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THE PARIS INTERNATIONAL EXHIBITION. 


Ow visiting the side of the quadrangle of the Champ de 
Mars formed by the three palaces devoted to education, 
civil engineering and transport, and chemical products, 
one is immediately struck by the perspective of long, 
unbroken lines, which seem to exaggerate their already 
vast dimensions. When we say that the great pile of 
edifices from the foot of the Tour Eiffel to the mechanical 
section, running parallel to the mining and metallurgical 
and textile buildings already described, have a length, 
roughly speaking, of 500 metres, and a total width of 
close on 130 metres, it will be readily conceived that the 
architects have had an admirable opportunity for making 
the most of this sense of perspective, and they have 
utilised it to the best advantage. The bays are continued 
from one building to another, and the vertical, horizontal, 
and curved lines formed by the pillars, the flooring, and 
the roof, seem to be repeated almost indefinitely, as if by 
reflection from mirrors. At present this apparently 
endless perspective undoubtedly causes a feeling of 
monotony, but it is easy to imagine that when all these 
lines are broken by stands and flags the effect will be 
most imposing. Though the dimensions and the arrange- 
ment of the galleries are practically the same in all three 
buildings, and thus produce a perfect harmony in the 
whole, the construction of each is 

yet carried out on an entirely dif- 

ferent plan. The desire of archi- 

tects to produce something new and 


replaced by a huge gantry, which ran the whole length of 
the building. 

In the civil engineering palace the architect, M. Jacques 
| Hermant, has made a radical departure from the methods 
| of construction in vogue in France. The French archi- 
tect usually designs buildings on the principle of the 
are equilibré—that is to say, with two segments oe 
at the centre; and this is adopted to a modified degree 
in many of the edifices on the Champ de Mars, though, 
of course, the support given to the roof by the pillars 
which carry the upper floor minimises the utility of the 
balanced arch. M. Hermant has gone abroad for his 
ideas, and it appears that he has taken them from the 
Chicago Exhibition. The building is entirely supported 
by two longitudinal series of * formes,” of which an 
illustration was given in these pages some months ago. 
Each assemblage is composed of two light pillars, 
branching out at the top in a series of segments. The 
two pillars are connected at the top by horizontal and 
semicircular sections, which span the upper gallery, the 
two being braced by diagonal ties. From each side there 
spring out other segments for the roof, and the ** formes” 
are connected with each other by semicircular sections, 
which are also braced by diagonals with the top horizontal 
girder. The effect is that of a cantilever arch in the 
sense that the two arms balance each other, and further 
rigidity is given to the structure by the broad base of the 


gorical paintings, in the same way as the friezes along th 
fayade and the walls of the arcades. The palace wil] be 
devoted to everything connected with civil engineerin, 
and means of transport, though most of the locomotiy a 
of which there will be a specially interesting display, will 
be seen at the Vincennes annexe. Russia, Germany, an a 
Switzerland are already fitting up their sections, and 
nearly the whole of the Russian exhibits have arrived 
but as they are still packed up, it is impossible to give any 
idea of their character. 

The building devoted to chemical industries is con. 
tinuation of the civil engineering palace, and is of about 
the same dimensions as the Palace of Education. It jg not 
so broad as the edifice just described, and this has pre- 
sented some little difficulty in harmonising the lines of 
the facade on the Champ de Mars. As the civil engineey. 
ing palace extends outwards about 10 metres, the archj. 
tects have had to connect up the broken lines by designing 
a tower at each end of the building. There is nothing 
calling for special attention in the chemical palace, but at 
the end of the building, on a line with the mechanical 
engineering section, some interesting foundation works 
are being carried out for the gas engines which are to 
supply some of the motive power. Most of the founda. 
tions are built up with walls of rubble upon which are laid 
steel girders. A novel system, however, is employed 
for the foundation of the 800 horse-power gas engine 

which is to be exhibited by the 
John Cockerill Company, of Seraing, 
This, we need hardly say, is the 
most powerful gas engine ever 


striking is seen in the design of the m7 
entrance to the educational palace, sa 


which is situated at the foot of the 
tower, and forms a pendant to the 
dome and arch of the Palace of 
Mines and Metallurgy. The en- 
trance is in the form of a rectan- 
gular hall rounded off at the ends. 
The rectangle is constituted by the 
columns supporting two arches, one 
at the entrance, and the other lead- 
ing into the building, and between 
these are five other arches of in- 
creasing width and height, to give 
to the roof and ends of the hall a 
semicircular shape. All the arches 
are built up in the same way of 
girders formed of plates and braced 
by horizontal and diagonal ties, 
and they are connected with each 
other by curved sections. At the 
height of the upper floor the 
columns are connected by big gir- 
ders, to which are bolted horizontal 
sections made of heavy plates. 
This platform extends outwards in 
the form of a marquise. The front 
arch, which is intended to give an 
impression of massiveness, is con- 
structed with a light framework of 
square sections, which, like all the 
rest of this work, is being encased 
in wood and covered with cement. 
On passing through the entrance 
we come to an octagonal hall sup- 
ported by columns, each composed 
of two steel joists, from which 
sections spring out to the centre of 
the roof. Behind these pillars are 
columns of girders connected at 
the top with each other, and with 
the round joists, by semicircular 
sections, and from them also spring 
sections which constitute a sort of 
fiving roof over the gallery around 
the hall. At each alternate column 
the roof comes down to a point 
like a curved triangle, and between 
them it thickens out in the middle. 
This will be decorated with mural 
paintings. Each side of the hall 
opens out in a bay, the longitudinal 
ones being made to correspond with 
those of the other buildings. The 
columns which support the upper 
floor and the roof are built of light 
angles and plates, and the bays are 

spanned each side by long triangular sections constructed 

on the principle of the jib crane. 

Here, as elsewhere, a feature of the building is the 

economy shown in the employment of metal. The | 
framework is, of course, constructed entirely of steel, | 
but the architects have relied for strength to resist | 
strains and stresses more upon the bracing together of | 
light sections than on the bulk of metal. Everything is | 
built up of angles, tees, and plates. As the idea has | 
been to use the minimum weight of metal compatible with 
the essential factor of safety, no rolled iron enters into 
the construction of the buildings at all. The advantage 
of this system is twofold. In the first place, the steel 
firms were for a long while behindhand with contracts, 
because there was an absolute dearth of raw material, 
and at one moment it seemed very doubtful whether the 
whole of the steel required would be delivered in time to 
allow of the edifices being completed by the opening of 
the Exhibition. As it is, they have only just managed to | 
complete contracts, and had much larger quantities of | 
metal been required the fears of a probable delay would, 
no doubt, have been justified. Again, this system of 
building up with small sections greatly facilitated the | 
work of construction. Each piece was sent to the | 
Champ de Mars marked for the place it was to occupy, | 
and being easily handled, the parts were quickly riveted | 
together on the ground, and lifted into position. In the | 
case of the civil engineering paiace, the work was done 

without any fixed scaffolding whatever, this being 


| lattice girders, the horizontal girder supporting a loggia, 


ENTRANCE TO PALACE OF EDUCATION 


“ formes.’ The arms span about two-thirds of the bay, | 
and a raised roof is constructed in the centre. There are 
three principal bays of 27 metres span, and separated by 
galleries of 9 metres. The total width of the building is 
129 metres, and the length is 281 metres. 

The entrance to the civil engineering palace is of very 
ornate design. It is built up on a square structure of | 


which opens at the top and carries a profusion of orna- | 
ment. The method of fixing these decorations differs 
essentially from that usually employed for such work. 
Instead of the metallic netting which is generally fixed 
on the wood framework, the builders use thin sheets 
which have been punched with a number of lozenge- 
shaped holes. The pieces thus punched are bent each 
way, and present innumerable points that bind the plaster 
more effectively than in the case of the usual wire net- | 
ting. The sheets are easily nailed to the framework, and 
only very thin layers of plaster are required to finish it 
off, so that there is a notable economy both in time and 
material. The plaster casts themselves are remarkably 
light and thin. The plaster is bound together by what is 
called “ staff,’ or a backing of fibrous material. The 
fibre, or jilasse, is incorporated in the cement, and an | 
absolutely safe setting is thus obtained. The arch at the 
entrance has a height of 20 metres, and forms the section 
of a dome which leads into a vast lateral bay, an arrange- 
ment which cannot fail to strike the visitor with the size 
of the building. The dome will be decorated with alle- 


built, and will undoubtedly prove 
the centre of attraction in this part 
of the Exhibition. The materia] 
used for the foundation is a modifi. 
cation of armed cement, which is 
employed so extensively on the 
grounds. In conjunction with the 
cement, however, the makers use 
perforated bricks, which are laid 
over a number of vertical rods and 
bound together with cement. Upon 
this brick foundation are laid ver. 
tical hollow columns of armed 
cement. Each column is made in 
half sections, which, on being fixed 
in position, are bound together with 
the ends of the metal strips em- 
bedded in the cement. The in- 
ventor of this system claims that 
it is far superior to the ordinary 
armed cement, inasmuch as it is 
not liable to disintegrate and fall to 
pieces. The claim, at any rate, 
emphasises a supposed defect in 
the new material, which has lately 
been attracting a good deal of at- 
tention among engineers. It is 
true that the cement has resisted 
very severe tests, but, on the other 
hand, the collapse of a building on 
the Exhibition grounds a_ few 
months ago would seem to show 
that it is possible to rely too much 
upon the merits of this material. 
It should be remembered, too, that 
armed cement is so recent an in- 
vention that no experience has yet 
been gained of its durability, and 
it is by no means improbable that 
the metal and cement, by repeated 
processes of unequal contraction 
and expansion, would have a 
destructive influence on each other. 
It is possible, for instance, that the 
metal strips would eventually wear 
away sufficiently large cavities in 
the cement to allow of the infiltra- 
tion of water, when the oxidisation 
and destruction of the metal would 
deprive the cement of the binding 
force which gives it the necessary 
strength to be used for building 
purposes. Of course, where large 
thicknésses of cement are em- 
ployed, the danger would not be 
nearly so great as in the case of 
thin walls where the resistance 
depends mostly upon the metal, and in many structures, 


‘which have to bear enormous strains, the builder has 


carried his faith in the new material to the extent of 
making the walls half a brick thick. For temporary 
buildings, like those on the Exhibition grounds, armed 


/ cement is undoubtedly more economical than any other 


material, but it will need a good deal of fresh experience 


| before architects can feel themselves justified in specify- 


ing armed cement for permanent buildings. ae ; 
Joining at right angles the two lines of edifices running 
down each side of the Champ de Mars is the machine 
gallery, which will supply most of the motive power to 
be utilised on the grounds. As the building has a span 
of 30 metres, it was originally proposed to utilise the 
material of what was known as the ‘thirty metres 
gallery” forming part of the last Exhibition. Rather 
than pull down the building it was proposed to transfer 
it bodily to the new site, an operation which presented no 
little difficulty in view of the fact that, as it stood at right 
angles with the old machine gallery, it would be neces- 
sary to turn it half way round. We described how the 
operation was performed at the time it was carried out, 
but, unfortunately, during a violent storm, the metallic 
framework collapsed, thus necessitating a reconstruction 
of the building. The centre of the new machine gallery 
will be devoted to electrical mechanism and the two ends 
to steam engines and other products of the mechanice! 
engineering industry. The Avenue Bourdonnais end 0 
the building is set apart for French machinery and the 
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e Suffren end for foreign, though it appears that by 
most important show will be made by the Ger- 
The Teutonic engineers were, in fact, very quick 
he advantages of making a good display at the 
Exhibition, and showing the progress they have accom- 
ished during the past ten years, and the various 
Chambers of Commerce throughout the country have 
been very energetic in grouping together the various 
industries so that they may make the most of the space 
at their disposal. No fewer than 3000 German firms will 
be exhibiting, and the capital involved is more than 
90,000,000f. German firins will supply most of the 
electrical machinery for distributing power to exhibitors. 
Siemens and Halske, of Berlin, and Schiickert and Co., 
of Nuremburg, will each have a dynamo giving energy 
equal to about 2000 horse-power. Helios, of Cologne, 
will lay down a dynamo of 1900 horse-power, and Lah- 
mayer, of Frankfort-on-the-Maine, will have another of 
1400 horse-power. These dynamos will be driven by 
steam engines supplied by Herr Borsig, of Berlin, the 
“Ausburg Company, and another firm. The magnitude of 
these installations will be seen from the fact that the 
foundations have been laid to a depth of from 6 to 8 
metres. Other important exhibits of steam engines and 
electrical mechanism will be made by English, American, 
and Belgian firms. In the French section the machinery 
will be put in position by a Titan electric crane con- 
structed by M. Blane. This is in the form of a massive 
gantry, upon which is fixed a bridge of inverted bow 
girders carrying the lifting gear. The crane runs on six 
wheels, the two central ones being geared by bevelled 
teeth to two long rods, which are operated by electric 
motors at the top. 

In the foreign section the heavy mechanism is lifted by 
a novel form of crane constructed by Carl Flohr, of 
Berlin. The framework is of semicircular form, and is built 
up of light girders braced with diagonal ties, and the ares 
are connected with the platform at a height of 14 metres 
from tne ground. The total width is 66°70 metres. 
The crane is built to raise loads of 25 tons, but it will 
easily deal with 80 tons. There is a separate motor for 
each movement, and the lifting hook is operated by two 
motors in parallel. Each of these motors develop a force 
equal to 18 horse-power. The chariot is operated by an 
8 horse-power motor, and the crane itself by a motor 
developing from 385 to 86 horse-power. The rate of 
working is 86 metres per minute for the crane, 40 metres 
for the chariot, and 6 metres for the hook. The electrical 
equipment has been carried out by the German 
Thompson-Houston Company. A considerable amount 
of German machinery has already arrived, and the 
enormous weight of the engine parts which are waiting 
to be fitted up give a striking idea of the importance 
of these exhibits. 
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THE TWO-HINGED ARCH. 


So far as theoretical considerations are alone regarded, 
the tripled-hinged arch, already discussed in our columns, 
possesses some advantages which are not ccmmon to the 
two-hinged or the hingeless types. The first point to be 
determined in the three examples is the locus of the 
point of intersection of any load and of its corresponding 
reactions, and it must be admitted that in this respect 
the arch with three hinges affords much greater facilities 
than its fellows. Wherever the load may be situated, it 
is known @ priori that one of the lines of reaction must 
pass through the hinge at one of the abutments, and also 
through the hinge at the crown, and that the remaining 
line of reaction must also pass through the hinge at the 
other abutment. Again, since the three forces, consisting 
of the load and the two reactions, are in equilibrium, 
they must meet in a point which is that of their common 
intersection on the line of loading. The amount of the 
load being a known quantity, a very simple stress diagram, 
drawn to scale, will give the magnitudes of the reactions, 
and one of the many difficult problems in connection with 
the determination of the stresses upon archesis thus readily 
and satisfactorily solved. This method applies equally to 
horizontal and inclined loads, for if instead of a vertical load 
a horizontal or inclined load be substituted, the reactions 
can be found in a similar manner by using the lever arms 
of the load. In fact, in whatever manner the loading 
may be arranged, the theory of the three-hinged arch is 
more precise and acceptable than that of the other two 
types. The reactions due to the loads can be accurately 
found without the necessity for drawing upon assump- 
tions depending upon the theory of elasticity ; and the 
reactions having been once ascertained, the resulting 
stresses can be computed with the same fidelity and 
exactitude as in the case of a simple truss or girder. In 
a word, the essential difference between the one and the 
other two types is, that in the former the introduction 
of the central hinge or pivot causes the reactions and 
resulting stresses to be statically determinate, whereas 
both the latter types are statically indeterminate struc- 
tures. Whether these admitted theoretical advantages be- 
longing to the arch with three hinges altogether counter- 
balance whatever practical merits its two-hinged compeer 
may possess, our readers will be able to judge for them- 
selves as this article proceeds. 

Arches with two hinges, one at each point of support, 
present greater difficulties in dealing with them than the 
first-named type does. This is due to the paucity of 
data at our command; for though the amount and 
direction of any load at any point, or of any num- 
ber of loads at any number of points on the arch 
may be regarded as known quantities, neither the lines 
of direction nor the magnitudes of the reactions assume 
the form of data as in the former example. In this 
instance the values of the reactions are not dependent 
solely upon the amounts of the loads themselves, but are 
influenced by the contours of the arch and the material 
of which it is constructed. It is recognised that the 
reactions of an arch of this type must pass through the 
hinges at the abutments, since the bending moments are 


equal at those points to zero. There is another condition 
also which belongs to both arches with three and two 
hinges ; that is, that as the load is equilibrated by the 
two inclined reactions, their directions or lines of action 
must intersect that of the load at a common point. The 
position of this point for different loads will trace out or 
locate a curve called the reaction locus, and as the 
abscisse or the distance of the several points from either 
the abutment or centre of the span is known, it only 
remains to calculate the other co-ordinate and the points 
in the curve are determined. It is assumed in the 
equations whose solutions furnish the data necessary for 
the designing of the structure, that the form of the 
arched rib is the parabolic, but if the rise of a circular 
segmental rib does not exceed one-tenth of its span, it 
may be regarded as practically coinciding with a parabolic 
arch of the same span and rise. It should be borne in 
mind, as all bridges should be designed to meet the 
requirements of that distribution of the dead and live 
loads which produces the maximum stresses upon the mem- 
bers, that in all two-hinged arches the most unfavourable 
conditions obtain when it is assumed that the dead load 
covers the whole span and the live load one-half of the span. 

A reference to the accompanying table, in which the 
general dimensions of some of the two-hinged arches of the 
largest span are recorded, will show that the maximum 
span of that type has attained to the imposing length of 
840ft., and is by a good deal the largest arch in the world. 
If this example be contrasted with another of the three- 
hinged type over the river Mississippi, which has a span of 
456ft., which, we think, is the maximum reached by that 
class of arch, the difference becomes very manifest. 
There is another and very important point in connection 
with these two bridges which undoubtedly appears to 
demonstrate that, with its erection, the preference for the 
double-hinged system commenced to assert itself. The 
triple-hinged arch was built in the year 1888, and the 
Niagara bridge ten years later. We have no intention 
for a moment of suggesting in the least degree that there 
was any fault or defect in the Mississippi River structure. 
The change in the character of the design was possibly due 
to the great discrepancy in the respective spans of the two 
arches and their corresponding total weights, or perhaps 
to the same reason that dictated the selection of that type 
for the smaller Niagara bridge of 550ft. span. This steel 
arch was made continuous at the crown, because it was 
considered that by dispensing with the central hinge the 
rigidity of the whole structure would be considerably aug- 
mented. This expectation was subsequently fully realised 
by the fact that the vibration occasioned by the passage 
of a railway train over the bridge at a speed of twenty 
miles an hour was hardly noticeable. An additional 
proof was afforded by the smallness of the deflection, 
which, under a test load of 3} tons per foot run, did 
not exceed 0'812in. It will be seen from the tabulated 
list that, following it in the order of the relative spans, 
there are five more bridges, all of which exceed in this 
dimension, the assumed maximum span of the three- 
hinged type over the Mississippi River. A comparison of 
the double and triple-pivoted systems in their application 
to bridges and roofs will suffice to demonstrate that it is 
not so much the absolute amount of the loading to which 
they are subjected that has put so great a gulf between 
them as the character of the loading. It is the heavy 
live load to which all bridges, especially those de- 
signed to carry railway traffic, are exposed which has been 
the chief cause of omitting the central hinge and making 
the arch continuous at the crown. This violent disturb- 
ing influence is practically non-existing in arched roof 


Table. 
Name. Span. Rise Depth Web. Opened. 
Niagara Falls (1) 840... 150 26... open ... 1898 
Niagara Falls(2) 550 ...114 ... 20... ,, ... 1897 
Garabit ... ... 545 ... 215 
Grunenthal ... 513 ... 77 
Harlem River... 510 92 13... solid ... 1889 
Mineapolis 258 26 5... open ... 1894 


trusses, and that is why so very many, in fact, nearly all 
the large arches for roofs have been erected with a 
central pivot. A notable exception to this general rule 
is to be found in the handsome arched roof of the Grand 
Central Station of New York, which has a span of 
200ft., and a rise of 94ft. The introduction of the hinge 
at the crown of an arch under certain conditions, and 
the omission of it when not only these conditions do not 
obtain, but others of a very opposite description are 
substituted for them, seems to corroborate the state- 
ment, supported as it is by the examples quoted, that 
for railroad bridges of large spans and exceptionally heavy 
traffic, the two-hinged type possesses claims superior 
to those of its rival, especially with respect to rigidity. 
It is true that this advantage is in some degree 
diminished by the fact that the arch continuous at the 
crown is more affected by thermal stresses than its dis- 
continuous fellow. But nevertheless it would appear 
that this comparatively slight demerit is more than 
counterbalanced by its other valuable practical endow- 
ments. Otherwise it would be difficult to explain why it 
has so far outstripped its competitor, except in the smaller 
and lighter kind of structures already referred to. 
Suspension bridges are subject to exactly the same con- 
ditions as those of the arched type in their relation to 
ordinary girder bridges. In these latter structures there 
are only vertical reactions at the points of support, and the 
respective magnitudes of them can be calculated without 
fear of any uncertainty with respect to the results. But 
in the two other classes of designs a horizontal reaction 
is introduced, in addition to the one common to all ina 
vertical direction, and the former is, strictly speaking, 
indeterminate in continuous structures. In other words, 
the reaction and the stresses upon the separate members 
can only be ascertained by taking into account the 
amount of deformation to which the material might 
be exposed—a condition which is itself based upon 
the assumption tnat the deformation shall not ex- 
ceed the limit of elasticity. Should this limit be sur- 


passed—a very unlikely but still possible contingency— 
either by the loads being excessive or erroneously and 
disadvantageously located, the whole theory falls to the 
ground, and the degree of stability and safety pertaining 
to the entire structure becomes also indeterminate, and 
must remain more or less a matter of pure conjecture. 
It has been stated—and although we do not endorse the 
statement, yet we admit there is a good deal of force in 
it—that too much attention is given in the designing of 
arches of metal, whether in the form of solid-plated ribs 
or those of the open truss class, to the results obtained 
by purely theoretical and mathematical investigations. 
These, however minute and complicated they may be, 
and whatever the amount of care bestowed upon them, 
only furnish us at the most with approximate solutions. 
Some of the assumptions, and they are numerous, which 
are indispensable in the mathematical operations for 
ascertaining the stresses in an arched or trussed rib are 
known to be at the least incorrect, such as, for instance, 
that the elasticity is uniform throughout the whole of 
the material employed in their construction. Another 
instance is to be found where, in order to simplify the 
formule and render them more manageable, it is assumed 
that the moment of inertia of the cross section of the arch 
varies from the crown to the hinges at the abutments in 
the direct ratio of the secant of the angle of the inclination 
of the axis of the arch. This hypothesis cannot be 
accepted as true, even to an approximate degree of 
accuracy, except for a small portion of the structure. In 
all bridges, roofs, and engineering works on a fair scale of 
magnitude, it is universally recognised that their ultimate 
success depends upon their constituting a felicitous com- 
bination of the application of abstract principles to the 
details of working requirements. If, therefore, we con- 
consider the triple-pivoted system as the theoretical or 
ideal typical arch, we think the following conclusion may 
be with all fairness arrived at. It is to the effect that, 
having a due regard to the information placed before our 
readers, and the examples quoted, the two-hinged arch 
may be said to have achieved the desirable combination 
alluded to. While availing itself as far as possible, of the 
theoretical principles pertaining to its neighbour it intro- 
duces a modification which is sufficient to convert the one 
type into the other, and render the latter better adapted 
to the exigencies of actual practice on a large scale. 


AMERICAN MACHINE TOOLS. 
By AMERICAN CORRESPONDENT. 
No. 1. 

THE introduction of American machine tools into 
European markets and European manufacturing estab- 
lishments has naturally aroused considerable discussion 
as to the relative merits of English and American tools. 
It has also aroused much interest as to the details and 
special features of the American machines. Whatever 
may be the outcome of the present competition, there is 
no avoiding the actual fact that American tools are now 
firmly established in competition with those of English 
and continental manufacturers. In view of all this, there 
is exceptional interest attaching to the details and 
drawings of American machine tools, which you are now 
enabled to publish. All manufacturers of such tools are 
chary of giving out working and detail drawings, and the 
American manufacturers are very careful on this point, 
since they naturally do not desire to make their special 
features of design public in a new field of competition. 
This is but natural, although many outsiders of experience 
have long held the opinion that there is little real com- 
mercial benefit in secrecy of this kind. Nevertheless, 
I have succeeded in obtaining a number of drawings of 
different machines, which are reproduced as the illustra- 
tions of the present articles. 

A feature of American mache tool design is the great 
attention paid towards getting the greatest possible 
capacity of output, not only by continual improvements 
and modifications in the details of the mechanism, but 
also by improvements in the attachments, operating 
handles, &e., and in their arrangement to meet the con- 
venience of the workman and facilitate his work, thus 
again aiding in increasing the capacity of output. This 
is very important in a country where the unions have not 
as yet imposed limitations of capacity and of individual 
work on the machinists—or engineers—trade, as they have 
done in some other trades. This is especially true in 
cases where the men are paid by piecework, and where 
their pay averages very much more than by day wages, 
while the output is increased in even greater proportion, 
so that the employers as well as the men reap the 
benefit. Another feature is the extensive use of auto- 
matic mechanism, to increase the speed and facility of 
executing the work and to reduce the amount of skilled 
labour required, thus greatly increasing the output 
capacity per man. 

The ideas as to American machine shop customs 
and management which have recently been pre- 
sented in English papers are somewhat rose-coloured— 
far too much so to represent average conditions. 
There are, of course, many works where good 
management, sanitary conditions, and general satisfac- 
tion prevail ;. but these are the leading works, and it is 
by no means general to find washing and bathing appli- 
ances provided profusely or at all. There are all sorts 
and conditions of shops, managers, men, methods, and 
machines, and it is by no means a universal rule in the 
United States, any more than in other countries, that the 
employers are interested in the welfare of the men, or 
that the men take an active interest in their work, and 
are eager to work to their full capacity. 

These remarks are not made to depreciate the condi- 
tions of work in the United States, but to put the matter 
plainly, and to correct erroneous ideas which are likely 
to be given by enthusiastic descriptions of certain indi- 
vidual works, written in such a way as to give the im- 
pression that the writer is describing general instead of 


special conditions. It must not be supposed for an 
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obtainable, 
mechanical 
vanying drawings. 
such construction, 
which are 0 
After t 
consider cert 
The turre 


ain particular machine tools in detail. 


they show, as a rule, but little of the | diameter. 
construction, except as elucidated by accom- 
As already noted, it is the details of ing the back gears by means of the lever. 
and not mere pictures of machines, ; 
f interest and importance at the present time. 


t lathe shown in Fig. 1 is of 20in, swing, and 


The four-step cone carries a 8in. belt, 


}and has a friction device for locking and unlock- 


When 


| this lever is in one position the cone is loose on the 
spindle, and is connected by friction with the back of the 
hese introductory remarks, I will now proceed to face plate gear. When the lever is in the other position 


this gear is out of action, and the cone is tight upon the 
spindle. The back gear can also be thrown out in, the 


Fig. 1—-FAY AND SCOTT TURRET 


was built by Fay and Scott, of Dexter, Maine, U.S.A. It 
is intended for the manufacture of articles in duplicate 
from bar stock and castings, each of which articles requires 
a number of separate operations. Its weight is about 
3400 1b., and its price is listed as £180. The details of 
this machine are shown in Figs, 2 to 6. It has a heavy 


frame. 7ft. long in the bed, with a pan or trough bed, from 
which the waste oil is run into an iron bucket swung 
An oil pump is provided, 


below by means of trunnions. 


LATHE 


usual way. The cone is double back geared; that is, by 
slipping the wheels K N on the cone the ratio of back 
gearing can be changed, thus getting twelve changes of 
speed for the spindle. This will be understood by ex- 
amining Fig. 4. 

The lead screw mechanism is a special Zfeature of the 
lathe, and is patented. In the general view, Fig. 1, will 
be seen a white upright lever attached to the bed. in front 
of the headstock, just below the second step of theZcone 


Fig.4; Head Stock Mechanism. 


Clutch Case Hard CaseHerd. 24T10P 


Details of Clutch D.B. 


stated, the head screw is also used for feed. Below it is 
a shaft extending along the front of the lathe—see Figs. 1 
and 2—to which is keyed a lever f f, coupled by a rod 
jointed at z to a clutch lever in front of the headstock. 
In the apron, a sleeve, sliding upon the shaft, carries a 
lug, which stands nearly vertically when the clutch lever 
is pulled to the right. See the lever marked “lever 
handle ”’ in the end view, Fig. 2. An adjustable device on 
the lead screw carries a snug, which, at the desired posi- 
tion of the apron, comes into contact with the lug, and, 
in rotating, pushes it over, partly rotating the rod, aud 
throwing the clutch out of gear. 

The headstock mechanism with its gears is shown in 
Fig. 4, and the following tables give the change gears and 
the index table :— 


Change Gears. 


Number, Teeth. Diameter. Bore, Face. 
Inches, Inches. Inches. 
79 32 12 28 
71 40 3h 
74 52 44 ‘ es 
75 56 
77 72 6A 
79 88 a 
80 96 84 
Tudex Table, 
Thread. Stud Screw. 
2 64 32 
= 64 48 
4 64 64 
32 40 
6 32 48 
a 32 56 
32 64 
9 32 72 
10 22 80 
1] 88 
1h 16 46 
12 32 96 
3 16 52 
14 16 56 
16 16 64 
18 16 72 ' 
20 16 80 
22 16 88 
24 16 96 


The proportions of the gearing of the headstock mechan- 
ism shown in Fig. 4 are as follows :— 


Aand B 26 threads, 10 pitch 

CandD |. ... 

E and F 

} 64 

H 32 

J 16 

| iy 8 

71 8 

M 87 
N 
21 7 
7 


10TH Perin 
Total Length of Spind 37% 
TK 
NY 
‘ H 
; 
AN S GUM 
247 10P 
AMERICAN TURRET LATHE—DETAILS 
Which supplies oil through the centre stem of the turret as pulley. This lever—A, Fig. 3—operates a sliding sleeve The turret on the bed, which takes the place of a head- ‘ 
Wellas over the carriage. The countershaft has two self- |B, inside which is a clutch C. This engages either with stock, is hexagonal in plan, with a diameter of 1lin. over Bee 
oiling rim friction pulleys, 12in. diameter and 4in. wide on | a clutch on the end of a hollow shaft D, whose other end | the faces. It has six holes, usually 1jin. diameter, but : 
the face, and these run at about 125 and 150 revolutions per | carries a change gear E, or else it engages with aclutch on | made of any size required. The turret revolves auto- a 
minute, In Fig. 2, opposite page, are shown the bed | the end ofa shaft I, passing through the hollow shaft, and | matically, and its power feed is driven from a pulley on i 
details, with a portion of the carriage, the feed, and the carrying the feed cone G at its outer end. Ineithercase the end of the lead screw, which works through a worm \ 


headstock. In this illustration will be noted the double 
V guides on each side of the bed. 
bearing 33in. diameter, 


and a hole through it 2,);in. 


the sliding sleeve B transmits the motion from the clutch 
attached thereto to the lead screw H, which also acts as 
The headstock, Vig. 4, has a spindle, with a front | a feed rod. 


The feed mechanism is seen in Figs. 2 and 4. 


As | 


and gear to a rack and pinion, as shown in Fig. 5. This 
gives a wide range of feeds. The details of the turret : 
and its mechanism are shown in Fig. 5, while Fig. 6 is a 
plan of the bottom face of the turret. 4 
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There is an automatic stop for each tool, independent lever carrying these screws brings them successively in 
of the others. The outer end of the arm A—Fig. 5—is line with the stop C, by the cam groove in the bottom 
provited with six set screws B, which ean be adjusted face of the turret, as shown in Fig. 6. The curve of this | 

canris such as to move 
the end of the lever} 
from one stop to the | 
other at each one- 
sixth of a revolution 
of the turret. The 
turret in Fig. 6. is 
somewhat moditied 
from that shown in 
Vig. 5. Provision is 
also made by which 
any one of the screw 
stops can be set so 
that it will be skipped, 
omitting the tool 
governed by that 
screw, 

The belt feed for 
the carriage, and the 
screw-cutting feed, are 
driven from a gear on 
the outer end of the 
head spindle, and 
arranged with a gear 
inside the headstock 
for reversing the 
motion by means of 
the lever shown in 
front of the head- 
stock—see Fig. 2 for 
details of the lever, 
and Vig. 4 for details 
of the clutch D B. 
This device is also 
operated by a lever 
at the left end of 
the apron. The car- 
riage is fitted with an 
automatic stop, oper- 
ated by the revolution 
of the lead screw. The 
carriage is fitted with 


a tool turret 4in. diam., 
==! re instead of the usual 
Tt es = tool block or rest, this 
Pi a oe turret being connected 
with the cross feed. 
= EZ. Z It is revolved by 
LL am . 
BAZ LI means of the hand 
lever on top. A single 
motion of this lever 
Cqauanyo7 LZ ZZ 
7 to the right and back 
é again unlocks, re- 
3 binds the turret in 
i : position. 1e too 
i adapted to hold regu- 
j lar lathe tools, with 
"HEX. shanks lin. by fin. in 
ZY section. 
This feature of the 
ZZ Vay and Scott lathe 
: aoe > is covered by patents. 


Fig 7. @ 
Carriage or Tool Turret. 


Seetiona/ 
£/evation. 


Plan Showing the Hang Lever 
Lock. 


Sectional! Plan. 


AMERICAN TURRET LATHE—DETAILS 


independently of each other, so as to control the forward | The carriage turret fits on the lathe carriage in place of the 
movement of any one of the tools carried by the turret, | tool block, with which it is interchangeable, the change 
independently of the other tools. The end of the arm or | being made in a few minutes, It may be applied to 


the ordinary lathes, which are thus given almost th 
advantages of a turret lathe, with the exception that 
the tool turret — unlike the main turret whieh takes 


the place of the headstock — is not revolved wutomati. 


cally. It is so fitted that the same nut for cross feed 
on the block is used with the turret when it is desired Pe 
face up work with the turret; while for the usual clas. of 
work done by the turret, a pin is provided for locking it 
to the carriage in a position always in line with the 
spindles. 

Vig. 7 shows a carriage turret, differing slightly from 
that shown on the lathe in Fig. 1, being adapted for tools 
having round shanks. The head has projecting bearings 
for four or six tools, with holes usually Zin. diameter a 
these projections. The fastening for the tool shank jg 
an improvement upon the ordinary set screw. 

This tool turret, Fig. 7, turns upon a hollow fixed stud 
through which passes the rod A, to the lower extremity 
of which is fastened the cam D. A portion of this cay, 
shown by the dotted lines in the sectional plan, acts upon 
a rounded corner of the locking pin E, and forces it out 
this rounded corner being on a portion of E, that is below 
the index ring, as also shown by the dotted lines. ‘To 
the cam is attached the pawl I, which, by the above. 
described movement, is carried back to engage with the 
next internal notch of the indexing ring. When the lever 
is drawn forward, the turret is rotated until the locking 
bolt E engages with the next external notch, the bolt 
having been previously released by the cam D. When 
the motion of the turret is arrested by the locking bolt, 
the operator presses upon the thumb latch J, which dis. 
engages the lock bolt G in the hand lever H from the 
notched disk I’, by which the rod or spindle A is rotated, 
When thus released a further movement of the lever 
turns the threaded ring B upon the thread C, which js 
eut upon the fixed stud, and thus clamps the turret 
firmly in place. The lever is fitted to the ring B instead 
of directly upon the stud, for the sake of convenience in 
handling. 

The same firm of manufacturers has also another 
arrangement for a carriage turret, which is intended for 
use in place of the regular tool block. It carries six 
upright tool posts in an annular T slot on the top of the 
turret. The turret is moved by the usual nut and cross- 
feed screw of the tool block, which it replaces. The 
movement out and in of the carriage unlocks the turret, 
revolves it one-sixth of a revolution, and locks it again 
in position for the operation of the next tool. The dog 
for unlocking the turret, and the stop for revolving it, are 
adjustable as to the position on the carriage where the 
locking and unlocking shall take place. By this means 
the turret may be used in line with the lathe centre for 
work held in the chuck, or it may be used for turning, 
threading, or forming work held between the lathe 
centres. A cut-off or forming attachment may be used, 
the tool blocks take tools jin. thick, and, for forming, 
up to 4in. in width. The tool on the back side is placed 
upside down, bringing the cutting edges of the two tools 
opposite each other. The feed of the tools is so arranged 
that they are fed together in unison towards the centre 
by means of a right and left-hand screw, or they can be 
used singly with the lever. This arrangement is very 
useful in connection with the turret in forming and cutting 
pieces from the solid bar. 


RUSSIAN RAILWAYS IN PERSIA. 

Tur Russian Government has evidently made up its min) 
tu set to work in earnest in Persia. The Turkestan Gacett: 
announces that Russia has already begun to coustruct a lint 
of railway from Julfa,a suburb of Ispahan, to Tabriz and 
thence to Hamadan, 160 miles W.S.W. of Teheran, and also it 
branch line in continuation from Hamadan to Teheran. 
This Russian line will be continued eventually rid Ispahan 
and Kerman to Bender Abbas. Several officers of the Russian 
General Staff are superintending the work of construction, 
and have a few regiments of Cossacks at their disposal. It is 
believed that this new line to Bender Abbas will be ready fer 
traftic in 1903. This direction has been chosen for the pro- 
jected railway because it seemed the most advantageous to 
Russia both from economic and strategical points of view. 
The end in view before Russia’s steadily pursued policy, both 
in Asia Minor and in Persia, is that of acquiring an outlet to 
the sea on the southern coastline of Persia, so that it may 
become mistress of the great trade routes which lead to India 
and the Far East. At the same time Russia will make a point 


of taking no steps which eventually could be of any service 


to Turkey. To this end there will be no railway communica- 
tion brought about either with the rivers Tigris or Euphrates 
or even with Bushire, but solely with Bender Abbas, since 
Russia considers that place the political, commercial, and 
strategical centre of Persia. If Russia succeeds in building 
this line of railway across Persia to the Indian Ocean, then 
not only will Persia cease to exist as an independent Power, 
but the best interests of Great Britain and its Indian Kmpire 
are bound to be seriously menaced in course of time. 


Royat Lysrirerion. — A general monthly meeting of the 
members of the Royal Institution was held Monday afternovn, 
the 5th inst., Sir James Crichton-Browne, M.D., F.R.S., treasurer 
and vice-president, presiding. The Hon, Evelyn Ellis, the Hon, 
Everad Feilding, the Hon. Francis Robert Henley, Mr. U. E. 
Newton, and Mr. R. Oliver were elected members. The special 
thanks of the members were returned to Mr. Charles Hawksley for 
his donation of £100, to Mr. Frank McClean for his donation of 
£25, and to Sir Andrew Noble, K.C.B., for his donation of £100 to 
the fund for the promotion of Experimental Research at Low 
Temperatures. The Chairman reported the decease of Professor 
David Edward Hughes, F.R.S., a manager of the Royal Institution, 
on the 22nd of January last. The following resolution was sub- 
mitted : ‘Resolved, that the managers desire to express to Mrs. 
Hughes their heartfelt sympathy in her sad bereavement, and the 
deep regret of the managers in ye 2 the death of Professor 
Hughes, a most valued colleague.” fessor Hughes became 4 
member of the Royal Institution in18$2. He delivered a discourse 
on ‘*Theory of Magnetism,” illustrated by experiments, on 
February 8th, 1884. As a manager and vice-president he has 
rendered important services to the Institution, and his scientific 
researches, which have received world-wide recognition, have done 
much to promote the objects of the Institution, 
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TURBINES OF H.M. DESTROYER VIPER 
THE PARSONS*MARINE STEAM TURBINE COMPANY, LIMITED, NEWCASTLE-UPON-TYNE, ENGINEERS 


H.M. DESTROYER VIPER. 


THE reticence which the engineers have observed with 


regard to the Viper has been to a certain extent broken down | 
To-day we reproduce on page 176 | 


by her successful trials. 
a photograph showing the little vessel making a speed of 
35:5 knots, or nearly 41 statute miles per hour. The photo- 
graph and the figures are official, so that the question as to 
the appearance of the boat and the exaggerated reports of the 
speed obtained are disposed of at once. 

The Viper is more than twice the size of the Turbinia, the 


principal dimensions being :—Length, 210ft.; beam, 21ft. ; | 


displacement, 350 tons. The indicated horse-power is about 
11,000. The turbine engines are similar to those of the 
Turbinia, but are in duplicate, and consist of two distinct 
sets, one on each side of the vessel. There are four screw 
shafts in all, entirely independent of one another, the two 
shafts on one side being driven by one high .and one low- 
pressure turbine respectively. The two low-pressure turbines 


drive the two inner shafts, and to each of these shafts a small | 


reversing turbine is also permanently coupled and revolves 
idly with the shaft when going ahead. 


a speed of 15 knots. . The screw shafts are carried by brackets 
as usual, and two propellers are placed on each shaft, the 


foremost in each case having a slightly lesser pitch than the | 


after one. There are thus eight propellers in all. The 
thrust from the screw shafts is entirely balanced by the 
steam acting on the turbines, so that there is but little 
friction. 

The high and low-pressure turbine, and the reversing 
turbine of one set of the Viper’s engines are shown above. 


The boilers, auxiliary machinery, and condensers, are of | 


the type usual in such vessels, but their size is somewhat 
increased to meet the much larger horse-power to be 
developed. This compensates for the lesser weight of the 
main engines, shafting, propellers, as well as the lighter 
structure of the engine beds. The boilers are of the 
Yarrow type. 


THE EFFECTS OF LIGHTNING UPON ELECTRIC 
LAMPS. 


THE issue of Nature on the 8th inst. contains the repro- 
ductions of a series of most curious photographs. They were 
taken by Mr. Sydney Webb at Dover, and this gentleman, in 
his letter describing them, explains that the results were 
brought about more by accident than by design. He was 
endeavouring to obtain photographs of lightning flashes. A 
limited horizon prevented the camera being pointed in the 
direction whence most of the flashes were coming without 
including in the field one or more of the electric arc lamps 
which illuminated the town. We may add in passing that 


these are of the alternating-current type working at 100 | 


periods per second. The photographs all show the electric 
lamps, and also paths of light proceeding from the 
lamps in various directions. These paths of light were not 
present, we are told, in photographs taken when there 
was no lightning flash. The six photographs given show no 
absolute resemblance to one another, when carefully 
examined, as regards the direction of the discharges which it 
is presumed they represent. For one particular flash, how- 
ever, the directions taken by the discharges from the lamps 
are wonderfully similar. The simplest photograph of all 
shows four arc lamps, two of which are so much in line that 
the light from them practically merges into one luminous 
spot. There are, therefore, three spots of light seen. The 
flash of lightning is also visible. From each lamp there 
descends to the earth a curved line of light, all of them 
apparently in the same direction. These resemble in form a 
fine jet of water Which separates into drops as the length of 
the jet increases. As in this instance the stream of water is 
unbroken near the nozzle, but latterly separates into drops, 
so in the case of the photograph the lines of light appear 
unbroken as they leave the lamp, but become broken up 
into beads before they reach the ground. The lamps are 
some 21ft. from the ground, and it is computed that the 
length of the discharges was about 30ft. The lamp-posts are, 


of course, of iron, but the discharge refused in every instance | 


to take this path and preferred the air. 
Some lengthy comments by Sir George Stokes are 
appended to Mr, Webb’s letter, in which the phenomena are 


These reversing | 
turbines provide sufficient power to drive the vessel astern at | 


discussed. Here we are informed that the paths of the dis- 
charge were in some cases apparently towards the high- 
tension cable which ran under ground along the Esplanade, 
though there is not enough evidence to show whether the 
cable had anything to do with the matter or not. In other 
| cases, however, the discharges were vertical or horizontal, or 
| of very complex character. Some of the photographs 
include, also, discharges from festoons of electric incan- 
| descent lamps, and the resulting picture shows an inextric- 
able tracery of lines of light, which forms an interesting 
study. In all, however, there is a tendency towards repetition 
in the form of the discharge from the various lights 

| with a given flash, though the form alters for different 
flashes. 

Sir George Stokes remarks that in connection with 
these phenomena several theoretical questions present them- 
selves. For instance, is the discharge occasioned simply 
by reason of the lamps being on iron posts, and would 
the discharge have occurred if the dynamos had not been 
running at the time the photographs were taken; or is it a 
necessity to the phenomenon that electricity should be flowing 
through the cables and lamps? What is the nature of the 
action of the flash of lightning in bringing about the dis- 
charges? What determines the course of the discharge ? 
Why is it so different from flash to flash, while for a given 
flash it is nearly the same for lamps ranging over a space of 
some hundreds of yards? What is the nature of the beading 
or striation. The lamps being wanted for public lighting, it 
has been impossible, so far, to ascertain whether the posts 
alone would show this curious discharge. 
ever, says that in his opinion it is necessary for current to be 
flowing and lighting the lamps. He proposes two solutions 
to the question of what causes the discharge. 
that if there were something to set up a sudden change of 
potential gradient, irrespective of the lamp, this, when com- 
pounded with the normal gradient due to the working of the 
lamps, would give a gradient in some places greater and in some 
places less than the normal. 
| fora discharge different from the normal one from pole to pole, 


| 


| 


and this might pass away from the lamp altogether, and even | 


| go to the ground provided there was sufficient gradient 
to continue it when it had got to a distance from the 
lamp.” This theory, however, he is inclined to discard, 
for he is disposed to regard the phenomenon as “a case of 
Nature’s wireless telegraphy.”’ ‘‘ The flash,” he says, would 
take the place of the sending instrument, the resisting air 
that of the coherer, the gradient of potential, whether 
artificial—that due to the electric works—or natural—that 
existing in thundery weather—would take the place of the 
electromotive force of the battery or cell, which tends to 
send a current through the coherer, while the electro-magnetic 
waves would open a path for the current in the air as in the 
coherer.”” This theory, he thinks, would account for the 
similarity of the discharges caused by one flash, and also for 
the different effects of flashes. Clearly the source of the dis- 
turbance was a long distance away from the lamps. The 
photograph showing four arc lamps, with the discharges 
similar in character has already been mentioned. 
lamps were ninety-two yards apart, the disturbing influence 
must, therefore, have been some distance off, or differences in 
the forms and directions of the discharges were to be looked 
for. Different flashes might come from different parts of the 
heavens, and though they might come from the same, or 
nearly the same points, the ‘‘ mode of the transverse ethereal 
vibrations would be pretty sure to be different.” As regards 


possible éxplanations, ‘the more probable of which, he con- 
siders, being that they are in the nature of the stratified 
| discharge in exhausted tubes, and he thinks that the 
“beading” of the discharges is due to the fact that “the 
current is gradually spent in electrifying the air.” 

From the photographs as they are produced, interesting as 
they are, it is exceedingly difficult to form any definite 
opinion. We are told that they do not show nearly as much 
as the original negatives. We are therefore at a loss to put 
forward any further explanations additional to those already 
offered by Sir George Stokes, though we are far from being 
satisfied with them as they stand. It appears to us absolutely 
necessary that a long course of independent experiments 
should be carried out in different localities. We should like, 


| for instance, to know the difference, if any, between discharges 
| with direct-current lamps, with lamps worked by a fluctuating 
current, such as the Brush or Thomson-Houston, and with 


Sir George, how- | 


The first is | 


“A path might thus be opened | 


These | 


the “beading” of the discharges Sir George suggests two | 


Swe 


current at periodicities other than 100 per second. There are 
places where all these kinds of lamps are running, and where 
experiments might be tried. Of course, the necessary accom- 
paniment of a thunderstorm is necessary, and all considera- 
tions taken together, it is evident that a considerable length 
of time must elapse before the experiments can be carried out, 
and means found to provide against danger, if any exist. 
One is disinclined to believe that there can be any 
danger, for first of all, hundreds of thousands of 
people must have been walking near electric lamps 
during a thunderstorm, and we know of no _ recorded 
accident in such cases; and, secondly, we are told that 
discharge effects have been noticed when only summer light- 
ning has been playing, and this, as far as we are aware, has 
never injured anyone. The matter appears to us to be of 
sufticient interest to warrant photographers in various parts of 
the country taking photographs whenever a thunderstorm 
gives opportunity, and including in the poe are and 
other electric lamps. It appears to us that the interest 
would be further increased if, say, four photographs of one 
special lamp could be taken from four points of view simul- 
taneously. Then, too, most electric are lamps, at all events, 
are so arranged that by means of a double-pole switch they 
| and the cables leading up to them can be entirely severed 
| from the supply mains. For the purposes of experiment we 
| do not think the authorities of a town lit with the electric 
light would object to, say, one light being turned out for short 
periods, and it appears to us well worth while to make the 
experiment. Then, too, there are many factories and works 
'so lit where the experiment might equally well be carried 
out. At any rate, we commend the matter to our readers, 
and shall be glad to receive from them any results which they 
may obtain. 


DOCKYARD NOTES. 


| A CORRESPONDENT of an inquiring frame of mind sends us 
| the following on a post-card :—‘* What is the real secondary 
armament of the 24 de Maio (er Aquidaban) Brazilian 
ironclad? Various authorities give it as follows :—Naval 
Annual, four 5:°5in. breech-loaders; Naval Pocket - book, 
six 4‘7in. quick-firers; Fighting Ships, four 4°7in. quick- 
firers; an Austrian book, six 4°7in. quick-firers; Mrench 
Annual, four 8in.” We cannot give a certain answer, except 
that most of these are wrong. Originally the Aquidaban 
| carried four 5:*5in as secondary armament, against six 
| similar guns carried by her larger sister, the Riachuelo. The 
latter had six 4°7’s substituted for her old breech-loaders some 
while ago, and since then the Aquidaban went to Stetten for 
an overhaul. When we saw her in the Vulcan yard she 
| had no secondary guns on board, and only positions for four 
existed. After her German overhaul she went to Elswick to 
| ship her 4°7in. guns. Tomount a couple of additional ones 
| would entail labour with the magazines. However, Elswick is 
a wonderful place, and the feat may have been accomplished 
there. As the Riachuelo, which is a thousand tons heavier, 
only carries six, the proportion for the Aquidaban would be 
four. More than that we cannot say. 


THE new French armoured cruiser Jeanne d’Arc is ship- 
ping her masts and turrets, and generally making rapid 
progress. 


THE reconstruction of the Hoche is now nearly completed. 
She has now two funnels instead of one. A good deal of the 
superstructure has been removed, and four 5-5in. guns that 
used to be carried up on the top-side have gone down to the 
| battery. In consequence of this, and some reduction in 
weight with the new boilers and machinery, the Hoche is 
higher out of the water than she was, and her armour belt is 
no longer entirely submerged. The new machinery will not 
increase her speed; her lines do not allow of any higher 
speed than 14 knots or so. However, she will be able to do 
more than her contemporaries—our Admiral class. 


Tur Kent was “laid down” at Portsmouth on Monday. 
| She is of the Essex class, 9800 tons, though this hardly fits 
| in with dockyard reports that she will be 500ft. long. That 
is the length of the Drake; the Essex, like the Cressy class, 
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does not run over 450ft. There being no doubt about the 
tonnage, the 500ft. of length must be a myth. She is build- 
ing on the only slip ever used at Portsmouth now—that from 
which the Formidable and London were launched. It is an 
open-air slip, behind the covered-in slips; and has recently 
been specially lengthened. 


THE Japanese destroyer Niji, Commander Takarabe, arrived 
at Portsmouth on Monday and leaves again on Friday morn- 
ing. She is a four-funnelled Yarrow boat, and embodies 
some improvements on her predecessors. On trial she got 
well over the 31 knots, and her coal consumption at 12 knots 
is very low, only about 1} 1b. She differs much from English 
boats in internal arrangements, the ward-room being well 
forward, the captain’s cabin forward again. Abaft the ward- 
room is the warrant officers’ place, and immediately abaft 
again the petty officers’—just where ward-rooms are in our 
destroyers. She carries, besides the lieutenant-commander, 
a lieutenant, a sub-lieutenant, an engineer, a doctor, and a 
paymaster—these two last and the lieutenant being unknown 
in our destroyers. The 12-pounder is carried right aft, one 
6-pounder forward where we carry a 12-pounder, the rest on 
the broadside. None are at present on board, of course. The 
tubes are separate. Abaft the conning-tower is a small chart- 
house. The whole ship is electrically lit. 


Iv illustrating the Dutch second-class cruiser Noord Brabant 
this week, Ze Yacht makes a curious error by describing her 
as having a 6in. armour-belt, and 10in. armour on the 
turrets. This is, of course, quite inaccurate. We mention 
it because it is a common error, caused, in the first place, 
some year or two ago by the Gelderland—a sister—having 
been confused with the Koningin Regentes. The Noord 
Brabant is a sister to and slight improvement on the Holland, 
which is practically identical to our Astraeaclass. A further 
cause of muddle is that the Dutch designate all ships carry- 
ing armour decks as “ironclads.” 


THE demolition of the roofs over two out of the three old 
docks at Portsmouth is now practically completed. 


Tue Glory is lying alongside the South Railway Jetty at 
Portsmouth, and will remain there for some days, pending 
some slight repairs to the machinery. Her trials will then 
continue. 


Tue Asani, first-class Japanese battleship, is due at Ports- 
mouth on the 15th—ere these lines are in print. The report 
that she will convoy out the destroyers Niji and Ousougumo 
is entirely fictitious; she is not likely to leave England for 
three months yet. The Ousougumo accompanies the Niji, 
and is the last of the Thornycroft half-dozen—we have not 
visited her yet. Mr. Yarrow, by the way, visits Portsmouth 
this week, to bid farewell to the last of his batch. 


WE have, thanks to the Navy League, heard a good deal 
about the 400,000 tons of coal ordered for abroad—presum- 
ably for the French or Russian Fleet. The truth of the 
matter is, that a French railway company have a yearly 
contract with a Cardiff firm. To avoid having to pay 25s. 
a ton at present prices, they made a seven years’ contract at 
an average price, somewhere about lls. 6d. Thus the 
400,000 tons sinks to less than 60,000, and a 60,000 that has 
gone for many years. 


Tue Daily Mail claims to have discovered that we are 
about to adopt or order the Schwartzkopf torpedo. We doubt 
it. The Whitehead, with the gyro, is a much better 
9 lata from the fact that our tubes are all fitted to 
take it. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


WASTE HAULAGE, 


Sir,—The letter of Mr. Stretton in your last issue opens up a 
field of vast and, to my mind, national importance, viz., the necessity 
fora more intelligent general system on British railways which 
would reduce the cost of freights. The point attacked by Mr. 
Stretton is one which is of minor importance to the general problem, 
and I trust we may never have either the French system of no 
surplus margin of accommodation or the awful American centre- 
passage cars. Asa traveller of an average of 800 miles a week in 
England, who has travelled with his eyes and ears open abroad, I 
have come to certain general conclusions from a digest of the ideas 
of others, and my general conclusion is that the unnecessary un- 
punctuality of English passenger trains is due to want of system 
that the better discipline of state railways abroad has overcome. 

The passenger trains would without other reform be less liable 
to unpunctuality if one-third of the number of goods trains was 
run, and English manufacturers would be able better to compete 
with foreigners if the cost of goods haulage were reduced and the 
shunting reduced. The remedy being instead of carrying, say, 
140 tonsiof goods in a train of twenty wagons weighing 160 tons, to 
carry 340 tons in ten wagons weighing 110tons. This would reduce 
the number of goods locomotives and goods trains by 50 per cent. 
and amount of shunting by 75 per cent. As there is no difficulty 
in putting a large boiler on top of 5ft. wheels, there is no reason 
why double the size of train should not be taken, and thus conduct 
the present goods traffic in one-fourth the number of trains. 
Again, many wagons have necessarily to perform the return journey 
empty, so that reverting to our present-day load of, say, 140 tons 
coal hauled in wagons weighing 160 tons we have to haul on both 
journeys 460 tons for a productive 140 tons. With proper wagons 
we should have on the double journey 560 tons hauled for a useful 
34) tons, or a less engine work of }4rds ; in other words, another 
saving of 40 per cent. It is the constant checks owing to the 
number of trains causing signal stops that render our feeble little 
English locomotives under their work. They are always having to 
spurt out of sidings, and if a "bus horse were asked his opinion he 
would say it is these constant starts and stops and not the steady 
haulage that requires power. Next let us turn to the passenger 
trains. If there are a lot of passengers ata station where five 
minutes’ stop is allowed, what do we see ; someone has a box, and 


- before this can be got ten porters are worked nearly to death to 


almost completely unload that van in order to get at that deeply 
buried and probably damaged little box. All this luggage has to 
be re-loaded, and the train starts late. The remedy here is to 
employ one-half the number of porters, but send one of them in 
the train, providing in the van large and small “‘ pigeon holes ” for 
the luggage as is done abroad, and do the sorting on the journey 
in same manner as letters are dealt with in our post vans. As to 
the capital outlay that these reforms would involve, it seems to 
me that this would not be large, for the wheels, axles, springs, 
und various other details of two of our present little wagons could 
be used under the body of a new proper wagon, and I take it that 


much of the cost of the new wagon bodies would be covered by the 
sums spent in further locomotives which would not be required. 
The saving in coal consumption per ton of freight carried would 
lessen the amount of non-productive coal carriage for the locomotive 
departments. I do not claim to expertness in the subject I am 
dealing with by such strongly expressed opinions, my object in 
writing this letter being to draw the comments of experts on a 
subject of the greatest importance not only to railway shareholders, 
but to manufacturers and the general public. So faras I can judge, 
the English railways have to deal with traffic much more erratic in 
volume than that of the Continent ; a train I frequently travel by 
varying quite erratically from almost empty to overcrowded. So 
far as | can gather, the pilot engine referred to is required not on 
account of the weight of the train or its booked speed, but the 
causes I have indicated. I have seen evidence that where for 
special reasons the line has been = clear the engines are very 
amply over their present work. This applies to the passenger 
trains ; and, speaking under correction, the 19in. me er goods 
engines of to-day haul smaller loads than the 16in. cylinder engines 
of twenty years ago. But then they could sometimes go ten miles 
without having to shunt into a siding to allow an express to pass, 
Now often there are several shunts into sidings in a few miles. 
Even on the Continent 1000 tons of iron ore is not a remarkable 
load, and the wagons would weigh, say, 600 tons, or a total of 
1600 tons to haul. English wagons would be, say, 140 in number, 
and weigh 1200 tons, or 2200 tons to haul. Let someone say how 
many trains there would be. ALLEYNE REYNOLDS, 
Riverdale, Sheffield, February 12th. 


BOURDON GAUGES. 


Sir,—I leave to offer the following explanation of the action 
of the Bourdon pressure gauge tube. 

Imagine a tube of very great breadth and very narrow. That is, 
such a tube as is shown in cross sec- 
tion in Fig 2, A longitudinal sec- 
tion of the tube is give nin Fig. 1. 1 
think that from this figure the action 
of the gauge becomes apparent. 
Imagine the top part of the tube 
more or less fixed, The pressure 
acts as in the arrow, and it is obvious 
i that the tendency is by pressing 
/ down at the ends as at the arrows B B 

to open the tube out straight. I donot 
think that the explanation that the tube increases in capacity is alone 
a good one. his is much more in the nature of an axiom. It 
might probably be said with safety that a tube which, by altera- 
tion of shape, increases in capacity, will alter its shape, or tend to 
do so, 
toaninterna ssure, 
That the does ) 
increase in capacity 
is obvious from the 
sketch. A round tube FIG.2 
behaves in this way, 
too, but Iam by no means certain that one ever does see a truly 
round tube coiled. The section is not only flattened, but distorted 
in coiling, so that the tube is really of Bourdon section, 

As to the coil of tube, | can say from experience that such a 
coil simply tends to uncoil when subjected to pressure. This 
might be expected from the action of the Bourdon tube of circular 
section, with which your correspondent is familiar. The action can 
be studied with a garden hose. 

Camborne, Cornwall, 

February 10th, 


FLUID PRESSURE 


JS. V. Bickrorb, 


THE INVISIBLE ENEMY. 


Sir,—Almost daily we read in our war reports such sentences as, 
“Our men fought for hours against an invisible enemy,” ‘‘ We 
were entirely unable to locate these guns of the enemy,” and so 
on and so forth. Smokeless powder, in fine, has more than lived 
up to its reputation against us. In our illustrated papers it is 
visible enough. The question is, does a means exist whereby 
smokeless powder can be made as visible to our soldiers as it is to 
the fancy of ‘‘ our special war artists” ? 

Many of your contemporaries gave currency, some time since, 
before the war broke out, to a report that Americans claimed to 
have discovered that violet-tinted glasses rendered smokeless 
powder visible. The solution of the problem as to whether or no 
this 1s so, is simple enough. What I desire to know is, Has the 
War-office tested it? Probably it has not. The news is little 
more than six months old, and though the necessary experiments 
might be effected in five minutes, six months is rather a short 
period for the essential red-tape preliminaries to be gone through. 
On the other hand, I have read that violet-tinted glasses have 
gone out to South Africa—probably by private enterprise, if the 
report is true; but in any case I have seen no reports of any 
succes; attending their use. It is possible, therefore, that violet 
has been tried and found wanting, like various other novel war 
devices that come to us ¢/4 transatlantic newspapers, 

However, supposing this to be the case, it is the height of fool- 
ishne:s to sit down idle and accept the invisible foe as a necessary 
evil. A generation that has produced wireless telegraphy, the 
X-rays, and various other impossibilities of twenty years ago, can 
hardly be beaten on such a comparatively simple matter as the 
location of guns, nor be content to leave its settlement to vague 
caculations based on the apparent direction of projectiles—calcula- 
tions which, by the way, the Boers easily render abortive by con- 
tinually shifting the positions of their lighter pieces. 

I am not disposed to indulge in vague theories as to how the 
necessary locating is to be effected, but a couple of facts that have 
come under my notice may point the direction whence a solution 
of the problem may come. 

Fact the first is that some five years since, when officers were 
detailed to ‘‘spot” guns firing with smokeless powder, in the 
midst of a series of 90 per cent. or worse of errors, one officer in- 
variably placed every gun without difficulty. In explanation of 
his extraordinary success, he said that every gun firing smokeless 
powder was encircled by a brick-red ring. Few, if any, other 
officers were able to detect this red halo, but the theory that 
Aldershot dust was raised by the firing led to dust clouds being 
looked for, and the “spotting” improved. It never, however, 
reached any great accuracy. The red-ring theorist came to be 
looked on as gifted with peculiarly sharp eyesight, and there the 
matter ended. As a matter of personal knowledge, I know that 
this officer had by no means very good sight, and at the present 
time he suffers from defective vision, of that particular kind which 
is accompanied by severe neuralgic pains, Some peculiar condition 
of the optic nerves may therefore be held to have enabled him to 
detect the disturbance of the atmosphere caused by a gun when it 
fires, Photography might very possibly help to elucidate this 
problem, which has suddenly assumed so vital an importance. 

Fact the second rests on the authority of a captain in the 
Navy, and has already been referred toin your ‘‘ Dockyard Notes” 
during the past year. This captain, puzzled at the vagaries of a 
range-finder during target practice, discovered that the more or 
less invisible haze of cordite fume was responsible. Of course, 
the fumes were close at hand, between the observer and the 
object ; but none the less some solution may lie along this road. 
And it must not be forgotten that whoever could evolve some 
practical simple method of ‘‘ spotting” guns with even reason- 
able certainty would penctically halve the value of the Boer 


artillery. Indeed, one invisible gun is probably worth a good 
deal more than two pieces firing black powder. 

Finally, it might be well worth our while to try and find out 
how our guns strike the Boers; whether ‘‘invisibility” incom- 
No single Boer report coming to 


modes them as it does us. 


Europe has, so f know, mad ae 
Uro) as, so far as we know, made any reference to ae 
No doubt, we being the attack, the aight of our Subject, 
up, has in most cases waived the invisibility problem, but both a 
Lord Methuen’s force and also at Ladysmith some of our guns es 
taken up positions under cover of night. So far as can be gath ave 
the Boers always return our fire in the right direction Te 
views on the matter of ‘invisible enemies ” would at any ra re 
worth having. 
Southsea, February 12th, J 


te he 


THE WAR AND BRITISH TRADE, 


Sir,—The bad taste and bitterness of feeling displayed }, 
Yellow Press of France in connection with our military operations; 
South Africa has naturally and rightly caused much resentment 
throughout the Queen’s dominions, Since the old axiom that aL 
order to hit a man you should try and gostraight for his rocket ” hs 7 
been translated by many peo) tA into the desire pa resolve re 
establish a partial Exhibition boycott, by inducing British trad : 
to withhold from exhibiting at, and the British public from fre, i vo 
ing, the forthcoming World’s Show at Paris, a timely warning will 
not be out of place. Those people who merely visit exhibitions Ps 5 
pleasure sake, can, of course, please themselves as to whether re 
ought to go or stop —, and if, in their view, they are punishing 
the Frenchman by holding aloof, they may be right in oleae 
practical expression to their righteous indignation. But it is ; uite 
different with the British trader. He would be wrong in lettin “ 
his feelings overcome his better judgment. The American the 
German, and the Belgian manufacturer would only be too lensed 
if Great Britain were not properly represented at the Paris shibi 
tion, since it would give him an opportunity of alleging a superiority 
of his goods, which does not exist, and under certain conditions 
such a contention could not be repudiated on the spot, owing to the 
lack of enterprise of representative British exhibitors. Space will 
not permit me to enlarge as fully upon this subject as I would like 
but sufficient indication has been given to the trading community 
of this country to be careful, and not to forget to provide new t rade 
outlets for the future by making as brave an effort as possible at 
the Exhibition—although it may go against the grain—to let the 
world see that in spite of frontal and flank attacks the British and 
colonial trader is as anxious as the British soldier to uphold the 
supremacy of the Empire in the eyes of the whole world. 

W. BartHoLoMEW, Managing Director. 
The Yost Typewriter Company, Limited 
50, Holborn Viaduct, London, E.C., February 8th. 


the 


A TECHNICAL LENDING LIBRARY. 


Sir,—Would you kindly insert the enclosed in your valuable 
paper, as the same will, I trust, be of interest to a large number 
of your readers! Several engineers having expressed the opinion 
that they are at a greater disadvantage than the members of other 
professions, in there being no existing library from which to 
obtain books for reference, and that, considering the wealth of the 
Institution of Civil Engineers, and the fact that a lending library 
need not necessarily be carried on at the Institution buildings, should 
there be lack of accommodation in the same, there appears to be 
no reason why such a library should not be started 5 the above 
Institution, It is suggested that the accompanying petition should 
be sent to the president of the Institution of Civil Engineers on the 
subject. As it is impossible to forward the petition to each 
member for signature, I should be glad if those belonging to the 
Institution of Civil Engineers, who are in favour of the formation 
of such a library, would sent me a postcard authorising the addition 
of their names to the said petition. 

E. HAMILTON WHITEFORD, Assoc. M. Inst. 

Borough Engineer's Department, 

Municipal Offices, Plymouth, 

February 13th. 

[Copy or PErrition.} 

To the President aud Council of the Institution of Civil Engineers. 

We, the undermentioned members, associate members, and students of 
the Institution of Civil Engineers, desire to draw your attention to the 
serious inconvenience to which members of the civil engineering pro- 
fession are subjected by being unable at any time to borrow a techanical 
book for reference. 

We would suggest that the Council should take into their earnest con- 
sideration the desirability of forming a lending library at or in connec. 
tion with the Institute of Civil Engineers, similar to those worked by 
ae Institute of British Architects and numerous other professiou:l 
rodies. 


ENGINE MILEAGE. 


Sir,—Mr. Acworth, in your last impression, concedes nearly all 
that I have asked for. An annual mileage of 36,000 is not un- 
reasonable, and is often exceeded in this country. I maintain 
that such figures as 12,000 miles a month represent nothing that 
has actually taken place, save under the most exceptional cireum- 
stances. The fact is that it is next to impossible to obtain precise 
figures. Mr. Acworth seems to think that American locomotives 
run a measured distance of 96,000 miles in a year ; to which [ reply 
that such a performance is impossible, except, as I have said before, 
in isolated cases, It cannot be done by any regular links of engines 
on any railway. 

In this country very great attention is paid to washing wut 
boilers. On some lines this is done once in every twenty-four hours. 
It is well understood that it is the boiler that costs money for it: 
upkeep. The engines will wear out several boilers. Am | to 
assume that, in the United States, when a boiler is done the whole 
engine is scrapped / It is not a question of ten years or twenty 
years. Engines running 96,000 miles a year cannot possibly have 
their boilers properly treated, and I should not be surprised to hear 
that the fire-boxes, at all events, were done for at the end of the 
year. 

The comparatively small mileage of English engines is entailed 
as much by the desire for economy in working as anything else : 
dirty boilers mean heavy coal bills. 

I do not doubt that in this country engines could be run 50,000 
or 80,000 miles a year; but it has to proved that economy 
results, and on this point Mr. Acworth does not supply any 


figures. 
W. H. Reep, 


February 13th. 

Sir,—I sent you the official figures of work done by the large 
express engines of the Vandalia line, and I am now in a position 
to give it more fully. These engines run each way each 
day between Indianapolis and East St. Louis, or 238 miles, that ix 
476 miles a day. The West-bound train has seven cars-—about 30 
tons—-and the East-bound train seven cars—about 350 tons. The 
trains make twelve booked station stops, but there are numerous 
slow-ups and stops for drawbridges, running through streets, &c. 
In this hard service locomotive No. 164 made 91,223 miles in 1896 ; 
89,308 miles in 1897 ; and 107,797 miles iu 1898, or in three years, 
288,328 miles. 

1 lately met a gentleman whose name isa household word in 
U.S.A. railway circles, and he told me that on another part of the 
Vandalia the express engines made four trips a day of 125 miles 
each, or 500 miles a day, and, further, that on the Pennsylvania 
Railroad nine years ago he was getting 400 miles a day out of his 
ex = engines, 

should say that the Vandalia engines above are worked by 
Norman D, Macbonatn. 


three crews, 
Edinburgh, February 12th. 


S1r,—Lest I should appear to have been talking shcer nonsense, 
will you kindly note that in my letter published in your issue of 
February 9th, ‘will have to be broken up or worn out” should 
read ‘broken up unworn out.” W. M, AcwortH. 

18, St. James’s-place, 8,W., February 13th. 
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RAILWAY MATTERS. 
Great Western Railway dividend is to be 7 per cent. 
inary shares. 
ondon and North-Western Railway Company 
icted 284 miles of new sidings and shunting lines at 
7 further miles are in course of construction, 


on ord: 


Tar L 
has constrt 

Tur staff of the Great Indian Peninsular Railway have 

8 d six months’ notice in view of the Government taking over 
ee av on dune 30th next, but it is expected that the men 
er ne, their positions under the new régime. 


Tae Rhymney Railway ostimates prepared for Parlia- 
t show an intended expenditure of £47,136. This capital will 
ye t in the construction of five short lines connecting the rail- 
” oth the Powell Duffryn Colliery, the Tredegar Iron and Coal 
fonpany, and the Rhymney Iron and Coal Company. 
the half-yearly report of the directors of the Lanca- 
kshire Railway it is stated that the receipts per train 
r traffic showed an increase of 1°O8d., and in the 


In 
shire and Yor 


ile for passenge 
ee Naame of 4°48d. This, no doubt, arose from the fact 
or the company had been able to haul heavier trains with their 


larger engines. 

Yur London and North-Western Railway has decided 
to obtain two new screw steamers for service between Holyhead 
ot Dublin. Powers are also to be applied for to widen the 
acsint and Holyhead Railway between Abergele and Pensarn 
and Llandulas Station. Also between Penmaarhys Tunnel and 
Llandudno Junction. 

Ar a meeting of the Bolton Town Council held last 
week the new electric tramways undertaking came up for discussion. 
The chairman of the committee announced that they had arranged 
for the loan of a bogie car to see how it worked on their lines. 
The Council approved the committee’s proceedings, which showed 
that since the service opened on January 2nd the receipts had 
been £3000 and the passengers numbered nearly three-quarters 
of -a million. 

Ar Gloucester on Monday an inquiry was held by the 
Karl of Jersey and Colonel Boughey, Light Railway Commissioners, 
and Viscount Emlyn, acting secretary, into an application by the 
Gloucester Tramway Company for power to take up the present 
tramway, lay down new lines, and substitute a light railway, on 
which the tractive power will be electricity. The cost of the 
undertaking will be about £95,000, There was no opposition to 
the application. 

THERE has been, during many years, a gradual increase 
in the section and in the length of rails in India, The weight per 
yard of the Indian Southern Railway has gradually increased to 
751b., that of the East Indian rail to 851b, The length of Indian 
rails has increased from 24ft. to 30ft., and on the Bengal and 
North-Western and East Indian Railways to 40ft. It is probable, 
says Jidian Ragineering, that 40ft. is the convenient limit for 
Indian railwavs. 


By an Act of Parliament passed in 1898, a company 
was incorporated to construct a railway from Windsor to Ascot, 
the Act providing that should that company fail to raise the 
capital for the construction of the line by the end of 1899, the 
Great Western Company might exercise the powers of the Act, 
applying their capital for the purpose. The Windsor and Ascot 
Company having taken no steps to raise their capital, the Great 
Western Company has decided to exercise its option. 


Ir is expected that the Russo-Chinese Eastern Railway 
will be finished as far as Port Arthur by 1901, and that the whole 
line will be complete in 1902. The railway will comprise a main 
line beginning at the Trans-Baikal frontier, cutting through Man- 


churia and running out to the Ussuri territory, and a branch line | 


to Port Arthur, beginning at the intersection of the main line by 
the river Sungari, at Charbin. The main line has an estimated 
length of 1440 versts, and the South Manchurian branch line, 
running to Port Arthur, 980 versts ; a total length of 2420 versts, 


Tue Parliamentary Committee which was appointed by 
the French Government to inquire into the desirability of the pur- 
chase of the French railway systems by the State has had pre- 
sented to it a report by M. Bourrat. The purchase of four of the 
chief systems is favoured, and attached to the report is a draft Bill 
providing for the purchase of the Eastern, Western, Orleans, and 
Central Companies’ systems as from April Ist next. The systems 
thus purchased, says the Bill, shall be incorporated in the present 
State Railway System, and exploited and completed under the 
same conditions and in conformity with the same regulations. 


A nuMBER of powerful ten-wheeled engines are being 
built at Altoona and at the Baldwin Works for the Pennsylvania 
lines west of Pittsburgh. They are intended for heavy passenger 
and goods service, The passenger engines will have 7Zin. drivers, 
and the goods engines 62in. drivers. In other respects the engines 
are identical. The cylinders are 22in. by 28in.; the grate area is 
30°S square feet; the tube heating surface, 2652 2 square feet ; and 
the tire-box heating surface, 162°43 square feet. These engines 
are to carry a working steam pressure of 2251b. The tenders will 


coal, 


A REMARKABLE railway accident occurred recently in 
America, The scene of the smash was the Ashley Yard, on the 
New Jersey Central Railroad. It appears that a goods train got 
out of control and dashed down a mountain gradient into the yard, 
where it collided with two yard engines. At the second collision, 
twenty-five tons of dynamite, carried on one of the cars, exploded, 
wrecking structures of all kinds in the neighbourhood. The round- 
house was completely demolished, together with all engines and 
cars standing in the yards. The loss includes six locomotives and 
seventy cars, and amounts to over £300,000. Six men were killed 
and eight badly injured, 


Tue German expedition charged with surveying the route 
of the projected line of railway to Bagdad went directly from 
Bassorah, the river port of Asiatic Turkey, to Kerbela, and is at 
present in the neighbourhood of Ramadieh on the Euphrates, From 
Ramadieh the expedition will proceed up the stream of the 
Euphrates as far as Deir, and thence to Aleppo, at which Syrian 
city it is expected to arrive during the latter part of this month. 
The director Mackensen, who after visiting El Kuweit on the 
north-western shore of the Persian Gulf, had gone on in advance 
by road from Bagdad to Aleppo, is at this moment engaged in 
exploring the neighbourhood of Alexandri'tta, also known as 
Scanderoon, situated about twenty-five miles due north of Antioch. 
Towards the end of March all the members of the expedition are 
expected to arrive in Constantinople. 


_ Tur North-Eastern Railway Company are experiment- 
ing with a new type of apparatus for enabling passengers to com- 
municate more readily with the driver and guard than by the old 
cord communication. The new apparatus consists of a valve 
placed near the roof in the centre of one end of the carriage with 
arod or shaft passing through the valve to either side of the 
vehicle, and having a dise attached at both ends. Near each end 
of the rod is also attached a lever to which is connected a chain, 
which passes along the inside of the carriage immediately over the 
windows and doors of the compartment. The pulling of this 
chain by a passenger will apply the brake. A small red disc comes 
into view when the apparatus is operated, and indicates to the 
officials the carriage from which the communication has been made. 
A trial with the new apparatus has given very satisfactory results. 


NOTES AND MEMORANDA. 


Tue American Society of Civil Engineers has a total 
membership of 2228, 


Aw alloy of 8 per cent. of nickel with pure iron has 3°8 
times the elastic limit of the iron alone. 


DurinG last month Scotch shipbuilders launched 13 
vessels of 31,204 tons gross, as compared with 13 of 31,647 tons 
— in January last year, and 8 of 14,890 tons gross in January, 

THE ideal specific gravity of petroleum —< for motor 
carriage purposes is ‘680 at a temperature of 60 deg. Fah. A 
depression of 30 deg. Fah. causes an additional ‘15 to the specific 
gravity, and a corresponding rise necessitates a similar reduction 
frora ‘680, 


Ir was reported at last week's meeting of the directors 
of the Gas, Light, and Coke Company that during the past twelve 
months no fewer than 75,258,000 pennies, weighiny 647 tons, had 
been dropped into the automatic penny-in-the-slot gas meters 
supplied by the company to 114,668 consumers, 


AccorvinG to Rudeloff, the strength of alloys of nickel 
with iron containing little or no carbon increases with each rise in 
nickel up to 8 per cent., while the ductility decreases up to 16 per 
cent. ; beyond this point, and up to 60 per cent., the increase of 
nickel causes an increase both in ductility and strength. 


Tue effect of nickel on the elastic limit of steel increases 
as the carbon increases, In 0°20 carbon steel, the gain on elastic 
limit due to 1 per cent. of nickel is 5714 1b.; while in 0°50 carbon 
steel, the gain on elastic limit, due to 1 per cent of nickel, is 
10,570 lb. These figures are abstracted from a table of figures 
given by the Bethlehem Steel Company on oil-tempered annealed 
forgings. 

In the month of December last, 1554 vessels, measuring 
278,516 register tons, used the North Sea and Baltic Canal, against 
1487 vessels and 244,803 tons in the same month of the previous 


| year, and the dues collected, amounted to 146,459 marks, against 


| between the lower chord and the water level. 


128,86] marks. The figures for the whole year 1899 are, vessels, 
26,524, against 25,224; tons, 3,451,273, against 3,009,011 ; dues, 
1,787,370 marks, against 1,534,971 marks. 


LinGuisH shipbuilders in January put into the water 19 
vessels, aggregating about 42,956 tons gross, which compares with 
25 vessels of 49,855 tons gross in January, 1899, and 18 vessels of 
25,292 tons gross in January, 1898. The total launched in the 
United Kingdom was 32 vessels of about 74,160 tons gross, against 
40 vessels of about 105,192 tons gross, in January last year, and 
27 vessels of about 45,182 tons gross in January, 1898. 


Tue daily total of water supplied to the metropolis 
during November last was 201,281,664 gallons, for a population 
estimated at 6,015,144, representing a daily consumption per head 
of 33°46 gallons. The average daily supply delivered from the 
Thames during the month was 112,391,048 gallons ; from the Lea, 
50,323,107 gallons; from springs and wells, 38,354,465 gallons ; 
from ponds at Hampstead and Highgate, 214,044 gallons, 


CoMMENCING with the January issue, just out, Science 
Abstracts, a monthly periodical having a distinct position in techni- 
cal literature, which has hitherto been confined to physics, electri- 
city, and electro-chemistry, has its scope further widened by the 
addition of a section devoted to steam plant, gas and oil engines, 
and motor cars. In these days of multiplicity in technical maga- 
zines, this publication supplies a want of the busy man of science. 


A COMMUNICATION was made at a recent meeting of the 
aris Academy of Sciences on the action of copper upon acetylene. 
The authors, MM. Paul Sabatier and T’. B. Senderens, have found 
a formation of a condensed hydrocarbon, cuprene. Acetylene, 
passed over copper heated to 200 deg., undergoes a complicated 
transformation, giving a liquid hydrocarbon and a mixture of 
ethylene, propylene, butylene, ethane, and hydrogen. At the 
same time the copper becomes coated with a solid deposit, to 
which the name of cuprene is given. 


Ir is proposed to build a suspended bridge over the 
Ship Canal at Duluth, U.S.A., on the same principle as that which 
spans the Seine at Rouen. ‘The bridge proposed will have trussed 
girders carried on towers, and having 152ft. of clear head room 
These girders are to 
be mainly supported by cables, the whole being, in fact, a stiff 
suspension bridge. On this bridge will be rails on which trucks 
will run; from these depend cables, which in turn support a car 
hanging at the street grade. This car will serve as a ferry for the 
street traffic. The travelling trucks will be driven by electric 
motors 


Tue electric incandescent lamp and the Auer incan- 
descent gas lamp were recently compared for effect and economy 
in a continental paper, Giornale Seventitico, For economy in illumi- 
nating the latter is found superior, but the life of a gas mantle is 
considerably less than that of an electric incandescent lamp. 
Figures are given showing the percentage loss of candle-power of 
two English and three German mantles, after burning 100 and 500 
hours ; the means of these are respectively 15 per cent. and 45 per 


have a capacity for 6500 gallons of water, and about 22,000 Ib, of | cent. For the loss of light in electric lamps the author gives 20 


per cent. after 500 hours as a practical figure, taking perfect and 
faulty lamps together. 


I’arrLy complete tests were recently carried out in the 
United States to ascertain the efficiency of the bicycle considered 
asa machine. It was found that a high-grade machine was much 
more efficient than a cheaper make from the same factory ; the 
chainless machine gave better results than the chain-driven when used 
lightly, but there was very little difference when the maximum of 
work was being done. A well-made bicycle showed a far higher 
degree of efficiency after having been ridden some distance and 
having the bearings cleanéd and oiled ; and finally, it was proved 
that the pneumatic tire gave better results when fully inflated 
than when only partially charged. 


At the monthly meeting of the River Wear Commis- 
sioners held last Friday at Sunderland, it was reported that 5916 
vessels of 2,720,869 tons cleared from this port. Compared with 
the previous year, this is a decrease of 131 vessels of 82,375 tons. 
The Board have accepted the tender of Sir John Jackson, Limited, 
to enlarge the Hudson Dock North and to reconstruct No. 1 gang- 
way. The latter work, which is to be completed by December, 
1901, will permit of vessels of much larger tonnage than at present 
entering and leaving the docks, and the extension of the Hudson 
Dock North will add about eight acres of deep-water space, with 
quays. This work has to be finished by September, 1903. 


In California a pneumatic caisson gold digger has been 
in use for some time on the gravels of the Mokelumme River. A 
barge carries the steam plant and washing apparatus, and in its 
forward portion is a well, through which a cylindrical shaft ter- 
minating in an enlarged working chamber is raised and lowered 
by means of hoisting chains and guides. This shaft is surmounted 
by an air lock and is supplied with compressed air. A pipe 
passes from a powerful centrifugal pump, through the roof of the 
working chamber, to the bottom of this chamber, and is fed with 
gravel by a man stationed in the chamber. The pumped gravel 
goes to a revolving screen on the barge and the finer material goes 
through 160ft. sluiccs in which the gold is caught. To aid the 
man in excavating, a foree pump supplies him with a powerful 
stream of water. ‘The plan followed is to sink this caisson through 
the gravel, and thus reach the bed rock, where the best gold is 
usually found. 


MISCELLANEA. 


A motor Omnibus Company has been in successful 
operation in Swansea for about nine months, in which time it has 
carried 120,000 passengers. 


THERE are four major irrigation canals in Bengal, the 
Orissa, the Midnapore, the Hijili Tidal, and the Sone canal. The 
capital outlay on these is 65 crores of rupees. 


THE import of coals into Bombay from Japan last year 
amounted to 75,000 tons, against 16,800 tons in 1898, of European 
coal the amount was 305,000 tons, against 194,000 in 1898. 


A BILL has now been laid before the French Parliament 
for a loan of 60,000,000f., to be devoted to the construction of 
railways, lighthouses, roads, and telegraph lines in Madagascar. 


Tue Great Western Railway Company intends if pos- 

sible to raise the steamer Ibex, which was lost on her voyage to 

ternsey on 5th January by striking a rock near Guernsey Har- 
hour, 


OwtnG to the severity of the drought in the central 
provinces of India, all but mail trains on the Bengal-Nagpur Rail- 
way have had to reduce speed owing to the difficulty of obtaining 
water for the engines, says an Indian contemporary. 


Tue Cronstadt Vestnii: announces that the Russian 
Ministries of Marine and-of Ways of Communications have de- 
cided to construct a large dry dock at Reval, the capital of Estho- 
nia, and on the southern shore of the Baltic Sea. The projected 
dry dock will be built on the model of the new Alexander Dock at 
Cronstadt, and is to be capable of admitting the largest warship 
in the Baltic Fleet. The cost of its construction will be borne 
jointly by the Ministries above mentioned. 

Ir appears that the North German Lloyd Company is 
not the first to have its state rooms cooled by means of refrigerat- 
ing machinery, the Union Steamship Company’s steamship Norman 


having been fitted some four years ago with appliances for reducing - 


the temperature in the library and music room by J. and E. Hall, 
Limited. This was much appreciated by the passengers, who 
flocked into the spaces cooled at every available opportunity, their 
comfort during the passage through the tropics being greatly 
enhanced thereby. 


An Omnibus Bill is being promoted in Parliament by 
the Coventry Corporation, in which it is sought to extend the powers 
of the local police for regulating street traffic. It contains one 
clause to which great objection is likely to be taken by automohbilists. 
This clause is as follows :—‘‘ Every person who shall ride or drive 
so as to endanger the life or limb of any person, or to the common 
danger of the passengers in any thoroughfare, shall be liable to a 
penalty of not more than 40s., and may be arrested without warrant 
by any constable who witnesses the offence.” 


Ir is probable, judging from the report of a special 
committee of the Royal Agricultural Society presented at the 
meeting on Wednesday, that the site of the annual show will before 
long be a permanency. The committee have arrived at the con- 
clusion that, if the Society’s shows are to fulfil their proper function 
in the future, without an unwarrantable drain upon the Society’s 
general resources, it is desirable that, if possible, they should be 
held in a permanent situation near some large town—preferably 
in the centre of England—which would be convenient for railway 
access from all parts of the country. 


AN experiment which will be watched with considerable 
interest is to be made this year in the Irish Lake District. The 
Irish Tourist Development Syndicate is under contract to run a 
number of their tourists’ coaches between Kenmare and Cahirciveen 
by motor power. The route is about fifty-five miles long, and with 
the present horse traction the journey has to be spread over two 
days. The roads are generally good as far as surface is concerned, 
but there are two long mountain passes, Coomakitsa and Sneem, 
that will try the hill-climbing qualities of the motors. It is stated 
that should the experimental coaches prove successful, all the 
horse coaches will be abandoned. 


Tue United States Navy Department have rejected 
the Holland submarine boat. The builders offered to sell the 
boat for 166,000 dols.; or, to add certain improvements and to sell 
for 170,000 dols.; or, to build two new and larger boats for 170,00 
dols. each. The majority of the Board of Construction rejected 
these propositions, because the company was already a delinquent 
in the case of the submarine Plunger, on which the Government 
had expended 99,716 dols., with no immediate prospect of 
completion. If the company makes satisfactory settlement for the 
Plunger, the Board would favour a contract for building a larger 
boat, as proposed ; but it would not buy the Holland. 


THE electric motor cabs of Paris, after working for only 
a few weeks last year, were withdrawn. As in the case of the 
London motor cabs, excuses were made for their disappear- 
ance which did not bear the stamp of veracity. But the 
real explanation was probably the same in both cities, namely, 
the battery difficulty. According to the Avtocar, the Paris 
company has apparently overcome most of its difficulties, 
for it is now making another attempt to organise a public service, 
and while the present vehicles will continue to be let out privately, 
others will be placed at the disposal of the public, having exactly 
the same form as the horse-drawn cabs. The cabs will be able to 
run 50 kiloms. with a single charge ata maximum rate of 16 kiloms. 
an hour outside Paris, and of 8 kiloms, in streets where traffic is 
heavy. 


A WOODEN vessel, 172ft. long by 33ft. beam by about 
16ft. draught, is about to be built by the Dundee Shipbuilders’ 
Company, Dundee, for Antarctic exploration purposes, and to the 
order of the Expedition Committee, of which Sir Clements Mark- 
ham, president of the Royal Geographical Society, is chairman. 
The vessel’s displacement will be 1570 tons, and the hull is to be 
constructed generally of oak, with an outer sheathing of green- 
heart. It will be specially strengthened to withstand ice pressure. 
A magnetic observatory is to be fitted up on the upper deck amid- 
ships, and, to obviate any magnetic interference, all metal fittings 
for a radius of about 30ft. are to be of brass. The deck is to be 
lined with asbestos, and the machinery will be placed aft, in order 
that the observatory amidships may be free from undue magnetic 
influence. The vessel, which will be barque-rigged, is to be com- 
pleted by March, 1901, and her cost, exclusive of the propulsive 
machinery, which has not yet been ordered, will be £33,700. 


Tue ordinary monthly meeting of the Society of 
Model Engineers was held at the Memorial Hall, Farring- 
don-street, E.C., on February 7th, Mr. Percival Marshall, 
A.I. Mech. E., presiding. A very interesting paper on *‘ High 
Tension Electricity ” was read by Mr. Stanley J. Harding, and was 
illustrated by a number of very effective experiments with indue- 
tion and Tesla coils, vacuum tubes, and X-ray apparatus. Some 
interesting lantern slides illustrating the subjects described were 
also projected upon the screen. ‘The Society’s model railway track 
was used during the latter portion of the evening, and several of 
the members’ models were tested under steam. The next meeting 
of the Society will be held on March 8th at the same address, 
when there will be an exhibition of the models entered for the 
Society’s competition, in which gold and silver medals are offered 
for the best specimens of members’ work. Some very fine ex- 
amples of engineering models have been entered for this competi- 
tion, and their exhibition at the next meeting will be of much 
interest. Visitors will be admitted on this occasion by compli- 
mentary tickets, which can be obtained on application to the hon, 
sec., Mr. Frank E. Powell, 6, Farringdon-avenue, B.C. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


_p AND Co., Vienna. 
7, Kumpfyasse Vienna I. 
KELLY anp WALSH, Limirep, Shanghai and Hong Kong. 
- ‘E _BoyvEAU AND CHEVILLET, Rue de la Banque, Paris. 
eet __ASHER AND Co., 5, Unter den Linden, Berlin. 
A. TwEITMEYER, Leipzic; F. A. BRockHavs, Leipzic. 
JDIA.—A. J- ComBRIDGE AND Co., Railway Bookstalls, Bombay. 
o" LY.—LORScHER AND Co., 307, Corso, Rome; Bocca FRERES, Turin. 
anp WaLsH, Limitep, Yokohama. 
Z. P. Maruya Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSI A.—C. Ricker, 14, Nevsky Prospect, St, Petersburg. 
8 AFRICA.—GORDON AND Gortcu, Long-street, Capetown. 
: R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—GorDON anv Gotcu, Melbourne, Sydney, and Brisbane. 
R. A. Tompson anv Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Urton anv Co., Auckland ; Crata, J. W., Napier. 
CANADA.—MOoNTREAL News Co., 386 and 388, St. James-strect, Montreal. 
Toronto News Co., 42, Yonge-atreet, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 
Duane-street, New York. 
Suspscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Ke iy anp Waxsu, Limiten, Singapore. 
CEYLON.—WiJaYAaRTNA AND Co., Colombo. 


SUBSCRIPTIONS. 


Tue Exoreer can be had, by order, from any newsagent in town or 
eountry, at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) 

Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers). . £1 93. Od. 
Crora Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreigu Subscribers paying in advance at these rates 
will receive Tok ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tue Enoinger, and 
uccompanied by letter of advice to the Publisher. 


Paver Copies. Tuick Paper Copigs. 
Half-yearly .. £0 188. Od. Half-yearly .. £1 Os. 5 
Yearly ee £1 lds. Od. Yearly . 3 £2 Os. 6d. 

(The difference to cover extra postage.) 
ADVERTISEMENTS. 


4 The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject tu this condition. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 


Letters relating to Advertisements and the Publishing Department of the 


Paper ave to be addressed to the Publisher, Mr. Sydney White; all other | 


letters to be addvessed to the Editor of Tak ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 


PUBLISHER’S NOTICES. 


* * Latest TYPES OF THE BRITISH FLEET.—Our two-page coloured 
supplement, representing H.M. ships Formidable, Drake, and 
Albatross, may be had, printed on superior paper, upon a roller, 
price 1s., by post 1s, 1d. 


*.* If any subscriber abroad should receive THE ENGINEER in an 
imperfect ov mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom nod per is obtained, Such inconvenience, 


if suffered, can be remedied by obtaining the paper direct trom 
this office. 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tuk ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 
theresore, request correspondents to keep copies. 


REPLIES. 


Boor_e.—The address is 15, Leadenhall-street, E.C. 

C. J. L. (Beal).—Many thanks for your note. The engraving from a 
photograph in the present issue disposes of all doubt. 

Bo.tox.—We can only suggest that you write to the makers and request 
them to let you have their hand-books. They will probably be willing 
enough to do so. 

2. J. J.—L. C. C.—The publications of the M husetts State Board of 
Health may be obtained from King and Son, Great Smith-street, West- 


minster. The Report for the year 1898 is expected in the course of a 
few weeks. 
LIRRARIAN.—No; we have not published sucha volume. For some years 


we have kept a card index of the principal articles in Tuk Enoiyerr, 
and an abridged index covering several volumes is circulated with our 
“Directory.” We are always pleased to give the date of any article if 
requested, or to allow Lond side inquirers access to our files. 

C. D. (Hull).—We believe the following firms make machinery for the 
manufacture of wooden matches :—Summers and Scott, Gloucester ; 
Pickles and Sons, Hebden Bridge ; Neville and Co., Liverpool ; and J. 
B. Day, Leonard-street, Bromley-by-Bow. Machinery for making 
match-boxes is made by Wilson and Son, Johnstone, Scotland. 

R. E.—In an early issue we shall review a book on graphic statics, which 
would be of use to you. Two or three works are published in Weale’s 
Scientific Series (Crosby Lockwood and Sons), which are of an elemen- 
tary nature—see ‘‘ lron Bridges of Moderate Span,” by H. W. Pendred, 
and ‘Constructional Iron and Steel Work,” by Campin. <A more 
recent volume by Campin on “ Bridges and Viaducts ” was reviewed in 
Tue Enaixeer, September 30th, 1898. E. and F. N. Spon publish a 
large number of books on this subject—see F. R. Johnson's book, 
which is particularly suitable for the drawing-office. 

W. J. B. (Weymouth).—Even if your variable-speed gear is new, which is 
doubtful, we could not advise you to proceed with the patent. Re- 
ferring to your drawing, which has been returned as requested, we 
would call your attention to the following points :—(1) No matter how 
large you make the wheels, the surface in contact is exceedingly 
narrow ; theoretically the contact between the surfaces of two cones is 
only a line, allowing for the compression of the surfaces you have two 
narrow faces. A great proportion of slipping will therefore occur, and 
you are compelled to press your jockey pulleys against the cones with 
considerable force. (2) You note that they have a wedge action, 
driving the cones 1 and la apart, and their spindles hard up against 
their bearings. You consequently lose greatly in waste friction. To 
reduce the effect of this, your cones would have to be very large, for 
the same reason that a large cart wheel is employed. (3) Two separate 
motions of one lever or two separate levers are required to alter the 
speed. This would not be tolerated. (4) You suggest using open gear- 
ing in place of friction cones. The only novel part of your invention, 
the excentric gear, would then be valueless. A single spur wheel on 
the end of a lever is sufficient, and has been used for years in the 
Hendey-Norton lathes. May we recommend you, when you are de- 
signing friction gear, to calculate the power transmitted at the points 
of contact, and then to find what pressure is necessary, using the 
proper coetticient of friction, to transmit that power without an exces- 
sive speed of rotation. 


INQUIRIES. 


ARMOUR-PLATE ROLLING MILLS. 
Sir,—What firms in this country could undertake the construction of 
large armour-plate rolling mills and furnaces for abroad Wo 


ERRATUM. 
In our issue of January 26th, 1900, “ Patent Law in 1899,” the word 
“survivorship” should be substituted for the word ‘seniorship,” on 
page 90, 2, line 61. 


MEETINGS NEXT WEEK. 


Society or Arts.—Wednesday, February 2lst, at 8 p.m. Ordinary 
Meeting. Paper, “ Artistic Copyright,” by Mr. Edwin Bale. 

LivERPOOL ENGINEERING Society.—Wednesday, February 21st. Paper, 
“On oo Distribution in Cities,” by Mr. Thos. L. Miller, Assoc. M. 
Inst. C.E. 

Hut anp Districr INstiTuTION OF ENGINEERS AND NAVAL ARCHI- 
TEcts.—Monday, February 19th, at 8 p.m. Paper, ‘“*A New Method of 
Improving Circulation in Steam Boilers,” by Mr. J. Greig, Dundee. 

Tuer INstiruTion oF ELEcTRICAL ENGINEERS. — Thursday, February 
22nd, at 2 p.m., Students’ Visit to the Works of the Incandescent Electric 
Lamp Company, Brook Green, Hammersmith. Meet at the Works. 

Tuer INsTITUTION OF MECHANICAL ENGINEERS.—Thursday, February 
22nd, at 8 p.m. Papers, “Improvements in the Longworth Power 
Hammer,” by Mr. Ernest Samuelson, Member, of Banbury; “ Portable 
Pneumatic Tools,” by Mr. Ewart C. Amos, Member, of London. 

RoyaL METEOROLOGICAL Socrety. — Wednesday, February 2ist, at 
7.30 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster. Papers, ‘‘ Report on the Phenological Observations for 
1899," by Mr. Edward Mawley, F.R. Met. Soc., F.R.H.S.; “‘ Results of 
Percolation Experiments at Rothamsted, 1870-1899," by Mr. Robert H. 
Scott, D.Se., F.R.S. 

Roya IxstirvuTion or Great Britain.—Friday, February 23rd, at 
9p.m. Discourse on “ Recent Studies in Gravitation,” by Prof. John H. 
Poynting, D.Sc., F.R.S.—Afternoon Lectures at 3 p.m.: Tuesday, Febru- 
ary 20th, ‘‘The Structure and Classification of Fishes,” by Prof. E. Ray 
Lankester, M.A., LL.D., F.R.S.; Thursday, February 22nd, ‘“‘ Modern 
Astronomy,” by Prof. H. H. Turner, M.A., F.R.S.; Saturday, February 
24th, ‘The Idea of Tragedy in Ancient and in Modern Drama,” by Mr. W. 
L. Courtney, M.A., LL.D. 

THE INstITUTION OF CivIL ENGINEERS.—Tuesday, February 20th, at 
8 p.m. Ordinary meeting. Papers to be discussed, ‘‘ Moving Loads on 
Railway Under-bridges,” by Mr. W. B. Farr, Assoc. M. Inst. C.E. ; 
““Note on the Floor System of Girder Bridges,” by Mr. C. F. Findlay, 
M.A., M. Inst. C.E. Paper to be read, ‘ Corrosion of Marine Boilers,” by 
Mr. John Dewrance, M. Inst. C.E.—Friday, February 28rd, at 8 p.m., 
Students’ meeting. Paper, ‘‘ Bearing Springs,” by Mr. B. Humphrey, 
Stud. Inst. C.E., and Mr. H. E. O’Brien, B.Sc. (Victoria), Stud. Inst. C.E. 
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THE STANDARDISATION OF ELECTRIC MACHINERY. 


Tue discussion of Mr. Sellons’ paper on “ The Stan- 
dardisation of Electrical Engineering Plant’? was com- 
menced at the meeting of the Institution of Electrical 
Engineers on the 8th inst. We alluded at some length 
to this paper in our last issue. It appeared to meet with 
the general approval of the meeting. The speakers 
divided themselves naturally into two classes. The 
one the manufacturer, the other the consulting en- 
gineer, and the former class predominated. The 
makers appeared to be almost all decided that stan- 
dardisation was a much-to-be-coveted desideratum, 
and some seemed to be further on the way towards 
The manufacturers were themselves 


divided into two classes, namely, those providing the 
‘driving’ and those the “ driven ” plant, or, to be more 
explicit, makers of engines and makers of dynamos. 
Both classes were represented, and some interesting points 
were raised. One firm of engine makers, which perhaps 
enjoys the distinction of having carried standardisation 
further than any other, was twitted with having been so 
long over the work. The reply was short and to the 
point. Nineteen years ago, when the firm in question 
was just starting, the first order received was one for 
one 4 horse-power launch engine. Six of them were put 
in hand, and all were sold. The same line of 
action had been characteristic of the firm’s subsequent 
work. Thus a year or two ago an order was received for 
an engine of 1200 horse-power, which was of larger 
size than any it had yet manufactured. Acting 
on the same principle, however, the firm had 
at once proceeded to expend a much larger sum 
than the mere value of the order represented, in the 
manufacture of special jigs and templates for making this 
sized engine. The same thing which had happened all 
along happened again in this case. Before the first 
engine was out of the shop some twenty others of the 
same size had been ordered. It was suggested to the 
electrical manufacturers that they should proceed on the 
same lines. The engine makers were willing to meet them 
reasonably on the question of speed, and what they had got 
to do was simply to standardise as they wentalong. The 
standard engine had not met with any objection from 
consulting engineers. The electrical machinery makers, 
on the other hand, complained of the action of the 
consulting engineers. This is quite easy to understand. 
The consulting engineer may have an intimate knowledge 
of the steam engine, may know exactly what he wants, 
and when he gets it. At the same time, as we explained 
last week, his knowledge of electrical matters may be ofa 
very superficial character, and one would naturally not 
look, under these circumstances, for much similarity be- 
tween the designs of various consulting engineers. But, 
on the other hand, has the electrical manufacturer done 
all he could to help himself? Has he standardised to 
the full extent of his power? Has he employed his 
shops to the best advantage, using tools exactly 
suited to the work, and so on? Not in every case 
has this been done. One speaker said that he had 
been making calculations as to the cost of set- 
ting aside a shop for each separate article, and 
was satisfied as to the ultimate saving of such a pro- 
ceeding. Clearly, therefore, he had not, as yet, gone to 
the length of trying practically, since his calculations 
only had been made. He was convinced, however, that 
present methods were wasteful, and that it was by no 
means economical to lift a half-hundredweight motor by 
means of a 50-ton crane. Tools must be apportioned to 
the work. Things will not set themselves right, and it 
required energy to make them run smoothly. An 
American maker said that ‘‘ you must standardise what 
you want.’’ You must know exactly what you want, 
and satisfy yourself that you have got it good before 
you proceed to manufacture in quantity. The un- 
trammelled American manufacturer was in-.a_ better 
position to do this than the British maker, because 
he was not hampered by specifications, but could arrange 
to get the best possible machine to do certain work. 
There is probably a great deal in this, but at the same 
time we cannot help thinking that British makers have 
not done all they might to help themselves and the elec- 
trical world in general. It may be, it possibly is, because 
they have—at all events of recent years—been too busy 
to doso. Now, however, the time has arrived when a 
change of method will mean a saving ofmoney. Get this 
once into their minds and standardisation will result, 
which the consulting engineer will accept without murmur 
just as he has the engines already mentioned. At meet- 
ings such as these we must expect to hear a great deal of 
discussion on questions which have no real reference 
whatever to the paper under consideration. This present 
instance was no exception to this rule. One member, at 
all events, was conspicuous for departing from the subject 
matter of the paper. Anyone having read or listened to 
that would assuredly be aware of the exact meaning of 
its title, and yet he led his hearers through a lengthy 
dissertation on the legal meaning of the word “ plant.”’ 
This, no doubt, is a most useful thing to know, but at the 
same time it seemed considerably out of place. 

The meeting had the opportunity of hearing the 
opinions of the two sides as to the proper function of 
the consulting engineer. One came from a manufac- 
turer who has been as roughly dealt with by specifications 
as most. He said that a consulting engineer should first 
fully appreciate the scheme in hand ; next, that he should 
lay down the ‘ needs,” leave the “* ways” to the manu- 
facturer, and then tell his clients which machinery of 
which manufacturer will pay them best. Then came the 
consulting engineer. He told his audience first of all that 
consulting engineers, as a class, were by no means as 
black as they were painted, and that, in his opinion, the 
duties of a consulting engineer were, first of all, to obtain 
for his clients the best possible plant: next, to obtain 
this plant as economically as possible. ‘* Nothing,” he 
said, ‘‘ will help the proper spending of money so much 
as standardisation,” and he considered it would be of the 
greatest advantage for everyone to back up the Institu- 
tion and its Uniformity Committee. Finally, to sum up 
the duties of a consulting engineer, he should not aim at 
brilliancy, but should set himself the humbler task of 
seeing that the manufacturer supplies what he has con- 
tracted to supply. Really, if we compare these two 
definitions, the one coming from the manufacturer, the 
other from the consulting engineer, we find very little to 
choose between the two. 

The discussion is not over. It will be continued next 
Thursday, when a great deal more of interest may be 
expected. There are other voices to be heard. One of 
these is that of the engineer in charge. He, after all, is 
the man who has got to run the plant and make it pay, 
or tell his directors or committee the reason why. We 
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trust he may be forthcoming. It is possibly too much to | enough to pay for it. We shall not go so far as to say 
expect that we shall have any more from consulting | that the English engine is worse as a machine than the 
engineers. No doubt, though, we shall hear more from | foreign engine, and we will go so far as to say that when 
the manufacturer. We trust, however, that the world we have deducted a few first-class continental makers, we | months, thanks to working agreements between 4 

may not be told, as it was at the last meeting, that have left a multitude who build engines which cannot at | another, they have shown an inclination to raise eg 


standardisation is impossible because draughtsmen will 


all be paralleled in this country for unmitigated badness. 


alter designs, in however slight a way, as they are getting If, then, we compare the greater number of steam engines 


out drawings. Such an argument carries no weight 
whatever, and simply shows lack of proper supervision. 


ESTHETIC STEAM ENGINES, 


WE published last week a letter from a correspondent, 


“ Helvitia,” stating that engine builders in this country are | 


losing markets abroad, because our engines cannot compete 
in beauty with those of Swiss and other continental nations. 
The letter is far from being without importance. It is 
by no means the first intimation we have received that, 
even in the matter of outward show and form, our 
machinery fails to please foreigners. But our corre- 
spondent is quite mistaken in his assumption that British 
builders cannot produce stationary engines as elegant in 
line and as perfect in finish as any French, Belgian, Swiss, 
or American firm can turn out. It is not that we cannot 
do work of the kind, but that we will not do it, and the 
reasons why the foreigner wants pretty things and the 
Englishman will not supply them, are worth considera- 
sion. 

Those who are acquainted with the commercial relations 
existing between engine builders and steam users know 
that the British manufacturer will not pay for extra finish, 
and cares nothing about beauty of design so far as grace- 
ful curves and symmetrical proportions are concerned. For 
the most part he abhors complications. He does not like 
to see two joints where one will suffice. He has no 
particular love for bright steel; and he hates polished 
brass. He values what is straightforward and simple, 
and he obstinately refuses to pay for decoration. The 
result is, of course, that the engine builder will not 
attempt to supply those features of which our corre- 
spondent speaks so highly. We have seen that they are 
out of place in the home market, and to get engines up 
specially for a foreign market would probably cost more 
in this country than would similar finish, in Switzerland 
for example, because our engineers have not “ laid them- 
selves out” for the production of work of the kind. It 
should, however, be carefully borne in mind that the 
price of stationary engines of a given power is much 
higher on the Continent than it is at home. If that were 


builtin this country with the greater number built abroad, 
then the advantage is, we think, all on our side. Com- 
| paring, next, the splendid engines of which we have been 
' speaking with the best machinery made in this country, 
| we have to consider how far the proposition that a hand- 
| some engine is better than an ugly one is true in practice. 


| of experience, which goes to teach that the designer and 
builder who values finish, and mechanical fitness to a 
‘required end, is likely to carry his desire for the best 
|right through. If a conneeting-rod has been carefully 
designed, it is not probable that a mistake will have been 


made in the piston. Again, it is quite impossible to get | 
a really highly-finished surface unless the steel or cast | 


iron is very homogeneous. There is, of course, the ordi- 
nary cheap buffed surface, which deceives no intelligent 
| person. But it is out of the question to imagine that the 
splendid polish which fine steel will take can be im- 
| parted to a metal full of specks or flaws. The steel in 
| an English connecting-rod may be superb, though no pains 


/ have been taken to give it the high finish dear to the | 


continental heart. But after all has been said we have 
| no doubt that the high finish of which our correspondent 
| has spoken is to a large extent a guarantee of excellence. 

It would, however, be a serious mistake to suppose 


| that because the English engine is not so wsthetically | 
| perfect as its rival, that it is really worse. It is reason- | 
| ably true that on the Continent fine finish is apparently | 


| essential to excellence. There only the best firms make 


steam engines worth having, and the best firms make it | 


/a practice to finish their machinery almost without re- 
gard to cost; so it has come to pass that external beauty 
| iv a guarantee of intrinsic merit. In this country it is 
/not so; yet, nevertheless, admirable engines are made. 
| Our correspondent has referred to the English marine 
,engine. Now,no machinery in the world is more severely 
tried than that in an English man-of-war, and yet it is 


| hard to find any machinery which has apparently less | 


‘finish. Those firms abroad who have bought English 


'engines know that they are thoroughly excellent, and 
‘have probably learned that external beauty is after all 
|not an essential concomitant of economy of fuel and 


not the case we should have no market in the face of | exemption from breakdowns. Still the fact remains that 


foreign tariffs. Whatever may be said to the con- 
trary, it is certain that engines of very high finish cost a 


| the foreigner likes finish, and if he is willing to pay a 
| moderate extra price for it to his own countrymen, it 


good deal more to make than plain machinery; and, if seems that it would be good policy to try and meet his 


this extra cost were added to the engines we send to the 
Continent, we could not effect sales at all. In this 
country, as we have said, steam users do not care for 
what is highly appreciated abroad. It follows, therefore, 
that neither abroad nor at home can the British engineer 
sell highly-finished and decorated engines. 

The desire for beauty and magnificence in engines and 
engine-houses on the Continent has practically no parallel 
in Great Britain. The ostentation and grandeur on 
which the manufacturer prides himself in this respect 
are, We suppose, traits of the national character. Many 
instances of this might be cited; one coming within our 
own direct knowledge will suffice. A pair of Corliss 
steam engines of about 3000 horse-power driving a spin- 
ning mill are placed in an engine-house of beautiful 
Italian design, lined throughout with polished white 
marble. The cost of the engines and their house, and the 
90-ton geared fly-wheel, was about £20,000. The result 
is splendid; it gives us one of the finest examples 
of perfect mechanical engineering ever turned out. 
But we think it is safe to say that the manufacturers in 


wishes. This, of course, raises the old, old question, 
How much does finish add to the cost of an engine. We 
have repeatedly pointed out in these pages that first- 
class workmanship is in the end, if not the cheapest, not 


;much dearer than bad workmanship. But beauty of | 


| finish can only be obtained at a moderate price when it is 
| largely made to pay for itself, and that can only be 
| secured as a consequence of that reduction in the expendi- 
'ture on labour which the use of accurate gauges and 
| templates and first-rate machine tools confers. When a 
| weigh-shaft has to be filed in order that the rocking 
; arms may be made to go on, or when the arms have to 
| depend on accurately fitted keys for their security, the cost 
| of labour must be excessive as compared with what is 
necessary when the shaft has been turned and the 
| rocking arm bored to the templates with such accuracy 
| that the arm can be pushed on to the shaft by hand, 
and yet is a dead fit. It is in this class of work that 
the foreigner has beaten us up to a comparatively 
'recent period. We in this country are doing better now. 
We believe that it may be found quite possible to go 


this country who would care to spend some thousands of | some way at least to satisfy the demand on which our 
pounds on the construction of a Florentine marble palace | correspondent insisted. Our builders will, we think, find 


to hold a pair of mill engines must be extremely few in 
number. Such structures are, no doubt, exceptional any- 
where ; but it is none the less true that the majority of 
steam users on the Continent think much more of ap- 
pearance than we do, and that they are quite willing to 


| on trial that in the long run finish and beauty may be 
| made to pay. But, as we have said, this much-desired 


| result can only be obtained by availing ourselves of all 
| those methods which our rivals have adopted, and to 


pay long prices in order to secure what they want. Toa’ 


very considerable extent, no doubt, this is due to custom and 


so-called fashion, much the same motive operating as that | 


which prompts a man in this country to give five hun- 
dred guineas for a pair of carriage horses, or to spend 
thirty or forty thousand pounds on a dwelling-house. 
But when we have made due allowance for this—and it 
claims considerable allowance—we have remaining a more 
solid reason why beauty of form and finish of detail are 
favoured abroad. This may be summed up in a pithy 
sentence: ‘‘a handsome steam engine is a better steam 
engine than an ugly one.” 

If we examine in detail a steam engine made by one 
of the leading Belgian or Swiss firms—and in much less 
degree those of German and French houses—we find that 
the beauty of external form may be classified under two 
heads. In the first place, we have curves and lines which, 
regarded purely as curves and lines, are in themselves 
beautiful; but, in the second place, it will be found 
that the proportions adopted and the shapes of 
the parts are in themselves a delight to the eyes 
of those who are competent to understand at all that 
of which we speak, and this because of their obvious 
fitness, their extreme mechanical propriety, their ex- 
quisite adaptation to the end which they are intended 
to subserve. A dashpot may be only, when reduced to 
its elements, a cylinder with a piston in it. But the 
Belgian or Swiss designer finds it possible so to propor- 
tion the cylinder and to devise the brackets by which it is 
fixed in its place, and so to select its place, that we see at 
once that nothing possibly better can in any way suggest 
itself; and whether the cylinder is painted, or bright, or 
blued, we are still impressed with the notion that it is 
better so than it could be treated if any other way. Now, 


which they certainly have no exclusive right. 


NEW YORK AND ITS CANALS, 


New York is at last alive to the fact that the large 
transportation trade which has been the main source of 
its prosperity is being taken away from it rapidly by the 
competition of the Canadian canal system on the one 
hand, and by the superior facilities afforded by Boston, 
Baltimore, Philadelphia, Newport News, and even New 
Orleans, on the other. The case was, in fact, although 
New York for long refused to realise its urgency, 
quickly becoming desperate. A Commission appointed 
by the State authorities to investigate the whole question 
has had the courage to face the position squarely, and 
the result is a recommendation for the construction of a 
new canal, which, while utilising to some extent the pre- 
sent Erie Canal—which is only good for barges, and not 
big barges at that—shall be a virtually new undertaking. 
It will cost about £12,000,000 if carried out, and will 
provide deep-water communication for large barges from 
Buffalo to the Hudson and New York city, thereby 
diverting, it is hoped, traffic from the Great Lakes which 
at one time went by the Erie Canal, but which has been 
turned more and more to Montreal since the Canadian 
canals have offered a minimum depth of 14ft. throughout 
their entire length. There are some things which it is 
not in the power of New York to control in relation to 
its transportation trade. The idea that New York was 
the only natural outlet on the Atlantic coast for the 
country’s foreign trade never possessed much basis in 
fact, and the recent experience of the other ports named 
is proof enough of this. It is true that the progress of 
the rival ports has been accelerated by differential rates 
granted by the railroads connecting them with the pro- 


the foreign steam user appreciates this kind of thing, 


and the English steam user does not—at all events, not | illegitimate device. 


ducing centres of the interior; but this seems a not 


The statement, to our thinking, is based on the result | 


thing which New York cannot control. But th 

are railroads having their terminals in Ney You 
icity and they might do something, though of ite 


| What New York can do is to bring itself up to the Standard 

of the other ports in the way of grain elevators, and Pi 

shipping facilities, and to improve its canal system go ms 

to permit of the passage of goods from the interior ty the 
| seaboard, without the triple transhipment necessary under 
existing conditions; and the Commission recommends 
that all this should be done. It may not bring back qj 
the traffic that has been lost, but it may be expected to 
save some of it, and it will be a safeguard against further 
leakage in the future. 

The Commission had to consider two alternative 

projects for the improvement of the canal accommodation 
The one was estimated to cost about 21,000,000 dols., and 
involved the enlargement of the Oswego and Champlain 
Canals—tirst advised in 1895—with the deepening of the 
prism to 9ft. throughout, and the lengthening of the 
| locks on one tier so as to pass two boats, each 125ft, jy 
length, 17}ft. in width, and dft. in draught, with a carao 
capacity of about 400 tons each; and the lengthening of the 
locks on the other tier soas to passa single boat of the same 
size; the use of pneumatic locks, or other mechanical 
lifts, at Cohoes and Lockport, and new locks at Newark 
and Little Falls, by which twenty-one locks would be 
eliminated ; the construction of a new canal from near 
| Clyde to near New London—about eighty-one miles jy 
length—giving a wide waterway throughout the Seneca 
and Oneida Rivers and Oneida Lake, and avoiding the 
Montezuma Marshes; the abolition of the two aqueduets 
across the Mohawk River, and the substitution of the 
river for the canal from Cohoes to Rexford Plats neay 
Schenectady, and possibly as far as Little Falls; and the 
construction of a new canal from the foot of the Falls of 
ithe Mohawk, near Cohoes, to the Hudson River. The 
second project implied the construction of a canal along 
this same route, but capable of accommodating vessels 
150ft. long, 25ft. beam, and 10ft. draught, with a cargo 
capacity of 1000 tons, the prism to be not less than 12it. 
deep throughout, with not less than 11ft. of water in the 
locks and over all the structures, and the locks to be 
about 310ft. long and 28ft. wide, so as to pass two vessels 
at one lockage. It is claimed that this canal—whose cost, 
to be precise, is put at 58,894,668 dols.— would be 
capable of carrying a tonnage equal to the capacity of the 
St. Lawrence waterway. We have doubts on this point, 
but we need not waste any space in discussing them, 
| The Commission has convinced itself that its proposals 
are adequate, and it advises the acceptance of the more 
costly undertaking on the ground that the more moderate 
one is at best a temporary makeshift. It is allowed that 
the increase in the freight capacity of the canals, and the 
diminution in the weight of freight, with an expenditure 
| of 21,000,000 dols., might not—would not—be sufficient 
| to permit of competition with the railroads as an import- 
| ant factor in the transportation system, and if it would 
| not there could be no real gain to compensate for the out- 
llay. The State of New York, as Governor Roosevelt 
| observed in the special message to the State Legislature 
| which accompanied the Commission's report, is rich, and 
can afford to pay heavily for a great and real improve- 
| ment in its transportation facilities. But it cannot afford 
an inadequate improvement; hence the recommendation 
| that the more costly project should be carried out. A 
ship canal proper is not regarded as_practicable—or 
rather, it is looked upon as more asubject for the l’ederal 
than for the State Government. The expense would, no 
| doubt, be enormous, and the Commissioners “are by no 
means certain that it would be economical in the end to 
try to substitute for the three present types of cargo 
| craft—that is, the lake steamer, the canal boat, and the 
|ocean steamer—one which should go from an 
interior port across the ocean with unbroken cargo. 
| Under any conceivable conditions the types of vessels 
best fitted for navigation, respectively upon the lakes. 
the canal, and the ocean, would be so diverse that it is 
doubtful whether it would be possible to make one 
type that would do for replacing all three.” No doubt; 
but we see no reason why one vessel instead of two 
might not be employed in travelling from the interior 
to the seaboard. This is one of the great objects aimed 
at by the Canadian Government; which has already began to 
score on this account. However, the Governor and the 
Commissioners both consider that ‘there is every reason, 
after the most. patient investigation, to believe that the 
large canals will result in a transportation cost 
across the State of New York as low as that on the St. 
Lawrence canals, and far less than is possible by railroads 
at any time within the immediate future, if ever,” the 
difference in favour of water over land transit being 
more than threefold. An outlay equivalent to £12,000,000 
sterling is great, of course, but it is not too large a sum 
for New York if it will secure for a generation or two 
the advantages which were secured to the State in the 
early decade of the century by the original diminutive 
canal. Nor will the tax upon the people be at all con- 
siderable. It is proposed to charge the cost to the dwellers 
in the counties bordering in the whole or in part on the 
canal—the persons who would be most immediately 
interested. They represent 80 per cent. of the popula- 
tion, and 90 per cent. of the assessed valuation of pro- 
perty in the State. The assessment would mean no 
more than $ per cent.; whereas we are reminded that 
the original Erie Canal represented-over 3 per cent. 

Incidentally the Commissioners make suggestions for 
the efficient management of the enlarged canal when it 
shall have been constructed. These include the removal 
of all restrictions as to the amount of capital of com- 
panies engaged in transportation; the encouragement i - 
stead of the discouragement of’ large undertakings for 
handling canal business, the use of mechanical means of 
traction instead of draught animals, and the use of the 
same power in place of hand power for operating 


This is, perhaps, the principal | 


the gates and valves, and moving boats in locks; the 
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nisation of th 
estate on amor 
graduates 
and finally 


e permanent basis, in order to afford to 


the revision of the laws in regard to the 
‘va of public contracts by the State. The Commis- 
Jetting ht convinced of the necessity of adopting its 
- tions for efficient management, that it expressly 
that no money be spent for further enlargement 
aie accompanied by measures which will accomplish 
unless: 
them. 
question, | ‘torior for a long time past; and the neces- 
e interior 8 past, 
— ng the canal to enterprise, and of adopting 


sity of open! ‘ith the official 
the merit system in connection wi e officials, requires 


no proof. 


One of the most interesting sections of the report 


before us is that which deals with the possibilities of 
at given an improved water communication. 
cee other things, the Commissioners believe that 
as centre of the iron industry can be brought within 
the State of New York. The “order,” if we may use a 
cant phrase, is a large one. But let us hear the 
argument. Pennsylvania obtained the lead by virtue of 
ts own resources of ore, coal, and limestone. The dis- 
covery, however, within a comparatively recent period of 
almost inexhaustible beds of iron ore in the upper lake 
region, combined with cheap water transportation on the 
lakes, has led to the substitution of ores from the lakes. 
«These ores,” so say the Commissioners, ‘can be laid 
down at any point on a water route between Buffalo and 
New York at less cost than they can be laid down in 
Pittsburgh ;_ there is also a great abundance of suitable 
limestone within the State of New York and adjacent 
to the water route; and the improvements which we 
recommend will make available the Lake Champlain 
iron ores, as well as those of Cuba, for a 
very economical mixture.” The only advantage 
which, in the opinion of the Commissioners, Pittsburgh 
would have over Buffalo or New York in the manufacture 
of iron and steel, is in its greater proximity to the coking 
coals. It is believed that this advantage can be overcome 
by the saving in the cost of ore and limestone, and the 
great saving in the cost of transportation of the finished 


product. 


a range of mountains, whereas from either Buffalo or 
New York, or any intermediate point on the water route, 
the enormous market for steel and iron in New York and 
New England, as well as abroad, can be supplied at greatly 
reduced charges for transportation. This kind of argu- 
ment sounds well in the abstract, but when it comes to the 
application, a number of objections crop up which rather 
impair the logic, or at least tell against full realisation. 
When all has been said, however, it remains that the 
coniitions favour the establishment in the State of New 
York of a considerable iron and steel industry. We 
scarcely look to see Pittsburgh superseded ; but this par- 
ticular industry has by no means reached its maximum, 
and in any further development New York might partici- 
pate, not without advantage to the consumers of the 
north. The canal has yet to be constructed, but there is 
little doubt, seeing the urgency of the case, that the re- 
commendations of the Commission will be adopted on the 
broad basis on which they stand. 


TUE STRATEGICAL IMPORTANCE OF RAILWAYS. 

An extremely interesting paper was read last week before the 
Russian Society for the Advancement of Military Knowledge, 
on “The Strategical Importance of Railways,” by General- 
Major von Wendrich, a military engineer and representative 
abroad of the Ministry of Ways of Communications. The 
paper aroused no little attention, both in view of events in 
South Africa, and also from the fact that Russia’s recent 
“military experiment’’ in conveying the Caucasus Army 
Corps from Tiflis to Kuschk in eight days was so successful. 
The gencral impression to be gathered from the concise yet 


explicit statements made by the lecturer can be summed up | 


in one sentence—any country, even though it possesses the 
most highly-trained army and an excellent equipment, is lost 
unless it has at its disposal also a well-organised system of 
strategical railways. So much attention has been paid of 
recent times to this class of railway that a new branch of 
strategic science has come into existeace—namely, the 
sience of communication in time of war. This latest 
branch of military science naturally upsets many of the 
fundamental principles of the system of strategics as prac- 
tised formerly. For instance, a war could now-a-days 
starcely be waged on the lines laid down in the Franco- 
Prussian war of 1870-71. General-Major von Wendrich took 
both Germany and France as the principal objects of his 
remarks, and he showed the astonishing progress that has 
been made by both those countries in developing the science 
of communication in time of war. For example, in 1870, 
from July 24th to August 4th, a period of eleven days, 
Germany was able to convey, in 1520 railway trains, 19,299 
officers, 556,000 soldiers, 161,881 horses, and 16,883 cannons 
and baggage wagons to the theatre of war; however, such 
progress has been made by Germany during the intervening 
thirty years, that at this moment it would be able to trans- 
port the same number of men and the same quantity of war 
material to the scene of action in from two to four days. 
With regard to France, the military technical authority, 
M. Lanoir, considers it possible, by means of seven double- 
tracked railway lines, to convey 1,440,000 men to the frontiers 
of Germany in twenty-four hours, and in 207 trains on each 
of the seven lines. That would be a total of 1449 trains. 
Germany is not far behind France in this ability to 
mobilise troops without loss of time, since under the 
pressure of circumstances 1440 railway trains, bearing 
1,440,000 men, can be despatched from Berlin within 
twenty-four hours and into any district of the empire. 
Thus two great neighbouring Powers can by a turn 


of the hand mobilise their armies and begin war simul- | 
Not only railways, but also | 
waterways are of extreme importance in modern warfare. | 


taneously with its declaration. 


Previous to the Franco-Prussian war the German waterways 


had been neglected, and this fact was responsible for the | 


‘Slowness with which Paris was blockaded. New technical in- 
ventions are gradually perfecting the means of communica- 


of scientific institutions an attractive career ; | 


The reduction of terminal charges is a crying | 
which has been raised by Chicago and the other | 


Between Pittsburgh and tidewater the finished | 
product must be transported a distance of 350 miles over | 


e force engaged on the public works of tion by water at the present day, and the use of electric 


traction, motor boats, and other similar methods of haulage 
are now brought into use, The lecturer attributed great 
strategical importance to the Central Elbe and Rhine Canal, 
and his remarks concerning the use of automobiles by an 
army were extremely interesting. The volume of goods that 
can be conveyed a distance of 240 kiloms. in twenty-four 
hours by automobiles was formerly conveyed only 40 kiloms. 
by horses, and this fact alone speaks very clearly in favour of 
the importance of using automobiles in time of war. At this 
moment France is organising an automobile service in the 
Soudan. A pendant to the war automobile is naturally the 
war bicycle fitted with the Simms-Maxim mitrailleuse, which 
is comparatively of light weight, and which can be fitted out 
89 as to fire 1000 rounds. All the great Powers of Europe are 
devoting their attention to this new branch of strategic 
science, and in consequence the most is being made of every 
natural means already present, and capable of being developed 
in the task of strengthening the defences of the country. 
General-Major yon Wendrich declared that it is Russia’s 
imperative duty to avail itself of every opportunity, both 
natural and artificial, for the defence of the empire, in view 
of the fact that,in spite of all ideas of disarmament, the 
nations will continue to arm themselves, and that the war of 
the future is destined to be waged with the aid of all kinds of 
new scientific and technical appliances. 


ALTERNATING CURRENT DISTRIBUTION, 


Iv another column we give a short summary of the judg- 
ment delivered in the case Rucker v. the London Electric 
Supply Corporation, Limited, together with an account of 
the chief points argued in the case. This action is one of 
great importance. It practically affects every central station 
in the United Kingdom from which alternating current is 
supplied. At present the decision is against the plaintiff, 
though it is impossible to conjecture what would happen if 
the case were taken higher. The date of the patent 
under which action is taken is March 16th, 1885. It 
therefore expired some time ago. In the original writ, 
taken out in 1898, an injunction was sought in addi- 
tion to damages. No injunction is, of course, now pos- 
sible, and the Court has decided that there is no infringe- 
ment. It seems hardly likely that the plaintiff will rest con- 
tent with this decision, especially when we consider the issue 
at stake. Should this action eventually succeed, then every 
supplier of alternating current on the parallel system of 
transformers will be proceeded against and damages claimed 
for infringement for such a period as the law permits. The 
case was fought with conspicuous ability on both sides, and 
the judgment appears to us to have been prepared with con- 
siderable care. Mr. Justice Farwell, who tried the case, 
seems to have mastered, in a most thorough manner, the 
difficult technicalities of a subject quite new to him, and to 
have fully appreciated all the points made before him. As, 
however, the matter must still be considered to be sub judice, 
we refrain for the moment from making further comment 
on the judgment. 


BULLET-PROOF SHIELDS. 


WE read that it is reported from Sheffield that the War- 
office have purchased small steel shields to cover the vital 
parts about the heart. They are said to weigh 7lb., and to 
turn bullets completely at 700 yards. Something of this sort 
may be found effectual. We have before now referred to the 
Afridis saying, that our bullets did serious injury only in the 
heart and head. We gave illustrations of steel shields to be 
carried which weigh between 12 Ib. and 13lb., twice as much as 
this heart shield, but these we think much better things, be- 
cause they can be carried or dropped at will, and because they 
would cover the entire man lying down, when these small heart 
shields would be almost useless. The head is as vital and far 
more exposed than the heart, thus it needs a shield much 
more, and if a helmet with a vizor of steel were coupled with 
the heart shield, we think it would weigh more than 14]b., 
and yet be far inferior to the small shields which we depicted 
in our issue of January 12th. 


AMERICAN EXPRESS LOCOMOTIVES. 


For the new express trains between Chicago and St. Louis, 
which comprise six carriages, and 


locomotives of the eight-wheel type, or in English phrase, four- 
coupled bozie express engines. Among the special features of 
these engines are the application of the brakes to the bogie wheels, 
as is done on other railways; and the use of electricity for the 
headlight and smaller marker or classification lamps. Incandescent 
lights are also placed under the boiler to facilitate the work of 
oiling and inspecting. The huge tender carries 12 tons of coal. 
The principal dimensions of the engines are as follows : 


19in. by 26in. 


Cylinders 
6ft. lin. 
9 


Driving wheels .. 
Bogie wheels er 


Weight on driving wheels” 90,500 Ib. 
Weight of engine 62°5 English tons 
Driving wheel base Sft. 9in. 


Total wheel base. . 
Exhaust ports (minimum area) 


24ft. 10in. 
2in. by 214in. 
40 square inches 


Piston valves, diameter .. a 10in, 
Piston valves, maximum travel .. 6tin. 
Piston valves, lap (inside only) lin. 
Piston valves, lead ..  .. None 
Boiler, diameter of barrel 5ft. 6in. 
Boiler pressure . 210 Ib. 


by 34ft. 
Gift. by Sift. 
2in. 

12ft. 

2003 square feet 


Fire-box, radial-stayed ; above frames 
Fire-box, depth front and back ‘ 
Tubes, 306 ; diameter 

Tubes, length .. .. 

Heating surface, tubes 

Heating surface, fire-box 

Heating surface, total 

Grate surface... 
Funnel,diameter .. .. .. .. 
Funnel, height of top above rail .. 15ft. lin. 
Rail to centre of boiler... Sft. 11din. 
Length of engine over all 3sft. 


” ” 


Tender, 
Wheels (two four-whecled bogies) 
Weight, with coal and water..  .. 


sft. 
53 Euglish tons 


Wee 6000 gallons 
Coal 12 tons 
Length of tank .. 22ft. lin. 
Width of tank ft. Sin. 
Height of tank .. 5ft. 3in. 
Length of tender .. .. .. 23ft. 
Length of engine and tender. . 64ft. 33in. 


Wheel base of engine and tender.. aes a 53ft. 2hin. 


The current for electric lighting is 


dynamo, which—with a Pyle steam turbine—is mounted on top of 
the boiler, in front of the cab, 


; have a run of nearly 300, 
miles, the Chicago and Alton Railroad has put on some new jt 


generated by a small 


OUR GUNS AND THEIR USE IN WAR. 
No. II. 

THe complaints of our ordnance are by no means 
limited to guns employed in South Africa. It is said, for 
example, that our heavy pieces wear out very much faster 
than foreign-made ordnance. We have seen it stated 
that foreign heavy quick-fire guns bear about eight times 
the number of rounds that our own bear before the shoot- 
ing is seriously affected, and this is set down mainly to 
our adoption of the increasing twist of rifling instead of 
the uniform. When a statement of this kind is made, it 
is necessary to know the data on which it is based to 
judge of its weight. Itis put as if England alone had 
perversely given up the uniform twist for the increasing. 
This is not the case. Anyone who examines tables of 
ordnance may see numbers of Krupp guns with in- 
creasing twist. For example, in the Pola Annual for 
this year, in Austrian tables, will be found Krupp quick-fire 
guns, apparently fairly new pieces, which only appeared 
in this official work in 1899. Thus the 24 em. gun hasa twist 
of from zero to 1 in 25 calibres, the 15 em. and smaller guns 
from 1 in 45 to 1 in 25, and the guns on the Skoda system 
have the same. The American pieces have from zero to 
1 in 25 most frequently, but all have increasing twist, 
and this with their newest guns. Russia has chiefly, and 
apparently France and Germany have wholly, uniform 
rifling, though the rifling is not given of a considerable 
number of pieces. The claim is made for uniform rifling 
that it causes less friction and saves the bore. It is quite 
conceivable that this may be so, but inconceivable that it 
does so to the extent attributed to it. It is difficult to 
trace the exact action taking place through the bore. 
The increasing twist came in when quick burning powder 
caused the projectile to spring forward suddenly, quickly 
achieving its maximum velocity. It was reasonable, 
then, to let the rotation be imparted gradually, but now 
that projectiles begin to move more slowly and then 
increase their speed rapidly all up the bore the spin 
becomes an increasing one, so far as velocity of rotation 
is concerned, although the incline of the grooves is fixed, 
and it is likely enough that the increasing twist is 
now a mistake. Certainly, Elswick is said to favour 
the uniform, and if we see Germany and France 
adopt it, we ought to try it. Something may probably be 
gained by it, though perhaps not very much. We want 
to know, however, what grounds exist for the statement 
that foreign guns do wear better than our own. That 
guns on board foreign ships generally last longer we can 
easily believe, for none practice at sea like ourselves 
except the Americans. It seems thus an unfortunate 
coincidence that the guns, that without exception have 
the increasing twist, should be those that are much the 
hardest-worked. 

If we even take the actual number of rounds fired by a 
gun, we are not sure to put all on fair terms, because the 
occasional firing of a gun with a cold bore probably tells 
less than discharge from one heated by rapid fire. The 
elements that tell most, however, are the natures of 
powders and the steel of the bore, and the fitting of 
driving-rings and gas-checks. As a rule, nitro-glycerine 
powders score more severely than others, and yet nearly 
all Powers use them. The magnitude of the charge also 
tells greatly ; hence reduced charges are often used to save 
the gun in exercise. As to the steel, we employ a rather 
milder, softer steel, with less carbon, than the French 
and Germans. We lay down no absolute elastic limit, 
whereas, on the Continent, a high elastic limit, combined 
with high elongation, is prescribed. Elastic limit may be 
theoretically questionable, but it has been thought by at 
least one high authority that it is probable that the con- 
tinental steel may be rather better calculated to resist 
erosion than our softer metal. With regard to bearing- 
rings and gas-checks, we can have little to learn. We 
hve obtained considerable results by the use of driving- 
bands of larger diameter, as wear begins in the bore; but 
indoubtedly the increasing twist makes a difficulty in the 
way of double bearings on the soft metal. 

On the whole, we are inclined to think that while there 


| is little substantial ground for saying positively that our 
| guns wear faster than others, there is some reason to 


fear that it may be so to a certain extent. All guns 
certainly wear out terribly fast, especially the large 
calibres, so that even without definite proof that we 
are worse than our neighbours, the adoption of the 
uniform twist, coupled with double bearings of soft 
metal abroad, should make us experiment seriously, 
especially as we use our guns very hardly. Beyond this, 
we cannot see ground for condemning our authorities for 
being behindhand. Certainly in the great fact of the 
development of riband or wire wound guns, we are the 
first of all; thus we have, weight for weight, greater 
strength against rupture. With regard to stress imposed 
on a gun, it is necessary to guard against accepting the 
high velocities and consequent energies given in tables. 
In some cases they are only calculated for guns which 
are “projected,” but have not been made; in others 
they have been obtained from a new gun, and the gun is 
often kept a long time without firing more than a very 
few rounds. We should desire to see a couple of foreign 
guns tested side by side with our own and the wear care- 
fully compared. We should then have an idea of whether 
superiority really existed, and to what extent. Without 
believing, then, that any nation is seriously ahead of us 
in any one respect, much less generally ahead, we hold 
that we ought continually to watch progress and buy 
samples in order to test in comparison with our own 
material. 

In conclusion we will return to the question of the 
war, and will recapitulate the guns despatched to South 
Africa, grouping them under the headings of the work for 
which they are suited. 

First, for field operations specially over ordinary un- 
trenched ground, we have— 

(1) The regular field battery 15-pounder gun, with 3in. 
bore, discharging a 14 lb. shrapnel shell with a velocity 
of 1574 foot-seconds. This piece is intended-to fire 
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shrapnel shell up to 4000 yards range. It can be used 
further, and is sighted up to 5500 vards, but the shrapnel 
bullets lose much of their effect, and the firing loses 
much in accuracy before it reaches this limit. The gun 
weighs 7 ewt., the load behind the team being 324 cewt., 
and is a very good field gun, mobility being a principal 
quality in field pieces. It was not originally a quick-tire 
gun, but is now, with Clarke’s brake, probably equal to 
any continental tield gun existing in service equipments. 
There are new guns, especially the French, of which we 
have not got information. Probably these contain some 
striking improvements, possibly distinct faults, 
which have to make themselves felt and to be grappled 
with, so that the pieces are still under trial. 

(2) The natural companion-piece to the 15-pounder is 
the 12-pounder gun of the Horse Artillery, throwing a 
12} lb. shrapnel with a velocity of 1553 foot-seconds, 
being 31 ewt. behind team, and superior to the field 
battery gun in mobility, but, on the other hand, inferior 
in range, being sighted up to 5200 yards. 

It is understood that, although for field action proper, 
shrapnel is the best projectile, a supply of common shells 
has now followed these two guns in case of special needs, 
such as the attack of men ensconced behind stone walls. 

For the same functions the Imperial Volunteer City of 
London field battery has a gun, supplied by Vickers, with 
a 0°295in. (75 mm.) bore. A statement as to certain 
features of this equipment having been embodied in 
a certain mountain equipment caused us to put a note 
to the effect that the gun had been thus used in the 
table in our last article. We are informed by Messrs. 
Vickers that this is a mistake. The gun is a quick-firing 
field battery piece proper. Its projectile weighs 12°5 |b., 
and its velocity is 1575 foot-seconds. It is sighted up to 
5000 yards. It carries shrapnel, common, and ring shell, 
and case-shot, and its uses would be similar to the 
tield guns above mentioned. It is a good piece; its 
velocity is 22 foot-seconds above that of the Horse 
Artillery gun, but it is 2 ewt. heavier behind team. The 
figure above shows the gun limbered up. The carriage 
has two hydraulic buffers, one on each side of gun—see 
Fig. The gun itself has no trunnions, but recoils in a 
jacket with trunnions; there are helical springs which 
effect the recovery of the gun after recoil. The trail has 
a small scraper to hold to the ground, and wheel brakes 
are provided for specially hard ground, on which the 
seraper does not bite. So completely is recoil checked 
that the man who lays the gun is able to retain 
his seat on the trail. The fact that its bore neces- 
sitates special ammunition is an objection. We 
think that those who know the remarkable success of 
Vickers in the development of new ordnance, must admit 
that there cannot be much wrong with our service 
pieces which so closely agree with this one. The fact is 
that mobility has to be considered, and that power of fire 
depends on the weight given to the gun. We have 
already pointed out that on first contact with the Boers 
at their first descent on Ladysmith, and again at Belmont, 
our guns were in action, while they had hardly any, 
because their pieces are guns of position, with more 
power but less mobility than field-pieces. Certainly in a 
war in which trenching is constantly resorted to, we are 
continually brought to a stand, and guns of position thus 
continually come into play. We think, then, as we have 
said, that, knowing this, it would have been well if our 
guns of position had followed our first field-guns more 
quickly than they did; but it may have been impossible, 
and mobility may at any time tell decisively—for example, 
in the recent seizure of Spion Kopje a little more power 
of mobility would have got our guns up the hill before it 
was abandoned, and would, perhaps, saved the situation. 

This naturally brings us to mountain guns. We have 
for this a 2°5in. jointed piece of 400 lb. weight, that is to 
say, a piece that unscrews into two lengths, so as to 
form manageable mule loads. It discharges shrapnel and 


common shell, each weighing 7 |b. 10 0z., with a velocity 


| betrayed a failure of strength and resource, but this is | i 
| prizes of £40 and £20 for general purpose horse-power cultivators, 


| paratively small. 


This, then, is a good hard-hitting 
It cannot, how- 
It is, 


of 1440 foot-seconds. 
piece, and powerful for a mountain gun. 
ever, pretend to quick fire, being a muzzle-loader. 
then, capable of great improvement in this respect. 

We will pass next to the howitzers, because they come 
next in order of mobility and natural association with 
tield guns. The Sin. howitzer weighs 9 ewt. It dis- 
charges common and shrapnel shells, each weighing 
50 |b., the largest charge gives a velocity of 782 foot- 
seconds. This piece took part in the capture of Omdur- 
man, in Lieut.-Colonel Elmslie’s battery. There is in 
the * Proceedings ” of the Royal Artillery Institution just 
published, an admirable paper by Major Nicholls, who 
holds, we think rightly, that the proper work of this 
howitzer is to fire at a fairly high angle with small 
charge, so as to search behind cover with |vddite shells, 
though no doubt the large bursting charge of its shell 
makes it valuable for the horizontal attack of walls, 
which would altogether defy field shrapnel. 

Next to this comes the 6in. howitzer, weighing 123 ewt., 
throwing common and shrapnel shells, each weighing 
105 lb., the full charge, with a velocity of 777 foot-seconds. 
This would be used in the same way as the 5in., but its 
power is much greater and its mobility less. 

The naval 12-pounder quick-tiring gun, of 12 ewt., may 
come next. We do not know if its weight behind team 
is less or greater than the last-named howitzer. It is a 
piece of entirely different character. Its common shell 
weighs 12]b. 11 0z. and the shrapnel 9} lb. Its muzzle 


velocity is 2210 foot-seconds, and the range is great. It 
is a hard-hitting, quick-firing, long-range piece. It was 


cleverly adapted to work as a gun of position, and was 
most welcome, owing to its long range and to its having 
common shells. It is not an ideal gun of position, but 
may be valuable for the attack of guns at long range in 
the absence of heavier pieces. 

Lastly, come siege guns :— 

(1) The Sin. gun, mounted on the 40-pounder carriage, 
as described by us. The piece weighs 40 ewt. It dis- 
charges a 50 |b. projectile, shrapnel and common, with 
a muzzle velocity of 1750 foot-seconds. This is a 
regular siege gun. It is for breaching and _ firing 
accurately at long ranges, but its mounting is an adapta- 
tion to meet the demands of the war, and it is open to 
objections, specially that its recoil is great, and will prove 
troublesome, we fear. 

Lastly comes the 4°7in. quick-firing gun, weighing 
42 cwt. Two of these pieces were adapted to land 
service as fortress guns, the mountings being fixed to the 
ground by the Navy. They have proved of very great 
value in Ladysmith. The same gun has had the 6in. 
howitzer carriage adapted to it, and has gone out as a 
siege gun. It is, we think, a much better gun than the 
5in., more from its controlled recoil than from its quick- 
firing. 

Altogether we believe that, in spite of the fact that 
some of our mountings are adaptations, and that faults 
exist, we have put in the field as good guns as any Power | 
could have done. Coming up with our forces in succes- 
sion, as they are doing, to meet an invasion that certainly 
took us by surprise, especially as to its power, we have been 
at a disadvantage. Even now that our forces, including 
guns as well as troops, begin to greatly outnumber the | 
30ers, they are not yet in actual action, so that hitherto, 
owing partly to this, and partly to the Boers’ mobility and 
possession of interior hills, our men have generally | 


fought against superior numbers, or numbers not far | 
below their own, holding trenched positions with smoke- 
less powder fire. It seems to be urged that England has | 


surely only true so far in the fact of our army being coin- 
We would ask our readers to bear in 
mind that neither of the two most powerful nations— 
Russia and Germany—have ever fought a single battle 
across water. The same is true of Austria, and we may ' 


confidently say that in this war we have “undertaken q 
task which no other nation on the earth would have 
attempted. 


W. LEWIS. 

We regret to announce the death of Mr. T. W. Lewis, CE. 
father of Sir W. T. Lewis, Bart., and one of the oldest 
mechanical engineers of South Wales. At the age of twelve 
he was apprenticed as a mechanical engineer, or, as then called, 
a millwright, under Messrs. Hill, of Plymouth Works, went 
through the pattern shop, foundry, fitting shop, and drawing. 
office, and on the death of the chief engineer was appointed 
to succeed him, though not then twenty-five years of age, 
For twenty years he had charge of the erection of various 
new rolling mills, and the whole of the machinery in connec. 
tion with the mills, forges, blast furnaces, &c. At the death 
of Mr. Anthony Hill he resigned his position to his son Henn 
Watkin, and from 1862 was extensively engaged as consulting 
mechanical engineer in connection with the sinking of pits, and 
the equipment of collieries throughout the whole of the South 
Wales coalfield. In later years he was consulting mechanical 
engineer for the collieries of Messrs. Crawshay, and the 
Lewis Merthyr NavigationCompany. He was justly credited 
with a special immunity from accident, due in greater part to 
the great strength of the whole of the machinery he designed. 
He was very inventive, and was known for his improved 
winches, and the appliances he brought to bear in colliery 
work. This was brought specially under notice in connection 
with his life-long friend, Mr. Nixon, who consulted with 
him to the last. When Mr. Nixon invented the spiral drum, 
Mr. Lewis was the only ironworks engineer who got over the 
difficulty that Mr. Nixon had in the rolling of the angle iron 
for the forming of the spiral around the winding drum. 
Hundreds of similar instances could be related of his inventive 
capacity and of his general ability. He was an early member 
of the Institution of Mechanical E.ngineers, as also of the 
South Wales Institute of Engineers; was an associate of 
Brunel, of Mushet, and held in great regard by the leading 
ironmasters of the past as of the present. There is also the 
notable fact t» be recorded that his family had been asso- 
ciated for five generations with the development of the mine- 
rals, and the construction of the large ironworks in the parish 
of Merthyr, as well as the management and the opening out of 
the various collieries connected therewith. His great-grand- 
father, William Lewis, a kinsman of the Van family, one of the 
historic lines of Wales, accompanied one of the Lewises of 
the Van from Caerphilly to Dowlais, about 1765, soon after 
the release of Dowlais minerals was granted. This William 
Lewis subsequently, upon the completion of the Dowlais 
Works, obtained a contract for carrying the whole of the iron 
made in Dowlais to Caerphilly, principally by mule trains, 
from whence it was despatched to Newport and Cardiff. 
This was prior to the Glamorgan Canal. When Plymouth 
Works were started the family removed from Dowlais to 


| Plymouth, and remained in prominent spheres of note until 


the last of the Hills ended a long and useful life. Mr. T. W. 
Lewis was the progenitor of a family of engineers, notably 
Sir W. T. Lewis, Bart.; the late Lewis Lewis, who was con- 
nected with the Dynevar, Llanover, and other estates, and 
yas in great repute as a mining engineer; also the late 
Henry Watkin Lewis, a leading mechanical engineer of the 
district. The youngest son is Mr. T. W. Lewis, at one time 
captain of the Cambridge Eleven, and stipendiary magistrate 
of Cardiff. Mr. Lewis’s death occurred on Thursday week, 
at the ripe age of eighty-two. 


THE RoyaL AGricvutturaL aT York. — The Royal 
Agricultural Society of England has now issued the prize sheet for 
live stock, poultry, produce, implements, &c., at the country meet- 


| ing of the Society to be held at York from the 18th to the 22nd of 
| June next. The total value of the prizes offered—exclusive of 


champion prizes and medals given by the leading breed societies 
—is £6820, of which £1676 are contributed by the York Local 
Committee. In the implement department, the Society will offer 


prizes of the same amounts for self-moving steam diggers, a prize 
of £50 for milking machines, and prizes of £20 and £10 in two 
classes for sheep-shearing machines, to be worked by power and by 
hand respectively. The entries for these classes close on 
March 15th, 
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PASSENGER CARRIAGE BOGIE, 


Derais of the bogie for passenger carriages for the 
Mastern Bengal Railway are given on page 182, and call for 
little explanation. The carriages, for which tenders have 
been but recently asked, are to be provided with all the 
fittings usual in this country. The underframes are to be 
made of rolled channel bar, and the bogie trucks of pressed 
steel. 

The panel plates for carriage bodies are to be rolled to 
16 B.W.G. thick, weighing 2-6 1b. per square foot, except for 
the brake and luggage vans, which are to be 15 B.W.G. thick, 
weighing 2-88 Ib. per square foot. The roof sheets are to be 
to 20 B.W.G., weighing 1°44 lb. per square foot before 
galvanising, and the additional weight after must not be less 
than 1 oz. per square foot of surface galvanised. The roofing 
sheets are to be corrugated after they are galvanised to a 
pitch of 3in., fin. deep; they are then to be curved accurately 
to the required radius. 
made of wrought iron plates 10 B.W.G. thick, weighing 


The tanks for carriages are to be | 


| other railways. The open slot conduit system is in great 
| favour in New York City, Washington, &. The gigantic 
| power-house of the Third Avenue Railroad Company has made 
| good progress. This, it will be remembered, is to be of 
80,000 horse-power capacity. The entire conducting system, 
which is still under construction, will be underground, 
tension polyphase currents will be used, and it will be con- 


Continued progress has been made in electric street and | 


High | 


| verted in sub-stations to direct current before being supplied | 


The Manhattan elevated railroads are going to 


to the cars. 
use the same system. 
| ally hold 70,000 horse-power, and the dynamos will each be of 
6650 horse-power. In some places very long inter-urban lines 
| have been constructed or formed by the amalgamation of 
| existing lines, and many are worked from single stations on 


| the polyphase system converted to direct current for use. One | 


| such line is over 40 miles long. A journey can now be made 
| in electric cars from Paterson, N.J., vid New York and Boston, 
to Portland, Maine, with only three breaks, aggregating about 
' fourteen miles, in a total distance of about 360 miles. 


( Bolts 


Ss 
<2 To be 5° uncompressed 
Weight about 24 complete 
Note. Weight given to be on each group composed of O spring. 
| 
' > 
| | : | | 


EASTERN BENGAL RAILWAY—CARRIAGE BOGIE SPRING 


5-4 1b. per square foot, and the angles lin. by lin. by fin. 
welded. The pattern underframe and bogie trucks when 
completely erected are to be loaded up until the full load of 
10 tons per axle on the rail is reached; the buffer heights 
and clearances are to be taken unloaded, half loaded, and 
fully loaded, and the results noted. A detail drawing of one 
set of springs is also given. 


LAST YEAR'S ELECTRICAL PROGRESS IN THE 
UNITED STATES. 

Ts the annual presidential address delivered before the 
North-Western Electrical Association of the United States, 
Mr. H. L. Doherty sums up the progress made in electrical 
matters in that country during 1899. It appears abundantly 
clear, not only in this paper, but from other sources, that 
though there were vast developments of existing plants, and 
doubtless much new work started, there have been few in- 
ventions, and none which are likely to cause a radical change 
in prevailing procedure. There has been, however, intense 
activity in the manufacture of things electrical, and our 
esteemed contemporary, the New York Electrical Review, 
which also gives a summary of the year’s work, remarks 
that ‘the inventor has stopped for the moment to 
become the manufacturer, and the manufacturer is too busy 
to invent.” Under these circumstances the progress made, 
though not all that could be desired, has, at all events, been 
all that could be reasonably expected. But while there have 
been no marked improvements—except, possibly in the steam 
turbine and the higher speed engines—the general operating 
results have been materially bettered. The constant-current 
transformer is making great headway, or, as Mr. Doherty 
expresses it, it is “ here to stay,” and series alternating en- 
closed type arc lamps are being largely employed for street 
illumination. The periodicity used for these is generally 
about 60 per second. A feature, certainiy, is the employ- 
ment of aluminium wires in lieu of copper. But a few years 
ago it would have been considered madness to even hint at 
the possibility of such an occurrence, and yet now it is 
an established fact. The price of copper has been kept so 
high, and at the sametime the cost of aluminium has been 
so greatly increased, that in America equal conductivity costs 
less if aluminium is used than if copper is employed. The 
transmission line from Snoqualime Falls, in Washington 
State, and lines at Hartford, Connecticut, and elsewhere, have 
been constructed of the lighter metal. 

In electrical transmission there has been much develop- 
ment, but generally along existing lines. However, some long 
and important lines were built in 1899 in the Pacific Coast 
States. One of these is that of the Mount Whitney Power 
Company in California. The Niagara Falls supply has been 
greatly increased during the past year, especially for power 
purposes, though in the middle of the year the whole of Buffalo 
was lighted from there. The distance and high voltage limit 
in transmission is being constantly increased. One plant now 
projected is intended to transmit current to an extreme dis- 
tance of 155 miles, and for this purpose a pressure of 
60,000 volts will be employed. During the coming year two 
installations, using 25,000 volts, with underground cables, will 
be constructed. 

The gas engine as a generator of power is coming more and 
more into use. Several central stations have adopted it, and 


in the case of two of them at all events the sizes selected are 
as high as 650 brake horse-power. 


| Electric railways have been so standardised that a description of 
one is almost equally descriptive of all. he use of direct- 
coupled generating units is general. There has been no 
notable change in motors or equipment. 

According to some accounts there wss a falling off during 
the vear in the strength of the agitation for the municipal 
ownership of electric light stations. 
would seem to be gaining in favour. 
everywhere, by means of various consolidations and absorp- 
tions, a tendency to increase the area of supply from one or 
more points. 
now 100 square miles. Here there are two generating 
stations at which three-phase current is generated at the 


| conductors to sub-stations. 

The electric installations carried out during the year on the 
two new battleships Kearsarge and Kentucky are a new depar- 
ture, in that all the auxiliaries of the vessels except the anchor 
winches, capstans, and steering gear are driven electrically. 
The trials have not been carried sufficiently far as yet for a 
reliable opinion to be formed as to the advisability or not of 
this procedure. 

In electro chemistry much was done during 1899, though 
nothing much new. The output, however, of deposited 
copper, calcium carbide, alkali, and bleaching powder, carbo- 
rundum, and aluminium has greatly increased. An in- 
teresting experiment, followed by practical results, was made 
by United States military officers in Havanna, in connection 
with the production of a disinfectant fluid from sea water by 
electrical means. Large tanks of sea water have carbon 
electrodes immersed in them, between which a current of 
electricity is passed. The resultant fluid is said to be a 
powerful disinfectant, and to have materially benefitted the 
sanitary condition of the city. The system employed appears 
to be very much of the same nature as the Hermite process. 

A good deal of attention has centred round telephones 
during the year. Beyond matters of purely local interest, 
we hear of the adoption of the ‘common battery system” 
in the large exchanges of New York and Brooklyn, the 
growth of long-distance lines, and the building of “ toll 
lines’ from town to town. The common-battery system is 
that in which the batteries furnishing energy to the trans- 
mitters at subscribers’ stations are grouped at the exchange 
instead of being distributed at the individual stations. 
Quickness of operation and facility of inspection are put 
forward as some of the advantages of this system. In several 
exchanges this alteration has been made, and it is expected 
that all the exchanges will be so equipped in about a year. 

No new departure in ordinary telegraphy is chronicled. 
The route for a trans-Pacific cable from San Francisco, by 
way of the Hawaiian Islands and Guam, to Luzon, in the 
Philippines, was surveyed during the latter half of the year. 
It was found that the route was practicable, though there 
were two obstacles—one a mountain, the other a very deep 
valley—for which détours will have to be made. 

In other departments of electrical work the advance made 
during the year has been steady, though not distinguished 
by anything wonderful. The export trade grew amazingly, 
and perhaps the outlook in American electrical engineering 
is brighter now than it has ever been in the history of the 
industry. 


_ Tue work of constructing the electric tramway system 
in Salford was commenced last week, 


Their generating station will eventu- | 


' quently great steadiness, is produced. The card has 


groups of five in each, are made of thin tungsten 


THE EVOY COMPASS, 


Tuk dangers attendant upon the use of the Mees 
compass on shipboard have only too frequently been me 
to be caused by the magnetic conditions of the hull Gined 
and steel vessels. The latest attempt to obviate them ; a 
Evoy compass, which is specially constructed so as tn . the 
it to be hoisted aloft on to the “jumper stay,” to Reiter 
from the effects of magnetic material forming the hull of ‘ 
vessel, and to enable its reading to be correctly taken 4 the 
bridge or deck. The Evoy compass is constructed ie ~ 
same principle as the liquid compass used by the Admin 
but has an important addition whereby the card js locked ¢' 
position before being hauled down to take a reading ™ 
bowl is of wrought brass, and ample allowance for change he 
temperature is provided by the adoption of a sensitive poe : 
gated diaphragm across the lower part of the bowl. The ries 
consists of a central float and an outer rim, and is etna 
light on the centre; a long period of oscillation, ang a 
& sapphi 
set within the central float, and works upon a pivot at hn 
metal of special alloy. The magnets, which consist of two 
Steel fin, 
deep, and bound together after magnetisation to form ta 
compound magnets of powerful directive force. ; 

The bowl is suspended on a carrying frame by trunnions 
through which plunger rods pass, and have ou their inne 
ends discs or stops. The plungers have liquid-tight diaphragms 
and their outer ends can be pressed in by levers pivoted to 
projections on the bowl-carrying frame. These levers arp 
controlled by springs, which tend to keep them Pressed 
inwards, so that the card is locked by two cup-shaped dises 


| until released. The upper ends of the levers are jointed to links 


| 


Large supply companies | 
There has, too, been | 


Taking Brooklyn as an example, the area is | 


machines at 6600 volts pressure, and is taken by underground | 


THE EVOY COMPASS 


forming the connection with a sliding ring, ceutrally titted on 
a stem at the upper part of the bowl-carrying frame. The 
latter has a cord to maintain the proper position of the 
compass while being raised or lowered, one end of the cord 


| being attached to the top of the bowl framing for suspending 


| 


it, and the other end being affixed to an eye from the Jower 
part of the framing. The bowl is suspended from a guide 


| pulley forming part of a stop hung from the crossbar of the 


hanging frame intended to be suspended from the jumper- 
stay. A pivoted crossbeam is used,and above it, from arms, 
is a suspended weighted bar having a swinging motion within 
certain limits, which serves to steady the appliances against 
the vibration of the stay from which the compass frame 
hangs. The upper part of the frame has two half-round pro- 
jections at opposite points, which, by means of springs, engage 
with corresponding half-rounds of the compass frame supports 
when raised for taking a bearing, for fixing the frame and 
freeing the card to enable it to take up its magnetic position. 
The compass frame has tubes, and is guided up and down by 
means of stays of copper wire fixed respectively to the deck 
and the pivoted beam. 

To take a bearing, the compass is run up as far as it will go, 
and a minute or two given it to settle. The ship should then 
be kept steady on her course by the standard compass and 
the reading noted. The compass is then disengaged from the 
hanging gear and brought to deck by pulling the forward 
rope. Immediately this is done the card becomes locked, and 
the reading can be taken on the deck or bridge. The 
difference between it and the reading of the standard compass 
is the deviation, the Evoy compass being correct magnetic. 

We understand that this compass has been adopted on the 
St. Louis and St. Paul. It is made by the Evoy Patent 
Adjustment Compass (British and Colonial), Ltd., 14, Queen 
Victoria-street, London. 


Barce OWNERS AND THE LONDON AND INDIA Docks.--The 
master lightermen and barge owners who make use of the docks 
of the London and India Docks Joint Committee are up in arms 
against « Bill which the latter body is about to introduce into 
Parliament, the object of which is to levy dues on goods in barges 
entering or leaving their docks, and on the burden tonnage of the 
bargecarryingsuchgoods, It appears that the Bill will assail a privi- 
lege enjoyed by the lighters a their cargoes for 100 years to enter 
and leave the docks without liability for dues, and it is said that if 
the proposed measure be sanctioned by Parliament it will prove 
seriously detrimental to the interests of the Port and the City of 
London, as the whole of the continental and coastwise tranship- 
ment traffic will be driven away owing to the increased charges, 
and a large portion of other lighterage now done will be diverted 
in other directions. It is argued by the lightermen that the Bill will 
have the effect of materially raising their charges, with the result 
that the goods will have to be taken by road. The Association of 
Master Lightermen and Barge Owners have resolved to oppose the 
Bill, and to petition the Lord Mayor, Aldermen, and Comwmon 
Council of the City of London against the measure. 
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\LTERNATING CURRENT DISTRIBUTION, 


issue of the 2nd inst. we drew attention to the 
action, Rucker v. the London Electric Supply 
had just been concluded before Mr. Justice | 
that judgment had been reserved. On the 12th | 


In our 
fact that the 
Corporation. 
Farwell, and 


dismissed with costs. 
om hearing of the action extended over nine days. Mr. | 
- R. Bousfield, Q.C., M.P., Mr, A. J. Walter, and Mr. J. 
Hunter Gray appeared for the plaintiff; and Mr. Fletcher | 
Moulton, Q.C., M.P., Mr. Cripps, Q.C., M.P.; Mr. J. C. 
Graham, and Mr. Fletcher Moulton, jun., appeared for the 
ants. 
opening speech, Mr. Bousfield stated that the action 
4s brought under the patent No, 3379 of 1885, communi- 
med from abroad by Messrs. Zipernowsky and Déri. This 
= amended some three years ago, and was acquired by 
Mr. Rucker, and is for “Improvements in distributing 


electricity. 

This patent has, of course, expired. Damages were, how- 
ever, sought for infringement during the time it was in | 
force, and if this action, which was a test action, had 
succeeded, other users in Great Britain would be proceeded 


against. 

Tena! then explained that the reason for the action being 
brought thus late in the day was that Messrs. Ganz and Co., 
who were connected in the matter with the inventors, had 
heen engaged in a considerable amount of litigation on the 
Continent. Until this was settled they could not turn their 
attention to infringement in England. Another element in 
the case was that, though the system had been at work in the 
Inventions Exhibition in 1886, yet for years after leading 
engineers and electricians had condemned the system, and 
had said that it would not work. 

Counsel next proceeded to explain to his lordship the 
veneral meanings of the technical words and expressions 
which would be used in the course of the action, illustrating 
his remarks by means of diagrams, models, &c. He entered | 
at length upon the various systems of electrical supply, and 
showed the advantage in the point of cost of mains in having 
a high pressure of supply. Then the elementary principles of 
the induction coil and transformer were explained, and the 
question of choking effect. The work carried out by various 
inventors, notably by Messrs. Goulard and Gibbs, was referred 
to, and counsel next proceeded to discuss the specification on 
which the action was brought. It was a constant potential 
system, and the object of the invention is to make all indi- 
yidual points of consumption of electrical energy quite 
independent from one another, all necessary regulation being 
made by or at the generator of electricity. Hitherto, says 
the specification, induction coils had been used to transmit 
energy, but the distribution had not succeeded because * it 
was not possible to increase or diminish the number of points 
of consumption in operation, without affecting the working 
of the others in a marked degree, and it was therefore 
necessary to use mechanically-acting regulating devices at 
the different points of consumption, to compensate for the 
variations caused by the changes in the quality of electrical 
energy used.” In describing the invention the specification 
SaVs 

“We group the induction coils or transformers so as to 
constitute secondary distributing stations or local centres. 
The primary coils of the several transformers of such a local 
centre may be arranged either in series or in multiple arc 
circuits. In the former case the secondary or induced spires 
of all the transformers of the respective station form a single 
iocal circuit irrespective of whether these induced spires are 
connected up in quantity or in series. In the second case, 
however, i.¢., When the primary coils of the several trans- 
formers constituting a local centre are connected up in mul- 
tiple are, either cach individual induced coil may form a 
eparate secondary circuit or any number or all of the induced 
cols of the trausformers of a local centre may be connected 
to form a single local circuit. 

«The apparatus for the actual utilisation of electricity, as 
incandescent and are lamps, electro-motors, &c., are in all 
cases connected up in multiple are in the local secondary 
circuits. 

“ But the distinctive feature of our system of distribution 
is, that each group of induction coils or transformers of the 
several stations of second order shall merely constitute branch 
circuits of the main line for the primary current, i.e., the 
primary circuits of the several local centres, any one of these 
being taken as a whole, are connected in multiple are. 

“In this manner we have conductors distributing the | 
primary—high tension—current in as many branch circuits 
as there are local centres and any desirable number of | 
secondary—low tension—circuits. | 

“ Now the electro-motive forces of the two coils of a trans- 
former bear a constant ratio to one another ; therefore if the 
internal resistance of such an apparatus is very low, the 
secondary tension will remain almost unaltered, if we only 
have a constant difference of potential at the terminals of the 
primary coil.” | 
_ The claim, which reads as follows :—“ In the application of 
induction coils or transformers for alternating electric 
currents, the arrangement of several stations of second order 
as branch circuits of the main line, i.e., connecting up the 
local centres with the main line in multiple arc, to which 
main line is supplied an alternating electric current of a 
tension as constant as possible, substantially as described and | 
shown in the drawing —was explained by the plaintiff's | 
counsel to mean :—First, apparatus giving alternating high- | 
tension current of constant potential in the main line; | 
secondly, local transformers with primaries connected to the | 
main line in multiple arc; thirdly, local secondary low- | 
tension cireuits with lamp connections in multiple are or | 
with lamps in multiple are. 

The defendants, it was alleged, infringed. They brought 
alternating current at 10,000 volts from Deptford to London ; 
here it is transformed down to 2400 volts, and is at this 
pressure supplied to transformers in sub-stations, the pri- 
maries of the transformers being connected to the mains in 
multiple arc, and the lamps on the secondaries are arranged 
in multi le are. P 
ol in brief, sets forward the main points of the plaintiff's 
Jase, 

The first witnesses called on behalf of the plaintiff were: 
Mr. James Swinburne, Mr. J. Mackenzie, and Mr. W. M. 
Mordey, who were examined and cross-examined at consider- 
able length. 

Mr. Moulton opened the case for the defendants on the 
fifth day of the action. He first of all referred to the fact 
that though the alleged infringement had been going on for 
several years, yet the action was only brought in the last few 


| invention ; it was “only an exhortation to do as a community, 


,at a given pressure, 


expired, He then went on to give, in outline, the rise of the | 
electrical industry, and claimed that Edison enunciated the | 
idea of electric distribution. He denied that it was an | 


| 


a thing that was perfectly well known, and which he, as an | 
individual, and many others had done.” He said that | 


ment was given in favour of the defendants, the | formerly all people themselves supplied their water from | tinuation in a particular way of old well-known methods.’ 


wells. ‘Then waterworks were formed which supplied the | 
houses; there was no invention in this. The analogy held | 
good in electrical matters. Edison and others could light | 
incandescent lamps in parallel. All that was suggested was | 
that, as in the case of waterworks, there should be a | 
central electric works which should supply customers | 
There was no invention in this | 
either. It wasa matter of convenience, Besides, the two poles | 
in a consumer’s premises, were practically the two 
poles of the dynamo, so that nothing more had been done | 
by taking wires from a central station to consumers’ pre- 
mises at some distance than by having wires from the 
terminals of a dynamo to supply lights comparatively close to 
the machine. Any invention must come on the other side of 
the supply terminals. Transformers could only work from a 
source ofenergy. They did not create electric energy. They 
could only work from a source, and that source had given | 
alternating currents. It is only when there is a constant | 
change of condition that they work. It wasa known thing 
to have lamps in parallel on the secondary of a transformer. 
Any man had a right to use a secondary circuit for every- 
thing he wanted. The induction coil was at the date of the 
patent, as it is now, and always has been, a thing which 
multiplied up the tension in the primary circuit, or divided 
it down. The connection between the ratio of the turns on 
the primary and secondary, and the induced voltage, was also 
known. A man could put a transformer in his own premises 
on the supply mains, and transform up or transform down 
the voltage supplied to him. The plaintiff was not even the 
first to suggest the advantage of distributing electricity at 
high pressure. Brush said in 1879, “I have got my arc 
lamps in the secondaries of transformers which straddle 
parallel mains.” Brush used are lamps instead of 
incandescent, but that did not signify. Then, too, 
“Edison did all that the patentee did, and more,” 
and all the criticisms on his work relate to the 
“more.” He supplied current to a motor dynamo on one 
axle. By means of a converting arrangement he produced 
alternating current and transformed down. Then he put the 
lamps in parallel, and had constant pressure. Then there | 
was an article in the Zeitschrift fiir Electrotechnik. This | 
contained a description of the Zipernowsky and Deéri 
scheme. It had been put upon the public table in 
the Patent-office Library two days before the application 
for the patent. It had been admitted in evidence that , 
it showed all the results; and, further, that it was 
consistent with the plaintiff's specification. There were 
described parallel distribution, and supply from secondaries, 
the primaries being placed on the mains, and the trans- 
formers are so arranged that independent currents gothrough 
them. It was submitted that what the specification really | 
aimed at was the claiming of the regulating of the primary | 
voltage. This was the portion which had been cut out when | 
the specification was amended. The idea was to keep the | 
primary voltage ‘as constant as possible.” It was further 
submitted that if the claim, as it stood, was a general 
claim, then it was bad, and if it was intended for a 
special claim, then there could not be any infringe- 
ment. The plaintiff's patent took it for granted that 
it was common knowledge that lamps could be run in 
parallel off the secondary of a transformer, and also that the 
electromotive forces of the coils of a transformer bore a} 
constant ratio to one another. Unless it was to be admitted 
that English engineers were behind all the world in knowledge, 
they knew both these facts. The whole theory of distribution 
in parallel was, that it made each member of a supply system | 
independent of the other. If you can supply one person in 
parallel you cau supply a number. Repetition, it was urged, 
is absolutely irrelevant after you have parallel distribution in 
one instance. It follows as a matter of course. The inventors 
took it for granted that the world at large knew that 
transformers of a required ratio could be manufactured at 
will. Every electrician knew that internal resistance must 
be low ; for, first, if it is high there is loss by heat, and this 
Was Waste ; and, secondly, this heat was objectionable. The 
words in the plaintiff's specification, to the effect that the 
resistance must be kept low, was merely a direction. It 
could not be subject matter for a patent. It was sub- 
mitted that it was evident that the inventors neither 
knew of Brush’s or Edison’s work in the same direction as 
their own. It was a well-known fact that if the resistance 
offered to current in a secondary were lessened, the current 
in the secondary would increase, the decrease in voltage of 
the secondary would only decrease very slightly, and the 
decrease would depend upon the internal resistance of that 
secondary. If the secondary circuit was open no work was done, 
and current was choked back in the primary. Taking the words 
of the plaintiff's claim, which are, “ In the application of induc- 
tion coils or transformers for alternating electric currents, the 
arrangement of several stations of second order as branch cir- 
cuits of the main line, i.e., connecting up the local centres with 
the main line in multiple arc, to which main line is supplied 
an alternating electric current of a tension as constant as 
possible.” If these words mean anything, it was submitted 
they mean straddling ordinary parallel distributing mains, 
which wasold. This, it was urged, had been proved, not only in 
the case of Brush in the exhibition by Goulard and Gibbs at 
the Aquarium in 1883, and others, but by admissions of the 
plaintiff's witnesses. Moreover, the claim was bad apart from 
specific anticipations. 

The defendants’ witnesses were Lord Kelvin, M. Emile 
Fesquet, and Mr. 8. Z. de Ferranti. 

The learned Judge, in giving judgment, said that the 
plaintiff, on his writ dated July Ist, 1898, sought for an 
injunction and an account of profits or damages against the 
defendants. As the patent had expired since the date of the 
writ, no injunction, of course, could be obtained, but this did 
not affect the claim for damages for breaches during the 
existence of the patent. The defences raised were, that there 
was no patentable invention diselosed in plaintiff’s specifica- 
tion, prior publication, and want of novelty. His lordship, on 
the first point, found the following facts: the parallel 
system of distribution at constant potential for both constant 
and alternating current, was known before the date of the 
patent; transformers, or induction coils, were also well 
known ; also that the electromotive forces of the two coils 
of transformers bore a constant ratio to one another; the 


| of work. 
| secret of much of his success in after life. 


incitation, or actuation, of an induction coil by a machine for 
the purpose of utilising the secondary circuit was not novel; 


| months of the patent’s life, the case being tried after it had putting machines on the secondaries of au induction coil in 


parallel was not novel; positive aud negative poles in the con- 
sumer’s house which are connected with the double series of 
mains required in the parallel system are the equivalent 
of a dynamo producing a constant current. 

In his opinion the claim of the patent was for an arrange- 
ment, and for an arrangement only; ‘it is merely a con- 
The patentees appeared to have imagined that they had dis- 
covered the use of transformers in parallel arc on secondary 
circuits, and if this were so there is no patentable invention 
in this part of the patent. In his lordship’s mind, he had 
no doubt that the inventors originally intended to emphasise 
the value of the means for maintaining an invariable tension, 
which formed part of the original specification before it was 
amended. Some argument was based on keeping trans- 
former resistances as low as possible. This appeared to be 
simply a truism, amounting only to the statement that it 
is desirable to avoid waste. To his mind the plaintiff's speci- 
fication contained “ at the utmost good advice, and is very far 
removed from invention; it recommends one of two well- 
known modes of transformers as most suitable for conducing 
to a particular result.” He was of opinion that the 
article in the Zeitschrift fiir Electrotechnik embodied a de- 
scription of the plaintifi’s invention, and that it was public 
property before the date of the plaintiff’s patent. 

Further than this he considered Brush’s specification a 
clear anticipation, as also he did that of Edison. He 
was convinced that M. Fesquet in 1883 ‘coupled the 
primaries in parallel as well as in series many times;” and 
further, that in 1884 ‘there was an installation on the 
Metropolitan Railway running for some months, in which 
alternating high-tension currents were transformed down, 
and that the lamps were in parallel.” 

The judgment was that the plaintiff's action had failed, 
and was dismissed with costs. 


JAMES MARTIN. 

We announce with regret the death at Gawler, South 
Australia, on December 27th, 1899, of the Hon. James 
Martin. Mr. Martin was born in the year 1821. His 
birthplace was the village of Foundry, in the parish of 
Stithians, Cornwall. He received little schooling, and at an 
early age had to try to earn his own livelihood. After a little 
experience he went to Truro and worked for a millwright. 
He was next employed at the Tresavene mine, and while 
there was connected with the adoption of the first man- 
engine used in England. The contrivance was invented by 
the engineer of the mine, and young Martin was deputed to 
make the model of it—that model is now in the Polytechnic 
Hall at Falmouth. Subsequently he gained experience in a 
woollen factory at Ponsnooth, where he had to do all kinds 
His determination to overcome obstacles was the 


Becoming a victim to asthma, he determined to settle in a 
warmer climate, and South Australia was his choice. He 
arrived in that colony in 1847, and settled in Gawler as a 
wheelwright. The site of his workshop is now a very small 
portion of the area occupied by Martin and Co.’s works, 
which, grown out of that humble beginning, now covers 
eighteen acres. He began operations with one man, and at 
the time of his death was employing about 700. As agricul- 
ture extended, he took up the manufacture of reaping 
machines and other agricultural implements, and during the 
last ten years of his life built for the South Australian 
Government about 150 locomotives, in addition to which the 
firm have built locomotives for Western Australia and Tas- 
mania. But such success ensuring to Gawler the status of 
the premier engineering centre of Australia was not achieved 
without great trouble. To quote Mr. Martin’s words: 
“ For the first little while I was here it was a terrible job to 
get along. Sometimes, after paying ny men enly a portion 
of their wages, I had not 4d. left to take a letter out of the 
Post-office.” 

A large portion of the firm's present output is for export. 
A few months ago they despatched in one day forty trucks 
containing more than 200 tons of machinery, having a value 
of upwards of £10,000. Amongst the numerous mines to 
which Messrs. Martin have supplied machinery, batteries, 
&c., are the well-known Broken Hill Prop., Lake View 
Consols, Golden Horseshoes, &c. 

Mr. Martin’s reputation as an engineer and manufacturer 
was considerable. He was a few years ago elected a member of 
the Institution of Mechanical Engineers. Notwithstanding the 
great demand which his extending business made upon his 
attention, Mr. Martin identified himself with every important 
local movement. He was Mayor of Gawler for eight 
years. He also rendered good services to the colony as a 
legislator. He was first elected to a seat in Parliament in 
1865, which he resigned three years later, when he took a trip 
to England. In 1885 he was again elected a member of the 
Legislative Council, and retained the seat up to the time of 
his decease. He was thrice married; one son, Mr. John 
Martin, of Gawler, survives. Mr. J. F. Martin, the managing 
director of Messrs. Martin and Co., Limited, is a nephew. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal keeps in good demand. There has been a rather 
better supply of tonnage. Prices remain same as last week. House 
coal in fair request, and prices firm. Tin and copper have both 
advanced in price since last week’s quotations. Exports for week 
ending February 10th were :—Coal, foreign, 72,455 tons ; coastwise, 
16,964 tons. Imports for week ending 13th were:—Iron ore, 
12,511 tons; tin bars, 345 tons; scrap, 250 tons; pitwood, 
4725 loads ; one cargo of gypsum. 

Coal :—Best steam, 21s. 6d. to 22s.; seconds, 19s. 6d. to 20s.; 
house coal, best, 20s.; dock screenings, 16s.; colliery small, 14s. 6d. 
to 15s.; smiths’ coal, 16s. Pig iron:—Scotch warrants, 68s. 10d.; 
hematite warrants, 77s. f.o.b, Cumberland ; Middlesbrough No. 3, 
69s. 3d. prompt. Iron ore:—Rubio, 20s. to 20s. 6d.; Tafna, 
19s. 6d. to 20s. Steel:—Rails, heavy sections, £7 5s. to £7 15s.; 
light ditto, £8 5s. to £8 15s. f.0.b.; Bessemer steel tin-plate bars, 
£7 5s. to £7 7s. 6d.; Siemens steel tin-plate bars, £7 7s. 6d. to 
£7 10s., all delivered in the district, cash. Tin-plates, Bessemer 
steel coke, 16s. to 16s. 3d.; Siemens coke finish, 16s. 3d. to 16s. 6d. 
Pitwood, 16s. 9d. to 17s. London Exchange Telegram :—Copper, 
£74 1ds.; Straits tin, £136 10s. Freights firm. 


Ir is reported from Berlin that the survey for the 
Persian Railway to Bunder Abbas, which was commenced some 
months ago, is now complete, and the railway is to be built within 
four years, 
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THE FUNCTIONS OF THE ENGINEER.* 
By Sir WILLIAM Henry Preece, K.C.B., F.R.S., Past- 

President Inst. C.E. 

paper » modern engineer is due to the fact that he has 
THE of the much-vaunted empirical rule- 
buried = and that he has elevated to the heights of science the 
Le on of exact practice and the exercise of pure reason. 
observa iple of doubt, which is the root of all scientific inquiry, 
The i ,sider every phase of weakness in the materials 
ang’ 2 - loys in his structures, to examine every possible cause 
pee “nm his designs, to anticipate every source of failure in his 
of ge principle of faith, which is the outcome of the growth 
work. .xperience, must be continually illuminated by the light of 
of akan controlled by the patient development and considera- 
Pree the too-long-hidden laws of Nature. The engineer must 
pt: tain his acquaintance with ever-growing science, so as to be 
re fulfil promptly and accurately his duty, which is the appli- 
ares nof the great principle of energy and the utilisation of the 
eeeallons properties of matter to the wants, comfort, and happi- 
the functions of the engineer we have to consider 
and his making. 

what has he got to do! The practice of eugi- 
divided into three branches—-Civil, Military, and 


his proetice 

His practice 
peering can be 
= term civil was originally introduced to distinguish the 
al man of peace from the practical man of war, Engineer- 
ing applied to our wants and comforts is a very different thing to 
that applied to the destruction of our foes, or to protect ourselves 
from their wish to destroy us. War is waged both on land and 
sea, and as the conditions involved in attack and defence in 
modern times have become so totally different in these two cases, 
the term military has been gradually confined to the operations 
of our army on land, while the term naval is applicable to the 
warlike operations of our fleets. England owes her present position 
as the centre ot 2 great Empire to her naval supremacy, and she 
has acjuired this supremacy as much by the inventive, constructive, 
and maintaining powers of her working engineers as by the mighty 
deeds of her fearless fighting sailors. 

Civil engineering aids us not gg | to build that haven of rest 
and comfort that we call Home, put to surround it with the 
elements of health—pure air, pure water, pure food, pure light. 
If we aggregate t« gether in towns, or scatter ourselves in country 
districts, iv supplies us with all possible means of transport by 
road, river, and rail, and of means of intercommunication by post, 
telegraph, and telephone. These means of annihilating time and 
space are not only inter-urban in our own country, but inter- 
national in our continents, and in a wider sense imperial, cosmical, 
and universal over the whole earth. The world is knit in one con- 
nected whole by wire. We know to-day from that triumph of art, 
wience, and culture—the intelligent and free British daily public 
Press—the history of nearly all that took place yesterday over the 
whole globe. 

The engineer fears not the infinitely great, for the stars in their 
courses aid him to survey the land and to cross the deep with 
safety. He spurns not the infinitely little, for the molecules in 


practic 


their mutual actions and reactions supply him with those metals | 


and those elements of purity and strength which give him the 
means to resist the forces of Nature so as to span the broad 
channel, laugh at the foaming river, build the palace of glass at 
Sydenham, cover acres of ground so as to display this year in Paris 
the goods, manufactures, and works of art, industry, and the utility 
of the whole world. 

The engineer utilises matter wherever it can be found. He 
delves into the crust of the earth for ores and minerals which give 
him wealth, currency, protection, and strength. He dives into 
the sea to survey the bottom as a bed for his cables, and to see 
that he has secured proper foundations for his moles, piers, and 
breakwaters. He explores the surface of the earth for articles of 
necessity, of use, and of luxury. He irrigates the land to prepare 
it for the growth of pure and wholesome food, for the supply of 
cheering and sustaining drinks, for the maintenance of the stores 
onthe shelves of the doctor, and for those articles of pure clothing 
that add so much to the comfort, cleanliness, and health of man. 
He utilises for his purposes the great principle of energy, so as to 
transform it at his will into its various forms of heat, light, 
electricity, sound, chemism, and material motion. By these 
agencies he transforms crude matter into its various elements, 
ompounds, and states, so as to secure permanence, strength, and 
value, 

Life is not free from his grasp. He has developed the empire 
of bacteria, and has encouraged the minute microbe in countless 
armies, to liquefy and purify our sewage, and to become the 
scavenger of our homes and our cities. He has by defensive mea- 
sures freed the soil and the river from those ruthless bacterial 
enemies who invade our frames and bring disease and death in 
their train. 

Engineering is divided into various sections, which are difficult 
to classify into any logical order; but I have attempted in the 
following table to arrange methodically the various branches, upon 
the same principle as we draw up a genealogical tree, for every 
branch emanates by direct descent from the one root—engineering, 
which is applied science :— 


the rock for ever” seems to have occurred to him, and though 
stone, papyrus, clay, skin, and wax, gave him material upon which 
he could record in elementary pictures his victories, his virtues, 
and his commands, many centuries passed before the greatest in- 
vention the world has ever acquired—the alphabet—occurred to 
some smart Phoenician, probably in the land of Egypt, where 
picture-writing, hieroglyphy, had reached its acme. It has taken 
3000 years to mature this invention. The alphabet we use to-day 
is a direct descendant of that first Phoenician attempt to indicate 
the elementary souads of speech by letters. But what a change 
has occurred since the next great invention in this direction— 
printing! The brain is now excited by the publication of every 
new fact extracted from Nature’s storehouse. Inventions spring 
up like mushrooms. They are published by the Press to the whole 
world at once. Innumerable minds of all nations are thus set to 
work to utilise, develop, and improve them. Advance is rapid, 
and progress proceeds at a compound-interest rate. I said it took 
3000 years to mature the alphabet. It has taken 450 years to 
perfect printing, but 60 years in our days have matured telegraphy 
and photography, and only 60 months have been sufficient to 
apply Réntgen rays to assist the physician to apply his gentle art 
to restore to health the maimed and wounded. Such is the advan- 
tage of publicity ! 

Why such marvellous constructive skill and scientific progress 
should have been developed on the banks of the Euphrates and the 
Nile on the old, and in Mexico and Peru on the new continent, so 
early in the history of the world, is a mystery of the development 
of the mind that remains to be satisfactorily explained as much as 
the persistent conservatism of the negro and the gipsy of the 
present day. The wicker hut depicted on Egyptian bas reliefs 
3000 years ago is the same dwelling place of the same race in the 
present day! The luxurious, roomy, and well-warmed southern 
villa of their Roman conquerors failed to commend itself perma- 
nently to the mind of the unrefined ancient Briton. Nevertheless 
the Roman left us the arch, showed us how to build a bridge, and 
left us his straight and admirable road. The words arch, pont, and 
street, remain in our languages historical memorials of those early 
colonists. 

The rapid progress of modern engineering is phenomenal. 
Practice grows by leaps and bounds. Take any form of energy and 
examine its utilisation in any field of industry. Take only one 
instance of the application of electricity. See how it comes to the 
aid of the sailor! It controls the rudder, it ventilates the interior 
and the living space of the ship, it forces the draught and assists 
the raising of steam, it revolves the turrets, it trains and controls 
the guns, it handles the ammunition, it purifies the drinking water, 
it lights up the ship internally, it enables the captain to sweep the 
horizon with the brilliant rays of the search-light, and to commu- 
nicate with his tender, or with his commanding officer across space 
independent of weather, night, season, fog, or rain. Light, sound, 
heat, chemism and mechanics have been equally active in the service 
of man, and have helped to specialise in many directions the func- 
tions of the engineer. 

The making of the engineer,—It is idle to ignore the fact that the 
modern engineer is the outcome of high-class and long-sustained 
education, either imparted or self-acquired. Education means 

generally the training of the intellectual, moral, and physical 
| faculties of youth, but the education of the engineer never ceases 
as long as he remains in active practice. I am still in school, and 
rarely fail to acquire some new fact each day of my life. The first 
foundation is clearly a broad, solid, general education, not 
specialised in any way until the pupil has reached the stage when 
he can work and think for himself. But from the very earliest 
years—in fact, from infancy—I advocate the cultiyation of the 
powers of observation, a systematic training of the memory, and 
an encouragement of the exercise of thought. This is, in reality, 
the scientific method. Many people advocate the early teaching 
of science, but I do not. I advocate the collection and naming of 
plants, the love of animals and knowledge of their habits, the 
observation and explanation of the daily occurrences in the house, 
the air, and the ground. The fire, a candle, the teapot, cooking, 
blacking boots, the dewdrop, clouds, rain, wind and storm, the 
ebb and flow of the tide, the performances of tops and bicycles, 
familiarly explained, excite a love of Nature and of Science, and train 
the mind to observe, to think, and to remember. Cramming the 
young mind with ill-digested text-book science, illustrated by 
experiments that generally fail, excites ridicule—the common 
accompaniment of ignorance. 

The engineer must be a scientific man. Science deals with the 
| factsof Nature, their laws and their theory. The engineer applies 
| this knowledge to the usesof mankind. His practice means the 
correct design and due execution of works. The present President 
of the British Association, in his inaugural address delivered at 
Dover, drew no distinction between Natural Knowledge (science) 
and Applied Science (engineering). His illustrations to glorify 
the former were drawn from the triumphs of the latter. Sciences 
are experimental, such as chemistry, mechanics, and physics, and 
observational, such as botany, zoology, geology, geography, 
astronomy, biology, &c. They are very numerous, and, as 
engineering is only another term for applied science, it is clear 
that an engineer would waste his time in acquiring abstruse 
sciences that would be of no subsequent use to him. He must 
confine himself to those branches of science which will be of ser- 
vice to him in his future career, so as to enable him to apply them 


ENGINEERING. 
Civit. MILITARY. NAVAL. 
| | | | | | 
Artillery. Shipbuilding. Marine Hydrography. Application of steam, Torpedoes. 
Gun mountings, engineering. hydraulics, and Submarine 
Explosives. electricity to the mining. 
auxiliary machinery 
of ships. 
Vortifica- Artillery Surveying Submarine Signalling Barracks Traction, Search- Ballooning. 
tion. and and recon- mining. anc construc- Road \ lights. 
explosives. naissance. telegraphy. tion. Rail- |} making. 
way | 
| | | Cosmical (or 
Domestic, Municipal. Tnter-urban. National. Taternationa. versal). 
Bells and signals Electrical energy. Bicycles. Break waters. Connection of national Astronomical mensu- 
Buildings (architec- Gas. Canals. Ceramics. surveys. ration. 
ture), Housing the working Motors. Chemical industries. Lighthouses. Geodesy. 
Drainage. classes. Railways. Coinage. Posts (letter carriage). Hydrography. 
Lifts, Hydraulic power. River navigation. Construction of ma- Steam navigation. Manufactures, 
Lighting. Hygiene, Roads. chinery and engines. Submarine telegraphy. 
Ventilation. Markets. Telegraphs. Docks. 
Waning. Overcrowding. Telephones. Harbours. 
Water supply, Parks and recreation — Surveying. Irrigation and agricul- 
grounds. ture. 

Public buildings. Lighthouses. 

Public lighting. Management of 

Refuse destruction. estates. 

Sewerage and drain- Manufacturing pro- 

age. cesses, 

Slaughter-houses. Metallurgy. 

Smoke prevention, Mining and quarrying. 

Streets. Refrigeration. 

Tramways. Signal stations. 


Of the early stages in the evolution of the human being we have 
ho record, ‘The first known picture depicts him as a hunter. 


Trigonometrical sur- 
vey. 


to living, industry, and commerce. Mathematics, the shorthand 
of thought and the purest form of logic ; experiment, the hand- 
maid of observation ; measurement, the instigator of accuracy and 
precision ; and reasoning, the organ of common sense, are the tools 
that shape his store of knowledge which memory brings to his 


help when he has to practise what he has learnt. The boy who 
has passed well through the ordinary curriculum of school, and 
proceeds thence into a university, from which he emerges asa 
young man not only well imbued with the refining influences 
of literature and art, but with a well-earned degree of science, is 
fully prepared to commence his engineering training and to enter 
the workshop or the drawing-office, where alone he can acquire 
that combination of knowledge and skill, and that training 
of the brain and the hand for mutual aid which is called technical 
education. 

The Institution of Civil Engineers will now admit into their body 
only those who can produce the certificate of such an educational 
career as I have indicated above, or who can pass an examination 
which will give evidence of his possessing similar qualifications, 
A scientific man can become an engineer only when he has become 
an expert through practice and experience. 

It is not a question between science and practice ; it isa question 
between science and rule of thumb. Practice is always there, 
but rule of thumb means rule of error, until by repeated failures 
rule of thumb becomes rule of right, which means the victory of 
orgauised common sense. Organised common sense is a very good 
term for science. Scientific men talk nonsense when they observe 
differences between science and practice, aid so-called practical 
men act foolishly when they ignore science and assert that an 
ounce of practice is worth a ton of theory. Practice based on true 
science means immediate success and economy ; practice based on 
rule of thumb means error, delay, and excess of estimates. The 
engineer cannot neglect the laws of nature any more than the 
scientific man can ignore the success of practice. The science of 
the chair has, however, often been obsolete or behind the day. 
The professor is not sufficiently in touch with the industrial and 
economical interests of the country. It happens that in my own 
special branch of the profession practice has always been in 
advance of theory. The progress of telegraphy and telephony 
owes nothing to the abstract scientific man. The fundamental 
principles and natural facts that underlie the practice of electrical 
engineering are the teachings of actual experience, and not the 
results of laboratory research or professorial teaching. The science 
is, however, now established, and those who are academic students 
have the advantage of acquiring a knowledge of facts and prin- 
ciples in the class-room before they commence their practical 
career. Their path is thus much cleared and their progress expe- 
dited. They start well e;juipped mentally to grasp and compre- 
hend the art of their profession. 

Smeaton, Watt, Telford, Stephenson, Fairbairn, Whitworth, 
and all our early engineers had to acquire their own natural 
knowledge by their own individual investigations. They had to 
seek out and determine first principles for themselves. All that 
is now changed. The science of to-day is the science of the 
Victorian era. The engineer is not now required to research as 
much as his predecessors. There are now physical laboratories 
where it can be done for him, but this must not tempt him to 
lessen his enthusiasm in verifying the facts of nature by experi- 
ment. Doubt must always be transformed to faith. 

The civil engineer of eminence has not only to know thoroughly 
the science, but to conduct the practical operations of his pro- 
fession. The lives of human beings are entrusted to his designs. 
People have faith in the safety of his ships, long tunnels, bridges, 
and railway trains. He is called upon to advise on policy, to deal 
with commercial management, to act as arbitrator or judge in 
many important intricate judicial cases, and to appear in courts of 
law and committee rooms of Parliament as an expert witness. 
The mental qualities of the engineer must therefore be of the very 
highest order. His scientific training and his world-wide practice 
have broadened his views and enlarged his mind. Above all his 
character must be above all reproach. The honour of the engineer 
is the honour of his profession. The Lord Chief Justice’s Bill 
was welcomed by every member of the Institution of Civil Engi- 
neers. The evil it is desired to suppress is very great and very 
wide, but it is not the characteristic ofi the engineer. 

Let me in conclusion impress on you the antiquity and the 
universality of the functions of the engineer. Tubal-Cain was an 
instructor of every artificer in brass and iron, and this before the 
flood. The very earliest remains of Egyptian, Babylonian, and 
Assyrian temples and monuments, indicate a wonderful knowledge 
of the strength of materials. The Cloaca Maxima of the early 
Latin king ‘larquinius Priscus exists still, though built 2600 
years ago. In the track of war and diplomacy, in the earliest 
days of history, went trade and commerce. The general became 
the engineer. Western Asia was covered with roads not only to 
facilitate the transport of troops and chariots, but to assist the 
merchant in the distribution of his wares. Intercourse of all 
kinds has always been the outcome of civilisation. The balance 
of power falls to the strong. In days of old it was to the strong 
physically. In modern days it is more tothe strong mentally and 
financially. The greatest political gift that mind can give to a man, 
the greatest security for peace and comfort, is the ability to wield 
the great powers of nature so as to destroy human life with the 
greatest rapidity and at the greatest distance. An overpowering 
tieet and an efficient army are our insurance for security at home. 
There is not a habitable spot on the face of the earth that does 
not bear traces of the presence of the engineer. He is the great 
civiliser. He not only immediately follows, but he sometimes 
even precedes the military conqueror. He distributes peace and 
goodwill without the accompaniments of fire, blood, and famine. 
Mr. Cecil Rhodes is opening up Africa with the ‘‘ wonder-working 
wire.” Khartoum has been brought within 70 hours of Cairo by 
train, and ere long, when peace is restored in that self-disturbed 
country South Africa, Cairo and Cape Town will be in direct and 
immediate communication by telegraph, and eventually by rail. 
The engineer is not only a benefactor to his race, but he is a 
necessity of the age. 


THE NEW SMOKELESS POWDER GUNS OF 
THE UNITED STATES NAVY. 

Ir one were asked to name the most important among the 
elements which go to make up the modern fighting ship, preference 
would have to be given to the armament; for it is certain that, 
whatever else a fighting ship may or may not have, she must carry 
guns, and plenty of them, if she is to be true to her name. The 
supremacy of the gun in modern warfare was suggested, if not 
proved, by the excellent results obtained with our extemporised 
warships in the way of converted merchant steamers, vachts, and 
tugs, which rendered such a good account of themselves in the 
Spanish war. Moreover, if our guns are to be fully effective 
against an enemy whose ability to manceuvre his ships and handle 
his guns is supposedly equal to our own, there must be no deficiency 
on our side as far as the weapons themselves are concerned ; they 
must be able to shoot as fast, as far, and as true. 

The Bureau of Ordnance of the United States navy is to be 
congratulated on the fact that it has always maintained the 
ordnance which is carried by our ships at the same high level, if 
not somewhat in advance of the efficiency of the ships themselves. 
In the days of brown smoke-producing powder, the guns of the 
United States navy were fully equal to those in use abroad ; and 
the weapons which had been designed and are now being manu- 
factured at Washington to meet the requirements of the new 
smokeless powder will be superior to those which are mounted in 
foreign navies ; thus placing us for the first time in the lead in the 
matter of ordnance. 

By the courtesy of Rear-Admiral O’Neil, we are enabled to pre- 
sent the two accompanying tables showing the ballistic qualities 
both of our old guns built in the days of brown powder, and of the 
new guns of exceptionally long calibre which have been constructed 
specially to meet the requirements of smokeless powder, The 
guns given in Table I. represent the patterns built between 1883 
and 1888, before the era of smokeless powder, when the brown 


| 
| 
conception of a record ‘‘ engraved upon 
I * Address delivere d before the Glasgow Association of Students of the 
. ustitution of Civil Engineers, in Glasgow, on February 8th, 1900. i 


184 


THE ENGINEER 


Fen. 16, 1999 


powder was the only kind used in our navy. 


It will be seen that | tons ; with smokeless powder this same gun shows a muzzle energy 


the length of the guns ranged from 30 calibres in the 10in. to 40 | of 31,170 foot-tons, while the new 40 calibre 12in. gun with its 


calibres in the 4in., 5in., and 6in. guns, 
guns of the same calibre in Table I1., it will be seen that the 
smaller guns have been raised from 40 calibres to 50 calibres in 
length, and the larger ones from 30 calibres and 35 calibres up to 
40 calibres and 45 calibres. The lengthening of the guns is due to 
the difference in the two powders, the brown being quicker burn- 
ing—the charge taking less time to be converted into gas, and 
therefore requiring less length of bore to develop its full accelerat- 
ing energy upon the shell—the smokeless powder, on the other 
hand, being what is known as a slow-burning powder, and calling 
for greater iength of bore in order to enable the combustion of 
the powder to be completed before the shell leaves the muzzle. It 
will be noticed that though the guns given in Table I. were built 
for the use of brown powder, the ballistic data are worked out 
for charges of smokeless powder, the intention being that in the 
future only this kind of powder should be used in our navy. 

A comparison of velocities and energies achieved respectively by 
the old and new patterns of the guns shows the improved 
ballistics resulting from the large powderchamber and great length 
of bore which characterise the new type. 
foot-seconds for the 40 calibre guns. The velocity of the 10in. 
of the 12in. gun from 2300 foot-seconds to 2800 foot-seconds, the 
increase in the muzzle energy in each case being in proportion. 
is interesting, moreover, to compare the 35 calibre 12in. gun firing 


smokeless powder with the same gun when firing the old brown | 


powder. In the former case the muzzle energy was 25,990 foot- 


Thus, the 50 calibre | 
din. gun has a muzzle veiozity of 3000 foot-seconds as against 2200 | 
| the muzzle 18°75in. of the Krupp armour, the superiority of the 
guns mounts from 2200 foot-seconds to 2800 foot-seconds, and that | 


It | 


Comparing these with | larger powder chamber shows a muzzle energy of 46,246 foot-tons, 


which, by the way, is 13,000 foot-tons greater than that of the 
13in. gun when firing brown powder, and 6000 foot-tons greater 
than the same gun when firing smokeless powder, 

The new guns are to be fitted with an improved type of breech 
mechanism, invented originally by Welin, a Swedish engineer, and 
by him sold to the Vickers Company in England, from whom the 
United States has purchased the patent rights for this country for 
the sum of 200,000 dols. In the new breech block by cutting the 
threads with varying radii, it has been possible to reduce the length 
of the block by 30 or 40 per cent., and thus save a great weight and 
bulk of metal in the body of the gun itself, besides securing a 
lighter breech block, and one more easily and speedily manipulated. 
The mounting of the guns of the 6in. calibre will be similar to that 
of the Vickers gun, with certain improvements incorporated by 
the Bureau. 

In closing, we would draw attention to an instructive comparison 
in the tables between the perforation through Harveyised armour 


and through the new Krupp armour, from which we learn, for in- 
stance, that while the new 12in. gun can perforate 23°42in. of 
Harvey armour at the muzzle, it is only capable of perforating at 


Krupp armour being proportionately marked in the case of all 
other guns, whether it be at the muzzle or at the 1000, 2000, or 
3000 yards range. We commend this comparison to those con- 
gressmen who are seeking to prevent the country from the pur- 
chase of Krupp armour at the reasonable price of 500 dols. per ton 
demanded by our manufacturers, American, 


TaBLe 1.—Elements of Nacal Guns, giving Perforation of Face-hardened Armour at Ranges up to 3000 Yards, with Smokeless 
Powder and Uncapped A rmour-piercing Projectiles, at Normal Impact. 


Perforation Perforation R Remainin 
Calibres | Length. Weight. Ww et —> | Muzzle at muzzle, at muzzle, velocity at velocity ae 3000 yards | 3000 yards 
of guns, | projectile. velocity. | energy. Harv ey od _Krupp 1000 yards. 3000 yards. of Harveyed| of Krupp 
| nickel steel. armour. nickel steel. armour. 
Calibres. Pounds. Foot-sec. | Foot-tons. Inches. Inches, Foot-sec. Foot-sec. Inches. Inches. 
4in 49 33 2200 1,107 4-05 3-24 1817 1245 1-88 1-50 
din 49 50 2050 2,434 5-9 4-72 2175 1466 2-68 
éin 49 100 2550 4,507 7-88 6-30 1665 4-46 
Sin. 35 250 2300 9,168 10-44 8-35 1693 6-97 
30 509 2200 13-46 10-77 1736 
l2in 35 859 2300 31,170 18-02 14-42 1882 13-70 
13in. 35 1100 2300 40,338 20-28 16-22 117 15-91 


Note.—With capped projectiles an increased thickness of from 15 to 20 per cent, may be perforated. 


TaBLe [1.—Types of Nacal Guns (Models of 1899), giring Perforation of Face-hardened Armour at Ranges up to 3000 Yards with 
Smokeless Powder and Cucapped Armour-piercing Projectiles, at Normal Impact, 


| | Perforation | Perforation 
| | Perforation Perforation 
Galibres Length. Weight. Muzzle velocity velocity 3000 yards | 3000 yards 
of guns, | projectiic, velocity. energy. | 3 ar ces 1 : rupp 1000 yards. 3000 yards. of Harveyed of Krupp 
Armour. nickel steel. | armour. 
Calibres. Tons. Pounds. Foot-sec. Foot-tons. | Inches, Inches. Foot-sec. Foot-sec. Inches. | 
3in... l4 3000 S74 3-35 OL 1-52 | 
4in... 50 2-56 32 3000 1,900 
Sim... 4-46 60 2000 3,508 
tin... fn) 8-00 100 | 2900 5,838 
Sin... 45 18-00 250 | 2800 13,602 
10in. .. 40 33-40 500 2800 27,204 
12in... 40 52-00 850 | 2800 46,246 


Note.—With capped projectiles an increased thickness of from 15 to 20 per cent. may be perforated. 


AUSTRALIAN NOTES. 
(From our own Correspondent.) 


THE revenue obtained from the wharves in Sydney harbour for 
the year ending 30th June last was £47,930. Owing to the 
scarcity of wharfage accommodation it is proposed to cut down and 
prepare Glebe Island for wharfage purposes ; the estimated cost is put 
down by the engineer-in-chief as follows :—Cutting down all round 
the island, £38,000 ; filling up at back of wharves for 1470ft. on 
eastern side of island, £9889 ; cost of three wharves only £23,100 ; 
cost of roads, fencing, lighting, &c., £21,900. 
ferry traffic to and from Circular Quay, and the harbours, suburbs, 
and the close proximity of the ocean mail steamers, the necessity 
for more extensive wharves is urgently required. 

A comparison of the working of the Victorian railways for the 
quarter ending 30th September last is shown as follows :—Miles of 
lines open, 3169, as compared with 3113 in September of the 
previous year. The revenue from passenger traffic was £275,405, 
ainst £254,959 ; and the goods revenue, £322,385, as against 
7. The number of passengers carried was 11,933,453, as 
against 11,091,440 ; while the goods tonnage was 658,598 
against 527,253 tons. The revenue per train mile was 5s. 9°03d., 
and the expenditure 3s, 7°40d., as against 5s. 4°84d. and 3s, 9°53d. 
respectively for the previous September quarter. 

For some time past the work of renewing the old timber viaduct, 
where the railway line crosses 


the Murrumbidgee River near | 


Wagga Wagga by a new steel bridge, has been in operation, and is | 


expected to be completed by June next. The old bridge was 
built in the year 1896, and is about 1} mile long. There are six 
viaducts in all, with a total of 317 spans. This large number of 
openings was found necessary as, during heavy floods, the river 
overflows its banks, and submerges the flats to a depth of 10ft. or 
12ft., with swiftly flowing currents in many places. 


Owing to the heavy | 


3, as | 


The original superstructure was composed of four compound 
beams, each made up of 12in. by 12in, timbers kept apart by Sin. 
by 6in. transoms notched into the girders, The extent of the 
work may be judged by the following quantities of the principal 
items in the work :— 

Girders and corbels .. 
Transoms and headstocks 
Bracing, &e... .. 
Decking, 3in. thick 
Piling we 


88,000 cubic feet 
21,000 
15,000 
«+ 117,500 super fect 
The new superstructure is of a most substantial character, and 
with the exception of the cast iron in bed plates and the timber in 
transoms, is wholly of steel and concrete. The superstructure 
consists of two plate girders, 29ft. 5}in. long and 3ft. 6in. deep, 
spaced 7ft. centres, and are well braced both vertically and 
horizontally. The piers are made of two raking legs, built of 
channels and plates, with heavy caps and bases. These are con- 
nected by steel T’s at the top and bottom and diagonal bracing 
with adjustable nuts. The abutments are wholly of concrete, and 
at about every tenth span concrete pillars are substituted for the 
steel to ensure longitudinal stability. The rails are carried by 
ironbark transoms, $ft. by 10in. by 6in., spaced Ift. Sin. centres. 
The following quantities of material are used in the principal items 
of the work: 


Steel in girders 1350 tons 


Steel in trestles .. 350 
Steel in bolts 2 
Cast iron 10 


Concrete 5200 cubie yards 
The whole of the work is being charged to working expenses. 
The following statements show the cost of dredging by the New 


| South Wales Government with the various types of dredges, for 
| the year ending June, 1898 :— 


Ladder Dredge, Expenditure and Work, 


Name of Estimated Cost Includes cost of 
dredge. | Where dredging. Material lifted. | tons lifted, | EXPenditure. per ton. depositing. 
Sampson | 875,200 8202 9 0 | 
Sydney ..| Sydney Harbour .. .. .. .. «. «. Clay, sewage, &c. | 846,100 8780 10 5 | 
Newcastle .. ..| Newcastle .. .. .. .. Mud, sand, &c. | 446,600 4071 8 3 | 
Hunter .. Newcastle .. .. .. .. c+ Mud, sand, and rock 270,780 2897 9 0 | 
Vulcan Sand 1%,170 8123 15 9 
Ulysses .. Manning River.. .. .. .. Sand and shingle 271,920 2466 5 4 
Sand Pu mp Dredges. | 
Neptune Cook's-River and Bateman's Bay... ..| Mud, sand, and shell 840,867 8702 2 6 2-61 56,800 tons at sea 
Jupiter... .. Minclesy Miver.. .. Band | 853,080 8832 7 2 2-60 | 284,350 ,, 
Dietys .. .. Richmond River .. .. .. .. «-| Sand | 414,000 280815 9 | 1-62 | 
Groper .. .. Sydney Harbour .. .. .. | Sand, mud, and clay 514,556 4199 2 5 1-95 
| Combine! Grab and Sand Pump Dredyes. 
| 
Eta.. ..| Port Macquaric., Sand | 105,533 1379 15 3 3-14 
Theta ..| Bellinger River eS Sees Sand | 270,100 1501 2 9 1- 
Rho. ot Cape Hawke and Manning River .. .. Sand | 216,875 1461 12 6 1-62 
Tau.. | Sand | 195,498 1387 8 4 1-70 
| Grab Dredyes. 
| | 
Alpha .. ..| Tweed River Sand, &c. | 41,930 | 702 7 5 4. 
-| Nambucca River .. .. .. .. .. .. Gravel, &. | 59,015 552 511 | 2-25 
Mu’... .. .. Richmond River .. .. .. .. «| Sand, &. 40,449 755 3 0 4-48 
co pe oo .. .. «eo o-| Rock, sand, mud 22,538 805 11 | 8-57 


THE IRON, COAL, AND GENERAI, TRADRg 


OF BIRMINGHAM, WOLVERHAMPTON 

OTHER DISTRICTS. » AND 

(From our own Correspondent.) 

THERE was a steady tone on 'Change in Birmingham thj 
day—afternoon, and engineering sections both of iron a 
were in large demand. Hoop iron is quoted £11 by the at 
tion, but forward orders are said to have been booked at ne 
Galvanised corrugated sheets are quoted £15 for do . 
Liverpool, with a good demand from Australia for colonial : 
ments ; more particularly from New South Wales, Plain due 
singles, are quoted £11 7s. 6d. to £11 10s.; and doubles ge 
to £11 12s. 6d. Nail, rod, and rivet iron, is quoted £10 10g t . , 
The steel works are extremely busy. Bessemer billets aa. 
quoted £7 15s.; mild steel bars, £9 to £9 5s.; and steel. a 
£9 10s, to £9 16s, Plates, 

Staffordshire cinder forge pig is 72s. 6d. to 75s.; allay 
ordinary, 77s. 6d. to 82s, 6d.; and best, 90s. to 92s. bd,: while” 
much as 125s, is asked for cold blast. > re 

The recent frost has occasioned an augmented demand for w 
fuel, and 5} days are being made at most of the collieries ian 
men are earning from 6s. to 8s. per day. ae 

At the tenth annual dinner of the Birmingham Associatioy 
Mechanical Engineers Sir Alfred Hickman, M.P., who presided 
observed that the present wasan age of engineering, and that count, 
which had the best engineers would achieve the greatest sue . 
During past years immense progress had been made in engineering 
and it was this which had made the progress of the nation ate 
the world possible. Sir Alfred also made reference to the recent 
competition between this country and the United States for th 
contracts for bridge building, and maintained the great superiority 
of English-built bridges over American. He spoke of the invest) 
gations into accidents to railway servants by the recent Commis. 
sion, of which he was a member, and appealed to the gentlemen 
present if they could, by the exercise of the great ingenuity which 
they possessed, to give to the world some coupling which would 
enable men to couple the wagons without going between them and 
getting crushed. He was convinced that the success of associations 
like this would conduce to the saving of life and limb, the main. 
tenance of the commercial supremacy of this country, and the 
progress and benefit of mankind. 

Midland iron and steel masters note with much interest the 
reports which continue to come to hand regarding the condition of 
affairs in the United States. It appears that the production of 
pig iron during the month of January has increased by about 
13,000 tons, and at the same time stocks show an increase of 
19,000 tons, 

A company known as the Midland Spelter Company has just 
been registered, with a capital of £5000 in £1 shares, to acquire 
the works, buildings, lands, offices, machinery, and_ property 
known as the Midland Spelter Works, situate at Pelsall, in the 
county of Stafford, on the terms of an agreement with Edward H, 
Shortman, Charles G. T. Bennett, Benjamin Bracey, and William 
Morris, and to carry on the business of spelter manufacturers and 
refiners, miners, ore crushers and refiners, dealers in ores, metal 
coins, merchandise and produce, &c. 


Thurs. 


ubles fioch, 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester. — During the past week all sections of the iron and steel 
trades here have been moving steadily in a hardening direction, 
but it can scarcely be said that new business has followed to a cor. 
respondingly increased extent. The Manchester Exchange meeting 
on Tuesday was well attended, but for the most part buying was 
much of the same hand-to-mouth character as reported recently, 
and the strong position of the market would seem to be due mainly 
to the fact that makers have so much on their books that they are 
still altogether indifferent as to new business ; finished iron makers, 
in fact, entertain orders for forward delivery — which is the only class 
of business they can now deal with-- exceptat a considerable advance 
on current rates. Users of pig iron only buy to cover immediate 
requirements, but with the large consumption which is now going 
on this represents a very fair trade, and prices are either strong at 
recent full rates, or show some slight upward move. Local and 
district brands are without quotable change beyond, perhaps, a 
small advance on occasional sales of Lancashire foundry at S¢s., 
less 24, and Derbyshire at a trifle over 80s. net cash delivered 
Manchester, with Lancashire firm at the full list basis. In Middles- 
brough iron business has been done at an advance on last week, 
and current quotations are now about 78s. 4d. to 79s. 4d. net by 
rail Manchester. Scotch iron is also stronger, Sls. to 82s. being 
about the minimum figures for Eglinton and Glengarnock, with 
American iron not quoted under 78s, net delivered Manchester 
docks. 

For finished iron the demand continues brisk, and makers have 
to decline a good deal of the business just now offering. Although 
there is no official advance on the £10 basis for Lancashire bars, 
makers are not quoting less than £10 5s., and in some instances 
are refusing to book new orders under £10 10s. ; nominally North 
Staffordshire bars remain at £10 5s. to £10 10s., but new business 
could not be placed below the maximum figure. Sheets are firm 
at £11 5s, to £11 10s. For hoops makers are in some instances 
asking 5s. over the basis prices, and business has been done for 
export at £10 10s, f.o.b. Liverpool. f 

In the steel trade inquiry is active, with prices moving steadily 
upwards. Ordinary foundry hematites are scarcely quoted under 
about 91s. to 93s., less 25, delivered Manchester. For steel billets 
£7 10s. to £7 12s. 6d. has been got ; steel bars are firm at £9 10s. 
to £9 lds. and £9 17s. 6d., whilst £9 15s., less 24, is now being 
readily got for steel boiler plates, delivered in this district. ; 

The monthly returns so far to hand from the leading engineering 
trade unions show a reduction in the number of, unemployed 
members on the books. This, to some extent, is due to the fact 
that suspensions arising from the holidays, which last month 
temporarily swelled the number on benefit, are now at an end, but 
apart from this it certainly indicates a full maintenance of pre- 
sent activity in the leading branches of engineering. The Steam 
Engine Makers’ Society has now barely 4 per cent. of the tota 
membership on donation, which may be almost regarded as the 
“irreducible minimum,” and locally the number on benefit practi- 
cally “nil.” The United Machine Workers’ Association has now 
only 1} per cent. of the total membership on trade donation, and 
this also represents the general average in the Lancashire branches. 

So far as the various branches of trade are concerned, the busiest 
section, apart from electrical engineers, who continue exceedingly 
pressed with work, would seem to be the locomotive-building 
industry. The principal firm in this district has already nearly 
two years’ work in hand, whilst other Lancashire firms have quite 
twelve months’ orders on the books, and there is still a large 
weight of new work coming forward, inquiries at present on the 
market representing about eighty locomotives for different railway 
companies. In other departments of engineering there is, as re- 
ported recently, rather a falling off in new work coming forward, 
Machine tool makers are busy enough with what they have on 
their books, but are not just now receiving = very large weight 
of further orders. In constructive work also there is perhaps not 
quite the same pressure, and the position of the general engineer- 
ing trades, although the principal firms are fully engaged, scarcely 
indicates a continuance of the present exceptional activity, unless 
a good deal of work that is apparently just now being held back 
from one cause or another is eventually brought forward. 
In the coal trade the present situation can scarcely be taken as 
representing the actual condition of the market—ordinary oper’ 
tions having been so largely interfered with by the heavy snow fal 


and keen frost during the past’ week. The colliery sidings have 
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:ked with snow that serious delay has been 
been s0 be got on to the main lines the rail- 
caused urilst transit by canal has also been interrupted by the 
ways, W" tae or even greater difficulties have had to be contended 
frost. Bs the coal has arrived at its destination, as deliveries by 
with been made with the greatest difficulty, and consumers 
sean ban” ae had to content themselves with short quantities, 
few instances works have been temporarily stopred, 
but in page impossibility of obtaining requisite supplies. ‘This 
owing f things has not unnaturally brought about a general harden- 
state The market, and in place of a tendency towards some easing 
ing 1B hich was recently beginning to make itself noticeable, 
- been some further upward move in prices. The Man- 
there Dat liery owners, who last month followed only partially the 
chester colliery 0 I 

ard move in West Lancashire, have this week decided to level 
a re yrices to a general advance of 1s. 8d. per ton. This will 
—— a further advance in the Manchester district of 10d. per 
i descriptions of fuel, and in some of the outside districts 
pean prices had previously been put up 1s. 3d, a further advance 
of 5d. per ton. | . : h i. but in th 

In other districts list rates remain unchanged, but in the open 
market prices continue very irregular ; outside buyers who are not 
under contract, and have now to buy wherever they can, having to 
ay special prices to secure supplies. For house-fire coals the in- 
J uiry has necessarily increased ; for steam and forge coals there is 
continued exceedingly brisk demand, with engine classes of fuel 
also in pressing request, and supplies all round inadequate to meet 

Apart from special prices ae in the open market, which, of 
course, are governed altogether by circumstances, the list quota- 
tions of collieries average as under :—Best house coals, 14s, 6d. to 
lds. 6d, ; medium, 13s, to 14s. ; steam and forge coals, 12s. to 
12s, 6d, ; slack from 9s. 6d. to 10s. for medium sorts, up to 10s, 6d. 
and 11s, for best qualities, at the a mouth, 

Shipping inquiry shows no falling off in the recent extra pres- 
sure, and supplies during the past week have been even shorter 
than previously. Buyers in many cases have had to give excep- 
tional prices to obtain supplies. Average figures have been about 
lds, to 16s. for ordinary steam coals, and 17s. to 17s. 6d. for the 
better qualities of round coal, delivered Mersey ports. 

‘As the present scarcity of supplies is in some quarters largely 
etibaten to the very indifferent manner in which the miners are 
just now working, 1 took the opportunity of discussing this point 
with the general secretary of the Miners’ Federation, who usually 
takes a very fair-minded view of the situation, both as regards the 

men and the coalowners. He was quite ready to admit that a 
large number of the men were, no doubt, very indifferent, and 
only cared to earn a certain amount of wage. Neglect of work on 
the part of these men was, however, chronic, both in good times 
and bad, but was more noticeable when there was a_pres- 
sure for supplies than under other conditions, and this, no 
doubt, gave some ground for the complaint that was now being 
made. The bulk of the miners, however, were steady workers, 
and only too glad to avail themselves of the present opportunity 
not only to earn a higher rate of wages, but to put in increased 
time. They were always ready to work when the pits were 
running either four or five days, and now they were quite as 
willing to work six days; and, taking the men all through, he 
assured me there was no just ground for complaint of a general 
character as to any restriction of the output by a lessening of 
work owing to the advance in the rate of wages. 

The Wigan Coal and Iron Company, Limited, is, like Andrew 
Knowles and Sons, Limited —to whose report I referred last week— 
one of the representative coal concerns in Lancashire, besides 
being large iron and steel manufacturers, and the results of the 
company’s past year’s working will just now be of interest. The 
directors of the company, which has a nominal capital of £2,193,100, 
of which £1,809,725 has been paid up, report that the accounts 
show a profit for the year of £235,346, which, with the sum brought 
forward from 1898, makes a total of £240,407. The directors have 
carried forward £55,000 to the reserve fund. They recommend 
also a dividend of 10 per cent. per annum, free of income tax, for 
the year. An instalment of 6 per cent. per annum was paid in 
August for the first six months of the year, absorbing £54,291, and 
to complete the 10 per cent. for the year £126,680 is now required. 
The sums carried to the reserve and required for the dividend 
represent a total of £235,972, leaving £4435 to be carried forward. 

Here and there some hardening up is reported in quotations for 
coke. There is, however, no further really official advance, but 
manufacturers are so far in arrear with deliverics to regular 
customers that they are in no position to undertake new business, 
which, in many cases, is offered at prices considerably above their 
present list basis, which remain at about 30s. for best foundry cokes, 
and 24s. to 23s. 6d. for furnace qualities at the ovens. 

An interesting point was raised during a short discussion at a 
meeting of the Manchester Geological Society, on Tuesday, wit 
reference to the probable depth of the seams of coal under Chat 
Moss. Mr. George Peace, in the course of a paper on the sinking 
of the No. 3 Nook Pit at Astley, referred to the rate of dip in that 
district, and Mr. Burroughs, in moving a vote of thanks to the 
author, observed that this raised the question of what would, he 
believed, be a large coalfield in Lancashire—that was, under 
Chat Moss. It appeared probable that the mines under Chat 
Moss and towards Warrington were not so deep as had been 
thought. Prof. Boyd-Dawkins, F.R.S.. also said he had reason to 
believe that seams were not so deep between Warrington and the 
Broad Oak collieries as they were usually taken to be. 

Barror.—The market for hematites is firm, and a very good 
business is being done, Orders for makers’ iron are very plentiful, 
and the demand is so full that further large parcels have been 
withdrawn from stocks of warrant iron. These sales during last 
week amounted to 5124 tons, making a reduction since the begin- 
ning of the year of 21,311 tons, and leaving stocks in hand at 
176,536 tons. The greater the clearance of warrant stocks, 
the stronger the position of makers. Makers quote last week rates 
for mixed Bessemer Nos. net f.o.b., 79s. to 81s., and warrant now 
has improved to 77s. 4$d. net cash, buyers 77s. 34d. There are 
forty-seven furnaces in blast, as compared with forty in the cor- 
responding week of last year. 

Iron ore is in brisk demand, and all the ore raised gets a very 
ready market. The supply from native mines, however, is very 
much too small, and the importation of Spanish and other foreign 
ores seems to be growing. Good ordinary sorts are quoted at 16s. 
per ton net at mines, and best sorts at 20s. to 22s. per ton, while 
Spanish ores have advanced to 20s, 6d. per ton, delivered at West 
Coast ports, 

The steel trade shows activity on every hand, and every prospect 
of along continuance of it. Heavy rails are required to a very con- 
siderable extent, not only on home and colonial, but on foreign 
account, and a very large number of orders is already in hand, 
prices being very firm at £7 per ton. Ship plates are in growing 
demand, and the recent advance to £8 2s, 6d. and £8 3s, 9d. is 
firmly maintained. There is a brisk market for hoops, billets, tin- 
bars, sleepers, slabs, props, tram rails, colliery rails, merchant 
steel of all sorts, and heavy steel castings. 

In the shipbuilding and marine engineering trades there is very 
great activity, and the gun mounting department at Barrow is 
deluged with orders. Very great progress is being made with the 
construction of the Admiralty ships at Barrow, and also with the 
Japanese battleship, Very little, if any, commercial trade is being 
done at present. 

Shipping at West Coast ports is very briskly employed, and last 
week 13,538 tons of pig iron and 8948 tons of steel were exported, 
being an increase of 6613 tons of pig iron and a decrease of 5440 
tons as compared with the corresponding week of last year, while 
the aggregate shipments this year have reached 100,646 tons of 
pig iron and 47,243 tons of steel, being an increase of 52,053 tons 
of pig iron and a decrease of 17,613 tons of steel as compared with 
the corresponding period of last year, 


The coal trade is very firm, and prices are decidedly high, good 
clean coal being at 18s, and 19s, delivered, and coke 36s, The 
supply is inadequate, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE heavy snowstorm which began at the end of last week was 
scarcely required as a factor to make the coal business firmer, but 
it has, of course, had the effect of causing consumers whose coal 
stocks were low to order more freely and urgently than they would 
have done. ‘The weight of coal consumed in the household, of 
course, largely increases with the severity of the weather, and the 
consumption during the last week may therefore be regarded as at 
its maximum. Although the block on the railways has been con- 
siderably relieved, it is not yet an atend. In fact, the carrying 
arrangements cannot be satisfactory until rolling stock, both in 
engines and wagons, is largely increased. It is a long time since 
prices have been at the present level, 18s. to 20s. per ton for house 
coal delivered being an exceptional rate for a city which is located 
in the heart of the coalfield. It has, however, been quite a usual 
price, and is likely to continue so while the London and Eastern 
Counties demand is maintained in its present active state. The 
following are the quotations given as ruling at the principal pits in 
this district :—Mortomley, 17s. 6d. per ton ; silkstone branch, 17s. 
per ton ; hand-picked silkstone, 15s. per ton ; Barnsley house, 14s. 
to 15s, per ton ; Barnsley seconds, 10s. to 12s, per ton. 

Demand for steam coal has also been fully maintained, railway 
companies receiving large deliveries under their contracts which 
srovide for supplies at a more reasonable figure than those who 

ave to buy either in whole or in part in the open market. The 
same class of coal is being heavily pat on inland account, and 
the trade is so firm that coalowners have no difficulty in obtaining 
higher prices for forward delivery. Export prices rule high, the 
amount of business done being only limited by the supplies available. 
Certain Swedish customers who ordinarily buy in Yorkshire have 
not been able to get the weights they required, and have conse- 
quently had to supplement Yorkshire coal by fairly heavy tonnages 
from South Wales. Barnsley house is now at 13s. 6d. to 14s. 6d. 
per ton ; seconds 11s. 6d. to 12s, 6d. per ton. Engine fuel in all 
descriptions is urgently asked for, and prices are continually get- 
ting stiffer. Engine nuts are 11s. 6d, to 12s. 6d. per ton ; screened 
slack, from 8s. 6d. per ton ; pit slack, from 7s. per ton. The price 
of coke, largely owing to the pressure in the iron and steel indus- 
tries, has advanced from 6s, to 8s. per ton in the twelve months, and 
even with these additions to the normal rate there is difficulty in 
obtaining supplies, foundry cokes at the ovens readily fetching 
28s. per ton ; steel-melting qualities, 26s, to 29s, per ton ; blast- 
furnace coke, 21s, 6d. to 22s, 6d. per ton. 

The official return made by the Hull Corporation’s ‘coal inspector 
for January last shows that the weight of coal taken from the 
Yorkshire and part of the Derbyshire coalfield to Hull during that 
month was 239,456 tons, compared with 203,552 tons for the open- 
ing month of 1899. Denaby and Cadeby Main exhibit the enor- 
mous tonnage of 42,600 tons, against 24,392 tons for January of 
last year. The exports show a total weight for the month of 
95,410 tons, which is pretty much the same as for January of last 
year—94,840 tons. It is noteworthy that Africa has once more 
come into the list with 9959 tons. The principal customer is usually 
Sweden, but this year Germany takes first place with 15,914 tons, 
against 19,782 tons for January of 1899. Sweden, for the reason 
already stated, is second with 12,417 tons, against 27,145 tons ; 
Norway coming next with 10,933, against 9612 tons. 

The condition of the heavy industries continues as satisfactory 
as previously reported. There is not the slighest expectation that 
there will be any change from the abnormal activity now prevail- 
ing in military, marine, and railway material. All the accessories 
attaching thereto are also moving up. A remarkable feature is 
the increased value of worn-out steel railway rails. A few years 
ago steel rails were supplied to the railway companies at £4 per 
ton. Now the old rails fetch £5 10s., and sometimes more, for the 
purpose of being converted into spring steel, plates for shovels, 
and similar purposes. For nuts, bolts, and other accessories of 
railway material quotations went up in December £3 10s. per ton. 
A further advance of £1 to £1 10s. per ton has now been made, and 
~ will probably be followed by another rise in value at an early 
date. 

In several departments of the lighter trades, however, the 
position is not at all one of prosperity. Cutlery manufacturers who 
have Government orders in hand are well off, particularly in such 
articles as clasp knives, razors, knives and forks, spoons, and army 
and navy stores generally. These, of course, are required for the 
replenishing of depleted stores as well as for immediate use in 
South Africa. Orders are still coming freely in, and as a large 
number of men have been called out for the reserve or militia it is 
difficult to obtain sufficient craftsmen for the work. When the 
cutlery trade was very bad a number of the hands gave it up, and 
others left the city for the cycle centres. When the “slump” 
in the cycle trade took place the whole of them did not return, 
and the bulk of those who did took such other occupations as were 
open to them. It is in the silver and the plated trades that the 
adverse effect of the war is being most severely felt. In several of 
the large firms the men are being employed from nine to one, and 
this limited employment, it isfeared, may still be further attenuated. 
The cause is chietly to be found in the paralysis of the London 
business, although it is felt in a lesser degree in the larger of the 
provincial centres. 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE demand for pig iron this week must be described as slow, 
though there is no lack of inquiry, especially from the Continent. 
The prices, however, are higher than most consumers are prepared 
to give, seeing that the market is so unsettled by reason of the 
absence of favourable news from the seat of war. That un- 
doubtedly is the only thing that limits business, and prevents con- 
sumers buying forward, for everything else is satisfactory. Pro- 
ducers have sold very little iron during the last two months, but 
the time has not yet come when they will be called upon to take 
further orders, as they are still well sold ahead, and accordingly 
they are very firm in their quotations. Some makers have sold 
every ton of pig iron which they can produce between this and the 
end of June, and those who have any still to sell do not expect to 
have to accept for it ry bee less than the present prices, for in 
the ordinary course of business the value of iron is always better 
in March and April than it is in the first two months of the year, 
these latter being the dullest of the whole twelve months, when 
the characteristics of trade are decreasing prices and increasing 
stocks, though this year the experience has been the opposite. 
If, therefore, prices can not only be maintained, but improved in 
the winter as they have been, there is good reason to expect 
brisker trade and higher prices in the spring. Makers, therefore, 
can a be losers by holding back from selling until next 
month. 

Makers continue to quote 70s. per ton for No. 3 Cleveland 
G.M.B. pig iron for early delivery, and second-hands have come up 
to them, whereas some weeks ago they were doing business at 
5s. 6d. per ton less than producers would accept. Iron, however, 
in merchants’ hands has become scarce, and they could not con- 
tinue to under-quote the producers, especially when warrants also 
went up in value till they reached nearly the prices that makers 
were quoting. Not only are makers and merchants now asking 
70s, for No, 3, but they are realising it. No, 1 Cleveland pig iron 
has been sold at 72s. 6d., and very little is forthcoming now, 
Until lately it was more readily obtainable, and was only Is. per 
ton above No, 3, but the supply at present hardly equals the 


requirements, and the old difference of 2s, 6d. between it and 
No.3 has been resumed. No.4 foundry has been raised to 69s. 6d., 
and grey forge to 69s. Mottled and white iron are practically 
almost unprocurable, there having been so little made of late, but 
the output of forge qualities this week will be increased, as the 
furnaces have not worked as well as usual, owing to the short 
supplies of coke, this being due to the inclement weather. So 
keenly has this been felt that some of the furnaces have been put 
on slack blast. It is this week again noticeable that Cleve- 
land warrants have been dearer than Scotch—on Monday by 
as much as ls. per ton—and as this means that Cleveland iron 
would cost the Scotch founder between 5s. and 6s. per ton more 
than Scotch pigs delivered at his works, few Scotch orders for 
Cleveland iron are being given out, and shipments from the Tees 
to Grangemouth are quickly declining ; this month they are 35 per 
cent. less than in February last year, and would be still less if it 
were not that old contracts have yet to be fulfilled. 

The hematite pig iron trade is steady, and as there is no excess 
of production values are maintained ; neither makers nor mer- 
chants will accept less than 80s. per ton for mixed numbers, and 
the leading producers quote 82s. 6d. Hematite makers in this 
district seem to be doing considerably better than their competitors 
on the West Coast, but their position is more favourable, seeing 
that while the quantity of hematite pig iron in the public warrant 
stores in the district is only 6853 tons, on the West Coast the 
quantity is over 179,000 tons. There are no quotations for East 
Coast hematite warrants ; indeed, they never seem to be offered, 
but are steadily going into consumption, whereas West Coast 
warrants have been sold this week under 77s. per ton. Rubio ore 
has been raised to 21s. per ton, delivered at wharf on Tees or Tyne 
during the spring, but nevertheless 20s. 6d. has been taken, 
where a cargo on the way has been unsold, Better prices are ex- 
pected for next month. 

It is reported on good authority that Sir Christopher Furness 
has purchased the blast furnaces of the Cargo Fleet Iron Company, 
Limited, for the Weardale Steel, Coal, and Coke Company, Limited, 
of which he is the chairman, and that the furnaces which have 
hitherto always produced ordinary Cleveland pig iron will be set 
to make hematite pigs for consumption at the large steel works of 
the Weardale Company. At present the Weardale Company have 
only two blast furnaces—of which one is in operation, and the 
other rebuilding—and they have therefore to buy in the open 
market the greater part of the pig iron which they use. The 
acquisition of the Cargo Fleet furnaces will enable them to 
produce all the pig iron they need, and will make the concern 
practically a self-contained one. As the Cargo Fleet Works are 
near the river Tees, and have a wharf abutting thereon, foreign 
ore can be imported readily. It is stated that the proprietors of 
several other neighbouring furnaces who had also wharves on the 
river received offers for their works, and this gave rise to a 
report that several works were to be amalgamated. The Cargo 
Fleet Ironworks were established in 1866 by Swan, Coates, and 
Co., and have now five furnaces, of which four are in operation. 

The manufactured iron and steel industries continue very busy, 
and some are so well supplied with contracts jthat they can no 
longer accept orders which are for execution before the end of 
June. This week they are not so much pressed for deliveries, as 
work at the shipyards has been almost suspended for more than a 
week, it being impossible to carry on outdoor work on account of 
the frost and snow. The curtailment of deliveries, however, has 
not made any difference in the regularity of the operations at the 
iron and steel works, for the stoppage only enables the manufac- 
turers to get abreast of their orders. The rail makers report a 
fairly active demand for heavy steel rails, the prices of which they 
have raised, so that the minimum is now £7 2s. 6d, net at works, 
and some sales have been made at £7 10s. In steel railway 
sleepers there is not much being done, and some of the plant for 
producing them in this district is very irregularly employed. The 
price, £8 10s. per ton net at works, is considered too high, as com- 
pared with wooden sleepers. The minimum prices for other manu- 
factured iron and steel were :—Common iron bars, £9 5s. ; best 
bars £9 15s.; packing iron, £8 ; iron ship plates, £8 5s.; steel ship 
plates, £8 2s. 6d.; iron and steel ship angles, £8 ; iron ship rivets 
£12; steel sheets, singles, £10 2s. 6d.; steel sheets, doubles, 
£10 12s. 6d., all less 25 per cent. f.o.t. Puddled iron bars are £6 
net at works. 

Work at the shipyards has during the last ten days been much 
curtailed by the inclement weather, but all the year so far em- 
ployers have had much of which to complain in regard to the 
progress of the work at their yards, the men losing a great deal of 
time. So much has this been the case that the engineers have got 
in advance of the work at the shipyards, and Blair and Co., 
Limited, Stockton, have paid off some of their hands in conse- 
quence ; but it is expected that they will be re-engaged shortly. 
The Northumberland Shipbuilding Company, at Howdon-on-Tyne, 
have secured land to enable them to enlarge their yard, and they 
will put down another berth capable of accommodating a 7000-ton 
steamer. New sheds are also being constructed for the frame- 
turning and other machinery. 

Sir Christopher Furness, Westgarth, and Co., Limited, marine 
engineers, &c., Middlesbrough, on Monday showed to the 
representatives of the local iron and allied trades the second of a 
pair of compound blowing engines with new Corliss gear which 
they are completing for Bell Brothers’ Clarence Ironworks. 
The engines weigh some 350 tons, and the two steam cylinders 
have diameters of 48in. and 84in. respectively, the two air cylinders 
being 84in. diameter, the stroke of the engines being 60in., and a 
blowing power of 15 1b. to the square inch will a 
Tho steam cylinders are fitted with Corliss gear, controlled b 
governor and variable gear. ‘They have also a patent ‘knock-off ” 
gear, which will stop the engines automatically in case of accident. 
The air cylinders are fitted with Mr. Westgarth’s patent 
pneumatic-cushioned aluminium valves. 

Bolckow, Vaughan, and Co., who for many years have had 
their Eston Steel Works lighted by electricity, are about to 
extend the use of electricity for lighting purposes. They will 
introduce it at the Cleveland Ironworks, the South Bank Iron- 
works, their newly-acquired Clay-lane Ironworks, and their Eston 
wharf and jetty, and, further, they will employ it as a motive 
power to drive the machinery in the railway bank and other 
outlying machinery. The power-house will contain three com- 
pound vertical condensing steam engines of 500 horse-power each, 
and with a steam pressure of 150 Ib. Each engine will drive a 
three-phase dynamo, producing an electric current of 3000 volts. 

The coal trade, more especiaily the steam coal branch, is improv- 
ing again very satisfactorily. Inquiries are numerous, particularly 
from the Continent, and coalowners have little difficulty in securing 
the high prices they quote, for consumers are badly off for supplies, 
and expect to be still more so in the spring. Russian merchants 
have asked tenders for very large quantities, as have also our own 
Admiralty and the War-office. It would almost appear as if the 
coalmasters would find it impossible to satisfy all the demands 
made upon them. They quote for best steam coals 18s. to 
19s. per ton, f.o.b, Most of the gas companies have short 
supplies of coal in stock, and are buying much more freely 
than is usual at this season of the year, the sellers realising 
lj7s. to 17s. 6d. per ton, f.o.b., and it is expected that a 
further rise will be made—certainly that is more likely than a 
weakening, which some buyers have been looking for. Coke for 
export realises 32s. 6d., but 25s, 6d. per ton at Middlesbrough 
furnaces will still be taken for medium blast furnace coke. The 
high prices quoted for coal make the miners rather dissatisfied 
with the advances that their Conciliation Board awards them in 
wages, and at some collieries meetings have been held to protest 
against only 5 per cent. being given, as 20 per cent. ought to have 
been awarded. At the Lingdale ironstone mines the greater part 
of the men have been paid off by Pease and Partners, the 
owners, as they are about to adopt a new method of working the 


mines, It is expected that the men will shortly be re-engaged 
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either there or elsewhere. The mining students at the Durham 
University College of Science visited Bell Brothers’ Lumpsey iron- 
stone mines on Monday. 


* NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

‘THE Glasgow iron market has not been quite so strong this week, 
and only a moderate business has been done in warrants. There 
is a lack of speculative interest in the market. Prices are, of 
course, already very high, and the unsatisfactory state of affairs in 
South Africa has shaken confidence in the future to a very con- 
siderable extent. Business has been done in Scotch warrants from 
68s. 3d. to 69s. 24d., and back to 68s. 8d. cash, and from 68s, 9d. 
to 69s. 7d., and back to 69s. one month. A quantity of Scotch 
warrants has also been sold at 69s. 3d. for delivery m seventeen 
days. Cleveland warrants have changed hands in comparatively 
small quantity at 69s. to 69s. 2d. cash, 69s. 104d. fifteen days, and 
69s. 4d. one month. The transactions in Cumberland hematite 
warrants have been from 76s. 44d. to 76s. 8d. cash, and 77s. 2d. to 
78s., and back to 76s. 1ld. one month. 

There are 86 furnaces in blast in Scotland, compared with 83 at 
this time last year, and of the total 41 are producing hematite, 40 
ordinary, and 5 basic iron. 

Although the output of pig iron is large, stocks continue to 
decrease. The stock in Connal and Co.’s Glasgow stores shows a 
reduction for the past week of 4917 tons, the total decrease since 
the beginning of the year amounting to 25,370 tons. The total 
stocks in Connal and Co.’s stores are now reduced to about 219,000 
tons. 

There is not much change in the prices of makers’ iron. Govan, 
f.o.b. at Glasgow, No. 1, is quoted 72s. 6d.; No. 3, 71s.; Monk- 
land, No. 1, 75s. 6d.; No. 3, 73s. 6d.; Carnbroe and Wishaw, 
Nos. 1, 79s.; Nos. 3, 75s.; Clyde, No. 1, $3s.; No. 3, 78s. 6d. 
Gartsherrie, No. 1, 84s.; No. 3, 78s.; Calder, No. 1, 83s.; No. 3, 
78s.; Summerlee, No. 1, 85s.; No. 3, 79s. 6d.; Coltness, No. 1, 
; No. 3, 79s.; Glengarnock at Ardrossan, No. 1, 82s.; No. 3, 
77s.; Eglinton at Ardrossan or Troon and Dalmellington at Ayr, 
Nos. 1, 78s.; Nos. 3, 75s. 6d.; Shotts at Leith, No. 1, 85s.; No. 3, 
79s.; Carron at Grangemouth, No. 1, 85s. 6d.; No. 3, 79s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
have been 6146 tons, compared with 5158 in the corresponding 
week of last year. Of the total there was shipped to the United 
States 130 tons, South America 50, India 203, Australia 120, France 
385, Italy 150, Germany 220, Holland 423, Belgium 70, Spain and 
Portugal 300, China and Japan 42, other countries 305, the coast- 
wise shipments being 3748 tons, against 3711 in the corresponding 
week of last year. 

The finished iron and steel trades are very firm. The ‘makers 
are well supplied with orders and the worksare busy. Prices have 
this week been further advanced 10s. per ton. Makers now quote 
ship, rivet, and angle iron, and common bars, £9 15s.; best bars, 
£10 5s.; and best horseshoe iron, £10 5s.; these prices being for 
net cash delivered f.a.s. Glasgow. The last advance, which was also 
one ofjl0s., was made just a month ago ; since that time the prices 
of similar goods in the English markets have been advanced 10s. 
per ton, and the rates now charged for Scotch marked bars are 
still practically lower than for the same quality of iron in the 
South. 

Since last report there has been a good deal of inquiry for manu- 
factured steel for a variety of purposes. The shipbuilders are 
using large quantities under contracts placed some time ago, and a 
good deal of fresh business appears to be coming out. 

The locomotive and engineering branches continue very well em- 
ployed, the locomotive works being particularly busy. General 
engineers find trade, as a rule, keeping up in a satisfactory way, 
but some branches of the foundry trade are not quite so busy as 
they were some time ago. 

The coal trade is very fully employed. The inquiry for foreign 
export is not at the moment so brisk as at some of the English 
ports, but yet a very good business is being done, and there is a 
prospect of its continuing. The shipments of coal from Scottish 
ports in the past week amounted to 193,223 tons, compared 
with 208,175 in the corresponding week of last year. The 
exports since the beginning of the year show a total increase 
of 190,000 tons. The last week’s shipments are about 14,000 tons 
lower than those of the preceding week, but this falling off is 
accounted for by the detention of traftic caused by the heavy snow- 
storm, which has also materially interfered with inland deliveries. 
The household department of the trade is exceedingly busy, and 
high prices are being charged to consumers. Steam coals are 
quoted, f.o.b. at Glasgow, 15s. 6d.; splint, 15s. to 15s. 6d.; and 
ell, 15s, to 16s. per ton. The colliers are everywhere working 
steadily and making heavy outputs, but all the coal that can be 
obtained is going into immediate use. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE steam coal trade is again getting firmer, and though prices 
are much the same as last week—small, for example, being about 
3d. per ton better—yet it is tolerably certain that when the severe 
weather has moderated, and tonnage comes in more freely, the 
tendency of prices will be upward. It is now stated that Russia 
is the Power referred to as securing large quantities of Welsh steam 
coal, in addition to France, as stated by me last week. It was openly 
said in Cardiff this week that Russia is trying to place big con- 
tracts, and that 64,000 tons of Welsh coal are now on their way to 
Feodisa, on the Black Sea, for the Sebastopol Railway. 

This week the Admiralty will get replies for offers of large con- 
tracts, and the first coaling transport, the Ottoman, will be coaled 
at Roath Dock by the Powell-Duffryn. At the close of last week 
there were some noticeable shipments from Cardiff, contrasting 
with the meagre consignment of late. On the 8th inst. twenty- 
seven large steamers were despatched with coal, carrying over 
50,000 tons, and, in addition, substantial shipments of patent fuel. 
On the 10th 10,800 tons went to Colombo, 5000 tons to Cape 
‘Town, and 5000 to Port Said. Considerable exports are going on 
to Rio, Gibraltar, and Las Palmas, St. Vincent, and Genoa. 
Swansea also has been brisk with coal shipment, despatching close 
upon 44,000 tons, France taking nearly half, and South Africa and 
San Francisco figuring well. 

Newport continues very active, though storms are obstructing. 
The Cambrian Collieries Company declared this week a 6 per 
cent. dividend on preference shares, and 10 per cent. on ordinary 
shares. I note that Mr. C. Herbert Gray, of London, and Mr. H. 
N. Gray, of Merthyr Vale, have been added to the board of the 
Navigation Canal Company. 

A large acreage of mineral pee in the Mynyddislwyn dis- 
trict changed hands last week. The chief purchasers were Mr. 
Foster Brown, Mr. Sothern, and Mr. Bedlington, Several portions 
were withdrawn. 

A good deal of vigorous effort, as well as scientific skill, is being 
brought to bear at the mishap in Barry docks, and it is believed 
that the repairs will not take the time stated. 

The death is announced of Mr. 8. Redhead, at one time colliery 
owner in the Swansea Valley. 

Iam informed that the Swedish railway authorities have just 
secured 41,000 tons of Welsh coal. 

Closing coal prices on ’Change, Cardiff, this week, were as 
follows :—Best steam, 24s. to 25s,; seconds, 21s, 6d. to 23s.; drys, 
21s. 6d. to 22s,; best smalls, 15s. to 15s. 6d.; seconds, 13s. 9d. to 
l4s.; inferior sorts, including drys, 12s. to 13s. 6d.; best Mon- 
mouthshire semi-bituminous, 21s, 6d. to 22s.; seconds, 19s. 6d. to 
20s., Cardiff shipment. House coal remains very firm :—Best, 
24s. to 25s.; No. 3 Rhondda, 21s, 6d. to 22s. 6d.; brush, 18s. to 


18s. 6d.; small, 16s. to 16s. 3d.; No. 2 Rhondda, 18s, 6d. to 19s. ; 
small, 13s. 6d. to 14s, 6d. 

-atent fuel, 20s. to 22s. 6d. Coke, furnace, 28s. to 30s., demand 
strong ; good foundry, 32s, to 33s.; special foundry, 35s. to 36s. 
Pitwood in improved request, 16s. 3d., ex ship, to 16s. 6d. 

In the Swansea district, house coals have receded slightly, and 
in the matter of coals for tin-plate works, supplies are now fairly 
up to demand. In some quarters a reduction of 5s, per ton has 
occurred in seconds, <A fairly good coal for house purposes is 
selling in Swansea for 20s. at the pit mouth. This would also be 
equivalent to a reduction of 5s. from late prices. This week, on 
‘Change, no list of quotations, steam or anthracite, was issued at 
Swansea up to my despatch. It is understood that most varieties 
are open to arrangement with buyers. 

The half-yearly meeting of the Taff Vale Railway shareholders 
at Bristol this week was looked forward to with interest. The 
Chairman commented on two subjects of importance—the unrest 
amongst the working staff, and the extraordinary increase in the 
price of coal. In 1897 the average cost per ton was 8s. 10d.; the 
average price at present was 18s, 6d., and would even be greater 
if they had to purchase in the market. One result, too, was ad- 
verse—the reduction of traffic. Then there was the increased cost 
in rails. In 1897 they paid £4 16s. per ton, now they had to pay 
£7. This was a serious amount, as they required 2000 tons per 
annum. The cost in this direction also affected them in their car- 
riages, engines, and boilers. He thought the increased cost should 
be met by a slight increase in the rates for carrying coal. This 
would be duly considered. He might say that the directors had 
no agreement with freighters to keep down rates. He next 
touched upon the unrest amongst the servants. The trouble was 
due, he thought, to the high wages amongst colliers. They would 
remember the strike of 1890, when the guaranteed week of sixty 
hours was agreed upon. The men had taken advantage of every 
opportunity since to add concessions to that agreement. The 
management had expressed themselves ready to meet the men’s 
representatives at any time, and a meeting had been held on the 
previous Tuesday, when their demands were conceded. The 
chairman, in conclusion, entered into financial statistics, and at the 
close a dividend of 3} on ordinary shares was agreed upon. 
The extra cost of coal to the railway is estimated at £38,000 for 
the year. 

Cardiff coal freights firm and advancing. Rates for Egypt and 
Mediterranean strong. Cape Town, 28s. Yd. 

Iron and steel shipments are now coming into evidence of the 
prevailing activity in the iron and steel trades. The latest have 
been 600 tons steel plates to Geestmunde from Cardiff, and 1500 
tons sleepers and 200 tons railway iron to Caleutta from Newport, 
Mon. From the latter port also a large consignment of rails left 
this week for London. 

Iron and steel quotations were not issued on ‘Change, Swansea, 
up to my despatch, but it is understood that prices remain tirm, with 
upward tendency on all iron and steel manufactures. London and 
Glasgow quotations, pig iron, indicate the firmness, At Glasgow 
on Tuesday pig warrants ranged from 69s. 24d. to 6Ys. 64d.; 
Cleveland, 69s. 10$d.; Cumberland up to 78s. In London, 
hematite, 77s. 74d. ‘Tin, £135 16s. Tin-plates firm at 15s. 6d., 
f.o.b. Swansea. The distriaf has been ina military ferment during 
the early days of the week with ‘‘sending off,” and dislocation of 
business has resulted, 

At several of the tin-plate works of late boys have become 
obstructive, and have led to stoppages by their demands, now the 
girls are following suit. Last week at Glananman tin-plate 
works the girls employed in opening boxes struck on account of 
an attempt to enforce the 6s. 3d. per 100 boxes, the price agreed 
to by the Conciliation Board. The Tin and Sheet Millmen’s Union 
decided this week to a new rate for shearing plates smaller than 
12 by 12. It was also resolved to move for fortnightly pays, and 
to admit bar cutters and picklers to the benefit of their Society. 
Plenary power was given their executive to advocate a demand 
for 15 per cent. on the basis of the 1874 settlement. 

The shipment of tin-plates last week was a large one—94,877 
boxes, and the receipt from works, 71,771 boxes. This latter item 
proved that the working had been more regular, bars being well 
up to demand, and coal supplies ample. Stocks now consist of 
211,014 boxes. A very healthy feature in the trade is the con- 
ciliatory element. This has been shown in the Morriston and 
Midland dispute. The management has conceded the wish of the 
men, that three representatives confer with the employers’ com- 
mittee, and pending adjustment work will be resumed. In the 
district the sheet mill men who had not obtained the advance 
received the 15 percent. The tin house men are also showing a 
good front, and in the Morriston district have unconditionally 
withdrawn their month’s notice. 

On the question of heavy gauges, the Conciliation Board decides 
that in future they are to be paid for on the basis of 1401b, net in 
tin-plate and intermediate mills. 

Much activity continues to characterise all branches of the iron 
and steel trade, but operations were somewhat interfered with, and 
deliveries delayed, by the deep snows of Tuesday and Wednesday. 
Large quantities of iron ore have come in for Cyfarthfa, Dowlais, 
and Ebbw Vale. Cardiff and Newport prices are as follows :—Best 
Rubio, 20s. 6d. to 21s.; Tafna, 19s. to 20s. c.i.f. In the Swansea 
district there has been a good deal of briskness at all steel-pro- 
ducing departments, and the output of hematite continues well up 
to demand. Operations at the proposed precipitate of copper 
works for Llansamlet have begun. At Briton Ferry, the Vernon 
tin-plate works, the mills, after a stoppage from breakage, are in 
full drive. More than the average output of hematite iron and 
steel bar is being produced at the Briton Ferry works. 

A compact engineering works, the Cambrian, at Pontyctun, on 
the Great Western line, will be sold by auction next week as a 
going concern, 

In the Swansea Valley at Clydach the new industry, that of 
nickel silver, was practically started this week by the cutting of 
the first sod on the tract of 33 acres which have been secured for 
the works by the inventor of the process, Dr. Carl Langer. The 
»rocess consists in extracting nickel from ores by carbon monoxide. 

he method has been, I hear, successfully tried at Birmingham, 
and with the great local facilities here, little doubt exists of similar 
good results in Wales. A large preliminary outlay is arranged, 
and it is likely that several hundred men will be employed in due 
course. 

Llanelly shipping shows an increase, and the exports, exclusive 
of tin-plates, for January were 13,747 tons, as compared with 
2230 tons for December. 

\. An important point under the Compensation Act has come under 


notice at Chepstow. In a claim for damages sustained by a man 


named Haddock in unloading a vessel at Lydney, application was 
made on behalf of Haddock that Judge Owen, of the South Wales 
County-court, should act as arbitrator. This was resisted by the 
defendants, Fisher and Sons, of Newry, Ireland, their solicitor 
objecting to the jurisdiction of the Court, on the ground that his 
clients resided in Ireland, and were practically foreigners. His 
honour sustained the objection, admitting that otherwise people 
in America might be sued. Costs granted to defendants, 


NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE iron market maintains its bright aspect, and the favourable 
condition of prices continues all round. Demand is, on the whole, 
increasing. Silesian ironmasters are very briskly engaged, and are 
looking forward to a busy spring, contracts coming in freely. Last 
year’s iron business in Silesia appears to have been very satisfactory, 
increase in the production of the blast furnace works having been 
77,800 t., against 1898, while the decrease in stocks was 7000 t., 
against the year before. Quotations for all sorts of raw iron are 
exceptionally firm, the Upper Silesian blast furnace works having 


sold their total make nearly up to end of the year, an, 
rising in price a further advance may be expected foe A 
spring ; foreign demand for Silesian crude iron has been PIG iron in 
proving of late, which will help to stiffen prices, There ann ~ 
deal of animation noticeable in all the manufacturing jt Bood 
Hoops are uncommonly brisk of sale, and foreign 
as Denmark, the East, the districts of the lower Danube crease 
Russia show less reserve and willingly pay the raised anon 
Inland basis price is M. 210 p.t., free place of consumption ations, 
the convention basis price for abroad is M, 150 to175 p.t a While 

The tone of the German coal trade is strong as before, De orks, 
is heavy and can hardly be covered ; there is a decided inclj mand 
to purchase largely in spite of the raised quotations, The ‘nation 
in coke and in brown coal is very keenly felt. Anthracite of? 
on M, 19°50 to 21°00 p.t.; best steam coal, M. 11 to 12°50 an 
small coal, M. 9°50 to 10°00 ; foundry coke, M. 21-00 to M 99: t 
blast furnace coke, M. 17°00 to M. 22°00 p.t., free at the coke e; 
In January of present year shipments of coal and coke from th, 
Ruhr district were 4,058,470 t., against 3,791,160 t.; from the 
Saar, 617,010 t., against 570,750 t.; from Silesia, 1,487 840 e 
against 1,266,770 t.; and from the three districts whe 
6,163,320 t., against 5,628,680 t. Increase was, accordingly 70, 
per cent. for the Ruhr district, 8°1 per cent. for the Saar district, 
and 17°5 per cent. for Silesia. — 

The 267 collieries in Prussia yielded 94,778,252 t. last year: j 
1898, 266 collieries yielded 89,542,128 t.; in 1897, 84,253 794 Ps 
were produced ; in 1892, 65,445,555 t. Output in coal last. ye z 
was, accordingly, 5,206,124 t. higher than in 1898 ; while png 
pared to 1892, production last year shows an increase of 45° vai 
cent. In brown coal 28,948,560 t. were produced last year, sqales 
26,064,543 t. in 1898; consumption in 1899 being 23,351,877 ¢ 
against 20,948,560 t. in 1898. Increase in output was 9:0] nd 
cent., and that in consumption 11°47 per cent. Nearly g9 vd 
cent. of the total production in brown coal fall to the Halle is. 
trict. In the district of Bonn only 645,000 t. brown coal was 
delivered in 1890, while last year output amounted to nearly four 
million tons ; increase last year against 1898 is stated to be 44-7 
per cent. 

There are slight symptoms of an improving tendency noticeable 
on the Austro-Hungarian iron market, but the colliers’ strike 
prevents the iron business from showing much strength for the 
present. There is, however, a fairly good tone noticeable all round 
and here and there slight rises in quotations have taken place, the 
Bohemian sheet mills quoting 1 krone more per kilo. than formerly 
and they have resolved to put the same advance on castings, *’ 

Accounts given of the colliers’ strike continue unsatisfactory, no 
less than 60,000 men being on strike now. Naturally, the scarcity 
in coal is daily increasing ; many china manufacturers in Bohemia 
have had to stop working for want of coal, and the Austrian rajj- 
way department has been contemplating alterations in tariffs which 
would facilitate the import of coal from other districts, especially 
frow Hungary. Almost any price is paid for engine fuel, and one 
Bohew/ian works had to buy coal from England «4 Hamburg. 

The business transacted on the French iron market is regular and 
satisfactory ; in the Departement Nord merchant iron No. 2 fetches 
between 250 f.and 260f. p.t., while in the Ardennes the price of 
290f. p.t. that was previously quoted could not be maintained, 
and 280f. p.t. was taken. Special briskness is noticeable in the 
Meurthe-et-Moselle Departement, the works finding it impossible 
to meet the increasing demand. The same may be told of the 
Haute Marne, where scrap iron is paid with 120 f. p.t. at works, 
Nails enjoy excellent inquiry, and the shops engaged in the con- 
struction of agricultural machines are exceedingly busy. 

Girders and structural iron are still a trifle dull on the Belgian 
iron market, and there has only been a moderate trade done in 
plates hitherto, but quotations are firm all round, and for raw iron 
prices have even shown a rising inclination. Last week 120 f. pt. 
was realised for foundry pig, against 110 f. p.t. in the week before; 
for forge pig 160 f. p.t. was quoted. 


d as Coal js 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, February 8th, 
FINANCIAL conditions are quite favourable to the schemes of 
promotors in fuel, mineral, and manufacturing enterprises. Capital 
is being called for, looking to the extension of manufacturing a 
in iron and steel plants, and it is forthcoming with an ease whic 
is rather stimulating to that sort of enterprise. Extraordinary ore 
developmerts are being made in the North-west, and the capacity 
for the current year will probably greatly exceed present estimates. 
Quite a number of vessels of the larger class will be put into the 
ore trade this season, so that ore can be much more quickly handled. 
Large deposits have been located, and the producing interests are 
greatly elated over the showing made by experts as to the volume 
of deposits within comparatively easy reach. Interviews with the 
representatives of some of the large steel industries of this city 
point to optimistic views as regards the outcome of the season. No 
definite or common policy has been determined upon by consumers, 
but it may be said with high authority at the back of it that the 
average buyers will be in the market early and will purchase 
liberally. Within the past few days bridge builders and car 
builders have been heard from, but they are in no hurry at present. 
There are builders of pipe lines also who want to know the cost of 
material for the summer. There are quite a number of railroad 
enterprises almost in shape, and when they begin to buy there 
will be something interesting to report on steel rails. i 
The American Steel and Wire Company has decided to ask its 
stockholders at the coming meeting on February 20th for per- 
mission to apply for legal privileges to engage in the operation of 
mines and the selling and mining of products of every kind. The 
company also want to be empowered by its stockholders to seek 
permission to build railroads, wharves, piers, and to operate steam- 
ship lines and other methods of transportation. These powers are 
held by the Federal Steel Company and the National Steel Com- 
pany. One source of the coming extraordinary demand for iron 
which a great many people do not take account of is the 
demand for material for municipal requirements. This is shown in 
the amount of bonds which are being presented every day almost, 
through our leading brokers and bankers and trust institutions, for 
money with which to build public works of all kinds, electric 
trolley lines, and establish electric light plants. It is out of the 
question to enumerate all the projected enterprises of this charac- 
ter, as the money is ready, and there is no reason why the enter- 
prises should not be pushed, and if they are pushed, the demand 
will constitute a factor which is too little taken into account. 
There is not much new in steel this week, but it is certain that a 
great many prospective buyers are getting into shape to make 
heavy purchases. Everything is favourable. Cotton has reached 
8 cents, and this is a very important factor. Copper has advanced 
in price. In fact, it might be said that everything is pointing up- 
ward, and we will not have long to wait to see what there is in the 
prediction that a brisk demand for almost everything is a tour 
doors. The steel rail mills are all busy, and representatives of 
two concerns asserted to-day that they expected to book two and 
probably three big European orders some time this month, as soon 
as some details can be arranged as to deliveries, 


Tur Chicago City Railway Company owns 205} miles 
of lines, of which 169 miles are operated by electricity, 34} miles 
by cable, and 1°7 miles by horses. The number of car miles run 
during last year was 26,371,000, 55 per cent. of which was worke ¢ 
by electricity, 44 per cent. by cable, and 0°4 per cent. by —— 
The percentage of operating expenses to gross earnings was 64°02, 
and the total passenger receipts for the year £1,032,533. 
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ENGINEERING NOTES FROM 
SOUTH AFRICA. 

(From our own Correspondent.) 
MaritzpurG, January 20th. 
sa little surprising to find from the home 

Iris that popular opinion 1s only just demand- 
ie that the Boers should be fought with howitzers 
ther artillery. People out here always 
-s in advance of the shelling experience to 
: the Boers would be subject—indeed, how 
eg you deal with an enemy refusing to move 
= “behind the most efficient natural cover ! 
- the successful infantry up hill attacks at 
ro rinning of the war were regarded by most 
pert #4, South Africa as rather magnificent than 
= That British artillery attacks have been 
ee asient is due partly to the fact that the 
= persand gun strength of the Boers was greatly 
estimated ; in consequence, the British 
poet was only represented by a quite inade- 
pone of field batteries. The responsibility 
Ie ehis state of affairs is one that must be settled 
emo the Intelligence Department and the 
War-office. It seems absurd to make the absence 
of heavy guns an excuse for declaring that the 
mechanical efficiency of British artillery is far 
pelow that of continental types. So far as J can 
learn, the men who work the guns are perfectly 
aatistied with their capacity for the work they 
are sup) yosed to perform, 

On the other hand, everybody bestows the 
highest praise upon the performances of the naval 
brigade and their 4°7in. gun. — Its work at Lady- 
smith is already famous, and it is asserted that it 
was only the support of the two naval guns toour 
retreating troops which saved the battle of the 
Tugela from being a farmore serious disaster than 
it actually was, ? 

How thorough and energetic the German 
artillerists in the Boer army are may be judged 
from the fact that one of the light railways they 
have laid down in the positions round Ladysmith, 
for transporting guns and ammunition, runs a 
distance of nearly fifteen miles. 

The value of any practical means of mechanical 
transport for the British army—such as the trac- 
tion engines which were illustrated in THE 
ENGINEER recently—was strikingly illustrated in 
the movement of the Ladysmith relief force. The 
column was nineteen miles in length, and it in- 
eluded no fewer than 5000 oxen. It can be 
understood that with such a body the utmost 
diffculty was found in panes the several drifts, 
and it was a matter of several days to travel the 
short distance between Frere Camp and _ the 
enemy's positions, This is a subject thoroughly 
worth the study of military engineers. 

It may interest some of your readers to learn 
what a South African engineer, who has gone out 
to Klondyke, says of prospects in that part of 
the world. Writing from Vancouver, he reports 
that things there are very dull, pending the in- 
troduction of fresh capital. There are very few 
openings for professional men, and the cost of 
living is very high. 


INSTITUTION OF MECHANICAL 
ENGINEERS. 
GRADUATES’ MEETING. 

On Monday, February 12th, at 7.30 p.m., a 
meeting of the graduates of the Institution was 
held. Mr. E. Windsor Richards, past-president, 
kindly occupied the chair. A paper was read by 
Mr. Theodore Schintheil, on ‘* Manufacture 
of Heavy Mooring Chains.” The author's paper 
dealt with the manufacture of the heavy chains 
used by the Admiralty for mooring ships to buoys. 
These chains are made of carefully selected scrap 
iron. They are made in ten-fathom lengths, each 
link being 3ft. long in the clear. The section of 
the link was 3}in. square, the edges being flat- 
tened to prevent injury. The scrap iron is 
heated in a Siemens gas furnace, and worked to 
asection 4Zin, square. At this stage the metal 
for one link weighs about 5} cwt. The link is 
then heated in the middle and bent in a special 
hydraulic bending machine, having a stroke of 
Sft., and giving a total pressure of 215 tons, This 
machine can bend forty links per diem. The 
welding of the link is performed in another 
hydraulic press, having a 16in. cylinder, and a 
working pressure of 1} tons per square inch. The 
welded end is then trimmed up by hand. A ten- 
fathom length of the finished chain weighs 44 


ons, 

In testing the link a tensile load of 130 tons is 
applied, the ultimate strength of the link being 
about 640 tons. One link is usually cut from 
every five lengths of chain made. ‘The ultimate 
tensile strength of the iron used is 21 tons per 
square inch, 

The discussion was opened by Mr. Cooper 
Preece, who related the history of heavy mooring 
chains, from the days of their invention by a 
naval officer, down to the present day. The 
chairman gave some valuable remarks to the 
meeting on the relative merits of wrought iron 
and mild steel for chain making. He thought 
one of the chief difficulties with the use of mild 
steel was the welding, on which so much depended 
in the case of a chain link. 


LAUNCHES AND TRIAL TRIPS. 


PeTer Hamre, steel cargo steamer ; built by, 
Llaxevaag’s Engineering and Shipbuilding Com- 
pany, Bergen; to the order of, H. Hamre; 
dimensions, 245ft., 32ft., 16ft. lin.; engines, 
triple-expansion, 630 horse-power ; constructed 
by, builders ; trial trip, February 3rd ; 10} knots. 
_Nvpta, serew steamer; built by, Wm. Gray and 
Co., Limited ; to the order of, The Hamburg 
American Line; dimensions, 338ft.,  5lft., 
26ft. llin.; engines, triple-expansion, 25hin., 
404in., and 67in., by 45in. stroke, pressure 170 1b. ; 
constructed by, the builders; trial trip, Feb- 
ruary 3rd ; 10 knots. 

GELDERLAND, cargo steamer; built by, The 
Blyth Shipbuilding Company, Limited to the 
order of, The Scheepvaart en Steenkolen 
Maatschappy, of Rotterdam ; dimensions, 259ft., 
37ft., and 18ft.; engines, triple-expansion, 20hin., 
33in., and 54in., by 36in. stroke, pressure 170 Ib. ; 


constructed by, MacColl and Pollock, of Sunder- 
land ; trial trip, January 24th. 

SHINANO MARU, twin-screw steamer ; built by, 
David and Wm. Henderson and Co,; to the 
order of, Nippon Yusen Kaisha, Tokyo; dimen- 
sions, 463ft., 49ft. 2in.; 33ft. 6in.; to carry, gross 
tonnage, 6000; engines, triple-expansion, two 
sets, 20in., 334in., 56in., by 48in., pressure 200 Ib. ; 
constructed by, builders ; launch, January 30th, 

MARBURG, steel screw steamer; built by, 
Furness, Withy, and Co., Limited ; to the order 
of, The Norddeutscher Lloyd, of Bremen ; di- 
mensions, 400ft.; to carry, 12,900 tons measured 
capacity ; engines, triple-expansion, 28in., 44in., 
25in., by 48in., pressure 1801b.; constructed by, 
Sir Christopher Furness, Westgarth, and Co., 
Limited ; launch, January 31st. 

Banca, turret steamer ; built by, Doxford and 
Sons, Limited ; to the order of, Peninsular and 
Oriental Steam Navigation Company ; dimensions, 
440ft., 51ft. 6in., 32ft.; to carry, 8080 tons dead- 
weight ; engines, triple, 27}in., 45}in., 75in., by 
oo constructed by, builders ; launch, January 
30th. 


ALMANACS, CALENDARS, &c. 


Tue London Drawing and Tracing Office, Gray’s 
Inn-road, have issued for the present year an 
artistic wall calendar, with monthly ‘“ tear-off ” 
slips. This calendar possesses an advantage over 
most of the wall calendars which have come to 
our notice, in being of moderate size, while the 
essential object of such articles—advertisements 
—is not on this account depreciated. The pub- 
lishers state that they will be pleased to forward 
a copy to any applicant. 


NAVAL ENGINEER APPOINTMENTS.—The follow- 
ing appointments have been made at the Ad- 
miralty :— Fleet Engineers: J. J. Walker, to the 
Royal Arthur, for the Ringarooma; William H. 
Pibworth, to the Duke of Wellington, additional, 
for the Naiad ; Charles W. Thorne, to the Pique ; 
William H. Michell, to the Edgar ; C. H. Steward, 
to the Wallaroo; W. Sharp, to the Ocean. 
Staff Engineers: Samuel Aston, to the Diana; 
J. G. L. Baker, to the Mildura. Chief Engi- 
neers: George 'T. J. Ludlow, to the Duke of 
Wellington, additional ; G. K. Edwards, to the 
Royal Arthur, for the Katoomba. Fleet Pay- 
master: H. W. Paul, to the Ocean. Engineers: 
William R. Davies, to the Tamar, additional, for 
duty in Hongkong Yard ; George G. Knight, to 
the Tamar, additional, for the Hart, in lieu of a 
chief engineer ; Arthur F. White, to the Algerine ; 
Arthur P. L. Dupen, to the Pheenix ; E. J. Weeks, 
to the Torch; R. J. Block, to the Ocean; H. P. 
Sparks, to the Duke of Wellington, for the 
Teazer ; J. J. G. G. Percey, to the Excellent, for 
the Wizard ; R. B. Ayers, to the Vernon, for the 
Starfish ; P. Bingham, to the Royal Arthur, for 
the Boomerang. Assistant Engineers: Jessie 
Harrison, to the Howe ; Henry R. 8. Hughes, to 
the Vivid, additional, for the Pique ; William E. 
Longland, to the Majestic ; W. W. Read, to the 
Detiance ; Rayner Davies, to the Diana ; Clifford 
Howard, to the Edgar, for temporary service ; 
D. H. W. Bain, to the Wallaroo, for temporary 
service; G. H. Elgar (temporary) and H. H. 
Johnson, to the Ocean; J. N. Tucker, to the 
Royal Arthur, for the Katoomba ; C. E. Stone, 
to the Royal Arthur, for the Ringaroona. Pro- 
bationary Assistant Engineers: William C. G. R. 
J. Grant, to the Pique; Frederick W. Sparrow, 
to the Polyphemus ; C. M. Weeks, to the Royal 
Arthur, for duty in the Europa on voyage out ; 
A. O. Wood and J. E. G. Cunningham, to the 
Ocean. Artificer Engineers: Frank Mills, to the 
Egeria; Geo. Betteridge, to the Brisk, lent to 
the Edgar. Retirement: Fleet Engineer Joseph 
Monk placed on retired list from January 22nd. 


ARTESIAN WELLS.—Recently C. Isler and Co., 
of London, have completed artesian wells at the 
following places, showing the advantage of this 
system in every way, as regards cost and expedi- 
tion, over the old method of sinking and boring, 
as the following works were completed in a com- 
paratively short time, a matter of weeks :—At 
Vickers, Son, and Maxim, Limited, at Erith, a 
20in. artesian-bored tube well, 250ft. deep, 
through chalk and flints, is yielding over 40,000 
gallons per hour, continuous pumping. The 
following is the strata passed through at 
this place :—Made ground, 5ft. 6in.; chalk, 
14ft. 6in.; flints, 6in.; chalk, 1ft. 6in.; chalk and 
flint, 96ft.; flint, 3ft.; chalk and flint, 26ft.; 
flint, 3ft. 6in.; chalk and flint, 47ft. 6in.; flint, 
4ft.; chalk and flint, 30ft.; chalk, 18ft.; total 
depth from surface, 250ft. The same results 
have been obtained from a13hin. artesian-bored 
tube well, sunk 170ft. deep for the Berkhamp- 
stead Waterworks. The following is the strata 
passed through in this well :—Made ground, 2ft.; 
clay and gravel, 1ft.; clay and flint, 1ft. 6in.; 
dark brown clay, 4ft.; flint and pebbles, 3ft. 6in. ; 
shingle, 8ft.; yellow clay, 2ft.; chalk—rotten 
18ft.; chalk—tirm—71ft.; chalk, with layers of 
brown clay, 38ft.; chalk, 21ft.; total depth from 
surface, 170ft. The same firm fixed some years 
ago a complete installation at Hatfield, for the 
supply of the town, by command of Lord Salis- 
bury. This first installation having given satis- 
faction, Isler and Co, have received orders for a 
larger plant to be installed to enable a larger 
supply to be obtained. The yield has proved 
satisfactory, and the work will be completed 
shortly. The depth of the bore hole is 304ft. 
from surface, and the following are the strata 
passed through :—Rough gravel and loamy sand 
—dug pit—16ft.; yellow sands, 2ft.; rough gravel, 
25ft.; gravel and clay, 5ft.; chalk, with occasional 
beds of flint, 256ft. Artesian-bored tube wells 
have been sunk also for Spratt’s, Limited, at 
the new premises, Chrisp-street, Poplar, to the 
depth of 350ft., through the following beds :— 
Made ground, 8ft.; ballast, 17ft.; blue clay, 53ft.; 
black pebbles, 2ft.; shells and sand, 2ft. 6in.; 
dark sand, 3ft.; grey sand, 11ft.; sand and clay, 
lft.; clays and shells, 10ft.; congealed shells, 3ft.; 
blue mottled clay, 2ft.; red mottled clay, 6ft.; 
green sand and pebbles, 14ft.; dark sand and clay, 
3ft.; dark sand, 43ft.; chalk and black flints, 91ft. ; 
grey chalk, 12ft.; soft chalk, 68ft. 
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2100. INCANDESCENT MANTELET Gas Fires, W. Welsh, 
Portsmouth, 
2101. Enarnes, G. M. Capell, Stony Stratford, North- 


ants. 

2102. WuistLks for SIGNALLING, J. W. Kinder, Notting- 
ham. 

2103. Winpow Fastener, T. Harrison, Manchester. 

2104. ELecrricaL Surrace Contacts, W. F. Stamp, 
Sunderland. 

2105. Marcu Strikinc PLares, W. Pope, Birmingham. 

2106. Borin Toots, W. Waddell, Glasgow. 

2107. Garments, G. E. Ferguson and F. A. Shiers, 
Manchester. 

2108. ARMOURED for Scourinc, W. Lindsay, 
Southport, Lancs. 

2109. ELecrric Cases, G. E. Heyl-Dia, Manchester. 

2110. Packet for GLoves, M. H. Myers, Liverpool. 

2111. Brakes, T. Crowther, Bradford. 

2112. Winpows, R. R. Thom and 8. McCall, Kilmar- 
nock, 

2118. Hee. Macuines, J. M., J., A. J., and 8. 
A. Gimson, Leicester. 

2114. SHowine Boors, W. West and R. H. Medd, Bir- 
mingham. 

2115. Perroteum Burners, J. G. A. Kitchen, Man- 
chester. 

2116. DeTacHaBLE Pneumatic Tires, E. T. Cheer, 
London. 

2117. FIRE-EXTINGUISHING APPARATUS, T. M. Jefferson, 
Kingston-on-Thames. 

2118. Frrrmcs for STALLS, F. W. Purvis and C. 
S. Porter, Newcastle-on-Tyne. 

2119. Junction Boxes for ELecrric Conpuctors, L. 
M. Waterhouse and The Simplex Steel Conduit Com- 
pany, Limited, Liverpool. 

2120. ELectrric Switcues, L. M. Waterhouse and The 
Simplex Steel Conduit Company, Limited, Liver- 
001, 

221. Apparatus for CLEANING DRILLS, W. J. Gillespie, 
Glasgow. 

2122. Composite Furr, J. Ewing and J. J. Metg?, 
Liverpool. 

2123. MouLD-FILLING R. Gaebel, Dresden, 
Saxony. 

2124. Apparatus for CountinG Pitts, &e., T. Child, 
Leeds. 

. Lappers, W. Crowson, Peterborough. 

. Morors, W. G. D. Goff, London. 

Non-aLconotic Breer, Yeatman and Co., 

Limited, London. 

2128. Boor Trees, E. H. Girling, London. 

2129. Armour for Minirary Mes, G. W. Pridmore, 
London. 

2130. Orpnance, A. H. Emery, London. 

2131. Orpnance, A. H. Emery, London. 

2132. Kinematocrapus, L. E. Granichstaedten, 
London. 

2133. KinemaTocRapHs, L. E. Granichstaedten, 
London. 

2134. Couptinc for VEHICLES, G. Nobes, 
London. 

2135. BAaLLoons, A. C. Spencer, London. 

2136. BorrLe-FILLING APPARATUS, G. MeC. Dunbar, 
London. 

2137. Lerrer-Boxes, A. M. Cushing and L. E. Brown, 
London. 

2138. Gas STAND, 8. and H. Coxeter, London. 

2139. Cutrinc Penctts, H. Apel, London. 

2140. Boxers, O. M. F. Leydon, London. 

2141. and ApsusTING Drapery, E. B. Smith, 
Birmingham. 

2142. ConTROLLING and REGULATING the ConsuMPTION 
of ELectric CuRRENT, I. Alexander and C. Bannister, 
London. 

2143. Currinc and Dryinc SucGar, P. Pessé, 
London. 

2144. Cuemica.s, H. S. Wellcome, 8S. B. Schryver, and 
F. H. Lees, London. 

2145. WorkKING VALVE-CONTROLLED MECHANISM, A. A. 
Voysey, London. 

2146. HyDRoGEN J. Dewrance and 
J. H. Paul, London. 

2147. PREVENTING Corrosion, J. Dewrance and J. H. 
Paul, London. 

2148 Scoop, H. A. Schmidt, London. 

2149. Proputsion of Vessets, &e., J. F. Duke, 
London. 

2150. TELEPHONE TRANSMITTERS, G. Dallaire, London. 

2151. Treatinc Ores, H. F. Kirkpatrick-Picard, 
London. 

2152. Crnematocrapuic Apparatus, W. B. Pinhey, 
London. 

2153. CENTRIFUGAL Separators, E. W. Beach, London. 

2154. Iex1TING ExpLoston Motors, J. Schiele and J. B. 
Boisselot, London. 

2155. Mitirary ManTeE ets, J. R. Bell, London. 

VENTING KNEES of TROUSERS from BaGGINe, 
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2157. Macuine for Treatrinc Yarn, L. Schreiner, 
London. 

2158. CAN-opENER, C. Manners, London. 

2159. Apparatus for ELECTRO-PLATING Pins, E. Morri- 
son, Liverpool. 

2160. for CanpEs, R. Ripley, Liverpool. 

2161. Vatves for ACETYLENE Gas, G. Cope, Liverpool. 

2162. TricycLe Toys, D. MacRae, Manchester. 

2163. Catcues for Doors, A. W. Howard, Manchester. 

2164. GuarRD for CELLAR Moutus, J. Griffiths, London. 

2165. Boot Stups, A. B. McAfee, London. 

2166. Curmney Stack Tops, E. F. Preston and 8S. Walton, 
London. 

2167. DEvIcE for SUPPORTING the Hanps of PIANOFORTE 
Piayers, W. J. Mennes, London. 

2168, Corn-FREED MECHANISMS, J. Grice, London. 

2169. MAKING Jornt, E. Edwards.—(IW. AKrvant- 
schak, Russia.) 


February, 1900. 

2170. ContROLLING of Gas, T. E. Barralet, 
London. 

2171. MecuanicaL Hanp-sHakinG Toy, C. J. Parry, 
Leyton, Essex. 

2172. Prrumatic Trres, C. M Hannis, Kingston-on- 
Thames. 

2173. Stopprinc MECHANISM for DRAWING FRAMEs, 
F. Arrowsmith and Howard and Bullough, Limited, 
Accrington. 

2174. MACHINE for OPENING the Jaws of Horsks, &c., 
W. F. Garland, Milton Melplash, R.S.O., near Brid- 
port, Dorset. 

2175. Pipes for Conveyina Fiuips, J. Chalk, jun., 
Southampton. 

2176. ReeuLtatina Arc Lamps, A. Eckstein and A. E. 
Angold, Manchester. 

2177. Drvicr for REauLATING Hrat, J. J. Royle, Man- 
chester. 

2178. Pepats, G. H. Taylor, Manchester. 

2179. SEAMLEss Rims, S. Whitaker, Birmingham. 

2180. Loapinc a LEE-sPEED H. Greener, Bir- 
mingham. 

2181. ComBinG Macuing, J. Robinson and J. W. Hirst, 
Bradford. 

2182. Coverers for Deviatinc D. Cutler, 
Birmingham. 

2183. Pipes for Tosacco, D. Tomkies, Not- 
tingham. 

2184. INcanpEscent Gas Lamps, F. W. Jeffery, 
Bradford. 

2185. CaRDING Enatngs, J. Fairclough, Manchester. 

2186. Spring Hiner, J. Y. Johnson,—(/. Currie, United 


2187. Mernop of ILLuminatING Eases, W. H. Howard, 
Glasgow. 
2188. Counters for Printinc Macuinery, T. Child, 
Leeds, 

2189. Weavine CLorn for MANUFACTURING NECK TIEs, 
The Bury Quilting Manufacturing Company, Ltd., 
J. Redfern, Manchester. 

2190. Scurcninc Macuryes for Hemp, W. McCausland, 
Belfast. 

2191. ELectric Brakes, C. W. Hill, London. 

2192. Stream C. Tuckfield, East Molesey, 
Surrey. 

2193. Hanprait Nuts, C. Tuckfield, East Molesey, 


rrey. 

2194. PLuGs for CisTERNS, E. and J. Holding, Heapey, 

near Chorley. 

2195. Manuracturinc Corton Dyr, W. W. Stolaroff, 

London. 

2196. Razor Srrop, P. A. Craven and H. L. Piper, 
London. 

2197. MaGnetic Hotpinc W. H. Lock and M. 
Barr, London. 

2198. Lips for Borries, F. H. Schmitz, Birmingham. 

2199. Teapots, J. Rhodes and J. W. Greenwood, 
London. 

2200. Rounp CoRNERED Boxes, F, G. Johns, London. 

220!. Burytric Merer, A. Mercier, London. 

2202. FasteNING Device for Corsets, J. Merten, 
London. 

2203. Coupiines for Ratrtway W. C, Nunn 
and G. Woodward, London. 

2204. Macuines, H. E. Pridmore, London, 

SPRINGLEss Truss, H. Sefton-Jones.—(M. 

Reimanns, Holland.) 

2206. Wire Fencino, J. 8. Ellis, Liverpool. 

2207. TREATING ALconoL, G. C. Dymond.—(@. ¢. 

Joplin, New South Wales.) 

2208. Air-TIGHT Boxes, F. L., F., and F. P. Impey, 

Birmingham. 

2209, SasH FASTENER for Wixpows, R. Hine, Birming- 

ham. 

2210. Bertus, The Military Equipment Stores and 

Tortoise Tents Company, Ltd., and W. Fieldhouse, 

London. 

2211. Apparatus for InpicatiInc Deprx, L. Murphy, 
London. 

2212. Lamps, W. Peritz, London. 

2213. Fotpinc Tricycies, F. W. Meissner, London. 

2214. Srram INHALING AppaRATUs, P. Bachmann, 
London. 

2215. FasTeNERS for Hats, H. Masters, London. 

2216. DeTacHaBLe Cuatr, O. Trefftz, London. 

2217. Turrer Sumes of Capstan LaTHEs, A. G. 
Melhuish, London. 

2218. Manuracture of Horse I. Schwartz, 
London. 

2219. MEASUREMENT of ELectric Power, R. Arno, 
London. 

2220. DrepGInG Eartu, E. McGregor, London. 

2221. Macuine for Naitinc, H. von Kalinowski, 
London. 


Manufacturing Company, Limited, London. 


5th February, 1900. 


2223. Measurinc Seeps, H. W. Carter and L. W. 
Edney, Bristol. 

2224. Brickwork, W. J. Green, Sudbury, Suffolk. 

SPINNING Tops, T. Ansboro, ows 

2226. TuBE Mounts, E. and S. M. M. Madeley, Sutton 
Coldfield, Warwickshire. 

2227. PHotocrapus, J. H. Riddiough and 
G. E. Arkle, Keighley. 

LETTERPRESS PRINTING MACHINES, M. Smith, 

anchester. 

9. LETTERPRESS PRINTING MacHINes, M. Smith, 
Manchester. 

2230. PuriryinGc Sewace, H. F. Hibbert, Manchester. 

2231. TELEPHONE INSTRUMENT HoLpeRr, A. H. Stamp, 
Sunderland. 

2232. MANUFACTURING OxyGEN, J. Bilbie and J. A. 
Wanklyn, London. 

2233. LinEN Currs, W. H. Entwisle, Manchester. 

2234. SHop AssIsTANTs’ Seat, J. Lacey and F. Kirby, 
Bristol. 

2235. TurninG LatHes, W. Hudson and J. Griffith, 
Keighley. 

2236. Carpinc Enorngs, H. C. Longsdon, Keighley. 

2237, Hook-aND-EYE R. Thomas, Wolver- 
hampton. 

2238. CompaRinc Times, J. B. Shand.—(F. Osirald, 
Germany.) 

2239. CorDAGE, J. Esilman, Manchester. 

2240. FoG-siGNaLLInG Apparatus, C. H. Jefferies, 
London. 

2241. Rete for Roap H. Green, Bir- 
mingham. 

2242, SEPARATING FLurDs, R. A. Sutton and W. Walton, 
London. 

2243. ArR-TIGHT Tins, T. Morton, Wishaw, Lanark- 
shire. 

2244. Raitway Lamps, W. Henley, London. 

5. CIPHER CopE Systems, W. Roussel, London. 

2246. LirecuaRps for Tramcars, C. R. Bellamy, 
Liverpool. 

2247. SHreLps, C. Bauer, London. 

2248. Hanoinc Gas Burner for Lamps, R. Beese, 
Berlin. 

2249, TENONING Macutnges, T. N. Robinson, Man- 
chester. 

2250. Couptinc Rartway Wacons, T. Eaglesfield, 
London. 

2251. VenTILATORS for Rariway CaRRIAGEs, W. G. 
Potter, Birmingham. 

2252. INCANDESCENT ARGAND Burners, W. G. Potter, 
Birmingham. 

2253. Cuatn GEARING, L. N. Correird, Berlin. 

2254. Notice PLaTe for Carriaces, &c., J. Challis, 
London. 

2255. Foc Siena, T. H. R. Guttridge, jun., London. 

2256. Cueck Fiow, W. J. Heywood and A. Teasdale, 
London. 

2257. Steam Enernes, K. A. and W. Rowbotham, 
London. 

2258. Gas and Enerngs, K. A. and W. Rowbotham, 
London. 

2259. AppaARATus, A. C. Walsh, London. 

2260. ELectric Arc Lamps, H. Bremer, Germany. 

2261. VARIABLE-SPEED GEARING, C. Upton, London. 

+262. Butrons, E. J. Bennett, London. 

2263. Tires for Cyc.es, &c., A. and E. H. Pulbrook, 
London. 

2264. Moror Veuictes, G. Klingenberg, London. 

2265. Gear for VARYING SprepD, W. J. Bilaxton, 
London. 

2266. ANTHRANILIC Acrp, O. Imray.—({The Farbirerke 
vormals Meister, Lucius, and Briining, Germany.) 

2267. Tops for TABLEs, M. Wertheim, London. 

2268. Motor Roap Veuiciss, A. J. Boult.—(La 
Anonyme des Moteurs et Voitures “ Aigle,” France.) 
2269. Raisinc TRAIL Rops of Moror VEHICLEs, A. J. 
Boult.—(La Société Anonvme des Moteurs et Voitures 

« Aigle,” France.) 

2270. INTERNAL ComBuUSTION Enartnes, A. J. Boult.— 
(La Société Anonyme des Moteurs et Voitures “ Aigle,” 
France. 

2271. Exectric Ienition Devices, A. J. Boult.—(La 
Société Anonyme des Moteurs et Voitures “ Aigle,” 
France.) 

2272. Reauiatinc Suppty of Hyprocarson, A. J. 
Boult.—({La Société Anonyme des Moteurs et Voitures 
Aigle,” France.) 

2273. CHANGE Gears, A. J. Boult.—(La Société 
Anonyme des Moteurs et Voitures “ Aigle” France.) 

2274 Rorary Enornegs, J. Spyker, London. 

2275. CoIN-FREED MeEcHANisM, W. E. Hipkins, 
London. 

2276. Gas Meters, J. L. Cloudsley, London. 

2277. MEASURING GRANULAR Susstances, P. 
Strachan, London. 

2278. Orr CoNCENTRATING ApPaRAtTus, A, A, Francis 
London. 


States.) 


2279, Horsgsuoes, P. Prince, London, 
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2280. Dritts, F. J. Freese, London. 

2281. Macuinss for Printing C. H. Scott, 
Lendon. 

2282. DyNaMo-ELECTRIC MacnutNks, G. Dalén and A. 
Hultqvist, London. 

2283. TAKING ANIMATED PHoTogrRapHs, E. L. Doyen, 
London. 


2284. Apparatus for Prrroratina, E. L. Doyen, 
London. 
2285. TAKING ANIMATED PHoToGRapuHs, E. L. Doyen, 


London. 
. SHoveE.s, H. W. Crowther, London. 
Propuction of Mica Ptatss, B. Jaroslaw, 


22387. 
London. 

2288. WaTeR Merers, W. Duncan, London. 

2289. Wrencuess, J. B. Stone, London, 


229. Oxrpation of Compositions, H. G. C. 
Thoféhrn, London. 

2291. or HoLperR for Licut H. Friese, 
London. 

2292. Woop Rerusr, W. A. G. von Heiden- 

stam, London. 

. Cuarrs, M. Even, London. 

2294. Cuairs, M. Even, London. 

2295, Sewinc Macuines, T. H. Ro’s and E. N. 

Andrews, Liverpool. 


6th February, 1900. 


2296. Pneumatic Sprinas for Cycies, A. Sharp, 
London. 
2297. TRANSFORMING ALTERNATING into 


Currents, D. Cook, London. 

2298. CycLes, H. R. Owen, London. 

2299, RENDERING SuHips UNSINKABLE, H. Winks, Bourne- 
mouth. 

2300. PREPAYMENT Gas Merers, A. Stansfield and 
Meters, Limited, Manchester. 

2301. Brakes for RarLway R. Hyde, 
Sheffield. 

2302. ImpROVED T1k, J. H. Bowes, Elland, Yorkshire. 

2303. GovERNING Gas Enorygs, W. T. Rowden, Lenzie, 
Dumbartonshire. 

2304. SuuTTLes of Looms, J. Butterworth, Man- 
chester. 

2305. TuRF MarKER, W. Church, Lowestoft, Suffolk. 

2306. CrinpDER Srrrers, E. Ward, Birmingham. 

2307. ImpLemenNt for Paryrers, Xc., P. Campbell and 
W. Farrali, Liverpool. 

2308. Means for GENERATING Gas, J. P. B. Sadtler, 
Manchester. 

2309. Bargep Wire, F. C. Carroll, Kingston-on- 


Wacons, 


2310. Evectric Lamps for Dentists, J. H. Murray, 
Glasgow. 


2312. AsH-BucKETs for Hovusgs, E. Swan, Glasgow. 

2313. Boor Lasts, A. G. Brookes.—(0. 4. Miller, United 
States.) 

2314. SepaRaToRS, W. Boby, London. 

2315. Bettinc, D. Tullis and J. Tullis and Son, 
Glasgow. 

2316. BAFFLE PLATE to PREVENT LiqguiDs BoILine Over, 
P. Price, Bristol. 

2317. Foresicuts for SmaLt Arms, C. S. 
Enfield Lock, Middlesex. 

2318. SprEep INDicaToR, J. Murrie, Glasgow. 

2319. Application of MotivE PowER to WHEELS, W. 
Buckley, jun., Sheffield. 

2320. Emery for J. M. Ross, 
Glasgow. 

2321. Sewinc Macurygs, J. K. Macdonald.—(The Singer 
Manufacturing Company, United States.) 

2322. for CooLine Liquips, P. Robin- 

son, Birmingham. 

2323. Tea TaBLEs, I. M. C. Hippisley, London. 

2324. Drivine Cuarys for Cycies, F. J. Turner and C. 

R. Garrard, London. 

2325. Woop Curtain Po.gs, J. B. West, Manchester. 

GramapPuHongs, A. Hodge, London. 

2327. Seats for Tramcars, 8S. B. and E. Wood, 

London. 

2328. Sewinc Macuines, The Singer Manufacturing 
Company and R. A. F. Pollock, Glasgow. 

2320. GARMENT Fasteners, C. P. Parker, London. 

2330. FasTENING HaNDLEs, M. R. Lange.—(H. Focke, 
Germany.) 

2331. Press Copyinc Macuines, J. A. Jones, London. 

2332. Means for PRopELLING Cyc.es, G. B. H. Austin, 
London, 

2383. GERMINATING GRaIN for Brewers, 8S. Dymond, 
Bristol. 

2334. Ferspar, C. Sureties and W. E. Rhodes, 
London. 

2335. Sprep Gear for VEHIcLEs, R. W. Smith, Birming- 


Southin, 


ham. 

2336. Wacon Covptines, T. H. Cartwright, Birming- 
ham. 

2337. APPARATUS for MAKING ACETYLENE Gas, M. le Mat, 
London. 

2338. PoRTABLE BULLET-PROOF SHIELD, B. J. Nightin- 
gale, London. 

2339, PREVENTING the SInkinG of Suips, A. Hahn, 
London, 

2340. TELEPHONES, E. Ducretet, London. 

2341. DevuLcanisinc Rupper, A. J. Boult.—(4. H. 
Marka, United States.) 

2342. Toots for DENTAL PuRposxs, &c., D. Aiken, 
London. 

2343. Furnaces, J. B. Howard, London. 

2344. Trees for VEHICLE WHEELS, J. C. Anderson, 
London. 

2345. MAKING H. Owen, 
London. 

2346. FLoweER Ports, H. Lonitz, London. 

2347. Cvcte Gear, H. J. Haddan.—(Hartinann and 
Braun, Germany.) 

. ProsectiLes, G. H. Newell, London. 

. ProsecTites, G. H. Newell, London. 

. Prosectites, G. H. Newell, London. 

. Brakes for Wacons, G. A. Stark, London. 

52. Covers for Cans, D. Hennesey, London. 

. Bep Bortoms, O. R. Hunt, F. W. Kinney, and 

B. F. Winsor, London. 

2354. TEA-MAKING ATTACHMENT for Cups, A. E. 
Macdonald, London. 

2355. Exevators, H. Tasker and C. F. Asbridge, 
London. 

2356. REGULATING ELectric Licuts on StaGEs, Siemens 
Bros. and Co., Limited.—(Siemens and Halake Aktien 
Gesellachaft, Germany.) 

2357. ELECTRO-MAGNETIC BELL SIGNALLING APPARATUS, 
Siemens Bros. and Co., Limited.—(Sivmens and 
Halske Aktien Gesellschaft, Germany.) 

2358. Distance Fuses for Provectites, G. Klumak, 
London. 

2359. Fuses for A. T. Dawson, G. T. 
Buckham, and 8. V. Dardier, London. 

2360. Exrractinc Fatty Matrers from SHEEP-sKINs, 
C. D. Abel. —(La Société dite “ Delainage Vervittois 
Peltzy et Cie.,” Begium.) 

2361. Borries, F. W. Golby.—<E. Fischer, Germany.) 

2362. Macuives for MAKING H. F. Smith, 
London. 

2363. TREATMENT of PETROLEUM, J. V. Sherrin, London. 

2364. Fastentnc Door Knoss, M. Solomon, London. 

ENSERS for Stream, C. Kiesselbach, London. 

2366. Fitaments for Evectric Lamps, A. Roubleff, 
London. 

2367. ReversiPpLe CLuTcH MEcHANIsM, F. Schneider, 
London. 

2368. AvuTOMATIC SHEET-SEPARATING ATTACHMENT, L. 
E. Morrison, London. 

2360. Frepinc APPLIANCES for Horses, W. H. Rymer, 
Liverpool. 

2370. MAINTAINING a CONSTANT SPEEp of a Swart, G. C. 
Dymond.—(H. N. Motsinger, United States.) 

2371. FasTeNING Devices for Umpreiias, G. C. 

Dymond.—(The John Rose Company, United States.) 

2372. Manuracture of Soap, A. Merry and J. H. 
Noble, Liverpool. 

2373. SensiTiseD Paper, H. H. Lake.—(R. B. West, 
United States.) 


ARTIFICIAL STONE, W. 


2374. BLowrne Busses, 8. B. Bliss and C. E. Wood- 
ruff, Londor. 

2375. Winpow Frags, 8. C. Taylor, London. 

2376. BaLL TURNING Macuings, E. Rivett, London. 

2377. Tires of Wares, D. N. Jordan and F. A. 
Crowell, London. 

2378. PROTECTING 
London. 

2379. TREATMENT of SULPHIDES of Zinc and LRap, P. 
Bary and A. Leclere, London, 

2380. Harvesters, J. H. Jack.—(Miliraukve Harvester 
Company, United States.) 

2381. Preumatic Tires, A. P. Cochrane, London. 

2382, Kyirrina, J. Schiesser, London. 

2383. Device for INpIcatinc Timg, M. W. Maylard, 
London. 

2384. ALTERNATE-CURRENT DISTRIBUTION, W, M. Mordey, 
London. 

23885. Vatves, F. J. F. Markert, London, 

2386. BREECH MEcHANISM for Rupes, H. W. G. Fairfax, 
London. 

2387. Exoryes, A. F. C. von Fahnenfeld and E. 8. von 
Wolfersgriin, London. 

2388. Binpina Casgs for Music, &c., W. 8. Simpson, 
London 

2389. Mixinc and Carponic Acip, L. Kallina, 
London. 

Kyirtinc Macuiyes, H. Brown, 
London. 

2391. Burners, W. T. Wood, London. 

2392. APPLIANCE for SUPPORTING R1FLEs, W. 8. Simpson, 
Loudon. 

2393. Pneumatic Despatcn Carriers, Lamson Pneu- 
matic Tube Company, Limited, and R. T. Jenny, 
London. 

2304. Garrers, H. W. Reynolds and J. H. Pakeman, 
London. 

2395. Ecastic Pacxrine, A. J. Boult.—(H. F. Sanda, 


for Boots, F. Reinecke, 


2396. Means for Lupricatinc Bearine, L. Depireux, 
London. 


mdon. 

2398. Makrinc Jornts in Critics, W. Cardwell, 
London. 

2399. ReTarNING Devices for D. D. Thomp- 
son, London. 

2400. Exarngs, J. Scott, London. 

2401. ConsTRUCTION of Sarss, E. J. Lyons, London. 

2402. Lounce Cuarrs, J. F. A. Robbins, London, 

2403. SropPERING Devices for Borries, W. L. Bliss, 
London. 

2404. Harr Pins, R. E. Ledger, London. 

2405. Locxrne Device for Taps, C. J., K., and A. 
Gullyes, Loudon. 
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2406. CHEST-EXPANDING APPARATUS, C. H. Roche, Ton- 
bridge, Kent. 

2407. TROLLEY PoLe Carcuer, S. C. Cashel, Dublin. 

2408. Brakes for VELOcIPEDES, W.S. Mappin, Twicken- 
ham, Middlesex. 

2409. ELectricaL Conpuctors, H. A. Kent, London. 

2410. Apparatus for CoNTROLLING Lirts, P. A. Shar- 
man, London. 

2411. SMoKER’s Companton, G. Cole, London. 

2412. Yeast, C. M. Johnson, Redhill, Surrey. 

2413. ATracHING Buttons to Boots, G. J. Ward, 
London. 

2414. CrrcuLaR FLame Gas Burners, H. Darby and 
W. C. Punchard, London 

2415. KNIFE-CLEANING Boarps, W. A. Cannon, London. 

2416. SHretps, W. Youlten, London. 

2417. Nai, W. H. Trimble, London. 

2418. Boxes, T. H. Blenkin and 8S. G. Ward, Wolver- 
hampton. 

2419, OPERATING WINDING Biocks, B, O'Reilly, Shef- 
field. 

2420. Vatve, G. E. Ridgway, Manchester. 

2421. Raistnc the of Automatic Freepers for 
PRINTING MacuHINEs, W. Bridgewater, Leicester. 

2422. SHavinc Brusaes, J. W. S. Bidwell, Colyton, 
Devonshire. 

2423. AirR-TIGHT Tins, T. Morton, Wishaw, Lanark- 
shire. 

2424. Carn Trucks, A. R. Green and J. H. Guthrie, 
Glasgow. 

2425. Bicycues, F. W. Stephens, London. 

2426. Puzzue, H. E. D. Lloyd, London. 

Game Boarps, A. E. Libby, Glasgow. 

2 Saucepans, L. B. Wismer, Glasgow. 

2429. UMBRELLA NotcueEs, W. Davison, London. 

2430. BLastinc Compounpbs, W. Weston and J. C. 
Hamilton, Endmoor, near Kendal. 

2431. Borters, S. Naylor and L. Marshall, Halifax. 

2432. Pysamas, J. Bland, London, 

2433. Dress Stanps, J. F. and A. Gems, Cobham. 

2434. BaLioons, C. Merington, Penge. 

2435. TREATMENT of Fruit, W. J. Dunnachie, Glasgow. 

2436. Time INpicaTors, F, Spencer, Halifax. 

2437. SMOKING APPLIANCES, C. Greenwood, London. 

2438. Sprxninc Tops, B. Draper, Liverpoo 

2439. Firrprass Bows, G. Smart, Birmingham. 

2440. STEEL Rops for Diss, T. P. and M. 8. Moorwood, 
Sheffield. 

2441. Movtpinc Macutyg, J. G. Wagstaff, Manchester. 

2442. PLovcus, H. Hansen, Kingston-on-Thames, 

2443. W1rRE Frxper, J. Bull, Sheffield. 

2444. WasHinc Macuines, H. Hallows, Manchester. 

2445. Seats, J. Adair, Waterford. 

2446. “THe Tipy” CANDLE SAIELD, S. Gilbert, Not- 
tingham. 

2447. Heatine Liquips, G. E. Sherwin, Birmingham. 

2448. Wax Martcues, K. Wiessner and M. Wessner, 
Dresden. 

2449. Srup and Tig Cur, E. D. Lloyds, London. 

2450. CLOCK-CONTROLLED MECHANISM, G. T. Weedon, 
London. 

2451. Jacks, C. Portway and J. T. Graham, London. 

2452. Wacon Brakes, J. M. Heid, London. 

2453. Drivinc Enotes, C. E. Allen, London. 

2454. Invention for Firinc Rirves, A. C. Doyle, 
London. 

2455. APPARATUS for TREATING MATERIALS by Gases, H. 
Hadfield, Manchester. 

2456. Stoves, A. Cruikshank and G. W. Bryant, 
Ilford. 

2457. Heet Prorector for Boots, I. Smidt, London, 

2458. MANUFACTURING J. Vernon, 
London. 

2459. Maxine Srarcu, C. B. Duryea, London. 

2460. BicycLe Brakes, W. T. Morgan, Beckenham, 
Kent. 

2461. Hosk-winpers, J. McHardy and Anderson, 
Anderson, and Anderson, London. 

2462. Mitts, A. Renhoult and G. Cusson, 


ndon. 
2463. DumB-BELLS, A. Martin, A. Muller, and W. Sparks, 
London. 
2464. O1L- FILTERING AppaRATvs, G. Klingenberg, 
London. 
2465. Dryinc Yarns, 8. C. Davidson, London. 
2466, Divinc Dresses, F. H. Sprang, London. 
2467. CRANK-OPERATED MECHANISM, G: J. 
London. 
Enaines for MAKING Paper, W. E. 
a Bir i h 


Mitton, 


2469, MECHANICAL Music InsTRUMENTS, E. P. Riessner, 
London. 

2470. PEDALLING Apparatus for Wacons, R. Hennig, 
London. 

2471. Scissors and Tweezers, H. O. Smith, London. 

2472. Lappers, H. H. Lake.—(S. 7. Waggoner, 
Canada.) 

2473. Evectric Arc Lamps, E. C. Marcay, London. 

2474. Motor VenicLe Frames, H. H. Lake.—( Detroit 
Automobile Company, United States.) 

2475. ConpensInG Gases, D. and 8. B. Chandler, 
London. 

2476. Burners for INCANDESCENT MANTLES, S. Simpson, 
London. 

2477. Carryinc Muciiacr, A. R, Leask.—(Z. F. 
Daniels, United States.) 


2478. Liquip Fue. Burners, T. H. Brough, 8. Barnett, 
and W. Thomas, London. 

2479. TANNING Liquips, A, Thompson and E. Blin, 
London. 

2480. FoLpinG Boxgs, H. B. Arnold, London. 

2481, Workine of WareR-TUBE BorLers, J. Dewrance, 
London. 

2482. Inkinc for E. J. Fry, 
London, 

2483. Topacco Pires, F. W. Humphrey, London. 

2484. Curtain Rops for Doors, T. Hart.—(W. Ridley, 
New Zealand.) 

2485. KEEPING NECKTIES in Position, A. H. Morse, 
London. 

2486, INrLATING Tires, E. H. G. Brewster.—(2. H. W. 
Breirster, Cape Colony.) 

2487. SELF-PROPELLED VeHICLEs, A. E. Creese and 8. 
Weill, Londen. 

2488. CHarn-auarps for Cycies, P. Hunacus, London. 

2489. Seats for Warer-cLosets, W. C. Robinson, 
London. 

2490. SmaLi-arms, C. Heywood and B. Gee, London. 

2491. Currinc BARBED Wire, F. T. Marryat, London. 

2492. PorrLanp Cement, C. R. Gostling and W. F. F. 
Bevis, London. 
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2493. “The Ficat for Pretoria by the Sons of the 
Empire,” F. 8S. Dunkin, Oxford. 

2494. ENvELopEs, W. P. Lane and D. Smith, Sleaford. 

2495. Rattway SIGNALLING System, C, A, Chappell, 
London. 

2496. Auromatic Truck Coup.ine, H. William-Adams, 
Newport, Isle of Wight. 

2497. UmBRELLA Brackets, J. Goodwin, London, 

2498. Back Sicuts for Fire-arms, J. B. Carslake, Bir- 
mingham. 

2499. Moror Cycies and C. T. B. Sangster, 
Birmingham. 

2500. Toy P. R. J. Willis.—(W. J, Beans, 
United States.) 

2501. Vatve GeaR for Steam Encinges, A. Nelson, 
Southampton. 

2502. KircHen Rances, W. H. Bowers, Manchester. 

. ANIMAL Traps, J. H. Atkinson, Leeds. 

. Wrappine for Cricket Bats, J. Hirst, Glasgow. 

5. SPINNING Frames, C. Holdsworth, Halifax. 

3. INDICATING RalLway J. M. Douglas, 
Glasgow. 

2507. ConrROLLING WHEEL-CUTTING MACHINES, E. Par- 
kinson, Bradford. 

ay Back Doors of Venicies, H. Green, Birming- 

am. 

2509. CoLLar Strups, G. F. Spittle, Birmingham. 

2510. Driving PrintinG MACHINERY, D. Stewart, 
Glasgow. 

2511. Cycie, W. James, Cardiff. 

2512. ReEapING INstrRucTION AppaRaTus, P. Conroy, 
Dublin. 

2513. Dicks and Comprinations of Toots, E. Dickinson, 
G. Dutfield, and W. Scarlett, Sheffield. 

2514. BicycLe Pepa, H. R. Taylor, Edinburgh. 

2515. MusicaL Instruments, J. T. Ellis, Dublin. 

2516. Macuine for CARBONATING BEER, E. 8. Chavasse, 
Birminghain. 

2517. and Sroprer, C. McDonald, Middles- 
brough. 

2518. Recorpinc Apparatus, A. Eckstein and H. J. 
Coates, Manchester. 

2519. Frameworks for Bepsreaps, R. P. 
Birmingham. 

2520. Hook and Draa, W. Nash and A. Whetton, Bur- 
ton-on-Trent. 

2521. Ferruces for ConDENSER Turks, W. Wilkinson, 
London. 

2522. Toreap Guipes and Catcuers, E. Appleby, 
London. 

2523. Copyina Apparatus, O. Beckmann, London. 

524. Taps, H. Adams, London. 

2525, Castine Piates, G. C. Marks.—(H. 
A. W. Wood, United States.) 

2526. INCANDESCENT EvLecrric Lamps, W. J. Martin and 
M. Lachman, London. 


Taunton, 


London. 

2528. for Srcurine 
London. 

2529. AUTOMATICALLY Stroppinc Raitway Tratys, J. 
Roebruck, London. 

2530. Tires, 8. Mockett, London. 

2531. Dvgrne Corton, C. D. Abel.—(Actien Geaellachast 
Anilin Fabrikation, Germany.) 


Horses, A. Cutbill, 


2532. Sream Enaine Governors, C. W. Lawrie, 
London, 

2533. Wueets, H. H. Lake.—(Brova and 
Sharpe Manufacturing Company, United States.) 

2534. Drivinc Pires, H. H. and A. H. Cochrane, 
London. 

2535. FasTENING for Boxgs, H. Sutton and A. Gladwell, 
London. 

2536. MacuineE for CLEANING Boots, J. C. J. Nielsen, 
London. 


2537. CASH-REGISTERING Macutnegs, A. Cole, Liverpool. 
2538. AuToMATIC CONTROLLING APPARATUS for VALVES, 
J. G. Kinghorn, Liverpool. 
2539. Fire-LicuteERs, C. B, Winkler, London. 
2540. CIGARETTE-MAKING MacuHines, E. E. Borel, 
mdon. 
2541. Jotnt for Stems of Toracco Pipgs, W. C. Stripe, 


mdon. 

2542. Ksirtina Macurngs, M. Saldin, London. 

2543. Primary Batrerigs, S. W. Maquay, London. 

2544. EvectricaL Connections, H. Baker, 

ndon. 

2545. Leap Compounp, T. H. L. Bake, London. 

2546. Moutupigces for Topacco Pires, G. D. Sweet- 
man, London. 

2547. MANUFACTURE of SaLts of A. G. di 
Cadilhac.—(U. Al visi, Italy.) 

2548. Boat-LOWERING APPARATUS, A. May, L. A. Hiyer, 
and F, Winzer, London. 

2549. on for ELECTRICAL ALARM BELLs, J. Kunst, 

ndon. 

2550. ToILeT ARTICLES, O. Herklotz, London. 

2551. FLower Hovpers, F. H. Schwind, London. 

2552. Protector, W. Rohr, London. 

2553. Raitway Foo E. F. Ball and H. J. 
Martin, London. 

2554. Destroyine Rats, &c., W. H. Wheatley.—((esell- 
schaft fiir fliissige Gase, R. Pictet and Cie.," Berlin.) 

2555. ARTIFICIAL FvgL, H. M. V. Etten and H. Green- 
field, London. 

2556. UmBRELLA Hoxtpers, J. A. Dawson and P. P. 
Beyerback, London. 

2557. ADJUSTABLE Biocks, W. H. Coade, London, 

58. ENvELopss, |. Barnard, London. 

2559. Steam Exaines, J. H. K. McCollum, London. 

2560. Watcu Escapement, R. B. North, London, 

2561. Corset, J. H. Robertson, Bath. 
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2562. PRintING Macuines, J. Boylan and F. King, 
Bradford. 

2563. Rotary Pump, A. 8S. L. Newington, Ticehurst, 
Sussex. 

2564. Twin Levers, J. R. Bell, London. 

2 Stop Vatves, J. Coxon, Newcastle-on-Tyne. 

Brakes, D. McIntyre, Glasgow. 

RANGE Finper, J. Crawford, London, 

2568. ARTIFICIAL TEETH, A. B. D. Sword, Stoke-on- 
Trent. 

2500. Woven Fasric, J. W. Ha ves, Manchester. 

2570. Uritistnc Heat, J. W. T. Cadett, London. 

2571. MiLirary B. Draper and W. Dutton, 
Liverpool. 

2572. Derecatinc Cane Juice, R. A. Robertson, 
Glasgow. 

2573. Excentric WHEELS, T. Meyer, London. 

4. Bricks, E. Leak, Stoke-on-Trent. 

2575. Arr Cusuions, 8S. H. Stubbs, Manchester. 

2576. Removine Stones from Horses’ Fret, J. R. 
Watts, Sheffield. 

2577. Penciis, A, W, Mackenzie, Glasgow. 


2581. 


2578. Brakes, F. Harvey and R. 

2579. Hinars, R. Craig J. 
80. DyEING Arraratus, C. Hartley, May shen er, 

Dorrinc Apparatus, G, Stell Kei hil ter, 

Generators, T, Miller. Lone” 

2583. CONTROLLING GENERATION of. Sreay 
London. Sreaw, Miller, 

2584. CooKING UTENSILS, W. E. Corriy; 

2585, STonE Sawina Macuinery, G. 

2586, Cookina Ranges, W. J. Gibson, Glas’ 

2587. for Boors, 8. Lichtenstein Rutt 
near Glasgow. utherglen, 

2588. Tor-ciip for Cycuists, E. B. Killen, G 

2589, Topacco Pipes, W. Winning, Glasgow. 

2590. Conpurts for Gas Pres, R. D. Kimball 

—— Kingston-on-Thames, and A. 
591, COLLAR Srups, T. Whaley, Kinys 

2592. MANUFACTURING SMALL Covnnen Thames, 
H. C. Boisselier, London. 

2593, FisHING-Rops, A. Gilley, Limerick, 

2594. INCANDESCENT GAs LIGHTING, C, Scott-s 
A. Snell, and The Scott-Snell Phillips Sue? 
Limited, London. * Syndicate, 

2595, ELECTRICAL STORAGE Barrerixs, A, W 


Ow, 


Baxter, St. Leonards-on-Sea. and ©, 
259. Breast C. 8. Stafford, London 
2597. DupLicaTinG MAcuings, C. F. Green, London 


2508. PHonoarapas, E, Lavanchy, London 

2599. Suirts, P. Spiers, London, 

2600. Sworps, F. M. Mole, London. 

2601, ADJUSTABLE SHELF for Stipes of Cyarp, 
Wilkinson and C. A. Hindley, London, 

2002. Bicyces, E, Guilmin, London, 


SELECTED AMERICAN PA 


From the United States Patent-office Oficial Gazette 


636,792. Bicycis, 0. H. Gentry, New York, x y 
Filed May 25th, 1897. aie 
Claim.—In a bicycle driving gear, the com) 
with a spur driving wheel on the crankanie ane 
spur-pinion on the driving wheel axle, of an inter. 


mediate transmitting spur-wheel comprising a toothed 


(636792) 


ring gearing with said wheel and pinion and mounted 
on a@ stationary ring with rollers in a race formed in 
the two rings and confining said toothed ring on the 
stationary ring, and spacing rings in which the rollers 
are pivoted, said spacing rings forming yuards to the 
roller-race, substantially as described. 


636,845. Sarery PLvuc ror Borers, 
Khoades, Fostoria, Ohio. —Filed July wth, 1899, 
Claim.—()) In a device of the character set forth, com. 
prising a shell having a head with a bore therethrough 
at one end and enclosing a chamber, a transverse 
bridge in the chamber adjacent the terminal of the 
bore, a fusible plug adapted to be inserted in the bore 


(636845) 


CHA, 


and have its one end bear on and be upe against the 
bridge. (2) A device of the character set forth, com- 
prising a shell with a head, the said head enclosing a 
chamber and a bore tapered and opening into said 
chamber, a transverse, wedge-shaped bridge mounted 
in the shell adjacent the point of communication of 
the bore therewith, and a fusible tapered stem adapted 
to be driven into the said bore and swaged against the 
bridge. 

636,929. Steam Enaine, J. H. Street, Rughy, England, 

—Filed June lith, 18%. 

Claim.—(1) The combination of a cylinder, a cylinder 
cover, a piston in the cylinder, a hollow piston-rod 
fixed to the piston, valve ports in the sles of the 
hollow piston-rod where it projects from the piston, a 
to-and-fro reciprocating piston valve in the rod, a 
hollow trunk inside the piston valve and fixed to the 
cylinder cover, and means for admitting stear to the 
hollow trunk. (2) The combination of a cylinder,a 
cylinder cover, a piston in the cylinder, a hollow 
piston-rod fixed to the piston, valve ports in the sides 
of the poy st cyt where it projects from the 
piston, a to-and-fro reciprocating piston valve in the 
rod, a hollow trunk inside the piston valve and fixed 


to the cylinder cover, and a valve for admitting steam 
to the hollow trunk. (3) The combination of a cylinder, 
a cylinder cover, a steam chest, a piston in the cylinder, 
a hollow piston-rod fixed to the piston, valve ports 1 
the sides of the hollow piston-rod where it projects 
from the piston, a to-and-fro reciprocating piston valve 
in the mol a hollow trunk inside the piston valve and 
fixed to the cylinder cover, and means for admitting 
steam from the steam chest to the hollow trunk. (}) 
The combination of a cylinder, a cylinder cover, 4 
steam chest, a piston in the cylinder, a hollow piston- 
rod fixed to the piston, valve ports in the sides of the 
hollow piston-rod where it projects from the piston, 
a to-and-fro reciprocating piston valve in the rod, a 
hollow trunk inside the piston valve and fixed to the 
cylinder cover, and a valve for admitting steam from 
the steam chest to the hollow trunk, 
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THE EXPERIENCES OF AN ENGINEER OFFICER: 
WITH A FEW OF HIS OPINIONS DIVULGED 
By A, VAGRANT. 
(Continued from page 162) 


Way should we, of all the fleet, be singled out by the 
flag to inform her what amount of coal we are burning 
hpourly ?. We must have done something we ought not 
to have done. The signal will not allow of any delay in 
replying to it. The rough engine-room register is brought 
up to the office, the unit of * buckets appearing therein 
js converted to “ hundredweights,” and the reply made. 
“Now the chief's calmness in the engine-room dis- 
appears to some extent when he is filling up the columns 
of the register; and he turns now to see if he can dis- 
cover in the pages of this record any reason for this sur- 
prise signal about coal. Then a flash of inspiration 
occurs to me. At eight o’clock every morning all ships 
have to make a coal signal, giving, amongst other par- 
ticulars, the amount of coal burnt in the last twenty-four 
hours. We sent for the signal log to see what amount 
was signalled this morning, and find that the figure 
exceeds that of the battleships--a statement quite remark- 
able enough to cause comment. The wonder now is 
that we had not been questioned sooner. But though 
we have discovered an error we have not traced its 
origin. But this—for the figures of the signal are not 
the figures shown by our register—being, as the chief 
savs, ‘no affair of ours,”’ we will let matters work them- 
selves out, which they do in due course, thus Another 
signal from the flagship requests us to repeat our eight 
o'clock coal signal. The chief is careful now in writing his 
figures very clearly on the signalman’s slate. While 
doing so he remembers that he gave him a slip of 
paper in the morning. Officially this was the end of the 
matter. But that signalman’s mess being in the neigh- 
bourhood of the air-compressing room, where I had 
business, it was in a very unofficial way that I heard 
how that slip of paper had blown overboard at a critical 
moment, and the signalman trusted to what he thought 
was his memory, but which proved to be his imagina- 
tion. 

After dinner one evening there came a lamentation 
from the steward that he could get no fresh water to 
make coffee, for the galley pump had broken down. 
Whenever an announcement is made that a pump has | 
broken down, everyone looks at the chief engineer. Those 
who expect to see him project himself violently from the 
ward-room are disappointed. In some expressions lurks 
the query, “* What is the good of engineers, if little things 
like galley pumps break down ?”’ 

The navigator says to the steward, ‘‘ Do you mean to 
say you can’t get water without a pump? There is the 
lid of the tank outside the paymaster’s cabin; you could 
let down a kettle or something at the end of a string. 
It’s only d——d laziness to say, ‘ Pump’s broken down.””’ 

“No good now, if you get it, sir,” said the steward; 
and here he murmured something which I interpreted to 
be, “Cook has had to put out fires, because boiler’s 
burst.” 

Then the chief interposed, ‘You get the water, we'll 
have it boiled somehow.” But he made no mention of 
the pump. Presently the steward returned to say the | 
lid of the tank was set fast, and he could not start it. | 

“Good thing, too,” said the navigator. ‘ Better so | 
than it should be a repository for rats and old boots.” 

Then the chief roused himself. ‘* Come with me, my 
lad,” he said. 

“Yes, go with him, for heaven's sake,’ echoed the 
doctor, from the armchair. ‘We will have this coffee, 
somehow.” 

And so we did; and it was brewed by the chief in the 
after stokehold, over a bogey, with the aid of the leading 
stoker of the watch. As for the galley pump, the chief 
pointed out a valve in the pipe, between the pump and 
the tank, which required opening. 

General quarters, or G.Qs., is an almost daily exercise. 
The sound of the bugle has a similar effect to stirring an 
ant-heap. Every unit in the hive suddenly becomes 
violently agitated; some run in one direction, some in 
another. Some voluntarily cumber themselves with 
burdens; some stream down ladders, past a similar pro- 
cession streaming up. You might think they were all at 
their wits’ end, or that some panic had seized them. The 
last thing in the world that you would believe is that 
they are all of them picking up—at the double—the 
stations assigned to them on the neatly ruled-out watch 
bill. The watch longest off pours below to distribute 
itself. The watch last off assembles in a body, falling-in 
on deck in charge of Fulton, the assistant. One of his 
important duties is connected with a bunch of small 
keys he carries in his hand. Each one of these unlocks 
a valve to the sea, and capable of sinking the ship. Each 
magazine and shell-room is provided with one of these 
valves, by which they can be flooded in the event of a 
fire in their proximity. These keys, as well as those of 
the magazines themselves, are always kept under the 
personal charge of the captain. 

Whilst the fire brigade are uncoiling hoses towards 
the scene of an imaginary fire their movements are some- 
what impeded by those of the guns’ crews, who, at the | 
call of the first lieutenant, rush wildly across from the 
port to the starboard guns, and thence back again. 

_ Amarine rushing along the deck sounding a foghorn, 
is the signal to close water-tight doors. He collides 
violently with the chief stoker of the fire brigade. The 
foghorn, escaping, knocks a seaman gunner on the head 
and flies into the scuppers, giving vent to a short indig- 
nant blast in G. Upon the order, “ Prepare to ram,” all 
hands, guns’ crews and fire brigade alike, cast themselves 
prone on deck, 

To be able to call a man by his name is a gift given to | 
few. To identify the units of even a little batch of forty | 
stokers is no easy matter, all of them looking pretty 
much alike by the light of the lower deck, and still more 


so in the recesses of the stokeholds and engine-rooms. 
My genius for remembering names is small, but I have 
devised a substitute. My note-book contains a reduced 
copy of the watch bill. This informs me that the water- 
tight door on I’ bulkhead, let us say, should be closed by 
Ramsey. Repairing to the neighbourhood of this door, 
you will be fairly safe in addressing the man you find 
there by that name. 

In the midst of all this coil of hoses and water-tight 
doors I find the paymaster in his cabin calmly oiling a 
tennis racquet. Nevertheless he too has his station, and 
it is to assist the doctor. The doctor is in occupation of 
the ward-room armchair, a case of shining steel imple- 
ments laid out on the table beside him. The chief takes 
a look in the ward-room to say, ‘ Got a job for you, I think, 
doctor. My storekeeper has expended 2]b. of lumbago ; 
what for I don’t know, but it seems a thing you ought to 
be informed of.” 


Although Pegwell, the stoker, who said he was used to 
office work, has turned out a treasure, yet a good deal of 
the chief's time, it may be from force of habit, is taken 
up with his store accounts. On Sunday morning I find 
him concentrating the seven week-day fudgings into one 
enormous Sabbath fudge. I report that some fire-bars 
have come down in No. 2 boiler. ‘ D—— it! What’s 
that?’ he says, ‘fire-bars can be replaced, but I have 
expended three lamp-wicks, pattern No. 7856d, more 
than I have on charge.” A chief engineer's store accounts 
nearly always form a good subject for a grievance. If 
he has a love for the work of his profession, so much the 
more does he feel the irksomeness of finicking paper-work. 
By a most incomprehensible system of administration an 
engincer in charge of the machinery of a destroyer, 
machinery representing the utmost limits that steam and 
steel are capable of, has not only to keep his own store 
accounts, but those of the gunner, boatswain, and 
carpenter likewise. When a lieutenant is called upon to 
keep store accounts he receives extra pay for the work. 

Another duty involving a considerable amount of 
clerical work is the keeping of the engine-room register, 
a volume in which a vast quantity of unnecessary informa- 
tion is required to be recorded. This is a point the chief 
feels strongly on, and his language in condemnation of 
the tabular arrangement of the register sometimes rises 
to eloquence. His idea that the Admiralty should invite 
engineer officers to submit suggestions for a new form of 
the record seemed to me a sound one, and he himself has 
devised a folio in every respect a great improvement on 
the present ill-arranged plan. 

Upon one dirty day we dispersed for target practice, 
and although I had to hold my inkbottle in one hand 
whilst writing, yet the practice made by our 4° Tin. guns was 
excellent at a thousand yards. The engine-room appeared 
under a new aspect. The smoke from the guns finding 
its way down the ventilators, filled the whole place with 
sulphurous fumes, through which the ights loomed dim 
as through a London fog. 

In the intervals between the crashing reports, our 
chief engine-room artificer, whom I do not wish you to take 
as a type, entertained me. He said: ‘‘ Every ‘ingin has, 
as I call it, a different way of expressing itself; a month 
is not long enough to find out this. But I soon get to 
know every sound, and can tell with my eyes shut what 
causes it.” 

The subject changed to sailing, but he was just as much 
at home. ‘ Sailing is all very well,” he said, “ so long as 
the compensation of the pressure on the sails isn’t more 
than enough to counterbalance the effect of the keel— 
capsizing, I mean,”’ he considerately added. 

After a day of desultory and apparently objectless 
steaming, the great fleet is brought to a standstill at the 
approach of a solitary little torpedo gunboat. It is a 
standstill in which there is more motion than when we 


| were steaming slowly in line, for with engines stopped, 


that line soon gets ragged and broken as we lie flounder- 
ing and wallowing on a long swell. The gunboat has 
brought out mails, and as she steams up the lane of 
funnels, each vessel sends a whaler for her mail-bag. 
Sunset is approaching as we re-form line and pick 
up our station, in doing which we pass right across the 
bows of one of the big cruisers. Round her sharp-edged 
stem, curved like a scythe blade, the heaving water 
swirls in foaming currents as she rises and _ falls 
on the swell. The light from the low sun strikes athwart 
her side, and every upward heave bringing the red coat- 
ing of her bottom above the surface, reveals a long blood: 
red streak. One of the biggest of the purple clouds about 
the sun takes the appropriate form of a lion rampant, 
but this changes gradually into the ridiculous outline of 
a French poodle. 

In spite of her luxuriant distilling apparatus, the 
Stratford is threatened with a water famine. Day 
by day we find more difficulty in maintaining the 
supply of fresh water for the boilers. We have already 
exhausted our reserve tanks. There will be no steam- 
water tank at Berehaven, and the chief's mind vibrates 
between hope and despair, as he himself oscillates between 
the engine-room and the office. ‘Say, this is awful, I 
don't believe we are gaining a drop,”’ he comes up to 
remark. Next time he appears looking more cheerful, 
saving, ‘* Maybe we'll live through this after all.” 

But things got past laughing at when we had salt-water 


| coffee for breakfast. By the closest scrutiny, however, 


we failed to attribute this salt water to the behaviour of 
the distillers. They were making fresh enough water, 
though not in satisfactory quantity, and the water in the 
ship’s tank was perceptibly salt. Still, everyone was 
disposed to lay the blame on the chief's distillers, until he 
pointed out the extreme probability that a too generous 
supply of sea-water in washing decks might very well 
account for it. Then Number One is taken to task, and 
he, in reply, makes some nasty remarks about the senior 
engineer leaving his portrait in oils on the upper deck. 
We all display signs of irritability, and this is only a 
preliminary cruise. Where shall we be when war is 
declared ? 


‘‘ How shall we get any washing done?” is another 
problem that is exercising our minds. There will probably 
not be time at Berehaven. If we only had that midship- 
man we expected, in lieu of the sub, we wouldhave made 
him do it. 

The signs of going into harbour, which occur occa- 
sionally, we have come to look on as delusions. Our 
track on the navigator’s chart is represented by a lot of 
zig-zag lines. Sometimes we are shaping a course for 
New York, sometimes for the North Pole. Then we are 
led to believe we are going straight to Bantry, and rejoice 
at the delightful prospect of a night in harbour. But at 
the last point where we should alter course for the Bay 
we make for the open sea instead. We ask the navigator 
where we are going. He generally replies, “To the 
devil.” And now we are rolling out imprecations off the 
Fastnets. If the benedictions from the rest of the fleet 
are at all proportionate to our own, the recording angel 
must be having a busy Sunday. 

The replenishing of our reserve tanks with fresh water 
is the most satisfactory evidence that we are actually in 
harbour. Whether it is Berehaven or Hongkong matters 
little. But it was a world of unsubstantial shadows 
through which we crept to our anchorage, with what 
seemed needless caution. The patches of colour revealed 
through driving silver mists were more like a mirage 
than solid mountains with rocky foundations. Of the 
fleet of phantom ships about us, one will now and again 
start into clear-cut well-defined massive reality. 

As the day wears on, the white mists roll themselves 
upwards on the steep mountain sides; peasants come 
alongside with boat-loads of shore produce, and one feels 
almost surprised to hear them speak English. 

The procuring of fresh water for our boilers seemed to 
me to savour of sacrilege. For a boisterous dozen of 
mixed blue-jackets and stokers take possession of a fir 
thicket on the side of a narrow gorge, through which 
foams a stream, the end of the silver thread you can 
trace far up the mountain side. They tap this with a 
hose leading down to the cutter, which carries beneath 
the thwarts a canvas tank. It requires a good many 
boat-loads to fill our reserve tanks, and if there were any 
element of competition in the work, it would be under- 
taken with as much zest as coaling ship. But one 
cannot hurry a mountain stream, nor increase the dia- 
meter of a service-pattern canvas hose. Wherefore, 
while the canvas tank is slowly inflating, our boat’s crew 
may well lie about in the bracken and sing songs. But 
the fir thicket harbours sirens, the bearers of concealed 
vessels of liquor more potent than the mountain torrent, 
wherewith certain canvas jumpers become inflated 
synchronously with the canvas tank in the cutter, and 
with somewhat parallel effect—namely, an increased 
tendency to roll. It is likewise needful that they be 
taken in tow, and, if possible, smuggled aboard. 

Having arranged by signal to meet an old shipmate 
ashore in the afternoon, I landed upon the rocky shores 
haunted by these sirens. And I can bear testimony to 
the incredibly seductive accents with which they proffered 
a dhrop of milk and whisky.” 

Do not assume this matter influenced my impressions 
of that afternoon ashore. The breath of the land is 
always sweeter to me than that of the sea, and this was a 
land almost given over to purple heather and honeysuckle, 
fox-gloves, bracken, and blackberry blossom. How many 
leagues of it would need to be swept to gather together 
the seven thousand able-bodied men who are swarming 
like bees in those floating hives yonder ? 

Low stone walls separate the half-tilled fields from a 
high road now stirring with unwonted life—a noisy cluster 
of gun-room officers hanging precariously to a jaunting 
car; a more securely sober and less numerous party evi- 
dently from a ward-room, but both ears drawn by bony 
horses with a mighty stride. 

My friend was an engineer, and we came ashore osten- 


for long from touching on the subject of the improve- 
ment—lI do not like to call it, or hear it called, grievances 
—of their class. We all have such widely different ideas 
of the way in which this improvement is to be effected, 
that a looker-on capable of forming an impartial and 
unprejudiced judgment is liable to be bewildered. And, 
as far as I can see, our cause has unfortunately fallen 
into the hands of vituperative champions so incapable of 
impartiality, that violent abuse of the Executive is the 
only weapon they can wield, which must do more harm 
than good. 

After leaving Bantry Bay our distillers began to work 
with surprising productiveness. We were continually 
getting reports from various parts of the ship—marines’ 
mess flooded, lower deck flooded, torpedo-room flooded. 
The latest inundation is in the paymaster’s office, where 
the paymaster, sitting on his stool, round the base of 
which the water swirls with the roll of the ship, re- 
sembles a gannet perched on a pinnacle rock. 

Half a dozen deeply-laden collier steamers of assorted 
shapes and sizes lay huddled in one of the indentations 


of Milford Haven when we arrived there. Soon after the ' 


fleet is moored in two long lines reaching from Old to 
New Milford, these attach themselves like leeches on the 
flanks of various ships. The big battleships get served 
first. We small fry have to wait, with the increasing 
certainty that the Stratford coaling picnic will be a 
nocturnal one. With this prospect a yard-arm light is 
rigged—a cluster of incandescent lamps in a conical 
reflector. It is not till darkness has well set in that the 
black shadow of a collier edges alongside us, and with a 
creaking and groaning of fenders, is made fast. Her 
yawning hold falls within the circular glare of our light. 
Outside this, all is as black as ebony. At the brink of the 
hold is a steam winch, whose exhaust steam discharging 
into the atmosphere, renders invaluable service to the 
picturesque aspect of the scene, though otherwise most 
reprehensible. One of our leading stokers is stationed at 
this winch, for the whole operation of coaling has to be 


performed by our own crew, and there is work for all, 


sibly fora walk. But you may take this for granted, ° 
that two officers of this branch could not possibly refrain ' 
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Down in the collier’s hold, the blue-jackets filling bags as | lamp I saw that the wire rope had carried away, and was 
‘already in a very promising looking tangle with the teeth 


fast as they can, break forth, now and again, into bursts 
of song. which ave drowned when the rattling winch 
hoists a bunch of coal-bags into mid-air. The collier has 
been supplied—from the dockyards—with Temperley 
transporters. For any damage to her own gear, steam- 
winches included, full claims will be made. That is why 
the captain of the collier only smiles if anything breaks, 
and looks with uneoncern at the winch threatening to 
dance off its bed-plate. 

But the weird moving picture going on beneath the yard- 
arm light is only the fun and frolic of coaling. The coal 
that these merry demons pour so generously down the 
circular openings into the bunkers is not finished with, as 
one might imagine. Every bunker harbours three or 
four coal trimmers. Of all a stoker’s duties this is one of 
the heaviest. Every bunker has to be. packed, and that 
as quickly as the coal can be poured down; and when 
a bunker opening gets choked, they don’t ask anxiously on 
deck, ‘‘Have we buried the coal trimmers?” They 
curse them for not stowing it fast enough. As a bunker 
gets filled the trimmers have to come up, till the last 
man left has to lie flat on his back pushing the coal up 
into the corners with his feet. As they emerge from 
their holes in the intensity of their blackness the deck 
hands only look grey by comparison. 

One trimmer, just after coming on deck, got knocked 
down by a descending bunch of sacks, and lay where he 
fell, a helpless heap. The doctor was called up. When 
he appeared there was something as startling in the con- 
trast between his white face and the surrounding black 
ones, as he knelt on the deck to make his examination, 
as if he had been an inhabitant of another sphere. The 
injury proved to bea broken leg, and the victim being 
lifted a little apart, that he might not interfere with the 
progress of coaling, the doctor proceeds there and then 
with the work of setting. 

I have taken the liberty sometimes of trying to picture 
the circumstances of coaling in war time. It will be a 
fatal mistake if the ships’ crews are expected to do the 
work then. Consider the condition of a warship on 
coming into harbour after an action which we will sup- 
pose has not crippled her. The crew will be exhausted, 
blue-jackets and stokers alike, and, before all things, they 
will need rest. Most certainly they will be in an abso- 
lutely unfit state for the work of coaling ship, and unless 
full and complete arrangements are made for relieving 
them of it, then the ship’s efficiency and fighting capacity 
becomes still further reduced. 


Certainly the right background for a fleet of battle- 
ships is an inky black sky broken by ragged rifts reveal- 
ing a haze of old gold; and if the air be thick so much 
the better, for they will loom through it in colossal and 
imposing proportions. It was in this fashion we went 
out of Dale Roads. The signal, “Steam for twelve 
knots,” had been made before lighting up, and aggra- 
vated us considerably to discover that to keep our 
station required something more like fifteen knots. 

I was in the engine-room while we were getting away, 
and it soon became evident that we should have to “ put 
on the bellows,” in other words, run the forced-draught 
fans, in order to keep steam. Three boilers, of our total 
of four, were quite sufficient to give us twelve knots easily, 
and three boilers only had we lighted. But now the 
chief decided to light up the fourth, for there was no 
telling how long this fifteen-knot gait was likely to last. 
This shows that it is always well to have an extra boiler up 
one’s sleeve. You will never be thanked for economising 
coal. 

Now that war has begun we find ourselves getting 
dirtier day by day, for we are allowed no peace. Some- 
times we are with the fleet, sometimes despatched to a 
spot in the midst of the waste of waters. No arrival 
ean have so little satisfaction as reaching one of these 
destinations. You are as certain you have arrived—at 
least the navigator is—as if the spot were marked by a 
flagstaff, yet there is nothing to be seen but the bare edge 
of the horizon all round. We return to the fleet, only 
to be again sent off to rendezvous twenty-five miles 
S.W. of Scilly to intercept something which never 
appears. Those who formerly used razors neglect them, 
falsely hinting at “‘ brackish water ” as an excuse. 

Exceptions must be made in the cases of the doctor 
and paymaster. This is nothing but a yachting trip for 
them, and they retain their appearances of decency 
inviolate. We are still speculating on the chances of 
being able to get washing done, and hope that when we 
get some newspapers we may learn how this war that we 
are engaged in is going on. 

Every morning at eight o’clock there is a coal signal 
to be made to the flagship, who requires to be informed 
not only of the total amount of coal consumed, but 
specifying the various purposes for which it has been 
used. Seeing that it is all thrust into the same furnaces 
this would appear to be another severe conundrum. 

A man has been discovered who says he can bake. His 
efforts have resulted in some round flat cakes, which 
caused the chief to remark that it was a very great pity 
our air-pumps were not fitted for india-rubber valves. 

We are reduced chiefly to the tinned meat known as 
“Fanny Adams,” which is further disguised as cottage 
pie, as curry, or as hash. 

When one has become used to sleeping in the midst of 
noises, the cessation of one of them has quite as much 
effect in waking you up as a knock on the head. The 
wire ropes connected with the helm signals pass just out- 
side my cabin, where they make a creaking noise with 
every movement of the helm. As the working of the 
steering engine shafting is also audible, the noise of this 
always accompanies the creaking of the helm signals. 

I found myself awake listening to the sound of the 
former only. The tiller compartment is reached by a 
hatch in the after part of the steerage, and I made my 
way there with little delay. By the light of the electric 


| the captain. 


of the cog-wheels, and every movement increased the risk 
of smashing something. As long as the helm was not 
worked more than a few degrees each way, no further 
harm might be done. I made first for the bridge to 
inform the officer of the watch, and to let him know the 


steering gear was not to be relied on. Then I called the 
chief, who, after a personal examination, went to inform | 
A signal was flashed to the flag, and to our | 
next astern: ‘* Am going to haul out of line—steering gear | 
defective.” 

It took several hours to clear the tangle, lying rolling 
with engines stopped, for the nature of the accident made 
it impossible to use the hand steering gear. Steel-wire 
rope does not seem very flexible stuff when coiled in 
bights in a space less than four feet high, and seized by 
the interlocking teeth of a big pair of bevel wheels. Our 
two junior artificers get seasick in turn over the job, 
relieving each other in half-hour spells. By very slow 
degrees the tangle is cleared and the boatswain reeves a 
fresh lead of helm signals. When this is done nothing is 
left but for us to find the fleet again. 

You may hardly believe me when I tell you that I gave 
myself no concern whatever about this matter. All I 
wanted then was a sleep, and when I woke up we were in 
our station again. We certainly could not have over- 
taken them in the time, had they continued steaming in 
the direction they were going when we parted company. 

(To be coutinaed.) 


A RUN ON THE NORTH-EASTERN RAILWAY. 
By Rovs-MARTEN, 

In a recent issue of THE ENGINEER there appeared 
a fine perspective illustration of the newest type of 
express engine, designed and built by Mr. Wilson Wors- 
dell for the service of the North-Eastern Railway, together 
with the full dimensions. 

From these it will be observed that the new type, 
Nos. 2011—2020, differs from the standard class of North- 
Eastern couvled express engines—Nos. 1620—1639, 
1871—1880, 1901—1910, and 1921—1930—in several 
important respects, all tending toward increased power. 
First, and above all, the boiler is far larger, the total 
heating surface being 1527 square feet, instead of 1216. 
Secondly, the steam pressure is far higher, being 200 lb. 
to the square inch, instead of 175lb. Thirdly, the 
driving- wheels are 3in. smaller in diameter, being 
6ft. 9in. diameter on the tread, instead of 7ft., or 6ft. 10in. 
and 7ft. lin. respectively with new tires. 

The cylinders are the same size as those of Mr. 
Worsdell’s earliest, or ‘* 1620,” class, viz., 19in. diameter, 
whereas those of the previous ‘‘ 1921” class, had a bore 
of 19}in., the piston stroke in each case being the same, 
26in. There is a slight loss of nominal tractive force 
through the diminution in cylinder dimensions. This is 
partly compensated for by the reduced diameter of the 
coupled wheels, the nominal tractive force of the 
“2011” class being 115 lb. for every pound of effec- 
tive steam pressure in the cylinders, whereas that 
of the “1921” class is 118 1b. But the slight nominal 
loss is more than counterbalanced by the larger size 
and superior efficiency of the boiler, and by the higher 
steam pressure employed. The high pitch of the boiler not 
only gives improved steadiness of running, but also by 
enabling the large barrel diameter of 4ft. 9in. to be 
adopted, greatly enhances the facility with which the 
steam is generated, while the higher pressure affords not 
merely a gain in power, but also superior sharpness and 
elasticity in the action of the steam. 

Externally, it will be noticed, the main differences in 
the appearance of the engine consist in the higher 
elevation of its boiler centre, the consequent shortening 
of the chimney, and the defining of the separate circum- 
ferences of the coupled wheels by semi-circular bands of 
brass on the splashers, the splashers themselves being 
continuous as in the case of the earlier classes, and form- 
ing virtually an extension of the plates of the cab. As 
to the improvement effected in the aspect of the engines 
by these changes there can hardly be two opinions. I 
think the new North-Easterns may fairly be characterised 
as among the handsomest engines in the kingdom. 

Recently, through the courtesy of the North-Eastern 
Railway authorities, I had an opportunity of specially 
testing the capacity of the new locomotives. It was 
duly arranged by Mr. Burtt, Mr. Worsdell, and Mr. 
Raven, that, with this view, No. 2011, the pioneer of the 
class, should be put on the up Scottish day express at 
Newcastle, and, whatever its weight might be, should 
bring it to York without pilot assistance, and, if possible, 
within the booked time. 

The road from Newcastle to York is, as a rule, easy, 
especially for the last 56 miles, from Ferryhill, where 
there is a virtually unbroken slight descent. 

But after leaving Newcastle the short descent from the 
High-level Bridge over the Tyne is followed by seven 
miles of moderately steep rising gradients, the last four 
mniles of this length being at 1 in 150. Subsequently 
come two miles of 1 in 120 up, passing Durham, a very 
bad curve at the viaduct a little south of that station ; 
three miles up 1 in 160 to Ferryhill, and long slowings 
into Darlington and York stations respectively. Thus, the 
locomotive work demanded is in reality much better than it 
appears on paper. On the occasion under notice it was 
performed under the disadvantage of a very strong side 
wind. In the *“log,’’ which I append, I have recorded, 
in addition to the times of actual start and stop, those of 
passing the respective platform ends, and in the case of 
Darlington, also the time at which the observation-car, 
kindly attached for my benefit by the Superintendent of 
the Line, passed the middle of the long station—the point 
at which the passing time would have been noted had 
the train run through without stopping there. I do so 
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in order that the actual locomotive work may be appre- 


ciated, through the time definitely occupied in haul 
being separable from that unavoidably occupied jn ri 
lengthened craw! alongside each platform. . 

When the train was ready to start, it consisted of 
fifteen vehicles, including several of the long twelve. 
wheeled corridor bogie coaches, making Up total 
weight behind the tender—that is to say, exclusive of 
engine and tender—of 820 tons. Such a load would 
usually have been taken by two engines. Indeed, on the 
day following my trip, the same train had two engines 
of the 1871 class, although the load was less by one 
vehicle. On this occasion, in view of the heavy load, and 
of the strong side wind blowing, it would have been fairly 
legitimate to take a pilot. This, indeed, was considered 
advisable by some of the Newcastle officials, but the 
Gateshead authorities believed that the new engine could 
run the train to time, and so the attempt was made. The 
event proved that they had not over-estimated their fine 
engine’s capacity. 

Starting from Newcastle, we took as much as 69 see, {6 
clear the Central Station. Once past the awkward cross. 
ing and curve at Gateshead, No. 2011, as soon as we got 
on to the straight, gathered speed very rapidly, and was 
actually running at the rate of 60 miles an hour by the 
time Bensham Station was passed. This rate was main. 
tained until we got well on to the rising grade of 1 in 19s, 
approaching Birtley. This brought us down to 52:5 
miles an hour, and the subsequent four miles of 1 in 150 
up further reduced us successively to 50, 47, 45, 42, wid 
40 miles an hour. The last-named rate was, however, our 
minimum on the 1 in 150 bank, and before we reached 
the top the engine was recovering speed in some degree, 
Up the two miles of 1 in 120 near Durham the lowest 
speed was 37°5, and up the short stretch of 1 in 160 
north of Ferryhill the speed did not go below 51°7 miles 
an hour. Once over the summit the engine quickly 
picked up again, and down the bank a velocity of 70 
miles an hour was attained. 

Darlington Station was entered 43 min. 9 see. from the 
Newcastle exit, and then we took 28 sec. more to arrive 
at a standstill, so that from absolute start to dead stop 
the time was 44 min. 41 see. The distance is 36} miles, 
A stay of nearly eight minutes was made at Darlington, 
and when we did start we had been moving for 40 sec, 
before we passed the middle of the station, and 74 sec, 
before we cleared the platform. After full speed was 
again attained we ran very steadily at 63 to 68 miles an 
hour, and I twice obtained records of 70. This was the 
maximum rate of the entire journey. 

York Station was entered 46 min. 44 sec. from the 
Darlington exit, the distance being 44} miles. It took 
31 sec. more to come to a dead stand. Thus, the whole 
run from absolute start at Darlington to dead stop at 
York occupied 48 min. 29 sec. The time between mid- 
station, Darlington and York was 47 min. 49 sec. 

Summarising the work the result was as follows : 

364 miles 


Neweastie to Darlington ... 6} m 
i 45 min. 


Actual time from absolute start to dead 

Actual time from platform to platform... 
Darlington to York ... 


44 min. 49 sec. 
43 min, 9 sec, 
444 miles 
Actual time from absolute start to dead 
Actual time from platform to platform... 
The engine thus gained 1 min, 42 sec. on the most 
unfavourable mode of computation, and with a load of 320 
tons behind the tender. 

I think this must be regarded as a performance highly 
creditable to the new engine, and to Mr. Wilson Worsdell. 
its designer. 

Log of Run.- North-Eastern Engine No, 2011 aud Fitteen Vehicles; 

eight Loaded, 320 Tons, exclusive of Bugine and Tend, 


48 min, 29 sec, 
46 min. 44 sec. 


Actual times, 
— .... Neweastle, dep., absolute start... 12 50 51 
- platform end 52 0 
4 Gateshead, E. pass 53 1 
Benshan ... 54 47 
= Low Fell . 56 20 
A Lamesley .. 57 36 
54 Birtley ... 59 24 
105 Plawsworth és 5 23 
145 Durham ... 10 52 
1s} Croxdale .. 16 
235 Ferryhill ... 21 50 
26° Bradbury... 24 52 
31 29 30 
364 Darlington, arr., platform end 35 9 
dead stop 35 32 
- dep., absolute start 43 25 
middle of station . 44 3 
36} 9 platform end... 44 37 
39 Croft 48 24 
41} Dalton 51 30 
435... Cowton 53 21 
504... Northallerton 2115 
Thirsk 917 
625 Sessay 13 27 
64, Pilmoor 15 19 
Raskelf .. 17 58 
20 0 
71 ~..... Tollerton... 21 24 
754... Beningborough 25 33 
804 York, platform end, arr. oe 31 21 
dead stop ... 2 31 52 


A CONSULAR report recently issued on the French 
colonies gives information regarding the mineral resources of 
Madagascar. Gold in small quantities is known to exist in many 
districts, and in certain parts of the colony it has been worked 
for sometime. Hitherto, however, scarcely any lodes have been 
discovered ; the little mining which is carried on is almost exclu- 
sively for alluvial gold, which is not found in very remunerative 
quantities. Iron exists throughout a great portion of the island, 
and has been worked and smelted by the natives for local purposes, 
such as primitive tools. The only known copper mines appear to 
have been worked out by the natives. Lead, tin, zinc, antimony, 
mercury, platinum, nickel, and sulphur are said to exist, whilst it 
seems to be a debatable question whether extensive coalfields do 
not exist in the north-western district. 
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ELSWICK NAVAL MOUNTINGS, 
No. V. 
ast five ships of the Majestic class might have been 
th all-round main loading positions for their 12in. 
it not been that the oval barbette frames were 
Well advanced, and it was feared that any alteration of design 
might cause delay. The Canopus mounting designed at 
Openshaw was therefore the first for the English 
ag a roomy working chamber below the gun turn- 
table, into which the powder and projectiles are brought 
by suitable central hoists. These hoists are fixed in re- 
jution to the ship. Hydraulic cranes are fitted to transfer 
the shot to the gun hoists. In the working chamber 
there are shell bins holding twenty-four rounds per gun, 
which are commanded by the hydraulic cranes, and these 
chell bins could all be exhausted first, and be replenished 
by the central hoists at leisure. 
“There is no doubt some disadvantage in having two sets 
of hoists. the central ones and those behind the guns, as 
it involves an additional set of operations to transfer the 


THE 
fitted wi 
nuns, had 


charges from one to 
the other, but against 
this must be set the 
fact that, having a 
large store of projec- 
tiles immediately un- 
der the gun turntable, 
an ordinary action 
might be fought before 
this store would be 
used up, so that the 
central hoists might 
never be required for 
use during the action, 
and this store might 
be so inereased as to render the 
central hoists unnecessary. — Figs. 
17. 18, and 19 show a design which 
is advocated by Mr. Watts, the 


Ity to be carried out with all-round loading. In | 
: ' Gull, Mr. Carlile, Mr. Giles, and Mr. Goulding. 


| 


| 


PROPOSED EXTENSION OF THE WORKMEN'S 
COMPENSATION ACT, 1897. 
_ No less than three Bills have been laid before Parliament 
in the present session having for their object the extension 
of the Workmen’s Compensation Act, 1897. The first two of 
these, couched in identical terms, merely propose an exten- 
sion of the provisions of the Act of 1897 to agricultural 
labourers. They have been sanctioned by the following 
members of Parliament :—Mr. Harry Foster, Mr. Strutt, 
Lord Willoughby-de-Eresby, Colonel Chaloner, Sir Cameron 


These members propose that from and after the passing of 
this Act, the Workmen’s Compensation Act, 1897, shall apply 
to all employment on or in or about agricultural work, and 
a labourer in suchemployment shall be deemed to be a “ work- 
man’ within the meaning of the said Act. 

The non-application of the Act of 1897 to agricultural 
labourers has long been a grievance to that class of the com- 
munity. It is clear, however, from the wording of the Com- 
pensation Act, and clearer still from the numerous cases 
which have arisen under it, that its benefits are only intended 
for those whose employment is to some extent dangerous. Were 
compensation awarded to the farm labourer, whose occupa- 


chief constructor at Elswick, to 
effect the bringing-up of projectiles 
directly from the bottom of the ship 


to the gun. ¥i 


This mounting is ‘fitted with a 
pair of main hoists, each carrying 
a projectile and powder charge from 


the bottom of the ship to the rear Ss VS 


of the guns. It has also as an 
alternative a pair of shot hoists 

shown in Fig. 19—reaching from 
the bottom of the ship to the rear 
of the gun shield, and arranged to 
deliver or pick up shot from the 
working chamber. Fig. 17 shows 
the main ammunition trunk A with 
the wmmunition cage B, with 
safety clutch, at the top. 

The cage runs on bronze rails, 
1). The hydraulic evlinder C for 
raising it is bolted to the side of the 
trunk. The whole mounting, from 
the shield to the double bottom, 
revolves, the weight beingY taken 
ona live roller path. The hydraulic 
turning engines are shown at m m. 
They drive a long vertical shaft 
direct through a pinion and spur 
wheel. This shaft carries a second 
pinion ¢¢ at its upper end, which 
gears with a rack fixed to the 
mounting. There are two similar 
sets of turning gear placed about 
120 deg. apart. A special form of 
brake is fitted on the vertical shaft 
to relieve the strain on the engines 
when one gun is fired, this, of 
course, tending to revolve the 
mounting. The gun cradle and its 
immediate fittings are similar to 
those of the Fuji described in our 
last article. The hydraulic ram- 
mer is shown at N A, 

_The alternative shot hoists work 
either by hydraulic power or hand. 
In Fig. 19, L is the hydraulic 
cylinder, and M the hand gear. 
The projectile is brought up end 
on, as seen at K. Also there 
are a pair of powder hoists 
(i, reaching from the bottom of 
the ship toa platform placed between the two guns; these 
work by hand only. The powder is brought up in bronze 
cases H, 
powder can be hoisted from below to the working cham- 
ber by hand tackle as a last resource. Besides all this 
three rounds per gun are stowed in the gun house and 
eight in the working chamber. 


The weight of gear for transporting shell in the shell 
room and also of the shell hoists and their gear, is about 
‘4 tons per ship, or half the weight of the projectiles 
‘ In order to charge the main 
hoists, a revolving platform is provided in the shell room, 
having on each side trays for carrying a couple of pro- 
1 This revolving platform is first locked in one 
particular position to the ship, and shell are placed in 
the trays by overhead tackle in the shell room. The 
platform is then unlocked and moved to whatever 
Shaye es is necessary to bring the shot trays opposite 
the hoist doors. It is then locked to the hoist trunk 


stowed in the shell rooms. 


jectiles. 


until the shot are required to be passed into the hoist 


cages, 


To manage this heavy platform in a seaway it has been 


In addition it is provided that either shot or 


‘ard, and Mr. Steadman. 


thought necessary to revolve it by hydraulic engines. | 


These Jatfor: : 

atforis, and the gear for ; 

total ua h s, a 1 the gear for working them, have a 
al weight per ship of nine tons. 
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tion is of a most peaceful character, it is obvious that the 
butler, the bank clerk, and the oftice boy would feel aggrieved 
if similar blessings were not showered upon them. The 
abolition of the doctrine of Volenti non fit injuria was a 
necessary consequence of the Compensation Act; in principle, 
it made the manufacturer an insurer of those who, in his 
service, became exposed to risks not ordinarily undergone by 
mankind in general. In order to ensure the passing of the 
present Bill, it must be shown that the risks to which the 
farm labourer is exposed are more serious than those to which 
he would be subject when out of employment. Unless that 
is proved—and we need not enlarge upon the difficulty of 
proving it—it is submitted that the extension of the Work- 
men’s Compensation Act to the farm labourer would impose 
an altogether unjust burden upon his employer. 

The next Bill, which, like those mentioned above, is entitled 
‘A Bill to Amend the Workmen’s Compensation Act, 1897,” 
is brought forward by Mr. Woods, Mr. John Burns, Mr. Pick- 
Unlike the modest measures to 
which we have already alluded, it embodies a series of drastic 
changes. If passed in its present form it would literally give 
compensation in cases of injury from the time of the accident 
to any workman, in respect of any accident, arising out of, 
and in the course of, any employment, whether by sea or by 
land, or in the event of his death, to any person dependent, 
even in the least degree, upon him. By one sweeping clause 


‘ it is proposed to deprive the unfortunate employer of every 


defence, whether technical or otherwise, which he might lke 
advised to raise in answer to the claims of injured workmen. 
Surely if such a measure were placed, in an unmodified form, 
upon the statute-book, the socialist wouid be heard to cry, 
“The millenium is at hand!” 

The following summary will serve to show the nature of the 

changes which the labour members of Parliament desire to 
| introduce in the law of employers and employed. 
The first clause of this Bill, which is somewhat similar 
| to Section I. of the Workmen’s Compensation Act, provides 
| that if personal injury by accident or otherwise arising out of 
| and in the course of his employment is caused to a workman, 
he shall receive compensation. The insertion of the words 
“or otherwise ” involves the proposition that no negligence, 
however gross, on the part of the workman would absolve the 
| master from responsibility. 
| By Clause 2 it is proposed that ccmpensaticn for injury shall 
be paid from the time of the accident. The whole object of 
the Legislature in placing a limitation upon the operation 
of the Compensation Act was to prevent malingering, and the 
many other evils which would follow upcn the payment of 
compensation for trifling injuries. Nothing has occurred 
since to show that this limitation has caused hardship. 

By Clause 3 it is artlessly proposed that nothing shall 
| enable the employer to set up contributory negligence or any 
‘other defence to a claim under this Act or the Workmen's 

Compensation Act. We have yet to learn that contributory 
| negligence can be set up in answer to a claim under the 
Compensation Act. 

Clause 4 seeks to abolish the doctrine of contracting out in 
its entirety, while Clause 5 provides that it ‘shall be no 
defence under this or any other Act to show that the injury 

_ or death was caused by the act cr default of another person 
in the service of the same employer,” thus dispensing with 
the old principle of common employment. 

One of the most interesting provisions of the Bill is con- 
tained in Clause 6, which suggests that an undertaker, as 
defined by the Act, or the Workmen’s Compensation Act, 
1897, who pays rents or royalties, or rents and royalties to 
owners of real property upon which an industry is carried on, 
and in connection with which he is made compellable to pay 
| compensation for injuries to workmen, shall be at liberty to 
‘deduct from such rents or royalties one-fourth of such 
compensation. 

Although the principle embodied in this clause is good, it 
seems to us that its object will be attained in time. Increased 
cost of output on all hands must eventually diminish the 
rents which the land-owners will be able to demand. 

It is proposed by Clause 7 that the amount of compensation 
under this Act, or the Workmen’s Compensation Act, 1897, 
shall be :— 

(1) Where death results from injury, a sum equal to his 
earnings in the employment of the same employer during the 
three years next preceding the injury, or the sum of one 
hundred and fifty pounds, whichever of these sums is larger, 
but not exceeding, in any case, three hundred pounds, paid to 
the man’s dependants, whether wholly, partly, or at all 
dependent upon him. The provisoes which follow are similar 
to those of the Act of 1897, Sch. I., S.I. (a) (ii.). The pro- 
visions relating to payment, where total or partial incapacity 
for work results from injury, are similar to those of the 
Workmen’s Compensation Act. 

As we have already mentioned, the promoters of this Bill 
are anxious to extend its provisions to a number of workmen 
hitherto outside the pale of the Workmen’s Compensation 
Act. For this purpose the expression ‘‘ workman” is made 
to include every person who has entered into, or works, 
whether by way of manual labour or otherwise, under a 
contract of service or apprenticeship, with an employer in 
the United Kingdom, or on board a British ship whether the 
contract is express or implied, or is oral or in writing; but 
shall not be deemed to include members of a crew of a fishing 
vessel, whether such members, though not part owners, are 
joint adventurers with the owner. 

Having regard to the unfavourable reception which the 
House of Commons gave to Mr. Havelock Wilson’s proposal to 
extend the Employers’ Liability Act in favour of seamen, 
it is not likely that the present Government will apply the 
Workmen’s Compensation Act, or the present amendment 
thereof to our floating population. 


STEEL T1Es.—On the Mexican Southern Railway steel ties have 
given great satisfaction, and it is said that they will be adopted by 
the entire line, 228 miles long. According to the Railay Revie, 
these ties have been used for eight years on 14] miles of the line. 
They are of pressed steel, and are 5ft. Sin. long, the track being 
3ft. gauge, and the weight of the rail 50 lb. per yard. The tie is 
an inverted trough with flaring sides. The rail fastening consists 
of a U-bolt passing up through the tie from underneath the 
clips, 

CuMBRAE LiGHTHOUSE.—This lighthouse, which occupies a bold 

sition on the north-west side of the island of Little Cumbrae, 
ying in the mouth of the Firth of Clyde, has just been equipped 
with electric illumination by the Clyde Lighthouses Trustees, 
according to the designs of their engineers, D. and C. Stevenson, 
Edinburgh. Hitherto the light here has been a fixed one, but with 
the change from oil to the electric current as an illuminant there 
has also been effected a change in its characteristic as a signal 
light. It has now been converted into a group flashing light, 
gving two flashes in quick succession every half minute. As the 
light proceeds form an incandescent filament with a large condens- 
ing panel in place of from an arc, its colour as viewed from the 
sea resembles an oil light. The flash comes in instantaneously, 
filling the whole surface of the Jens apparently in a moment. 
Fresnel’s refractor has been discarded, and the equi-angular 
reflector, invented by D. and C. Stevenson, adopted, by which the 
advantage of small divergence horizontally and vertically, and con- 
sequent gain in sharpness and intensity of the beam, is attained. 
The incandescent filament lends itself to a focal compactness 
vertically and horizontally, unattainable with an oil burner. The 
light can be fed either from the dynamos, one of whichis spare, or 
from a set of cells, For dynamo mag there are three oil engines 
any one of which can be used to work the pumps for supplying air 
to the siren fog signal. The oil for the engines is pumped — as 
landed at the foot of the cliff on which thelighthouse is situated, by 
anelectric motor pump, and an electric motor with worm gearing 
is employed to revolve the lens chariot on steel rollers and conica: 
steel paths. The lenses, which with other optical apparatus were 
supplied by Lepante, of Paris, have a dioptric converging 
murror of an entirely novel design, which utilises about double the 
amount of light compared with an ordinary dioptric mirror. In 
many particulars, it will be seen from what has been stated, the 
Cumbrae lighthouse in respect of equipment is somewhat novel, if 
not quite unique, amongst lighthouses, both of this country and 
abroad. Besides Lepante, of Paris, already mentioned, 
other contractors were :—For the oil engines, Campbell Gas and 
Oil Engine Company, Halifax; for the electrical plant, Walter 
Dixon and Co,, Glasgow ; for the chariot and worm gear, James 
Milne and Co., Milton House Engine Works, Edinburgh. 
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of Mechanics. Presented in a new form by 
The Principles Professor of Physics in the 
Bond. With an introduction by H. von 
sity ° Authorised English Translation by D. E. Jonsks, 
B.Sc and J. T. M.A. _ Macmillan and Co.: 
London and New York. 1899. Price 10s. net. 
wis a yery remarkable book, of no use to the practical 
—, and limited in its interest to a comparatively 
— number of men. A book, nevertheless, which it is 
- to pass over in silence, fraught as it is with 
ibilities of the future. It represents the latest 
of the finest intellects of the century. To 
few indeed of our readers will the name of Hertz be 
unknown ; and its importance Is accentuated by the fact 
that a man so eminent as Helmholtz has written for the 
book an appreciative preface. The volume forms the 
third and last book of Hertz’s collected works as edited 
by Dr. Philipp Lenard ; from whom we learn that to its 
composition Hertz, who died in January, 1894, devoted 
the last three years of his life. The present translation 
has been carefully revised by Dr: Lenard, and we have no 
reason to doubt that it is as far as possible a faithful 
The volume is divided into three principal portions. 
Virst we have Hehnholtz’s preface, then we have a long 
introductory chapter by the author, and lastly his mathe- 
tical treatment of the subject. It is practically 


impossible 
infinite poss 
work of one 


ma 
impossible to write within the space available an adequate 
critical notice of the book ; and such a notice would, after 


all, be useless, if not unintelligible, to the mass of our 
readers. And this not because his formule are compli- 
cated and unusual, but because their inwardness can 
only be grasped by those who are willing and able to see 
things as Hertz saw them, and to think things as Hertz 
thought them. Language, even the German language, 
has almost failed him in his attempt to project the 
mental pictures which he has formed into the minds of 
his readers. It is only necessary to quote one or two 
passages to show how abstruse, original, and we add, at 
first sight unintelligible, he is, 

In holonomous systems the ideas of straightest and geodesic 
paths are completely identical as regards theircontent. In systems 
which are not holonomous neither of these ideas includes the other, 
but both have in general a completely different content. . ‘ 
A material system between whose possible positions all conceivable 
continuous motions are also possible motions is called a holonomous 
system. 3 A material system which contains no other 
concealed masses than those which form adiabatic cyclical systems 
is called aconservative system. . . . 

These detached passages we have taken at haphazard. 
They will serve to convey some notion of what the reader 
has to grapple with. 

Fortunately, we may wholly neglect the mathematical 
section of the work, and confine our attention to the intro- 
duction. Probably the author has suffered unavoidably 
at the hands of the translators—who, indeed, explain in 
their brief preface that the translation proved a difficult 
undertaking—a statement we can well believe. The 
truth is that Hertz has pursued an independent line of 
thought of his own, for the most part strictly original ; 
and to comprehend him fully we must learn in some way 
to reason along the same line of thought—by no means 
an easy task. He cut out for himself a path through a 
inetaphysical forest of intellectual obstacles. This path 
he has * blazed” imperfectly as regards the outsider, 
and to follow him with ease and comfort it is essential 
that we should possess some of his skill as a woodman. 
Dropping metaphor, we may say that it is because Hertz 
thought on unusual lines that it is unusually difficult to 
understand even his introduction. This applies, however, 
more to minutie than to broad statements. These are 
fairly intelligible to any one who will give them a little 
thought, and they represent the backbone of the new 
system of mechanics which he has promulgated. 

To us the great charm of this introduction lies in the 
way in which Hertz has set forth views which have been 
advanced for years in this journal, and have been met 
with flat contradiction or cold neglect. Between Hertz 
and Dr. Stallo there are many points of resemblance. 
Stallo, it will be remembered, in 1882 attacked the 
concepts of inodern physics, and showed that they were 
full of inconsistencies and contradictions. Hertz, in 1899, 
does much the same thing in a different way. Thus, for 
Instance, on pages 6 and 7 he says : — 

| would mention the experience that it is exceedingly difficult to 
expound to thoughtful hearers the very introduction to mechanics 
without being occasionally embarrassed, without feeling tempted 
how and again to apologise, without wishing to get as quickly as 
possible over the rudiments and on to examples which speak for 
themselves, |] fancy that Newton himself must have felt this 
embarrassment when he gave the rather forced definition of mass 
as being the product of volume and density. I fancy that 
Thomson and Tait must also have felt it when they remarked that 
this is really more a definition of density than of mass, and 
nevertheless contented themselves with it as the only definition of 
mass, Lagrange, too, must have felt this embarrassment and the 
wish to get on at all costs ; for he brietly introduces his Mechanics 
hive explanation that a force is a cause which imparts, or 
felt, motion toa body; and he must certainly have 

gical difficulty of such a definition. 

The following passage, however, gives far more com- 
pletely a picture of the way in which Hertz regarded 
modern methods of teaching dynamics :— 

MB: rally wondestul how easy it is to attach to the funda- 

aws, considerations which are quite in accordance with the 
usual modes of expression in mechanics, and which are yet an 
undoubted hindrance to clear thinking. Let us endeavour to give 
in exiunple of this, We swing in a circle a stone tied to a string, 
a fo so doing we are conscious of exerting a force upon the stone. 
we dein, constantly detlects the stone from its straight path. If 

_Yary the force, 
string, we find that the actual motion of the stone is always in 
accordance with Newton’s second law. i 


re PES 
ylulres an opposing force to the force exerted by the hand upon 
the stone. 


the mass of the stone, and the length of the | 


But now the third law | 


With regard to the opposing force, the usual explana- | 


tion is that the stone reacted upon the hand in consequence of | 


——a force, and that the centrifugal force is, in fact, exactly 
i and opposite to that which we exert. Now, is this mode 
thie ee permissible! Is what we call centrifugal force any- 

ing else than the inertia of the stone? 


destroying the clearness of our conceptions, take the effect 
of inertia twice into account — first as mass, secondly as 
force? In our laws of motion force was a cause of motion, and 
was present /efore the motion. Can we, without confusing our 
ideas, suddenly begin to speak of forces which arose through 
motion, which are a consequence of motion! Can we behave as if 
we had already asserted anything about forces of the new kind in 
our laws, as if by calling them forces we could invest them with the 
properties of forces? These questions must clearly be answered 
in the negative. The only possible explanation is that, properly 
eee. centrifugal force is not a force at all. Its name, like 
the name vis ¢ird, is accepted as a historic tradition ; it is conve- 
nient to retain it, although we should rather apologise for its 
retention than endeavour to justify it. But what now becomes of 
the demands of the third law, which requires a force exerted by 
the inert stone on the hand, and which can only be satisfied by an 
actual force, not a mere name. 

Hertz’s object in writing this book has been to teach 
the world to regard mechanics from «a new standpoint, 
to think about them in a novel way. He tells us in 
effect that, in learning about things, we form mental 
images of these things. These images are our concep- 
tions of things. ‘There must be always a certain con- 
formity between Nature and our thoughts. When from 
our accumulated experience we have once succeeded in 
deducing images of the desired nature, we can in a 
short time develop by means of them as by means of 
of models the consequences which in the external world 
only arise in a comparatively long time, or as the result 
of our own interposition.” In other words, we know 
from experience that if we throw a stone into the air it 
will move upwards at a slower and yet slower rate, wil 
stop, and then fall more and more quickly. We can form 
a mental image of the stone falling when we have thrown 
it up, and without waiting to sce it fall. Hertz then goes 
on to say that two or more images may be formed. These 
may be both correct, yet they may differ in respect of 
appropriateness. ‘ Of two images of equal distinction, the 
more appropriate is the one which contains, in addition 
to the essential characteristics, the smaller number of 
superfluous or empty relations—the simpler of the two. 

. . » What enters into the images for the sake of correct- 
ness is contained in the results of experience, from which 
the images are built up.” He then goes on to state that 
the customary representation of mechanics gives us a 
first image. By this he means the representation, vary- 


of road carriages, and therefore treats generally of small 
explosive motors running at high speeds. Chapters I. 
and II. give a theoretical study of these engines ; Chapter 
III. deals with the imperfections of their cycles; 
Chapter IV. with the details as to the transmission 
of the force of the explosive agent from the pistons 
to the driving axle; Chapter V. treats of the fric- 
tion of the various parts of automobiles, including the 
motor ; Chapter VI. contains remarks on all the working 
parts, such as cylinders, connecting-rods, cranks, wheels, 
joints, bolts, fly-wheels, governors, and gearing for the 
reduction of speed and transmission of power. Chapter 
VI. is more general, and includes the study of gas and oil 
engines, with the heating value of these combustibles, 
and the quantity of air necessary for combustion, also the 
temperature of combustion. Chapter VIII. treats of 
trials of motors and carriages, and comparisons, cal- 
culations, indicated and brake horse-power, losses of heat 
by cooling and at exhaust, and of two, four, and six-cycle 
motors, and tests on the road and at races. The author 
constantly refers to the books of Prof. Witz, who seems 
to be his favourite authority. To the important subject 
of blast furnace gases and their utilisation for power he 
devotes only two pages; he tells us nothing new on this 
point, and his facts are not even up to date. We are sur- 
prised at finding but very few experiments and tests, al- 
though many have been published ; no summaries are given. 
From a practical point of view this work is disappointing, 
especially as the author says it is written for the use of 
constructive mechanical engineers. There are no draw- 
ings of gas engines or road oil motors. In the 480 pages, 
there are, however, many interesting theoretical con- 
siderations and calculations, and a large number of 
formule. In describing the different calorimeters for the 
heating power of gas and oil, the author does not men- 
tion the Junker gas calorimeter, now largely used. 


Exercises in Graphic Statics. With Examples of its Applica- 
cation to Practical Designing of Constructional Ironwork. 
By C. F. CHarnocx, Assoc. M. Inst. C.E., Head of the 
Engineering Department, Bradford Technical College. 
Part I.: Roof trusses, braced cantilevers, crane jibs, &c. 
J. Halden and Co., Albert-square, Manchester; Great 


ing in detail and identical in essence, contained in almost 
all text-books which deal with the whole of mechanics 
and in almost all courses of lectures which cover the 
whole of the science. He then goes on to state that the 
image thus propounded is incorrect, that it raises multi- 
tudes of difficulties, which are caused by our own forma- 
tion of incongruous images or concepts. Electricians, 
for instance, are continually asked to explain the nature 
of electricity; no one is ever asked to explain the nature 
of gold. Why is this? The answer is very striking; 
we give it in our author’s own words. 

Is the nature of gold better known to us than that of electricity, 
or the nature of velocity better than that of force’ Can we, by 
our conceptions, by our words, completely represent the nature of 
anything / Certainly not. I fancy the difference must lie in this : 
with the terms “‘ velocity ” and *‘ gold” we connect a large number 
of relations to other terms ; and between all these relations we find 
no contradictions which offend us. We are therefore satisfied, and 
ask no further questions ; but we have accumulated around the 
terms ‘‘force ” and “ electricity ’ more relations than can be com- 
pletely reconciled amongst themselves. We have an obscure feeling 
of this, and want to have things cleared up. Our confused wish 
finds expression in the confused question as to the nature of force 
and electricity. But the answer which we want is not really an 
answer to the question. It is not by finding out more and more 
and fresh relations and connections that it can be answered, but 
by removing the contradictions existing between those already 
known, and thus, perhaps, by reducing their number. When these 
painful contradictions are removed, the question as to the nature 
of force will not have been answered ; but our minds, no longer 
vexed, will cease to ask illegitimate questions. 

Having spoken of the first image of mechanics, Hertz 
goes on to deal with a second. Up to the middle of this 
century natural phenomena were explained by tracing 
them back to innumerable actions at a distance between 
the atoms of matter. In the new system the idea of 
force retires into the background, in favour of the idea of 
energy. Here we have the keynote to the mathematical 
work of the volume—mass and energy. These are the 
two entities which, combined with space and time, contain 
the whole of mechanics. For the extremely able way in 
which the author sets this before the world we must 
refer our readers to the book itself. The limits of our 
space are nearly reached. Before concluding, however, 
we must quote here the author’s prefatory note to the 
first chapter. 

The subject matter of the first book is completely independent 
of experience, all the assertions made are ¢ priors judgments in 
Kant’s sense. They are based upon the laws of the internal 
intuition of, and upon the logical forms followed by the person 
who makes the assertion ; with his external experience they have 
no other connection than these intuitions and forms may have. 

Much that is contained in this volume may be made 
the subject of controversy. Hertz held the same view 
that has often been advanced in these pages, namely, 
that force is caused by motion, and that it is only in- 
directly that force can be considered a cause of motion. 
We have failed, we confess, to understand with any clear- 
ness what his concept, or to use his own somewhat 
awkward word, “‘ image” of energy was. His definition 
is simply, “the energy of a system is half the product of 
its mass into the square of the magnitude of its velocity,” 
which does not help us much. 

A word of praise is due to the printer and the pub- 
lisher. The firm has had unusual difficulties to overcome 
in dealing with the curious letters and symbols employed 


by the author in his formule, a glossary of which it has | 


been found expedient to supply at the end of the volume. 


G, 


1900 


Les Motewrs Explosicn. Moreat, Paris.  Beéranger, 

A FEW notes on this new French work may be useful, 
especially to theoretical readers, and those well up in the 
higher branches of mathematics. As a secondary title 


Chapel-street, Victoria-street, London, S.W. 1899. 

| ComMENCING with the first principles, and the elementary 
|examples of the application of the elegant method of 
| determining the stresses upon framed structures by 
‘*‘Graphic Statics,” the author leads his reader step by 
step, from the case of a simple inclined beam to that of 
the Ferris wheel. This little volume is in some respects 
similar tothe ‘‘ Economics of Construction in relation to 
Framed Structures,” first published many years ago, and 
written by Mr. R. H. Bow, but it is more practical, 
better worked out, and the diagrams, together with the 
working drawings, are upon a much larger and more 
convenient scale. Most of the examples comprised in 
the treatise relate to some form or type of roof truss, 
although a few instances of different braced specimens of 
construction are introduced. It is satisfactory to notice 
that Bow’s system of notation is adopted throughout the 
work, asit fully deserves to be, since it has no equal in this 
particular method of computing the value and the char- 
acter of stresses. Independently of the exposition of the 
important views upon the subject of Culmann, Ritter, 
and Clerk-Maxwell, the method of moments is very well 
explained, and the whole process given in detail in sheet 
5, where the stresses for each member of a roof truss are 
calculated and tabulated. A very useful and instructive 
comparison is made between the Clerk-Maxwell diagram 
and the results obtained by employing a separate 
parallelogram or triangle of forces at the joints in 
succession, and the coincidence of the two methods is 
fully established. It may be observed with respect to 
the two processes, that while the former enables the 
stresses to be arrived at by one operation or diagram, the 
latter requires several, as the stresses on some of the 
members are cumulative. On the other hand, the suc- 
cessive revolution principle affords the student the 
opportunity of acquiring a far better idea of the manner 
in which each stress affects each member of a truss. In 
a word, the one method dissects and reveals the anatomy 
of both the truss and the stresses induced upon it, the 
other affords no such information, and the same remark 
applies with equal force to the pure algebraical or 
analytical modes of calculation. 

Passing from the subject of dead loads to that of live 
loads, exemplified in all roof trusses by wind pressure, 
there are two excellent examples of the simple and com- 
bined diagrams, in sheets 12 and 13, for ascer- 
taining the stresses upon the different members of the 
truss, which deserve special attention. In the first, 
separate diagrams are drawn to scale for the normal, 
vertical, and horizontal components of the wind pressure, 
and in the second for the dead load and wind pressure 
acting together. Ifthe algebraical sum of the stresses 
shown on corresponding separate diagrams are compared 
with those obtained from the single diagram they will 
be found to agree with an amount of accuracy quite 
sufficient for all practical purposes. When drawing the 
combined stress diagram, the forces due to wind pressure 
and the dead load are taken together, and their resultants 
obtained by the triangle of forces at each joint suc- 
cessively on the windward slope of the roof, since the 
| dead load alone affects the leeward slope. The reactions 
| for the wind pressure and the dead load can be readily 
/ determined respectively, and combined in the manner 
already stated, by the triangle of forces at each joint or 
| point of support in the truss. Ifthe polygon of external 
| forces for the stress diagram is then correctly drawn for 
/the resultant forces and reactions so obtained, the 
diagram will close at the proper point. The roof trusses 
| selected in the two cases referred to are of a compara- 
tively very small size, not exceeding 30ft. in span, so 
' that the stress diagrams are of a commensurately simple 
character. But in the stress diagrams for the wind 
| pressure upon larger trusses, especially when one or both 


Can we, without | indicates, it is for the use of constructors and conduetors | of the booms are curved, and the reactions are no longer’ 
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vertical, the number and close contiguity of the numerous 
lines representing the stresses become, it must be 
admitted, a little confusing and complicated. 

In a great majority of instances the designs selected 
for working out are taken from roof trusses of fairly large 
dimensions actually built. Among these may be men- 
tioned that of Huddersfield Station roof, and similar 
structures at the lecture theatre of the London University, 
the Alhambra Theatre, Abbey Mills pumping station, and 


the large crescent-shaped trusses over Charing Cross and | 


Cannon-street railway stations. The diagrams and 
working drawings are clear and distinct, though un- 
avoidably a little small, in order to allow of each 
sheet containing the skeleton elevation of the truss, 
the working drawing accompanying it, and the necessary 


diagrams all in one page. The author very justly insists | 


upon the necessity of all diagrams being drawn to a large 
scale, but at the same time it may be pointed out that 
there is a practical limit to this advice. The larger the 


size of the frame and other diagrams, the greater the | 


difficulty of ensuring the parallelism of the numerous 
lines. It is not so much quantity, in the form of a large 


paper surface, but quality that is the chief desideratum. | 


This latter demands a careful, dexterous, and experienced 
manipulation of the compasses, the pencil, and the scale— 


such, in fact, as only first-class draughtsmen possess. | 


The necessity for minute and close plotting is evident 


from the fact that the fidelity of the results obtained by | 


means of stress diagrams is wholly and absolutely 


dependent upon the accuracy with which they are | 


delineated. A very slight error in the direction or length 
of a line may lead to disastrous consequences. Whatever 
method may be adopted for working out in full the 
stresses upon any example of constructional ironwork, it 


is essential that a few of them should be checked by a, 


perfectly independent process, that, is one in which 
algebraical or trigonometrical calculations or both are 
substituted for the scaled lines in a diagram, and vice 
versd. It is for the reason just stated that the method of 
moments—or method of sections, as it is also termed— 
though in the main sound and trustworthy, is not so 
well adapted for checking the stresses obtained by means 
of diagrams. Comparatively, it is not an independent 
process, but partakes of some of the disadvantages 
attending all the applications of graphic statics. The 
leverage or the length of the lever arms must, in the 
majority of the stresses, be ascertained by scale measure- 
ment, which operation is also common to stress diagrams. 
In spite of this slight drawback, Professor Ritter’s 
method of sections, although rather tedious when 
employed in the case of large trusses and girders, will be 
found exceedingly useful in the sphere we have assigned 
to it, as a valuable check. Its chief merit is that it 
enables the stress upon any particular member of a truss 
to be calculated in a short and simple manner, without 
involving the necessity of drawing a diagram for the 
whole structure. We shall be glad to see the promised 
publication of the second part of the author's present 
handy and concise treatise. 


The Metallurgy of Lead and Silver. Part I., Lead. By 
H. F. Coturss. Large 8vo., 368 pages, with 157 illustra- 
tions. London: Charles Griffinand Co. 1899. Price 16s. 

THE object of this treatise is to supply a condensed com- 

pendium of information on the metallurgy of lead as at 

present conducted. The larger part, somewhat more 
than one-half, of the volume is therefore devoted to the con- 
sideration of the blast furnace as used in the treatment of 
mixed lead, silver and copper ores on the Continent of 
Europe, in America and Australia; the methods more 
specially characteristic of English practice, where the 
ore-hearth and reverbatory furnace are used, being treated 
in a summary manner, mainly by utilising previously- 
published information. As regards German and American 
practice, the works of Schnabel and Hofman have been 
largely consulted. The most interesting matter in the 
volume is, however, to be found in the author’s own 
description of the smelting and desilverising methods 
employed in connection with the great Australian deposits 
at Broken Hill, where lead ores, too intimately mixed 
with zinc blende to admit of a complete separation of the 
latter mineral by mechanical means, are smelted under 
very exceptional conditions in blast furnaces giving slags 
containing 15 to 20 per cent. of zinc oxide. These 
descriptions are very full, and contain information that 
has not hitherto been available, at any rate with anything 
like the same amount of detail, and constitute a valuable 
addition to our knowledge upon a subject where much 
remains to be learned. The difficulties in the treatment 
of such minerals, when the zinc present is in excess of 


made to copy that which was so successfully accomplished in the 
case of the ‘* Practical Engineer Pocket-book.” One tinds a consider- 
able amount of information on various electrical subjects, perhaps 
the most useful items of which are in connection with electric 
traction. Besides the ordinary engineering tables, there are 
others which are especially electrical, and there are also formule 
for magnetic calculations and notes on the design of dynamos, 
alternators, and transformers. The book will no doubt be found 
useful. 

The * Shipping World” Year-book : A Desk Manual Trade, 
| Commerce, and Navigation, Edited by Evan Rowland Jones. 
With new map specially prepared by J. G. Bartholomew, F.R.G.S., 
&c. 1900. London: Shipping World Office. 1900,-—The present 
| volume of the Shipping World Year-book contains several new 
features. New tariile for certain countries ; rules governing the 
loading of vessels of turret-deck. type ; aggregate tonnage of 
vessels of different type building, or built, for the navies of the 
world ; statistics of the world’s output of shipping last year, &c., 
| have been added. The book has furthermore been revised in cer- 
| tain respects, so that the good reputation which it has held for 
many years may be fully maintained. 


BOOKS RECEIVED. 

Who's Who? 1900, An Annual Biographical Dictionary. 
52nd year of issue. London: Adam and,Charles Black. 

Willing’s Press Ginide and Advertisers’ Directory and Handbook. 
1900. London: James Willing, Jun., Limited. Price 1s. 

The Mechanism of Wearing. By T. W. Fox. 2nd edition, 
London: Macmillan and Co., Limited. 1900. Price 7s. 6d. net. 

The Railways of England. By W. M. Acworth. 5th edition, 
with 67 illustrations. London: John Murray. 1900. Price 
10s. tid. 

Proceedings of the United States Naval lastitute. Volume xxv. 
| Edited by R. H. Jackson. Annapolis, Mol.: Published quarterly 
by the Institute. 

Comparative Statistical Tables aud Charts of the Commerce of the 
World, Compiled by William Harper, Philadelphia Commercial 
Museum. 1899. 

Sell’s Dictionary of the World’s Press, and Annual of Useful Com- 
| mercial Knowledge. 1900. By Henry Sell. London: 167, Fleet- 
| street. Price 7s. 6d. 

Mining Engineers’ Report Book aud Directors’ and Shareholders’ 
| Guide to Mining Reports, By Edwin R, Field. London :. Chas. 
| Griffin and Co., Limited. 1900, 
| Our Navy for a Thousand Years. By Captain S. Eardley- 
| Wilmot, R.N. Illustrated. 2nd edition. London: Sampson 
| Low, Marston, and Co., Limited. 1900, 

New Map of Metropolitan Railrays, Tramerays, and Miscel- 
Janeons Improvements deposited at the Private Bill Office, November 
30th, 1899, for Session 1900. London: Edward Stanford. 
| Lavton’s Builders’ Price-book for 1900, Containing above 72,000 

prices. Originally compiled by Wm. Laxton. 83rd _ edition. 
| London: Kelly’s Directories, Limited. Simpkin, Marshall, and Co., 
| Limited. Price 4s. 
The Colliery Managers’ Pocket-book, Almanac, and Diary for the 
| ear 1900. Being the 31st year of publication. Edited by John 
Merivale, M.A. London: Hutchings, Chichester Press. 
Prices, 2s., 3s., and 4s. 6d. 
Marqguery. By Chas. J. Lock, M.1.J., and Chas, G. Leland, 
M.A., F.R.S.L., &c. Being No. 12 of the Useful Arts and Handi- 
| eraft Series. Edited by H. Snowdon Ward. London: Dawbarn 
and Ward, Limited. Price 6d. net. 

Nantisch-Technisches Wirterbuch der Marine Deutsch, Halienisch, 
Franzisisch, und Englisch, Bearbeitet von Julius Heinz. Pola 1900. 
Verlag der redaction der Mittheilungen aus dem Gebiete des 
Seewesens. London: Dulau and Co. 

Water Supply Engineering : The Designing, Construction, and 
| Maintenance of Water Supply Systems, both City and Irrigation. 
By A. Prescott Folwell. 1st edition. 1st thousand. New York: 

John Wiley and Sons, London: Chapman and Hall, Limited. 
1900. Price 4 dols. 

Sell’s Directory of Registered Telegraphic Addresses, National 
Directory of Large Commercial Houses, and Buyers’ Guide, Published 
annually, with three quarterly editions, by Henry Sell. 1900. 
Price, including supplements, subscribers 18s., non-subscribers 
21s. London: 167, Fleet-street. 

The Management of Dunamos : A Handy Book of Theory and Prae- 
tive for the Use of Mechanics, Engineers, Students, and others in 
Charge of Dynamos, . By G. W. Lummis-Paterson. With numerous 
illustrations. 2nd edition, revised and enlarged. London: Crosby 
Lockwood and Son, 1900. Price 4s. 6d. 


EDUCATION OF ENGINEERS. 


It has always been a slight tacit reproach to continental engineers, 
on the part of their English professional brethren, that they 
bestowed so much study, care, and attention upon purely theoretical 
principles, and invested them with so prominent a preponderance, 
that they sometimes lost sight of the equally, if not more important 
question of practical requirements. It is both interesting and re- 


| freshing to find that a champion has appeared, who, if not abso- 


lutely denouncing. at least severely criticises the whole theoretical 
educational régime*. In his able and impartial communication, 
M. von Lossoev gives full expression to his own personal views and 
opinions respecting the general lines, upon which the technical 
education of the engineer of the twentieth century should be based. 
The whole gist of his contention—for we only intend to place 
before our readers a brief résvmé of his statements—is to the effect 
that the mathematical element so completely dominates the, 
thoughts and mind of the engineer, that he becomes quite in- 
capable of freeing himself from, of rising above the tyranny of the 


the lead, are well shown in Chapter XIV., which contains | ideas, which theorists and professors have literally ground into 


short notices of most of the different methods propose 
for the treatment of zinc-lead sulphides, including 
mechanical concentration, distillation, solution, and electro- 
lysis, which have been tried, but, unfortunately, without, 


q| him.  M. von Lossoev asks how is it possible for these preceptors, 


occupied with only scientific speculations, to train their pupils to 
encounter difficulties which they themselves are never called upon 
to meet, and to direct them how to steer a safe course amid the 
windings of a path to which the teachers themselves are perfect 


or, at most, with a very moderate amount of success. 
In this connection, the author’s suggestion that the 
Wetherill magnetic concentrator might be applied to | 
remove feebly-magnetic waste minerals, such as garnet, | 
from partially-concentrated zinc ores, is a promising | 
one. The process of softening, desilverising, and refining | 
argentiferous lead, as practised in foreign countries, are | 
also fully described, and there is also much interesting | 
detail as to the constitution of cupreous and other regulus | 
obtained in smelting mixed ores. This latter subject is, 
however, so intimately connected with silver smelting, | 
which is to be treated in the second part, that the charac- | 
ter of the work as a whole cannot be properly appreciated | 
until both parts are available. So far as it has gone, | 
however, it must be regarded as a substantial addition to | 
current metallurgical literature. 


SHORT NOTICES. 
The Practical Engineer Electrical Pocket-book for 1900, Man- 
chester: Technical Publishing Company, Limited. London: John 
Heywood. Price 1s. and 1s. 6d. net.—An attempt has been here 


strangers. In the author’s opinion, it is the technical engineer 
himself who should fill the position of educator to young 
members of the profession. These beginners cannot certainly dis- 
pense with a diligent study of mathematics, mechanics, and other 
subjects of applied. science, but they should not pursue them 
beyond the limit at which they cease to be of any practical use to 
them. It is well observed that these studies should constitute for 
the young engineer a means and not an end. 

The author questions whether the time occupied in acquiring a 
large amount of superfluous information, such as an intimate 
knowledge of the differential and integral calculus, conic sections, 
and the higher mathematics, would not be better employed in 
learning foreign languages, in becoming thoroughly proficient in 
the preparation of plans, specifications, and estimates, and in 
fact in all those important branches which are usually totally 
neglected at the present time. In conclusion, the hope is expressed 
that the curriculum of technical schools and colleges may in future 
be so modified as to exclude too deep and too prolonged a study of 
the abstract mathematics, since they lead the student to concern 
himself only about what is capable of being submitted to calcula- 
tion, and to disregard, frequently with disdain, those indispensable 


| practical considerations which constitute, after all, the real business 


of an engineer, 


SUCTION DREDGING OF SAND CHANNELS 


Ix the Annales des Ponts et Chaussées is an artic 

tributed by M. Timanoff, a Russian engineer, who some 4 
since, at the direction of his Government, made ay in time 
gation into the methods employed and the effect produesd 
different countries by the use of dredging machinery o 
applied to the improvement of navigable channels, In 1% 
paper, which has been reprinted as a pamphlet,* \, Tim: this 
directs attention to the great advantages that a 

ars have placed i » hi ction 
dredgers have placed in the hands of engineers for improyj 
the navigable depths of channels through sandy PS te, 
He contends that where it is required to requleta on 
straighten a channel passing through sand, inelaae 
attempting to force a way by means of training walls Pg 
least expensive and most effective way is, first, to dred; 
channel in the direction of the intended line and induce the 
current to flow along it. A deeper and shorter Cutting 
being made than that of the existing winding channel] the 
would afford the line of least resistance to the flow, pe 
would induce the current to take this course: the Volume 
and velocity along the new channel would gradually increa, z 
and bring the waterway into a condition to take the whole 
of the flood and ebb current. When this has been established 
the old shallow channel would silt up and the new direction 
become permanent. If it was found necessary, permanent 
works of protection might subsequently be adopted, These 
would require far less material for the protection of the sides 
of the channel than in the case where a new direction jx 
given by training works in the first instance. The deter. 
mination of the direction of the new channel ought to |y 
fixed only after very careful consideration of all the circun- 
stances, und should be settled in the line most likely t, 
ensure future permanency. The width of the channel j, 
the first instance need only be made sufficient to secure q 
good current, but the depth must be greater than that of the 
existing channel. 

The advantages claimed for this system are, that the cost 
of improving a channel will be considerably less than where 
it is effected by training walls, as it is well known that a very 
large proportion of the material used in training and divert. 
ing a channel becomes useless after the channel has once 
assumed its permanent form, and that dredging cannot he 
dispensed with, even when training is adopted, if any bene. 
ficial increase in depth is to be attained; that the result wil] 
be obtained in much less time and with much less incon. 
venience to the navigation than by training ; and that if any 
error in the direction selected for the new channel discovers 
itself as the work proceeds, this can be remedied at very 
little cost as compared with removing or altering permanent 
work. 

Practically the same idea was contained in the paper on 

“The Use of Sand Pump Dredgers for the Improvement of 
Tidal Channels,” brought before the International Congress 
on Navigation at Brussels in 1898, by Mr. Wheeler, 
M. Inst. C.E., and reproduced in THE ENGINEER of December 
7th, 1898. In that paper it was contended that channels in 
sandy estuaries, if placed in such a direction that the current 
of the flood and ebb act in harmony, and in which the depth 
of water is sufficient to resist any surface action due to wind 
and other causes, are of a permanent character, and maintain 
their depth and direction so long as the circumstances under 
which they have formed remain unaltered; that the action 
of wind and waves in gales in moving sand of which the 
sea bed is composed extends only to a limited depth, and that 
its energy decreases rapidly as the depth increases; that in 
a deep channel where there is a large volume of tidal water 
continually oscillating backwards-and forwards, the strength 
of the current is sufficient to remove any material carried 
into the channel during a disturbance caused by the action 
due to gales and winds. Numerous examples were quoted 
in the paper of existing channels to prove this. It was, there- 
fore, contended by the author of the paper that if due con- 
sideration be given to the direction of the tidal currents, the 
entrance channels to tidal rivers and harbours passing through 
sandy estuaries or obstructed by sand bars, if dredged to a 
sufficient depth, will maintain themselves without the aid of 
piers or training walls. The dredging carried out for the 
improvement of the Mersey River; the approaches to New 
York harbour ; at the entrance to the Loire; the approach 
to Ostend ; and in the deepening of the outer channel lead- 
ing to the harbour at Durban, were quoted as successful 
examples of dredging without training walls, and where the 
channels dredged remained permanent. 
The subject is one that deserves the attention of engineers 
engaged in improving the approach to tidal rivers and har- 
bours, as increased depth of water is the constant demand of 
shipowners, and if the cost of providing this can be in any 
way reduced, the more likely it is that their object will be 
attained. 


Con. 


H. HUXHAM. 


Tue death took place at Swansea, on Saturday last, of the 
mining engineer, Mr. Huxham. He was in his seventieth 
year, and had been ill only a little time. Mr. Huxham in 
early life was one of the assistants of Mr. W. S. Clarke, the 
predecessor of Sir W. T. Lewis, as mining engineer of the 
Bute estate, and had a good deal of experience in the opening 
out of the éarly Rhondda collieries. He was a member of 
the Institute of Civil Engineers, a Fellow of the Geological 
Society, and for many years held the post of secretary to the 
South Wales Institute of Engineers. He was also secretary 
to the Royal Institution of South Wales at Swansea, was 
engineer to the Swansea Tramways Company, and the 
designer of the Aberdyberthi Bridge. Amongst many pos 
tions held by him with credit was that of consulting engineer 
to Messrs. James and Aubrey, of Cwmturch. He was regarded 
as a sound authority on mining, and will be remembered for 
the valuable contributions he gave from time to time to the 
South Wales Institute of Engineers, also for his labours 11 
connection with the responsible secretaryship to the Western 
District Board of the South Wales Coalowners’ Association. 


Tue directors of the North-Eastern Railway Company 
have had painted in oils and hung in their board-room at York. 
the portrait of Sir Lowthian Bell, Bart., LL.D., F.R.S., who for 
thirty-five years has been a director, and since March, 1899, has 
also been deputy chairman. The portrait has been painted by Mr. 
Frank Bramley, A.R.A. Sir Lowthian completed his 84th year om 
the 15th inst. 


* See the Bulletin de la Commission Internationale du Congres des 
Chemins de fer, for last September. 


* “Role Nouveau du Draggage Mecanique des Passes dans la Regulari 
sation des-Fleuves.” Par M. V. E. Timanoff. Paris. 
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of 90 effective horse-power, a pair of Girard’s turbines of 
30 horse-power each, together with a sinaller one of half that 
power to serve the needs of the workmen, and to be utilised 
for the electric lighting arrangements. A supply of water 
was obtained from a neighbouring river, impounded in a 
reservoir, and thence furnished to the turbines at a con- 
venient pressure. Secondly, two groups of air compressors 
in pairs, with cylinders of a diameter of 17in., and a stroke 
of 2ft., were fixed and provided with a refrigerating appa- 
ratus. Kach of these twin air compressors, demanding a 
motive force of 100 horse-power, and under a pressure of five 
atmospheres, furnished a volume of air fully capable of 
maintaining in full action at the same time four perforators 
or borers at each face. 
yards of excavation were removed during the construction of 
the tunnel, partly by horse traction, which was employed in 
the incipient stage of the undertaking, but subsequently by 
locomotives working with compressed air, of 75 horse- 


“AUTOMOBILE MANUFACTURE.” 


On the 14th inst., before the Automobile Club of Great 
Britain and Ireland, the Hon. John Scott Montagu, M.P., 
read a paper entitled ‘The General Aspects of British Auto- 
mobile Manufacture.” In it the author says, ‘I have en- 
deavoured, without fear or favour, to point out what I 
consider to be the weak points (concerning the manufacture 
of automobiles in this country), and to designate, in some 
cases, where I think improvement might be made.” Cer- 
tainly there is no lack of plain speaking, and doubtless 
the remarks made will bear abundant fruit. The 


is divided into two parts—the first relating to 
a a i a | 


company promotion; the second consisting of a re- 
view of the condition of the industry as it at present 
exists in this country. With the second part we need 
not deal. In it we are told something of the position 
and products of the various manufacturing concerns. We 


power. The whole of the works were carried out within the | hear of what has been done and what it is hoped to accom- 


specified time, but the doubling of the track will remain in | 
abeyance pending the march of events, to which brief | 


allusion has been already made. 


THE PRICE OF COAL. 


Mr. Bensamry Pickarp, M.P., who combines with the 
presidency of the Miners’ Federation of Great Britain and 
[reland the secretaryship of the Yorkshire Miners’ Association, 
has found it necessary to speak out in regard to the price of 
coal. His first announcement was in a letter to the Times. 
To this he has since added some elaborate particulars, whic 
he communicated on Tuesday to the representatives of the 
Press, after a meeting of the Council of the Yorkshire 
Miners’ Association, held at Barnsley the previous day. 
Mr. Pickard is determined that the public shall know that 
the miners are not benefiting to anything like the extent of 
others who are chiefly concerned in the present famine prices 
of coal. According to his account, the men, even with the 
45 per cent. added to their wages, are not earning more than 
5s. 6d. per day—and that wage is the maximum—many of 
them merely making from 1s. 11d. to 5s. 3d. per ton. There 
is some reason in Mr. Pickard’s contention, that if 
the highest amount miners can make with wages at 
their present high rate is only 5s. 6d. per day, their re- 
muneration must have been far below the proper amount 
in 1888 and the years immediately following. It is only fair 
to Mr. Pickard to say that he gives these figures as the result 
of reports received from several collieries, both large and 
small—which are unnamed—and we take it that although he 
supplies no particulars of what the miners bring away at the 
week-end from pits in his own district—the Yorkshire coal- 
field—that they are really doing much better than that. It 
is undoubtedly the case, however, that coalowners and coal 
merchants are faring far better under the new condition of 
things than the miner. It is contended on behalf of the men 
that the advances in wages do not represent more than a 
shilling per ton. Of course, we know that stores of all sorts 
are going up in value, and that fact, with kindred considera- 


tions, form factors in the present abnormal dearness of fuel. | ° 


Mr. Pickard states that he has a letter from a coal merchant 
in which he has been informed that coal selling last Septem- 
ber at 9s. 2d. per ton at the pit mouth is now selling in the 
same quality at the same pit at 18s. per ton net. He con- 
firms the statement of an agent who said the other day 
that coal in some instances had been advanced 3000 per 
cent. That agent had slack offered to him at 6d. per ton, 
und when that offer was made he was ready to take the 
whole lot of 50,000 tons, but it was never delivered. 
The same class of fuel to-day was stated to be selling at 
20s. per ton in some localities. Here Mr. Pickard injures 
his own case by a distinct over-statement. He does not tell 
us when slack was offered at 6d. a ton—it must have been a 
very considerable time ago—nor does he mention the locality 
in which to-day 20s. per ton can be obtained for it. There are 
people in the Sheffield district who can remember well 
enough the pre-railway days when Earl Fitzwilliam allowed 
the slack to be taken away by canal from his collieries to 
Sheffield for nothing, glad to get rid of the unsaleable stuff. All 
this, however, is now altered. After everything has been said, 
there certainly remains substantial truth in Mr. Pickard’s 
contention that the present prices of fuel are not justified 
by anything additional the men are receiving in wages or by 
the increase in stores and other costs of working. There is 
some complaint that the men do not put in as many hours 
as they might do, but, on the whole, we do not think the 
colliers have been proved to be so much in fault in this way. 
The railway companies are greater sinners than the coal- 
getters. Cases are constantly occurring where miners 
present themselves for work and cannot get it through 
the railway companies being unable to provide wagons. 
The inability of the railways to handle the traffic put upon 
the lines is one of the chief causes of the present scarcity and 
dearness of fuel. This inability, of course, has been all the 
more gravely felt because of the unprecedented activity in the 
iron, steel, and other heavy trades. When everything is said 
that can be said, there is no doubt whatever that enormous 
profits are being made by coalowners and coal merchants. Of 
course, it is only fair to remember, so far as the coalowners are 
concerned, that they had a long succession of lean years, and 
it is only human nature for them to try and make up for their 
losses in the lean years by their profits in the fat ones. 
Colliery after colliery could be mentioned from which the share- 
holders have for about a dozen years drawn nothing at all in 
the way of dividend, and if these are now paying from 124 to 
40 per cent. it will take several years to “ average’ what Mr. 
Pickard calls a “living wage” for investors in these undertak- 
ings. Surely if the principle of a “living wage ” is applicable 
to the miners, it is equally applicable to the investors, many 
of whom are as dependent upon their dividends for their 
income as the miner himself is upon his wage for the support 
of his family. 


Tue Evectricat Enereers (R.E.) Votunteers. —In. connec- 
tion with this corps an interesting ceremony took place on Friday 
last. the 16th inst., at the Northampton Institute, when Mr. 
Kenelm Edgcumbe, who holds a commission in the detachment 
which is proceeding to South Africa, received the good wishes of 
his numerous friends in the Institute. Mr. Edgcumbe has for two 
sessions been senior demonstrator in the electrical engineering 
department, and in this position has been a popular member of 
the staff. His colleagues and the students, therefore, combined to 
present him with a Goerz binocular field glass of the prism type 
and a prismatic ag of the latest pattern. The presentation 
was made by Dr. Walmsley, the principal of the Institute, at a 
well-attended meeting in the large hall last Friday, amidst the 
enthusiastic demonstration of members and students of the Institute. 


plish in the near future. There is little or nothing, however, 
told that was not common knowledge. The main reason for 
the writing of the paper undoubtedly appears in the first 


| portion, and it is here where, in no measured terms, the 


author lays bare the principal reasons why the automobile 
industry in this country has been so stunted in its growth. 


/One of the most cruel drawbacks,” we read, ‘ under 


| 


which a young industry can suffer is that of over-capi- 


| talisation, and this, I am sorry to say, has been rampant in 
| automobile manufacture.” 


This has gone so far that 
the public are, as a rule, no longer willing to place 
further funds in the motor industry. ‘ Honest company 


h | Promotion,” says the author, “is as honourable trade as 
| any other. 


But property sold to a company must be good 
and sound, and the price asked, including the profit, fair and 
reasonable.” When, however, company promotion is accom- 
panied by misrepresentation of fact and suppression of material 
details, and is the means of strangling a promising industry 
and of ruining hundreds of investors, then the promoters of 
such companies “are men to be avoided as one would avoid 
a pestilence.” Strong words these, but none too strong. 
Whilst members of the Automobile Club were urging upon 
the Government the advantages of self-propelled road 
locomotion, Mr. Lawson acquired the Daimler, De Dion, and 
other patent rights in this country. In February, 1896, he 
floated the Daimler Company. The company purchased a 
licence to use the Daimler patents from the British Motor 
Syndicate—in which, at that time, Mr. Lawson held two- 
thirds of the shares. The wording of the prospectus of the 
Daimler Company was such that it was not for a moment 
doubted that whole and sole rights had been acquired. This 
was not so. On the contrary, the British Motor Syndicate 
stipulated that it was to nominate two members on the Board 
of the Daimler Motor Company; and that it was to have 
assigned to it any improvements which the company 
might discover. Moreover, the licence was not a_ sole 
licence, but the British Motor Syndicate retained the 
power to issue licences to others. These facts had no 
mention in the prospectus of the Daimler Company. In 
connection with this the author’s comment is: ‘The facts 
: are . sufficient to make it impossible for any 
self-respecting man to associate himself, directly or indirectly, 


| with the person or persons who were responsible for the 


Daimler Company's prospectus.” Here, by the way, we may 
observe that Mr. Montagu congratulates the Daimler Company 
on having recently turned out the “most up-to-date motor 
car made in this country,” and on having severed its con- 
nection with the Motor Trades Association. Then the paper 
tells of.the floating of the ‘Great Horseless Carriage 
Company,” with a capital of £750,000, of which £500,000 
went to the British Motor Syndicate, though “ four months 
later only £31,160 worth of shares stood in the name of that 
syndicate.” Then came the promotion of the British Motor 
Syndicate, with its capital of £3,000,000, of which £270,000 
were to go to the vendors. Referring to the patents of the 
British Motor Company, the author remarks that with the 
exception of the particular form of carburetter used on the 
Daimler car, he does not believe that if all the patents were 
put up to auction they would fetch £100. 

Three further points then receive mentiou. First, atten- 
tion is drawn to the Motor Trades Association recently pro- 
moted by Mr. Lawson. The author is emphatic in stating 
that this does not now, and is not likely in the future, to 
represent British automobilism. In fact, it is questioned 
whether the companies at present belonging to the Associa- 
tion have sold and put on the road six carriages of their own 
manufacture. Secondly, the ‘so-called Motor Car Club” 
founded by Mr. Lawson is stated to be no club at all, but to 
have been used extensively by him in company promotion. 
Thirdly, attention is drawn to the course pursued by Mr. 
Penningtor, Lawson’s present business associate.’’ 
Instances of people having ordered and paid deposits for 
vehicles of his make were given, and a specific case was men- 
tioned of an order and deposit having been given more than 
a year ago, and now neither can the car be obtained nor any 
reply from Mr. Pennington. 

Such statements as these require no comment from us. 
They speak for themselves, and, like the author, when turn- 
ing to the second portion of his paper, we are “glad to have 
done with the nauseating subject of unsound finance.” We 
entirely agree with him when he adds :—‘* It has so damning 
an effect on automobilism in this country that it was 
impossible not to refer to it at length, and in no measured 
terms, and it is right that the members of this club should 
realise the real fact.” He might have gone further and said, 
‘“‘the whole world.” 


FRENCH RIVER GUNBOATS, 


On the 17th inst. there was launched from the yard of J. L. 
Thornycroft and Co., at Chiswick, a little war vessel which 

sesses perhaps more than ordinary interest at the present time. 

e vessel in question, the Argus, is one of two sister craft which 
are being constructed to the order of the French Government. 
She is a river gunboat 145ft. long, 24ft. wide, and will have a dis- 
placement of 123 tons, The speed is to be 13 knots, and this is 
to be obtained on a maximum draught of water of no more than 
2ft. The Argus and her sister vessel, the Vigilante, also soon to 
be completed will be propelled by twin screws having com- 
pound engines, the aggregate power of which will be 500 in- 
dicated horse-power. Steam is generated by two Thorny- 
croft water-tube boilers, The machinery for each screw 
will be placed in separate water-tight compartments. The 
speed to be obtained on so light a draught of water is the 
most notable characteristic of the boats; but this is a feature 
in which British builders, the Thames firms especially, have been 
giving some remarkable instances of late. In the casé of these 
two vessels it is made possible by the use of the Thornycroft screw 


1900 
turbine propeller, an ingenious device which, by means 
ally-arranged guide blades, causes the screw race to be yy 
more directly astern. For this reason a propeller much srojeeted 
diameter than that which would be needed were the per Da 
screw used, can be adopted for any given rate of sboaming aly 
designers of the vessel have, however, gone beyond this”, The 
arranged that a part of the propeller is actually above the pint 
water-line. It need hardly be said that a screw 
immersed is a most inefficient propeller, and in order Ais 
the screws of these boats wholly in the water they &* 
laced beneath the after part of the vessel, the hottom 4 ris 
ing arched up forthe purpose. The propeller, therefore Pose. 
beneath and partly Within thie hollow of = kind of elongated t 
dome, which may be roughly compared to the inverted bowl bea 
enormous tablespoon. The edges of the dome natural] Ms din 
beneath the water surface, but the crown is well above it Wi » 
the propellers begin to revolve water is driven astern, and at the 
same time it rises within the dome, or tunnel, as it is called, th : 
driving the air out. The tunnel once filled with water is kept full 
by the pressure of the atmosphere on the surface of the pe 2 
ing water. This is in accordance with well-known natural 
which prevent the formation of a vacuum in the tunnel sellias 
would be caused by the subsidence of the water therein, _ 
The battery rte & of the Argus is surrounded for a depth of 3ft 
by special bullet-proof steel plates ,yin. thick. The deck 
are covered by the same description of armour, which is:loop-holed 
for rifle tire. The whole of the engine and boiler spaces are al 
protected by bullet-proof steel plates. Cabin accommodation ig 
provided for the commander of the vessel, two officers pe 
efght engineers and petty officers. The total complement of 
officers and crew is thirty. The men are berthed on the 
upper deck, hammocks being slung under the fixed awnit 
which surmounts the whole. This will afford accommods’ 
tion in warm weather, but a new departure in these shallow. 
bodied light-draught boats is introduced in utilising the 
hull proper for cabin purposes for the men. As the quarters 
will be somewhat cramped below deck, owing to small head room: 
this accommodation is doubtioes for cold weather. A great deal cf 
difficulty is experienced in steering these flat-bottomed shallow. 
draught boats. As every inch of draught must be utilised, yo 
vertical keel or dead wood is possible, and in order to prevent the 
boats from making excessive leeway there have been fitted 4 
couple of lee-boards similar to those used in ordinary Thames 
sailing barges. These, when lowered, will naturally add consider. 
ably to the water the vessel will draw. but doubtless the 2ft. maximum 
isan emergency draught, necessary only for passing occasional shal- 
low places. The lee-boards will, of course, be also useful for prevent. 
ing the vessel from blowing off before the wind when the engines 
are stopped, They are placed well forward at about the distance 
from the bow at which the boat would pivot when the turning 
movement was well established, and this will add very materially 
to the manceuvring properties of the vessel. The hull is built in 
eleven separate floatable sections, so that it can be divided up for 
purposes of transportation. There is a conning tower forward in 
which is a wheel, there being another steering station in the upper 
deck-house. Both hand and steam steering is provided. here 
is a search-light forward, and two boats are carried. The arma- 
ment is powerful for a vessel of this kind. It consists of two 
90 mm. guns, and four 37 mm. guns. The launching ceremony was 
carried out by Mme. Louise Geoffray, the wife of the French 
Minister. wes. 


Of speci. 


WORKMEN'S COMPENSATION CASE. 


Wanderorth Connty-conrt,- Plaintitt, Storr ; 
defendants, The Projectile Company, Limited. The applicant 
applied for leave to administer interrogatories for the examination 
of the respondents, and the respondents objected to such lea: 
being granted on the ground that the County-court Judge had no 
power to allow interrogatories to be administered in proceedings 
under the Act. In support of the interlocutory application refer- 
ence was made to Rule 24. which provides that, subject to the 
special provisions of the rules, the procedure in matters under the 
Act shall be the same as in a County-court action, and = to 
Rule 64, which provides that, ** where any matter or thing is not 
specially provided for under the rules, the same procedure shall be 
followed and the same provisions shall apply as far as practicable 
as in a similar matter or thing under the County-courts Act, 
1888, and the rules made in pursuance of that Act.” The rules 
make no special provision for any interlocutery matters, but such 
matters are necessary in the interests of justice. In reply it was 
stated that reliance was put on the case of Mountain +. Parr 
(1899, 1 Q.B., 805; W.C.C., 110). There the Court of Appeal held 
that a County-court Judge in disposing of a case under the 
Workmen’s Compensation Act sat as an arbitrator, and not as 4 
County-court Judge, and, as an arbitrator, had no power to grant 
a new trial of a case which he had decided, His Honour granted 
the application, and subsequently, upon the applicant giving 
evidence that he was not in a position to find security for costs, 
he dispensed with security being given for the costs of the 
interrogatories, 


NavaL ENeincer following appointment 
have been made at the Admiralty :—Fleet engineers: J. Kerr, to 
the Duke of Wellington, for the Latona, on paying off; ('. W. 
Thorne, to the Vivid, for the Charybdis, appointment to the Pique 
cancelled. Chief engineers: F. A. Allden, to the Royal Arthur, 
for the Katoomba; F. G. Jacobs, to the Royal Arthur, for the 
Katoomba, on recommissioning ; A. T. Webb, to the Pique; H. 
L. Manning, to the Vivid, additional, as engineer overseer at the 
works of Doxford, Sunderland, and Palmer’s Shipbuilding (Com- 
pany, Jarrow; A, E. Cox, to the Pembroke, for the Scylla. 
Engineers: F. S$. Moss, to the Cambridge, for the Ferret ; F. (. 
Dawson, to the Cambridge, for the Shark ; W. W. Pearce, to the 
Defiance, for the Lynx; D, Hatelie, to the Vivid, for the Fairy : 
H. B. Moorshead, to the Vivid, for the Osprey ; 8. J. Drake, to 
the Vivid, for the Locust; W. Toop, to the Melampus, for the 
Gossamer; Rt. W. Parry, to the Vivid, for the Opossum: V. FE. 
Snook, to the Wildfire, for the Zebra ; E. Edwards, to the Wild- 
tire, for the Desperate; H. P. Sparke, to the Excellent, for the 
Teazer; J. A. Reynolds, to the Pembroke, for the Skipjack, in 
lieu of a chief engineer ; |’, Banister, to the Severn, for the Onyx. 
in lieu of a thief engineer. 

Oi Assay Furnaces.--The Biekford Burners Company, Cam- 
borne, Cornwall, has just completed a pair of assaying furnaces for 
the use of the Camborne Mining Schools. These furnaces, although 
identical in principle with that illustrated in our impression for 
February 17th, 1899, contains several improvements. ‘The advan- 
tages claimed for these furnaces are absolutely controlable tem- 
perature ; the oil consumption remains constant when the double 
tanks are used as explained below, and consequently the tempera- 
ture is invariable as long as desired. On the other hand, by 
manipulating an air lever at the right of each furnace or a 
graduated oil valve fly just above the air valve lever, or both of 
these, any desired temperature can be obtained at will, and with- 
out necessitating the operator leaving his position in front of the 
furnace. Furthermore, a reducing or oxidising flame can be 
commanded instantly at will. The absence of sulphur is also of 
very material advantage, as we understand that the effect of the 
sulphur in the fuel is not yet quite fully understood. If care be 
taken in the selection of a fuel oil, such as petroleum, the flame 1s 
absolutely free from sulphur, and represents only water and car- 
bonic acid. The temperature obtainable is very high, but in 
standard furnaces the makers do not arrange for anything above 
the melting point of grey cast iron. 
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CITY-ROAD ELECTRIC SUPPLY STATION. 


We have recently been invited by Mr. A. J. Lawson, late 
chief engineer of the County of London and Brush Provincial 
Klectric Lighting Company, Limited, to inspect the supply 
stations of this company at City-road and Wandsworth, for 


the design and construction of which he was responsible. 


‘come along wit 


| 
densed steam from the engines is returned, and where it is | 


freed as much as — from any cylinder oil which may 
it; while underneath, in the feeder 
ring mains, are two oil filters of Railton and Campbell’s 
manutacture, similar to those generally used on ocean 
steamers. Off this pump-room floor short ladders lead to the | 
latforms, from which the screw-down steam valves from the 
ilers are manipulated. A non-return valve is also inserted | 
in each boiler’s steam pipe. 


/ 
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Eusting Stations 
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COUNTY OF LONDON ELECTRIC 


Kefore proceeding to the description of these stations we | 
may mention that this company was formed in 1890, and | 
Provisional Orders were obtained in 1892 for the united | 
parishes of St. James and St. John, Camberwell, and for | 
St. Luke, Middlesex, on the north side of the Thames, | 
and for the area under the jurisdiction of the Wandsworth 
District Board of Works and the parish of St. George-the- 
Martyr, Southwark, on the south side of the river. | 
In 1897 Provisional Orders were confirmed for the district | 
of the St. Olave District Board of Works, for the parish of | 
St. Giles, Camberwell—the largest parish in London—for the | 
district of the Limehouse District Board of Works, the ; 
parish of St. George-in-the-East, and the hamlet of Mile End | 
Old Town, as well as an Order for the County of London | 
northern extensions, which included a small piece of Shore- | 
ditch and that part of the district of the Holborn District 
Board of Works lying to the east of the middle of Gray’s-inn- | 
road and including the liberties of Saffron-hill, Glasshouse- | 
yard and the Charterhouse. In the session of 1898 a further | 
Provisional Order was confirmed for the western part of the | 
Holborn District Board of Works area, having for its bound- | 
ary Gray’s-inn-road on the east and High Holborn and 
Oxford-street on the south, and St. Giles on the west. This 
Order also included the portion of the parish of St. Giles | 
lying to the north of Oxford-street and High Holborn and | 
adjoining the Holborn District Board’s territory on the east | 
side, St. Pancras on the north, and Marylebone on the west, | 
korg the boundary line was the centre of Tottenham-court- | 
road, | 
The two stations already mentioned are those from which 
supply is given to these districts. The City-road generating | 
station, which commenced supplying current in September, 
1897, is situated on the side of the City-road canal basin of | 
the Regent's Canal, to which it has a frontage of 303ft. 6in. 
The buildings, which were designed by Mr. C. Stanley Peach, 
as were also those at Wandsworth, in consultation with the 
company’s late engineer, were constructed by John Mowlem 
and Co., those at Wandsworth being built by Holliday and 
Greenwood. They are practically incombustible. The | 
chimney is square, with the corners taken off. It is 200ft. 
high, and has at the top a diameter of 12ft. between thesides. 
The boiler-room, which fronts the canal, is 198ft. 3in. long | 
and 41ft. 4in. wide. There are at present two batteries of 
boilers of the Babcock and Wilcox make with room for a third , 
battery of five. They are fired by means of Vicars stokers, 
the hoppers of which are fed by means of shoots from the 
coal store, which is immediately above the boiler-house. 
There is a double set of Green’s economisers at one end, the 
scrapers of which are electrically driven, and above these there 
is a short length of flooring, where the feed pumps are placed. 
Chis floor is just on a level with the roadway leading off the 
abutments of the City-road Bridge. There are two Weir 
steam feed pumps, capable of supplying 4000 gallons each 
against 150 Ib. per square inch pressure, as well as two feed 
pumps driven by continuous-current electric motors, each 
also capable of su lying 4000 gallons or more per hour 
against the same petiigie vine being a Hayward-Tyler three- 
throw pump, driven by a motor of the Electric Construction 
Company's make; the.other, 4 pump of similar pattern, 
driven by a motor of the Brush Company’s magufacture. On 
the same floor there is a large hotwell, into which the con- 


LIGHTING COMPANY'S DISTRICTS 


Vhe water-feed valves of each boiler are manipulated by 
handles on the boiler-room floor, attached to long stems pro- 
vided with universal joints. The blow-off pipes from the 
boilers are laid to a tank near a sump, into which any water 
that may percolate through the concrete foundations drains, 
and when cooled in this tank the blow-off water is lifted at 
present by means of a steam injector, which, however, is 
found to be rather wasteful of steam. and ‘it is therefore pre- 


THE MENGARINI 


posed to replace it by a small motor with automatic switch 
operated by the rise and fall of the water in the sump. 

The coal storage arrangements are very complete. The | 
coal store, which, as already mentioned, is over the boiler- | 
room, runs the whole length of this room. It has a double | 
row of bunkers, one on each side of a central passage, down 
which runs a line of tramway. This line is traversed by a 
weighing tip truck, made by W._T. Avery, and Co. to Mr. 
Lawson's design. Jt is Billed with coals by hand from the 
bunkers to a given weight, and then on a door being opened | 


, formed, to approximately 1d. per ton. 


all the coals contained in the truck are delivered into either 
one of the hoppers at the top of the shoots leading down to 
the mechanical stokers. The number of times the door of 
this truck is opened is automatically recorded on a counter, 
so that the consumption of coal can be accurately known. 
The coal is brought by canal in steel barges alongside the 
works. When these are empty they are used for taking away 
ashes. A hydraulic crane, fitted with a Hone grab, takes the 
coal from the barges. This delivers the coal through a hopperon 
to an automatic self-recording weighing machine. Twofolding 
doors, operated by hydraulic rams connected with the exhaust 
water from the crane, open and allow the coal to drop on to 


| a steel chain conveyor running in a cast iron trough which 


takes the coal to the stores. The folding doors are then shut, 
and all is ready for the next charge of coal. The conveyor 
from the weighing machine takes the coals up an incline and 
delivers it into two similar conveyors running longitudinally 
along the coal store at a height of 12ft. from the floor. 


| These take the coal to the two lines of bunkers which are 


divided up by transverse steel bulkheads. Thirty-five or 
forty tons of coal can be dealt with per hour. The actual 
cost of the labour of handling the coal works out, we are in- 
On the same floor as 
the coal store there are two large water storage tanks and a 
feed-water purifier of Doulton’s make into which water from 
the New River Compeny’s mains is fed, and this water, after 
purification, is stored in these tanks, which are connected 
with the feed-water tanks on the pump floor below by means 


| of a straight pipe controlled by an automatic valve. 


The engine-room adjoins the boiler-room. It is 60ft. wide 
and irregular in shape, one end being at an angle. It has an 
average length of 180ft. It has a central row of pillars, pro- 
vided with girders for carrying two 20-ton cranes, made by 
Higginbottom and Mannock. A landing stage, some 10ft. 
from the floor of the engine-house, which is on the same level 
as the stoke-room, gives access to the roadway. Running part 
of the way down one side of the engine-room are six 200- 
kilowatt two-phase generators, made by the Electric Con- 
struction Company, of Wolverhampton. These generate at 
fifty periods, and at 2000 to 2200 volts. On the other side of 
the room are five single-phase Mordey alternators, made by 
the Brush Company. These generate at 100 periods; they 
were originally supplied to give 150 kilowatts at 2000 volts, 
but it has been found that they can be run up to 180 kilo- 
watts. All of the driving engines for these machines are of 
the Brush Company’s make. They are condensing engines, 
each engine having its own condenser. 

It will be observed that there are alternators running with 
both 100 and 50 periods per second, and—so that in times of 
light load, where perhaps only one generator is at work, 
currents of both characters may be supplied—provision has 
been made for the supply of a motor generator. This is to 
ensure economy in working until all machines are converted 
so as to give two-phase current at 50 periods, as will eventually 
be done. The function of the motor generator is to generate 
either as a single-phase 2000 to 2200-volt 100-period machine, 
or as a two-phase 50-period machine of the same voltage. Some 
parts of the company’s district are provided with mains for 
a two-phase supply; other parts—the older—are only provided 
with mains for a single-phase supply, hence the nevessity for 
generating at two different phases. 

The exciting current for the alternators is obtained from 
three steam-driven dynamos, two made by the Electric 
Construction Company, the third by the Brush Company : 
two of the Mordey machines are also provided with small 
separate exciters. There are two steam-driven and one 
motor-driven centrifugal pumps for supplying the circulating 
water. These pumps have their suctions practically at the 
level of the canal from which the water is obtained, so that 
there is very little lift. The water is drawn from the canal 
at the southern end of the building and is discharged at the 
northern end, so that there is a considerable distance between 
the points of intake and outlet, At the end of the engine- 
room, farthest away fromthe entrance landing, are two sets 


REGULATOR 


of cross-compound horizontal enyines, made by the E. P. 
Allis Company, each direct coupled to.a 550-kilowatt gener- 
ator, constructed by the General Electric Company of America, 
and supplied by the British Thomson-Houston Company. 
These machines are direct-current, and generate at from 520 
to 550 volts. The engines are condensing, and receive their 
water from the pumps before mentioned. The condensers, 
however, are separate, and are fixed in the basemept beneath 
thé éngiues. The air pumps are threethrow electrically. 
driven pumps, made by Blake and Knowles. The condensed 
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water from all the condensers is delivered into feed tanks in 
the boiler-room by means of three-throw electrically-driven 
pumps. It is intended to use these two combined sets for 

wer purposes. The engines have cylinders 19in. and 38in. 
in diameter, by 42in. stroke, and run at 100 revolutions per 
minute. The fly-wheel is 16ft. in diameter, and weighs 
nearly 22 tons. There is a reheater receiver between the two 
cylinders. The dynamos are of the multipolar type with 
eight poles. “The armature is of the drum type. 

The remaining machinery cousists of two alternating 
single-phase motor generators, coupled to two 75-kilowatt 
530-volt direct-current machines, and a two-phase fifty-period 
motor generator, coupled to a direct-current machine of 
similar voltage and output. There are two complete rings of 
steam pipes cross-fed by pipes underneath the floor. The 
engines are also fitted with automatic valves, so that they 
may, if required, be run on atmosphere. The main atmo- 
spheric exhaust pipe is taken to the top of the chimney, a 
height of some 200ft. from the ground. 

On the floor above the engine-house there are two sets of 
accumulators, one for excitation and the other for supply. 
This latter battery consists of 302 Tudor accumulators, 
having a capacity of 595 ampére hours. There are also a 
booster to raise the current to a sufficiently high pressure for 
charging, and a small “ milker ” for any cells which may fall 
out of condition. Both these are of the Electric Construc- 
tion Company’s make. There is an interesting automatic 
regulator worked by a small motor. This is the invention 
of Signor Eurico, and was supplied by Prof. Mengarini, of 
Rome. By its means cells can be thrown in or out according 
as the voltage on the mains rises or falls below the normal. 
Similar switchboards are used in connection with the Rome- 
Tivoli installation—see page 197. 

A very considerable amount of attention has been paid 
generally to the switchboard arrangements at this station. 
The exciter switchboard, made by E. F. Moy and Co., is 
situated in the engine-house near the alternators. This 
deals with the current from the three main exciters, the two 
small exciters already mentioned as being on two Brush 
alternators, and with the main current to and from the ex- 
citing battery. Near the direct-current generators there are 
two further switchboards for dealing with these. They are 
of the standard pattern of the General Electric Company of 
America. These switchboards are in turn connected to a 
ten-panel supply board of S. Z. de Ferranti and Co.’s make. 

The main switch-room is open to the engine-room, from 
which it is approached by short flights of steps. Here there 
are two main alternator switchboards, with twelve panels 
each, also made by S. Z. de Ferranti and Co., and between 
them the ma’n measuring board, upon which are mounted 
two sets of measuring machines—one for light and one for 
heavy current. At present the board shown on the left is a 
single-phase board, while that to the right is a bi-phase 
board. On the right-hand side of the dividing board there 
are at present placed two instruments for recording the out- 
put of each phase of the bi-phase plant, while on the other 
side are the two sets of instruments for measuring and re- 
cording the output of the heavy and light load of the single- 
phase plant. To the left of the main switchboards there are 
two switchboards of twelve panels each for the single-phase 
distributing mains, supplying respectively Clerkenwell and 
St. Luke’s. There is also a six-panel board, now used for 
connecting up the single-phase motor generators to the 
circuit, which is intended for use in connecting up the bi- 
phase motor generators, when the complete change over to 
bi-phase working is made. On the right of the alternator 
switchboard there are at present twelve panels for the bi- 
phase mains, which supply current to the districts of Western 
Holborn and St. Giles. 

Field regulator handles are placed on the boards for con- 
trolling each alternator. The general regulation of the 
station is controlled by resistances placed on a regulating 
table situated in front of the main measuring board and 
auxiliary regulation is provided for by means of switch 
pillars to the right, left, and rear of this table. Regulation 
can therefore be attended to by one attendant, who has in 
front of him the volt meters, and can see what is going on 
while being sufficienily removed from running machinery. 
The switching arrangements, both here and at Wandsworth, 
are quite unique. 

It may well be asked how it comes about that there are so 
many systems of supply from one single station. The 
answer to this question, as given to us, is as follows :—In the 
original contracts, which were entered into with the Brush 
Company and the Electric Construction Company in the 
early part of 1894, high-periodicity plant alone was provided 
for, and in order to obtain the consent of the Board of 
Trade to a change from the system originally inserted in the 
Clerkenwell Order, viz., the continuous-current system, the 
company had to agree to supply continuous currents at 
530 volts in both the Clerkenwell and St. Luke’s districts for 
motive power. 

In western Holborn and St. Giles, the whole of the mains 
have been laid for a bi-phase alternating system of distribu- 
tion, for both lighting and power, and to these mains current 
is supplied at a pressure on either phase of 100 volts; if one 
be fully loaded and the other unloaded, the difference is not 
more than 24 percent. When the whole change to 50 alternation 
bi-phase supply is made, as it is intended, so we understand, 
it shall be eventually, it is proposed to balance up the single- 

se distribution mains on the switchboards at the station, 
so that the load may be as evenly divided as possible between 
the two phases, St. Luke’s being on one phase and Clerkenwell 
on the other, while the outlying districts shall be bi-phase, the 
reason for this being that there is no object in providing a 
bi-phase supply in St. Luke’s and Clerkenwell, where the 
continuous-current supply, prescribed by the Board of Trade, 
is already given. 

The station may therefore be regarded as being in a transi- 
tion stage, from which it will emerge a two-phase alternating 
anda 530-volt direct-current station. A considerable length 
of mains has already been laid. Some idea of the amount of 
street work may be gathered from the fact that the length of 
trenching in the northern districts to date is about 35 miles, the 
length of pipes laid is 100 miles, the high-tension and power 
mains about 33 miles, the low-tension cables about 40 miles, 
whilst the number of transformer boxes is fifty. These dis- 
tricts, owing to their being chiefly of a business nature, have 
very much greater variation of load between summer and 
winter than the southern districts, which are chiefly 
residential. 

On pages 199 and 202 we give reproductions of photo- 
graphs taken at various parts of the station. On page 199 
are two views looking down the engine-room. The upper 
block on page 202 is the direct-current generating plant. The 
lower block shows the switch-room. We also give a plan 


showing the general arrangement of the station, page 198, 
and a sketch map, on page 197, which shows the area, shaded, 
covered by the operations of the company. It will be noticed 
how extensive this is. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


AUSTRALIAN BRIDGE BUILDING, 


Sir,—The Australian colonists, like their American kinsfolk, 
manifest a preference for doing things on a big scale whenever 
possible. In Sydney the citizens possess the largest organ, and one 
of the largest town halls in the world ; while north and south of 
the city are two of the largest public pleasure reserves to be found 
in any country outside the United States. The Hawkesbury River, 
of which the people of New South Wales are as proud as of the 
famous Sydney Senos, is spanned by an immense railway bridge, 
the largest of its kind in the southern hemisphere, and, as re- 

rds its foundations, one of the most remarkable in the world. 

e actual length of the bridge between the abutments is 2900ft., 
and itis supported by six piers, each resting on a caisson filled with con- 
crete, and forming the most solid foundation possible. The caissons 
arerespectively 101ft., 155ft., 146ft., 147ft. 144 ft. and 162ft. indepth, 
these different measurements representing the inequalities in the 
depth of the river ; the last-mentioned caisson being the deepest 
known foundation for a bridge. The main girders are 410ft. in 
length from centre to centre of bearings, the height of the prin- 
cipal girder being 58ft. above the surface of the river. 

The method of construction employed displayed considerable 
ingenuity. Each span was samaseniad on a large pontoon, 335ft. 
long, 61ft. wide, 10ft. deep, and provided with staging sufficiently 
strong to bearthe whole weight of the immense mass of ironwork, and 
high enough to enable the span, on the pontoon being floated at high 
water into position, to clear the tops of the opposite piers, on which 
the girdersrested when finally in place. When the pontoon, which was 
provided with forty-four water-tight compartments, was complete 
with its staging, it was towed over a gridiron of piles and sills, 
in shallow sheltered water, and sunk, the exterior and interior 
valves being all left open, so that the water ran freely in and out 
at all tides. After the span was ready the valves were 
closed, the water pumped out, and as the tide rose the pontoon 
floated and was towed into its destined position between the two 
piers on which the span was intended to rest. As the tide fell, 
each end of the span descended into its proper place, and the 
pontoon and staging, released from the ponderous load, floated 
back to the gridiron. The bridge was formally opened for traffic 
on May Ist, 1889. The New South Wales Government is now 
entertaining an even more ambitious idea, that of connecting the 
northern and southern shores of Sydney Harbour by a bridge, 
which, under any circumstances, must be one of the highest and 
longest in existence. 

Such a structure has become a pressing necessity, but although 
its importance has been recognised by successive ministries, that 
of which Mr. Lyne is the head has been the first to take practical 
action in the matter by offering a couple of prizes, one of £1000, 
and another of £500, open to all the world, for the most suitable 
designs for the required bridge. The designs must provide for two 
footways each 10ft. wide, two_roadways each 20ft. wide, or one 
roadway 40ft. wide, also for a width of 24ft. in the clear fora 
double line of railway. It is considered that the bridge should be 
a single tier-bridge, as the extra height to be surmounted by the 
railway or road, as the case may be, might be an objection, but 
designs showing either the footways or the roadway, or both, over- 
head, may be submitted, and will receive consideration. The bridge 
must consist of a single span, and a clear headway of 180ft. above 
high water, for at least the middle 600ft. of its length, must be 
provided. The structure must be designed to carry a live load of 
1301b. per superficial foot of roadway and footpath, and every 
part of the roadway is to be capable of carrying a moving load of 
thirty tons on two pairs of wheels, and for a train on each line of 
railway consisting of three of the heaviest class of engine and ten- 
ders in steam, followed by loaded trucks. The engines and ten- 
ders to be taken as weighing 110 tons, with a length of 55ft.; and 
an axle foad on drivers of eighteen tons, the distributed load due 
to the loaded trucks to be taken 14 tons per lineal foot. The com- 
petitive designs will have to be delivered in Sydney not later than 
August Ist, 1900. 


sydney, New South Wales, January, 1900. JoHN PLUMMER, 


HOLLOW CRANK SHAFTS. 
Sir,—Can you, or any of your readers, give a trustworthy formula 
for torsion of hollow crank shafts? I am aware of the following :— 
"278 (d4 - 
Rd 
in which / is the ultimate shearing strength of the material, d the 
outer, and d’ the inner diameter, R the radius, or length of crank, 
W the ultimate torsional strength ; but does this not give rather 
a risky result unless divided by an unusually large factor of safety. 
Recent practice and experience has probably evolved a more 
reliable rule than the above. H, A. O. MacKenzie. 
February 9th. 
[The only recognised rule that we are aware of giving the 
resistance of a hollow shaft to torsion is :— 
WR= = 


W R being the twisting moment, f the stress per square inch, 
d the outside diameter of the shaft, and d, the diameter of the 
hole. This appears to be the same as our correspondent quotes, 
except the constant ‘278, which we do not recollect having seen 
before in this connection. In crank shafts it is usual, however, to 
make an allowance for bending between the bearings, and conse- 
quently these are generally a little larger than plain shafts in 
which torsion alone is considered. Hollow crank shafts are not 
used in the merchant service. There are a few hollow screw 
shafts. These Lloyd’s deal with in accordance with the ordinary 
rule, of supposing tLeir strength to vary as: 


In Germany formule too ponderou: for words are employed to 
calculate the strengths of shafts.—Ep. E.] 


AN OPTICAL PROBLEM. 

Sir,—Some years ago you published a letter of mine, in which 
I asked for the solution of a ma‘ter which puzzled me and several 
other persons. To that letter I got only one reply, from a Mr. 
Trotter. I then pointed out in a second letter that Mr. Trotter 
had missed the whole point of my query, and that in consequence 
he had not answered my question. There the matter dropped. 
Since, 1 have sought in vain in treatises on light and on optics for 
a reply, and I have not found it. Your recent article on ‘‘The 
Metaphysics of Physics” prompts me to writeagain. Possibly the 
answer to my question is very simple ; it will be the less trouble 
to supply it. 

My question is this :— When light passes through a lens, it gives 
an inverted image in which all the natural colours appear. Now, 
unless I am mistaken, the geometrical theory of optics teaches 
that all the rays of light cross each other in a mathematical point. 
If they do not so cross, then the image will be blurred. All the 
energies of the telescope maker are concentrated on reducing the 
locus of crossing to the smallest possible dimensions. How can 
rays thus pass without setting up the phenomena of interference ? 
Let it be borne in mind that the waves are of all lengths and fre- 
quencies proper to the colours of the object in front of ‘the lens, 


Next, let us suppose that the notion of a Euclidian point ; . 
if I may be pean the words, geometrical nonsense, od thane 
locus of crossing really has the superficial dimensions sufficient re 
accommodate the passage of a wave. This does not help us at all 
When light is made in the ordinary way to pass through a yery 
small hole, we get, as is well known, interference fringes round te 
image. If a very narrow slit in a plate is used, we get black inter. 
ference bands, ‘These facts are matters of elementary opticai 
knowledge. They are due, I presume, to the narrowness of th 
space through which the light waves have to pass; but howevas 
narrow these may be, they must be wider than the locus of cross. 
ing. It is understood that rays of different colours cannot inter. 
fere with each other, but it is certain that with white light inter. 
ference does take place. Will anyone tell me why interference 
does not occur in refracting telescopes ¢ 

One other question, as I am writing, What is the cause of a 
variation in intensity of light? The velocity being a fixed 
quantity, it cannot depend on velocity. The wave length being « 
fixed quantity, it cannot depend on change in wave length. The 
number of vibrations ras second being a fixed quantity, it cannot 
depend on number, It only remains to say that the more intensely 
luminous a body is, the greater is the number of rays of light 
— off at any instant. This postulates that there are light and 
dark spaces in the ether, that there are distinct lines of light with 
intervening dark spaces. This explanation seems to be consistent 
enough, but it is irreconcileable with certain statements which 
have been recently made to the effect that a “ ray” has no exist. 
ence, the ether being uniformly filled with light. 

February 20th. ¥. 


WESTON'S PULLEY BLOCKS, 


Sirk,—-In your impression for February 9th is a letter setting 
forth that all the chain pulley blocks which were called into exist 
ence by Weston’s invention cannot have an efficiency of more than 
50 per cent., or they will not hold the weight. 

This is based on a false assumption, and, as a matter of fact, 
good blocks in good order have an efficiency of over 60 per cent. 

The mistake made by your correspondent is very simple an. 
very common. In the first place, he has forgotten that static 
friction is much higher than dynamic friction ; and in the second 
place, he has overlooked the difference between driven ani 
driving gear. In other words, gear which will drive to advantage 
when lifting a weight will be driven in a reverse direction at « 
great disadvantage by the weight trying to fall. 

To take the simplest case, a screw and worm wheel. ‘The screw 
will easily drive the wheel with a loss of at most 30 per cent. in 
friction, but the wheel will not turn the screw at all; and it is 
well known that the efficiency of screw pulley blocks is very high, 

Manchester, February 21st. OLD Jie, 


BOURDON GAUGES, 


Sir,— May I suggest a very simple experiment which shows 
clearly the action of the Are’ Fi gauge! Take a slip of paper 
about lin. wide and, say, 6in. long, oy bend it into a curve of long 
radius. Now attempt to bend it again anywhere transversely, and 
it will either crumple or straighten itself out. This is precisely 
what happens ina Bourdon gauge, except that the sides of the 
tube are slightly curved to begin with, for the steam pressure tend 
to make the cross section of the tube circular, thus increasing the 
transverse curvature, and so causing a straightening tendency. 
The reason for this straightening is so obvious that it need not be 
entered into, especially as, like many obvious things, it would take 
some space to explain. Briefly, what happens is that the depth 
of the beam is increased by transverse Dendin . If the same 
longitudinal curvature is maintained, there must be an increased 
tension in the convex edge of the beam. This is resisted by the 
tensile strength of the material, and longitudinal flattening occurs. 
I think this will be quite clear to anyone who will take the trouble 
to use a slip of paper in the way I have suggested, 

February 21st. L. St, Lawrence, 


COAL PER SQUARE FOOT OF GRATE SURFACE. 

Sir,—I shall be very much obliged to any of your readers who 
can give me some information as to the maximum weight of coal 
which it is possible to burn per hour on a grate of given size. | 
believe that in torpedo boats, as much as 10 ib. per foot of grate 
have been put into the furnace, much of this is, however, blown up 
the chimney. With too sharp draught the coal is lifted off the 
grate. There ought to be some way to prevent this. 

Can any reader tell me how much mm or astaki it is 
possible to burn ae hour, say, in a fire-box 3ft. wide by 6ft. long / 

Westminster, February 20th. Rossta, 


YORKSHIRE SANITARY INSPECTORS AT SHEFFIELD.—The York- 
shire branch of the Sanitary Inspectors’ Association held its 
general meeting in Sheffield on the 10th inst. The districts repre- 
sented were Leeds, Middlesbrough, Harrogute, Ilkley, Wakefield, 
York, Hull, Rotherham, Rawmarsh, Altofts, Denby Dale, Skipton, 
and other places, A visit was paid to Chapeltown, on the invita- 
tion of Newton, Chambers, and Co,, Limited, to inspect that 
section of the great Thorncliffe Works which is devoted to the 
manufacture of Izal. The firm is at present, and has been for 
some time, exceedingly busy on orders for the War-office for supplies 
for the use of the troops in South Africa. The quantity of the Iza! 
tluid disinfectant ordered up to date is adequate to make 6,700,000 

lions, An object of interest to the sanitary i tors was Dr. 

resh’s new steam disinfector, of which this firm undertaken 
the manufacture, After luncheon at the works, the members of 
the Association proceeded to Blackburn Meadows to view the Shef- 
field Corporation’s new experimental bacteria beds for the treat- 
ment of sewage. In the afternoon they were officially received by 
the Lord Mayor at the Town Hall, after which papers were read 
7 Dr: Robertson, Medical Officer of Health for Sheffield, and 

r. 8S. H. Adams, of York. Dr. Robertson’s subject was ‘The 
Nature of Infection, with Special Reference to Microbes.” Mr. 
Adams devoted himself to illustrating the various methods of 
sewage disposal in several important cities and towns in England 
and on the Continent. 

PostaL Factory, Mount Peasant, E.C.—The 
members of the staff held their sixth annual dinner at the Hotel 
Cecil, on Saturday, the 10th inst., Mr. W. worth, superin- 
tendent, in the chair, the vice-chair was occupied by the assistant- 
superintendent, Mr. W. A. Rylands. The guests included Sir G. 
Murray, K.C.B., Mr. J. C. Lamb, C.B., C.M.G., Mr. J. Ardron, 
Mr. J. Gavey, M. Inst. C.E., Mr. M. F, Roberts, M. Inst. C.E., 
Mr. G, Morgan, Mr. G. W. Hook, Mr. J. F. Lamb, Mr. A. Brooker 
General Electric Company), and Mr. W. V. Morten (National 

‘elephone Company), whilst letters expressing regret at their 
inability to attend were received from his Grace the Duke of 
Norfolk, Sir W. H. Preece, K.C.B., Sir H. Fischer, K.C.M.G., 
Mr. A. F. King, Mr. J. Hookey, Mr. C. E. Stuart, Mr. 8. C. 
Hooley, Mr. A. F. Varley, and Captain Davy, R.E. The toast of 
“The Queen,” pro by the Chairman, having been enthusi- 
astically received, ‘‘ Engineering” was proposed by Mr. J. M. G. 
Trezise and responded to by Mr. J. Gavey, M. Inst. C.E. The 
Secretary, Sir G. Murray, K.C.B., in responding to the toast of the 
evening, ‘‘ The Post-office and Telegraph Services,” which was pro- 
posed by Mr. M. F. Roberts, M. Inst. C.E., was very cordially 
received and expressed his pleasure at the opportunity of meeting 
the staff at the dinner, which, by a happy coincidence, was being 
held on the first anniversary of his appointment to the Post-office. 
‘Our Guests,” ably proposed by Mr. F. H. Horner, was 
acknowledged by Mr. J. C. Lamb, C.B., the health of the chair- 
man being given by Mr. G. F, Marsbridge. 
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RAILWAY MATTERS. 


litan District Railway in the last half-year 
bie a6, 000 passengers without accident of any kind. 
ca ? 


Tur inhabitants of Penzance are not satisfied with the | 

aah Great Western Railway service, and are seeking increased 
for passenger traffic. 

Swansea and Mumbles Railway will pay a dividend of 
 eference and 6} on ordinary. It is expected that the new 
ackpool to Norton, will be ready by August. 


lane and Fishguard Railway will be worked 
the Great Southern and Western of Ireland and the English 
Wy at Western. The Limerick Council have withdrawn opposition. 


Tue train mileage of the Great Northern Railway 
Ey the last half-year showed an increase of 368,000 miles, of 
ooh 300,000 were additional miles run for the Manchester service. 


Iv the United States, out of 1,292,735 cars in freight 
wrvice, 1,176,599 are fitted with automatic couplers. This | 
amounts to 91 percent., as against 69 per cent. in 1898, and 16 per 
cent. in 1892. 

Tur French State Railways have ordered ten locomo- | 
tives in America, partly because they are cheaper than if made in | 
France, and also because the American firms have promised to 
deliver them in time to do service during the Exhibition period, 


Tur promoters of the Manchester City Railway scheme 
have decided not to proceed any further with their deposited | 
Bill, and have accordingly withdrawn the petition presented to 
Parliament last Friday for leave to introduce the Bill. 


T'uE 4000th locomotive is just being completed at the 
Crewe works of the London and North-Western Railway Company. 
It will be sent to Paris for the forthcoming Exhibition. The 
engine isone of Mr. F. W. Webb's latest designs, and will temporarily 
bear a French name, 

EvmeNnt_y with the intention of not being thwarted 
by the action of the inhabitants of Atherstone, who for some time | 
have caused all the trains passing over the level crossing at that 
town to reduce their speed to the regulation limit, the London and 
North-Western Railway Company has decided to construct a bridge 
over the road at this place. 

Tar Rhondda and Swansea Bay Railway authorities 
report an increased revenue on the half-year of £3681] 6s, 8d. 
‘This will permit of 4 percent. dividend on preference shares. On the 
Board, Mr. W. Jenkins, of the Ocean Collieries, will take the 
place of the late Mr. Bath; Mr. T. Jones, of Greyshire, in place 
of Sir J. J. Jenkins, who retires ; and Mr, G. Dear, in the room of , 
Mr, Vivian. 

Ow1nG to the delay caused in the train service by the 
snowstorms, an accident occurred on the Great Northern Railway | 
near Capley Hill, Leeds, on the evening of the 15th inst., by which | 
six persons were injured. It appears that a passenger train from | 
Knottingley to Leeds was standing for signals between Capley Hill | 
and Beeston, when another passenger train ran into it in the | 
rear with considerable force. 


Ay electric tramway system has been installed at | 
Lourdes. There is six kilometres of lines. The power-house con- | 
tains three 200 horse-power Corliss condensing engines, each driving | 
by belts a 150-kilowatt generator, There are twenty cars each 
capable of carrying forty passengers, and six trailing cars to accom- 
modate thirty-two persons. The installation was made by the 
French Thomson-Houston Company. 


A parent has been taken out by an engineer in Boston, 
U.S.A., for the combination of an additional air port with the 
Westinghouse engineer's brake valve, by the use of which an auto- 
inatic flow of sand to the rails is ensured whenever an emergency | 
application of the air brake is made. The use of sand is import- 
ant in an emergency application of the brakes as an additional 
means of securing a short stop, and under such circumstances it is 
desirable that every part of the brake shall be applied by one 
motion only on the part of the engineer. 


Tue half-yearly report of the Midland Railway Com- 
pany shows an increase in receipts of £126,908 against an increase 
in expenditure of £274,124. The passenger train mileage shows 
an increase from 9,695,733 to 10,019,776, and the goods train | 
mileage a decrease from 14,328,728 to 14,177,436. The causes of | 
the net revenue of the company being adversely affected are | 
stated by the directors to be increased competition, long con- | 
tinuance of foggy weather, the increased cost of coal, and the fact | 
that the half-year comprised two working days less than in 1898, 


4, on pref 
section, Bl 


Tue Koss 


Last Thursday an unusual railway accident occurred 
in Dublin. A loaded cattle train, consisting of twenty-six trucks, 
* got beyond the control of the driver on approaching Harcourt- 
street terminus, and could not be pulled up in time to prevent it 
from dashing into’the wall at the end of the building. the pair of | 
buffers and the stop-bank, 3ft. thick, upon which they were fixed, | 

yielded to the impact, and the engine drove a huge hole in the 
terminus wall, where it was brought to a stand, having half its | 
—_— overhanging the street below. The driver of the train was | 
badly injured. 
| 


At the half-yearly meeting of the proprietors of the | 
Neeepiien District Railway, the chairman, Mr. J. 8S. Forbes, 
said that the report of Sir J, Wolfe Barry and Sir W. H. Preece | 
showed that they were perfectly satisfied that the essential factors 
had been determined, and those were that by electricity they | 
could move a much larger weight than the weight of their ordinary 
trains, and that the capacity would be quite 500 passengers per 
train as against 450; that they could propel them more rapidly, 
with greater certainty, with much less exhaustion of time, either 
or starting, and they believed more economically per 
in mile, 


THE half-yearly report of the North-Western Railway 
Company which was presented to the shareholders at the general 
meeting shows an increase in revenue receipts of £211,778, and an in- 
crease in expenditure of £238,829, as compared with the last half- 
year of 1898, A total of 15 miles 19 chains has been added to the 
length of the company’s lines open for traffic. Passenger trains 
ran a total of 13,954,046 train miles, as against 13,755,002 during 
the corresponding period in 1898--an increase of 199,044 miles. 
Foods trains ran a total of 11,439,336 train miles, as against 
11,336,613—an increase of 102,723 miles; 45,562,079 passengers 
Were carried—an increase of 1,657,698 ; and 22,097,371 tons of 
merchandise and minerals—an increase of 1,092,391 tons, 


'RENCH capitalists have made repeated efforts to obtain 
Preece for constructing new lines of railway in Turkey. Such 
eHorts on the part of any European country are of no little inter- 
national importance. “A Parisian syndicate is now seeking to 
awe 4 concession for a line from Dedeagatsch to Rodosto, sixty 
oa es west of Constantinople, and thence to Burgas, a port of 

“astern Roumelia on the Gulf of Burgas on the Black Sea. The 
Projected line would intersect the Orient line half-way between 
and Adrianople, It is said that the Porte approves 
ti © project in view of its strategical importance. The natural con- | 
tion with of this line ina northerly direction would be its connec- 
fortilied the Bulgarian Railway at Shumla, which is a strongly 
na Shee and an important strategic point. Such a connection 
North. ead to forming the shortest line of communication with 
eal western Europe, and the interests of the Orient Railway 

ould suffer greatly in consequence, | 


la Moselle 


NOTES AND MEMORANDA, 


A NEW system of photography at a distance is said to 
have been invented by an officer of the Italian artillery. By his 
method photographs can be taken at a distance even so great as 
ten and eleven miles, 


Ir is mapenten that La Société des Hauts-Fourneauu de 

as decided to establish a large coke-making plant on 
the Solvay system on the banks of the Scheldt, to be capable of 
producing about 150,000 tons per year. 


EXPERIMENTS have been carried out at Cherbourg Roads | 


with the submarine boat Narval, which is to serve as a model for 
other vessels of that class. ‘The experiments, says the 7'/mes, were 
considered satisfactory, and the Narval returned unassisted to the 
arsenal, 


EXPERIMENTS have been made at Bradford with 
screened clinker from the refuse destructors, with a view to its 
utilisation as a filtering medium at the sewage works. Although 
these tests have not been entirely successful, it is considered 
possible that this material may be suitable for the purpose in places 


| where the sewage is not of so difficult a nature to treat as at 


Bradford. 
THE average daily water supply of the metropolis 


| from the Thames during December was 109,570,472 gallons ; from 


the Lea, 54,207,654 gallons; from springs and wells, 36,233,084 
gallons ; and from ponds at Hampstead and Highgate, 239,647 
gallons. The daily total was, therefore, 200,250,857 gallons for a 
population estimated at 6,020,845, representing a daily consump- 
tion per head of 33°26 gallons, 

An electric crane, which is said to be the largest in the 


world, has been erected at the Imperial Dock at Bremerhaven, in 
Germany. It stands at the entrance to the repair dock, and will 


be used for the installation of ships’ boilers and other heavy | 


machinery. The total height of the crane is 118ft. from the top of 


| the foundations, and the total span is 72ft., giving a useful span of 
| 444ft. from the front of the masonry wharf to the middle of the 


hook. 


In a large hat manufactory in New Jersey a 250 horse- 
power electrical heating plant has been installed, the heat being 
applied to irons, moulds, &c., for shaping and’ finishing felt hats. 


| Although the cost of a heat unit generated electrically is neces- 


sarily greater than if generated by other means, the waste in the 
application of electric heat is a minimum, while in localisation, 
ease of control and cleanliness, it is superior to any other method ; 
these advantages have made the installation at New Jersey a 
success, 


In answer to a question asked in the House of , 
, Commons on Monday last, Mr. Macartney said that the number of 


engineer officers who have joined the Navy from the college at 


| Keyham during the financial year 1899-1900 was thirty-seven, and 


the number of engineer officers entered from outside sources 
thirteen. -In addition to the above, thirty chief engine-room arti- 
ficers have been promoted to the rank of artificer engineer. 
Three hundred a sixty engine-room artificers have been entered 
up to date. 


Marstre is the name of a new high explosive which 
the Ordnance Bureau of the U.S, Navy is experimenting with. 
Although its composition is kept secret by the inventor, Mr. 
Hathaway, marsite is supposed to be a nitrate compound, and can 
only be exploded by the combined forces of percussion aud con- 
cussion. Jt is thus claimed to be safe to handle, and being insen- 
sible to heat and cold can be used in any climate. Should marsite 
prove to have all the qualities that its inventor claims for it, its value 
for heavy ordnance will be remarkable. 


Tue half-yearly report of the Manchester Ship Canal 


shows that this undertaking is making steady and substantial 
strides towards financial success. The revenue receipts amounted 


| to £140,591, and the expenditure to £99,808, leaving a credit 


balance of £40,785. A comparison of the tonnage dealt with 


shows that last year 2,429,168 tons of se2-going craft and 348,940 | 


tons of barges, altogether 2,778,108 tons used the canal, compared 
with 686,158 tons of sea-going craft, and 239,501 tons of barges, 
altogether 925,659 tons in 1894, the first year’s working. 


DurinG the last ten years the coal production of the 
Urals has been, in poods of 361b., as follows :—1890, 15,200,000 ; 
1891, 14,900,000 ; 1892, 15,400,000; 1893, 15,900,000 ; 1894, 
17,000,000 : F895, 15,700,000 ; 1896, 20,000,000 ; 1897, 22,600,000 ; 
1898, 20,100,000 ; 1899, 22.000,000. It will be seen from these figures 
that theoutput of coal inthe Uralregion has been strikingly meagre. 


| This state of affairs may be traced to two reasons: firstly, the 
| coal worked on the western slopes of the Urals is of poor quality ; 


secondly, there is an almost total lack of the most necessary means 
of communication on the eastern slopes. 


Dvurine last year Messrs. Crookes and Dewar exam- 
ined 4792 samples of London water bacteriologically. They also 
made 2456 chemical analyses of London waters throughout this 
period, making a total of 7248 samples examined. During the 
tirst six month the Thames-derived companies’ clear water wells 
contained on the average 32 bacteria per cc., while the New 
River and river Lea supplies contained respectively 18 and 25, 
During the second six months the number of bacteria in the waters 
from the three were respectively 22, 12, and 14. These results 
show that during the year effective filtration of the London waters 
has been properly maintained, 


A NICKEL steel alloy with exceedingly low expansion 
has been produced by M. Guillaume, of the Bureau International 
des Poids-Mesures, A steel rod, 1000 mm. long, expands 
1-035 mm. on heating to 100 deg. Cent.; in the case of an alloy 
with nickel, this expansion increases until it reaches the maximum 
at 24 per cent. of nickel. From then on, with a greater percentage 
of nickel, the expansion decreases again, being only 0°0877 mm. in 
case of an alloy of 35°7 parts nickel and 64°3 parts steel, hence is 
one-twelfth of that of steel or one-eighth of that of iridium, which 
heretofore possessed the lowest expansion. If the percentage of 
nickel rises above 35°7 parts, the expansion becomes larger again. 


Tue determination of the recalescent point of nickel 
steel has been made by two Americans, Messrs. H. Souther and 
F, S. Flavel, for the Pope Manufacturing Company. It appears 
that the recalescent point of 0°25 carbon steel is a little over 
1600 deg. Fah., while that of 0-50 carbon steel is between 1350 deg. 
and 1400 deg., and that of 5 per cent. nickel steel, with 0-25 carbon 
is about 1080deg. Fah. The recalescent point of pure nickel is 
1112 deg. Fah. “This furnishes an explanation of the super-sensi- 
tiveness of nickel steel to heat treatment. The proper annealing 
temperature for the simple carbon steel is, according to Mr. 
Souther, a full red, while for nickel steel the heat should not be 
over a cherry red. 


At the monthly meeting of the Royal Meteorological 
Society, held on Wednesday evening, Dr. R. H, Scott, F.R.S., 
read a paper giving the results of the percolation experiments 
which have been carried on at Rothamsted by Sir J. B. Lawes and 
and Sir J. H. Gilbert, from September, 1870, to August, 1899. 
Three gauges were used with 20in., 40in., and 60in. depth of soil 
respectively ; the area of each gauge being one one-thousandth of an 
acre. The amount of water collected at the depth of 40in. is 
always in excess of that collected at 20in., and also of that collected 
at 60in. In the winter months more than half the amount of rain 
penetrates into the soil and is available for springs, while in 
summer this amount only reaches a-quarter that of the rain. 


MISCELLANEA. 


AN experiment made lately with a well-known form of 
| motor carriage shows that the friction of the gearing absorbs 3°2 
horse-power. 


| Tue total cost of removing snow from the streets of 
Leeds last week was £3750. On one day 2570 men and 1380 carts 
removed 17,500 loads of snow at a cost of £850. 


A MEETING of students, at which past-students are in- 
| vited to attend, will be held in the Durham College of Science, 
Newcastle-upon-Tyne, to-day, February 23rd, at 5 p.m., to con- 
| sider the advisability of forming a Students’ Volunteer Corps. 

Tue Thames Conservancy Board has under considera- 
tion the construction of a new additional lock at Teddington, on 
land adjoining the present one. It will be the largest on the 
oa its length between the gates will be 650ft., and its width 

t. “ 


Tue Gloucester County Council have decided to take 
over the Thames and Severn Canal, It is said to be the first 
instance of a public body taking over a waterway in the public 
> mrs Some £15,000 has lately been spent on the repairing of 
the canal. 


WE hear from the Patent Shaft and Axletree Company, 
of Wednesbury, that the seventh and last span of the Frere and 
; Colenso bridges, to which we have several times alluded in these 
| columns, was completed on the 17th inst., or about one month sooner 
| than the contract period. 


Tur United States Consul at Java mentions in a recent 
report that Java is ‘‘the very finest kind of a country for auto- 
mobiles,” as the roads are good, and owing to the bad climate the 
| wear and tear on horseflesh is very great. He is convinced that it 
| would pay to introduce them, 


THE population of Para, in Brazil, has doubled during 
| the last tive years, and new industries are constantly springing up. 
| The United State Consul at this place mentions that a good oppor- 
| tunity for the investment of capital is the building of an artificial 
| port and dock at Manaos, the cost of which would be about 
£500,000, 

THE first battleship built at Devonport was the Ocean, 
which was laid down in February, 1897. Since then two other 
| first-class battleships, the Implacable and the Bulwark, have been 
| launched. he fourth vessel of this type is now under construc 
| tion in this yard, viz., the Montagu. ‘The Ocean was commissione:| 

this week. 


A statue of the late Sir Benjamin Dobson was un- 
veiled at Bolton last Saturday, The cost of the monument was 
| raised by public subscription. Sir Benjamin Dobson died in 1898, 
,and was four times Mayor of Bolton. He was a member of the 
| firm of Dobson and Barlow, the well-known makers of textile 
machinery. 
| Ow February 10th the new ice-breaker built on Lake 
| Baikal, make a trial trip from Listvennitsehnoye to Pereyemnaya 
| and back through ice 2ft. 7in. in thickness. The total distance of 
| eighty miles was traversed in twelve hours. The trip is said to 
| have beenentirely satisfactory, and the engines developed uniformly 
sufficient power to keep the lake open for traffic during the winter. 


| THE spirit of this practical age has but little respect for 
the traditions of the past, and the Holy Land is no exception in 

| this case. It has been decided, in order to facilitate trafic along 

| the shores of the Dead Sea, to establish regular intercourse by 

; means of small steamers. The first steamer has been purchased, 

pe its first trip upon the Dead Sea will certainly be a historic 
event. 


| A Datry Show and Exhibition will take place, under 
the auspices of the Argentine Rural Society, in Buenos Ayres, in 
May next. The Department of Agriculture is desirous of obtain- 
| ing as many exhibits from this country as possible. All machinery 
| tools, and instruments exhibited will be exempt of customs 
duties, and free carriage from the port will be provided by the 
Government. 


At a meeting of the Tramways Committee of the 
Sunderland Corporation held on Monday it was reported that it 
was expected that the purchase of the company’s undertaking 
would be completed by the 28th inst. It was decided to recom- 
mend the Council to invite tenders for an electric snow plough, 
which, in winter time, would keep the lines free from snow, and 
which could also be used either as a brush, for pouring water on 
the lines, or as a general road-watering agent. 


Tue Secretary of State for War is prepared to receive 
applications from gentlemen desirous of the appointment of 
Inspector of Ordnance Machinery, third class, with the honorary 
rank of lieutenant in the Army Ordnance Department. From 
the.e candidates will be selected those considered best qualified 
to fill four vacancies. Applications, together with all necessary 
documents, must be addressed to the Under-Secretary of State 
for War, War-office, Pall Mall, London, S.W., before March 15th, 
1900, 


THE Secretary of State for Foreign Affairs has received 
a despatch from her Majesty’s Consul at Rome stating that a con- 
cession to build and work a railway from Civitavecchia to Octe, 
passing through Tolfa, is offered by the Italian Government to 
private enterprise. The survey of the proposed line, entrusted to 
an Italian engineer, is nearly completed, and the plans and 
estimates will be submitted within a month or two. Such particu- 
lars as have been received may be examined on personal applica- 
tion at the Commercial Department of the Foreign-office. 


At the last general meeting of the Glasgow Technical 
College Scientific Society, held on the 10th inst., Mr. David Home 
Morton, M.I.C.E., in the chair, a paper was read by Mr. William 
Shanks, ex-Provost of Barrhead, on ‘‘ The Bacteria! Treatment of 
Sewage.” The paper was for most part an exposition of the prin- 
ciples underlying the septic tank system of sewage treatment and 
the advantages of the system over that of chemical precipitation 
and filtration, but information was also conveyed as to the results 
of working the installations of septic tanks at Exeter, London, 
Manchester, and Barrhead. The installation at the latter place— 
which was described in our columns some time ago—deals with the 
sewage of some 10,000 inhabitants, giving about 400,000 gallons 
per day. The cost of laying out the installation, which consisted 
of four septic tanks and eight filters, had been about £5000, 


A DYNAMOMETER car is being built in the shops of the 
Illinois Central Railroad, and will be operated jointly by the 
railway company and the Department of Railway Mechanical 
Engineering of the University of Tlinois, It will be 
equipped with special apparatus and instruments for road 
tests of locomotives, air-brake tests, and line inspection, as 
well as for dynamometer work. The dynamometer recording 
apparatus will have three tandem cylinders 3in., 6in., and Qin. 
diameter. By combinations of these, the apparatus can be used 
for making tests with any train, from the lightest passenger to the 
heaviest freight train. ‘The track inspection apparatus in the new 
car will automatically record deviations from gauge and level of 
rails, the superelevation of rails on curves, time, distance, &c. 
This is accomplished by transmitting, by means of oil, the motions 
of an independent pair of wheels under the car to small cylinders 
in the car. The pistons in these cylinders follow the motions of 
the wheels below, and their piston-reds carry the pens by which 

the records are marked on a moving sheet of paper. 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all eases be accompanied by a large 
eavelope legibly directed by the writer to himaelf, and stamped, in order 
that answers received by us may be forwarded to their destination, No 
notice can be taken of communications which do not comply with these 
instructions. 

*," All letters intended for insertion in Tak ENGINEER, or containing 
questions, should be accompanied bu the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken af anonymous communications, 

*,* We cannot undertake to return drawings or manuscripts; we must 

therefore, request correspondents to keep copies. 


REPLIES. 


H. F. (Bristol).—The paper to which you refer was probably a lecture by 
Mr. William Allingham on ‘‘ The Training of the Mercantile Marine,” 
read before the Royal United Service Institution on February 8th, 1898. 


Covurpiinec.—An article on couplings appeared in our impression for July 
3ist, 1885. You may be able to obtain a copy of the report on the 
Nine Elms trials from the Railway Department, of Trade, 
Whitehall. 


F. W. T. (Farnborough).—The Bundy time checker was illustrated, and 
its action minutely described, in THe EncingeerR of March 1ith, 1898. 
The offices of the makers, British Bundy Company, are in Southwark- 
street, S.E. 


E. L. (Windsor).—A device of the sort you describe has been used for the 
manufacture of watches, and we do not see why it should not be 
applied successfully to other machine tools, Perhaps electricity or 
hydraulic power might be used instead of compressed air. 


J. R. (Birmingham).—We should say that the question you ask us as to 
the weight of motors must be answered in the negative. It is, how- 
ever, impossible to speak definitely unless you send us further infor- 
mation as to the horse-power of the motor you intend to use, &c. 


F. B.—No leading article of the kind appeared in our pages. The duties 
of resident engineers are far too various to be dealt with in a leading 
article. There are resident engineers for docks, railways, drainage, 
bridges, and half-a-dozen other distinct branches of engineering, civil 
and mechanical, 

P. V. (West Didsbury).—You will find a good deal of information in an 
article, ‘‘ Hot Water Cylinder Jackets," in THe Enainger for October 
14th, 1887. A Signor Guzzi proposed the use of oil heated in the flues 
and circulated in the jackets. We believe that an arrangement of this 
kind has been recently patented in England. 

J. D. (Southsea).—There is no direct answer possible, because there has 
hitherto heen no experience of such velocities as that attained by the 
Viper. All that we can say is that the power required augments in a 
ratio much higher than the cube of the speed. You will do well to 
consult Mr. Mansel’s articles, which we have published from time to 
time. They go to the root of the question of hull resistance. 


OLD So.p1er (Brentwood).—So far as is known, the Mauser rifle used by 
the Boers is practically the same as the Lee-Enfield, with the exception 
that the rifling has a somewhat sharper twist. The later patterns are 
provided with a ‘‘ loading stick,” a piece of wood by the aid of which 
the cartridges can all be put into the magazine at once. It seems pro- 
bable that this adjunct would be soon lost or thrown away. In the 
opinion of experts, the Mauser is a less useful service weapon than our 
own rifles, 

H. W. W. (Hammersmith).—We cannot tell what is in fault from your 
very mneagre statement. The tube may be put down through clay in 
such a way that the air has not sufficiently free access to the water to 
cause it to follow up the bucket of the pump, or the joint between the 
tube and the pump may not be air-tight, or the foot valve may be leak- 
ing, or the bucket may be too far above the level of the water. It is 
certainly too far if it is 27ft. above it. Write and send sectional sketch, 
showing dimensions, 

Ampntniovs.—We have never noticed the extra discharge from a syphon 
to which you refer. We must ask you in the first instance to make 
some experiments which will confirm your statement. If the depend- 
ing leg of the syphon dips into water, the virtual head will be increased 
by the pressure of the atmosphere in a way sufficiently obvious, and 
the delivery will for that reason be aug ted d with that 
through a hole in the bottom of the vessel. shape of the 
orifice will greatly affect the delivery. 

M. C.—We quite well recall the article, though we cannot say where we 
saw it. It certainly did not appear in these columns, or in those of 
any technical contemporary. ©f course there is nothing in it. Pro- 
bably there is nothing under the sun which has not some electrical 
qualities, but we do not suppose that a beneficent providence has 
supplied cabbages with it with a more liberal hand than, say, turnips 
or cauliflowers. The whole thing was an amusing hoax on the non- 
technical press, for which, we believe, some ingenious _— in a well- 
known works not far from a great school wére responsible. 


8S. W. F.—There are many books upon locomotives, on their manage- 
ment, on their construction, on their history, and so on, but we do not 
know of any volume, certainly no small book, which treats of locomo- 
tive designing. Your best course would be to examine the working 
drawings which appear in these pages from time to time, and include 
nearly every type of engine. You a. also examine M. de Moulin’s 
book -there are four large volumes in nch—at your technical library. 
For the actual construction of the engine, which must be considered in 
getting out a design, we do not think you can do better than to read 
the series of articles by Mr. Hughes which were published in the years 
1892 and 1893 in Tur Enainerr. The articles were subsequently 
published in book form by E. and F. N. Spon. If there is any parti- 
cular information you want about a locomotive we shall be glad to 
assist you in obtaining it. 


AS I 
Again, the 


INQUIRIES. 
PLANT FOR MANUFACTURE OF WELDLESS TUBES. 
Sir,—! should be much obliged if you could give me the names of 
firms who manufacture the above, could state what is the smallest 
practical le size of plant for weldless tubes from lin. to 4in. in diameter. 
Ipswich, February 20th. W. R. 


MEETINGS NEXT WEEK. 


British AssoctaTiIoN oF DRAUGHTSMEN (MANCHESTER Branca). 
Thursday, March Ist, at § p.m. Paper, “Electric Traction,” by Mr. R. 
C. Walker, Member. a 

Tar oF ELectricaL March 3rd, 
at 2.30 p.m., Students’ Visit to the Waterloo and City Railway. Meet at 
the Generating Station. 

Society or Arts.—Tuesday, February 27th, at 4.30 p.m. Foreign and 
Colonial Section. Paper, ‘| Agricultural Education in Greater Britain,” 
by Mr. R. Hedger Wallace.—Wednesday, February 28th, at 8 p.m. 
Ordinary Meeting. Paper, ‘‘ Pneumatic Despatch,” by Prof. Charles A. 
Carus-Wilson, M.A. 

CLEVELAND InstTiTUTION oF ENGINEERS.—Monday, February 2¢th, at 
7.30 p.m., in the Hall of the Cleveland Literary and Fhilosophical Society, 
Corporation - road, Middlesbrough. | Practical Demonstration of the 
Method of Preparing Metals and Alloys for Microscopic Examination, by 
Mr. J. E. Stead, F.1.E. 

Tue InstiruTion oF Juntor March 2nd, at 
8 p.m., at the Westminster Palace Hotel. Paper, ‘‘ Electrolytic Zinc 
as a Protective Metallic Coating for Iron and Steel,” by Mr. William 
Paddon, Member, of Wrexham.—Saturday, March 8rd, at 3 p.m., Visit to 
Maudslay, Sons, and Field's Belleville Boiler Works, East Greenwich. 

Tae Institution oF Civic Enarnerrs.—Tuesday, February 27th, at 
8 p.m. Ordinary meeting. Paper to be read, ‘Corrosion of Marine 
Boilers,” by Mr. John Dewrance, M. Inst. C.E. Papers for consideration, 
‘* Economical Railway Construction in New South Wales,” by Mr. Henry 
Deane, M.A., M. Inst. C.E.; “The Tocopilla Railway,” by Mr. Robert 
Stirling, M. Inst. C.E. 
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THE UTILISATION OF WASTE HEAT. 


We have always before us schemes for utilising waste 
heat, some sensible, some very much the reverse of 
sensible. These schemes rise and fall in importance, 
wax and wane in interest, with the rise and fall of the 
price of fuel. For some time past, and doubtless for 
some time to come, steam users will be disposed to listen 
to suggestions to which during an epoch of cheap coal 
they would turn a deaf ear. There is nothing like a 
definite statement in figures for fixing facts and driving 
home arguments. The half-yearly reports of many of the 
principal railway companies are now before us, and we 
find that the outlay of the locomotive departments on 
fuel has augmented very seriously. The Great Eastern has 
spent more by £24,600; the North-Eastern by £26,000 ; the 
Great Western, £31,000; the Lancashire and Yorkshire, 
£35,000 ; the Great Northern, £40,000; the Great Central, 
£52,000 ; the Midland, £60,000; the London and North- 
Western, £67,000. Other railways show a like proportionate 
increase in coal bills. Some of the excess is accounted for, 
of course, by increased mileage due to better traffic. But 
when we have discounted this fact, not only do we see 
that dearer fuel renders economy essential, but that even 
when fuel is cheap an increased consumption enhances 
the pecuniary value of a saving. An economy of a penny 
a ton on a thousand tons is not much, but one penny on 
500,000 tons means a gain of over £2000, which is well 
worth having. There are a great many ways in which 
fuel may be saved.. In other words, there is nfortunately 
scarcely any use to which fuel can be put in which 
it is not wasted more or less. Within the limits 
available we can only touch on one field for invention 
—that presented by the steam engine and steam boiler. 
The first we may dismiss with a very few words.. The 
best type of steam engine gets very nearly all the possible 
work out of a pound of steam. The time has gone past, 
we are happy to say, when the steam engine was 
erroneously denounced as a most wasteful machine for 
rendering natural energy available for the performance 
of work. We know now that the steam engine is really 
a very efficient machine. It is the process of obtaining 
the fluid with which it works that is wasteful, as has 
often been pointed out in these columns. We have first 
to make an elastic fluid from water, and then to turn this 
fluid into water again. It is this double process that 
involves waste of money. The fluid once produced, 
is used, as we have said, very nearly to the full theo- 
retical advantage by the best engines. It is therefore 
in the manufacture of the steam that we have the 
fullest opportunity of effecting economies. Using 
figures once more to drive home our arguments, let us 
take the case of an engine which is using 15 lb. of steam 
per horse per hour, the boiler making 7:5 Ib. of steam per 
pound of coal. Here we have a consumption of 2 lb. of 
coal per horse per hour. Now it requires no extra- 
ordinary development in boiler engineering to get the 
evaporation up to 10 lb. per pound of coal. At this rate, 
the engine will use but 1-5 lb. of coal per horse per hour. 
On the other hand, the evaporation remaining at 7°5 lb., 
we must cut down the consumption of steam to 11°25 lb. 
per indicated horse-power per hour to reduce the con- 
sumption of coal to 1°5 lb. per indicated horse-power 
per hour. This is a most exceptional figure, reached by 
very few engines indeed, and then only when working 
under conditions peculiarly favourable to economy. 
Put in this way the facts are forcible. They show at 
a glance that it is to the boiler we must look as the 
member of the complete mechanical combination which 
is at once most in need of improvement, and perhaps 
most susceptible of it. Indeed, as a rule, it will, not be 
found difficult to effect a saving of 10 per cent. in fuel, 
while a saving of 10 per cent. in steam may be quite 
out of the question. 

Broadly stated, the main source of waste in the genera- 
tion of steam is the escape of heat up thechimney. The 
heat developed by the fuel is expended in raising the 
temperature of the coal itself; in heating the cold air 
admitted to the furnace; in raising the temperature of 
the feed-water to the boiling-point proper to the boiler 
pressure ; and in converting the feed-water into steam. 

he value of all these processes, the quantity of fuel 
they represent, and the way in which they should 
appear’in a balance-sheet, have been discussed and re- 
discussed in our pages a dozen times. Without going 
into details, it seems to us to be enough to say that the 
efficiency of a boiler. varies between 50 and 80 per 
cent. . That is to say, of all the heat. produced by the 
combustion of fuel, 50 per cent. in a bad boiler, 80 

r cent. in a very good boiler are realised in the steam 
available for the engine. The difference may be said, 
without greatly stretching the truth, to go up the 
chimney. It is not to be disputed that much of the 
waste heat might be caught and utilised; but there are 
reasons why it is not so caught. In the first place, the 
gases must be hot when they go into the chimney, or 
there will not be adraught. Asa matter of fact, a draught 
got in this way is the most expensive possible, save one. 
The exception is a steam jet in the chimney. -A fan can 
be run for about one-tenth of the power represented 
by the waste heat required to command a good draught. 
A tall chimney will cost from £1000 to £5000—very much 
more than will a fan plant. But the fan is not used and 
the chimney is, largely because it is essential to 
discharge the products of combustion high up in the air 
over the roofs of surrounding houses. This necessity 
must be taken into account in so far as factories are con- 
cerned, but it does not hold good of steamships ; yet we 
believe that in most cases a chimney stack 100ft. high 
would be sufficient, because with a fan combustion 
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On the 19th inst., at 12, Fopstone-road, S.W., ALEXANDER KENDALI 
MackINNon, M.I1.C.E., &c. 
On the 16th inst., at Haulbowline, King’s-avenue, Ealing, W., of 
bronchial pneumonia, Joun ORME ANDREWS, M.I.C.E., late superintend- 
ing civil engineer of H.M. Dockyard, Haulbowline, Co. Cork, and formerly 
i of Portland breakwater, in his sixty-eighth year. 
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could be more easily controlled than is possible with a | heavy guns could generally cause much slaughter. Field 
chimney, to the end of preventing the giving off of | guns are, at least, as likely to flank a trenchand fire along 
smoke. With a short chimney and an arrangement for | it asaheavier piece. Such a position would probably only 
heating the air such as Howden’s, or Ellis and Eaves’, | be held long enough to give time to the retreating column, 
we have no doubt that economies well worth having and if held by mounted infantry they might get offsuddenly 
could be secured. It is perhaps hoping against hope to or at night, and fall back on a similar trenched position 
fancy that steam users with great chimneys ard large | made by others who had preceded them. On arriving at 
batteries of boilers will carry out modifications costing a a strong position, more regularly defended, a more deter- 
good deal of money in the pursuit of an economy about mined stand would doubtless be made, and then would 
which they are doubtful. But new works are going up in | come the need for guns of position, or siege guns, both 
every direction. The boiler shops of the whole country | for attack and defence. This brings us to the interesting 
are full. It does not seem that we would do our duty by | question of the whereabouts and future of the 
our readers engaged in new enterprises if we did not urge Boers’ heavy guns. It is reported that a large 
on them the advisability of pausing and considering | proportion of these have been brought down to take part 
whether they are or are not going to do the best they can|in the sieges of Ladysmith and Kimberley. It was 
in the way of generating steam. | difficult enough to move them forward at leisure; to 
The economy wrought by such arrangements as those | withdraw them under pressure of an enemy must be 
we have named for heating the incoming air at the} much more difficult. Should we advance and lay siege 
expense of the waste gases represents but one way in | to Pretoria, or even Bloemfontein, these guns will be of 
which these gases can be utilised. We have the yet more | the greatest importance. Report says that hardly any 
important saving that can be wrought by heating the have been left in the forts defending Pretoria. We have 
feed-water. The popular feed-water heater is Green's no doubt, however, that the Boers will find means to have 
economiser, which has well earned its high reputation. some of them back in their batteries, but surely many of 
But a Green’s economiser takes up a great deal of room; them should be captured. 
it costs much money; has very often more heating; We have heard what our own papers have said 
surface than the voilers, and is limited in its application. against our own strategy and in praise of that 
Thus, at sea, its use is quite precluded by its weight and of the Boers. It has seemed to us throughout 
volume. Yet it ought not to be impossible to devise that events might easily make it appear that the 
means by which much heat now wasted at sea could be Boer strategy was fatally wrong. We will frame 
saved. In steamships nothing is done because too much an imaginary complaint in illustration of this, and 
is wanted ; because a savingof 14 per cent. cannot be had, suppose that the following is printed in a paper in Pre- 
no one willaecept half as much. The quantity of heat toria:—‘*Can anything be more suicidal than the plans 
going up the chimneys of steamships is enormous. There | of our leaders? They began by alienating foreign sym- 
does not to us appear to be the smallest difficulty in | pathy as far as possible by a most dictatorial ultimatum ; 
litting. the base of the chimney with a coil of piping | this they followed up by actually drawing the sword and 
through which the feed-water could be pumped. Lining | making irruptions into the British territory, on the plea 
the chimney at the base, it would protect the plates, and | of raising the Dutch; but they had not the courage of 
keep them cool; details are unnecessary. Coils, again, their convictions, for to do this they should only have 
night be fitted in the smoke-box in such a way that they left the force necessary to secure communications, or, still 
would not interfere with the cleaning of the tubes; one | better, should have sent forward into Cape Colony well 
such arrangement has been advertised in our columns for | equipped mounted men who could take care of themselves, 
a long time. There ought really to be no trouble in | and subsist on the enemy and use their mobility in such a 
getting very hot feed-water into marine boilers in some | way as to be as ubiquitous as possible. Instead of this, they 
such way. It is enough to mention the Kirkaldy live- knocked their heads against towns which they could not 
steam heater here, because, although there is in it some take, and there they sat down and waited for the British 
certain, but as yet unexplained way, a means to economy, | forces to collect and come up in succession; they even 
it can scarcely be said to effect a saving by utilising the | gave time for men to be formed in corps. The Boer farmer, 
waste heat of the gases. | ready in a few hours, was thus made to squat and wait 
In the mere matter of combustion, again, there is room | till not only British troops came from remote parts of 
for economy. The ordinary method of firing is not satis- | the world, but till farmers could be collected and drilled 
factory from this point of view. It is to be regretted | from Gloucestershire, Yorkshire, and all England, from 
that so many systems of machine firing have disappointed Canada, Australia, and New Zealand, and till London shop 
those trying them. It is a curious comment on all that | assistants could learn how to ride in City riding schools, 
has been done in this way recently that the old Juckes and be brought out in overpowering numbers. In the 
grate, with travelling chain fire-bars, is now coming into meantime the batteries of Pretoria were being dismantled, 
favour again, answering, it is stated, every purpose of and the guns drawn with immense labour into British 
far more costly and complex devices. The great defect | territory, to be exposed to destruction. Our stores of 
of all machine firing, which is also its virtue, is that it ammunition were being wasted, and provisions exhausted. 
does not lend itself to changes in the rate of firing. Its Our men were being killed and worn out by privations 
very inflexibility secures proper combustion and equable , and by digging trenches by scores of miles, in order finally 
evaporation. But it often happens—every night at most to fall back broken and disappointed to begin work 
electric light stations—that boilers have to be forced for | which might have been carried out at the beginning with 
an hour or so, to carry the peak of the load, and so every prospect of success, but has now to be undertaken 
far hand firing has been found indispensable. But even | with depleted stores, diminished forces and guns, and 
with hand firing there is room for a great deal of im- injured prestige.” We are reminded of the hare in the 
provement. It does not appear to be essential that a fable who had mobility, but she went to sleep and let the 
hand-fired furnace door should be kept wide open for con- | tortoise creep past her. We have supposed the case to 
siderable periods. Nothing of the kind takes place on | be put strongly, but we think that there is force init. If 
many railways. A combination of hand and mechanical our readers refer to our article of October 13th, they will 
firing appears to us to be both desirable and possible. In see that we there advocate the principle of checking 
boiler management the objects to be secured are the | strongly defended positions by establishing earthworks in 
admission to the fire of the smallest quantity of air com- | front of them, rather than attacking them, the main force 
patible with satisfactory combustion, the raising of that , passing on elsewhere ; and what is true for us naturally 
air to a high temperature, and the discharge of the products | applies equally to the Boers. 
of combustion from the chimney at a low temperature. 
Much has been done, no doubt, but it does not seem that | 
the resources of science are yet expended. 
There remains for consideration the utilisation of the| Apout the middle of last year we discussed in these 
waste heat of the gases, in superheating the steam, and | columns the project for a consolidation of all the leading 
keeping the cylinder hot ; but this is quite another branch | steel producers of the United States, with a capital of 
of the subject, has very little to do with boiler engineering, | 500,000,000 dols., and with the Carnegie Steel Company 
and nothing with the economical generation of steam—in | as a basis. It all came to nothing. The National Steel, 
other words, with the production of the working fluid for | Federal Steel, American Tin-plate, and American Wire 
the engine—at the least possible expense. and Steel Companies, which were to have been parties to 
pr arrangement, ent on their several ways, and the 
| only outcome is a lawsuit brought against the Carnegie 
ae ee | Company by Mr. H. C. Frick for the appointment of a 


TRUSTS AND STEEL PRICES. 


Now that a rapid advance hasbeen made, and the great | receiver and dissolution of partnership. In effect, the 
value of mobility illustrated, we shall probably hear few | proceedings are levelled against Mr. Carnegie himself, 
complaints of our field guns. Moreover, we now hear and from what we can make out, the grievances which 
that shrapnel is by far the most efficient projectile. The | Mr. Frick is asking the Courts to remedy are common to 
fact is that-we are now engaged in the field operations the other partners, one or two of whom appear to have 
for which field guns and shrapnel shells are specially in- , been dealt with by the principal in a very summary 
tended. Stress is laid on the horse artillery, which | manner. The cable tells us that “the bill in equity 
has the equipment, in which power has been sacri- | alleges malice by Mr. Carnegie towards Mr. Frick, and 
ticed to mobility to the greatest extent. We must not, | fraud in attempting to acquire the latter gentleman’s 
however, lose sight of the fact that these rapid manceuvres | 6 per cent. interest in the company at a maximum of 
are only possible at times. When possible they often | 6,000,000 dols. instead of a real value of 16,238,000 dols.” 
offer the great advantage of bringing us in contact with |The message goes on to say this:—‘ Mr. Frick, asserts 
our enemy on unprepared ground; but the greatest in legal form that the company’s profits in 1898 were 
rapidity is needed, for each man can trench sufficiently | 21,000,000 dols., which sum was doubled in the succeed- 
to get fair cover in twenty minutes. It is evidently pos- ing year, aocording’to Mr. Frick’s estimate, although 
sible then for troops to use trenches in a fairly rapid|the Carnegie estimate was only 40,000,000 dols. 
movement. For example, suppose that Cronje in his | Last year Mr. Carnegie received and retained 1,170,000 
retreat: had decided on his next halting-place, he | dols. paid for the option of purchase within ninety days 
might have sent mounted men provided with spades, | of his 58} per cent. share for 157,950,000 dols. Mr. 
so as to trench, to some extent, before the arrival | Frick impeaches Mr. Carnegie’s methods, by which, he 
of his main body and wagons. Such _ trenches alleges, Mr. Carnegie retained his partners in his power 
would not afford cover to the stores and wagons, | through written engagements obtained when their interests 
but they might constitute a kind of defence which men were still unpaid for.” We give the figures as the cable gives 
with magazine arms and smokeless powder might hold at | them, except that we have omitted those referring to the 
great advantage compared with their assailants, and the | estimated value of the concern, on the ground that they are 
wagons might: pass on two or three miles beyond it. obviously erroneous. Evenasthey stand, the figures are not 
Against infantry extending along a well-made trench | altogether lucid, as a consequence, no doubt, of the limi- 
artillery could do little.. The best chance of carrying such | tations imposed upon telegraphic communication and the 


a trench would be a night attack, so as to interfere, as far | cost of transmitting an elaborately detailed statement. 


| 
| between the lines. Mr. Carnegie, after ann Paes 
intention of devoting the remainder of his life ta® his 
works in order that he might achieve his ex ed 
ambition of dying poor, gave an option on his —— 
ship rights, which represented nearly three-fifths of i 
entire interests of the concern; and subsequently— ° 
sumably when the option was not taken up—he quaewit , 
_with some of his associates and exercised the pant 
, acquired “ through written engagements ” to get rid of an 
| at least ofthem. It is not to be supposed that Mr. Fri k 
_ was merely one of his “ tame ducks,” for that gentlemay 
| was in a very large way in the coal and coking business 
before he joined forces with the Carnegie Company 
But the “ written engagements obtained when their 
interests (in the Carnegie Company | were still unpaid for" 
reads very like a confirmation of the story that before 
being entertained at all as part of the Carnegie menage 
| and irrespective of the business brought in, Mr. Prick 
| and the others were forced to write out their resignations 
in advance, leaving them in the hands of Mr. Carnegie for 
| acceptance at his pleasure. It would be possible, on the 
| basis of Mr. I’rick’s allegations, to adduce several interest. 
|ing morals concerning Mr. Carnegie’s methods, but the 
| case is still in the courts, and public judgment on a one. 
| sided statement would be unfair and impertinent. There 
_is no question, however, that there has been a dispute in 
‘the Homestead Works ; that Mr. Carnegie refuses to be 
shelved, as seems to have been the aspiration of the 
| junior partners; that much valuable information will be 
| elicited during the course of the trial; and finally— 
though not the least important—that the profits of the 
concern can only be described as prodigious. 

We may concern ourselves here with the last point, for 
its bearing on the country and the country’s fiscal policy, 
The Carnegie estimate, we are told, places the profits for 
last year at the equivalent of £8,000,000 sterling. During 
the shufiling game played last year, the capital was re. 
arranged, and we are really not quite sure what is the 
exact as distinguished from the nominal amount to-day, 
But if the dividend was 200 per cent. some years ago, we 
are safe, remembering the arbitrary prices of last year 
and the developments of the company in the acquisition 
of sources of supply of iron ore and coal, in assuming 
that the return is now considerably more than that figure. 
That it was earned legitimately enough we do not doubt; 
but that it could have been earned without the protection 
afforded by the tariff and the monopolistic encourage- 
ment made easy thereby is impossible. The quarrels of 
Mr. Carnegie and his friends have no direct concern for 
us, and little enough for the American people. But there 
is another aspect of the case. As the Standard’s corve- 
spondent at New York puts it: “Of greater general im- 
portance is the consideration of Government and trade 
interests. Should the above profits be thought excessive, 
very interesting inferences may be drawn regarding the 
price properly chargeable for the armour works, the pros- 
pects of foreign competition, and the proper rate of 
tariff protection for this industry." Every one who knows 
anything at all of the recent progress and present posi- 
tion of the American iron and steel trade must be awaie 
that the industry has got far beyond the stage when Pro- 


should now be compelled to submit to an absence of com- 
petition in order that these huge concerns may flourish 


dition of things. The Carnegie Company does not stand 
alone in this respect, of course. The Republic Steel 
Company was enabled during the second half of 
last year to report net earnings of 2,714,100 dols. The 
American Car Foundry Company for the nine months to 
November 30th earned a net 2,717,412 dols., and the 
Tennessee Coal and Iron Company is boasting that its net 
earnings represent quite 50 per cent. on its capital. The 
American Steel and Wire Company has a larger business 
than either of these two last-named, and it is a good type 
of the concerns with grossly exaggerated capital which 
have been floated within the last year or two. It has a 
capitalisation of 40,000,000 dols. in preferred, and 
50,000,000 dols. in common, stock. The preferred is 
returning dividends at the rate of 7 per cent. per annum, 
and report has it that the company is earning sufficient 
to pay from 10 per cent. to 12 per cent. on the common 
stock. It has been estimated that the preferred stock 
about represents the value of the plants, while the 
common stands for ‘ goodwill” or ‘“ water,” which has 
gone somewhere, and on which dividends must be paid. 
Nobody grudges prosperity to any American industry, 
but when it profits exorbitantly at the expense of the 
general public, the people, so it would seem, have just 
cause for complaint. It is part of the protective 


facturers become excessive, domestic competition will 
adjust the equilibrium. But the Trusts stifle com- 
petition and hold the consumers at their mercy, 
contenting themselves with a small profit, or even no 
profit at all, in the foreign market, while they satiate 
their greed on the defenceless home market. Any 
schedule of duties which stands as a bulwark to legalise 
extortion seems a perversion of the taxing power 
incapable of defence by any school of economy, and 
specifically condemned, as is pointed out for our edifica- 
tion, by the last Republican platform in its definition of 
the principle of Protection as *‘ equally opposed to foreign 
control and domestic monopoly.” J 

It is small wonder that under the present condition of 
things there should be a multiplication of iron and steel- 
making companies in the United States, and that the 
interests at present in existence, and not comprehended 
within one of the several combines, should be making 
haste to take advantage of the situation. The American 
Steel and Wire Company is planning to enlarge its 
field of operations. By three amendments to its articles 
of association, which were down for consideration at the 
annual meeting on the 20th inst., and which were no 
doubt agreed to, it is empowered to engage in mining and 
to operate railways and steamships whereby the company 


as possible, with aimed fire. Here neither light nor! But the meaning seems tolerably clear if one reads 


puts itself in line with the Federal Steel Company, the 


tection was an aid to development; and that the country ° 


beyond all human reason is anything but a creditable con- . 


tariff theory that when the profits of protected manu- . 
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| 
‘ompany, and the American Tin Plate | 
re amendment to guarantee the pay- 
f | nd assume the obligations of other corporations, 
ment of & q firms,” points to the absorption of other | 
rgons ane Among recent Trust formations, the most | 
undertakings combination of steel sheet mills with a} 
important 000,000 dols. It is stated that 25 out of 29 | 
capital of 5 ry been absorbed, and that they control , 
large four outsiders operating 55—showing that, 
160 mil oe plants have been included in the scheme 
large plants prefer to stay out. Significant, | 
sods ‘another way is the extension on the part of the 
100, pa Fuel and Iron Company, which should lead to 
Coles ‘elopment of the iron ore fields of the southern 
set t Utah and the growth of a considerable manu- 
‘i industry on the Pacific slope of America. The 
ll work eleven mining claims, and has taken 
large tract of coal land and some limestone ledges. 
L gual of lease of the ore lands are that a royalty of | 
Eb : ents a ton shall be paid on an annual minimum 
. pa of 150,000 tons, with the provision that 180,000 
outp more must annually be taken from these leases 
3 any other ore bodies of the region can be utilised 
pew jessees. Mr. Frick, too, having quarrelled with 
Mr, Carnegie, is organising a company of his own in the | 
nanufacturing district of Pennsylvania. He is purchasing 
the Maryland Steel Works from the Pennsylvania Steel 
Company for 7,500,000 dois., and proposes to rebuild the | 
four existing furnaces and make them 500-ton producers 
like the Duquesne furnaces of the ¢ arnegie Company. The 
new company, we are told, will do mainly an_ export 
pusiness, & feature of the American steel trade with which 
\r. Frick is thoroughly familiar, he having placed the 
(arnegie Steel Company far away in the van of American | 
companies which do a foreign business. Besides deliver- 
ing plates to the New } ork Shipbuilding Company, some 
shipbuilding on a small] seale will be done at the Sparrow's 
point Works; and it is intended, when the shipping 
subsidy Bill becomes law, to extend this branch, These 
which we have enumerated are some of the more signifi- , 
vant of the many movements at present on foot for the 
spread of iron and steel making in the United States. 
(apital is being attracted more and more into this channel 
jy virtue of the huge profits which are made possible by 
the tariff. In the end the multiplication of steel works 
may lead to severe competition at home, but most likely 
the manufacturers will agree upon a modus vivendi which 
will enable them one and all to make good profits still at 
the expense of the consumer, who cannot buy in the best 
and cheapest markets, because he is hampered by the | 
high rates of import duty. 


National 8 
Company 


facturing 
company W! 


ACETYLENE AND THE HOME-OFFICE, 


Ix the London Gazette of February 6th last it was 
announced that after the expiration of forty days it is 
proposed to submit to her Majesty in Council the draft of 
anorder in Council providing that acetylene, when in ad- 
mixture with atmospheric air or with oxygen, shall be | 
deemed to be an explosive within the meaning of the Ex- 
plosives Act, 1875, and that it shall not be manufactured, 
imported, kept, conveyed, or sold. 

We are sorry to notice that in certain quarters this | 
action upon the part of the authorities is being referred to 
as a restriction on the use of acetylene, and to see that | 
various consumers are wildly asking whatever they are 
to do with their generators when this Order comes into 
force. We are said to be again exposed to grandmotherly 
and obstructive legislation, and a deal more nonsense of | 
similar import. Asa matter of fact the new Order is, | 
like all the previous official regulations respecting acety- | 
lene, most sensible ; the only surprising, and, in view of 
the spread of ‘technical education,” humiliating thing 
about it is that such an elementary, not to say childish, 
Order has been found to be necessary in such a country 
as England. Yet it is, or was, necessary ; and our one 
complaint must be that it was not issued some months 
ago. We may go into the history of this matter; for, | 
although we should prefer to allow the prime cause of the 
Order to be forgotten as quickly as possible for the credit | 
of our compatriots, it may be well to do our best to pre- | 
vent a repetition of a similar state of affairs. 

Some time during the past autumn the Scarborough 
District Lighting Company was formed to introduce into | 
the surrounding villages a material known as “ electroid | 
gas.” This was to be prepared under the directions, or | 
according to a process owned by the Electroid Gas Light 
Syndicate, and was stated to consist of acetylene | 


| judicious manner by the Home-office. 


_ tors do not add air to the gas; therefore, to the general 


India. 


| Doubtless he 


| the Indian Section of the Society of Arts. 


| percentages unemployed were as low as 2:4 and 2-3 respec- | 
‘tively, compared with 3:7 and 4:7 in 1898. Last ep 


| seven years. 


Filey. Whether the installation was ever put into opera- 
tion we do not know; but last month the Bridlington 
local authority received a communication from H.M. 
Chief Inspector of Explosives, pointing out the dangers 
of electroid gas, suggesting a revocation of the licence, | 
and foreshadowing the issue of the above-mentioned 
Order. | 
It were uncharitable to miss this opportunity of express- | 
ing our complete satisfaction with the new rule, and of | 
placing on record our opinion that the acetylene industry | 
has been treated, now as hitherto, in the fairest and most | 
No restrictions at | 
all will be put upon the employment of acetylene by this | 
or any other Order, except such as are undoubtedly 
requisite to ward off dangers. Properly-designed genera- 


consumer, the new regulation makes no difference 
whatever. 
PROMISING MARKETS FOR BRITISH ENGINEERS. 


PromisinG markets for the British engineering and other 
trades are those which were reférred to a few days ago by Mr. 


| Joseph Walton, M.P. for Barnsley, who has returned to London | 


after an extended tour in China, Japan, Corea, Indo-China, | 
He travelled over 3000 miles on the inland | 
waterways of China, including 1000 miles up the Yangtse. | 
He says that with so limited an area of cultivable land, and | 


| with a population increasing at the rate of 500,000 annually, 
| it is absolutely essential for Japan to extend her territory. 


He refers to Japan as “a land of peace, plenty, and civilisa- 
tion.” On the Upper Yangtse alone there are 5000 trading 
junks, each manned by some 100 men, making a total of | 
500,000 persons, engaged in the carrying trade—* fearless | 
men of fine physique.” Whilst British engineers and other | 
manufacturers are doing little to extend their interests in 
the Yangtse basin, those of France, Germany, and Japan are 
most actively engaged. He declares that the agreement | 
announced in the House of Commons, as enabling British | 
goods to be carried in British ships to every riverside 
town and station in China, is practically a dead letter. 
will ventilate the matter in Parliament. 
He considers that more gunboats are needed to protect 
British trade. In 1885 seven-eighths of the imports 
to French Indo-China came from England, Germany, | 
and China. But at the present time, owing to French pro- | 
tective tariffs, three-fourths of the imports come from 
France, and only one-quarter from the rest of the world. | 
This matter also should, in the interest of the British | 
engineering and other industries, receive attention in the 
House of Commons. That all these places are promising 
markets for the British machinery and other trades, if pro- | 
perly looked after, is very clear from Mr. Walton’s further 
observations. Business with some other portions of the | 
East would undoubtedly also be benefited if realisation were 
to attend the proposals of Mr. Maclean, M.P., just made to 
In an address on | 
new projects of railway communication with India, he | 
advocated the linking of the Russian and Indian railway 
systems, in order to reduce to nine days the journey from 
Lendon to Caleutta. The scheme, he holds, is quite prac- 
ticable as an engineering feat, involving the construction of 
a few hundred miles of railway through the passes of the 
Hindoo Koosh and Himalaya. Lord Edmund Fitzmaurice 


, and others present approved of the principle of the scheme. 


LABOUR. 


Lanovr being the second of the two chief means of pro- 
duction, of which capital is the first, it is matter for satisfac- 
tion as regards the general state of the trade of the country 
to know that things are faring better with the British work- | 
man than for some years past, and that he is getting his full 
share of benefit from the current trade improvement. The | 
Labour Department of the Board of Trade, in their annual 
statistics, state that the employment returns for “the 
engineering, shipbuilding, metal, building, and miscellaneous 
trades,” received from trade unions, show that_of a total 
membership of about 500,000, an average of only 2°4 per cent. | 
were unemployed during 1899. It is very satisfactory from | 
many points of view to find that this is a lower percentage | 
than in any of the last seven years, and that it is indeed 
hardly more than one-half the average for that period. | 
Among the principal groups of trades the most marked im- | 
provement, as compared with 1898, took place in the engineer- | 
ing and metal, and the shipbuilding groups, in which the 


attention was called to the fact that the members unemployed | 
in these two groups were somewhat smaller in the first portion 
of 1898 by the dispute in the engineering trade, which lasted 
into that year. The figures for the shipbuilding trade show 
a steady improvement year by year throughout the whole 
The iron and steel trades have also shared in 


SHIPBUILDING AND MARINE ENGINEERING 
DURING 1899. 
No. 

Berore treating in this final article of shipbuilding and 
engineering abroad during 1899, and then calling brief 
attention to the outstanding technical features and notable 
productions of the year both at home and abroad, it is 
necessary that we should refer to the work accomplished 
in other districts of the United Kingdom than those head 
centres of the industries—the Clyde, the Tyne, the Wear, 
the Tees, and Belfast—which have almost necessarily re- 
ceived most attention in what has gone before. 

Barrow-in-Furness although counting but one firm— 
Vickers, Sons, and Maxim, Limited—calls for notice for 
several reasons. The tonnage launched at the works of 


| this company was not only larger in amount than for 
'some years past, but consisted of a notable variety of 


vessels. There were six vessels of 32,672 tons and 
34,500 indicated horse-power, as compared with 24,079 
tons and 35,700 indicated horse-power in 1898, and 16,122 
tons and 45,800 indicated horse-power in 1897. The 
vessels included the British battleship Vengeance of 
13,100 tons and 13,500 indicated horse-power ; three pas- 
senger steamers, the largest being the Ortona of 8000 
tons for the Pacific Company ; a turret-deck steamer for 
the Clan Line, and a steam yacht of 500 tons. During 
the year it may also be noted this company was very 
successful with the warship work undergoing completion, 
which consisted of one first-class cruiser and three 
torpedo boat destroyers. One of the latter attained a 
speed only exceeded by one other of the fifteen torpedo 
destroyers tried during the year, and another developed 
the highest power of any of the class. The works con- 
tinue very fully employed, warship work alone comprising 
a battleship for Japan of 15,200 tons; three armoured 
cruisers, the King Alfred of 14,100 tons and 23 knots 
speed, and the Euryalus and the Hogue, each of 12.000 
tons ; and a 30-knot destroyer. 

On the Mersey, during the year, the firm of Laird 
Brothers floated the Glory, a 12,950-ton battleship, a 30- 
knot torpedo destroyer for a foreign Power, and the paddle 
steamer Mabel Grace, of 1314 tons, having compound 
engines of 5500 indicated horse-power which gave her a 
speed of 20} knots ; the most notable paddle steamer of 
the year, a description and view of which appeared in our 
issue for September 15th last. 

On the Thames no battleship was launched during the 
year, consequently the work done by Thames builders, if 
measured by mere volume of tonnage, is in no way com- 
mensurate with the renown of the river or of the firms 
established on its banks. During 1898 two battleships 
were launched, and work proceeded on them as on other 
vessels during 1899. The Thames Ironworks completed 
the Shikishima for the Japanese navy, and advanced 
almost to completion the battleship Albion, as well as 
making satisfactory progress with the Duncan and Corn- 
wallis, each of 14,000 tons and 18,000 indicated horse- 
power. Yarrow and Company launched five, and Thorny- 
croft four, torpedo destroyers for Japan, and during the 
year also the first-named firm passed six 31-knot speed 
destroyers through their trials. The machinery output 
not only included what is involved above, but that for 


' two of Elswick’s big cruisers, and for the Royal Yacht by 


Humphrys, Tennant and Company; the machinery of 
the Goliath and Pomona (built in the dockyards) by Penn; 


the machinery for three other dockyard-built ships by 


Maudslay, Sons, and iield, and for a war sloop built at 
Sheerness by the Thames Ironworks. The machinery out- 
put for 1899 totalled 177,280 indicated horse-power ; for 
1898, 140,000; for 1897, 116,300 ; and for 1896, 137,815 ; so 
that the output for 1899 compared favourably with that 
of previous years. 

Coming now to speak of the foreign shipbuilding out- 
put. As already indicated, when referring to the propor- 
tion of tonnage built by British shipbuilders to foreign 
account during 1899, there has been increased enterprise, 
activity, and skill evinced by foreign shipbuilders in 
supplying not only their own but other nations’ needs as 
well. This will no doubt prove, as time goes on, in the 
case at least of certain foreign countries, a growing 
menace to the long-established prestige of the British 
shipbuilder as the world’s great provider. 

Proceeding to give some statistics on shipbuilding and 
engineering abroad, we base our general figures on those 
returned by Lloyd’s Register, but at the same time utilise 
details supplied by individual firms direct to the daily 
journals before mentioned in the course of these articles. 


generated by the carbide-to-water system, purified, and 


| There was built abroad, during 1899, 292 steamers of 
then mixed “with inert matter and a proportion of | 


the improved condition of trade. Returns received by the 
Board of Trade from over 200 iron and steel works—exclusive 


oxygen ”—whieh was evidently an elliptical method of | of blast furnace men—show that employment in 1899 exhibited 
saying a certain proportion of air. Now, one of the chief | a marked improvement as compared with the previous year, 


| 580,940 tons, and 251 sailing vessels of 174,000 tons, in 
| addition to 56 war vessels of 176,170tons displacement. The 
' share taken in this aggregation of work by the various coun- 


chemical features which distinguishes acetylene from other | the average number employed being 80,998 against 76,892, or | tries will at once be gathered from the following table :— 
inflammable gases is its very much higher explosive limit | an improvement of 5-3 per cent. - i 
Mm presence of oxygen, so thata much smaller percentage Country. Warships. — pea iy 
of air in acetylene is dangerous than that which affects the ELECTRICITY AND METROPOLITAN RAILWAYS. 
ety : coal gas, for instance. This being so, and being} electrical working of the section between Karl's (dispine’t) 
or long time to all chemists, and Court and High-street, Kensington, of the Metropolitan Germany .780 ... 105 252,464 
students of the a ready copious literature of acetylene, it | District Railway will commence in three or four weeks. United States 8 9,130 156 
Was recognised considerably before last summer that one | Legal troubles have delayed the commencement of the new France a a 65,880 65 
of the most important factors to ensure safety when burn- | system. The obstructions have been singular, but they have ge re 17,480 36 
ing acetylene was that the gas should be absolutely free | not bgen electrical. Nothing can be more satisfactory than Holland 3 — = 
from oxygen—even such as might be introduced during | the results of electric traction. Nothing can be more un- —— ‘ i beg 31 
the re-charging of an ordinary generator. Yet we have | Satisfactory than the behaviour of the residents around and emacs ps 34 
ere & proposal wilfully to add the very ingredient with- about Karl's Court. It is quite certain that electric traction Gears sp mat 1,340 3 
out which acetylene is as harmless as any combustible | Will be introduced on one of the sections of this strange —‘Austro-Hungary . 1 2,300 9 
substance can possibly be. It is a common practice to metropolitan dual system. | British Colonies .. — ... ... 
draw 1 per cent. or so of air into coal gas during its — Bia) ct eres 
; but that has nothing to do with the matter Belgium 
: aad and we should have hoped that anyone contem- Ar a meeting of members of Parliament representing Turkey 2 400 2 
Plating the erection of an acetylene installation would | the constituencies of South Wales and Monmouthshire, which was be eae "ea _ 
have investigated the properties of the new gas somewhat held at the House of Commons on Monday, and over which Mr. Totals 56 ...176,170 ... 500... 881,117 
More thoroughly than to allow him to make a mistake | Alfred Thomas, chairman of the Welsh Parliamentary Party,| From the above table it will be seen that the total out- 
_ might have easily been fraught with the gravest of Vales Hicstrical Ponte Distsitation Company's iit Which te to put of all the foreign countries—merchant ship and 
mcarborough “ompany | by the Bill contains 1087 square miles, comprising the whole of | igure which, as in the case 0 
concentrated upon the village of Hunmanby, near | Glamorganshire and the most populous parts of Monmouthshire. | production, marks a considerable advance on previous 
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achievements. It may, however, be pointed out, as some 


slight solatium to those who begrudge foreign countries | 
their advance, that even this high figure only exceeds the | 


total output of the North-East Coast group of distriets— 
879,000—by a paltry 2000 tons, and that of the Clyde 
district—491,000 tons—by about 55 per cent. 

The three leading countries abroad as regards production 
are seen to have been Germany, with 252,464 tons; United 
States, with 233,408 tons ; and France with 155,674 tons. 


All other countries are considerably behind this. Ger- | 


many’s contribution to the world’s total was mainly 
made up by the output of three or four establishments, 
which have for years past earned the distinction of 
being amongst the world’s greatest shipbuilding yards. 
Taking the lead, as respects German firms, and in respect 
of the marine engine production even leading the biggest 
British firms, there is the Vulean Company, of Stettin, 
which turned out five vessels of 52,700 tons and 55,300 
indicated horse-power. Included in the returns furnished 
by the company was the leviathan Hamburg-American 
liner Deutschland, which, however, the company did 
not actually launch till the 10th January. Adding to the 
foregoing figures the 16,000 tons and 33,000 indicated 
horse-power of this great vessel—whose advent on the 
Atlantic is now being looked forward to with intense 
interest—brings them up to 68,712 and 88,300 respec- 
tively; a splendid record. Other vessels were the 
Patricia, also for Hamburg, of 13,293 tons, but with the 
low power of 5300 indicated horse-power ; and the Konig 
Albert and Hamburg, each of 10,642 tons, and fitted with 
engines of the quadruple-expansion type of 9000 indicated 
horse-power. Besides these, and other huge vessels for 
the merchant fleet of Germany—the average tonnage 
being as high as 11,450 tons—there was an armed 
cruiser of 9800 tons for Japan. Blohm and Voss, of Ham- 
burg, had an output of 59,350 tons and 35,900 indicated 
horse-power, made up of six vessels, giving an average 
of 9890 per vessel. Four were twin-screw steamers for 


leone and the second for Russia, from the yard of 
Burmeister and Wain, Copenhagen; the screw steamer 
Franz Ferdinand, 6044 tons and 8600 indicated horse- 
power from the works of the Austrian Lloyd, Trieste ; 
the battleship Potemkine, 12,480 tons and 10,600 indicated 
horse-power, from the. Imperial Dockyard, Nicolaieff, 
Rus’ia; the Varese, an armoured cruiser of 7500 tons and 
14,000 indicated horse-power, from the yard of Orlando 
Fratelli, Leghorn; the cruiser Garibaldi IV., 4880 tons 
and 13,000 indicated horse-power, from the yard of Gio 
Ansaldo and Co., Seatri Penante; and three merchant 
steamers of 4050 tons and 1500 indicated horse-power, 
from the works of N. Odero and Co., Genoa. During the 
year the Nagasaki Dockyard and Engine Works, Japan, 
delivered at that port the twin-screw steamer Ava Maru, 
built to the order of the Nippon Yusen Kaisha, for 
European service. This vessel is 6300 tons?gross, 463ft. 
in length, 7150 tons deadweight capacity, 4000 indicated 
horse-power, and 14} knots speed. Materials have been 
ordered for the building of two other steamers for the 
Nippon Yusen Kaisha of the same dimensions, but of 
15 knots speed. Besides these, the Yard at Nagasaki is 
at present occupied by four other steamers ranging from 
160ft. to 270ft. in length, the last-mentioned being a twin- 
screw steamer for the Shanghai-Hankau trade. 

In outstanding technical features the shipbuilding and 
marine engineering work of 1899, both at home and 


already projected lines at an accelerated rate, commen- 
surate with the volume of work accomplished. The year, 
of course, saw the launch and the adyent into service of 
the largest vessel afloat, the Oceanic ; and it also saw the 
launch of the speediest, the Viper, regarding whose 
performance there is now no dubiety, the maximum speed 
attained on trial having been 35-5 knots, and the average 
834-8 knots. The advent of this wonderful craft and her 
subsequent success on trial certainly marks the engineer- 


German fleets, and one a triple-screw battleship of 11,000 | ing event of the year, although, after all, in her main 
tons and 13,000 indicated horse-power for the German | features she is but an enlargement of the Turbinia, whose 


navy. 


I’. Schichau, of Dantzic, launched a screw | performances so startled the world of engineering and 


steamer of 12,500 tons and 8000 indicated horse-power | shipping two or three years ago. The ability to go astern, 
for a Bremen company, and John C. Tecklinborg, of | however, and at so considerable a pace as 15 knots, is a 
Gestemunde, had amongst his output two twin-secrew | feature in the Viper, having no counterpart in her fore- | tioning the best modern facilities for river and harbour 
steamers, 7440 tons and 3400 indicated horse-power, also | runner, and adds to the turbine-propelled class of craft | improvement, dock formation, Ke. The year 1899 say 


for the Bremen company. 


Of the mercantile tonnage reported from the United | 
States, a considerable proportion, it will be understood, | 


does not affect the general commerce of the world, being 
intended for service on the Great Lakes. As showing the 


size of vessels employed in that trade it may be noted that | 


eleven steamers were built for it during 1899, of upwards of 


Company, of Philadelphia, turned out a cruiser of 10,000 
tons, and 20,000 indicated horse-power for Russia, and a 
serew steamer ef 5500.tons for the port of New York. 
The Union Irenworks, of San Francisco, include in their 
output a battleship of 12.500 tons, and 14,600 indicated 
h@rse-power ; a monitor of 3300 tons, and three torpedo 
destroyers of: 420 tons, all: for the United States navy; 
also a 5600-tons screw steamer for the pert of New York. 
The Newport News Company turned out seven steamers, 
all for the port of New York, four of which -were sister 
vessels of 4572 tons, and two sister vessels of 5100 tons ; 
all fitted with triple-expansion engines of 3800 indicated 
horse-power, and three double-ended marine boilers, 
working at 180 1b. pressure. 

Large as the American output for 1899 was, there is 
nevertheless every likelihood of its being’ greatly ex- 
ceeded during the present and succeeding years. From 
a statement, just furnished by the Commissioner of Navi- 
gation at Washifigton, of the steel vessels—all steamers 
—now ‘under construction, or to be laid.down; in the 
shipyards on the seaboard of the United States, it appears 
that warship construction is represented by 50 vessels 
of 140,318 tons displacement. Besides these, Congress 
has authorised six war vessels of 76,500 tons, the con- 
tracts for which have yet to be-fixed. For over-sea trade 
ten steamships are in hand, aggregating 81,600 tons gross 
measurement, and for the coasting trade 45 vessels of 
76,000 gross tons. These figures only refer to the sea- 
coast yards ‘where steel construction is now in. progress, 
and do not take any account of shipbuilding on the lakes, 
nor of shipping of wood construction. 

In France no great expansion in the building of 
steamers took place during 1899, but under the influence 


* of the bounties granted by the State, the augmentation to 


sail tonnage—less costly than steam tonnage, but equally 
eligible for bounty—has been enormous, and gives every 
indication of increasing. During the year, twenty-four 


an absolutely indispensable quality where warships are 
concerned. 
The increase in the number of steamers fitted with 


| twin engines and propellers was more pronounced during 


1899 than ever before—a circumstance which is only the 
natural outcome of the growth in dimensions and in 


'engine power of individual vessels, but also in great 
4000 tons each, besides two tow barges of 5000 tons each. | measure due to the better recognition of the safety and 

Apart from the steamers built for lake service, America’s | handiness which machinery in duplicate confers. Of the 
output included some five. orp six steamers~of large size | two dozen.twin-screw steamers the-Clyde, it-is 
for ocean service, and several warships of the heaviest | worthy of note that three of these—the Kinfauns Castle 
class for the American and Russian navies. The Cramp jand Kildonan Castle, built for the Castle Mail, Packet 


sailing vessels of 2000 tons and 3000 tons were launched. | 
| destroyers—with which class of productions it is 
preferable to deal in independent articles — there 


The largest of these, and likewise the largest sea-going 
sailing vessels built in the world during the year, were 
the Ville du Mulhouse and the Ville du Havre, of 
4240 tons each, built by the Forges de la Mediterrannée, 
La Seyne. The Atelicrs et Chantiers de Normandie, of 


Rouen, which company launched four sailing vessels of | 


between 2000 and 3000 tons during the year, have no 
fewer than fifteen vessels on hand—two  three-masted 
barques of 2630 tons displacement, nine three-masted 
barques of 3080 tons, two four-masted barques of 3750 
tons, and two steamers of 5200 tons displacement. | 
Steamers, however, were not wholly at a discount in the 
shipbuilding work of the year in France. The Messagerie 
Maritimes, La Ciotat, launched the twin-screw steamer 
Atlantique, of 6700 tons and 7200 indicated horse-power, 
and the Chantiers and Ateliers de la Gironde, Bordeaux, | 
launched the third class cruiser Infernal, of 3450 tons and | 
8000 indicated horse-power. 


Company, and the Bavarian, built for the Allan Line— 
were the pioneer twin-screw vessels of their respective 
fleets. Thethigh average tonnage of the vessels produced 
by Harland and Wolff, Belfast, has already been com- 
mented on; and, of course, it almost necessarily follows 
that they were of the-twin-serew type. --The only single- 
screw ship on the list was ‘the Winifridian, 10,405 tons, 
and 5500 indicated horse-power ; the other vessels ranging 
from the great Oceanic, of 17,274 tons, and 27,000 indi- 
cated horse-power, down to the Galeka, of .6767 tons, and 
only 2750 indicated horse-power, being twin-screws. 
Four of the larger vessels, including the Saxon, for the 
Union Company of South Africa, had quadruple-expan- 
sion engines ; while the Oceanic’s, as is well known, are 
of the triple-expansion four-cylinder type, and the other 
vessels had ordinary triple-expansiort engines. 

While the triple-expansion engine with three cylinders 
still represents, on the whole, the measure of all-round 
advance in marine engineering, there were, as has already 
been shown, included in the year’s productions some sets 
of .four-cylinder four-crank triple-expansion, and five- 
cylinder three - crank triple and’ quadruple - expansion 
engines. Quadruple-expansion engines of 12,000 collec- 
tive indicated horse-power were, put into the twin-screw 
Cunard liner Invernia by the Wallsend Slipway Company, 
and the quadruple-expansion principle was adopted in 
most ‘of the erjgines turned out by Wigham Richardson 
and Coz, whichrwere also balanced on the Yarrow-Schlick- 
Tweedy systéii—a system, it may be. added, which is 
being more and mor2 adopted, under licence and instruc- 
tions from the patentees, in engines built by marine engi- 
neers in all the districts. During the course of the 
present year, it may be as well to note, three sets of 
Mudd’s patent five-crank engines—with which in vessels 
already built remarkable results as-to economy of fuel 
have been attained—are to’ be built at the Central Marine 
Engine Works, West Hartlepool. 

Apart from warships; and especially torpedo boat 


were few vessels of any outstanding importance as 
regards high speed—the German-built Deutschland ex- 
cepted. The large twin-screw mail and passenger 
liners produced have already been sufficiently noticed, 
and in respect of high-speed paddle steamers reference 


‘has already been made to the Mabel Grace, produced by 
| Laird and Co. On the Clyde only one or two paddle 


steamers of any note were produced. One was the 
Waverley, 450 tons and 2600 indicated horse-power, built by 
A. and J. Inglis, Pointhouse, for the North British Steam 
Packet Company, which has shown herself to be the 
swiftest vessel of her size on the Clyde. Another was 
the Duchess of Fife, of about the same size, built by the 


abroad, presents nothing very remarkable, except in| 
respect of growth and development having progressed on | 


‘engines. It is of interest to record also that each 
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| 
| deck type was launched from the yard of p 

Sons, Sunderland. With the exception of t 
boat destroyer Lee, this firm constructed nothi ) 
turret-deckers, one of which, the Skandia of fee but 
carrying capacity, was designed on somewhat 
to meet the requirements of the iron ore trade Rs, lines 
purpose of facilitating loading and dischareine ty. 
was fitted with the remarkable number of. pias 
which were attached no fewer than eighteen desu 

Great variety characterised the work turned an 

W. G. Armstrong, Whitworth, and Co., the turbi by Sir 
pelled Viper being only one of the interesting Rr ©-pro- 
Another was the oil-carrying tank steamer S¢ tions, 
built for the Shell Transport and Trading Conan 
which Messrs. F’. Samuel and Co. are the I PANS, of 
Besides having the distinction of being the large a 
carrying steamer hitherto constructed, the Saree ail. 
the latest development of the combined oi] and tad # is 
cargo steamer. The Shell Company is the only one vhint 
has devoted itself to the employment of tank eon 10 


oxford 
to 


bus, 


k 
vessel—the sixth which Armstrong - Whitwosie 


a moderate draught of water. She is arranged on Swan's 
patent principle, by which accommodation is provided fo 
| the expansion and contraction of the liquid cargo a 
varying conditions of temperature, without in any vd 
limiting the capacity of the holds for the reception 4 
ordinary cargoes, should it be desired to carry them 
Special arrangements have been made for burning jj uid 
fuel, to which the owners are giving close attention. ” 
The continuous growth in the size and tonnage of 
ocean-going vessels, not only for mail and passenger, but 
for cargo-carrying purposes as well, the expansion jp 
the coasting trades of the world, and the consequent 
opening up and improvement of ports and rivers, gre 
some of the influences which have year after year been 
causing greatly enhanced activity in the production of 
dredgers, hopper barges, and such-like craft. Our owy 
vast Colonies, as well as other countries of great area and 
colonising resources—like Russia, Japan, China, &¢— 
have for some considerable time been actively requisi. 


| quite as great activity in such branches as any year 
| previously, and the demand is likely to increase 
rather than diminish for many years to come. While 
Dutch, Belgian, and American firms have all, more 
}or less, been requisitioned of late for the supplies 
| of such plant, the builders of such special craft in this 
| country continue to supply the larger share and a greater 
| variety of productions of this class, and for « wider range 
| of customers. The Clyde firms noted for such work were 
|all well employed during 1899. William Simons and 
| Company, Renfrew, turned out 12,000 tons, made wp of 
five barge-loading dredgers for Russian Government {or 
Black Sea and Baltie ports, two twin-serew bucket and 
sand-dump dredgers for Port Arthur, to the order of the 
Chinese Eastern Railway Company, four hopper barges. 
and a number of pontoons. In addition, a large quantity 
of dredging machinery, boilers, and sand pump plant was 
sent to foreign and home parts. The work on hand at 
present in this firm's yard includes one large sea-going 
dredger, bucket-lifting capacity 1600 tons per hour in free 
soil; one twin-screw hopper dredger, for Japan; one 
bucket dredger for East London, South Africa; two 450- 
ton hopper steamers for Russia; three 800-ton hopper 
steamers for Mersey Docks and Harbour Board; and a 
| 2000-ton twin-screw bucket hopper dredger for Suez 
| Canal Company. Messrs. Lobnitz and Company, Renfrew, 
had in their list one sand pump dredger, and a number 
| of hopper barges, while they shipped abroad a large quantity 
of rock-cutting and dredging plant. The year's output of 
| Fleming and Ferguson, Paisley, included four dredgers. 
one of 1250 tons and 1000 indicated horse-power. 

The production”of dredgers and hopper barges abroad 
| last year was considerable, and as usual somewhat note: 
| worthy as to variety, suction dredgers, however, being the 
| staplearticle. Almost the entire output of A. I’. Smulders, 
| Rotterdam, 5140 tons, consisted of dredgers and hépper 

barges, the largest dredgers being a 700 twin-serew 

dredger for the Russian Government, one of 670 tons for 

France, and one of 300 tons for England. Conrad Wer’, 

Haarlem, turned out three sand —e dredgers, each o! 
| 440 tons, for Japan, and five smaller dredgers for Russi’, 
' and has on hand two sand pump dredgers and one ordi- 
| dary, each of 400 tons and 300 indicated horse-power for 
the Argentine Republic. L. Smit and Son, Holland, 
turned out two patent suction hopper dredgers, one of 
| which was to the order of English owners. J. and h 
| Smit, of Kinderdijk, Holland, turned out a 700-ton and 
| 800 indicated horse-power dredger for Fremantle, West 
| Australia, and one of 300 tons and 450 indicated horse- 
|power for Buenos Ayres, and they have on hand 
another dredger for the latter place 850 tons and 
| 600 indicated horse-power. The Société John Cockeril 
jin their yard at Hoboken, near Antwerp, produced two 
| dredgers to work on the hydraulic principle devised by 
| Mr. Lindon W. Bates, and introduced in dredgers work- 
| ing on the Mississippi. These were to Russian account, 
‘and although designed to work as one dredger, had to be 
| constructed in duplicate halves, owing to the recent, 
| of the Marie Canal system between the river Volga an 
ithe Baltic. An interesting feature of these dredgers!* 
| that two propellers aft and two forward are driven bi 
| separate electric motors, the main suction pumps _ 
| driven by four-cylinder triple-expansion engines, a0 the 


dredging cutters being actuated by compound ere 
valf 18 


| 


Clydebank Company for the London, Brighton, and South | fitted with four water-tube boilers of the Babcock ane 


Coast Railway Company.- Two high-speed twin-screw 


| steamers were the Hibernia and Anglia, each of 1850 


| Wilcox type, making eight in all. It may be added that 


| dredgers of this type are now in hand in the yard of Sir 


Among individual productions worthy of note turned | tons, turned out by Denny and Brothers, Dumbarton, for | William Armstrong, Whitworth, and Co., on - 


out from various shipyards abroad were the screw | the London and North-Western Railway Company’: | intended for the Queensland, New ’ lations 
Indian Governments, all of which will have installation 


steamers Annam and the Manchuria, each of 5700 tons | cross-channel service from Holyhead. 


South Wa 


and 3000 indicated horse-power, the first for Copen-| During the year the fifty-fifth steamer of the turret- | of Babcock and Wilcox boilers. 


steel, 426 ft 
4 length, by 52ft. beam, and will carry about 8500 tan. ms 
| 
i 
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A DERAILED LOCOMOTIVE | 


RAILWAY ACCIDENT. 


Ox the morning of Friday, 16th inst., a somewhat remark- 
able accident occurred on the Cleator and Workington 
Railway. It forms the subject of the illustration above. 

On Thursday night there was a heavy storm accompanied 
by very heavy rain. The rain washed a large portion of the 
embankment away on the branch line of the Cleator and 
Workington Railway, which connects the main line with the 
works of C. Cammell and Co., and the Moss Bay Works. 
The first train down consisted of an engine and van only, the 
van leading so that it could be shunted, and the empty 
wagons drawn out. Where the embankment had been 
washed away, it had left the rails and sleepers hanging in mid 
air, and immediately the van and engine came on them they 
dropped down about 30ft., carrying the driver, fireman, and 
guard with them, who fortunately — without breaking 
auy bones. The engine is a six-wheeled coupled saddle tank 
engine, built by Messrs. R. Stephenson, of Newcastle. Except 
that it has a few rods bent, it appears to be but little damaged, 
but the van was, excepting the underframe, smashed to 
pieces. 


AMERICAN COAL PRODUCTION. 

Tue output of coal in the United States last year is esti- 
mated to have been 244,581,275 “short” tons. This is equiv- 
alent to 218,376,000 of the “ long ’’ tons which form the basis 
of calculation of the English production, and it will probably 
be found, when the Board of Trade thinks fit to publish the 
figures for the United Kingdom, that America has, for the 
first time in history, surpassed usin this particular. Anyway, 
the American total is a noteworthy one, representing an 
increase on 1898 of over 30,000,000 short tons; and the 
demand throughout the twelve months was so brisk that the 
recorded stocks on December 31st show a falling off, instead 
of an increase, as compared with the figures of the same date 
of the previous year. Moreover, the scarcity in Europe has 
led to an exportation of American coal to this continent—a 
thing unparalled hitherto, we suppose, save in extraordinary 
emergencies created by strikes. It is a matter of doubt 
whether there is a steady opening for American coal in this 
part of the world, but with available supplies here small, a 
keen demand, and prices abnormally hight it would certainly 
pay toimport. The United States already enjoys a consider- 
able trade with Canada in coal, but with further development 
of the Nova Scotia beds, that is likely to be lost to them at 
ho very distant date; and it seems to us, that with a 
slackening of the abnormal demand—which is tolerably sure 
t9 come about, soon or late—in Europe, the trade which is 
being cultivated in that direction will also vanish. The 
advance of 50 per cent. in the price of soft coal in America 
brings that market very nearly on a par with the market 
here, and this being so, the purchases on European account 
must soon be, if they are not already, confined to those 
companies which find it impossible to obtain fuel nearer 
home for prompt delivery, whatever figure in reason they 
may be prepared to pay for it. This, we take it, is the case 
with the P.L.M. Railway Company of France, which has just 
bought 75,000 tons of American coal. The output of anthra- 
cite coal in the United States last year reached the record 
total of 47,665,203 tons, compared with 41,899,751 -tons in , 
1898, and a previous best of 46,511,477 tons in 1895. Deduct- 
Ing this quantity from the aggregate already given, makes 
the yield of bituminous coal in the year 196,916,072 tons. In 
regard to anthracite, it is pointed out that the whole of the 
Merease of 5 million tons marketed as compared with 1898 
= ito consumption, and that the tide-water stocks on 
vanuary Ist were no more than 350,965 tons, against 706,659 
tons a year earlier. The New York Commercial Chronicle | 
rin that this fuel was in active demand throughout the 
bsnl apr and that the prosperity of trade acted in two | 
i o stimulate consumption—with the labouring classes | 
pte : and more fully employed, they were in a position to | 
pen more for coal for heating and cooking purposes ; and | 
i second place—and this was perhaps the most important | 
sds RE ed augmented amount of anthracite must have | 
bit use for manufacturing purposes. For, many’ years’ 

minous coal had been gradually supplantitig anthracite | 


by reason of its cheapness. Last year this movement was 
checked, and to some extent reversed. While authracite re- 
mained fairly steady in price, except in the autumn, bitu- 
minous advanced during the year by 50 per cent. 


DETAILED LOCOMOTIVE ENGINE WEIGHTS. 


Ix our impression for February 2nd we were enabled by 
the courtesy of Mr. Holden to give detailed particulars of the 
weight of a Great Eastern goods engine. We have been 
asked by several readers for particulars of the engine. We 
now illustrate the engine, and annex the following table of 
particulars, which will be found to supply all the necessary 
information :— 

Leading Dunensions of Engine No. 507. 
Makers’ name, Great Eastern Railway Company 
Description of engine, six-wheels coupled goods 
Description of brake, steam and hand 
Diameter of wheels— 


Leading ... 4ft. 
Driving ... 4ft. Llin. 
Trailing ... 4ft. Llin. 


Wheel base— 


Leading to driving 7ft. Tin. 


Width, outside 4ft. fin. 
Length, outside ... ... 
Distance between frames ... ... 4ft. 1gin. 
| Average working weight of engines of this class— 
Leading wheels ... oe oe 138 1 1 
Driving wheels... ... 1810 0 
Diameter of blast. pipe top 54in., with cap : 
| Height of blast pipe above tubes 2gin. 
Adhesive weight ... 37 2 0 


Fire-box shell — 


MODELS OF RAILWAYS AND LOCO- 
MOTIVES. 


Ir is seldom that one hears now of models of new methods 
of railway traction being made, either for private use or 
public exhibition. The era of electric working, on the thres- 
hold of which we appear to be, has not, for instance, been 
much brought into notice by the medium of exhibited models 
of motors or electric railways. Yet a good deal may be done 
to stimulate invention by such means, and in the early rail- 
way days thisappears to have been better understood than it 
is now. Experimental devices on the small scale, from the 
merest toys to railways capable of carrying a few people fer 
short distances, were often shown. At the exhibitions held 
in 1839 and 1840 in connection with the Mechanics’ Institu- 
tions at Birmingham, Leicester, and Nottingham, many 
curious and interesting railway inventions were shown in 
miniature. Numbers of inventors and patentees exhibited 
their models at work at different places, charging a small fee, 
of course, for the view, and another for a ride, where such 
was practicable. 

Probably the first instance of anything of the kind occurred 
in July, 1808, when Richard Trevithick ran his “ racing 
steam engine ” on a circular piece of railway described at the 
time as “in the fields adjoining Bedford Nursery, Tottenham 
Court-Road,” and also as ‘‘on Lady Southampton’s estate, i 
adjoining the New Road, St. Pancras.’ These accounts are a 
not incompatible with each other, nor with the accepted i. 
statement that the site is now occupied by Euston Station, 
though we are not aware upon what authority it was made. ee ae 
The line was undoubtedly near there, at all events. It is un- “ : 
certain whether the trials lasted more than one day, as they ee eS 
were to begin on July 19th at 11 o'clock, but next day a 
notice appeared, after one on the 19th, that they had begun ; 

“the exhibition is put off till Monday, the 25th inst., 

the ground under the railway being too soft and spongy, and 

requiring timber supports.” No further advertisement 

occurs, that we have yet seen. Tickets admitting to the 

show ground were 5s. each, obtainable at certain public- . - 
houses and at the British Museum. There is evidence that : 
1s. extra was charged for a ride behind “ Catch me who can,” 

as the engine was called. Trevithick had intended to run it 

at Newmarket the following October, but did not do so. On 

February 4th and 6th, 1818, a Mr. Webster was announced to 

deliver lectures on the steam engine at the Queen’s Arms 

Tavern, in Newgate-street, at 7 p.m. Admission 3s. Models 

of engines, working pumps, corn mills, &e., were shown, a ‘ 
steamboat working to and fro in a long trough on the lecture te 
table, and “a steam carriage will also, move upon a railway 
in a similar manner.” 

In 1830 Mr. Maxwell Dick, bookseller and publisher of 
Irvine, in Ayrshire, showed at a room at Charing-cross the 
model of a railway on the suspension principle, with carriages 
adapted to it. He had been led to the invention by a heavy 
fall of snow, completely blocking the roads of his district. 
The year before he set up a row of poles on a farm of the 
Duke of Portland’s, near Irvine, extending about two lines ie 
(sic). From one end of this row he laid a fin. rope, suspending eee 
from it a miniature carriage, weighing only 121b., and nee ; 


EARLY 


Driving to trailing Sft. 6in. 

Extreme centres ... 16ft. lin. 
Cylinders 

Diameter 174in. 

Length of stroke ... 24in. 

Centres ... 2ft. 4in. 


running on wheels or pulleys 23in. in diameter. Experiments 
showed that it could easily be drawn along at thirty miles an 
| hour, though the nature of the power is not stated. No —~ 
| doubt it was manual labour. For service on a commercial - 
| seale Mr. Dick elaborated and patented—No. 5790, 1829—a very 


STANDARD GOODS ENGINE, 


Tubes— 

Diameter, external ... 

Length between tube-plates —... 10ft. 4in. 
External heating surface of tubes .... 1098 *6 square feet 
Heating surface of fire-box 4 100°9 square fect 
Total heating surface ... 1199-5 square feet 
Boiler— 

Description ... ©... eve telescopic 

Diameter, internal, front plate... 4ft. 2in. 

back plate... ... 4ft. 3in. 


Inside fire-box— 


5ft. 3gin. 
3ft. 43in. 
18 square feet 


GREAT EASTERN RAILWAY 


complete apparatus, consisting of posts or poles at distances 
‘ to be determined by the loads to be carried. Each post was 
to carry a strong metal frame, having grooved friction wheels 
to carry the rope, at the top or bottom as the pull was uphill 
or down. The carriages, buckets, or other conveyors, passed 
through these frames, running upon rails made of bolt, bar, 
wire, or other shaped iron, preferably bolt iron in as long 
lengths as possible. These rails carried the conveyors, which 
were suspended below them, and had underneath flat wheels, ‘ 
which in the event of the grooved carrying wheels tending to ; 
jump off the line, caught against an extra pair of rails or 
rods, and prevented them from doing so. Power was to be 
applied by hand, through the medium of multiplying wheels, 
when light weights, high speeds, and short distances were in 
contemplation ; but Mr. Dick was quite aay pe to use horse 
ot steam power in the opposite case, winding the rope upon a 
large barrel or drum ateach end. The system of four wires 
or rods is rather clumsy, and ‘quite unnecessary, but the use a 
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of two only was also provided for if preferred. In these days 
it was, like many other crude contrivances, termed a ‘“ rail- 
way,” but it obviously comes more under the head of “ telpher- 
age in modern phraseology. It was estimated that it could 
be erected for £1400 per mile. The model shown in London 
could not carry passengers, but Mr. Dick looked forward to 
the possibility of conveying them at 20 or 30 miles an hour, 
and * mail carriages’ at 50 or 60, or even more. He knew 
of Palmer’s suspension railway, described in THE ENGINEER 
of July 21st, 1899, and is careful to point out the differences 
between the two systems. 

About the month of April, 1839, at least two series of experi- 
ments with a model of Clegg’s atmospheric railway were 
carried out at the engineering works of Messrs. Samuda 
Brothers, in Southwark. The tube was quite small, 33in. 
diameter, but the power obtained was sufficient to run a train 
at about 35 miles an hour over a line about fifty vards long, 


including a rise of 1 in 30. The little model coach was heavily | 


laden, carrying two persons; when, in addition, 15 cwt. of 
iron ballast were disposed over the floor, making it up to 
one ton, the run was made in ten seconds. Amongst the 
many distinguished men who enjoyed trips over this toy rail- 
way was Lord John Russell, afterwards Prime Minister. 
There seems no doubt that the success of these experiments 
led up to the construction of about 1} miles of working 
atmospheric railway on Wormwood Scrubbs, near London, 
the vear after, and that in its turn to the adoption of the 


principle on the Kingstown and Dalkey, London and Croydon, | 
znd South Devon railways, within the vears 1843—47. The | 
system took the public fancy greatly, though but too many | 


lamented before long that they had supported it with money 
they could ill afford to lose. 

Tt was also in or about 1839 that an extraordinary sort of 
switch-back, known as the centrifugal railway, was shown, it 


is stated, at Ryan’s Amphitheatre, Bradford-street, Birming- | 


ham, and a model was said to have been visible at the 
British Association meeting in that town the same year. 


Probably it was only a toy; but in April, 1842, there was a | 


centrifugal railway on view in the theatre at Liverpool, with 


a carriage large enough to hold one person. This carriage | 
ran down a steep incline, reaching from the gallery to the | 


orchestra, where its impulse carried it up through a vertical 
circle of about 40ft. in diameter, finally shooting it up another 
shorter and less steep plane, extending to the back of the 
stage. Consequently, when at the top of the circle, the 
passenger was upside down. 


being a double line, so that passengers could, by going up a 


few steps after alighting, commence a fresh trip on the other | 


line. On the single line * fiving railway,” as it was otherwise 


called, the car was hauled back by a cord, ready for next time. | 


The carriage was loaded with weights to make it start rapidly, 
and on some of the journeys a bucket of water was placed in it, 
not a drop of the contents being spilled. The Polytechnic model, 
which was decorated outside in a somewhat striking manner, 
was about 160ft. in length, including, of course, the circular 
upright loop of about 45ft. circumference. The one at Liver- 
pool, or some other of the same kind, survived down to 1850 
or 1852, and another, on rather a large scale, was shown at the 
St. Helena Gardens, Rotherhithe, some time in the forties. 
The gauge was about 18in. or 20in. in the models shown in 
London about 1842. A similar centrifugal railway, with two 
complete circles side by side, was shown for some time in the 
Rotunda in Dublin. The effects of so-called laughing gas— 


nitrous oxide—were shown, and files were cut through by 


rapidly revolving discs of soft iron. 


A somewhat curious system for enabling locomotives to | 


work up steep inclines was invented by Mr. Ezra Coleman, 
of Philadelphia, and patented in this country——No. 10,792 
on July 30th, 1845. The year following a working model of it 


was shown at the Royal Polytechnic Institution in Regent- | 


street, and appeared to act very well. A series of little vertical 
iron rollers commenced at the foot of the incline, between the 
rails, being set upon a longitudinal timber bolted to the cross 
sleepers. At the same placea pair of extra rails began, just inside 
the ordinary ones, and raised a few inches above them. Two 
wheels, with flanges, but running loose on the driving axle, 
ran on these inner rails only, being somewhat smaller than 
the driving wheels. An endless screw, having a bevelled 
wheel on the end of its shaft nearest to the front end of the 
engine, worked below the machine. With this bevelled wheel, 
another, placed on the driving axle, could be brought in con- 
tact by means of a coupling box worked by a lever. Conse- 
quently the endless screw, which was preferably to have three 
complete turns on it, engaged with the flat vertical rollers, 
they being far enough apart to permit the thread to work 
between them. The engine, therefore, screwed itself up the 
incline, the ordinary carrying wheels turning round—so far 
as these might be coupled to the driving pair—but being 
otherwise out of use. The most advantageous angle for the 
thread was from 6 deg. to 10 deg., never exceeding 20 deg. 
The model was large enough to carry one or two persons 
at a time. 

During the same year, 1846, Mr. Isaac Farrell, exhibited at 
the Polytechnic Institution a model of his “ Archimedean ” 
railway. In practice he intended to have a screw composed 
of thin blades, somewhat on the principle of conveyors for 
malt, &e., fixed between the rails, from 18in. to 24in. diameter. 
In the model it was only 4in., but the details in general were 
similar to the full-sized plan. This screw propeller was laid in 
the centre of the track, and caused to revolve on its axis by 
steam or other power applied at suitable intervals, the blades 
pressing against a pair of wheels suspended from the leading 


carriage, or as many other vehicles as might be desired. © The | 


forward pressure of the screw, of course, drove the train on ; 
one wheel was on each side of the carriage, arranged so that 


both being pressed forward at the same time, any one-sided or | 


jerky motion was avoided. These wheels could be drawn up 


out of action by a vertical screw, the train being stopped by | 


brakes on the wheels in the ordinary way. The couplings 
between the different lengths of screw shaft were free enough 
to allow moderate curves, or any slight sinking. Mr. Farrell 
proposed to have 20 horse-power stationary engines, or water 
wheels, three miles apart, each turning the screw for one and 
a-half miles in either direction. Metal bearing saddles or 
plummer blocks, placed on the sleepers at certain intervals, 
carried the shaft. Danger of collision was certainly avoided 
by this curious system, and it was fairly well calculated, at 
any rate in theory, for incline working ; but the inventor’s 
ideas do not seem to have extended to anything more than the 
conveyance of thirty tons at twenty miles an hour, or its 
equivalent, and his estimate of a saving of considerably more 


than three-fourths of the cost of locomotive power would, we 
fear, have byno means been realised in practice. The horrible | grooved pulley wheels, such wheel being fixed on the axle, | 


danger to life and limb of the perpetually-revolving screw blades 
would alone render the system intolerable. To get high 


In the same year it was shown | 
at two or three places in London, one at the Polytechnic | 


screw, or the pitch of its blades must be enormous, which 


| system at Dublin in 1845, but it is safe to say that it never got 
| much beyond the model stage of existence. 


| A Mr. Thomas Parkin, engineer, of Hoxton, had on view at | 


the Hall of Commerce in Threadneedle-street, and afterwards 
in Old Broad-street, at the end of 1846, a model of a moving 


| platform railway, as he called it, though there were no rails. | 


A series of flat-edged friction wheels or pulleys was fixed, in 


two rows, on cross sleepers laid upon longitudinal planks. The | 


two rows of wheels broke joint with each other. On them 


travelled a wooden or iron platform, on which goods trucks, | 


passenger vehicles, or anything else might be erected. They 
were in short lengths, in fact they formed the rolling stock. 
Below ran a rope, fastened at one end, and pulled upon by a 
drum or wheel carried by one of the platforms. Mr. Parkin’s 
ideas as to the power to be employed seem to have been rather 
hazy. 
do in actual practice, or whether his rollers would bear the 


‘weight of an engine. The patent—No 11,274, 1846—also | 


included a system of built-up piers for viaducts, formed of 
planks bolted together and supported by lateral struts; the 
model shown included one of these wooden viaducts. 

The year 1846, following as it did the period of extra- 


ordinary railway activity comprised in the mania time, pro- | 
‘duced a number of schemes, many of which were put before | 


the confiding public in the shape of models. One of these 


1844, No. 10,352. He exhibited a working model at the 


The inventor proposed to have reservoirs of air, compressed 
to so much as from 10001b. to 2000]b. per square inch, at 
| suitable intervals along the line, for replenishing the two 
receptacles which every locomotive was to possess, About 


_ working pressure. It was pointed out, however, that the loss 


at such a low one was so great, and the distances that could 
| be run without replenishment, carrying trains of paying 
| weight, so’small, that Mr. Parsey’s system disappeared with- 
| out being attempted on an every-day working scale. At the 
same period that this compressed air engine was shown, 
viz., early in 1846, another railway operated by the same 
agency, by a Mr. Nickels, was being tried on the miniature 
| scale at the Roval Adelaide Gallery in the Strand. 

This stood where Gatti’s Restaurant now is, but we have 
' not been able to trace the patent or any details. Pilbrow’s 
atmospheri: system was also shown as a model at the same 
time and place. In the latter two cogged racks were em- 
ployed, one attached to the piston and the other to the under 
part of the railway vehicle, and the motion onwards was com- 
municated to the train by the medium of a series of pinions 
or rollers. With improvements made later, Pilbrow’s system 
presented some good features, but it was never tried on the 
large scale anywhere, like Clegg and Samuda’s. Models of 
atmospheric railways of every conceivable kind, indeed, were 
very popular as scientific toys at one time; in fact, every 
public lecturer on natural science required to have a good 
knowledge of their theory and practice if he meant to be suc- 
cessful. Pinkus’s original atmospheric system was shown as 
a model in Wigmore-street so early as 1834, but was then 
known as the pneumatic railway. 

As is well known, the atmospheric system of railway trac- 
tion did not in all cases necessarily mean the use of a vacuum, 
| although it is best known for having been tried on the practical 
scale only on that principle. Several inventors intended to use 


a plenum—in other words, compressed air. For many months | 


in 1848 a model railway of this kind wasexhibited in the garden 


long, anda carriage, weighing one ton, might be seen daily, 
gratis, running up an incline of 1 in 30, propelled by the 
direct action of compressed air. The traction tube was only 
2}in. in diameter, or rather less than four square inches in 
area ; it was furnished with a longitudinal slit on the top in 
the usual manner, and had an india-rubber valve shutting 
from within. Air was compressed in a reservoir up to 301b. 
per square inch, but was only admitted to propel the piston 
for about 144ft., the remainder of the run, including 150ft. 
rising 1 in 30, being run by momentum alone. Students of 
the history of the atmospheric — vacuum — system will 
remember that the upper portion of the Kingstown and Dalkey 
line was also run up by impetus only. 
| “Cambrian ’’ engine was employed to compress the air, and 
it was proposed, in practice, to have reservoirs of air forced 


in by steam or water-power at suitable intervals along the | 


| line. The gauge of this little railway was 18in., the system 
| being invented by Mr. Piatti, of Milan, but patented here by 
| Messrs. Prosser and Carcano. These gentlemen estimated, 
| it does not appear upon what grounds, the cost of a steam 
| locomotive line at £30,000-per mile; of a vacuum system at 
| £16,500 ; and one of the above principle at £13,500 ; the annual 
| cost of working per mile being stated at £3790, £2175, and 
| £1525 respectively. There is, no doubt, less chance of leakage 
| from an internally-closing valve, but this would appear to be 
| about the only considerable merit of the plenum versus the 
| vacuum system of atmospheric traction. 

About the month of June, 1847, there way exhibited at the 
|-Polytechnic Institute in Regent-street a wonderful invention 
by. Mr. Peter Claussen,a Dutchman. Amongst*the advan- 
tages of this discovery were the impossibility of the engine 
or coaches leaving the line, even if an axle broke, a wheel 
came off, or a rail was removed. This, by the way, makes 
one ask, why have any rails at all if the train could keep on 
the line without them? Traversing sharp curves at any rate 
of speed without danger, the attainment of any imaginable 
velocity, with applicability to all existing railways, formed 
' but a part of “‘advantages too numerous to be noticed in the 
| present advertisement.” The idea was mainly worked out in 

connection with canal traction, but in theory was equally 
applicable to railway traftic.. A long rope, preferably of wire, 
fixed at both ends of a section of line, was passed under the 
inner groove of a double-grooved wheel forming one of the 
four carrying wheels of the engine. It went up the wheel 
and over to the outer groove on the next wheel, passing out 
| under the outer groove of the wheel it came in by. The two 
| grooved wheels had an outer plain tread for running on the 
rails, the tread being separated from the outer groove, 
| which, of course, formed the centre of the whole width of 
! the wheel, by a formidable flange. The engine was to be of 
! much the usual construction, working the axle of one of the 


whilst the other ran loose, Between the two wheels on eac 
side was a smaller one with neither grooves nor flange, bear- 


would probably have a tendency, from the lateral pressure, to | 
| throw the carriage off the rails. Mr. Farrell also showed his | 


He evidently doubted whether hand power would quite | 


was Mr. Arthur Parsey’s compressed air system, patented in | 


oftice of Parsey’s Compressed Air Engine Company, 5, Pall | 
Mall East. It ran from end to end of its miniature railway, | 
traversing the room with much celerity and smoothness. | 


50 1b. or 601b. per square ich on the pistons was to be the | 


of power in compressing air to so high a point and using it | 


of the Rosemary Branch Tavern at Peckham. It was 450ft. | 


A 4 horse-power | 


| coupling rod, to make them turn together, Thi 

seems to be only an adaptation of a system of ra however 
converting single into coupled engines, used by M rarily 
some years before on the Liverpool and Manchest *. Mellin; 
There was also a small friction pulley outside pod, 
carrying wheels, to press the rope firmly upon P va 
crease the adhesion. The system is practicable, mee 


| & short to-and-fro train service, with light Weights a 


and jy, 
bt, for 
speeds, but where the advantages over the ordinar nd: sloy 
comes in is not very clear, whilst the drawbacks pe pee 
obvious. © DUE toy 

Soon after this time, when it was plain that railway 
tice had pretty well settled down, and that nothing br Prac. 
to beat the steam locomotive, the devising of ingenia likely 
generally unpractical methods of traction gradually did a 
There are, of course, many models, some of them ori fn a 
of early date, at South Kensington, illustrating creda 
for locomotives, but as they are accessible to ey erybody. dea, 
not been thought necessary to describe them here, Yo tt ag 


PRESENTATION TO MR. BENJAMIN MARTEL} 


On the 15th inst. a testimonial was presented to ¥ 
Martell, who for many years held the position of chic 
engineer and surveyor to Lloyd's Register. The 
took place in the Board-room of the Peninsular and Orie at 
Steam Navigation Company, Leadenhall-street. gir 
Sutherland presided, and among those present were Mr The 
Glover, chairman of Lloyd's Register Committee sir Edw; 
Hill, M.P.; the Right Hon. W. J. Pirrie, president of the 
Chamber of Shipping; Captain Angier, Mr. H, J, Comish 
| Mr. John Hamilton, and Mr. Georges Holmes, secretary . 
| the Institution of Naval Architects. oe 
The presentation was made by Sir Thomas Sutherland in 
| the absence of the Earl of Hopetoun. On the Oceasion of 
Mr. Martell’s retirement it was thought that over and above 
such generous ofticial recognition of his services ag the 
Committee of Lloyd’s Register would assuredly see fit s 
| make, it was desirable that the shipping interest generally 


@ 


PLATE PRESENTED TO MR. MARTELL 


should have an opportunity of showing its appreciation of a 
career marked by distinguished professional ability and by 
| unvarying courtesy. Accordingly subscriptions were invited, 
| the amounts being restricted in the case of private indi- 
| viduals to £2 2s., and to £5 5s. so far as firms and corporate 
| bodies were concerned. The result was the provision of a 
| sum of £1550, of which the greater part is, by Mr. Martell’s 
| own desire, to be applied to the founding of a scholarship in 
| naval architecture, to be administered by the Institution of 
| Naval Architects, of which for a long time past he has been 
| a prominent member. 

The accompanying sketch shows the presentation plate. 
| After several speeches had been made, Mr. Martell replied in 
| feeling terms. 

We may add that the staff of Lloyd’s are about to present 
Mr. Martell with a service of plate at the annual reunion 
dinner of the staff, which will take place at the Trocadéro 
Restaurant on Saturday, the 24th inst. No one could have 
done more to deserve such honours than Mr. Martell, who in 
the long course of his service has succeeded in earning golden 
opinions, not infrequently under most trying conditions, 
demanding a rare combination of resolution and tact. 


Earra Focnpations, — A paper on “The Theory cf Earth 
Foundations and its Application to Practice ” was read before tbe 
Ipswich Engineering Society on Monday last by Mr. J. E. Pierce, 
of the Waterside Works, Ipswich. The author observed that the 
first broad principle to be mastered when dealing with foundations 
was that all earths, with the exception of hard rocks, dry, hard 
earths, and such like, must be treated to a certain extent as 
liquids--/.7., they had a tendency to flow and level themselves as 
water did. If there was a tendency to flow, then there must be 
| an approximation to a hydraulic pressure on going below the sur- 
face. Each different class of earth, when heaped up, had a con- 
stant slope with regard to the ground, and this was called its 
‘angle of repose.” Mr. Pierce gave a table which showed that 
the majority of the materials of a soft nature, such as sand (wet), 
clay, and so forth weighed on the average about 1101b. per cubic 
foot. Conerete, the material usually employed for making the 
foundation, weighed about 1201b. per pe foot. Further, the 
depth required varied directly as the pressure, so working out the 
depths required for an angle of repose for a certain pressure, it was 
an easy matter to find the depth for any other intensity of pres- 
sure on the base. Mr. Pierce gave some statistics in reference to 
the width and depth of concrete foundations, and observed that 
| the great thing to be wa in a concrete foundation, or 2 
| foundation of stone work, was that no part of it should be — 
| to tensile stresses, as concrete was very Weak in tension, and 1 
| subjected to tensile stresses, the foundation would crack at once. 
| He quoted a very good rule for ordinary foundations, so as to 
poy tensile stresses—‘‘That the resultant force of the earths 
pressure on the base of the foundation shall be within the middle 
third for a square section; and within the middle quarter for @ 


speeds, either a great velocity would have to be given to ‘the | ing tightly upon the treads of both, and acting somewhat as a! circular section.’ 
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AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Northern Pacific Railway.—In view of the recent 

English and American railways, the following 

discuss” » the latest annual report of the Northern Pacitie Rail- 

figures we od interest. It may be noted that this great trunk 

way ert i from Duluth on Lake Superior, and St. aul on the 

ro ret ‘River, westward to Portland, 'lorcorna, and Seattle, on 
Mississ 


pacific coast. 
the Pac £5,200,785 


Gross earnings . 460'890 
paswengers, 19-4 percent... .. £1,010,071 
expenses, per cent. of tota 
of and struetures .. .. 28-7 per cent. 
Maintenance of rolling stock and engines .. 15-5 
Conducting transportation 4-1 
al 


é 6 
expenses, per cent. of gross earnings .. 46-9 


Miles open 
Engine miles 
Gross ton-mmiles per engine 

miles per engine. . 38,274 
Engine miles per eng? 20,013,600 


Nomber of tons carried one mile per pint of engine 
Number of tons carried one mile per pint of valve 
Number of tons carried one mile per pint of signal 
Number of te 
light oil. 
Number of tor 
‘ost of locomotive expenses 
Per engine mile, 


ms carried one mile per pint of head- 
ys carried one mile per pound of waste 72,667 tons 


Per 1000 ton miles. 


Pence, lence, 
0-0010 9.0020 
Enginemen and firemen .. 0-0850 0-0670 
Engine despatchers, wipers, 
Amount paid per passenger .. 1s, 4d, 
Rate per passenger per mile... .. a0 
Passenger earnings per mile of rowl .. £267 
Passenger earnings pertrain mile .. .. ts. Sd. 
Amount paid per ton . 13s. 5d 
Goods earnings per mile of road. . 
Gouds earnings per train mile .. .. .. 12s. 6d. 
Average journey per passenger .. .. .. 110 miles 
Miles run by passengertrains .. .. 3,768,865 


Reilray construction during 1899.- -From records published at 
the close of the year it appears that a greater milecge of railway 
was built in 1899 than in any year since 1890, when 5,00 miles were 
built, while the year just past included about 4500 to 5000 miles. 
Out of 49 states and territories only tive had no new construction, 
and in the others the length ranged from five to 580 miles. The 
greatest activity was west of the Mississippi River, which region 


_represents more than half of the new mileage, while fully three- 


quarters of the new mileage has been built in the interests of the 
existing companies, leaving but about 1200 miles to the credit of 
new and independent railway enterprises. The longest continu- 
uus lines are from 120 to 160 miles in length. Besides this new 
construction an enormous amount of permanent improvement 
work has been carried out by the large railway companies upon 
their existing lines, Work of this kind has been carried on all 
over the country, but there has been little new construction in the 
Kastern States. The following table gives the approximate mileage 
for the several states : 


No. of No. of No. of No, of 
State. lines. miles. State. lines. miles. 

Alabama... ... Nebraska. . 
Arizona .. .. 4 .. .. 50 | New Mexico .. 5 .. .. 138 
California 15. 1% | Mow  .. 4... .. 
Colorado... .. 5 .. .. | North Carolina l2 .. .. 
Connecticut .. 3 .. .. 17 | North Dakota 2 . 42 
Georgia... Oklahoma Terri- 

Indiana .. .. .. .. 62 Pennsylvania... 36 .. .. 10 
Indian Territory 5 .. South Carolina .. 163 
Louisiana 166 | Vermont... .. 1 .... 
Maryland 4 330s Washington .. 4... .. 75 
Massachusetts .. & | West Vieginia.. 6 .. .. B 
Michigan. . 150) Wisconsin .. 100 
Minnesota 370 Wyoming 
Mississippi 8 135 
Missouri . is. . 100 Total United 

Montana . 2 24 States .. 312 .: ..4500 


vl wee trarning ship. ~The new United States naval training ship 
Chesapeake has a steel hull sheathed with yellow-pine planks 4in. 
thick. It is ship-rigged with steel lower masts and lower yards, 
while the sail area is 19,975 square feet. The ship is 175ft. long on 
the water line, 37ft. beam, 16$ft. draught, and of 1175 tons dis- 
placement, Boilers furnish steam for the heating, lighting, distil- 
ting, and refrigerating plants, and for the pumps and winches. 
There is accommodation for 130 cadets or apprentices. The battery 
consists of six 4in. quick-firing rifles, four 6-pounders, and two 
]-pounders, 

Working s'atistics of the Baltimore and Ohio Railroad. — During 
the year 1899 passenger traffic increased 5 per cent. and goods 
traffic 17} per cent., but owing to the continual fall of goods rates 
the gross earnings were increased only 24 per cent. The fall was 
— 0°23d. per ton per mile in 1898, to 0°19d. per ton per mile in 
1899, Economies in service were introduced or continued, how- 
ever, in order to meet these unfavourable conditions, and the ex- 
pense of transportation service increased only 7 per cent. With 
at increase in traffic of over 775,000,000 ton-miles, goods train 
se € increased only 5} per cent. The drop in goods rates re- 
The the revenue per train mile to 5s. 7d., a fall of 5 per. cent. 
gaeeer of improving the road, however, was continued, and 
t = pana charges for maintenance represented nearly half the 
a foe wees in working expenses. The increase in these expenses 
pee ine uded an increase of 11}? per cent, in maintenance of way, 
sate er cent in maintenance of equipment. The improvements 


47 new bridges and culverts, 64 bridges strengthened, 7700 cubic 


= and curves have : 1:0 been improved at various points to 
nable heavier trains to be worked. As to goods rates, while the 


fuct many of the main line th i igh” h. time 
rough trains weigh“nearly ten. times 
the average, The tonnage of-grain carried was actually 15-per 


was 27 per cent. more, indicating the great industrial activity of 
last year, 

Test of an electric tramway plant,—A test has been made to 
determine the efficiency and economy of the power plant of the 
electric tramway at Washington for the entire twenty-four hours. 
The variations throughout the day are very extreme, and under the 
conditions of running it is impossible to attain any such high 
efficiency as is shown by plants running under constant load. 
There are five Reynolds - Corliss tandem compound-condensing 
engines of 800 horse-power, with cylinders 20in, by 42in. and 40in. 
by 42in., the speed being about 100 revolutions per minute. Each 
engine is directly connected to a General Electric dynamo. Steam 
is supplied by eight Babeock and Wilcox water-tube boilers of 250 
horse-power, arranged in four batteries and equipped with Roney 
mechanical stokers, while the flues to the chimney have Locke’s 
damper regulators. The chimney is of steel, 158ft. high and 9ft. 
diameter. The water is filtered, heated to 90 to 120 deg. in 
heaters connected to the main engines, and further hea by 
auxiliary heaters utilising the waste heat from the exhaust of the 
stoker and auxiliary engines. The coal costs 8s. 9d. per ton, 
delivered in the bins by hydraulic conveyors, and it is passed through 
crushing rolls before going to the stokers. The steam pressure is 
125 lb. in the main pipes. The coal contains 2°16 per cent. of 
moisture, 16°85 of volatile matter, 72°23 of fixed carbon, and 8°76 
of ash, or 89°08 per cent. of combustible in the coal. The results 
of the test are as follows: — 

British T.U. per pound of coal .. .. 14,708 units 

do, do. of combustible .. .. .. 16,511 ,, 
Dry coal burned per hour per square foot of grate.. 11-4 Tb. 
Equivalent evaporation per hour per square foot of 


Actual evaporation per pound of coal se ee ve 
Equivalent do. 0. 
Efficiency of boilers, including grates . .. 72-67 per cent, 
Average horse-power per boiler... .. 218-8 
Percentage of feeders rating delevoped .. 62-2 per cent. 
Water rate of mainengines .. .. .. .. .. 33-78Tb. 
Coal per indicated horse-power per hour... .. 2-18Ib. 
Do. electrical do. do. 
Cost of coal per ton in boiler-room 88. Od. 
Do. do, to evaporate 1000 Ib. of water .. 
Do. do. oO, do, do. from and 
Cost of coal per indicated horse-power per hour .. 0-102d. 
Do do. electrical do. do. .. 0-103d. 
Do. do. do. do. per year of 


Nelf-cooling transformers, The rapid advance in the electrical 
transmission of power over long distances has been due largely to 
the development of the polyphase motor and tbe perfection of the 
transformer. ‘he increase in the size of generating units has led 
to an increase in the size of the transformers, while the increasing 
distance to which power is transmitted has resulted in an increase 
in the electro-motive force required. In the Westinghouse trans- 
formers of 10 to 500 kilowatts, both primary and secondary are 
divided into several flat coils, wound with many layers and few 
turns per layer, and each coil being insulated separately. This 
reduces the strain within individual coils, and reduces the potential 
between adjacent layers, while the windings may be connected 
in series or multiple, and in case of damage to a coil it 
can readily be renewed. The regulation of the transformer 
is improved, and as the coils can be spread apart at the 
ends, a very large surface may be exposed to the oil, thus 
providing ample radiating facilities. This feature of the 
construction is of great practical importance. The terminals 
are placed on marble plates; those of high potential at one end, and 
those of low potential at the other end of the transformer. The 
connecting wires pass through insulating bushings and connect 
directly to the terminal blocks. ese transformers are all of the 
vil-insulatec type, regarded as almost essential for transformers of 
very high voltage, the oil not only having high insulating qualities, 
but its heat-conducting power making it valuable in keeping down 
the temperatures. To reduce the iron loss, a special grade of iron 
is used, capable of high magnetisation with comparatively little 
energy, and having a stable character which resists the tendency 
to deteriorate in service. In a 500-kilowatt transformer of 984 per 
cent efficiency, there is a loss of 7} kilowatts, or 10 horse-power, 
while all appears as heat, and must be disposed of, or the tempera- 
ture of the transformer will become dangerously high. The 
transformers are placed in boxes filled with oil, the boxes having 
ribs or corrugations to provide ample radiation. For transformers 
of over 500 kilowatts, water circulation outside the oil box keeps 
the vil cool. 


Hot-rater heating. —I\n the Evans system of hot-water heating. 
as used in the new railway terminus at Boston, and in various other 
large buildings. factories, &c., the hot water is circulated through 
pipes and coils, or radiators. In order to accelerate the natural 
circulation. there is used in the circuit a small centrifugal pump. 
driven by a line shaft, a directly-connected engine, or an electric 
motor. ‘The water is heated in a tubular heater like a surface con- 
denser, the exhaust steam or waste gases used for heating being 
passed through the tubes on the way to the atmosphere. An 
auxiliary heater of the same style, but of smaller size, is used 
when the steam or gases are insufficient, and this heater takes 
live steam from the boiler, the meter of condensation flowing back 
to the boiler. The water from the small centrifugal pump goes to 
the main heater, and as it circulates around the tubes it absorbs the 
heat from the exhaust steam or waste gases passing through the 
tubes. - It then goes to the auxiliary heater, where, if necessary, 
it is raised to a higher temperature by absorbing the 
heat from live steam owing through the tubes. It then passes 
through the mains and the heating coils, and comes back through 
the return pipes to the suction end of the centrifugal pump. e 
circuit is a closed one, so that the static head is the same on both 
suction and delivery sides of the pump, and the main work of the 
pump is to overcome the friction in the pipes. No such care in 
setting the pipes to a certain gradient is required as in set- 
ting pipes for steam heating, and there is less liability of 
pockets of water forming and freezing. The power consumed is 
said to be considerably less than that required with other systems. 
In steam heating, either a back pressure is put on the main engine, 
or a vacuum pump must be connected to the returns. 

‘oceved resercoirs.—The city of Attica, with a population of 3500, 
takes its water supply from wells driven along the river bank, the 
water being pumped to a reservoir of 500,000 gallons capacity. 
This reservoir is circular, 75ft. diameter, and 15ft. 3in. deep, below 
the water-line. The wall is built of brick paving blocks, 3gin. by 
3zin. by 9in., laid in cement mortar, the wall being 19in. thick. 
The Lottont has 6in. of conerete on 12in. of puddled clay, the con- 
crete being covered with an asphalt coating fin. thick. Outside 
the wall is a bank of puddled clay 3ft. thick, covered by a sloping 
bank of earth, the top width, outside the wall, being 8ft. 
The roof framing consists of five 10in. rolled steel joists, 
supported on fourteen cast iron columns din, diameter, 
and by a central pier of brick. Across these joists are laid 
steel tees, 34in. by 4in., 25in. between centres. When the framing 
was in place, the brick wall was built up around it, and brick jack 
arches were built between the tees, the whole being then plastered 
over. The contractors thought the walls would be water-tight 
without plastering, but found this was a serious mistake. A wash 
of soap and alum effected some improvement, but it was eventually 
necessary to plaster it with a mortar of one part Portland cement 
to two parts fine-screened sand. A somewhat similar reservoir at 
Delphi, 3000 population, is GOft. Sin. diameter, and 15ft. deep, 
with a storage capacity of 300,000 gallons. The walls are of brick 
laid in cement, with a thickness of l6in., but trouble was ex- 
perienced from the leakage of ground water into the reservoir. At 
the worst part the 16in. wall was replaced by two Sin. walls, with a 
space between filled with hot asphalt. Tiny:leaks in the concrete 
floor were closed. by drilling a lin. hole at each leak, plugging it 


vent. less than in 1898, while the tonnage of castings mud mucbinery | with rammed clay, and: then tilling with cement, theclay prevent- 


ing the water from reaching the cement before it had set. The 
roof is of steel joists, 8ft. apart, connected by tie rods, and sup- 
ported on columns, with brick arches between the joists. The 
arches were plastered with cement, and covered with concrete. 


A large engine fuctory.—The new Hainsburg works for the 
manufacture of stationary engines comprise a main building 145ft. 
by 300ft., and a building 100ft. by 40ft. The front part of the 
main building is two stories high, and contains the offices. The 
building is of steel and brick, and the central portion has a span of 
50ft., with a total height of 65ft. to the ridge, and 37ft. from the 
ground to the girders carrying the travelling crane which runs the 
full length of the structure. The main building contains the 
machine shop, erecting shop, pattern shop, foundry, cupolas and 
core ovens. The smaller building contains the tool grinding shop, 
pipe fitting room, and blacksmith shop. This shop has a furnace, 
four forges, and two steam hammers. Two Whiting cupolas are 
used, of 40 tons and 60 tons capacity. A 20-ton crane runs the 
whole length of the foundry, and does the heavy casting, 
while the lighter work is done by electric jib cranes at 
the sides. Outside the foundry is a 15-ton jib _crane 
with a radius of 90ft., which takes the castings from the 
electric crane, and places them on the storage ground. Another 
20-ton electric travelling crane serves the machine shop and the 
departments where the engines are tested. The machinery is 
driven from two lines of shafting, carried by anti-friction bearings in 
brackets bolted to the two main lines of roof columns. These are 
driven at a speed of 225 revolutions per minute by two electric 
motors of 25 and 35 horse-power. Each completed engine is taken 
bodily to the testing shed by the electric crane, and rests on 
rails secured to the anchor bolts, and connected up to the steam 
and exhaust pipes, &c. Its valves are then set, and it is counter- 
balanced until it runs smoothly, without any tendency to shift on 
the bed. The tloor is of lin. maple boards laid diagonally across 
2in. oak planks on stringers 4in. by 4in., 15in, apart. These 
stringers are laid on a bed of tar concrete 4in. thick, composed of 
equal parts of tar and pitch and blast furnace slag. 


THe Resistance OF to an article which 
appeared some time ago in a continental magazine by Herr R. 
Emden, the additional function of the velocity which makes up the 
total resistance of air encountered by a projectile suddenly in- 
creases between the velocities of 300 to 400 m. per second, 
but is approximately constant above and below that value. The 
author offers the following explanation: The + apace has to per- 
form work in overcoming the air resistance. This work increases 
as soon as the velocity has increased to such an extent that Mach’s 
conical head wave is formed. This head wave is formed as soon 
as the projectile attains the velocity of sound. 


THE BatTLesHir Giory last week concluded her thirty hours’ 
trial at a nominal power of 10,250 indicated horse-power. It 
is said to have been satisfactory. The draught was 26ft. fore and aft, 
and the trial was run with 240 Ib. of steam in the boilers. The vacuum 
was 27 ‘4in. starboard. and 26°4in. port : the revolutions were 99°4 
starboard, and 99°2 port. The mean horse-power of the thirty 
hours was 10,587, with a vacuum in the smoke-boxes of *34in. The 
ship made four runs over the deep-sea course, and the recorded 
mean speed was 16°78 knots, which is less than the actual speed, 
as the ship on the third run over the measured distance had to go 
out of her course to avoid a sailing vessel. The coal consumptiori 
at 10,587 indicated horse-power works out at 1°7 Ib. per unit of 
power per hour. 


THE New Weir at Romney. The Conservators of the river 
Thames, the Timex says, have réceived from the Thames Flood 
Prevention Sub-Committee a copy of the following resolution, 
which was passed at the recent meeting of the sub-committee at 
Windsor :—‘* That the committee gratefully recognise the courtesy 
of the Thames Conservancy in giving them an opportunity of con- 
ferring with their engineer on the subject of the new weir at Rom- 
ney and of seeing the plans; that the engineer has satistied them 
as to the adequacy of the proposed new weir to deal with the 
river at that point : that, considering the importance of the weir 
as a most prominent feature in the neighbourhood, the committee 
hope that the works may be carried out so as not to be unsightly 
or injure the view.” 

Liquip Air.—A company in New York is said to be manufac- 
turing liquid air at the rate of 1500 gallons perday. The plant 
consists of a steam-power refrigerating plant, utilising the expan- 
sion of the compressed air to produce a low temperature, and 
causing this cold air to react upon itself, until the temperature is 
so low that liquefaction occurs, An inter-cooler and after-coolers 
extract the heat generated by compression, by passing the air over 
water-cooled tubes. Theair, at a pressure of 1200 Ib. per square inch, 
and at 50 deg. or 60 deg. Fah., the temperature of the brine tank, 
passes to the liquefier coils and through the contracted oritice of the 
expansion valve adjusted to throttle the flow, and is reduced in 
pressure from 1200 Ib. to 300 lb. per square inch. ‘The drop in tem- 
perature so produced is repeated by the cumulative cooling process 
until the critical temperature of air is reached. Then a portion of 
the air passing through the expansion valve liquefies and collects in 
a small reservoir over the after-cooler, and the other part passes 
into the cooling tubes and is used over and over again. 


MANCHESTER SHIP CaNat.— At the half-yearly meeting, held 
at Manchester on Wednesday. Mr. Bythell, the chairman, in 
moving the adoption of the report, said the canal revenue had 
suffered by delays in the delivery of the fleet of steamers of the 
Manchester Liners, Limited, and afterwards because three of 
the largest of these vessels during the latter half of the year were 
removed from the Manchester service to take up Government 
work, and the Manchester Enterprise had been lost at sea. 
One of the boats had now returned to the canal and would 
resume her service on the Canadian line. The Man- 
chester Merchant, which had just been made ready for 
sea, had been chartered by the Government. If, however, the 
shareholders of the Manchester Liners received a fair return 
on their investment, the advent of that company would 
mark the beginning of that great local shipowning busi- 
ness, without which the port could never be a great port. 
Shipments from America to the canal had diminished, mainly 
owing to the fact that so much of the cotton crop from 
America, which ordinarily filled a large number of steamers, had 
been kept back. He was glad to be able to say that a very 
largely-increased proportion of the cotton shipments from America 
had been devoted to Manchester, but, owing to the decrease he 
had mentioned, they could not expect to get as much as last year. 
On the other hand, the imports of Egyptian cotton had 
amounted to 55,000 bales, against only 33,000 in the corre- 
sponding period. Proceeding to analyse some of the canal accounts 
of the half-year, he pointed out that the comparisons had 
to be made with what had been a very good half-year. The ex- 

nditure had gone up, but, if compared with 1897, two years ago, 
it appeared that, while the increase in cost had been £1583, the 


increase in receipts had been £43,262. Scarcity of railway wagons - 


at the docks was a difficulty that might have to be met by the 
canal company providing wagons. Another difficulty arose 
through the inadequate quay accommodation for the largely-in- 
creasing timber trade. If the shareholders did not provide it, 
they had better shut the port up. They had a charge against the 
net revenue of £4074, due entirely to the want of wagons and dock 
accommodation. Then came the question of railway rates. From 
Irish and continental ports, and from ports on our coast, the rail- 
way companies gave through rates, inclusive of the steamer, 
voyage, and the rate from the docks, where the goods were landed 
to the interior town, ‘and those railway rates were very much less 
than the’ordinary ‘sates. Tins, 
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PREVENTING CONDENSATION ON WINDOWS. 


THE prevention of “ frosting’’ or steaming on shop windows 
appears to have been a favourite subject for inventors. The 
Patent-office records show « large number of such inven- 
tions, the majority of which are, however, systems of venti- 
lation, of little or no practical value for either removing or 
preventing condensation on window surfaces. Amongst other 
curiosities the inventor employs a window of double plates 


dry, preventing injury to goods by the condensation of 
moisture. As before stated, this type of apparatus is only 
applicable to large shops, for although the piping, nozzles, é&c., 
are inexpensive, the cost of one blowing and _ heating 
apparatus has to be included, und unless this does duty for 
upwards of 100ft., the cost per foot becomes considerable. 
For smaller premises the company supplies an apparatus 
working by means of an induced draught. This apparatus is of 
two kinds, namely, electric and steam. The electric apparatus 
is shown in Fig. 2. The tube A contains a resistance coil, and 


DOCKYARD NOTES. 


_ 


Tue Asahi, Japanese battleship, arrived at Ports 
Thursday last week, and was to al been docked last gut on 
but for some reason or other this did not come off Stile 
pected, and the ship is at present in North Lock, 


When 


THE Niji and Ousogoumo, Japanese torpedo boat destroy 


did not leave Portsmouth harbour on Friday, ay inter, 
| Owing to the bad weather they remained til] “Sunday nded, 
ing, when they sailed for Devonport, At the moments 

0] 


of glass with hot water in between. The system now before | is so constructed that the air passes through it in two parts, 
us has been already applied to several shop windows in | the central core—-the hottest—through the resistance, and 
: London, and is giving satisfaction. The “steaming” of | the outer concentric layer, the less hot, outside the resistance, 
i shop windows, of course, takes place on the inside surface, | but inside the retaining tube. 
the air of the shop being warm and charged with moisture, | A row of these tubes 8in. apart 
the window presents a cold surface, upon which this moisture | will clear a steamed window in 
is condensed. From this it would appear that shop windows | twelve minutes. For windows 
would always steam during the cooler months, which we | other than cook shops this 
| upparatus is economical. 

| A window having 16ft. fron- 
tage-—quite a broad window— 
requires  B.T. unit of elec- 
| tricity to clear it once; and 
| since the expenditure of energy 
| is not needed more than, per- 
| haps, fifty times in the course 
| of a year, it will be seen that 

the cost of current is trifling. 
Fig. 3 shows a side elevation 
| of one section of the steam 
; appliance, and Fig. 4 is a 
=| section. of the end to a large 
| scale. This apparatus is fitted 
| up in a similar manner to the 
| electrical shown in Fig. 2; it is 
| made in sections of about. 4ft., 


| and connected up to the desired 


Veatilatin 1g 
Bricks 


Fig. 4. 


Fig.l. 


know is not the case; other conditions are necessary— 
namely, either that the air inside the shop is loaded with 


moisture within a few degrees of the dew point, or that the | 


window surface is many degrees colder than the air in the 
shop. 


The first condition obtains in tea-shops and cook-shops, | 


ecnsequently these windows almost always “steam.” The 
s2cond condition, which occurs when the weather is very 
cold, causes almost all windows to steam. To consider an 
example : suppose the outside temperature to be 30 deg. Fah., 
and that inside 60 deg. Fah., the inner surface of the window 
may then be assumed to be 45 deg. Fah. Now, let the dew 
point of the air in the shop be 50 deg. Fah., then no moisture 
will be condensed on the window surface unless the layer of air 


next to it is cooled down to 50 deg. Fah. or below. Ifthe air in | 


the shop is comparatively still the windows will steam, since 
in this case a layer of air next to the window will certainly 


get cooled to 50 deg. Fah.; it will then deposit moisture, | 
and by reason of its greater density it will sink down slowly | 
und make room for other moisture-laden air, which in turn | 
will be cooled to 50 deg. Fah. or below, will deposit more | 
moisture, sink and make room for fresh moist air, and so on. | 


It is for this reason that enclosed windows steam so badly, 


Basement 


Fig. 2. 


viz., because the air in them is still. The appliance of the 
Vapour Preventer Company provides a current of heated air 
next to the inner surface of the window, forming a kind of 
air curtain or screen between the window surface and the 
moisture-bearing air of the shop. For large shops with 
frontages of 100ft. or more a blower is used, and an air main 
laid on to all the windows. Suitable valves are provided to 
admit the air only to the windows which at any given time 
show signs of steaming. 

Fig. 1 shows in section the arrangement for delivery. A 
is the air main delivering warm air under pressure; B is one 
delivery nozzle, of which there are about two per foot run of 
window frontage; C is a directing tube—one to each nozzle 
—to prevent the air scattering; D is a fine grating let in 


flush with the stall board and covering in the apparatus. | 
The whole is boarded in dust-tight, but a few ventilating | attending. 


bricks communicate between the chamber and the outer air. | International Navigation Congress, Place de la Bourse, Paris. 
| subscription is fixed at 25f. (£1).. The subjects to be discussed 


Little or no air passes up the grating unless the air pressure 
is admitted, when a sharp current of dry warm air rushes 
up the window surface and quickly dries up any moisture 
thereon. When the window is bright again—the clearing pro- 
cess taking from five to ten minutes—the air supply may be 


turned off. Most of the air admitted being warm,no un- | 


| 28th, and last seven days. 


length by means of the union 
joint shown in Fig. 5. One sec- 
tion consists of a cast iron cyl- 


| inder 3in. diameter, provided with a cover at each end and 
| secured by means of a length of pipe, which passes through the 


cylinder. This pipe is screwed for a few inches at each end, 
right-hand thread one end and left-hand thread the other, 
and is tapped at intervals of about 84in. to receive short 


| lengths of small bore copper piping open at the top and 
, covered in by means of a dome secured to the cylinder ; 
| therefore, obvious that steam being admitted to the central 
| pipe finds its way up the small vertical pipes into their 


it is, 


CAST 
CYLINDER 


respective domes all the way along the apparatus, thus heat- 
ing the domes, which in their turn are covered with a thin 
casing of metal somewhat larger in diameter. These are 
perforated at the bottom to admit the air which is heated 
by the domes and passes up under the grating, as before 
described. The action is perfectly silent. Several of these 
installations are at work, and others are in progress. As the 
steam is taken off in existing boilers, the cost of working is 
practically nil. The Vapour Preventer Company, Limited, 
has offices at 68, Victoria-street, Westminster. 


NAVIGATION CONGRESS. --Notice has been given that the eighth In- 
ternational Navigation Congress will be held at Paris during the time 
the Exhibition will be open. The Congress will commence on July 
The managers request that members 
intending to be present will send in their names as soon as possible, 
in order that suitable arrangements may be made for the members 


Letters to be addressed to the General emg 1h 
e 


relating to inlaid navigation, are as to the effect of works of regu- 
lation in the régime of rivers, especially with reference to the pre- 
vention of inundations ; and the application of machinery to the 
improvement of waterways and traction. And in the maritime 
department, the lighting and buoying of channels ; harbour works 
recently constructed ; the adaptation of ports for naval purposes ; 


pleasantness is felt in the shop, and the temperature is not re- | and the progress of machinery for handling traffic. Arrangements 
duced. The nozzles are very fine,so that the volume of air 
sent into the shop is trifling; moreover, it is clean, warm, and 


have been made. for the entertainment of the members and for 
visits to important navigation works. 


| a'l, be re- 


writing they have not, however, got further than Torbay 
into which they had to put on account of the tempestuon, 
weather, 


Tue Glory, on trial, drew a maximum of 26ft., aud as she 
drew this both forward and aft, as designed, her mean and 
maximum draughts are the same. 18°78 was her highest 
mean speed on the measured mile. 


THERE is a scarcity of skilled men ofall sorts at Portanouth 
dockyard. 


A NEW basin for destroyers is to be constructed in the 
sli ne to the north of Portsmouth dockyard. 


Ir is ig a that the old monitor Hecate will not, after 

ilered, on the grounds that she is not worth the 
expense. The best thing to do with the Hecate, and her 
sisters, Cyclops, Gorgon, and Hydra, would be to sell them 
cheap to some South American Republic—provided that one 
foolish enough to buy them could be found. 


Txe Japanese warships at Elswick are making rapid pro- 
gress. The Hatsuse, launched no great while ago, has already 
got her masts up, while the Iwate has both masts and funnels 
in position. 


Tuer Formidable does not carry her main deck 12-pounders 
like the Majestic class, to the defective placing of which we 
referred some while ago in this column. ll four forward 
are crowded into the extreme bow, forward of the anchors. 
Here a single shell would undoubtedly put the lot out of 
action ; but, on the other hand, a shell is not very likely 
to hit the extreme bow, and in any case these guns are not 
likely to be put out of action by the back fire of the big guns 
above them, as in the Majestic class. 


THE bow belt of the Formidable is higher above the water- 
line than the same belt in the Canopus class. It is not, how- 
ever, carried up to the main-deck level, as eurrent plans 
suggest. That of the Canopus stops on a level with the 
lower deck, the Formidable’s rises half-way up to the main 
deck, allowing for a row of portholes to the lower deck. 


Some naval officers are by no means enamoured of the 
heavy bit of armour on the ram, holding that it is art to 
make the ships bad séa boats. As yet, of course, this is all 
in the regions of theory. We shall find out by-and-bye. 


Tue armour for the London is supplied by Vickers, Sons, and 
Maxim from their works at Sheffield. It is Krupp process, 
and, we believe, the first Krupp armour to be delivered for 
our battleships, unless, as is probable, the Vengeance, 
the last of the Canopus class, is provided with it. Since 
Krupp armour is half as good again as ordinary Harvey, and 
some per cent. superior to Harvey nickel, the point 's 
important. The proportion would appear to be:— 
6in. Krupp = 7}in. Harvey nickel; = Yin. Harvey; = 12. 
compound; = 1din. steel; = 18in. wrought iron. The 
material of a ship’s armour is now getting to be more 
important than its thickness—to know that a ship has a 6in. 
belt conveys very little now-a-days. Six-inch Krupp armour 
will keep out all shell, and probably even most solid shot In 
practice. The gun is at present it seems left behind ; we may 
expect, therefore, to see efforts at substantial progress in that 
direction. Probably the-final result of Krupp armour will te 
the introduction of very big guns again. A 16in. gun, on the 
lines of the latest type 12in., would puzzle the armour makers 
for many years tocome. A Trafalgar with Krupp — 
would be quite impervious to any gun at present afloat uncct 
service conditions. 


Ix mentioning the funnels of destroyers recently - 
inadvertently alluded to the Viper as having four, like t r 
Express. She has, of course, only three. To the list . 
destroyers given some while ago, which have two funnies 
close together without casing, where the fat centre funne 
would otherwise be, we may add the Kestrel, 
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MOTOR CAR 


VARIABLE SPEED GEAR. 


Some time ago we described an ingenious and novel form 


of variable speed gear, a working model of which was shown | 


at an exhibition of motor carriages at the Agricultural Hall, 
Islington—see THE ENGINEER, July 7th, 1899, page 10. It 
consists essentially of two pulleys automatically expanded by 
springs, each driving by belts on to an intermediate twin 
pulley, so that by shifting the position of the latter, relatively 
to the two expanding pulleys, the one is allowed to expand 
while the other is caused to contract in diameter, thus 
changing the ratio of their diameters and giving a change of 
gear. The expanding pulleys are made up of a lattice-work 
ring of steel strips, lazy-tongs fashion. These strips range 
themselves helically, and the whole ring is perfectly circular 
and capable of uniform expansion and contraction by a 
toggle system actuated by springs. Mr. Ralph Lucas, the 


inventor, has succeeded in applying this gearing to a motor | 


carriage of his own design, an illustration of which we give 
herewith. The diagramma- 
tic sketch, also appended, 
will serve to show the 
general arrangement of the 
driving mechanism. In the 
sketch E represents the en- 
gine shaft, carrying an ex- 
panding pulley; D is the 
countershaft, with a second 
expanding pulley ; and C is 
a twin pulley connected to 
and D by belts. The 
pulley C is supported on 
a shaft carried on T-shaped me 
cranks, pivoted at F; W id 
is the driver’s wheel, which 
controls the car, and is 
mounted on a pillar W!. 
This pillar swings about a | 
tube R, inside which is a | 
rack; this. rack meshes \ 
with a pinion P, and is 
connected with the steering \ 
gear. a drag-link, 
connecting the pillar W! 
to the levers pivoted at F. 
When the pillar W! is in 
the position shown, the 
engine is out of gear, as the back driving belt is quite 
slack, the pulley having reached its limit of expansion, 
and the front pulley E being fully contracted. It will be 
seen that the control of the car, both as regards speed and 
direction, is effected by the wheel W. By turning the wheel 
the rack is moved laterally by the pinion P, and the direction 
of the front wheels is thus altered. By pulling the wheel W 
and pillar W! towards the driver, as shown by dotted lines, 
the shaft © comes forward, tightening the belt and driving 
the car ahead, the speed varying according to the tension put 
upon the belt connecting C and D. This tension causes the 
elastic pulley D to contract, and the pulley E to expand by 
virtue of the springs. Although the engines always run in 
the same direction, the motion of the carriage can be reversed 
by pushing W forward, when the pulley C is forced into frie- 
onal contact with suitably prepared surfaces on the flanges 
of D, _ It will be gathered from the above that in the forward 
direction the speed of the carriage can be regulated at will, 
scoeneng to the ratio of the diameters of the pulleys D, E’; 
ut for reversing only one speed is available. It should be 
pointed out that when the pillar W! is pulled only slightly for 
the low speed, the expanding pulley FE is not affected, as the 


cranks on which C is carried swing about F, and in this | 


position are toggling relatively with E, but a further pull on 
the pillar gives a more effective leverage on the cranks, caus- 
ing the pulley D to contract and the pulley E to expand in 
corresponding ratios. 

ae he engines used on the carriage illustrated are of the De 
. lon type. The inventor has been at work on his ingenious 
sear for some time, and a ride on the carriage has shown that 


the arrangements are effective. It remains to be seen whether | 


A NEW FORM OF PRESSURE GAUGE.* 
By Francis H. StitLMAN, New York. 

Last year there was supplied to the West Virginia Agricultural 
Experiment Station a small press for some test work which they 
desired to do in determining the effect of high pressures upon the 
bacteria which appear in milk. Mr. B. H. Hite, the chemist at the 
station, as a result of their experiment. has published in the 
American Chemical Journal, of July, 1899, an article upon the 
method for carrying out chemical reactions under high pressure, 
and the station has issued a bulletin--No. 58, June, 1899— giving 
the results of the milk experiments. These papers referred to 
pressures which I questioned —as high pressures are frequently in- 
correctly reported and in reply I received a letter from Mr. Hite, 
in which he stated that he ‘had repeatedly had pressures of 
45 tons upon a piston Sin. in diameter.” This corresponds to over 
450,000 lb. per square inch no allowance being made for the loss 
in frictions of packings and parts. In reply to a letter asking the 
privilege of submitting his experiments to the American Society 
of Mechanical Engineers, Mr. Hite has sent me an article so much 
more interesting that I take pleasure in presenting almost the entire 


LUCAS'S MOTOR CAR 


matter sent to me, adding some items from the above-mentioned 
articles. 

The paper is practically divided into three headings:—({1) The 
method and device used in subjecting liquids to high pressure. 
(2) The method and apparatus used in measuring the compressibility 
of liquids under such pressures. (3) The application of the last 


method to the measurement of the pressures themselves or a new, 


pressure gauge. 

In order to subject a liquid to’ pressure, the capacity of the 
vessel containing the liquid must be decreased. This suggests at 
once a cylinder and piston, but no simple cylinder and piston will 
hold a liquid under very high pressure, for no matter how well the 
piston may be ground to fit the cylinder a high pressure will expand 
the cylinder—not to say contract the piston—thus leaving a space 
between them through which the liquid will escape. It seems to 
be practically impossible to obtain such contact between the pack- 
ing and the piston and cylinder that a liquid under high pressure 
will not force its way out. Indeed, about the only contact that is 
equal to such cases is that between the particles of one continuous 
piece of metal, from which it would appear that in order to secure 
the highest pressures the end of the piston and walls of the cylinder 
would have to be one solid piece for all positions of the piston ; or 
that the liquid wonld have to be completely encased in one un- 
broken piece of metal. If these conditions could be realised the 
pressures obtainable would be limited only by the strength of the 
materials—¢.g., steel_-used in-the construction of the cylinder. A 
description of such a method follows, 

The liquid to be subjected to pressure is placed in a lead tube. 
In working with liquids that would attack the lead—c.g., strong 


' acids—these may be placed in the screw cap collapsible platinum 


tube T, Fig. 1, which is closed with a lid of the same material and 
placed in a heavy steel cylinder—C C, Fig. 1. The Jower end of 
the cylinder being closed with an accurately fitting steel plug O, 
the upper end with the piston P, the pressure is supplied to the 


the expanding pulleys will withstand the stress of constant | lead tube and the liquid within it by means of a hydraulic press. 


work. Mr. Lucas’s works are situated in Upper Siebert-road, | 


Westecmbe Park, S.E. 


The lead cylinders are placed inside of a steel cylinder, such as 
shown in Fig. 2, in which the black square represents a solid block 
of lead, resting upon a narrow shoulder, and upon this rest a piston 
which is supported from side spring by a following screw designed 
to hold the pressures when once obtained, if so. desired, and in the 
experiment they were so held for hours at atime. The pressure 
applied by the press upon the piston forces the lead down into the 
cylinder, as indicated by the dotted lines, thus packing it success- 
fully. The piston must fit the cylinder accurately and smoothly, 
otherwise the lead—not the liquid—will leak out around it. The 
cylinders used were 5in. in diameter and 7in. long. The inside 
diameter varied from 4in. to 1jin. With such cylinders the follow- 
ing pressures may be obtained :— 

100,000 Ib. to 150,000 Ib. 
100,000 ,, ,, 200,000 ,, 
200,000 ,, ,, 300,000 ,, 

Most of these cylinders have been forced to higher pressures, but 
always with more or less injury to them. 

Most of them were made of one piece of tool steel, although 
quite a number of them were built up of concentric pieces shrunk 
together. The best results were obtained with cylinders made by 


l}in. in diameter. . 


Brown and Sharpe, of one piece of special tool steel from the Howe- 
Brown Company, which, without much tempering, was hard 
enough to keep its shape ; but no matter how hard the material 
may be, the cylinder will yield more or less under high pressures, 
and for this reason it is better to make the plug O and the lower 
piece of the piston P of softer steel, so that under the pressure 
these may also spread. This was found to be absolutely neces- 
sary in working with the Sin. cylinder under the higher pressures 
named. Indeed, with this arrangement, even higher pressures 
than those above given have been obtained ; but in these tests the 
cylinders suffered considerable injury. 

It will be observed that it is the continuous lead packing that is 
responsible for the high pressures obtainable with this device, and 
it should be stated that, no matter how high the pressure may be, 
there is never even so much as a trace of a leak while the pressure 
is being applied. On removing the pressure the liquid, in expand- 
ing to its original volume, will often loosen the lid of the lead tube ; 
and in case very high pressures have been used, the lead tube, in 
stretching to its original capacity, will often be pulled completely 
in two. Liquids are by no means “‘ practically incompressible ~ 
when they get in this machine. The expansion on relieving the 
pressure is very apparent, and so great that you could measure it 
with a rule. Even in working with some of the lower pressures a 
column of water 5in. long will expand }in. or more. 

The compressibility of liquids may, under these high pressures, 
be very accurately determined in the following manner : — 

The little picnometer bottle—shown in the middle of Fig. 3, and 
differing from an ordinary glass-stoppered bottle only in that the 
top of the stopper is expanded into a little bowl or cup which, when 
the stopper is in position, communicates with the interior of the 
bottle by means of a very fine capillary hole through the stopper— 
is weighed accurately, empty, then weighed full of mercury, which, 
of course, gives the weight of the volume of mercury necessary to 
fill the bottle. The mereury is then poured out and the bottle 
filled with the liquid whose compressibility is to be determined, 
the stopper inserted firmly, and a quantity of mercury poured intu 
the little cup. Although the mercury is much heavier, of course, 
than the liquid—.g., for example, water—in the bottle, the mercury 
cannot enter the bottle, because the water and mercury cannot 
pass each other in the capillary hole. Any difference in pressure, 
however, will allow either the mercury to flow into the bottle or 
the liquid within the bottle to flow out, depending upon whether 
the pressure is higher without or within the bottle. The little 
bottle loaded in this way—with mercury in the cup, and the liquid 
whose compressibility is to be determined in the bottle—is placed 
in the lead tube, which is filled up with water and subjected to 

ressure in the usual way, when just enough mercury will enter the 
ttle—and fall to the bottom—to make up for the compression 
experienced by the liquid—water—in the bottle under the pressure 
applied. On removing the pressure a quantity of the liquid—nct 
the mercury—will be forced out through the stopper; but th’s 
does not matter,,as everything is estimated in terms of the mercury , 
which is then poured out, dried, and weighed, and from the weight 
of this quantity of mercury and the weight of 
the quantity required to fill the hottle the com- 
pressibility of the water liquid is estimated. This, 
of course, neglects the compressibility of the 
small quantity of mercury that found its way 
into the bottle while the pressure was being 
applied. This will have to be estimated in a 
special determination in which a slightly dif- 
ferent bottle is used. For this determination 
the top of the stopper need not be expanded 
into a cup, but the lower end of the stopper 
must extend some distance into the bottle, 
which is simply filled with mercury and weighed 
—the weight of the bottle having been deter- 
mined—placed in the lead tube, which is filled 
up with water and subjected to pressure as 
above. In this case the water from around the 
bottle enters the bottle to take the place of 
any contraction experienced by the mercury, 
but, being lighter than the mercury, rises to 
the top—above the lower end of the stopper- 
and so it is a corresponding quantity of the 
mercury that escapes through the stopper when 
the pressure is removed. By weighing the mer- 
cury left in the bottle and comparing this weight 
with the weight of the mercury required to fill 
the bottle, the compressibility of the mercury 
under the pressure used can be determined. In 
this case, of course, we neglect the compressibility of the sma 1 
quantity of water which entered the bottle while the pressure was 
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being applied ; but from this determination and the one mentioned 
above-—compressibility of water—the compressibility of both the 
water and the mercury may be calculated. 

In this way the compressibility of a number of liquids at a 
number of different pressures has been determined, and the com- 
pressibility of liquids containing known quantities of various sub- 
stances in solution has received quite a little attention, as the 
results are of considerable interest from a chemical standpoint ; but 
these latter results, however, would probably not be of so much 
interest to mechanical engineers. Since water and alcohol are 
used so extensively in hydraulic machinery, you might care to 
know that under a pressure of about 65,000 Ib. to the square inch, 
water is compressed over 10 per cent., and alcohol more than 15 per 
cent. 

As I was very anxious to determine with great accuracy the 
difference in the compressibility of a pure liquid and that of 
the same liquid containing some substance in solution, and as slight 
errors would, of course, be introduced by the friction of the piston 
and by possible slight inaccuracies in the reading of the gauge, the 
compressibility of the pure liquid and the solution were determined 
at the same time ; that is, two bottles were placed in the lead tube 
at the same time, when, of course, they were subjected to the same 
conditions. Working in this way, of course the bottle containing 
the pure liquid simply serves as a pressure gauge, but the results 
obtained in this way were so much more satisfactory that I am led 
to suggest one of these little bottles as a perfect pressure gauge. 

By means of these little picnometer bottles, as shown above, the 
compressibility of the liquid may be determined under any pressure 
up to that of the crushing strength of steel, and having determined, 
once for all, the compressibility of mercury and of some other 
liquid, preferably water, this method can be used to determine with 
great accuracy the pressure on the liquids in hydraulic machinery, 
ke 


It would only be necessary to load one of these little bottles with 
water and mercury, as described, and place it in a tube communi- 
cating with the liquid in the hydraulic machine, say in some such 
arrangement as that shown in Fig. 3. The accuracy of 
pressure gauges necessarily depends upon the elasticity of some 
material. Those in general use depend upon the elasticity of some 
solid. Solids are never perfectly elastic, even when subjected to 
relatively small strains, and the change in form which they experi- 
ence as the result of pressure must be greatly magnified in order 
to make the gauges in which they are used sufficiently delicate ; 
and even then such gauges have but a very limited range. But 
such difficulties are only too well known. 

In this proposed gauge the accuracy depends solely upon the 
elasticity of the water and mercury and the balance used in the 
weighings, and liquids are perfectly elastic; and the analytical 
balance has reached about as high a degree of perfection as any 
instrument known to science. The accuracy or delicacy of this 
gauge hinges upon determining volumes by weighing mercury, and 
there is hardly a determination known to science that can be made 
with greater accuracy. The quantities of mercury to be weighed 
would, of course, depend upon the size of the bottle used; but 
even when working with a bottle 2in. long by fin. in diameter, the 
quantities of mercury are sufficient to enable a reasonably good 
balance to detect differences in pressure of a pound throughout the 
range of the several hundred thousand pounds mentioned. A 
gauge that would measure pressures as great as this, throughout 
anything like such a range, would, so far as I know, be regarded 
as a jewel indeed ; and I can’t help thinking that such a gauge as 
the one proposed should be of more than ordinary interest to 
mechanical engineers ; everything connected with it is so simple, 
and it would be such an easy matter to construct it and attach it 
to any hydraulic machine. It might even be used in other lines of 
work if placed in a lead tube and cylinder—such as above described 
—with a piston of definite area. 


NOTES FROM JAPAN. 
(By our Special Correspondent.) 

The petroleum industry.—This is almost entirely contined to the 
province of Echigo, and some interesting statistics have recently 
been published. The output during November last was, in round 
numbers, as follows :— 


Gallons. 

From Nishiyama, Nagamine, and Kainada = 1,369,700 
Nagaoka and Higashiyama.. .. .. .. .. 844,200 


The oil from Higashiyama is transported to Nagaoka by two 
pipe lines. During the same month—November—624,000 gallons 
were transported by the Nagaoka pipe line, and 228,000 by the 
Lo-o line, making a total of 852,000 gallons, which does not quite 
agree with the figures given above. There are thirty-eight 
refining establishments in Nagaoka, with a total capacity of 
60,400 gallons. 

Another pipe line, belonging to the Nippon Company, and ex- 
tending from Kainada, in Nishiyama, to Amase is now almost com- 
pleted, and will probably be opened in a few days. The transport 
of the oil to Tokyo has hitherto been almost exclusively by rail, 
the charges being at the rate of 14 sen (3 penny) per ton per mile ; 
but as this rate has just increased to 24 sen (2 penny) a scheme is 
now under consideration for a pipe line the whole distance of some 
230 miles. From Echigo to the summit of the Mikuni pass the 
oil will have to be pumped by steam pumps at three successive 
stations, but from that point to Tokyo it would flow by gravitation. 
The total cost of this installation is estimated at about £150,000, 
hut at present it is only in the nebulous stage. It is stated that 
during the past year over £120,000 has been expended in refining 
plant alone. 

As I have remarked on a former occasion, the possibility of using 
crude oil as fuel for locomotives and steamships has recently 
attracted a good deal of attention, but up to the present time the 
Hokuyetsu Railway is the only line which is actually employing it 
in regular working. ‘The engineering staff of the Kobu Railway 
has been investigating the matter for some time past, and a special 
locomotive—the Nakane—has recently been elaborated and 
patented, and the railway company have contracted for sufficient 
oil to cover a year’s consumption. 

On the other hand, the Nippon Railway Company, which has been 
investigating the subject, is said to have arrived at an unfavour- 
able conclusion. Early in December a locomotive fitted with the 
latest design of oil-burning apparatus was put to regular work, and 
although the results are said to have been entirely successful in 
other respects, the cost of fitting the apparatus, amounting to about 
£175 per engine, and the difficulty of arranging for a sufficient and 
regular supply of native oil—as imported oil is found to be more 
expensive than coal, when the results are fairly compared—do not 
= to indicate that any real economy will be attained by the 
change. 

tatlay sleepers.—The new railways in Siberia, China, and 
Korea, have caused a considerable demand for sleepers, the 
production of which has now become an important industry in 
Yewo, the northernmost of the four principal Japanese islands, 
It is estimated that fully one million sleepers were exported during 
the first ten months of 1899. According to the figures furnished 
by Mr. Shirani, the director of the Hokkaido (Yezo) section of the 
Home-office, the forest land in Hokkaido comprises about 
1,500,000 acres belonging to the Imperial Household, 13,250,000 
acres belonging to the State, 250,000 acres belonging to private 
individuals, and about 5,125,000 acres of unclaimed land, making 
a total of upwards of 20,000,000 acres available for felling. And 
as the timber on one acre will provide about 200 sleepers, besides 
a lot of smaller stuff suitable for other purposes, he estimates that, 
taking the demand at 3,000,000 sleepers per annum, there is a 


sufficient supply for over 1300 years. For some time past the 
capabilities of the island in this respect have been attracting the 
attention of various American speculators, who aim at controlling 
the export trade. There are seven kinds of timber, principally 
varieties of the larch and oak, which are especially suited for this 
purpose ; some being more valuable than others, as the life of a 
sleeper is estimated at from seven to three years, If more care 
were taken as to the season at which the trees were felled, 
probably better results would be attained. 

Tukawatsu.—The improvement of this harbour, situated in the 
province of Saunki, at the northern extremity of the island of 
Shikoku in the Inland Sea, is now rapidly approaching completion. 
The basin, most of which has been dredged out to a depth of 
20ft. at low water, is enclosed between two breakwaters, of which 
the eastern is 548 yards, and the western 300 yards long. There 
are also three piers, each 30 yards long. The total cost is 
estimated at about £20,000. Takamatsu is connected by rail with 
the port of Tadotsu, and thence inland to Kotohira. 

Formosa.—This island has hitherto been without any accommoda- 
tion worth the name of a dockyard, there being at present only a 
couple of small workshops incapable of dealing with anything more 
important than a junk. The authorities now propose the establish- 
ment of a dock, but only on a modest scale to commence with, 
capable of accommodating vessels up to 200 tons. There are at 
present fifty-one small steamers not exceeding that size plying 
around the coast, and if each of these is docked once a year at an 
average charge of 600 yen, a turnover of about £3000 a year would 
result. 

Railway returns. —The Kwansei Railway, which is considered one 
of the most properous lines, states its total receipts for the month 
of December at 82,483 yen. For the last ten days of the year the 
passenger tratlic amounted to 17,884 yen, and the freight traffic to 
10,437 yen, being at the rate of 17 yen 36 sen per mile per day, or 
2 yen 21 sen more than for the corresponding period of the pre- 
vious year. A dividend at the rate of 10 per cent. per annum was 
declared. 


AUSTRALIAN NOTES. 
(From our own Correspondent.) 

Ir has now been definitely decided by the Premier that the 
Government intend to make the construction of the bridge over the 
harbour between Sydney and North Shore a State enterprise ; 
consequently the Minister for Works has had conditions prepared 
for competitive designs to be invited from all over the world. 

It is contemplated that the bridge shall run across the harbour 
from Dawes Point to McMahon’s Point. 

The designs will be placed before a board of advisers, consisting 
of the Under-Secretary for Works; the Engineer-in-Chief for 
Public Works; the Engineer-in-Chief for Railway Construction ; 
the Government Architect, and the Engineer-in-Chief for Sewerage 
Construction. 

Every person submitting a design and tender must satisfy the 
minister of his ability to carry out and complete the work within 
the time specified, in the event of the Government, within six 
months after the receipt of the design and tender, deciding to 
proceed with it. 

In the event of a design and tender being accepted, the tenderer 
will be called upon to provide preliminary security to the amount of 
£10,000. 

The Government will not be bound to accept the lowest or any 
tender, but in order to partly recoup the tenderers for the trouble 
and expense in preparing the designs and particulars, two 
premiums, one of £1000, and a second of £500 are offered for the 
two which in the opinion of the minister are the best and most 
suitable. 

The design of the bridge is to provide for two footways each 
10ft. wide, two roadways each 20ft. wide, or one roadway 40ft. 
wide, also for a width of 24ft. in the clear for a double line of rail- 
way. It isconsidered that the bridge should be a single-tier bridge, 
but designs showing either the footways or the roadway, or both, 
overhead, may be submitted, and will receive consideration. 

A clear headway of 180ft. above high-water spring tides, Sydney 
harbour, for at least the middle 600ft. of its length, is to be pro- 
vided for. The bridge is to be of onespan. The steepest gradient 
allowable will be 1 in 35 for the railway, and 1 in 25 for the 
roadway. 

The bridge must carry a live load of 1301b. per superticial foot of 
roadway and footpath, and every part of the roadway is to be 
capable of carrying a moving load of 30 tons on two pairs of wheels, 
and for a train on each line of railway consisting of three of the 
heaviest class of engines and tender in steam, followed by loaded 
trucks. The engines and tenders to be taken as weighing 110 tons, 
with a length of 55ft., and an axle load on drivers of 18 tons, the 
distributed load due to the loaded trucks to be taken as 14 tons per 
lineal foot. 

Plans and particulars must be delivered at the Works Depart- 
ment by December Ist, next. 

The gold production of the tive leading Colonies has been as 
follows for the year ending December, 1899, as compared with the 
previous year :— 


0%. 02. 
West Australia... .. «. «+ 1,643,836 increase 513,653 


A statement showing the quantity and cobipemriy the water 
at the various pumping stations of the Sydney Metropolitan Water 
Board for the year ending June 30th, 1898, is as follows : 


, Cost of Cost of 
| Name of reservoir [Total volume ‘lifting 
Pumping station. | "to which wate pumped 990,000 1000 
| | during the | le gallons 
| is raised. year. high 100ft. 
| high. 
| d 
{ Paddington 1,858,043,700 \ 
Crown-street. . + Woollahra .. 432,468,150 1 12 3 387 
| ..| 828,456,620 J 
Ryde hill 111,425,000 
Carlton .. .|Penhurst. . 65,137,529 4 15 1-149 
Chatswood .. ..|Wahroonga 60,561,900, 3 7 1 +805 
North Richmond..|North Richmond .. 12,064,000, 7 O 1-758 


THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
THE iron trade continues to wear a very satisfactory tone, Orders 
are abundant in most departments, and prices all that could 
desired. ‘he only thing that troubles ironmasters at date is eo 
scarcity of fuel. Owing to the winter weather supplies from the 
collieries are difficult to get forward, and ironmasters whose w ke 
are situated some distance off the canals are almost at their wits 
end how to keep their works going. Numbers of works, ind od 

are only in partial operation, the mills and forges having to ree t 

to stand, and the result is that ironmasters are being Pea 

further behind with the execution of orders. Fuel is now vee 
ing the highest figures known for twenty-five years, and there sf 
some talk of further advances. Manufacturing fuel is 13s, 6d pe 
15s. per ton ; thick forge coal, 14s.; furnace coal, 14s, to Is. 

ton ; rough slack for ironworks purposes, 9s. 6d. to 11s.; and & 
6s. to 7s. per ton. : 

Iron and coal in this district are now dearer than they have 
been for a quarter of a century, with a strong probability that 
further advances will be declared. In a few months, compara- 
tively, marked bars have advanced from £8 to £11 10s., common 
bars from £6 to £10 10s., and other descriptions of ‘finished iron 
in proportion. Medium sorts of pig iron have been raised from 
57s. 6d. to 95s., and furnace and forge coal has increased from 
10s. to 15s. a ton. For a parallel to such a series of consecutive 
advances we must go back to the years 1872 and 3, when the 
enormous demand for iron following the close of the Franco. 
German war caused prices to advance to an even greater extent 
Starting at £11 per ton at the beginning of 1872, Staffordshire 
marked bars rapidly rose to £12 10s. in April of that year, £13 
in May, £15 in June, and touched high-water mark in July at 
£16. In October, 1872, there were two several falls of £2 each 
bringing prices down again to £12. At the commencement of 
1873, however, they rose again to £13 and £14, and in March of 
that year got up for a second time to £16. In July they fell 
again to £14; a twelvemonth after they were down at £12: by 
October, 1874, they had lost another £1 per ton, and by mid. 
summer, 1875, the ofticial price was once more £10, 3 

Prices are quite as healthy this week as last, and the export 
trade is strong and buoyant, the business now doing being, as 
regards values, the largest known for many years, whilst the 
tonnage of iron, especially to the Australian and South American 
markets, is quite equal to recent averages. Local consumers of bar 
iron, sheets, tube strip, fencing bars, and hopps, are still large 
buyers, with a disposition to place more forward contracts than 
makers are disposed to book. Marked bars command £11 10s.; 
Earl Dudley's brand, £12 2s. 6d.; second-grade bars, £10 Lis,; 
common unmarked ditto, £10 10s.; and North Staffordshire bars, 
£10 5s. to £10 10s. Hoop iron is quoted £11 ; rivet iron, £10 10s, 
to £11; and gas tube strip, £10 to £10 10s. per ton. 

There is some falling off in the orders for block and galvanised 
sheets, due to a lessened shipping demand, but this is not allowed 
to interfere much with prices. Doubles command £11 5s. to 
£11 7s. 6d. per ton, with a few firms even quoting £11 10s. These 
prices show a rise of between £4 5s. to £5 per ton, compared with 
the prices ruling before the ‘‘boom.” From the low state of con- 
sumers’ and merchant stocks, and from the dearer values of coal 
and pig iron, sheet iron makers declare that they ought now to be 
again commanding the same time-honoured standard as marked 
bars on all their orders. 

In good times South Staffordshire sheet iron has commanded 
over £2 per ton above marked bar price, but those were days 
when sheet iron manufacture was almost confined to Staffordshire, 
Now that the North of England, South Wales, and Lancashire 
are to be reckoned as black sheet makers, I fear we shall not see 
such prices for Staffordshire sheets again. Happily, at the moment, 
in consequence of the great advance in steel tin-bar and steel 
billet prices, there are fewer steel sheets now being made at the 
district works, and the iron sheet makers are benefiting corre- 
spondingly. 

Pig iron holds its own remarkably. The high prices lately 
reported are being realised, and foundry qualities are particularly 
firm. Forge qualities are also scarce and dear, and deliveries are 
still much in arrear of the market's requirements, blast furnace 
owners having been in straits to keep the furnaces going owing 
to the short supplies of coke and coal. Derbyshire and Northamp- 
ton forge pigs range this week from 75s. to 77s. 6d. on the open 
market. Sales of Staffordshire all-mine forge pigs are Saontel at 
90s. per ton for best hot-air sorts, and 77s. 6d. is asked for Stafford- 
shire part-mine pigs. District ironfounders are amongst the best 
buyers of pig iron, but seem more inclined to lodge speculative 
orders than the bar and other finished iron manufacturers. Scrap 
iron keeps up in price, sellers now asking 85s. for mixtures, which 
they formerly sold at 45s. per ton. 

The steel works are kept fully employed, and prices are quoted: 
Bessemer billets, £7 15s. ; best Siemens ditto, £8; mild steel 
bars, £9 5s. to £9 15s.; constructive engineering and railway 
wagon-building plates, £9 10s. to £10; and engineering girders 
and wagons, £9 to £9 5s. per ton. 

The heavy district engineering trades keep very busy, the bridge 
and gasometer builders, the nut and bolt makers, and the railway 
rolling stock firms having more work than they can do. A good 
share of the bridge work is for Government, and is being rapidly 
despatched to the seat of war, Gas mains are also in brisk request, 
notwithstanding the great increase in price of heavy ironfoundry 
consequent upon the rise in pig iron values. The anchor and 
heavy chain works are all well employed, Government orders being 
under execution here also. ; 

The recent recovery in the price of copper is well maintained, 
and engineers who have not covered themselves are beginning tv 
think about re-entering the market. Standard cash at date of 
writing is quoted £74s. 17s. 6d. to £75 2s. 6d. on the London 
market, and three months £73 5s. to £73 10s. Tough cake and 
ingot is quoted £77 to £77 10s., best selected £77 5s. to £79, and 
strong sheets £85 to £85 10s. It will be remembered that last year 
when the ‘ boom” in this metal was in full swing the quotation for 
bars rose to nearly £78 per ton, but at the end of the year it had 
fallen to about £70. By the end of January, however, there had 
been a recovery to £71 15s., and now, as appears above, the metal 
has been dealt in at close upon £75. f 

At Birmingham, electrical generating machinery and appliances 
continue in large demand, and the works devoted to this class of 

hinery are running full time and overtime. 


The Public Works Committee of New South Wales have recom- 
mended the construction of a line of railway across the interior from 
Cobar to Wilcannia. 

The line will be 1654 miles long, at an estimated cost of £497,000. 
The Minister for Works has given notice of a motion that the con- 
struction of the line be carried out. 

Another large order for rolling stock has been forwarded to the 
Agent-General for the West Australian Railways, the items include 
the following :—10 small cattle wagons, £1000 ; 25 smail sheep vans, 
£2750 ; 50 four-wheeled louvred vans, £5500 ; 12 four-wheeled 
horse boxes, £1800 ; 12 four-wheeled meat vans, £1500 ; 10 passenger 
brake vans, £10,000; 15 goods brake vans, £12,000; 20 portable 

wder magazines, £1000: 100 four-wheeled hopper coal trucks for 
ate coal, £11,000 ; 250 bogie high-side wagons, £62,500 ; 5) 
four-wheel high-side wagons, £42,500 ; 75 new engines, £200,000 ; 
300 bogies recently ordered, £75,000; contingencies, £25,000 ; 
estimated total, £451,500, 


Tue Tramway Committee of the Sheffield City Council 
propose to introduce the class system of fares on the municipal 
tramways, Two classes of cars are proposed, 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Maunchester.The position of the engineering and iron trades 
here shows very little material change from last week. Activity 1s 
well maintained throughout all branches of engineering, with new 
work in some departments perhaps coming forward rather more 
freely, and the outlook for the immediate future or, indeed, over 
the remainder of the year, continues for the most part altogether 
satisfactory. In the iron trade the market may be said to remain 
stationary so far as any increased volume of business is concerned, 
but prices are strong, and although the new buying is not large, 1t 
is equal to the small quantity of either raw or finished material 
that is really offering, and both pig iron makers and finished iron 
manufacturers are in a position to be quite independent of any 
present lull in the market, as with existing contracts their books 
are well filled, at any rate over the first half of the current year. 

The iron market here continues generally inactive, and although 
there was a full average attendance at the Manchester ‘Change 
meeting on Tuesday, little buying of any moment came forward. 
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«ally the case in pig iron, users of which continue to 
This was expecially inakers are kept fully engaged 
urchase on account of contracts, and have very little to 
with ihe not anxious sellers, and are firm at recent full 
offer, they ¢ For local and district brands there is no real change 
quotations. don the prices quoted last week. Delivered Man- 


to be reportec © Lancashire remains at 79s. 6d., less 24; Lincoln- 
chester, foundry and Derbyshire, 80s. to 80s. 6d. net, with 


: ‘ties, delivered Warrington, 76s., less 24 for Lanca- 
forge Co gece 74s, 2d. net for Lincolnshire. Middlesbrough 
— arm at the recent improvement, although merchants in 
renee es are sellers at slightiy under ful) rates, In the open 
ket foundry Middlesbrough could be bought at about 77s. 10d., 
marke 78s. 4d. to 79s. 4d. net by rail Manchester. 
Me  wotch iron prices are steady at about 81s. net for Eglinton 
A seat delivered Manchester docks, although for for- 
a 
ward delivery t 


t under this figure. A feature that may be noticed is that 
a 


svican pig iron would seem just now to be pushed for sale here ; 
brand, not, of high quality, has been 
Ss at very low figures, representing about 75s, net, Manchester 
= with the better brands still quoted 78s. This, in conjunc- 
= with the recent unfavourable reports from the United States, 
agg one or two quarters, regarded as somewhat significant, 
although generally no very great importance is attached to it at 
present, and the low prices quoted are looked upon as due to some 
temporary and special causes, : 

Finished iron maintains an exceedingly strong tone, but, con- 
trary to expectation, the Lancashire manufacturers, although they 
have had the question of prices under consideration this week, 
have not advanced their list basis from £10; they are, however, 
not quoting anything under £10 5s., and in some cases £10 10s. 
where new business has been offered. North Staffordshire bars 
remain unchanged at £10 5s. to £10 10s. Sheets are quoted 
£}] 5s. to £11 10s, List rates for hoops remain at £10 7s. 6d. for 
random to £10 12s, 6d. for special cut lengths, delivered Man- 
chester district, and 2s, 6d. less for shipment, but advances on 
these prices are being got on special sales, : : 

Inquiry continues active in the steel trade, with prices strong. 
Hematites tend steadily upwards, makers quoting 90s. 6d. to 
03s, 6d., less 24, but in the open market there has been 
keen competition at considerably under these figures for one or two 
orders of tnoment that have come forward. Billets are firm at 
£7 10s. to £7 12s. 6d. net cash ; bars from £9 10s. to £9 15s., and 
£9 12s, 6d.; and boiler plates £9 15s., less 24, delivered in this 
district, with a probability of some advance on this figure. 

The metal market shows no change either as to prices or demand, 
manufacturers being fully engaged in orders for locomotive, boiler, 
and general engineers’ fittings as well as in general goods, and full 
list rates are obtained without difficulty, 

The monthly report of the Amalgamated Society of Engineers is 
of much the same satisfactory character as the returns of the 
smaller trade unions referred to last week. The society has now 
only 1646 members on out-of-work donation out of a_ total 
membership of 84,796, as against 2214 the previous month. In 
Manchester district the number on benefit also shows a decrease, 
and now represents under 2 per cent. of the localmembership. The 
district delegate reports with regard to the movement for abolishing 
overtime in this locality on Monday nights, that whilst the request 


1s, 


has been acceded to by a few employers in a generous spirit a | 


“point blank refusal” has been received from the federated body. 
Taking the society generally, it is reported that ‘‘ trade move- 
ments have been somewhat placid, although trade has been well 
maintained.” 

At a meeting of the Manchester Association of Engineers, held 
last week, during a discussion on the further development of the 
steam engine, Dr. J, T. Nicholson, who has charge of the elec- 
trical and mechanical engineering sections of the Manchester 
Municipal Technical Schools, brought forward some interesting 
results of experiments he had made, in conjunction witb a col- 
league, as to the lines in which economy was to be looked for. 
These experiments, he remarked, tended to show that the leak 
of steam past valves from the steam chest into the exhaust 
without going into the cylinder at all was much more exten- 
sive and important than was usually imagined, They found 
that for a high-speed engine of American type. 60 horse- 
power, with automatic cut-off, the leak must have been 
00lb. to 6001b. per hour, Of this amount 300]b. was actually 
measured, and the remainder inferred when the engine was run- 
ning under normal conditions. They also came to the conclusion 
that this leak took place in the form of water, that was, there was 
simply a flow of water across the valve face. The inference was 
that if they could prevent that water forming, so that any leak 
would be in the form of steam, they would greatly reduce the 
total amount of leakage. This could be done by heating the 
valve faces or superheating the steam, and this it was that 
really effected economies that were often attributed to other 
things. The economy of jacketing, for instance, was due 
chiefly to the fact that it caused steam to be conducted 
along the metal into the valve faces, which were consequently 
heated, and leakage diminished. In an experiment to test their 
theory they superheated the steam sufficiently to heat the valve 
faces 20 deg. above the saturated temperature, and the leak they 
measured was reduced from 3001b. to 1201b. an hour. The great 
improvement which Parsons had effected in his turbine was due 
to the reduction of leakage by superheating the steam. They 
ought to attempt to heat their valve faces to diminish leakage. At 
the technical school, where large laboratories for research and 
other purposes were being equipped, they were going to have a 
large compound steam engine specially fitted for testing this point 
of leakage, and three types of valves, the Corliss, slide, and Sulzer, 
would be tested. 

Although a continued brisk demand for all descriptions of fuel 
has enabled the advance in the Manchester district reported last 
week to be maintained without difficult y, the position as regards 
supplies has been somewhat relieved. The leading collieries 
throughout Lancashire are, it is true, still pressed to meet the re- 
urements of their customers, and the whole of their output is 
loving away freely, but there would seem to be increasing quan- 

tities coming forward from other districts, and certainly there has 
= been that scarcity in the market during the past week which 

as been so very noticeable a feature for some time past. This no 
doubt has had a steadying effect in checking any further upward 
nove, prices in other districts remaining simply firm at the best 
rates ruling at the commencement of the month. For house-fire 
coals there is still an active demand, but generally requirements 
dan, better qualities of round coal are now being met without 
co ty, with prices firm at full quotations. Witia regard 
wel common round coals, requirements for iron making, 
the and general manufacturing purposes, continue of much 
with go pressing character as for some time past, and 
Inquiries for shipment, at prices considerably 
rete — that are being obtained on inland sales, there is 
the aoa # considerable quantity of steam coal going away to 

pel ori 8, which is lessening the quantity available for home con- 
pr I — and restricting supplies that are being sent to ironworks 
manufacturing establishments. At the pit mouth 
re a Jlualities of steam coal for inland sale are fetching readily 
net 2s, 6d. per ton, Although supplies of engine fuel are, 
maoet Or ry quite so scarce all through, the output of slack at 
ps fe 4, @ Lancashire collieries is short to meet requirements, 
pe ings vege works for the most part are still, only being kept 
ceeenaie deliveries from hand to mouth, whilst prices remain 
tes ordity., strong at the full list rates, averaging about 10s. 
he pit mary descriptions, up to 11s, for the best qualities at 
shipment, there is perhaps not quite so great a pressure for 
sme toad e demand is still in excess of the supplies collieries 
offer, and special prices continue to be got for all classes 


of round coal which can be sent away for prompt delivery, ordinary 
steam coal readily fetching 15s. 6d. to 16s., and the better 
qualities of round coal from 16s, 6d. to 17s. delivered at the 
ports on the Mersey or the Manchester Ship Canal. 

The position in the coke trade remains exceedingly strong, and 
although there is no further official advance in list rates, makers 
have practically so little to offer in the open market that from new 
customers they are readily able to get special prices. Best foundry 
cokes average about 30s., and furnace cokes 23s. to 23s, 6d. per 
ton at the ovens. 

Barrow.—There is continued firmness in the hematite pig iron 
trade, and business is briskly maintained. Makers are accepting 
all the orders they can undertake delivery engagements for, but 
the trade offering is still much more full than the capacity of pro- 
duction can deal with. This is a condition of things which is likely 
to be maintained, because, if anything, the demand is on the 
increase, while the production is as full as can be arranged, owing 
to the scarcity in the supply of raw material. Forty-seven fur- 
naces are in blast, as compared with 40 in the corresponding week 
of last year. Makers continue to quote 80s. to 82s. per ton net, 
f.o.b., for mixed Bessemer numbers, and warrant iron is firm at 
77s. 3d. net cash sellers, 1d. less buyers. 

Iron ore is in the very fullest demand, and raisers are as fully 
employed as possible, and are doing all they can to increase the 
output of the district by tapping near sources of supply. The 
native supply is being largely supplemented by Spanish ores, which 
are being delivered in considerable bulk every week, Native ores 
are quoted at 16s. 6d. per ton net at mines for good average 
qualities, and Spanish ores are at 21s. 6d. per ton, net delivered at 
West Hartlepool. 

The steel trade is exceptionally busy in every department, and 
orders seem to increase alike in volume and number. The steel 
rail trade is growing, and orders are likely to be placed for very 
heavy deliveries during the next few months, as well on home and 
colonial as on foreign account. Heavy rails are still firmly 
quoted at £7 per ton. There is still a very full demand for all 
classes of shipbuilding material, and it looks as if the future was 
likely to be one of even greater briskness than has been experienced 
in the past. Prices are very firm, and ship plates are at £8 2s. 6d. 
to £8 3s. 6d., with light plates at £9 10s. per ton. Boiler plates 
are at £9 15s. per ton. There is a good business done in tin bars, 
hoops, billets, sleepers, all classes of merchant steel, and heavy 
steel castings, and orders are held in every department, which will 
assure the maintenance of great activity for a considerable time 
to come. 

No new orders are reported in the shipbuilding trade, although 
the demand for new tonnage is active. It is evident Messrs. 
Vickers, Sons, and Maxim have their hands already very well 
filled, and that they are disposed to get this work well forward 
before undertaking new responsibilities ; but itis certain when they 
are ready for it they will secure plenty of important new orders, 
‘and with this view they are laying out their works to doa much 
larger business in the future. 

The coal and coke trades are very firm, and orders are still very 
plentiful, but deliveries are short and are greatly delayed, and 
prices remain very high at the recent advances, 

The stores of warrant iron have been reduced during last week 
by 6451 tons, and now stand at a total of 170,085 tons. 

The metal shipments from West Coast ports last week were 
13,935 tons of iron and 6834 tons of steel, being an increase in iron 
of 1668 tons, and in steel an increase of 265 tons. This year the 
exports stand at 114,581 tons of iron and 54,078 tons of steel, an 
increase in iron of 53,721, and in steel a decline of 17,348 tons. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE pits in the South Yorkshire colliery district are running as 
full time as the railway services allow. Complaint is made occasion- 
ally of the way in which the men work, but probably if the truth 
was told the men are not as much to blame as the railway companies, 
through their inability to cope with the traffic at their disposal. 
The men grumble, and not without reason, at being compelled to 
attend at the pit day by day, and then being told that there is no 
work for them on account of the insufficiency of wagons. 

The weather has been of a kind to encourage the consumption of 
coal, particularly in the household sorts, and values, though some- 
what irregular, have maintained an upward tendency, prices having 
risen in some instances to 16s, per ton for best Barnsley house and 
steam coals sold to local consumers. The London market has some- 
what eased off, and in several instances a drop of 1s. per ton is 
reported ; still, as there are no stocks. and all the output readily 
finds a market, quotations are not likely to be generally lower for 
some time. Best silkstones now fetch 14s. 6d. to 15s. per ton ; 
ordinary, from 12s, 6d. per ton; Barnsley house, 14s, to 14s, 6d. 
per ton ; and nuts from 13s, 6d. per ton. 

For steam coal inquiry is brisk in all directions, the greater part 
of the output being readily sold on forward account. Lancashire 
continues to take a large tonnage, and all the smelting districts 
are similarly situated. Export values have been well main- 
tained during the week, a firmer tone generally prevailing. Barns- 
ley hards are 13s, 6d. to 14s. 6d. per ton ; seconds, from 12s. 6d. 
per ton. Engine fuel is in large demand, prices still tending 
upwards, Nuts make 11s. to 12s. per ton ; screened slack, from 
8s. 6d. per ton ; pit slack, from 7s. per ton. In coke, the demand 
is brisk, all the ovens being on full work, and prices ranging from 
21s, to 22s. 6d. per ton. 

In the heavy trades the continuous activity which has now been 
reported for months is more firmly maintained than ever. While 
marine and railway material is in full request, the departments 
most actively employed are those devoted to war material, where 
every possible hour is being worked. Engineering establishments 
have also been busy for a long time, and are still fully employed. 

In the lighter trades the chief feature is the placing on Govern- 
ment account of large contracts for razors and various kinds of 
knives, plated wares, and other stores. An unusual feature is a 
contract for 5000 sets of shoes for the mules now being used in the 
transport arrangements of the war department in South Africa. 
These shoes are machine-made, and can be turned out very quickly. 
A Birmingham firm has obtained the bulk of the Admiralty con- 
tract for plated goods. The silver and plating firms of Sheffield 
are at present indifferently employed, the war having shut off all 
social functions and gravely attenuated trade, not merely in the 
capital, but in the leading provincial centres. 

It would seem as if we had now got to the maximum price for 
ivory. The quarterly sales recently held for the first time ceased 
to record any advance, but at the London sales the whole quantity 
offered, exceeding a hundred tons, was sold, except about twenty 
tons of waste and mammoth teeth. The Sheffield people bought 
largely, but it was noticed that the United States representatives 
were not quite so eager to take supplies, possibly owing to their 
now drawing a large proportion of what they need direct from 
Zanzibar. Sheffield buyers found their keenest competitor to be 
the Germans, who made best lots rather dear. French firms did 
not show much eagerness to purchase, and altogether it seems as if 
prices had now reached a point at which they are likely to be 
stationary, unless the depression in the plated and kindred trades 
brings a reaction. The Antwerp sales are only second in import- 
ance to those in Sheffield, over eighty tons having been sold at that 
market at prices which show no decrease from former values. 

The Admiralty contracts for cutlery and plate have now been 
laced. Michael Hunter and Sons, Talbot Works ; Southern and 

ichardson, Don Cutlery Works ; Thomas Turner and Co., Suf- 
folk Works; and F, Mills and Co., Division-street, have been 
successful in securing the bulk of the cutlery work, the electro- 
oe being mostly given to Birmingham. The contracts include 

5,000 ivory table and dessert knives, 14,500 black tip and buffalo 


table and dessert knives, 700 ivory carvers, 14,000 plated spoons, 
10,000 plated forks, 2000 fish eaters, 600 cruets, 700 butter knives, 
350 entrée dishes, and several hundred waiters, tureens, &c. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 

BusINEss on the iron market this week has been seriously ham- 
pered by reason of the lack of full telegraphic and telephonic com- 
munication, which has followed last week’s storm, and it is a 
considerable time since there was so little inquiry. Traders were 
afraid to operate, as they could not get quick replies to their 
quotations, and the situation has naturally been against purely 
speculative business. Nevertheless, the tone of the market 
generally has been cheerful and encouraging, and prices are very 
stiff, it being recognised that the slackness is due to no — 
in the condition of trade, for that is as good as ever, and the 
general opinion is that the spring will be quite as active a time as 
the corresponding season was last year, and that there will be as 
much difficulty in getting full supplies of pig iron as was the case 
in the autumn, for deliveries have been so well maintained during 
the winter that makers have had no opportunity of accumulating 
any stock. Usually in the winter stocks are considerably increased, 
and the extra demands made in the spring take up this increase in 
stock. The duli season is now nearly at an end, and assellers have 
been able to keep up their prices all through it, they have good 
reason to believe that a higher range of prices will rule next 
month. No maker is now ina hurry to sell. 

Makers have at present the upper hand in the regulation of 
prices, and it is a long time since they were so independent as they 

ave been during the last three months. Fluctuations in the 
warrant market have little influence on them, for warrants are not 
competing very materially with makers’ iron, seeing that the stock 
is too small to allow of it. There is next to no speculation in 
Cleveland pig iron warrants at the present time, the stock being 
too small to permit of this being done safely, and speculators con- 
fine their attention to Scotch and Cumberland warrants, more 
especially because Cleveland warrants are relatively at too high a 
figure as compared with the others. The fact that Cleveland iron 
is and has for some months been dearer than Scotch is having its 
effect upon the deliveries of Cleveland iron to Scotland, so much so 
that this month’s shipments to Grangemouth are not half of what 
were reported in the corresponding month of last year; but as 
there is a considerably increased over-sea trade being done, the 
decrease to Scotland is not disquieting to traders in the district ; 
indeed, it is the opposite, because the lessened shipments of Cleve- 
land iron to Scotland mean heavier withdrawals from the stocks of 
makers and the public stores in that district, and this must have 
its influence in strengthening Scotch prices, and thus the whole 
pig iron trade will feel the benefit. Scotch stocks are now declin- 
ing at a considerable rate. 

As far as Cleveland pig iron is concerned, merchants are not 
at present underselling makers, the fact being that they have little 
iron available for sale ; nearly all that they have bought from the 
makers will be needed to carry out the contracts which they have 
on their books, and it is a rather difficult matter to buy any more 
from the makers, as really only a small proportion of the pig iron 
which the latter will produce during the current half-year remains 
to be sold. Neither makers nor merchants have this week taken 
less than 70s. per ton for early f.o.b. deliveries of No. 3 Cleveland 
G.M.B. pig iron, and they have not quoted less. With the spring 
season so near at hand, consumers do not hope to buy on more 
favourable terms. No. 1 is at 72s. 6d. ; No. 4 foundry at 69s. 6d.; 
and grey forge at 69s., while mottled and white iron can hardly be 
bought at any price, as they are practically unprocurable ; makers 
are not producing enough to enable them to fulfil the contracts 
they already have on their books. Supplies of coke have been 
short during the last ten days at the furnaces, owing to the storm, 
and some of them have been on slack blast. 

Mixed numbers of East Coast hematite pig iron cannot be 
obtained under 80s. per ton, and certain of the leading producers 
declined to sell at anything under 82s. 6d., as the cost of produc- 
tion has increased so much of late, being a good deal in excess of 
that in the summer of last year, when the price was about the 
same as it is at present. Rubio ore is not now obtainable at less 
than 21s, per ton delivered at wharf. : 

The exports of pig iron from the Cleveland district are abo ea 
February average, notwithstanding the stormy weather of this 
month, but they fall short of the corresponding period of last year, 
which was an exceptionally good time. The total has been 53,240 
tons, as compared with 58,949 tons last month, and 67,241 tons in 
February, 1899, to 2lst. The stock of Cleveland pig iron in 
Connal’s warrant stores on 2Ist was 59,538 tons; decrease for 
month, 4137 tons ; while that of hematite was 7148 tons ; decrease 
for month, 105 tons. 

The demand for manufactured iron and steel is satisfactory, and 
prices in some cases have been advanced this week ; thus angles 
have been raised 2s. 6d. per ton, and some producers have put 
them up 5s. per ton. Thus iron and steel ship angles are now 
quoted at £8 2s, 6d. per ton, which is what is being paid for steel 
ship plates, but iron ship plates are at £85s. Deliveries of plates 
and angles have been reduced during the last fortnight, as outdoor 
work at the shipyards has been almost suspended on acccunt of 
the severe weather. There has not, however, been any diminution 
in the amount of iron and steel produced at the works. Common 
iron bars are still obtainable from some firms at £9 5s. per ton, but 
some are realising considerably more, especially where the 
delivery is to be early. Heavy steel rails are at £7 2s. 6d. per 
ton, and somewhat more inquiry is reported, but the Americans 
appear to be coming into the competition again. 

Mr. T. W. H. Chambers, assistant engineer at Sir B, Samuclson 
and Co.'s. Newport Ironworks, Middlesbrough, has been appointed 
works manager at Gjers, Mills, and Co.’s, Ayresome Ironworks, 
and he is succeeded at Newport Ironworks by Mr. T. H. Naylor, 
who has been several years connected with the works of Bolckow, 
Vaughan, and Co. 3 

The coal trade continues brisk, more especially the steam coal 
branch ; inquiries being numerous, particularly from abroad, The 
foreign demand for coke has never been anything like it is at 
present, and so much short of the requirements is the supply that 
sellers have advanced prices this week ls. per ton, making coke 
for export 33s. per ton f.o.b., and medium blast furnace coke 
26s. 6d. Thus the cost of coke alone per ton of pig iron made 
will be over 30s. for those who have now to buy in the open 
market. Best steam coal cannot be had for March delivery under 
18s. 6d. f.o.b., and for spring delivery below 19s., and more is 
being realised in the majority of cases. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow Pig. iron warrant market has been comparatively 
quiet this week. The breakdown of telegraphic communication in 
the south has had a good deal to do with the meagre condition of 
business in warrants; but in addition to this, there is at the 
moment comparatively little disposition on the part of speculators 
to deal in pig iron. The position of the iron trade is generally 
well understood not to afford much scope for speculative opera- 
tions. Cleveland warrants are very scarce, and there has been a 
very marked reduction this season so far in the imports of Cleve- 
land iron into Scotland, All, and more than all, the iron that is 
being produced at the Scotch furnaces is going into consumption 
or export, and there is a steady reduction in stocks. Scotch wars 
rants have sold from 69s. 44d. to 68s. 10d. cash, at 69s. 3d. to 


69s, 4d, seven days, and 69s, 8d. to 69s, 1d. one month, there being 
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some improvement from the lower rates given. Cleveland war- 
rants have been done at 69s. 44d. to 69s. 64d. cash, with practi- 


cally little or no business for future delivery.” The transactions in | 


Cumberland hematite warrants have varied from 77s. 34d. to 
76s. 104d. cash, and 77s. 7d. to 77s. 3d. one month. 


Since last report one furnace has been put out of blast at Colt- | 


ness Ironworks, and there are now 85 blowing in Scotland, com- 
pared with 86 last week and 84 in the corresponding week of last 
year. Of the total 40 are producing ordinary, 40 hematite, and 
basic iron. 

There is a large and steady consumption of hematite pigs at the 
steel works, and the Scotch makers of hematite are busy. Mer- 
chants quote for Scotch hematite pigs 84s. per ton for delivery at 
the steel works. 

Scotch makers’ pig iron is tirm at the following rates : -Govan, 
f.o.b. at Glasgow, No. 1, 71s. 6d.; No. 3, 70s. 6d.; Monkland, 
No. 1, 75s. 6d.; No. 3, 7 
78s. 6d.; Nos. 3, 74s.; Clyde, No. 1, 83s. 6d.; No. 3, 77s. 6d.; 
Gartsherrie and Calder, Nos. 1, 84s.: No. 3, 78s.; Summerlee, 
No. 1, 85s.; No. 3, 79s.; Coltness, No. 1, 88s.; No. 3, 79s.; Glen- 
garnock at Ardrossan, No. 1, 82s.; No. 3, 76s.; Eglinton at 
Ardrossan or Troon and Dalmellington at Ayr, Nos. 1, 78s.; 
Nos, 3, 75s. 6d.; Shotts at Leith, No. 1, 85s.; No. 3, 79s.; Carron 
at Grangemouth, No. 1, 85s. 6d.; No. 3, 79s. per ton. 

The shipments of pig iron from Scottish ports in the past week 


amounted to 5141 tons, compared with 4066 tons in the correspond- | 


ing week of 1899. There was despatched to United States, 75 


tons ; Canada, 250 ; South America, 50 ; India, 4: Australia, 120 ; | 


France, 120; Germany, 293; Holland, 627; Belgium, 60; other 
countries, 125. The coastwise shipments being 3417 tons, as 
compared with 2240 in the same week of 1899, 

The stock of pig iron in Connal and Co.'s Glasgow stores amounts 
to 219,193 tons, showing a reduction for the week of 700 tons, and 
since the beginning of the year of rather over 26,000 tons. 

The manufactured iron and steel trades are quite full of work. 
There is no lack of orders, but operations at the works are not in- 
frequently retarded by scarcity of coal. The dearness of coal is 
also making itself severely felt, and it is feared that in the end it 
can hardly fail to tell seriously upon business. The makers of 
finished iron are quoting the advanced prices of last week. Ship 
rivets and angles and common bars are at £9 15s.: best bars, 
£10 5s.; and best horseshoe iron, £10 5s. per ton delivered at 
Glasgow, the terms being net cash, usual account. As regards the 
steel trade, there is a great deal of structural material in course of 
manufacture, but the inquiries for future business on the part of 
the shipbuilding trade are scarcely so important. There are, in- 
deed, comparatively few fresh orders available for mercantile 
vessels. Freights are good, but the shipping trade is not active, 
and there are fears of a slump in the freight market following an 
early collapse of the war, and the return of a large amount of 
transport tonnage. 

The coal trade is very strong, the consumption being large in all 
departments. The shipments keep well up for the season, and are 
already about 1,000,000 tons at this time last year. There are 
complaints this week from the colliery districts, of a difficulty in 
getting forward supplies. The entire output is being carried away, 
but the pits are not yielding so much coal as could be desired, 
A large number of colliers are reported to be laid up with the pre- 
vailing influenza, and not a few have left the pits in the meantime 
to join the Militia and Volunteer forces who have been called up 
on duty. In these circumstances the position of the trade is not 
what could be wished. The railway companies are doing what 
they can to afford an efficient traffic service, and the complaints 
against the companies are fewer than usual. There is compara- 
tively little difference since last week in the price of coal. Main 
coal is quoted f.o.b. at Glasgow, l4s. to 14s. 6d.; steam, lis. to 
16s.; and splint and ell, 15s. 6d. per ton. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE storms continue to hamper trade, and last week a good 
deal of hindrance was experienced towards the close at various 
iron and steel works and collieries ; in some cases colliers were un- 
able to get to their work, the snowdrifts were so great. Prospects 
are now improving, and a fair measure of business is expected all 
round, 

From various causes there is not so much firmness in the coal 
trade. The indication is slight. and is shown, as usual, by a fall- 
ing off in demand and price of seconds and inferior coals. Best 
steam is tolerably active, but not so small, and the first sign is 
being given of weakening in home coa! demand and prices. The 
high prices which have prevailed are answerable for this as 
regards inland consumption, and with open weather a stronger 
marked decline is probable. Unless naval demands inerease, by 
foreign complications, or increased transport requirements, I 
think we have seen the highest prices for the present crisis. 

Labour disputes in the coalfield are lessening. That at Llanbra- 
bach, due to the introduction of a new system of working, has 
been settled, and work was resumed mid-week, the Federation 
Council paying the men for the time lost. It was reported at the 
Blackwood Federation meeting on Saturday that the dispute at 
Risca and the hauliers’ dispute at Tredegar had been settled. In 
the Swansea Valley district the wage question with the Llanerch 
colliers has been settled. 

In North Wales the action of the Federation in deciding that 
the funds of the association should be centralised and contribu- 
tions increased to ls. per month, has caused the withdrawal of the 
men of the three largest collieries from the association. 

The Government orders for 150,000 tons have now been arranged. 
The 16th was a heavy day at Cardiff for foreign shipments, twenty- 
nine vessels being despatched, with an aggregate of 54.000 tons 
coal. 

Latest coal prices on ‘Change, Cardiff, this week, were as 
follows :—Best steam, 23s, to 25s.; seconds, 22s, to 22s, 6d.; drys, 
21s. 6d. to 22s.; best smalls, 13s. 9d. to 14s.; seconds, 12s. 9d. to 
13s. 3d.; drys and other inferior kinds, 11s. 6d. to 12s.; best 
Monmouthshire semi-bituminous, 20s. to 20s. 6d.; seconds, 18s. 6d. 
to 19s.: best households, 23s. to 25s.; seconds, 20s. to 21s.; No. 3 
Rhondda, 22s. 6d. to 23s. 6d.; brush, 18s. to 18s. 6d.; small, 
l6s.; No. 2 Rhondda, 18s. 6d. to 19s.; small, 13s, 6d. to 14s. 

It was reported that small steams were not going off at all well. 
Coke is in vigorous demand, and prices continue. Latest :— 
Furnace, 28s. to 30s.; good foundry, 32s. to 33s.; special foundry, 
35s. 6d. to 36s, 

Patent fuel in moderate demand, 20s. to 22s. td. Shipments 
last week were above the average. On one day, 4800 tons. This 
week large cargoes are going to Algiers and Port Limon. 

Pitwood continues moderately firm, prices 16s. 3d. per ton ex 
ship. Rubio ore, Cardiff or Newport. best Rubio, 20s. to 20s. 6d.; 
Tafna, 19s. to 19s. 6d. ¢.i.f. 

Colliery companies are now enjoying a good measure of prospe- 
rity. This week, at the directors’ meeting of North’s Collieries, 
it was decided to pay 10 per cent. dividend, and to pay off, out of 
profits, £37,500 balance of debentures, and to place £8000 to the 
reserve. This wasregarded as more provident than to pay a much 
inflated dividend. The directors’ report noted the completion of 
sixty new Coppee ovens, and informed shareholders that a ready 
sale for coke is being experienced. Davis and Sons had a profit 
last half of £107,318 ; dividend to be 8} per cent. on the year. 
Mr. C. Henry James, C.E., joins the board in the room of Mr. 
W. W. Joseph Watkin, resigned. . 

The Electric Power Bill (South Wales) is meeting such a strong 
opposition that the second reading has been postponed until 
March 9th. Prominent men in Newport and Swansea are to 
oppose. 

Igian capitalists have been in the colliery districts lately, in- 
vestigating the merits i 


them, but I have not heard of a settlement. In the lead district, 
| North Cardiganshire, something more decisive has been done, and 
| about June it is expected there will be a practical outcome. 
| Large expenditure has been incurred in machinery and for electric 
ower. 
Elder, Dempster, and Co., of London and Cardiff, have com- 
pleted the purchase of Garth and Maesteg Collieries. The output 
is from 5000 to 6000 tons weekly. 


Colliery. A new colliery is also being sunk near Blaen Rhondda, 
which will improve the prospects of the Rhondda and Swansea 
Bay Railway. 

Swansea had the brunt of the coast storm last week, and suffered 
in its imports to the extent of 10,000 tons. Fortunately, its 
exports were large, tin-plate in particular. Its shipments of coal 
were under 38,000 tons. France had 20,535 tons, the home ports, 
America, Germany, Cape Town, Sweden, and Italy receiving the 
remainder. Patent fuel very quiet, only 4210 tons shipped. The 
high prices still existing in coal— in anthracite in particular—are 
prompting an advance in the prices of mine. A meeting of large 
companies has been called in Cardiff to take preliminary measures. 
Several small anthracite collieries are in the market —one Llanelly, 
and another Swansea. I note, too, that the machinery, plant, &c., 
Hook Colliery, Haverfordwest, will be disposed of shortly. 
| Swansea continues to curtail its coal quotations, best steam and 


| all bituminous coals being subject to arrangement. The closing 
| quotations on ‘Change, Swansea, this week were as follows :— 
| Anthracite, 16s, 6d, to 17s.; seconds, 14s, 6d. to 15s.; ordinary, 
| lls. 6d. to 12s. 6d.; small rubbly culm, 9s. to 10s.; steam, best, 
| subject toarrangement ; seconds, 18s. to 18s. 6d.; bunkers, 16s, 6d, 
| to 17s.: small, 12s. No house coals quoted, Coke, furnace, 30s. 
| to 3ls.: best foundry, 30s. 6d. to 35s.; patent fuel, 18s. to 20s.; 
pitwood into trucks, 18s.; iron ore, Tafna, 20s.; rubio, 21s. 

The compact Cambrian Engineering Works at Pontyclun, Llan- 
trissant, Cardiff, were put up for sale on Tuesday, but though 
there was a large attendance no sale was effected, and the works 
were withdrawn. 

An announcement of a 15 per cent. dividend has been made by 
the Patent Nut and Bolt Company, which has an important in- 
dustry near Newport, Mon. The dividend, states a director, has 
** come to stay.” 

Large imports of pig iron have arrived during the week, princi- 
pally from Barrow, Millom, and Workington. Swansea imported 
900 tons. lLron ore cargoes have been on the increase from Decido, 
Castro, and Bilbao, principally consigned to Blaenavon, Cyfarthfa, 
Dowlais, and Ebbw Gas. Swansea imported 2100 tons. Swansea 
also imported iron rolls from New York. Unabated activity is the 
leading feature in all branches of the iron and steel work, and the 
railway traffic in all directions of bar and nails is considerable. A 
good deal of despatch occurs between the last passenger arrivals 
and the earliest despatches, so that on few lines is there any cessa- 
tion. Last week the difficulties were intensified by the snow, and 
the Brecon and North-Western had to encounter great drifts. On 
the Bedlinog to Dowlais a couple of locomotives which had come 
from the junction crashed into some wagons, and two stokers were 
killed. 

On ‘Change, Swansea, this week, it was stated that American 
tin-plate bars had again come into the market, and were being 
offered through three distinct sources from London. The result 
was, operations in this line were restricted. It was reported that 
pig iron during the week had receded owing to market operations, 
that all the iron and steel works were in fullest activity, and that 
the output of Siemens furnaces having increased, the pressure for 
delivery was a little relaxed. A full list of quotations is to hand 
this week, and is as follows :— Pig iron: Glasgow warrants, 69s. 1d. 
to 68s. 9d. cash; Middlesbrough, No. 3, 69s, 4$d.; other 
numbers in proportion ; hematite warrants, 76s. 10$d. for mixed 
numbers, f.o.b.; Cumberland according to brand ; Welsh hematite, 
85s. Welsh bars, £9 10s. to £10: angles at usual extras, Sheet 
iron and steel, £11 10s. to £11 15s., with the usual extras for higher 
gauges. Steel rails, heavy, £7 5s. to £7 15s.; light, £8 5s. to 
£8 15s. f.o.t. Sleepers, angles, channels, &c., according to section 
and specification. 

Bessemer steel bars for tin-plates, £7 5s. to £7 7s. 6d.: Siemens 
best, £7 7s. 6d. to £7 10s.; all delivered in district net cash. 
Tin-plates: Bessemer steel coke, 16s. to 16s. 3d.; Siemens coke 
finish, 16s, 3d. to 16s. 6d.: ternes per double box, 28 by 20 C., 30s. 
to 31s. 6d.; best charcoal, 16s. 6d. to 17s. 6d.; wasters, 6d. to 1s, 
less than primes : all delivered in Prince of Wales’ Dock, Swansea, 
cash less 3 and 1 per cent. Big sheets for galvanising, 6ft. by 3ft. 
by 30 G. per ton, £16 10s. to £17 : finished black —_ £13 10s, to 
£13 15s, Canadas, £12 to £12 10s,; galvanised sheets, 24 G., 
£15 10s. to £16. 

The copper trade in the district is steadily improving. Spelter 
refineries busy, foundries working full time, and engineering sheds 
active. Mannesmann Tubeworks doing solid work. Copper prices : 
Chili bars, £74 15s. to £73 10s. Block tin, £147 10s, to £140, 
Spelter. 22s. 7s. 6d. Lead, £16 15s. 

The tin-plate trade remains in a satisfactory state. Last week 
the shipments nearly totalled 100,000 boxes, almost double the 
make, which consisted of 55,935 boxes. Present stocks are down 
to 169.373 boxes. Loading is now going on to New York, Mediter- 
ranean ports, Antwerp, Rotterdam, Amsterdam, &c. 

The production of black plates and oil sizes is greatly on the 
increase, especially in the Morristown district. At the Duffryn 
Tin-plate Works one of the sheet mills has been converted into a 
tin-plate size, resulting in the return of the men to the 1874 list 
after receiving 15 per cent. advance. 

A tin-plate conference was held in Swansea this week, when 
several matters were discussed. The Abercarn patent pot dispute 
at Burry Works was recommended for arbitration. A committee 
of five from each side was appointed to define sizes, and fix rates 
for sheets not covered by 1874 list, and demand by workmen post- 
poned until then. Request for advance to be referred to a com- 
mittee of ten. Compensation claim, millmen, Morriston and 
Midland, referred to a committee. 

The principal clearances from the steel works this week have 
been 1000 tons of sleepers for Port Lemon ¢/4 Cardiff, and rails for 
Highbridge +/4 Newport. 

The Taff Vale Bill estimates are given by engineer at £37,470. 

Penarth Harbour and Dock Company has Tacinsed a dividend 
of 5} per cent. 

Cardiff Junction Dry Dock Company, 10 per cent., making 9 per 
cent. for the year. 

Demand for coal and iron shares continues, and prices, taken 
altogether, are firmer. 

The Cardiff representative of Cory and Co.—Mr. Huff—at 
Bombay has fallen a victim to the plague. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal is easier owing to there still being a want of tonnage. 
House coal is in fair demand, and prices firm. Copper remains 
same as last week’s quotations, but tin shows a considerable advance 
in price. Exports for week ending February 17th were :—Coal, 
foreign, 41,510 tons ; coastwise, 15,390 tons; patent fuel. 1650 
tons. Imports for week ending 20th were :—Iron ore, 14,210 tons ; 
pig iron, 1875 tons ; tin bars, 300 tons; phosphates, 1650 tons ; 
pitwood, 2420 loads. 

Coal :--Best steam, 20s. to 20s. 6d.; seconds, 18s. 6d. to 19s.; 
house coal, best, 20s.; dock screenings, 15s.; colliery small, 13s. 6d. 
to 14s.; smiths’ coal, 16s. Pig iron:—Scotch warrants, 69s. 2d.; 
hematite warrants, 77s. 3d. f.o.b. Cumberland ; Middlesbrough 
No. 3, 69s. 6d. prompt. Tron ore: Rubio, 20s. to 20s. 6d.; Tafna, 
| 19s, to 19s, 6d. Steel: Rails, heavy sections, £7 5s, to £7 15s.; 


A good tind of coal has just taken place at Brynmenyn, in the | 
Ogmore and Garw Valleys, by Mr. Lawrance, owner of the Garreg | 


£7 5s. to £7 7s. 6d.; Siemens steel tin-plate bars, £7 7, 
£7 10s., all delivered in the district, cash. Tin-plates : Be 
steel coke, 16s, to 16s, 3d.; Siemens coke-finish, 16s, 3d. ti rv 
Pitwood, 16s, 9d. to 17s. London Exchange Telegram: 
£75 ; Straits tin, £146. Freights advancing. *~ Copper, 


AMERICAN NOTES, 


(From our own Correspondent.) 
NEW York, Febru; 

‘ Thi lary Mth 

COMMERCIAL reports from all over the United States up to tod 
show an improving condition in trade, and, ina general way hi a 
ing prices. Metropolitan bankers in recent interviews give arden. 
rosy appearance to the money situation and to trade manuf iif 
ing and commercial prospects. Money is in abundant pes 
rates of interest low and satisfactory, and paper is being pre bply ; 
in an abundant supply for commercial use. Cons lidatinn 
banking interests are being made in this city and throughout of 
country. Quite a number of new banks are being establish big 
the Western and Southern States. There is nothing to Iai 
even in mid-winter, A good business is being done and satisfac 
prices are being realised. Competition is not yet: bankry ti "ic 
are fewer than for several years, and merchants and manufacture 
are able to collect their money with less difficulty. In the W on 
reports come of the wiping out of farm mortgages and the Pri 
improvement of the condition of the people there. ‘ 

New York railway managers, when interviewed concerning the 
probabilities of railroad construction this year, admit that probabjy 
twice as much new mileage will be laid this year as last vines 
something unexpected occurs to interfere. They also say that the 
volume of traffic this year will probably be as much as 20 per act 
greater than last year. This is a pretty high figure, but they state 
that the circumstances of the case warrant them in making this 
statement. Regarding the steel industry there is not much to 
report. Production is very heavy, while the mills are crowded with 
work ; pig iron production is a little heavier than last month, and 
a further increase, they say, is probable this month. — Coke is jy 
very heavy demand, 

During the next two or three weeks it is not probable that there 
will be any great rush of orders to iron and steel mills because 
of the refusal of manufacturers to reduce quotations. Some of 
the representatives of larger concerns are disposed to any fair re. 
quirements of manufacturers, but up to this date nothing has 
occurred to warrant them in believing that lower prices are probable, 
On the contrary, the advance in wages, the increased freight rates, 
and the uncertainty of an abundant supply of raw material, ad. 
vance in coal, all warrant them in at least maintaining quotations 
where they are at present, and declining to book very large orders 
for late delivery. In other words, the great iron and steel industry 
of this country is acting on the defensive, and the makers are pur- 
suing what they regard as a conservative course, and will await 
developments quietly. 


CATALOGUES. 

Mos&k AND West, Pelton-road, East Greenwich. Emery Wheels, 
Grinding Machines, and Diamond Trueing Tools, 

Thomas Parker, Limited, Wolverhampton. 
list of Continuous-current Dynamos, Motors, &c. 

Kirchner and Co., London. Abridged edition of complete cata- 
logue of Wood-working Machinery.—A glance at the excellent 
index shows that in the 200 pages of this well got-up book are 
illustrations and particulars of all kinds of saws, boring, morticing, 
moulding, turning, and copying machines, 

Hilles and Jones Company, Wilmington, Delaware, U.S.A’ 
Catalogue No. 6, Machine 'Tools.—-This is an admirable specime” 
of a machine tool catalogue. The printing comes up to the highest 
American standard, the binding is strong, but shows taste above 
the ordinary, and the half-tone blocks are most effective. The 
book contains an index, which is printed in legible type, and 
enables the user to readily find the particulars desired. 

Ernest Scott and Mountain, Limited, Newcastle - on - Tyne. 
Electricity in Country Houses.—-The title of this book leads one 
to expect something out of the common in this kind of publication, 
but the inside is quite a revelation in good taste. The book opens 
with what might be termed a description of a model electrical in- 
stallation—complete self-contained-- for a country mansion. 
The sources of power for generating the current are first 
enumerated, and these are steam, oil, and water power. All the 
details of a complete installation, including warming, lighting, heat- 
ing, and pumping apparatus, are illustrated and described. All 
this occupies only a relatively small amount of space, the larger 
portion of the book being taken up with admirable illustrations of 
the interiors and exteriors of country houses which have been 
equipped by this firm. Messrs, Scott and Mountain desire us to 
state that they will be pleased to send copies to intending pur- 
chasers. 

Thornton N. Motley Company, New York. This is an imperial- 
sized volume of nearly 400 pages entitled ‘ Railroad Equipment,’ 
but the contents of the book include almost every appliance for 
use on railways and steamships, and in mines.. The binding, 
printing. paper, and illustrations are all of high class, and the in- 
dexing has been done thoroughly. Unlike many catalogues of 
this description, this gives the prices of all the articles it contains, 
but these are, of course, subject to a varying discount. It seems 
almost impossible to find a fault with such a work, yet we would 
suggest that the printing of the name of the company across each 
page in skeleton letters in red ink tends somewhat to confuse the 
reader, and would be better printed at the foot of the reading 
matter. The same firm has sent us their No. 2 catalogue of cars, 
in which all classes of rolling stock will be found illustrated and 
described. The reading matter is printed in English and Spanish. 
We have also received a pamphlet from them descriptive of the 
coreing brake shoe- a shoe in which a soft east iron core 1s sw 
rounded by a chilled iron block. These shoes have met, so its 
stated, with great success in the States, and a few tramway and 
railway companies are now experimenting with them in Europe. 


Hlustrated price 


TRADE AND Business ANNOUNCEMENTS.—Mr. P, W. D'Alton, 
M.1.C.E., M. Inst. Mech, E., has resigned his appointment as chief 
engineer to the London Electric Supply Corporation, which he has 
held for about nine years, and is about to undertake consulting 
practice, particularly in high-tension work, in which he has had 
exceptional experience. Mr. G. W. Partridge will succeed Mr. 
D’Alton as chief engineer, Mr. C. E. Barley, late of the Kensington 


and Knightsbridge Company, taking special charge of the Deptford 
station as superintending engineer.—The Anti-Attrition Metal 


Company, Limited, of Emerson-street, Southwark, London, 5. E., 
have appointed Mr. John $. Barr, of 16 and 18, Broad ¢ hare, 
Newcastle-on-Tyne, as their sole agent for the Tyne and Tees.— 
The Mirrlees, Watson, and Yaryan Company, Limited, advise us 
that Mr. A. D. Smith has now been appointed to an important 
position on their staff in Glasgow, and that Mr. ( ‘has. Wilson succeeds 
him in London. The office at Monument Station Buildings is now 
closed, and communications are to be addressed, Mr. Chas. Wilson, 
158, Gresham House, Old Broad-street, London, E.C.—Owing to 
the death of his brother in consequence of an accident in the 
hunting field, Mr. C. E. Hodgkin has been compelled to resign - 
position as works manager at the Falcon Works of the. Brush 
Electrical Engineering Company, Limited. On_terminating his 
duties at Falcon Works, Mr. Hodgkin will join the Board of bn 
Brush Company.—Owing to the approaching demolition of No, 25, 
St. Mary Axe, the registered office of the India General Navigation 
and Railway Company, Limited, has been removed to 2, St. 
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NOTES FROM GERMANY. 
(From our own Correspondent. ) 
avess in the various iron-producing districts 
remains in the prosperous state pre- 
Prices are very stiff, the 
i ecuring sufficient raw material in- 
so Ti r than otherwise. There is much 
creasing with regard to the future of the iron 
firmne.: owing to the increasing activity in all 
Silesian ironmasters are enlarging and 
bran? their establishments in many instances, 
improms ig iron continues strong, and 


viously repo! 
iiculty 
diff athe 


j sign i 
Import in ‘brisk for an indefinite period, 
wut of the Silesian plast furnace works 
an tee ts“ as high as consumption. At present 
is not ioe of blast furnaces in blow in Silesia 
oe arose Recent sales in pig iron have shown 
i quotations in Silesia are much lower than in 
| 
Rheinland-W estphalia. 
M. 85 to M. 86 p.t. 
M. 88 to M. 8 p.t. 
M. 84 to M, 85 p.t. 
.. M. 4 to M. 08 p.t. 
Rheinland-Westphalia. 
M. $2 to M. p.t. 
M. 100 p.t. 
M. to M. Ob 
to M, 100 p,t. 


Forge pig 
Bessemer 
Basic 
Foundry pig 


Forge pix 

Pesener . oe 

Basic... 

Voundry pig 

lhe Kéningin Marienh‘itte, the largest iron- 
works in Saxony, has been obliged to susy end 
rations, owing to want of coal. 
t week brought an unexpected reduction in 
the prices for bars and girders in Austria, and 
there is generally a dull tone in the various iron 
branches. The Austrian coal market continues 
in an unsettled, and certainly most unsatisfactory, 
condition. In answer to a request made by the 
Union of Austrian [ronmasters, the Railway 
Minister has expressed his willingness to reduce 
the freight for foreign ce val. Much the same has 
been reported from Russia, where the Minister of 
Finance is said to contemplate, by way of trial, 
the abolitior. of the duty on foreign coal, 

There is a fair activity going on in the raw and 
manufactured iron trades of Belgium, while 
rices are showing considerable firmness. 

The French iron trade is extraordinarily brisk ; 
girders now stand at 280f. p t.; bars, 290f. p.t., 
the demand having increased in consequence of 
the liveliness already noticeable in the building 
line. Steel rails are selling at 240f. p.t., and the 
rise in the prices for scrap iron is remarkable ; 
old steel rails have gone at 127f. p.t.; old iron 
ditto, 140f. to 145f. p.t.. which is nearly as much 
as the State railways paid for new rails some 
The locomotive shops are crowded 


ope 
Las 


years ago. 
with work. 
From month to month American export to 
Russia is increasing, especially in machines and 
tools of all descriptions, which, being generally 
much cheaper than from other countries, are 
very readily bought. Bicycles, for instance, are 
about 40 per cent. cheaper than from England. 
The rise in American export to Russia is shown 
by the following figures, given by Richard 
Liiders, in Girlitz, according to which export in 
1893 was worth 2,447,414 dols., or M. 10,401,509, 
and in 1899 10,023,783 dols., or M. 42,601,077. 
The Swedish iron market is in a healthy con- 
dition, a fair trade being done in the various 
departments. According to the Rhesnish-West- 
phalische Zeitung, last year’s production in iron 
and steel has not improved against the year before, 
but export shows an increase, amounting to 
311,000 t. last year, which is almost one-third of 
the total production. The demand for pig iron 
is very strong, and sellers find no difficulty in 
obtaining the raised price of M. 80 p.t. Some 
consumers are reported to have already covered 
their demand for 1902 at the above price. Char- 
coal Bessemer and Martin steel has also met 
with an advance, and it is considered very likely 
that further improvements in price will shortly 
take place, the raised quotations for charcoal 
heing to some extent the cause of this continued 
upward move in the prices for crude iron. Char- 
coal is evidently getting more scarce every year 
in Sweden, the numerous cellulose works that 
have been built in Sweden during the past ten 
years buying heavy lots of wood at much higher 
prices than the charcoal burners can afford to 
pay. The want of workmen complained of in 
the iron trade also helps to raise quotations. 
According to a statement of the Board of Cus- 
toms in Lulea, exports in Swedish iron ore last 
year from Lulea were 1,022,492t., against 823,419 t. 
in 1898 and 828,305 t. in 1897. Of last year’s 
export 273,450 t. were sent to Germany directly 
~chiefly to Silesia ; 540,392 t. went to Germany 
vid Holland—chiefly to Rheinland-Westphalia ; 
123,800 t. to England, 71,600 t. to Belgium, 
12,100t. to France, and 1150+. to Finland. 
mines of the ‘T'reja Company supplied 
Gellevere the remaining lot came from the 
whi hing tines. This years output in iron ore, 
\hich is estimated at 1,500,000 t., is said to have 
already been disposed of, 


ENGINEERING NOTES FROM 
SOUTH AFRICA. 
(From our own Correspondent.) 
MaritzpurG, January 27th. 

bs De Beers Company, which for some time 
~ as been manufacturing shells in its work- 
Shops at Kimberley, has now turned out a big 
S with a range of 4500 yards. 
a — become more and more emphatic of the 
lesale way in which business premises, stores, 
y .Tesidences are being looted on the Rand. 
oa atting test of the security of modern 
pr nilders workmanship is proceeding in the 
pe mpt of the Government to force open the 
] a of the Rand Safe Deposit Company. 
has withstood for a week all 
cations | neces brought against it is a pretty 
result for the defending 
Gove ock of ore on the surface is exhausted the 
a ge 8 working of the mines is decreasing, 
the ree ee : question of time probably before 

of the mining plz 2 vi 

be ‘a standstil. g plant on the Rand will 
1.18 Satisfactory to note that the Imperial 
has issued a proclamation the 
m rtd chemical products which can be used 
* the raw materials for explosives, warning them 


against any dealings with the Boers. The two 
Government factories are hard at work at present, 
vart of their business being to refill exploded 
Mauser cartridges. 

The destruction of bridges by the Boers 
has thrown a great deal of heavy work upon the 
engineering staff, of the Cape and Natal railwa 
While all the cost of replacing such bridges is 
borne by the Imperial authorities, the colonial 
pore have complete control of the work, In 
Natal the temporary bridges are timber trestle 
structures, and some very smart work has been 
shown in their erection. The Frere Bridge, for 
instance, was put together in three days, and the 
larger structure at Colenso, all the trestles for 
which are now ready, will probably be erected 
within a working week. The trestles are com- 
posed of pitchpine, beams 10in. by 10in., and 
are put in 15ft. spans, centre to centre, No 
attempt is made to utilise the masonry piers of 
the old bridge, except as protection for the tim- 
ber structure from the force of the stream, 
Fresh foundations are made of concrete in bags 
up to the water level, and then a layer of con- 
crete. It is expected that these timber bridges 
will carry the traffic for the next twelvemonth, 
within which period there will be ample time to 
get out the girders for the permanent bridges 
from home and place them in position. It is 
scarcely to be expected that the rapid work re- 
ferred to above will always be repeated for at this 
season of the year most of the South African 
rivers are in flood, and work may be impossible 
for many days at a time. 

I notice that the suggestion for a steel shield 
to be worn as part of the British infantryman’s 
equipment has been bettered by a proposal for 
a steel armour plate mounted on wheels to afford 
cover for four soldiers. As the great object of 
modern rifle attack is to widen out the forma- 
tion as much as possible, this idea does not seem 
very practical. It is worth noting, in this connec- 
tion, that British soldiers are now allowed to 
fight as much individually as possible, to take 
cover at their own discretion, and to tire when they 
see an enemy without waiting for orders. 


LAUNCHES AND TRIAL TRIPS. 


Osmo, steel screw steamer; built by, Craig, 
Taylor, and Co.; to the order of, The Bjorne- 
borgs Angfartygs Aktibolag Porin Hoyrylaiva 
Osakeyhtio ; dimensions, 254ft., 37ft., and 18ft., 
moulded; to carry, 2150 tons deadweight ; 
engines, triple-expansion, 18}in., 30in., and 49in., 
by 33in. stroke, pressure 160 1b. ; constructed by, 
MacColl and Pollock ; launch, February 2nd. 

SHIRLEY, steel screw steamer ; built by, Wm. 
Gray and Co., Limited ; to the order of, Houlder, 
Middleton, and (Co., of London: dimensions, 
341 ft., 47ft., and 27ft. 4in.; engines, triple-expan- 
sion, 25in., 40in., and 65in. by 42in. stroke, 
pressure 1601b.; constructed by, the builders ; 
trial trip, February 13th. 

Agua; built by, Ropner and Son; to the order 
of, Sir Christopher Furness, for the Newman and 
Dale Steamship Company, Limited ; 5200 dead- 
weight capacity ; engines, triple-expansion, 1100 
horse-power ; constructed by, Blair and Co., 
Limited ; trial trip, February 15th. 

PENMOUNT, steel screw cargo steamer ; built 
by, Wm. Gray and Co., Limited ; to the order 
of, Mr. Richard B. Chellew, of Truro ; dimen- 
sions, 312ft., 43ft., 22ft. 34in.; engines, triple- 
expansion, 22in., 35in., and 59in., by 39in. 
stroke, pressure 160 lb.; constructed by, the 
builders ; trial trip, February 13th. 

Lockwoop, steel screw steamer; built by, 
Craig, Taylor, and Co,; to the order of, Constan- 
tine, Pickering, and (Co.; dimensions, 299ft., 
43ft., 21ft. 3in.; engines, triple-expansion, 2lin., 
35in., 57in., by 39in., pressure 1601b.; construc- 
ted by, North-Eastern Marine Engineering Com- 
pany, Limited ; trial trip, February 13th; 12 
knots. 

VENTMOOR, steel screw steamer; built by, 
Ropner and Son ; to the order of, Walter Runci- 
man and Co,; dimensions, 330ft. 6in., 46ft. 6in., 
by 27ft.; to carry, 5600 tons, L.F.B.; engines, 
triple-expansion, 1200 horse-power, pressure 
160 lb.; constructed by, Blair and Co., Limited ; 
launch, February 16th. 

CUMBAL, spar-deck steamer; built by, The 
Northumberland Shipbuilding Company, Limited ; 
to the order of, Grace Bros. and Co., Limited, of 
London, for the New York and Pacific Steamship 
Company ; dimensions, 371ft., 48ft., 30ft. 10in. 
moulded ; to carry, 7000 tons deadweight ; cargo 
measurement, 10,500 tons ; engines, triple-expan- 
sion, 24in., 40in., and 66in. by 48in. stroke ; con- 
structed by, The North-Eastern Marine Engineer- 
ing Company, Limited ; launch, February 17th. 

BRAESIDE ; built by, R. Williamson and Son ; 
to the order of, Thos, Pinkney and Sons ; dimen- 
sions, 128ft., 20ft., 10ft. 44in.; to carry, 240 tons; 
engines, compound, 15in., 32in., by 24in.; con- 
structed by, McKie and Banter; trial trip, 
February 16th. 


THE success which steam transport has achieved 
in South Africa by means of traction engines and 
trucks is to be followed up, we understand, by 
the despatch next Saturday or Monday of five 
more engines, with twenty specially-constructed 
khaki-painted trucks, and five special sleeping 
cars. They are to go by road to Southampton. 

OvR contemporary, the (ity Press, says :— 
Corporation is taking actiowwith a view to 
safeguarding the public against the dangers of 
overhead wires in the City. A notice has been 
published warning the owners of all wires, sup- 
ports, and attachments to place identifying 
marks upon them in accordance with the London 
Overhead Wires Act, 1891. If the work is not 
completed on or before Thursday, Ist prox., 
they will be removed. The penalty of failing to 
comply with the demand is £5, with a further 
penalty not exceeding 40s. for each day the 
offence is committed after a conviction is re- 
corded. Details and specimens of the identify- 
ing marks must be sent to the Town Clerk with- 
out delay.” 
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Condensed from “The Mlustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 
*.* When inventions have been “ communicated ” the 
name and address of the communicating party are 
printed in italics, 
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:603. CARD-SETTING MacHINEs, J. RK. Tetlow and A. 
Blackburn, London. 

2604. Macuiyes for TurNinG Matt, V. Jiroutek and 
F. Franzl, London. 

2605. Rack for Supportinc Hats, J. W. Wade and A. 
T. Barlow, London. 

2606. GENERATORS for ACETYLENE Gas, &c., The 
Victor Light Syndicate, Limited, and V. Powers, 
London, 

2607. Tires for of Bicycies, F. Turner, 
London. 

2608. Booxs, D. M. Murrow, London. 

260%. Sprines for E. J. Piper, London. 

2610. Rupser Pap for Horsesnogs, J. H. Nunn, 
London. 

2611. Borers, R. W. Knapp, London. 

2, SIGNAL Apparatus for Usk in Foccy WEATHER, 

Siemens Brothers and Co., Limited.—(Siemns aud 
Halske Aktien-Gesellschaft, Germany.) 

2613. Maxine Bricks, W. 8. S. Rawson and R. D. 
Littlefield, London. 

2614. RecovERING Copperas from [RON PICKLE, A. J. 
Evans, London. 

2615. Apparatus for REARING Cuickens, A. H. Balls, 
London. 

2616. Tarcers, J. Brightmore and F. 8S. Goodwin, 
London. 

2617. CHANGE of Mecnanism, A. Villeminot, 
London. 

2618. Supportinc and Suruns, J. A. Sears, 
London. 

2619, VENTILATING Rooms, P. J. Crouzet and C. V. 
Hour, London. 

2620. RecorpinG the Movements of Vrnicies, C. H. 
Moore, London. 

2621, ELecrric Sarety Lamps, A. and E. Ruhstrat, 
London. 

2, Vesse, C. V. Somssich, London. 

2623. Motor Bicyies, H. Luthi and E. Zurcher, 
London. 

2624. PHotockapHic Cameras, The Britannia Works 
Company, Limitecé, A. C. and A, A. Smith, London. 

2625. UNwinpinc Bates of Corron, L. A. Aumann, 
London. 

2626, MACHINE Guns, W. 8. Simpson, London. 

2627. PRESSURE ACTUATING VALVES, R. E. P. 
Craven, London. 

2628. Apparatus for Movinc Coat, 0. Horstmann, 

London. 

Pocket Maanetic Compasses, R. Haddan.—(J/. 

Whiting, Laden.) 

40. Cuairs, E. B. Weston, London. 

2631. GENERATING ACETYLENE, G. A. Hervieu, 
London. 

2632. INCANDESCENT ©. Beckmann, London. 

2633. Rorary C. Bruynis, London. 

2034. Optical INSTRUMENT and Stipes, W. Shaw, 
London. 

2035. Corkscrews, E. Scharff, London. 

2636. Gun CarriacEs, H. C. Sheppard, London. 

2037. INTERNAL ComBUSsTION THERMIC ENGINES, A. F. 
Spooner.—(H. Clinchant, France.) 

2638. RontceN Ray Apparatus, J. M. Davidson, 
London. 

2639. TELEPHONIC Apparatus, G. _Blanck, 8. Symons, 
and A. P. B. Loftus, London. 

2640, StitrcH SEPARATING MacHINES, J. E. Bertrand, 
London. 

2641. ELecrric Traction, J. J. Steinbach, London. 

2642. ILLUMINATING Apparatus, C. Veillard, London. 
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2643. Disc Suterp, J. H. A. McGuire, Leeds. 

2644. CoNTROLLED VALVE and Stvice, 8S. H. 
Adams, Horrogate. 

2645. TuBE Drawina, H. J. Brookes, Stafford. 

2646, Fotpinc RuLE Prorractor, G. Boughey, Fenton, 
Staffs. 

2647. AUTOMATIC INTERMITTENT DISCHARGE Of SEWAGE, 
H. B. Killon, Manchester. 

2648. WasHiInc and Sroninc Wueat, A. Callister, 
Burnley. 

2649. ComBINArion PapER Packet, F. A. Walton, Bir- 
mingham. 

2650. SINGLE-TRIGGER DoUBLE-BARREL Guys, W. Baker, 
Birmingham. 

1. Castors, J. Adair, Waterford. 

2652. FURNISHING Fancy NEEDLE Cases, R. Wheatley, 
jun., Birmingham. 

2653. MANUFACTURE of Boors, F. W. Farr, Northamp- 
ton. 

2654. Mitirary Tarcets, E. G. Peyton, Greenock, 


2655. Borters, E. Binns, W. Speight, and Binns and 

Speight, Limited, Halifax. 

2656. Pumpinc Apparatus, G. A. J. Schott, Bradford. 

2657. WueeE s, T. F. Wiley, Bradford. 

2658. Bouquet N. M. Morley, Kingston-on- 
Thames. 

2650. Tae Hitton” CoLLapsIB_e Box, J. Hill, South 
Molton, Devon. 

2660. CARBONATING MINERAL WaTERs, W. Lee, 
Glasgow. 

2661,  AcETYLENE Lamp, M. T. Parks, Southsea, 
Hants. 

2662. Brush Hoiprrs, The Lancashire Dynamo and 
Motor Company, Ltd., A. P. Wood, and R. 8S. McLeod, 
Liverpool. 

2663. ConstructTING FurNacks, W. P. and G. B. A. 
Gibbons, Birmingham. 

2664. HanpiEs of Cricket Bats, G. E. Lewis, Man- 
chester. 

2665. Puriryinc Impure Waters, Xc., J. Delattre, 
Manchester. 

2666. KetTLEs, G. Bowmar, London. 

2667. Vatve for GasgEs, R. Crane, London. 

2668. PRINTING MAcHINE, T. Forknall, London. 

2669. Supports for Fotpine Cuarrs, &e., A. E. 
Anderson and the X Chair Patents Company, Ltd., 
London. 

2670. Lamps, G. T. Hutchison and H. K. Packard, 
London. 

2671. Spinntnc FramEs, R. Wadsworth and P. and J, 
Clough, London. 

2672. INCANDESCENT Gas LicutTinc, R. A. Niclsen, 
London. 

2673. BorrLe Stoppers, C. W. Morley, London. 

2674. OpsTRUCTION REMovERS for RalLway VEHICLES, 
A. L. C. Fell and G. E. Francis, Sheffield. 

2675. REGENERATIVE Stove, C. Jiinger, Berlin. 

2676. Paper Fites, G. Kunkel, Berlin. 

2677. Toys, R. J. Walker, London. 

2678. Toys, R. J. Walker, London. 

2679. Device for AFFORDING AMUSEMENT, R. J. Walker, 
London. 

2680. Sprina Mountines for Traction Enatnes, W. 
Tasker and Sons, Limited, and W. Brown, London. 

2681. TarGEts, F. G. N. Mills, London. 

2682. Construction of Torcu Heap, J. G. Glover, 
London. 

2683. Azo Dyesturrs for Corron, H. E. Newton.— 
(Farbenfabriken vormals F. Bayer and Co., Germany.) 

2684. SpPARKLEsS ELEcrric CuRRENT CoLLector, N. 
Robinson, London. 

2685. “CARTRIDGE” SMOKER’S Companton W. J. Cross, 
Birmingham. 

Generators, A. J. Boult.—(C. Doyére, 
China. 

2687. Curmney Cow:s, P. 8. U. Pickering, London. 


2688. Hor Arr Encarnes, H. A. Tandy, London. 


2689, Goops J. Y. Johnson. 
(Badische Anilin and Soda Fabrik, Germany.) 

2600. Makino Ice, E. M. M. Raddatzand E. J. Buschau, 
London. 

2691. Exvecrric Castes, H. Edmunds, London. 

2692. Leacinas, A. B. MeAfee, London, 

2693. A New Game of SKILL, J. C. Smith, London. 

2694. Borries, G. Nayler and 8. Myer, London. 

2695. Marcu Boxes, R. W. James.—(A. and 
Leati, Italy.) 

26%. Heap Wrap for Nicur Wear, J. Owen, London. 

2697. MANUFACTURE of AcETATE of Leap, H. Sefton- 
Jones.—(T. Sanderson, United States.) 

2698. ManuractTuRE of Wirg, H. Sefton-Jones.—(7. 
Sanderson, United States.) 

2699. Mercerisinc, &c., YARN, H. Sefton-Jones.— 
(J. Dolder, Germany.) 

2700. INDICATING SPEED of GENERATORS, R. D. Mershon, 
London. 

2701. FixisninG Sores of Boots, H. W. Eabry and 
The International Stain and Blacking Company, 
London. 

2702. Dynamo Meter, E. H. Rieter, London. 

2703. IMPREGNATING Fasrics, A. de Castro and H. W. 
Schlomann, London. 

2704. Grinpinc Macuines, G. C. Dymond.—((. 

‘uller, United States.) 

2705. Sreertnc Moror Cars, G. C. Marks.—(#. //. 
Gardon, France.) 

2706. AUDIBLE SiGNats, W. P. Mara, Westcliff-on-Sea, 
Essex. 

2707. Stream Generators, W. Hornsby, D. Roberts, 
and C, James, jun., London. 

£708. Grapine of Ore, E. Labois and F. M. Castelnau, 
London. 

2709. Gas Generators, P. Leroy, London. 

2710. Evectriciry Meters, W. M. Mordey and G. ©. 
Ericker, London. 

2711. Macuine for Fotpinc Lixeyx, E. Collen, 
London. 

2712. Tececrapnic Apparatus, J. A. Dearlove and 8. 
G. Brown, London. 

2713. Prorectinc Woop agaiust Funes, H. H. Lake. 
(N.C. Nielson, Denmark.) 

2714. Taps, &c., for Water Heaters, H. T. Fenlon, 


London. 
2715. Marcn-nox, H. Crisford and W. Norris, Bir- 
mingham. 


2716. Bittiarp Curs, A. Hatton, Birmingham. 
2717. PAPER-PERFORATING APPLIANCE, P. L. Deighton, 
London. 
12th February, 1900. 
2718. Discorcer and Rute, A. C. Twigg, Birmingham. 
19. Remepy for NeuRALota, C. C. McIndoe, Sligo. 
20. TRANSPORTERS, J. 8. Jennens and J. Whitehead 


Birmingham. 

2721. Armour Paps and Sateips, B. H. Thwaite, 
London. 

2722. SraTionaRY PepaL, J. Nixon and W. Radford, 
oventry. 


2723. Sicutinc Device for Frre-arms, T. Gilbert- 
Russell, Lewes, Sussex. 

2724. FILTER PressEs, J. Hill, Stoke-on-Trent. 

. PROPELLING MacHiInes, G. Quick, Leytonstone. 

26. MILK-HEATER and BepRoom Licut ComBiNeD, lL. 

G. Fox, Southampton. 

7. Ligvip Fcet, J, Karstairs, London. 

. AERIAL TorPEDO, J. Karstairs, London. 

. TRIPOD for SUPPORTING CAMERAS, W. Grecnwood, 
London. 

2730. Door CuEck for Ratway Wacons, G. 
Simpson, Doncaster. 

2731. PrecipiraTion of Five Dust, W. 8. Squire, 
London. 

2732. ““SpELLANCERS NEw House GaME, E. McGowan, 
Altrincham. 

2733. MacHINeRY for Tea Lear, J. M. Hen- 
derson.—(J. N. F. Greig, India.) 

2734. SIGNALLING ELectric Trams, W. R. Stearns, 
Kingston-on-Thames. 

2735. RIFLE Sicuts, E. H. Parsons and L. B. Taylor, 
Birmingham. 

2736. SPINDLE Tops for Cop WinDING MACHINES, W. Lee 
and G. Croll, Dundee. 

2737. Steam Borer, I. Fielden, Hull. 

2738. Hyprav ic Box Presses, W. Rowlandson, Liver- 


ol. 

ore. ConstRucTION of FIRE-PROOF FLoors, A. W. Green, 
London. 

2740. ConsTRUCTION of FIRE-PROOF FLoors, A. W. Green, 
London. 

2741. NrEDLE THREADER, W. Duern and J. T. B. 
Bennett, Birmingham. 

2742. Fintnc SUBMARINE F. Maylinder, Potsdam, 
Germany. 

2743. Fork Jia, C. Lock, Mansfield, Notts. 

2744. Nap Extractors for Hackiinc Macuaines, J. 
Carroll, Cork City, Ireland. 

2745. Pressure Inpicators, B. Senftleben, Berlin. 

2746. Wire Loom-HEDDLES, P. Bottgerand R. Janclaes, 
Rhenish-Prussia. 

2747. Type for Printina, F. R. E. 
Koehler, London. 

2748. Desicninc and Bui_pinc Warsuips, T. F.and H. 
Fenwick, London. 

2749. Ick-cRZAM FREEZERS, J. B. Schiifer, London. 

0. Neck-weEar, L. Marks, London. 

2751. ALuminivm, J. G. Slater, London. 

752. SOLDERING of ALumryium, J. G. Slater, London. 

2753. Picture Frame, H. R. Turner, Kingston-on- 
Thames. 

2754, New Game, R. Pike, Kingston-on-Thames. 

2755. Cottectors for Exectric Trams, G. W. Bolser, 
Kingston-on-Thames. 

2756. Fixing Hanpies to Fives, J. H. Morgan, 
London. 

2757. HancerR for Curtains, K. L. Herbert, London. 

2758. Screw Pressss, J. Westaway, London. 

759. Sroves for Hkeatina Purposes, W. Youltcn, 
London. 

2760. Mepicat or Bep Carp Rack, J. R. Musto, 
London. 

2761. Necx-ties, E. T. Early, London. 

2762. Fastentnesof Lecarnas, C. Davies, Birminghain. 

2763. DrawinG Boarps, J. F. Gjellerup, London. 

2764. SHuTTeR for Cameras, F. J. Christmas and W. 
Watson, Walthamstow, Essex. 

2765. HEErL-PRESSING Macuines, G. H. Skinner, 
London. 

2766. Prosectites, H. H. Lake.—(R. H. Quisling, 
Norway.) 

2767. TELEPHONES, &c., J. Nessel and J. F. Gouin, 
London. 

2768. ProvectTiLE, J. C. Simmons and A. Peniston, 
London. 

2769. Cigar CuTrers and Matcu Boxgs, F. Haisman, 
London. 

2770. for PHotocrapHic Purposgs, C. D. 
Abel.—{The Acticn-Gesellschajt fiix Anilin Fabrika- 
tion, Germany.) 

2771. Giose for [xpicaTinc TRADE Rovurtss, O. Imray. 
HThe Firm of Dietrich Reimer (EB. Voksen), Ger- 
many.) 

772. MANUFACTURE of Azo DygstuFrs, O. Imray.— 
(The Farbwerke vovrmals Meister, Lucius, and Briining, 
Germany.) 

2773. INSTANTANEOUSLY Stopprnc ALARM CLocKs, 0. 
Imray.—(The Hawlurg-Amerikanische Uhven-Fabrik, 
Germany.) 

2774. CoNVERTING Wuite Leap into Or Paste, G. 
Bischof, London. 

2775. Door Cuecks, N. O. Bond, London. 

2776. Loapine Guys, J. F. Meigsand 8S. A. 8S. Hammar, 
London. 

2777. Gun Carriaces, J. F. Meigs and R. P. Stout, 
London. 

2778. Gun CarriaGEs, J. F. Meigs and R. P. Stout, 
London. 

2779. Brarinos, J. Strauss, London. 

2780. FasTENING RUBBER TIRES to WHEELS, A. Burgess, 
London. 


2781. Mitirary Havuiinc Appiiances, A. Johnson, 
sondon. 
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2782. TreatinG Orgs for Smettinc, T. E. Heath, 
London. 

2783. Exectric Arc Furnacess, J. Y. Johnson.—(The 
Deutsche Gold and Silber Sheide Anstalé vorin, Roessler 
and Birger Carlson, Germany.) 

2784. Azo-coLouRING Matrer, J. Y. Johnson.—({7The 
Badische Anilin and Soda Fabrik, Germany.) 

2785. WALKING-sTICK SgEat, A. von Andrassy, London. 

2786. TYPE-WHEELS TYPEWRITING MACHINES, A, Kayser, 
Liverpool. 

2787. Macuiyss, A. Schiirfl, Liverpool. 

2788. Printinc Macuines, G. W. Jackson and E, 0, 
Fearnley, London. 

2789. Pastinc Macurngs, A. D. Fenwick, London. 

2790. for BLowina H. W. Heerdt, 
London. 

2791, PREVENTING OVERWINDING in CLocks, The 
Empire Cash Register, Limited, and N. Collins, 
London. 

2792. C. Olsen, London. 

2793. TanvLaTinc Devices, A. M. Clark.—(The 
Wagner Typewriter Company (Jacorporated|, United 
States.) 

2794. Pranororte Sounpinc Boarps, G. Harrison.— 

. Seiler, of the Pianofortefabvik in. b. H., af Ger- 

many.) 

2795. Ligurp - MEASURING Apparatus, A. Brake, 
London. 

27%. Two-sprED for CycLes, P. H. Pritchett, 
London. 

2797. TELEPHONIC MEssaGE Recetver, A. 8. Popov, 
London. 

2798. PeRaAMBULATOR WHEEL Guarp, F. E. Friedland, 
London. 

2799. Apparatus for Castinc Merats, Evershed, 
London. 
2800. CLOsIN 

Germany.) 

2301. VALVE Apparatus for DuPLEX Morors, A. Farkas, 
London. 

2802. Srraw A. J. Boult.—(0. Michael, 
Germany.) 

2303. Motor Apparatus, A. Farkas, London. 

2304. Mouse Trap, A. J. Boult.—(4. Lesser, Ger- 
ny.) 

2305. Stanp FoR JuGs and Ports, &c., E. Reusch, 
London. 


Borr.es, A. J. Boult.—(W. H. Dall mana, 


London. 

2807. Supports for Use in Grazie, J. J. 8. Heslop, 
London. 

2808. Hers for Boots, H. Brown, London. 

2809. Raw SuGAR-TREATING Apparatus, E. Casper, 
London. 

2310. Apparatus for Sucar, E. Casper, 
London. 

2811. Raw SvGAR-TREATING Apparatus, E. Casper, 
London. 

2812. Drums for Dryinc Raw Sucar, E. Casper, 
London. 

£818. Enoines, A. Kitchen, London. 


13th February, 1900. 


2814. Motor Enctnes Driven by Gas, W. Beak, 
Bristol. 

2815. TurBInE Motors, J. Whitcher and D. Roberts, 
Kettering. 

2816. PREVENTING DisasTERs at Ska, C. 8. Rolfe, Ted- 
dington, Middlesex. 

£817. Compounp Sream Ewnaines, &c., J. Hardill, 
Halifax. 

2818. Sprnpgs, J. Jackson and Howard and Bullough, 
Ltd., Accrington. 

2819, Crank ARMs of Looms for Wravinc, A. Lowe, 
Manchester. 

2820. Sprep Gear, W. Sharp and C. A. Carr, Man- 
chester. 

2821. Constructinc WasHING Macuryes, D. K. Tullis, 
Glasgow. 

2322. Dryinc Matcues, J. and H. C. Dalglish, Glas- 


gow. 

28238. Weston’s CENTRIFUGAL MACHINEs, J. W. Macfar- 
lane, Glasgow. 

2824. MacHINes for T. 8. 8S. Garland, Shef- 


field. 

2825. Seat for TramcarR Purposss, J. F. Day, Shef- 
field. 

2326. CLosinc Trxs, F. Davidson and J. Summerville, 
Newcastle-on-Tyne. 

£827. for Gummrnc Paper, 8S. W. North, 


Leeds. 

28°8. Hat Hooks, J. Barnes, Birmingham. 

2829. Writinc TaBLeEs, E. Crowe, Banbury. 

2880. Carp INpDEx Drawers, E. Crowe, Banbury. 

2831. SpeciaL Front for Suirts, W. B. Perry, Hoole, 
Chester. 

2832. TrextTite Drawinc Rovers, A. Hitchon, 
Accrington. 

2833. Raitway Coup tines, J. W. Crook and F. Buxton, 
Burnley. 

2834. Gas Pump, J. B. Hilliard, Glasgow. 

2835. CoupLING Sprocket Swarts, The Edinburgh 
Autocar Company, Limited, T. R. Outhwaite, and 
K. Henderson, Glasgow. 

2836. Securntnc Tires to WueeEts, The Edinburgh 
Autocar Company, Limited, T. R. Outhwaite, and 
K. Henderson, Glasgow. 

2837. Rotary Pumps and Exuausters, J. Murrie, 
Glasgow. 

2838, HypravuLic Enorngs, A. Bruce, Glasgow. 

2839. Fountain Pex, T. Hawkins, Barrowford, near 
Nelson, Lanes. 

2840. PREVENTING ForMaTIoN of Frost upon Rerri- 
OERATING SurFaces, M. Cooper, Glasgow. 

2841. ManvracturRE of MetaL-casep Tunes, T. H. 
Lawton, London. 

2842, THERMOSTATIC CIRCUIT CONTROLLING APPARATUS, 
A. G, Brookes. PF. Woodman and H. A. Fiske, 
United States.) 

2843. Ciips for Hotpinc Lamps, &c., R. Hacking, 
London. 

2844. Seats for SHops, H. C. and R. Brooke, 
London. 

2845. Castors, A. B. Diss, London. 

2846. CoIN-FREED Apparatus, H. H. Leigh.—(7he 
Deutsche Automaten-Geacllachast, Stollwerck and Co., 
Germany.) 

28347. DECREASING or ScourRING Woon. M. A. Jacques, 
London. 

2348. Boot Heexs, J. W. Vouse, London. 

2849. Epainc Toois, B. Kershaw and J. H. Firth, 
London. 

2350. Apsustine the Heicnt of Lamps, C. K. Falken- 
stein, Tulse Hill, Surrey. 

2851. ReTarners for Scar¥r Prns, G. J. Capewell, jun., 
London. 

2852. Automatic Macuine Guns, F. M. Garland, 
London. 

Tires, B. J. B. Mills.—(J. H. Desqeorges, 

vance.) 

2854. Liguip Fre. Buryers and Stoves, C. Griffin, 
London. 

2855. ACETYLENE Gas GENERATORS, C, 8. Forbes, Bart., 
London. 

356. Cigar Cutrers, T. B. Lambert, London. 

2857. PHonocrapus, T. B. Lambert, London. 

2858. Meters, H. H. Lake.—(W. de H. Washing- 
ton and F, C. Goodwin, United States.) 

2359. PHotocrapuic Cameras, C. P. Dixon, London. 

2860. FREEZING Apparatus, J. A. E. Anderson, 
London. 

2361, FILTERED Water, F. G. Kammerer, 
London. 

2862. ELectric Motors, C. Richter and R. T. Eschler, 
London. 

2363. Heatinc and Dryinac Paper, A. G. Paul, 


London. 

2864, Borties, C. H. Whitaker and G. J. Tobin, 
London. 

2365. DETACHABLE Fronts for Suirts, J. J. Hagedorn, 
London. 

2866. Pyeumatic Tires, J. Hubbard, London, 


2367. Brick-mMouLDING Macuings, C. Schlickeysen, 
London. 

2868. Currine Corrucatep Paper, M. H. Spear, 
London. 

2869. Too. for TRANSPLANTING TREES, M. Kellner, 
London. 

2870. Receprac.es for Farry Susstances, F, Wendler, 
London. 

2871. Locks, H. Loose, London. 

2872. TURBINE Motors, A. J. Boult.—(0. Kolh, Ger- 
many.) 

2873. Corp Guipes for Curtains, A. J. Boult.—(P. 
Resemann, Germany.) 

2874. Steam Batu, A. J. Boult.—(@. Prrommer, Ger- 
many.) 

2875. Fitxs for SHARPENING Saws, P. Lord, London, 

2876. Cranes, W. H. Morgan and C. L. Taylor, 
London. 

2877. Bronzinc Macuines, J. Heim, London. 

2878. Encacine Device for Couptines, C. Banovits, 
London. 

2879. ILLUMINATING Devices, F. de Mare, Barnes. 

2880. REGULATING ELEcTRIC Macutings, W. H. Cooley, 
London. 

2881. HANDLE Grips of CLuss, &e., A. Cole, 
London. 

2882. Frre-arms, C. H. R. Clausius, 
London. 

2883. HypRo-carRBon Motors, La Société Anonyme 
d'Electricité et d'Automobiles Mors, London. 

2884. BLow1nc Encrnesand Compressors, J. C. Brooks, 
London. 

2885. AppaRaTus for WasHING Borries, A. A. Pind- 
stofte, London. 

2886. Manuracture of Cement, W. A. O. Wuth, 
London. 

2887. Toor for RemoviNG BorrLE-sEALs, A. W. Stephens, 
London. 

2888. Apparatus for Propucina Gas, P. Naef, 
London. 

2889. BULLET - PROOF MarertaL, T. Macdonald, 
London. 

2890. SoorHERs for Bares, F. Schutze, London. 

2891. BRAKE OPERATING MecuaNism for Cycies, H. 
Tout, London. 

2892. CycLe Stanps or Supports, W. Macrae, London. 

2893. CRamPiNnG Devicrs, L. H. Bagnelle, London. 

2894. Roap VEHICLEs, 8S. Shaw, London. 

2895. REsILIENT SOLE for Boots and Suors, A. Feist, 
London. 

2896. MAKING Spancies, H. S. Jones.—(@. Collet and 
EB. Vilturd, France.) 


2900. Toy Rartway, 8. Plant, London. 

2901. RoLLER Bearines, G. C. Dymond.—(The Gillette 
Roller Bearing Company, United States.) 

2902. Wrincinc Macurnss, B. H. Oakes, Birmingham. 

2903. Repucine the BLapE BLanks of Fish KNivEs, 
E. E. Yates, Birmingham. 

2904. Borinc Instruments, J. J. Tynan, London. 

2905. Rotary Enornes, E. Kerwein, London. 

2906. Grates for Furnaces, J. D. James and The 
Bertha Mineral Company, London. 

2907. PLumBING, G. V. Ellis and W. M. Westcott, 
London. 

2908. Fastentves for BRACELETS, A. Noel, London. 

2909. Arr Compressors, S. S. Bromhead.—({/. B. Buss, 
United States.) 

2910. Stop VaLvEs, Templer and Ranoe, Limited, and 
C. L. Templer, London. 

2911. Inpexes, C. Christiansen, London. 

2912. BREECH-LOADING FIRE-ARMS, W. Foggo and The 
Henry Rified Barrel Engineering and Small Arms 
Company, Limited, London. 

2913. Printine Macuines, W. E. Evans.—(7he Camp- 
bell Printing Press and Manufacturing Company, 
United States.) 

2914. Packinc Tea into Cuestrs, J. H. Apjohn, 


ndon. 

2915. ConcRETE CEILINGs, J. T. Csak and L. Szekely, 
London. 

2916. Hose Nozz_es and Spray Propucers, R. Orford, 
London. 

2917: Apparatus for Propucinc Gas Cokg, P. Naef, 
London. 

2918. SHozs, J. W. Mackenzie.—(4. Read and G. J. 
Winter, United States.) 

2919. CuTtinc CarpBoaRD Boxes, <A. Godfrey, 
London. 

2920. Dress Fastener, F. W. Golby.—(M. Uh/lemana, 
Germany.) 

2921. Taps, J. Simpson, Birmingham. 
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Accrington, Lancs. 

2923. Composition Action of OrcaNs, C. F. Brindley, 
Sheffield. 

2924. ConTROLLING Vicious StaLLions, T. Chett!e, 
Reading. 

2925. CRaNK Drivina Apparatus for Cycies, E. B. 

illen, Glasgow. 

2926. Suretps for Usk in Warrare, T. Bretherton, 
Halifax. 

2927. ComBINED Router, BLotrinc Pap, and LETTER 
Weicut, G. L. Brown, Glasgow. 

2928. Fitms, J. E. Thornton and C. F. 8. Rothwell, 
Altrincham. 

2929. ELEcTROLYsERS, W. T. Chapman and W. E. 
Batt, Manchester. 

2930. ConsTRUCTION of METALLIC Pack1Nos, G. Hebden, 
Manchester. 

2931. REFERENCE to Lepcers, W. Stannard, jun., 
Leek, Staffs. 

2932. Horse Loin Covers, R. M. Mackay, Glasgow. 

2933. Step Lappers, A. Miiller, Glasgow. 

2934. TaBLe and Stanp, R. Rigg, Swansea, 
Glamorganshire. 

2935. BACK-PEDALLING BRAKE, H. and E. C. Spooner, 
Small Heath, near Birmingham. 

2936. for CurtinG TEXTILE Faprics, G. Hoyer, 

ndon. 

2937. Crank Suarts, J. M. Ramsey, Glasgow. 

2938. Saw SHARPENING Macuines, CU. H. Clifton, 
Glasgow. 

2939. MacuiNnes for Corn, F. Puff and F. Lay, 
Halifax. 

2940. Crip for Hoipinc Vesse.s, F. E. C. Payton, 
Handsworth. 

2941. Bopy for TRave.vers, C. L. Prinz, 
Berlin. 

2942, PHOTO-ENGRAVING Process, A. W. Penrose and 
W. Gamble, London. 

2943, Bicycies, J. H. Evans, London. 

2944. CycLe PNevmatic Tupes, H. Massey, Dulwich 
Village. 

2945. Process for the DistnrearaTIon of Org, E. L. 
Graham, London. 

2946. BLackBoaRps for P. Goffre, London. 

2947. Hanp Trays, E. L. Antrobus, London. 

2948. Furts for Exectric Circuits, G. W. Holt, 
London. 

2949, Wixpow Fasteners, G. M. Asher, London. 

2950, APPLIANCES for Puysicat CuLturE, H. Marks, 
London. 

2951. INsuLatinc Evectricat Conpuctors, J. F. 
Wakelin, C. J. Weston, and W. Bunn, London. 

2952. InsuLatinc EtectricaL Conpuctors, J. F. 
Wakelin, C. J. Weston, and W. Bunn, London. 

2953. Sewinc for Tucktne, J. B. Seel, 
Manchester. 

2954. Baskets, J. E. Leech, London. 

2955. RecuLatina Air Suppty to Furnaces, W. E. 
Green, Sheffield. 

2956. RecuLaTina Arr Suppiy to Furnaces, W. E. 
Green, Sheffield. 

2957. Cueck CasH Reoisters, C. Holz, London. 

2958. Socket for SHorp Winpow Fittines, H. Hall, 
Kew Gardens. 

2959, Fountain Pen, W. McCall and A Lawson, London. 


2960, Arms, O, Jones, London, 

2961, FILreRING Mepium, H. Nordtmeyer, London, 

2962 ApvusTaBLE ARM-REstT, C. Zibulski, »/¢ Arnold 
and Sabine Briinner, née Wild, London. 

2963, Comns, H. P. de Vogel, London. 

2064. Maxine Pipes for ELecrrical Conpuctors, A. 
H. Howard, London. 

2965. THREADING Harness of Looms, O. Wahrhaftig, 
London. 

2966. StorRinG and Conveyinc Fisu, H. Raimbault, 
sondon, 

2967. CANDLE Houvers, E. Krause, London, 

2968, CuTtinc Prismatic Ripers on Giass, M. F, 
Ewen, London. 

2969, Carper SWEEPERS, A. H. Dodd, London. 

2970. Press Screw, G. Hémart, London. 

2971. LypicaTor to Finp ANYONE that is Wanrep, G. 
Hémart, London. 

2972. ARTIFICIAL LEATHER, A. J. Boult,—(The Fosslitch 
Leather Company, United States.) 

2973. Boots, A. J. Boult.—(T. Schiiver, Germany.) 

2974. AsH CoLLectors for Stoves, A. J. Boult.—(W. 
Krebs, Germany.) 

2975, Automatic DELIVERY Apparatus, J, 8. Beoman, 
London. 

2976. Auromatic Freep Apparatus, J. 8. Beeman, 

ndon. 

2977. AppLyine Tips to CiGarerres, J. S. Beeman, 
London. 

2978. ManuractuRE of Cicarerres, J. 8S. Beeman, 
London. 

2979, MaRKING CicaReEtTTEs, J. S. Beeman, London, 

2080. ManuracturRE of Cigarettes, J. S. Beeman, 
London. 

2981. MaNnuractuRE of J. 8. Beeman, 
London. 

2982. Wap Puncues, J. 8S. Beeman, London. 

2983. Curtain Cuiips, A. J. Boult.—(.W. Sehveihber and 
Radeck, Germany.) 

2984. Cyciisrs’ Bags, A. J. Boult.—(C. Henkel, 
Bavaria.) 

2985. CIGARETTE Paper Macuines, A. J. Boult.—(s. 8. 
Huriritz, Germany.) 

2986, Bicycies, G. Paterson, London. 

2987. PHonocrapH, K. Lischner and O. Wil‘:rtitz, 
London. 

2988. Taps, 8S. A. Parkes, London. 

2989. Gas Stoves, R. Oehme, London. 

2090. Lirge-sAVING JacKET, E. David, London. 

2991, MANUFACTURING IcE, M. Otto, London. 

2992. Hanp Brakes for RatLway Wacons, V. I. Feeny, 
London. 

2993. Back-s1caT for Rieies, F. Cavill, Liverpool. 

2904. ELecrro.ytic Deposition of NickeL, M. Kugel, 
Liverpool. 

2995. Utinisinc Winp Power, W. J. Roberts and J. 
R. Jones, Liverpool. 

209. Dryinc, &c., Goops in Ovens, H. Herzfeld, 
London. 

2997. Bakinc Pawns, A. Fowler, London. 

2998. Cookinc Urensiis, T. Amadasi, London, 

2909. Movutupreces for Pires, J. V. Miillenbach, 
London. 

3000. Sorrenrinc Hemp, H. H. Benn.—(Part!y com- 
municated by V. Heinik, Austria.) 

3001. Batt Game, A. F, Gardner, London, 
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3002. AuTO-ROTARY PROJECTILE, J. Shaw, London, 

3003. SecuRING Boats on Boarp Sure, A. L. Paterson, 
London. 

3004. Opentnc for Lactyc Boots and Sxogs, G. White, 
Leicester. 

3005. GuLLY Trap, J. Staincliffe, Keighley. 

3006. GRAIN Separator, T. Phipps, Northampton. 

3007. Rirce Practice Apparatus, W. T. Blanchett, 
Slough, Bucks. 

3008. Knire BLocks, 8. Haley, Halifax. 

3000. SuspENDING CHANDELIERS, C. W, Kemp.—(W. 
Fahudrich, Germany.) 

3010. Lames, H. B. Bond, Birmingham. 

3011. Tipe Morors, D. Rylands and W. Stoner, 
Harrogate. 

3012. State CLEANER, E. Wardle, Chilwell. 

3013. ELECTRICAL DisPLACEMENT Switcu, J. Cusworth, 
Newcastle-on-Tyne. 

3014. Steves, J. E. Newark, Coventry. 

3015. OversHogs, J. Foulds, Keighley. 

3016. CounTING and Pitts into Boxes, T. 
Child, Leeds. 

3017. Puorocrarnic Cameras, 8. F. Dufton, Redhill, 
Surrey. 

3018. JourNAL Bearines, B. J. Knapp, Kingston-on- 
Thames. 

3019. Foor-warmers for Carriaces, H. Phillips, 
Northampton. 

3020. PADDLE-WHEELS for PRopELLING Sutps, J, Farns- 
worth, Sheffield. 

3021. Avromatic TROLLEY PoLe Arrester, J. T. and 
F. G. Hale, Liverpool. 

3022. Lamps, J. Seel, Glasgow. 

3023. Jip Cranes, J. Fielding, Gloucester. 

3024. FREE-WHEEL CycLes, R. A. Sloan and J. E. L. 
Barnes, Liverpool. 

3025. Winpow Fastener, F. P. Pritchard, Manchester. 

3026. INDIA-RUBBER Mats, A. Whiteway and C. Macin- 
tosh and Co., Manchester. 

3027. Hammers, J. Heberle, London. 

3028. Drivinc a Spinninc Top, C. Bruns and J. Ernst, 
jun., Berlin. 

3029. Recor, MECHANISM for FirE-aRMs, J. Schouboe, 
8. C. Jensen, A. Christensen, and C. H. Christensen, 
Berlin. 

3030. Lips of Saucepans, J. Drescher and A. Lewino, 
London. 

3031. ELxectriciry Meters, C. W. G. Little, Heck- 
ington, Lincolnshire. 

3032. INTERNAL ComBUSTION ENoINEs, J. M. Wellington 
and The Wellington Motor Car Company, Kimited, 
London. 

3033. ELectric AccuMULATOR P ates, F. L. Berners 
and J. A. Smith, London. 

3034. CONVERTIBLE OTTOMAN BeEpsTEAD, N. Menzies, 
London. 

3035. TREATMENT of Sewack, E. Springborn, London. 

3036. PRECIPITATION Of SEWAGE, E. Springborn, London. 

3037. VaLvE Gear, A. Wetzel, London. 

3038. Macuine for Makinc Cuaryns, W. Turvey, 
London. 

3039. Musica, Notation and Keysoarp, J. Bacon, 
London. 

8040. Foipinc Box, T. W. Pearce and Marden, Son and 
Hall, Limited, London. 

3041. Dye Srurrs, H. H. Lake.—(Chrinical Worka, 
Sormerly Sandoz, Switzerland). 

8042. WasHInc Apparatus, R. A. Clark, Liverpool. 

8048. VoLTmEeTERS and AmmeterRs, C. Raab, Liverpool. 

3044. Foster Motuer for REARING CHICKENS, J. F, 
Whaley, Manchester. 

3045. Stream Cooker, J. F. Whalley, Manchester. 

2046. RecuLator and TuRrow-orr for PLATEN PRINTING 
Macuines, P. Dearden, Manchester. 

3047. Arr under PRESSURE to FURNACES, J. 
W. Mitchell, Manchester. 

8048. LuBRicaTor for the AxLEs of RAILWAY VEHICLES, 
T. E. Salter, Birmingham. 

2049. Typewritinac Macuines, A. M. Clark.—(The 
Wigner Typerrriter Company, Incorporated, United 
States.) 

3050. Back PEDALLING BRAKE for Bicycies, H. C. 
Grant, H. J. and J. Holt, London, 

2051, MANUFACTURE of BLock Letrers, G. H, Stutfield, 
London. 

2052. RuppEer Cusuions for Suips, W. C. Barnesand F, 
T. Harrington, London. 

3053. DerininG and Sicutina Opsects, A. Downey, 
London. 

8054. Fotpinc Bepsteaps, 8. I. Whitfield and H. Lewis, 
Birmingham. 

3055. MANUFACTURE of MatcueEs, C. C. L. G. Budde, 
London. 

3056. Meters, V. I. Feeny.—(Allgemeine Elektricitits 
Gesellachajft, Germany.) 


3057. Burninc Liquips, J. M, 


LING APPARATUS for Sips, R, 
&e., G. Beaumont and 8. Sharp, 


3061, GoveRNor, C. Tuckfield, Kast 
D.C, USA. Mashington, 


SELECTED AMERICAN 
From the United States Patent-opice Gazety 
Sette, 


637,298. Gas @. S. Strong, N 
-Filed December 15th, 1898, 
Claim.—A gas engine having four cy}j 
side by side in pairs, lying in planes peer. ' 
the shaft, and said pairs again arranged vd 
so that the cylinders lie within the corne 
approximate square, in combination with 5 of ay 
working in each cylinder, a shaft having 6) Pistons 
disposed cranks, one lying opposite to A 
cylinders, means coupling the pistons of coal 


637298] 


ew York, vy. 


ositely, 
Pair 
Pair of 


cylinders to the crank lying opposite to said pair, so 
that said pistons move in and out together, admission 
and exhaust valves leading to and from each cylinder 
a single rotating cam shaft extending across the hea 
of the engine cylinders as described, rotating cams 
secured on said shaft, one for the admission and one 
for the exhaust valve of each pair of cylinders, ang 
valve-actuating levers for each valve, said levers bei 
arranged in pairs, and to be engayed and operated 
successively by the cams, as described. 

637,487, ANNULAR SLIDE VALVE, W. Sellers and WV, 

Lewis.—Filed January 2th, 1899, 

Claim.—A valve case which encloses an annulsr 
slide valve rotatable about its own axis on abearing and 
about an axis excentric to the axis of the valve, ay 
opening from the bearing to the face of the valve, a 
driving member rotatable about the excentric axis 
which fits and closes the bearing, « chamber about the 


excontric axis open to the face of the valve, an open- 
ing from this chamber to the outside of said valve 
case, a plurality of ports in the valve seat concentric 
with the excentric axis, which by the rotation of the 
valve about the excentric axis, are alternately opened 
to the valve case and to the chamber about the excen- 
tric axis, 

637,616, Warer-tuBe Borer, J. Keene, Chicago, 

November 26th, 1898. 

Clain.—In a water-tube boiler, the combination of 
an outer casing or housing of two lower drums, a 
central drum, an upper drum, circulating tubes con- 
necting these several drums, partitions extending from 
the lower drums to the central drum and dividing the 
circulating tubes into two banks, said partitions 
extending nearly to the rear wall of the casing, andan 
upper diaphragm extending across from wall to wall 
of the casing or housing from the rear end forwanl 
nearly to the front, whereby the products of combus: 


tion upwardly and rearwardly among the inner 
bank of tubes, thenes upwardly and forwardly into vd 
larger space outside of the partitions among pote a 
bank of tubes, and finally around the forward & at : 
the diaphragm and thence rearwardly and over 
latter and out of the casing, and a feed-water S 
which draws its supply from a suitable source nd 
extends into the rear end of the casing, beeen” 
wardly to a point at or near the top of the Gee fo 
returning in a circuitous system of coils and AnN™ 


dividing and entering the two lower water drums. 
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HE EXPERIENCES OF AN ENGINEER OFFICER: 
WITH A FEW OF HIS OPINIONS DIVULGED 


By A, VAGRANT. 

(Concluded from page 190) 
Our sub-lieutenant_is almost qualified for an engine- 
watehkeeper. He often comes below with me, and 
oo 1s a pretty intimate knowledge of the practical 
on F of a marine engine. He was in the Mediter- 
ome ith an admiral who had a mania for steam. All 

yanean with ke 

he midshipmen of the fleet had to keep watch in the 
' ‘ne-room and stokehold. They had to trim coal from 
re bunkers under the charge of a chief stoker. They 
noid to take and work out indicator diagrams. They had 

to form the entire crews of steamboats. 

“This is making for the fulfilment of my forecast,” 
said the chief to him, as he was relating his experiences 
of these warm times. 

«And what is that?” asked the navigator, for there 
were several of us present sitting in the ward-room. 
Now, you must understand that the chief could not have 
expressed himself so openly had any but the best 
relations existed among us. It was the first. time I 
heard him deliver his views on the subject, and he 
did so at such length as to make up for all previous 
omissions. 

“My forecast;—engineer student will be a_ rating 
allowed to die out. Their entry will cease. But Keyham 
College will not be pulled down, Sub-lieutenants will 
elect to join one of the three following branches :—Navi- 
ation, Gunnery, or Engineering, which last will include 
torpedoes. All of these officers will be capable of keep- 
ing watch on the bridge. They are qualified to do that 
before they select the branch they will join. The engine- 
room watchkeepers in large ships will be  artificer- 
engineers, in smaller vessels engine-room artificers, as is 
the case to-day. You may reply that not enough sub- 
lieutenants would volunteer for the engineering branch. 
Iam quite convinced they would. There would be cer- 
tain advantages in that line. They would go through a 
three-years’ course at Keyham College. This would be 
an attraction to many. They would stand equal chances 
of promotion. As they would be the officers appointed 
to the ships in reserve, this would give them more home 
and harbour service. The efficiency of the service being 
the paramount question, this seems to me to be the one 
scheme which would further it.”’ 

“ But, Chief,” one asks him, “ don’t you want to see 
your own branch advance to its proper position, meeting 
with due recognition, and all the rest of it? You know 
their claims are generally admitted now.” 

“Of course, I should like to see that, but I have come 
to the conclusion that it is a fallacy to imagine such a 
thing possible. This was brought home to me very 
forcibly by a series of abusive letters which appeared in a 
well-known London paper, purporting to be written by a 
champion of our cause. Until I saw these I had some 
lingering hopes, but they crushed the last of them. 
These letters elicited replies from naval officers, both 
engineer and executive. The tone of many of these 
betrayed only the writers’ strong feelings of personal pre- 
judice towards the other branch. Although we know 
very well in the service that these feelings only exist now 
in the minds of a smal] minority of officers, yet I have 
come to the conclusion that they will never absolutely 
die out. Destroyers have done, and are still doing, 
much towards opening the eyes of both sides, each to 
see the responsibilities of the other. But the poison of 
disaffection is very virulent, and no system can be 
healthy in which it is working.” 

“Well, Chief, as you are in such a plain-speaking 
mood,” said the navigator, ‘‘and as we are considering 
the matter as true philosophers, our only object being the 
good of the service, would you mind telling us—in a nut- 
shell if possible—what you consider the just claims of 
your branch as.it stands.” 

‘ No, I won't tell you what their claims are, but I will 
mention two or three points in which their position is an 
obviously unfair one. 

“A surgeon, who may be twenty-two or twenty-three 
Years of age, enters the service with the rank of a lieu- 
tenant, who has reached this rank at about the same age, 
or .ess. Our age before we can attain the same rank is 
fromm thirty to thirty-two, and the pay corresponding to 
this commences with the sum of 9s. a day, the lowest 

seale of the lieutenants being 10s., and that of the 
Surgeon 11s, 6d. This is merely an example of the dis- 
theme at one stage ; it can be shown to exist all along 
he Then there is the much-vexed question of control of 
cenetoom staff. The present arrangement, or 
Re ag wrangement, is one of the weakest points in the 
iit system of organisation. The false position of the 
engineer officer with regard to his staff calls for the 
Fea of at least as much tact and diplomacy as is 
deck officer, whose staff has usually only 
Gane ro to perform and the light of day to do it in. 
the an F the nature of the work that has to be got out of 
the sth staff, distributed as they are throughout 
pa “5 ary holes and corners of the ship. Neglect on 
pos part of one of them may lead to the most serious 

Sequences. And who is responsible? The engineer 
and only the engin 

staff was ae for giving him authority over his own 
rd ecoming evident more than twenty years ago. 
pare the warship of twenty years ago with that of 
to-day. It is obsolete. Compare th i , siti 
to-day with that of tw t 
agian, wenty years ago. It is practically 

build implications, one of which was the 
establishing €y College, the Admiralty succeeded in 
elusion in the public mind that _the 
and rece was on the very eve of being rectified 
aving ny contemporaries admit to 
indeed did t] ee y these perversions. So promising 

ures appear at this time that my father 


actually refused a nomination for the Britannia for me.” 

There was one point I waited in anxious wonder to 
hear them touch upon as one might watch a fuse burning 
down to a barrel of gunpowder. This was the question 
of executive titles—a question closely involved in the last 
one. But it was avoided, tacitly I imagine, for I do not 
believe it would have been possible to discuss it dis- 
passionately in the most harmonious of ward-rooms. 

The chief said to me later: ‘‘ However much we may 
pretend to consider these titles as empty and useless, it 
is very certain that they would do more than anything 
else towards erasing the social stigma attaching to our 
line. But the social stigma does not matter a rush to the 
Board of Admiralty, who, being composed of executive 
officers, would on the whole prefer that it stuck. And 
stick it will until the day when engineers are raised from 
naval cadets.” 

Last night, after nearly everyone had turned in, a 
sudden distant cannonading broke the peace. There had 
been no idea that we were anywhere near the enemy, 
and I believe for the first few moments our sensations 
very closely approached to what they might be in the case 
of the real thing. 

The voice of Number One was heard on deck calling 
loudly for the bugler. Signal lamps began winking 
impatiently all along the line. Then out of the darkness 
the voice of the bugle sounding “ general quarters.” I 
tind my way below whilst men are gradually multiplying 
in the gloom on deck and dragging off gun-covers. 
the water-tight doors between the engine-rooms and stoke- 
holds are closed, the armour gratings are lowered, and 
we are caged in. When the crashing guns speak the evil- 
smelling powder smoke comes rolling down the venti- 
lators and fills the engine-room. 

Although we are lighted by electrie light below, a pre- 
caution always taken at “ general quarters ” is to trim oil 
lamps. This proves a needful precaution, for at one 
report we find ourselves plunged in darkness. When the 
lamps and lanterns are lighted I find my way to the 
switchboard of the dynamo, to discover that the shock of 
the reports has shaken a key out of place—a matter soon 
remedied. We cannot hear the bugle-calls in the engine- 
room, but after a period of cannonading, Fulton, who has 
been in charge of the fire brigade, comes down to say he 
thinks everything is over, for they have sounded “ Return 
stores.” But what the strength of the enemy was, and 
of the result of this engagement, little can be gathered. 

I awoke this morning to see dancing dirty-grey wave- 


crests tossing level with my scuttle, my scuttle heaving | 


and tossing also, and dipping into hissing whirlpools of 
foam. Driving rain squalls pass by. Now there rolls 
away from the side an upward slanting sheet of white 
froth that lights up the interior of my cabin. Then a roll 
buries the scuttle, and a faint green gloom pervades 
everything. 

We are obliged to have the fiddles always rigged at 
meal times, and anyone who has not got a table-leg 
to moor himself to, is liable to slide away backwards. 
‘Tf you wish to leave the table,” says the navigator to 
an unfortunate member, ‘it it usual to say, ‘ Excuse me 
Mr. President.’ 

The ship has a most aggravating and spasmodic way 
of kicking, that almost throws one off the deck like a 
missile from a catapult. One of these kicks projects the 
steward, with the soup tureen which he has conveyed 
safely from the galley so far, across the width of the 
ward-room, into a corner, where he, the soup, and the 
tureen, all very suddenly part company with each other. 
From the pantry issues a constant clatter mingling with 
the noise of the steering gear. A ten-ton cutter would 
be far more comfortable in this weather. All unoccupied 
chairs fly from one side of the ward-room to the other. 
and the hanging trays threaten to touch the beams. 
Water comes dripping through the skylight, and the 
marines paddle about the sloppy floor in bare feet as 
they wait at table, putting red thumbs in the mustard 
more frequently than usual. We use fingers more than 
forks, and the fiddles are well nigh useless. Things only 
vault over them. In my cabin I find all the drawers 
have flown out and capsized their contents. We lose 
count of the days of the week and only wish we could 
put all the Lords of the Admiralty on board. 

The single domestic we are allowed has been nick- 
named ‘‘ Dick Deadeye.”” He looks as though he were 
provided with feet and legs from the knees downwards 
belonging to some other person. A bluejacket seeing 
him come to grief in the scuppers, with the cheese, 
remarked unfeelingly, ‘‘ You ought to be able to stand 
up with the bally great feet you’ve got.” 

Dick Deadeye’s station in action is leader of the third 
division of boarders. The doctor, who is something of a 
caricaturist, has posted up a sketch of the individual 
with the title England's last hope.” 

But how do they manage below? Somehow the 
motion seems rather less in the engine-room and stoke- 
holds. But still in the engine-room it is very necessary 
to hang on to something, while, in the stokeholds, men 
and coal skids go sliding over the plates from one side to 
the other. Many of the stokers are sea-sick. One sit- 
ting on an upturned bucket gets up to make faint pre- 
tence of wielding his shovel, but immediately goes sliding 
to the other side of the stokehold. Sometimes a shower 
of spray finds its way down the hatch, unless we have 
the bellows going and the stokehold closed. 

Then came the call for ‘full speed,” and in response 
to it, we soon found ourselves tearing through spray and 
spindrift for all we were worth. Leaning over the 
quarter, one can now and again catch a glinipse of one of 
the whirling screws revolving under the counter with a 
distant humming sound—a sound growing louder as the 
roll of the ship brings the screw nearer the surface—near 
enough sometimes for it to drag down, with a fierce hiss, 
a lot of frothing air. Sometimes they weave and leave 


in their track a spiral chain of faint greenish bubbles. 
There isa fascination in watching these spinning spectral 
blades flashing through the water like a giant fisherman’s 
artifcial minnow. 


My short spell of sleep was broken by bad dreams of 
breakdowns and slack funnel guys. One by one the gun- 
boats drop out of the running. By midnight we ourselves 
are having hard work. The stokers have been put in two 
watches. This puts them on their mettle. There is 
heavy work for slice and rake, for the fires are getting 
very dirty. The air pressure in the stokehold is equal to 
an inch of water—a pressure painfully evident to the 
drums of one’s ears on passing through the air-lock. 
The captain came below and wanted to be shut in the 
stokehold, but was very quickly satisfied. 

I have often wished I could see a forced-draught stoke- 
hold through the eyes of one who has never looked upon 
a pressure gauge. What a pandemonium it would seem. 
Let me quote a single sentence I heard from the lips of 
one whose vivid descriptions have gained a hold over 
English-speaking nations. 

‘** You have got earthquakes in harness.’ 
A less observant man would have said, “‘ Hell let loose.”’ 

Black darkness and lurid glare succeed each other with 
a clanking sound, as it were from the fetters of fiends 
in torment. The roaring fans stir the air into choking 
whirlwinds charged with coal dust, which settles upon 
the incandescent electric lamps till they give no more 
light than glow-worms. The quivering crash of feed 
valves and pumps, the grating of shovels on iron floor 
plates, the avalanches of coal pouring from the bunker 
doors, would, to the lay mind, be sounds produced by 
unknown causes, and the more terrifying on this account. 
And some glass tubes with water oscillating up and down 
in them would certainly escape his notice, although they 
are objects of the most anxious solicitude to the black 
figure of a chief stoker moving constantly from one to 
another, easing a valve here and opening another there. 

When the time comes that fires get dirty, what super- 
human efforts are put forth, all to prevent the fragile 
trembling needle of a pressure gauge from moving a quarter 
of an inch in the wrong direction. For the engine-room 
begins to demand ‘‘ more steam.’ The gaping furnaces 
are the insatiate maws of fiery monsters never to be 
satisfied. 

“Come, my lad, you're not feeding the pigs now,” 
shouts the chief stoker to a youngster whose black face 
is seamed by shining channels like snail tracks. 

Then commences an operation compared with which 
picking a dragon’s teeth would be child’s play. The 
toothpick, an iron bar 10ft. long, is thrust into the fiery 
gullet. It takes two pairs of straining arms to wield it, 
ramrod fashion, screened from the scorching heat by a 
shovel held before the furnace mouth. The iron tooth- 
pick is swallowed within 2ft. Or is it a spear with 
which they would pierce the very vitals of the monster in 
despair of ever bringing him to subjection? They snatch 
off their caps to use as gauntlets, for the rod has grown 
too hot for the most hardened palms. A few fierce 
thrusts, and it is suddenly withdrawn and dropped crash- 
ing on the floor plates, the last yard of it glowing red. 
With the rapidity of a surgical operation, another instru- 
ment is substituted, and a mass of indigestible clinker 
hauled forth. The relief is as though a troublesome 
molar had been removed from my own jaw. 

During the night a feed-valve cover began to leak 
badly, and a look up on deck at dawn showed that we 
were lagging. But the morning watch came down and 
pulled things together a bit. 

On a visit to the engine-room I discovered some signs of 
commotion. A leading stoker had just had a finger taken 
off by a crank, and the handrail of the ladder was marked 
with ared streak. So there was another job to call the 
doctor from his bunk. When I saw the victim in the 
morning his greatest fear was that he might be incapa- 
citated from playing the concertina. 

In spite of the chief's vow that he would keep up or 
bust, we had nevertheless thought it wise to get the 
captain to signal for permission to go into Belfast at day- 
break. No notice whatever is taken of our signal, so we 
limp along as best we may. If to labour is to pray, some 
of us have made up long arrears. But with most of us 
it is to be feared to labour is to cuss. 

These periods of tension produce a peculiar sensation. 
Whilst straining every nerve to avert a breakdown, it is 
impossible to get rid of the feeling that you would thank 
heaven for one to happen and bring the strain to an end. 

But the tension comes to an end with a great engage- 
ment of the combined fleets off Belfast Lough. We ease 
down but thump terribly, for the crank head that deprived 
a leading stoker of a forefinger got hot afterwards. 

The battle comes to an end also, and we crawl into 
Belfast Harbour, where we find the opportunity of 
adjusting crank heads, and re-making leaky joints, 
during the process of coaling ship. 

We were all present at dinner, most of us in our last 
shirts. There came down a signalman with a slate, from 
which he read :— 

** Manceuvres concluded. Ships will return to ports of 
assembly to-morrow. Steam for ten knots at nine a.m.” 

But the manceuvres cannot be considered over until we 
have been inspected by the Admiral, and for this ordeal 
we have to return to Torbay. 

If there is a purgatory for first lieutenants, it will be 
a place where they are kept for ever tracking stokers’ 
footprints, and never running them down. Number One 
goes about threatening crucifixion to all and sundry. 

In a talk with the chief I happened to speculate upon 
the possibility of getting a Plymouth ship. ‘Don’t you 
make any mistake, my young friend,” said the chief. 
“When we get back to Portsmouth I shall do all I can 
with my friend the Chief Inspector of Machinery to 
keep you in the Stratford. They say she is to be com- 
missioned for the Channel, and you have just got to 
know her.” 

“For my part,” I replied, “I should strongly advise 
you to do nothing of the kind. A ship like this should 
have a zealous officer and an engineer at heart for a 
senior, and I am neither the one nor the other. Let me 
tell you something more. 


In the Calabash I was logged 
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for negligently allowing a bearing to get hot in my 
watch.” 

But the chief thinks, or pretends to, that I am joking 
when I tell him I would clear out of the service to-morrow 
if I could, and that I am not an enthusiast at my pro- 
fession. young friend,’’ he says, you are too 
modest altogether, you will never get on in the service.” 

Steaming up Channel with a calm sea and faint blue 
hills far away on the port beam, we make the dreadful 
discovery that the density of the water in our boilers is 
rising. So when we reach Torbay the examination of 
condensers interferes somewhat with the polishing of 
handrails and brass work, which should be the matter to 
be considered before all things upon the approach of an 
admiral’s inspection. For an admiral’s inspection takes 
in engine-rooms as well as upper decks, and if he can see 
his reflection in a polished pressure-gauge cover all will 
be well. He will not taste the water in the boilers nor 
have the thrust bearings opened up. 

More or less impatiently we are found waiting when 
the approach of his barge is announced, and then tumble 
on deck, buckling on swords, to salute him as the 
boatswain pipes him over the gangway. We entertain 
*jim in various ways, at drills and evolutions, for an hour 
or so. He reserved his descent into the engine-room till 
the last thing, and asked the chief more questions than 
he expected if not more than he was prepared for. 

** It seems to me,” he said, when everything was over, 
“that admirals as well as sub-lieutenants are developing 
into engineers. He simply wouldn’t look at himself in 
pressure-gauge covers, but wanted to know how the 
joints of our steam pipes were made. However, it all 
makes for the fulfilling of my forecast. 


INSTITUTION OF MECHANICAL ENGINEERS. 


At the meeting of the Institution of Mechanical Engi- 
neers which was held on Thursday evening, February 
22nd, Mr. H. Wicksteed took the chair, in the absence of 
Sir William White, who, after.a long afternoon’s work 
with the council, had been advised to take some necessary 
rest at home. Two papers were submitted for discussion, 
and there was such a number of members who desired 
to speak, that at half-past nine o'clock an adjournment 
was made till the next meeting, which will take place on 
the 22nd inst. The first paper taken was that by Mr. 
Ernest Samuelson, on ‘‘ Improvements in the Longworth 
Power Hammer,” which will be found printed in another 
place. The other paper was on * Portable Pneumatic 
Tools,” and was contributed by Mr. Ewart C. Amos. 
We shall reproduce it on a future occasion. The secre- 
tary found it necessary to omit large portions of both 
papers in reading them, particularly of the latter, from 
which nearly all the detailed descriptions were omitted. 

In declaring the discussion opened, Mr. Wicksteed 
invited practical criticism of the tools. The members 
would, he said, be quite in order in instituting com- 
parison between air and steam hammers, and he thought 
that it would be fair to compare electric portable tools 
with those described in the paper driven by air. What 
they wanted was the opinions of practical men who had 
actually employed such tools. 

Mr. Chambers, of Tipton, was the first speaker. His 
remarks referred to the Longworth hammer, and they 
were to the effect that he had found them invaluable for 
replacing oliver work. He had used them for several 
years for light working, making spindles of various sizes, 
and so on. Several alterations made in them by his 
suggestion had been found improvements, but they were, 
nevertheless, still open to several objections. In the 
first place, it took experience to get them to do the par- 
ticular class of work required; then the men objected to 
them, and were more or less supported by the foremen ; 
there were, finally, intrinsic difficulties in the machines. 
Other things had been got over—he had got fourteen 
hammers at work, and they had many advantages. But 
the machine itself was still open to improvement. Per- 
haps the greatest need was for increased adjustment. The 
necessity for this, he thought, would be seen when it was 
remembered that the number of blows—some 120 per 
iminute—set up serious vibrations. The power hammer 
is not like the steam hammer, which has practically only 
vertical direct stresses to contend with. There are 
rocking levers, rods, and crank shafts, in a!l of which 
adjustment has to be made. The crank shaft, for 
example, gets loose in its bearing after about a month’s 
work, and if not adjusted promptly knocks the machine 
to pieces. Steps were, he understood, being taken to 
provide the adjustments. Mr. Samuelson intimated 
that they could be had by paying for them. 

Mr. MacFarlane Gray said that as longago as 1863 he had 
invented and patented a riveting tool which was intended 
to work with steam. It had, however, been employed 
generally with compressed air. It worked fairly well, 
but the stroke was too long, and it was found very 
difficult to get the tools to stand. 

Mr. Boorman, of Greenwood and Batley’s, said he had 
some little experience of power hammers, and had found 
that they had several peculiarities. He thinks it is a 
mistake to assume that the power hammer can displace 
the steam hammer. It has its own field of usefulnesss. 
For swaging, planishing, and forging between dies it does 
good work, but it cannot strike a single blow, or, at any 
rate, he had never seen it done, and he did not think, 
in spite of what was said, that it could be done satis- 
factorily with the Longworth hammer. An objection to 
all power hammers was that they were not sufficiently 
sensitive. They were not like the steam hammer in this 
respect, and, for another thing, they cannot be used for 
pressure only, as for bending, as a steam hammer can, 
but blows of gradually increasing force could be given, 
and the action could be arrested by merely moving the 
foot or hand lever. For certain classes of work, then, 
they were undoubtedly useful, and they were more 
economical than steam hammers, 


Mr. Samuel Johnson said that they used pneumatic 
tools at the Midland works, and found them very satis- 
factory for drilling, caulking, dressing steel wheel cast- 
ings, &c. He did not, however, approve of pneumatic 
riveting for locomotive boilers. For cutting out stays 
from copper fire-boxes he used the Boyer drill with great 
success. 

Mr. Riches referred to the effect of the vibration of pneu- 
matic tools. He found that they tired the mex very much, 
but the form in which the handle is roughly hook-shaped 
was less objectionable on this score than the closed form. 
He had got out a number of figures showing the amount of 
work done for a certain consumption of air, and these he 
would send to the secretary for insertion in the ‘‘ Proceed- 
ings.” He thought they would be found valuable and 
interesting, as they were very detailed. In the case of 
drills, for example, not only the speed of revolution, but 
the length of time in which it would drill a hole of given 
depth and diameter in a certain quality of material was 
given. He had found that under fixed conditions one drill 
would take a matter of 25 per cent. more air than another. 
He saw a specimen before him of a tube expander fixed 
to the stock of a pneumatic drill. These he had not 
found satisfactory. Stow shafting was better for the 
purpose, and did good work on heavy tubes, but was bad 
for light tubes. Pneumatic tools were better for tapping 
than hydraulic, because the amount of power was 
proportional to the size of the tap. 

The meeting was then adjourned till March 22.d. 


LITERATURE. 


Gedenkboek von het Koninklijk Instituut von Ingenieurs. 
1847-97. Large folio. 333 pages with 84 plates.” S. 
Gravenhage.. 1897. 

Mémorial publié a Voccasion du cinguentaire de UInstitut 
Royal des Ingenieurs Neerlandais. Traduction Francaise 
du texte. Folio. 212 pages. La Haye-Van Langhausen 
Fréres. 1899. 

AmonG the numerous Jubilee celebrations of the year 

1897, one of the most interesting is that of the Royal 

Institute of Engineers in the Netherlands, whose founda- 

tion was mainly due to the late F. W. Conrad, who. 

having been elected an honorary member of the Institu- 
tion of Civil’ Engineers in 1843, shortly afterwards 
proposed the formation of a similar society in Holland, 
but on a more extended basis, #.¢., to include all varieties 
of the engineering profession instead of confining it to 
éivil engineering in the restricted sense then generally 
understood. The original circular, signed by the founders, 
Messrs. Conrad, Van der Kun, and Dr. G. Simons, was 
issued on May 24th, 1847, and in the following August it 
received the signatures of 181 persons, who may be 
regarded as the original members, and of these twelve 
were still living in 1899. The number of members 
increased steadily to a maximum of 944 in 1883-84, when 

a period of diminution set in, continuing for eleven years, 

but there has subsequently been an increase to 783 in 

1899. A branch for the Netherlands East Indies was 

established in 1851, and remodelled on an independent 

basis in 1875. To commemorate the fiftieth anniversary 
of the Institute the handsome volume, whose title is given 
above, was issued, and very liberally distributed at the 
time ; but having regard to the circumstance that the 
Dutch language, in which it originally appeared, is not 
generally studied in foreign countries, the council have 
obligingly prepared a French translation of the text in 
order that it may be more generally useful to the pro- 
fession at large. The book is in substance a series of 
essays, by members of the Institute, on the public works 
of the Netherlands, including railways, ports and harbours, 
river regulation, coast protection works, land reclamation, 
municipal improvements, water supply and drainage, 
and, in short, all the branches in which the activity of the 
members has been utilised. Among such a profusion 
of subjects, selection for notice becomes difficult ; but 
perhaps the most striking of the contributions are those 
dealing with river improvements, and more particularly 
with those on the Rhine and Waal, whereby the com- 
bined operations of having walls, groins, and dredging 
executed at a cost of about £1,200,000, a navigable channel 
with 94ft. of water is now maintained without dredging, 
and boats up to a capacity of 2067 tons are in use for 
the trade with the coal and iron districts of Westphalia. 

Other important works are the regulation of the lower 

course of the Maas and the formation of the channel at 

the Hook of Holland, improving the waterway to Rotter- 
dam and the North Holland Canal, which, although only 

a few years old, has been supplemented by a new sea 

lock at Ymuiden, 750ft. long, 82ft. broad, and 30ft. deep ; 

and even this the writer of the article considers may 
prove insufficient, and that the bolder scheme of Carland 
and Huet, of making a free channel without the encum- 
brance of locks and bridges from Amsterdam to the 

North Sea, will ultimately be carried out. This view 

does not, however, find favour with specialists at present, 

although we think it possibly may, when the centenary of 
the Institute arrives. 

Another most troublesome problem that has been 
successfully solved in the period under notice is the 
regulation of the Waal and Meuse rivers, which, in con- 
sequence of a high tide in 1481,broke through the shore 
defences and submerged the Hollandsche Waard district. 
A large part of this was gradnally reclaimed, but the 
southern part, or Bergshe field, remained as a group of 
small islands, divided by innumerable channels or gutters, 
giving an outlet to the south, whereby the main river, 
having Dordrecht on the north, was deteriorated by the 
diversion of its main flow, while the country was subjected 
to devastating inundations in wet years, from the insufli- 
ciency of the outlets. The remedy adopted consists 


essentially in stopping up the narrow channels, the 
closing of the connection between the Maas and the 
Waal, and the provision of a new channel, about 20 miles 
long, for the former river, while the drainage of the 


low-lying intermediate ground is provided by ah 
open channel, the New Merwede, leading to th " 
estuary of the Hollands Deep. These works toil 
with the accessory improvements to Dordrecht i 
ing depth of water of the approaches from 13ft. ‘oon 
have given rise to an expenditure of about £4 700, t, 
since the year 1850. f%,000 

The working of peat deposits: in connection with land 
reclamation along the eastern side of the country has i 
to a very considerable development of canals for cary iad 
the produce to the markets lying to the westnant 
About 220 miles of new canals have been constructed 
this purpose, besides improvement of older ones and the 
linking-up of isolated sections with new through lines si : 
1847, at a cost of nearly £2,000,000, partly by the seus 
Government, but usually by local authorities oy priva 
subscriptions. These, though unsuccessful financially. 
the return realised being not more than about 1 per cent: on 
the capital—have been valuable in the development of : 
previously-neglected region. The annual production fn 
peat is about 12} millions of cubic yards, representin 
the complete clearance of about 1000 acres of Pi 
which is conveyed to the market by boats of from 60 hoe 
to a maximum of 128 tons measurement, making about 
30,000 voyages collectively in the year. ‘ 

The lateral branch canals in the workings, which may 
be compared to the main roads in a colliery, are about 
2500 miles in length, about one-fourth of which have been 
opened in the last half-century. The active centre of 
peat working is at Emmen, in Drehthe, which has jp. 
creased in population from 2900 in 1832 to 17,300 in 
1895. With increased facilities for obtaining coal, the 
fuel value of the middle and bottom portions of the 
deposits — the so-called blue and black peat—haye 
diminished, while the grey, or surface peat, which was 
formerly rejected, has now become an article of commerce 
of considerable importance for the preduction of peat 
moss litter. 

The railway system of Holland has been of slow growth, 
for although the first concession for the Amsterdam-Har. 
lem line was granted in 1836, the communication with 
Rotterdam, only about fifty miles distant, was not com. 
pleted until 1857. The earliest efforts were in the direc. 
tion of Arnheim, on the Prussian frontier at Emmerich, 
and appear to have been stimulated by the Belgian 
scheme of a railway between Antwerp and Cologne; but 
up to 1850 the length of line open was only about 110 
miles, and in 1860 it had only increased to 210 miles. A 
comprehensive scheme of State construction was then 
established and completed during the next thirty years, 
and this, with other light lines made by private com- 
panies, brought up the total to 1624 miles at the 
beginning of 1897, the area of the country being 
12,564 square miles. 

This has since 1866 been supplemented by numerous 
tramway lines—together about 660 miles in length— 
which, although they have taken traffic away from the 
railways, have very largely increased the total amount 
of travel, the number of passengers carried between 
Rotterdam and Schiedam, for example, by railway and 
tramway, being three times as many as it was by railway 
alone. 

Belgium and Holland claim to be at the head of the 
tramway development in Europe, having 24-5 kilos, and 
22 kilos. respectively of lines open per 100,000 inhabitants. 
The working of the railways is entirely confined to private 
companies, the most important one being that leasing 
the State lines; but there are many others of different 
degrees of importance, and their relations as to inter- 
change of traffic do not always appear to be of a humorous 
character. 

In the section of land reclamation, the most important 
works described are those of the drainage of the Harlem 
Lake, effected between 1840 and 1852, the water covering 
43,000 acres, with a maximum depth of about 13}ft., 
having been pumped out in three and a-half years by the 
well-known Cornish engines designed by Messrs. Dean and 
Gibbs and built by Harvey and Co. at Hayle. These con- 
tinued to work for about thirty years, but have since been 
replaced by centrifugal pumps by Messrs. Gwynne and Co., 
which are employed in the removal of an average quantity 
of 90 million tons of water per annum, the extreme varia- 
tions in dry and wet years being between 55 and 105 
million tons. 

The pumping mill for land drainage, which forms so 
characteristic a feature of the landscape in Holland, is 
the subject of an interesting article in the seventh chapter, 
from which we gather that more than two million acres 
are kept dry by this agent. The total number of mills at 
work in 1896 was 1953, of which 691 were steam and 1706 
windmills. The latter for the most part retain the classic 
flash-wheel and the archimedean screw as lifting agents; but 
with steam, bucket-and-plunger and centrifugal pumps are 
generally used. In some few cases oil engines have been 
adopted, lifting seven tons of water per minute to 4 
height of 4ft. with a consumption of about 1:1 gallons of 
petroleum per hour. For purposes other than drainage 
the windmill is still largely used, although it is being 
rapidly replaced by steam. The largest aggregation of 
windmills is at Zaamdam, where they are applied to 
sawing, grinding grain, oil seed crushing, paper making; 
and other branches of manufacture ; but the total number 
had declined from 349 in 1847 to 165 in 1897, with a pro- 
gressive average in the number of steam engines, each 0 
which replaces from thirty to forty windmills. Accord- 
ing to an article on page 143, the old estimate of the 
power of the windmill, 8 horse-power throughout the 
year for 240 square metres of sail area, has been too 
high, and making use of the results of anemomete! 
observations for four years, it may be more correctly put 
at between 1°02 or 1:9 horse-power, or an average ° 
1°32 horse-power. 

The chapters dealing with municipal improvements, 
cartography, education, and similar subjects, — 
much interesting matter, which, however, can scarcely 
be summarised in the present notice. 

We may, however, call attention to the chapter 00 
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ilitary affairs, which contains a well-illustrated article 
pa the development of armour-plated forts in Holland as 
. lied to the defence of the approaches to Amsterdam 
Ph "Rotterdam. These as originally planned were 
pte with German chilled cast iron cupolas, but subse- 
vent modifications have led to the adoption of combined 
4d + or wrought iron structures, shields of wrought, basic, 
Ressemer steel blocks, and of open-hearth steel cast to | 
pattern, and oil-hardened upon a chilled iron base, these | 
jatter structures. besides their greater resisting power, | 
being considerably cheaper than those in chilled cast | 


jron alone. 
The sixteenth chapter contains a long and important | 


series of papers, describing engineering works carried out | 
in the Dutch Colonies, both in the East and West Indies, | 
among which are included the railways of Java and | 
Sumatra, which are largely in hilly countries, involving | 
special types of construction, water storage and irrigation | 
works, harbour works at Batavia, &c. 
There also appears to be an important development of | 
petroleum working in both islands, and in Borneo ; and | 
although as yet the produce is not sufficient to meet the | 


| consumption, there is a considerable export trade | 


loca 
from Sumatra as far as the Straits Settlements, China, 


and Japan. 

The last chapter contains notices of works executed by | 
members of the Institute in foreign countries, which 
include the Transvaal railways, the graving dock at | 
Taleahuano, constructed on a reef in the bay nearly half 
amile from the shore, and the embankment and drainage 
works of the Pearson Reclamation district in Sacramento | 
County, California, where an area of about 8500 acres of 
tidal swamp land, enveloped by about 75 miles of dyke, 
and drained by steam-power centrifugal pumps, has been | 
reclaimed and brought under cultivation since 1884. | 
The same method has since been largely followed, about | 
80,000 «eres of land with sixteen draining stations having 
been reclaimed in the neighbourhood of the pioneer 
enterprise. 

In concluding this notice of a most interesting and 
valuable volume, it is necessary to say a few words upon | 
its appearance. The typography is excellent, and the 
abundant margins of the large pages have afforded 
excellent opportunities for the display of the artistic 
fancy of a member of the Institute, Mr. Evan Konijnen- | 
burg. who has supplied atarge number of head and tail | 
pieces, besides full pages of bold black and white illus- | 
trations, many of which are of considerable artistic merit. 
These, of course, only appear in the original, the trans- | 
lation of the text being without illustration. 

A good general map of the country would have added 
something to the utility of the latter volume. 


| 


The Imperial Russian Navy: its Past, Present, and Future. | 

Py Frep, T. Jane. Londcn: W. Thacker and Co., 1899. | 
Tur potential strength of the Russian navy is an un- | 
known factor. The history of its triumphs belongs to the 
past, and it is more than one hundred years since the | 
fleet of this Power met a hostile force at sea. No single | 
rhip actions took place during the war of 1854-55 to | 
gauge the relative merits of the combatants; while | 
twenty-four years later Russia had not created an iron- | 
clad tleet capable of contesting the supremacy of Turkey | 
in the Black Sea. It is from 1880 that we may date the 
development of a navy which has now attained to con- | 
siderable dimensions. A fleet may be neglected, or even | 
disappear for a time, but if it has worthy traditions they | 
survive, and play an important part in later efficiency. | 
Such traditions exist in Russia, bound up in the past 
history of its navy and the memory of Peter the Great. 
Some knowledge of the events which created these tra- | 
ditions is necessary to estimate her sea power to-day, 
and it is supplied by this excellent history written by 
Mr. Jane. Few people are aware how much the | 


hundred years ago, and an account of it might be given | 
somewhat more fully in this work. Peter the Great had, 

as a boy, taken a great interest in maritime affairs, and | 
on succeeding his father he determined to have a fleet as 
well as a standing army. He saw its necessity to com- 
pete with Sweden in the Baltic, and with the Turks in the 
Black Sea. No doubt he had carefully followed the 


struggle between the Dutch and ourselves for command | 
of the sea, and in January, 1698, came to England to | 
returned to his own) 


study shipbuilding. When he 


country a number of Englishmen accompanied him. | 


Among them were two captains of the Navy, several 
merchant ship captains, and a number of shipwrights, 
mechanics, and gunners, altogether about 500 persons. 
He then began to build ships of the line, frigates, and 
smaller vessels, and with such energy that in 1717 a com- 
bined Russian, English, and Dutch fleet was in the Baltic 
for action against Sweden. Peter the Great hoisted his 
flag as commander-in-chief of the allied squadrons, a cir- 
cumstance he always recalled with great pride. As the 

Swedes kept their ports, the squadron dispersed. When 
Peter died his country possessed over forty ships of the 
line and 15,000 good seamen. The result of his work was 
seen in! 1770, when the Russian fleet gained a great 
victory over the Turks at Tchesme. Three Englishmen, 
Greig, Elphinstone, and Dugdale, bore a distinguished 
part in this battle. 

_At one time during our war with France at the begin- 
ning of the century, it seemed likely that we should 
engage in_ hostilities with Russia, but they did not take 
place, and peace reigned between us up to 1854. Then 
the combined fleets of England and France were too 
strong for the Russian fleet to have any chance of victory. 


A few years later the success of the American monitor | 
led Russia to reconstruct her navy in that direction. | 
Those engaged in this work doubtless argued that such a | 
type would be best suited to guard their coasts and har- | 


bours against any hostile fleet such as they had seen in 
their waters but a short time before. The mistake of 
this policy became apparent when war with Turkey 
broke out and the latter’s fleet dominated the Black Sea. 


| ing this we lack. 


Russian navy owes to Englishmen in its creation two | 
| 
| 
| 


| many ways. 


In 1881 a programme of naval construction was drawn | 
up and approved by the Emperor in 1882. It comprised 
twenty-three ironclads and twenty-five large cruisers, 
besides smaller vessels, to be completed in twenty years. | 
As this period has nearly elapsed, we can ascertain from | 
Mr. Jane’s history how far the programme has been 
realised. Indecd, the greater portion of his book is 
devoted to a detailed account of the war vessels built by 
Russia since 1882 and those completing at the present time. 
Powerful ironclads and swift ciuisers are not, however, 
everything, and Mr. Jane gives some interesting chapters 
on the perscnnel and organisation of the Russian navy. 
I’rem personal observation he has formed a very favour- 
able opinion of the officers as regards their professional 
capacity, and this is, we believe, shared in our own Navy. 
Very cordial relations have always existed between the 
officers of the two fleets, and taking opportunities of 
coming together, they can form a gcod estimate of the 
capabilities of each other. Russian seamen have not the 
intelligence and self-reliance which mark the British blue- 
jacket, and render him so valuable either afloat or ashore. 
Such qualities are the result of a natural aptitude for the 
sea, and the excellent training given from an early age. | 
The man sent to sea at twenty, and kept for a few years, | 
may be obedient and mechanically well trained. Doubt- 
less he will fight as bravely as any, but he cannot be 
expected to have in addition qualities produced by 
entirely different conditions and surroundings. 

Mr. Jane, as the inventor of an ingenious naval war 
game, alludes to the greater interest shown in such 
studies by Russian officers than our own. The British 
Navy's school of tactics is the ocean, with life-size ships ; 
not pawnson a chess-board. Tactics and the handling of 


ROLLER FEED & 
HUCK LEVER 


AMERICAN MACHINE TOOLS. 
By Cur AMERICAN CORRESPONDENT. 
No. 
Tue Hartness “ flat-turret” lathe is the invention of 


| Mr. James Hartness, manager of the Jones and Lamson 


Machine Company, of Springfield, Vermont, and the 
invention is covered by over twenty patents. It is a 
machine specially intended for doing stock werk 
from jin. to 2in. in diameter and less than 24in. 
long, and chuck work up to 40in. in length. By the 
addition cf special appliances, nearly all classes of 
work coming within the working dimensions can be 
handled. The field covered without special appliances, 
however, includes work Jess than 24in. in diameter, and 
less than 24in. in length. The work should be in lots of 
at least six or ten pieces of cach kind, in order to obtain 
the full benefit of the cconcmy dve to this methed of 
performing the work. On average work, a variation of 
0:0005in. to 0-O0lin. cach way from the nominal cr 
specified size is allowed, but the machine can work toa 
limit of 0°00025in. Even finer limitations can be 
worked to, but at a reduced capacity of output. 

The machine kas a box pedestal or cabinet—used 
for tools, &e.—under the headstock end, while at 
the other end is a cross frame with two legs. A 
drainage bed is provided with double overflow reservoir 
and circulating pump. The length of bed is 6ft. 9in. ; 
width of floor, 2ft. 6in.; working length for work, 24in. ; 
working diameter—when working from the bar, 2in.; 
swing over bed, 16in.; swing over apron, 14in.; diameter 
of turret, 16in.; diameter of cone pulley, Tin., 8}in., and 
103in.; width of belt, 34in.; counte:shaft pulleys, 12in. dia- 


RANK STOP 


Fiz. 8-HARTNESS FLAT TURRET LATHE 


squadrons ean only be efficiently learnt in such fashion. 
Strategy can be acquired by study, and a school for teach- 
Though Mr. Jane shows some partiality 
for Russian ideas and methods, his book is a valuable 
contribution to naval literature. 


SHORT NOTICES. 

The Practical Eleetrician’s Pocket-lbook yor 1900. Edited by H. 

T. Crewe, M.I. Mech. E. London: 8. Rentell and Co., Limited. 
Price 1s.—This year’s issve is an improvement over the last in 
It has Leen brought up to date in its general infor- 
maticn, and, besides that, there is a considerable amount of added 
data. In addition, the quality of the paper, the printing, and the 
binding, have all been improved, and the result is a most handy 
volume for the pocket. There is a wonderful amount of informa- 
tion contained in the couple of hundred pages of letterpress, and 
| practical working men and others will find it of great value. 
The Photographer's Note-book. By Sir David Salomons, Bart., 
| M.A. London: Marion and Co,— A compact pocket- book for 
recording the exposure and subsequent treatment of negatives. It 
is arranged on a very sensible plan, and contains, besides, a large 
amount of useful information. For instance, there are data for 
making enlargements, for finding depth of focus, &c., and rules 
for exposure and development, &c. There is an extremely useful 
table, which sets out the correct quantities to be taken from 10 per 
cent. solutions to make up developers for a number of well-known 
plates. The whole forms as useful a pocket-book on the subject 
as we have seen. 


BOOKS RECEIVED. 
Annuaire de (Observatoire Municipal de Paris dit Obsercatowe de 
Montsouris, pour Anuée, 1900. Paris: Gauthier-Villars. Price 2f. 
Mesures Electriques: Essais de Laboratoire, Par Eng. Vigneron 
et P. Letheule. Paris: Gauthier-Villars, Masson et Cie. Prices, 
2f. 50 c. and 3f. 


woode. 1900. Price 83d. 

John Nivon: Pioneer of the Steam Coal Trade in South Wales. 
A memoir by James E. Vincent, with a portrait. London: John 
Murray. 1900. Price 10s. 6d. 

Polyphase Electric Curvents and Alternate Current Motors. By 
Silvanus P. Thompson, 2nd and enlarged edition. London: E, 
and F, N, Spon, Limited. 1900. Price 21s. 

“The Electrician” Electrical Directory and Hand-hook for 1900, 
| Kighteenth year. London: The Electrician Printing and Publish- 
ing Company, Limited. 1900. Price 12s. 6d. 

The Filtration of Public Water Supplies. By Allen Hazen. 3rd 
edition, revised and enlarged. Firstthousand. New York: John 
Wiley and Sons, London; Chapman and Hall, Limited, 1900. 
Price 12s, 6d, 


Calendar, History, and General Summary oy Regulations of the | 
Department of Science avd Art, 1900. Lendon: Eyre and Spottis- | 


_ meter and 4in. face. Weight of machine complete, 3600 Ib. 
It is made on the interchangeable plan, and consequently 
| no departure can be made from the fixed dimensions. 
| One of the advantages claimed is the unusually small 
| number of handles and levers required for its manipu- 
lation. 
| Fig. 8 is a diagram of this flat-turret lathe, with its 
principal parts named. Fig. 9 is a sectional elevation. 
The machine differs from other lathes principally in the 
| form of its tools and tool carriage; but there are also 
| novelties in the devices for holding and handling the 
| work. The term “turret” is hardly appropriate, as this 
| part of the tool-holding and presenting mechanism is 
simply a flat plate instead of a high block, but the term 
is retained, since it has by common acceptance come to 
| be applied to all forms of intermittently-revolving tool 
| holders. This turret is a flat circular plate, of greater 
| diameter than is usual in turret lathes, aud it is mounted 
‘on a low carriage, which contains the controlling 
|mechanism. The connections are direct and rigid, 
| making a very substantial construction, and affording 
| good control of the cutting tools. The turret is accurately 
surfaced, and fitted to its seat on the carriage by scraping, 
| and is securely held down on that seat by an annular gib. 
| The more common form of construction is to use a taller 
turret of smaller diameter, secured by a centre bolt, 
which must be loosened and tightened for each operation 
of the turret, or operated twelve times if six tools are used. 
| The locking pin is directly under the tool, and is not 
| subjected to a greater strain than that received by the 
tool. In some lathes this locking pin is so much nearer 
| the centre of the turret than the cutting tool that the 
| working stresses on the pin and the turret centre are mul- 
tiplied two to four times. The pin of the indexing mechan- 
ismis placed directly under the working tool, and so close 
to it that there can be little or no lost motion between 
the tool and the locking pin. The turret is revolved 
automatically to each position as soon as the tool clears 
the work on its backward travel. By raising and lower- 
ing trip screws near the centre of the turret it may be 
turned to three, four, or five of the six places, without 
making any other stops. 

The carriage, Figs. 10,11, and 12, is fitted to the V’s of 
the bed, the gibs passing under the outside edges of the 
bed or shears. This makes a rigid and substantial con- 
nection. The power feed for the carriage is actuated by 
a worm shaft, the worm being held in mesh with the 
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cutting strains, so that there is no chance for the chaser _ 


to get away from its work by canting or tipping. This 
ensures straight work. 

A triple back gear is used for heavy cuts on stock over 
3in. diameter without chucking, and to give sufticient 
power to cut screw threads over ljin. diameter, for which 
threads a special die is used, cutting 1 jin. to 2in., by eighths. 

The following extracts from the builders’ directions for 
operating may be of interest :— 

To start the machine, begin on some simple work, Take for 
instance, a screw bolt with a flat head 1}gin. diameter, body, 1fin., 
and length, 6in., to be finished all over. Set a bar of 1fin. 
stock, see that it is fairly straight and free from short kinks, and 
hammer down any burr on the ends. Put the 1fin. jaws into the 
automatic chuck. Remove the bushing from the spindle, as this 
is only used for bars smaller than lin, and would not admit 
the bar. 
table given below. Turn the turret round until the cross slide 
comes into working position ; set the cut-off tool, and trim off 
the rough end of the = Before turning to the next place, set the 
stop. Then move the back stop up close and clamp it. Run 
the turret back against it untilit turns to the next position, loosen 
the back stop again and push it back till the end of the swinging 
stock stop measures a distance equal to the length of the work 
plus the width of the cut-off tool, or, say, 6,;in. from the end of 
the bar in the chuck to the end of the stock stop. Then clamp 
the back-stop. 

Now open the chuck and hold the lever to the right until the 
roller feed pushes the bar out against the stop, then forcibly 
close the chuck. Turn the turret to the turner. Use the turner 
carefully, and without the back rest, till the cutter is adjusted to 
size. This must be done on the first piece by use of callipers or 
any other gauge ; take off about Sin. chip each time while rough- 
ing, and allow it to run on about jin. After the end has been 
reduced to l}in. adjust the back rest, have it follow the tool and 
bear on the ljin. size, then throw in the feed by the lever on front 
of the apron near the pilot wheel. Let this cut run up the 
required distance and adjust the feed stop for this tool. 


Before running back, withdraw the tool by pulling the small | 


cam lever. Run back the turret until it brings the next tool into 


Table of Speeds for Hartuess Flatturvet Lathe. 


The speed of running can be determined from the | 


THE BACTERIAL TREATMENT OF CRUDE 
SEWAGE. 
As asupplement to the Second Report on the Bacterial Treat- 
| ment of Crude Sewage at Barking and Crossness, which we dis- 
' cussed at length in our issue of October 20th of last year, Dr. 
Clowes and Dr. Houston have presented to the Main Drainage 


Committee of the London County Council some notes on | 
the deposit which accumulates on the coke fragments of | 


coke beds. The deposit contains some fine particles of coke 
and sand grains, and also cotton and woollen fibres and 
diatoms, but jit consists largely of chaff, straw, and woody 
fibres. 
decreases. A series of gaugings of a 13ft. coke bed showed 
that the decrease of capacity was proceeding at the rate of 
1 per cent. of the original capacity per week. 

Chaff, straw, and woody fibre are substances which are very 
slowly, if at ll, acted upon by bacteria, and attempts were 
therefore made to separate these cellulose matters from the 
raw sewage béfore it was introduced into the coke beds. A 
series of experiments were instituted, one of which was to 
allow the raw sewage to flow to the coke bed through a 
wooden trough which had several cross divisions reaching 
half way from the bottom to the top. It was found that the 
matter which separated out was almost entirely composed of 
chaff, straw, and woody fibre. This sediment was entirely 
inoffensive when kept either in the moist or in the dry con- 
dition. When dry it burned rapidly on being set fire to. 
The deposit near the entrance of the trough contained 52 per 
cent. of combustible matter; that near the delivery end con- 
tained about 70 per cent. No doubt in the early part of the 
journey of the sewage through the trough there would be a 
certain amount of sand, &c., deposited, on account of its 
greater specific gravity, and hence the difference in the 


trough. 
fed on to the filters through a tank, the rate of fouling was 
' lessened, and the sediment in the tank was not offensive. A 
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position, and adjust this tool for turning the head of the piece ; 
the head may be turned without the use of the back rest. 

The end of the piece may now be shaped by the pointing tool 
held in one of the toul holders, or by the pointing tool in the die 
carriage. The screw cutting comes next. The next operation is 


rounding the head, which may be done by an offset tool in the | 


back tool post of the cross slide, or it may be done by putting a 
crowning tool in the place of the cut-off tool, and then having the 
cut-off tool work from the back post of the cross slide. By using 


the former instead of the latter, an additional tool may be set in | 


the back post for shaving the underside of the head. This, 
however, is not often necessary. Then cut the piece from the bar 
and proceed to run off the required number. 

If but one piece is desired, it is not necessary to set any of the 
stops. These stops are set only for the benefit of more rapid 
production of the other pieces wanted. In starting the turner on 
a piece of this proportion, do not throw in the feed until the edge 
of the back rest is started on the work ; it should be fed thus far 
by hand, The fine feed should be used with a chip of this kind, 
but if the tool is bevelled slightly, the medium feed can be used. 

Seven stops are provided for the turret, six for the forward 
motion and one for the backward motion. The six stops are called 
feed stops, the other is called the back stop. The feed stops may 
be adjusted independently of each other. There is one stop for 
each tool on the turret. The stops are numbered from one to six, 
and the six positions of the turret are also numbered to correspond, 


so that stop No. 2 operates when the No. 2 on the turret occupies | 


the working position, These stops are independently held while 
adjusting, by screws located directly over each one at the end of 
the bed, although these screws are not depended upon for holding 
the stops after all are set, but a larger clamping screw at the side 
of the end of the bed is set up strongly, and binds all of the stops 
together. The stops are adjusted by loosening the screw directly 
over the one to be adjusted, and also the binding screw at the side ; 
then the desired stop may be moved. The back stop serves two 
purposes. First it forms an abutment for the rack that turns the 


turret ; and secondly, it determines the backward travel of the 
turret, and thus locates the stock-stop, which is attached to the 
turret carriage. The back stop should be set with reference to the 
desired position of the stock stop against which the bar of work 
strikes when a new length of work is being pushed out of the 
chuck. Care in setting the back stop will leave very little to be 
done in adjusting the screw at the end of the stock stop. 


further trial is now being made by filling the coke bed by 

means of a settling trough. The rate of flow in this trough 

will be varied, with a view to ascertaining the rate which is 

most suitable for the deposition of grit and cellulose, while 
| allowing putrescible matters to pass forwards. 

The deposits on the coke were also submitted to micro- 
scopical examination, an interesting account of which is 
given in the report. In addition to solid organic and in- 
organic matters, the deposit was found to contain infusoria, 
diatoms, and minute worms, but sewage fungus was not 
| observed to be present to any extent. On the application of 
aniline stains, it was found that bacteria reacting to these 
stains were not present in nearly as great numbers as might 
| have been anticipated. On diluting the deposit with sterile 
water and making cultures, it was found that the number of 
bacteria in a gramme of deposit was 1,800,000. This number 
of microbes, we are told, would only weigh a minute fraction 
of a gramme. Indeed, from experiments made by Dr. 
Houston, it would appear that 1,800,000 of typhoid bacilli, 
| for example, only weigh 0-0000147 gramme. It is evident, 
| therefore, says the report, “ that the number of living bacteria 
| do not in themselves account in any way for the deposit.” 
The character of the microbes appearing in the deposit 
| varied somewhat from those found in crude sewage. There was 


| an increase in the number of spores of B. enteritidis sporogens 
| (Klein) and a decrease in the number of B. coli. Proteus-like 


| shapes were present in abundance; many being of the P. mira- | 


| bilis type. . arborescens were in considerable numbers. An 
organism apparently identical with B. prodigiosus was also 
| present. Mice inoculated with a small portion of the deposit 
| died with symptoms of tetanus. A pure cultivation of the 
| tetanus bacillus was not, however, obtained. Some of the 
bacteria resembled the tubercle bacillus so closely as to 
suggest a similarity of species. The specific stain for the 
tubercle bacillus is hot carbol- fuchsin, thoroughly de- 
colorised in 33 per cent. nitric acid and counter-stained with 
methylene blue. All organisms, except tubercle, are stained 


blue by this method, the tubercle bacillus alone resisting de- 


peoode on with the acid, and therefore retaining the red 


As this deposit increases the capacity of the beds | 


amount of combustible matter at different parts of the | 
Further experiment showed that if the sewage was | 


colour of the carbol-fuchsin. There are, however, 
exceptions to this rule, namely the leprosy bacijh mas 
certain other organisms, some pathogenic, others Konig ae 
| genic, which have been recently discovered in milk PF 
| other matters, and which the Germans have called Ks and 
fast” bacteria. Many of such bacteria have been fo oo 
the deposit, and many of them have very closely re tee = 
the tubercle bacillus, so much so that it appears to hated 
extremely difficult to decide whether they were this been 
, or not. It is curious to note that this form of bacteria th illus 
occasionally present in preparations made from the A 
| sewage, was not always so, while being almost inven 
| present in preparations made from the deposit on the — 
The following shows how Dr. Houston sums up the result a 


| his experiments, remarking at the same time that ¢} 
| practical bearing of his experiments, as apart from the 
| scientific interest attaching to them, would seem largely - 
| depend on whether the effluent is discharged into 
| used for drinking purposes, or otherwise. The claims made 
| are as follows :—(1) In crude sewage, in bacterial coke ek 
| and in the effluent from bacterial beds, there are certain 
| bacteria which, after being stained with hot carbol-fuchsin 

resist decolorisation with 33 per cent. nitric acid; (2) some 
| of these “acid-fast” bacteria cannot with certainty he 
| morphologically distinguished from the tubercle bacillys and 
(3) in one instance a guinea-pig inoculated with the deposit 
accumulating on the coke of a bacterial bed died, ang Dre. 
sented, on examination, the appearance of death from tubercle 
infection, and sections of its organs, when appropriately 
stained, showed the presence of numerous tubercle bacilli, 


THE BOER RIFLE. 


La France Militaire gives the following data for the 
| Boer rifle :— 


| | Continental. | British units, 
| 47000 kilos. Ib, 


| Weight of musket 


| Weight of bayonet ... | 0°400 kilos, 0°88 Ib, 
| Length musket alone : | 1°235 m. 1 O34ft, 
with bayonet 1°611 m. 2° 420ft. 
| Number of cartridges in magaine 5 

Weight of magazine ... | 0'124 kilos, 0° 273 Ib. 


(0°6428 kilos, 
| 7°00 mm. 
1 


2°106 Ib, 


| Total length of line of sight 
0°276in, 


| Calibre of bore... 
Number of grooves 
Depth of grooves 


0°125 mm. 0° 0049in, 


Width of grooves 3°9 mm. 
Rifling, angle of & 42’ 30” 
Mechanism . bolt 
Cartridge length 0°078 m. 
Weight of bullet | 11°2 grs. 
| Charge | 2-2 grs, 
Cartridge case grs. 
Ratio of bullet to charge 18 
Total weight .| 24°8 grs. 
Metal of core |harden’‘dlead 
Metal of sheath nickel 
Mean diameter at breach .| 7°25 mm. Win, 
Length of bullet | 30°8 mm. 1‘18in. 
Weight of charger 2 | 10° grs 
Velocity (muzzle) : | 728m. 2388 ft. 


s Of recoilofarm 2°04 m. 6° 693 ft. 
Maximum pressure, atmospheres ... |3100 to 3300) 20°35 to 
| Extreme range ... ...... 4000 m 13° 124ft. 
Height of trajectory at 500 m. 1°034 m 3° 379. 
;, 600m. 1°636 m. 5 BASft. 
Results of Fiving : 
Deviation (mean) at 200 vertical 0°154 m. O° 
horizontal | 0°126 m O 413 ft. 
1200 m. vertical... 1 °863 m 462ft. 
” horizontal 0°930 m 3° ft. 
1500 m. vertical...| 3°333 m 10° 925ft. 
horizontal 1°787 m. S40ft. 
2000 m. vertical...| 6°277 m. 20° 571 ft. 
Penetration in deal at 12m. . 1°40 m. 
Space completely swept for infantry 
height 1°75 m. HOO mn. 
Space completely swept for cavalry. e 
2°40 m. 700 m. ft. 


Lreps AssociATION OF ENGINEERS.—Professor Goodman, of the 
Yorkshire College, contributed a paper on ‘‘Some Points in the 
Design of Governors,” at the last monthly meeting of the Leeds 
Association of Engineers. Having described in detail the various 
forms of governors, he showed that in the case of a “ hunting 
governor, or one that is too sensitive, the remedy is to make the 
spring compress more rapidly, thus increasing its resistance In 4 
greater ratio as the balls rise, but he deprecated the use of dash- 
pots for this purpose. On the other hand, where a governor was 
too stable, a method should be adopted exactly the reverse. | He 
remarked incidentally that, in the matter of the governing of engines, 
either steam or gas, he was convinced from personal observations 
in America, that American engineers were at present leading the 
way. A discussion followed, in which Messrs. Wilson Hartnell, 
W. H. Drake, A. J. Balkwill, F. G. Heseldin, and the President. 
(Mr. Joe A, Tempest) took part. 


THe NETHERLANDS SouTH AFRICAN RAILWAY AND THE WAR 
The Boer commandant, Fritz van Straaten, writing in November 
from the chief camp at Ladysmith to the Siidafrikanisehe 
Corresponden:, speaks in the following high terms of praise of the 
working of the Netherlands South African Railway during the 
present Transvaal revolt : -‘‘ Unless our railway had been work : 
so ably by the director, van Kretschmar, we should st have 
been able to be here now. Our railway has literally worked won- 
ders during these troubled times. The transport of troops to t 7 
various frontiers, the removal of commandos for hundreds 0! 
miles, the bringing up of artillery and ammunition as well eh 
| enormous quantities of supplies—all this has been carried out Wl ' 
| Such precision, quickness, and silence, that the model railways . 
| Europe could scarcely do the like even under normal conditions . 

In addition to the above tasks hundreds of miles of British por 
ways on territory seized by us had to be taken over and put into 
working order, and the destroyed bridges had to be a 
This railway service in the enemy's country was attended with the 
greatest danger, and could be carried on only after OvOrCOnENS 
enormous hindrances. In spite of this fact, not only in the rg 
vaal but also in the districts of Natal and Cape Colony seize¢ if 
us there are now running ceaselessly and ular! trains comet 
ing troops, prisoners, ammunition, provisions, In addition L 
hospital trains, passenger and goods trains, and so far we have “ 

to complain of any unusual accident. With all this wy" 
of work the railway staff has not been strengthened ; in fact,1 bon 
| been weakened by the great call to arms. I wish that a Euro] “ 
railway expert could visit us in order to appreciate the imme - 
assistance which has been rendered during the war by the manag 
| ment and staff of the Netherlands Railway.” 


4 
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ELECTRICAL DEVELOPMENT IN THE UNITED 
KINGDOM. 


Certan Bills have just been brought before 
Parliament intended to develop and extend the use of 
electricity in the United Kingdom, The Bills are pro- 
moted by the Lancashire Electric Power Company, 
Limited, whose present Bill is apparently a combina- 
tion of two Bills rejected last year the Tyneside 
Electric Power Company, Limited, which proposes to 
supply Newcastle and a large outlying district ; the South 
Wales Electrical Power Distribution Company, Limited, 
proposing to supply the whole of the county of Glamorgan 
and much of Monmouthshire, an area of about 1050 
gquare miles; and the County of Durham Electric 
Supply Comment Limited, intending to supply Gateshead, 
South Shields, Hartlepool, and several other towns. 
The promotion of these Bills directs attention 
forcibly once more to a question which has already been 
discussed at some length in our columns—the effect of 
unicipalisation and legislation generally on the develop- | 
ment of electrical enterprise in this country, are | 
influences always adverse. 

The use of electric methods for lighting, for tramways, 
for the transmission of power, and for engineering 
purposes of all kinds, is increasing in importance every 
day, and the connection between engineering and electri- 
city is becoming more and more intimate. The United 
Kingdom, moreover, is not alone in this matter. Our 
commercial rivals appreciate fully the enormous facilities 
and economies gained by the employment of electric 
methods, whether for light, tramways, power, chemical 
work, telephones, or other purposes. Consequently, 
in their countries facilities and encouragement have 
been freely extended to electrical enterprise, which 
has everywhere been welcomed as a gain to the 
community. The result has been that particularly in 
Germany, America, and Switzerland, we see an extension | 
of electrical enterprise, of which those who have not) 
gone into the subject specially have little conception, and 
which is far in advance of anything which has been done 
in the United Kingdom. Not only is this the case, but | 
probably three-fourths of the electrical plant now being | 
taken in large quantities by our Colonies is being supplied 
by America and Germany, and even this is not the most | 
serious aspect of the situation. Large quantities of 
American, German, and Swiss plant are coming into the | 


that almost all their progress is sound, and in many ways | every kind must, in any settled country, be peculiarly 


English engineers, though chafing against the fact, are 
unable to deny that they have to follow the lead, we 
may say the substantial and admirable lead of our indus- 
trial competitors. 

To what can it be due, then, that we are behindhand, 
and that the other countries have individually three or 
four times the amount of capital invested in electrical 
works that we have? That they are making more 
rapid progress than we are. That we have mostly lost the 
electrical trade with our Colonies. That we do not even 
seem able to supply the home trade, and that electrical 
plant in vast quantities is coming into our great cities 
from abroad for lighting and tramways, and our exhibit of 
electrical plant at Paris will be inferior both to that of 
America and Germany. Yet all the time we consider 


ourselves the leading financial nation, and for years past | 


financiers and the public at large have been saying that 
electricity has a vast future, that there are bound to be 
great developments, that there must be profit in electri- 
cal enterprise, and that it is a good profession to get their 
sons into. Are Englishmen and English engineers 


| deficient in enterprise and lacking in training? We say 


they are not, and that English electrical engineers as a 
body are angry, amazed, and disheartened by the position 
in which they find themselves placed, and which experi- 
ence has taught them they are powerless by their own 
efforts to improve. It may be said that the fault is due 


to lack of technical training, which has no doubt caused | 
alack of progress in other trades, but in the present case | 
this cause can only have had a very secondary effect | 


as compared with what it has had in other trades. 
Twenty years ago, when the modern development 
of electricity first began, England was as now the 
foremost country in telegraph development both ordi- 
nary and submarine; there were no such establish- 
ments abroad as our great cable shops, and we had, 


| compared with other countries, a fine body of enthusiastic 


men interested in electrical enterprise. There could be 


| no technical training in modern electrical enterprise before 
this because electrical enterprise did not exist, and this date | 


is contemporaneous with the technical education move- 
ment. Although our provision for technical education and 
our means to the end may be poor beside those available in 


Germany, and probably also in the United States, yet | 


electrical engineering is one of the subjects which has 
always received most attention at our technical colleges ; 


United Kingdo1u itself, and that not merely to the amount | besides this, in a new profession, there has not been time 
of a few thousands of pounds, but to the amount of many | to develop a fine body of teachers, and most of the lead- 
hundreds of thousands of pounds. In fact, we believe, if | ing men in all countries must, so far, have been largely 
the foreign orders for electrical and steam plant, and self-taught, consequently we do not consider that the 
tramway cars and material, which have been fulfilled | backwardness of the United Kingdom in electrical enter- 
within the last three years, and are now placed but not | prise and manufactures is seriously due to this cause. 


| dependent on the attitude and goodwill of the legislative 
' authorities. Enthusiasm, inventive power, constructive 
| ability, financial backing, energy, and persistence— 
| qualities which command success in other industries—are, 
| in the case we are considering, powerless to effect any- 
| thing of moment without the co-operation and goodwill of 
the powers that be. 

It is peculiarly necessary to bear this fact in mind, 
| because in the United Kingdom, formerly the school of 
| liberty and private enterprise, dependence on Government 
| action is strongly deprecated, and self-reliance is always 
|inculeated. In this country, when people talk of Govern- 
ment or public help, it is looked on as a sign of weakness. 
There is a large section of the community which rather 
| despises any body which appeals to the Government 
instead of trying to remedy the matter themselves; con- 
sequently, when a demand is made for Government 
interference, it has rather a tendency toalienate sympathy 
and to give rise to suspicion that there must be something 
wrong, a job of some sort or other in the background. 

It is, therefore, specially important to bear in mind how 
dependent on legislative concurrence electrical enterprise 
must necessarily be, and to grasp clearly that in settled 
communities any legislative opposition must have a much 
greater effect in retarding electrical enterprise than it 
would under ordinary circumstances, and with enter- 
prises of a different character. 

In the United States there has been practically no 
State interference. Each local district has been left to 
make its own bargain and arrangements as it thought 
best, and, although there are drawbacks to this policy, it 
is notorious that enormous development has taken place 
under it. 

On the Continent a different line has been taken. There 
has been much Government regulation, but it has all been 
on the basis that the development of electric enterprise 
of whatever nature would be an advantage to the com- 
munity, and should, therefore, be encouraged, as far as 
| possible, so long as undue monopoly and improper per- 
formance of the services proposed were prevented. This 
| policy, founded on an intelligent basis and intelligently 
| administered, has also permitted the successful develop- 
| ment of electrical enterprise. 

In the United Kingdom another course has been 
| pursued, and there has for many years been a growingly 
| strong feeling amongst a large and influential portion of 
| the electrical profession and those allied with it, that it is 
| the attitude of the Legislature and local authorities towards 

electrical enterprise which has been the chief instrument 

in bringing about the very deplorable and unsatisfactory 
| state of affairs which we have already described, and 
| which, is in fact, a matter of common knowledge. 


completed, could be added up they would in the aggregate | 
reach a sui approaching £2,000,000. | 

In America there are some 20,000 miles of electric tram- | 
ways open, and rapid extension is still going on. There | 
are probably over 2000 miles open in Germany, which | 
are rapidly being supplemented, while the number of | 
miles in England is only 514 open, and 600 under con- 
struction. It is a well-known fact that electric lighting is 
far more extensively used in America and on the Conti- | 
nent than in the United Kingdom. An approximate 
computation shows that there must be about 1,000,000 
horse-power of electro-chemical and power-transmission | 
plant at work abroad, whereas the similar work so far 
done in England is almost nominal, There are electric | 
plant works both in Germany and America having three | 
or four times the number of men employed that any 
English similar works have, and their capital is several | 
times as great, and many of these large companies have | 
now agencies in England and are establishing branch 
works here. 

What is the reason of all this? It may be suggested | 
that we are behind in knowledge, experience, or inventive | 
faculty. But this is the country of Faraday, Clark- | 
Maxwell, and Kelvin. It is the country of the submarine | 
telegraph. It is to the genius of Hopkinson that the | 
world owes the theory and calculations on which all | 
dynamos are now designed. Swan invented the incandes- | 
cent lamp independently of and contemporaneously with | 
Edison, and it is Swan’s type of lamp—not Edison’s— | 
which is now used throughout the world. Heelan! 


What, then, is the reason that we have failed to take a — Such being the case, it becomes of great importance to 
proper place, and are relatively falling backwards in this, examine what has been the attitude of the Legislature and 
which is acknowledged to be the most promising and im- | those in authority towards electrical enterprise, and in 
portant field of modern industrial enterprise ? | what way this attitude has pressed hardly on the nascent 

Amongst those who are in a position to express a | industry. In doing so we shall be investigating the evil 
serious opinion on the subject, there is no doubt as to | at its root, and shall at the same time be acquiring 
the chief cause of the present unsatisfactory state of | knowledge on which to found measures for its remedy. 
affairs. ; : ; | The moment anyone in this country proposes to pro- 

The value of electric methods is chiefly the power they | mote any electrical enterprise, to use telephones, or to 
offer of enabling people to obtain some advantage in | employ electric methods for tramways, or for any other 
conunon, and of economically subdividing this advantage | purpose outside his own private property, or to obtain a 
over a large area in small amounts—a facility in which | supply of electricity from an outside source for his 


| electric methods are much superior to all others. The | private use for any purpose, he at once finds himself 


steam engine provided the means of supplying power | in contact with Acts of Parliament and Board of Trade 
and other facilities over a limited area-—such as within | Regulations. 

the bounds of « large factory—but, besides greatly im-! The chief of these Acts are:—(1) The Tramways Act of 
proving these facilities, electricity has enabled this power | 1870 ; (2) the Electric Lighting Act of 1882 (this Act also 
to be spread economically over a far larger space, and | governs the supply of electric power) ; the alendment 
with surprisingly little loss. It also gives a means of | of this Act of 1888; (3) the Light Railways Act of 1896 ; 
working tramways--one of our greatest needs —more | (4) a large number of Board of Trade Regulations made 
economically and expeditiously than before. and as! under these Acts. and which, so long as they exist, have 
a convenient and healthy form of lighting it has no rival. | the force of the Acts themselves. ; 

From its very nature, therefore, the development of| The major part of these Acts and Regulations relate to 
electrical enterprise is not a mere matter of private | questions of procedure and technical detail which there 
individuals or of syndicates or groups such as may be | is no need to go into here, or to find fault with, our 
formed, and can agree amongst themselves to produce present object being to comment on certain of the 
and put on the market some finished article. It is only | principles embodied in these Acts, and to point out 
one part of the problem to buy a piece of land, put up a!| what their effect has been in bringing about the present 
central station, and produce electric energy for the larger situation. The details of these Acts were originally 
and most valuable development of electrical enterprise, | evolved chiefly by using the various railway and gas Acts 


Hughes invented the microphone at the same time as whether in connection with power, lighting or tramways, | as precedents ; but at this point a departure was made, and 
Edison, and independently, and gave it to the world as a | transmitting lines, and transmitting networks, often of | in certain important matters of principle, instead of 
free gift instead of exploitingit as a patent. Moreover, it | great length and complexity, are necessary from the | following these Acts, and making additions and safe- 
is Hughes’ type of microphone which is in universal tele- | central station or power-house to the different points, | guards where they had not shown themselves altogether 
phone use now, and not Edison's; yet in the idea of most | which are usually very numerous where the electric | satisfactory in practice, radical innovations were intro- 
people the credit is given to Edison, not Hughes. The | energy is to be utilised. To lay the cables for this, or | duced, and it is chiefly to the clauses introduced under 


first suggestion of a polyphase motor was made by Bailey 
before the Physical Society of London. Not only this, 
but until recently, and even now in many branches of | 
work, English text-books are the best, and we believe are | 
almost universally employed in America. 


erect the overhead wires, and in the case of tramways 
in addition to lay the track and operate it, roads must be 
interfered with and private land must sometimes be 
crossed. We cannot, however, interfere with roads, or 
erect overhead wires, or lay a tramway without coming 


When in 1880 electric work for lighting, &e.. first began ‘in contact with the authorities who maintain the roads. 
to take shape English financiers were well to the front,| Again, electrical enterprise, in its great development, 
and large sums were subscribed for promoting electrical | is essentially of a communistic rather than of a com- 
enterprise, and even now the public thinks well of and | petitive character, since its object is to bring advantages 
takes readily any promising electric investments, and all | hitherto within reach of only a few within the power of 
sound electrical shares stand at a high figure, while every | & much larger number. Consequently its operations 
man in the street says that there is a great future before | bring it into contact with the authorities of the district 
electricity. | where operations are proposed. And undoubtedly it is 

Not only was electric lighting started here as soon as | only right and fair that there should be a proper code of 
anywhere else, but the manufacture of accumulators was | procedure covering the buying and selling of electric 


undertaken, and the alternating system with transformers | 
Was no sooner shown to be practical on the Continent 
than it was adopted here on a large scale, and before even | 
it was in practical use in America. In the adoption of | 
high speed engines for electric driving, and the Parsons | 
turbine, we have taken the lead. . We have done the same 
in that great improvement fromthe engineering point of 
view—the adoption of high voltage lamps. Our methods 
of laying cables, of charging customers, of wiring and making 


power or energy for whatever purpose supplied, just as 


' there is in the case of other similar commodities, such as 


water and gas. 

In parts of America and other places of the 
world where settlement is not dense, and land 
either has a nominal value or is easily acquired, it 
is not difficult to make whatever arrangements are 
required for distributing current from the point of gener- 
ation to the points of proposed utilisation, however far 


fittings are, we believe, superior to those ‘used elsewhere, | apart. But in settled countries this can seldom be done, 
and yet with all this, though we are making progress and | however wealthy or influential the promoters may be, 
even great progress, our progress is at nothing like the without some help and delegation of powers from the 
rate of our rivals. We have also every reason to believe | Legislature. Consequently, electrical enterprise of almost 


these circumstances that we have to direct attention. 

At the time these Acts were drafted there was a 
general feeling amongst the public that the railway and 
gas companies working under the Acts which governed 
their inception and continuance had been able to secure 
too rigid monopolies, were doing better out of the public 
than was reasonable, and that they could only be bought 
out by the public authorities on what were regarded as 
exorbitant terms. 

It was considered that the industrial development of 
electric undertakings would be on the same lines as 
that of these two forerunners, and that matters ought to 
be so arranged beforehand that the public, and not 
individual bodies of shareholders, should reap all the 
advantages possible from their ultimate success, or at 
any rate, that after the period of development the public 
should be able to step in and prevent inordinate profits 
being continually secured after the original promoters 
had reaped an adequate reward for their enterprise and 
work. 

Now there is little to cavil at in these sentiments as 
such, and provided they are not pressed too much, 


social economy generally current throughout the civilised 
world at the present day; and if the Legislature had 
done nothing more than give effect to them, this article 
would not have been written. We are ready, indeed, 
to go further than this, and to express the opinion that 


they are in accordance with views of political and. 
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the Legislature did really intend, broadly speaking, to 
give expression to these views, and not to go further. 
At any rate we are contident of this, that if the Legisla- 
ture at the time these Acts were passed could have fore- 
seen what the results would be, the Acts themselves 
would have been framed on altered lines in several im- 
portant particulars. Unfortunately, however, legislative 
bodies are not omniscient when dealing with new and com- 
plicated problems, and particularly when whatever is done 
may have secondary effects of far-reaching importance. 
Public bodies, from Parliament downwards, are seldom 
good negotiators where the best bargain for both sides is 
one of mutual give and take. 
they are either too careless and make bad bargains for 
themselves, or if the matter is one which interests them 
they are very apt to misuse their power and exact exces- 
sively hard terms, both of which extremes are equally 
bad from a business point of view. 

In the cases of the Acts which are now before us, Par- 
liament had before it the examples of the enormous and 
flourishing undertakings to which the invention of gas 


and locomotives had given rise, and which, owing to | 
ignorance of finance, the general public imagine to return | 
| and develop the business to a point when, if successful, | 
| the public could lay their hands on it; or if the enterprises | members, it has not unnaturally come about that the 


a much larger interest on the total capital invested in 
them than is really the case. The Electric Lighting and 

Tramway Acts are, therefore, not Acts in which the Legis- | 
lature proceeded with too little consideration, they belong 
to the class in which the terms exacted are too onerous. 


The reasoning on behalf of the public was somewhat as | 


follows :—Here is a seed which will grow to a tree 
capable of bearing crops of fruit. As the tree gets to a 
fair age it will greatly increase in size, its crops will be 
very valuable, and they will then admit of bein ; obtained 
without needing very much trouble or further expendi- 
ture in cultivating the tree. On the other hand, we 
are, as a body, too lazy and unwieldy, and have too 
many other interests ourselves, to go to the trouble 
and worry of raising this seed up to the tree state, or 
to care-to trouble ourselves about it until it has got to 
what may be called the steady and lucrative crop stage 
which, by the way, it is just possible it may not succeed 
in doing, but should it do so, then, as we have plenty of 
money, we should like to be able to buy the tree outright | 
at the lowest figure we can get it at, after which we shall | 


It is our experience that | 


be able to enjoy its crops entirely ourselves at a minimum | 


of cost and trouble. 

This was the reasoning. At the same time it was said, 
* If any of our members are sufficiently interested to raise 
these trees up from seed themselves, it is only fair that 
we should give them first chance as against mere specu- 
lative gardeners, and make it easy for them to find the 
capital and labour they will require.” 

Here, in a nutshell, is the spirit which governed the 
enactment both of the Tramways Act and its comple- 
ment the Electric Lighting Act. They were speculative, 
prospective agreements to be entered into by the 
public with private parties wishing to carry out cer- 
tain classes of works likely to be beneficial to the com- 
munity in cases where local authorities themselves 
did not care to initiate the enterprises themselves. 
The object of these agreements was not to reward 
meritorious enterprise, or encourage it, or secure it against 
possible dangers or pitfalls, but to make certain that the 
public as a body should reap every possible advantage, 
| and that the minimum of encouragement and opening 


should be given which it was thought would be sufficient | 
to attract speculators to make the needful first outlay, | 


gain should have been driven at all ; it was almost, inevi- 
table that some sort of attempt to balance the public 
advantage against the prospective rewards of enterprise 
should be made in order to prevent the retention in the hands 
of a few of that vast increment in value which experience 
has shown may take place in this class of undertaking, 
long after it has reached a prosperous stage, and long 
after those who originally forwarded, it or even their 
children are alive, and in a state to participate in its 
benetits. There is a possible unearned increment about 
enterprises of this sort just as there is in the case of land 
near towns. The Legislature has not seen fit to attack or 
attach the latter, but it has done so in the former case, 
where, however, if anything, the reasons are less when 
we come really to look at them, for the mere 
land-holder is not, in one sense, so estimable a man or 
so useful to the State or so worthy of encouragement and 
protection as the man of progress and legitimate enterprise. 
Yet the land-holder can preserve his profits and gains in 
perpetuity undisturbed, while his worthier fellow-man is 
forced to disgorge at a certain point and on certain terms 
which the public have thought fit to lay down rigidly; and 
as the enterprising members of the nation are very few 
innumber as compared with what may be called the neutral 


were failures, then that they might quietly go to the wall | representatives of the whole nation, having to draw the 
with the loss only of the money of the speculators and | terms of the agreement themselves, they have fallen into 


their friends. ; | the error to which we have already pointed out Legisla- 
| tures are liable, that is, they have made ‘the terms too 


| hard. 


We defy any candid or fair man reading the Acts to 
/ come to any other conclusion regarding either their spirit 
and letter than we have given. Technicalities apart, the 
two Acts are exceedingly similar in their character. They 


are both of them what may be called hard business bar- , 


gains with enterprise, invention, and improvement, with- 
out an atom of sentiment, encouragement, or generosity ; 
they are literally, and were avowedly, attempts to exploit 
on the lowest terms it was thought they would stand, the 
inventive, enterprising, and speculative spirit of the 
portion of the community gifted with these qualities, the 
fundamental qualities which in the preceding century had 
made the nation great and prosperous—dangerous qualities 
to interfere with except gently with a pruning knife, 
whereas an axe was laid to their roots. 

While going so far, we do not wish to say that no bar- 


Perer ScuvyLer Brurr,—The death occurred at Ipswich last 
| week of Mr. Peter Schuyler Bruff. Up to 1843 the Great Eastern 
Railway extended to Colchester only, it being at that time con- 
sidered that the district beyond presented engineering difficulties 
| that were almost insurmountable. Mr. Bruff was consulted, and 
| he showed how these difficulties could be overcome at a moderate 
‘ cost, says the Times. Eventually, after hard fights in Parliament 
[ between rival companies, the line was extended to Ipswich, and 
| from there to Norwich and Yarmouth. Mr. Bruff was for many 
| years consulting engineer to the amalgamated company, and he 
planned most of the branch lines in Norfolk and Suffolk. He was 
also the engineer for important works at the mouth of the Orwell, 
| by which Harwich Harbour was protected and Parkstone preserved 
as the Continental station of the Great Eastern, Mr. Bruff was in 

| his 89th year, 
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THE WANDSWORTH ELECTRIC SUPPLY 
STATION. 

Ix our last issue we gave an illustrated account of the 
City-road station of the County of London and Brush 
Provincial Electric Lighting Company. We now propose to 
describe the sister station at Wandsworth. 

This station is situated at the mouth of the river 
Wandle. By means of a dam it is ensured that this 
shall not fall below a certain level, so that condensing 
water may always be relied upon. The buildings, unlike 
those at City-road, are regular in shape. The chimney is 
200ft. in height, hexagonal in shape, and with an internal 
diameter of 12ft. at the top. The coal can be brought in 
barges to a wharf on the company’s site. The coal is 
lifted from the barges by means of an electrically-worked 
crane, delivered into a hopper and taken, by means of a con- 
veyor, to the coal store above the boiler-house. The arrange- 
ments of this coal store are very similar, though 
on a somewhat larger scale, to those at City-road. The 
boiler - house is 68ft. in width and 110ft. in length. 
On each side of the room there is space for eight boilers, 
with economisers, &c. The boilers along one side have 
been at work for a considerable time; the founda- 
tions on the other side are completed. Along the centre 
space between the boilers, and under the floor level, 
provision is made for ash-conveying gear. As at the City- 
road station the boilers are of the Babcock and Wilcox make ; 
they are fitted with superheaters and Vicar’s automatic 
stokers. 

Economisers, made by E. Green and Co., are also provided. 
The scrapers for these are driven by two small alternating- 
current motors. The engine-room, which adjoins the boiler- 
house, and contains six Mordey alternators, is 60ft. in width 
and 110ft. long. The alternators are of 180-kilowatt capacity, 
the current being generated at 100 periods, and from 2000 to 
2200 volts. Each is driven by a single-cylinder Raworth 
universal engine. These combined sets are placed alongside 
the wall, dividing the engine-house from the boiler-house. 
On the other side of the engine-house provision has been 
made for five 400-kilowatt bi-phase 50-period 2000 to 2200- 
volt alternators, which are now on order. Here as at City- 
road there will be a motor generator. 

The exciting current is provided by three continuous- 
current compound-wound dynamos, driven by marine type 
compound engines, all of Brush make. The steam piping is 
similar in arrangement to that at City-road, saving that 
there is no cross feeding between the ends of the building. 
There are two overhead cranes, each of 20 tons capacity, and 
of Vaughan and Son’s make. 

The circulating water, as already mentioned, is taken from 
the Wandle. The water comes into two separate tanks out- 
side the buildings, and is circulated through the condensers, 
which are placed in the basement beneath the engines, by 
means of centrifugal steam-driven pumps. The air pumps 
xre also in the basement and are driven by disc cranks off the 
engine shaft, 

The switch gear at this station is even more elaborate than 
that at City-road. The main switches for the alternators 
and the exciting circuit switches and rheostats are in the 
engine-house, but the remaining switching arrangements are 
in a separate room, where there is the same facility for con- 
trolling the various operations which exists at the other 
station. 


Here, moreover, resort is had to a much higher voltage, 
viz., from 6000 to 6600. The transformers for this purpose 
are in the basement underneath the switch-room, and the 
extra high-tension mains are led away to Clapham, Streat- 
ham, and Camberwell, where the current is again transformed 
down to 2000 volts. 

The low-tension current throughout the whole of these 
districts is supplied at 200 volts, instead of at 100 volts, as 
on the north side of the Thames, and the change from 100 to 50 
alternations is already commenced. It was decided todistribute 
current as single-phase in the Wandsworth district, where 
hardly any demand for power is likely to arise, balancing the 
lighting load as evenly as possible between the bi-phase 
primary conductors, while in Northern Camberwell, St. 
George-the-Martyr, and St. Olave, Southwark, where con- 
siderable power may be required, the mains have been laid 
for a bi-phase supply for both lighting and power. 

In the Wandsworth, Camberwell, and Southwark districts, 
the length of trenching and reinstatement to date amount to 


about 75 miles, the length of pipes laid in to over 150 miles, | 


high and extra high-tension cable to nearly 50 miles, and 
the low-tension cable to over 52 miles. With the higher 
voltage on secondary mains, viz., 200 volts, as against 100 
volts on the north side, the number of transformer boxes for 
the much larger area is about the same as served from the 
City-road station, viz., fifty, with three extra high-tension 
converting and distributing stations above ground. 

Our illustrations show a plan of the station and reproduc- 
tions from photographs in various portions of it. The above 
plan, Fig. 1, speaks for itself, and needs no further expla- 
nation. The block, Fig. 2,on page 224, represents the out- 
side view of the building taken looking from the river 
Thames, showing the mouth of the Wandle. The coal 
barges come alongside the wharf, and the coal is taken from 
them by means of the electric travelling jib crane and 
delivered into the coal store in the manner already described. 
The four cuts on page 228 show two views of the engine- 
house, Figs. 3 and 4; the switch-room, Fig. 5; and the 
boiler-house, Fig. 6, which our description will make quite 
clear. 


SMOKE SHELLS. 


WE called the attention of our readers, in our issue of 


January 12th, to the need of improvising new means in order | 


to make it possible to carry earthworks defended by men 
using smokeless powder fire. We contemplated the case of a 
force being brought to a standstill by entrenchments. In 
such a case we need not confine ourselves to the supply of 
ammunition in the limber boxes, because we should certainly 
need a reserve supply, and such a supply, we think, might 
well contain stores that would be out of place in a limber. 
We spoke of shields, for example, which might be issued to 
men for a single assault, and gathered in afterwards. We 
would now add a short description of a kind of projectile 


which, we think, for the particular work in view, might be | 


very valuable. 

Probably very few men have the least idea of the volume 
of thick yellow and black smoke that is belched out by the 
old-fashioned service smoke ball. Few officers have ever 
seen one burnt. We remember an officer of some standing 
on witnessing, for the first time, a smoke ball belching out 
its choking volumes in the Royal Laboratory, exclaiming, 


* Well, in my wildest nightmares I never dreamed of 
such a thing as that.” Now this particular smoke ball 
is not suitable for our purpose exactly —although on one ocea- 
sion, when a sortie attacked a casemate, and the gallant 
leader was killed trying to enter the port, it would have 
been of the gredtest value—and is of larger calibre than we 
can use. We think, however, that a smoke ball of another 
kind may be found very valuable. Supposing that some pro- 
jectiles are made resembling shrapnel, but with their bullets 
replaced by pellets giving smoke, we think that they might 
be employed in the following way. Shrapnel are now fired 
to burst about fifty vards in front of the crest of the werk to 
be attacked, while the attacking force advance against it. 

The defenders can sit down close under their parapet, and so 

be protected from the shrapnel fire, but they are thus pre- 

vented from pouring in their own fire, unless they are pro- 
, vided with a very large supply of sandbags, so as to build 
themselves loop holes. 

This is the first stage of attack, during which it may be 
hoped that the terrible musketry fire of the defenders is kept 
down to some extent. Presently, however, the troops 
| attacking get so near the enemy that it is dangerous to con- 


Fig.l. 


TROCPS ATTACKING 


tinue the shrapnel, seeing that one shell burst on the exposed 
backs of our own men, may do them more harm than a long- 
| continued fire would affect the enemy in their trenches. 
| Now is the instant when the defenders raise their heads and 
| pour in their magazine fire at our unfortunate men. We 
| think that the shells containing smoke pellets might then be 
| used with great effect. Shrapnel do not now break up, but 
discharge their contents, so that the single case containing 
| smoke might be fired certainly after shrapriel proper is dis- 
continued. The weight of the former being the same as that 
of the latter, the range and length of fuse has been established, 
and accuracy may be expected. The defenders, just when 
they look to pour in the fire, would experience a discharge cf 
smoke-giving pellets in their faces, and could not tell how 
close the bayonets might be following. The object would be 
to raise a fringe of smoke in front first, and then to open out 
| to the flanks to protect as far as possible from oblique and 
| lateral fire. The smoke might probably scarcely last as long 
as is desirable—something would depend on wind and 
| atmospheric conditions—but burning from pellets on the 
, ground, it would afford cover low throughout, and there 
| would generally be two or three batteries in action, so that 
two or three dozen shells might be fired very rapidly. The 
| measure of success would be better estimated after trial. 
| The engraving shows the desired position of the screen keep- 
ing to the range and elevation already determined. 
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RAILWAY MATTERS. 


Tur Belgian State Railroads are placing orders for 


locomotives in America. 


- opening of the 
place in June next. 


PETERSBUR 
‘Vashkend-Orenburg 


will 
AST. 
struction of the 
next spring. 
Tae question of th 
whether 2ft. or 2ft. Gin., 
survey has been completed. 
" @ the last meeting of the Madras Municipality the 
oer stated that the Madras Government had refused to allow 
ire Municipality to raise 
Electric Tramways. 
\ CONTRACT 
thorities and a 
aut rans railWay on Manhattan Island was signed last Satur- 
The line, wh 
expected, be ready in three years, 
A TELEGRAM 
exchange of views 


Railway will be undertaken 


will remain open until the present detailed 


made between the New York City 


from 
between the Russian Embassy and the Porte on 

subject of the question of railways in the north of Asia Minor 
pot and gives rise to the belief that an arrangement satis- 
oun to Russia will be arrived at. 


4 sertous landslip occurred on Tuesday morning on 
the Scarborough and Whitby Railway, near Ravenscar, The 6.37 
train from Scarborough passed through all right, but the 8.35 
x Id not proceed beyond Staintondale, A large staff of men was 
splayed removing the obstruction, but so great is the quantity 
*f fallen earth, that the train service was impeded for some time. 

Ay a meeting of the Works Committee of the Hull City 
poration held last week, the tenders for an order for ten 


leusic tram cars and equipments were considered, The follow- 
ing were the lowest: 3ritish Thomson-Houston Company, 
Limited, £14,568 15s. ; McCartney, McElroy, and Co., Limited, 
£14,578; British Westinghouse Electric Company, Limited, 
£14,813. 


Two hundred and thirty-six railway accidents occurred 
in the United States in December. This number is made up of 127 
collisions, 105 derailments, and four other accidents, by which 65 
rsons were killed, and 171 injured. Ten accidents were due to 
to defects of equipment ; 53 to negligence in 
to unforeseen obstructions; ard 116 are 


pe 
defects of road ; 50 
operating ; seven 
ynexplained. 


Aw accident which might have had more serious re- | 


sults occurred on the Great Western Railway on Tuesday evening. 
The 6°27 fast train from Bath to Bristol raninto alarge mass of stones 
and earth, which had fallen on to the down line near Saltford. 
The engine and train ran across the up line, with the result that 
traffic was totally disorganised. Fortunately no lives were lost, 
but the fireman sustained injuries to his legs, 


Tue engineer of the Lancashire and Yorkshire Railway | 


Company has prepared, for the information of Parliament, the 
required detailed estimates of the capital that will have to be ex- 
pended in the event of parliamentary sanction being given to its 
proposed new works, The aggregate expenditure is estimated at 
£311,000, of which £288,000 will be spent on widenings, and £23,000 
on bridge extensions and the diversion of footpaths. 


Ox Monday, a somewhat serious accident occurred in 
the North-Eastern Railway works at Gateshead. When the 
machinery in No. 1 machine shop was in full swing, the main shaft 
suddenly broke and brought everything at once to a standstill. 
The pulleys on which the driving belt runs luckily were saved from 
falling upon some valuable machines. In No, 1 shop about 200 
men are employed in turning, planing, milling, &c., and they have 
been thrown idle until the damage can be repaired. 

Tur London and North-Western Railway Company 


are erecting a new goods station at Sheffield, on property 
acquired in Wharf-street and Broad-street, near the centre of the 


city. To accommodate the people whose dwellings were pulled | 


down for the site, the company have built fifty-five houses. ‘Three 
licensed houses have been swept away. The contractors for the 
line to the new warehouse are Walter Scott and Co, of Newcastle- 
on-Tyne, and for the warehouse Robert Neill and Sons, of Man- 
chester. 


Tur accounts of the twelve leading railway companies | 


for the second half of 1899 show that their gross receipts were 
£39,840,000, an increase of £1,625,000, or 4°3 per cent. on those 
for the second half of 1898, while their expenditure was 
£23,680,000, an increase of £1,557,000, or no less than 7°0 per cent. 
Their net revenue was consequently £16,160,000, an increase of 
only 68,000, or 0°4 per cent. ‘The working expenses were 59°5 per 
cent. of the receipts, against 57°9 per cent. for the corresponding 
period of the previous year. 


Last Saturday, Sir Francis Marindin, of the Board of 
Trade, inspected the new line of the City and South London Electric 
Railway to Moorgate-street, which was opened on Monday. 


Kastern Railway stations ; 
noth Church, at the corner of Lombard-street; and Moorgate- 
street, adjoining the Metropolitan Railway Station. The former 


terminus of the City and South London Railway at King William- | 


street is now closed, the new tunnels running underneath that 
station to the Bank, 


Ix answer to a suggestion made in the House of 
Commons with regard to the appointment of a Committee to 
examine and report upon the best method of connecting the Indian 
and Russian far systems, and so establishing through railway 
communication from Calais to Caleutta, Lord G. Hamilton said 
that any such connection must run through the territory of the 
Ameer of a and as his assent is sary, preliminary 
to the consideration of any such undertaking, he did not think 
that any useful purpose would be served by the appointment at 
the present time of such a committee. 


Tur Tramways Committee of the Glasgow Corporation 


having considered the tenders which had been received for the | 


supply of 300 car trucks and 300 car equipments—motors, con- 
trollers, &e, 
the J. G, Brill Company, of Philadelphia, for 300 car trucks at the 
price of £56 per 


each ; and the offer of Dick, Kerr, and Company, Limited, London 
and Kilmarnock, for 100 car equipments, at £220 each. The sum 
thus involved amounts to over £84,500, 


‘“ Tar Executive Committee of the General Railway 
: orkers’ Union met last Sunday in Manchester to consider the 
jiter developments of the requirement by a number of their mem- 
ers in this city for shorter hours and an advance of wages. The 
rn of this union principally consist of men engaged in 
: ee goods traffic.” They have asked, broadly, for an 
hs vance of two shillings per week in wages and a reduction of 34 
senna per week in the time worked, or that the week of sixty 
cian may be reduced to one of 564 hours. The Executive Com- 
= ee of the union decided that a conference should be asked for 
the representatives of the railway carriers who have not yet 
made terms with their men, 


re Central London Electric Railway 


G telegram announces that the con-— 


e gauge of the Simla-Kalka Railway, 


a loan for the purchase of the Madras | 


contractor for the construction of an underground | 


which will cost an enormous sum, will, it is | 


Constantinople states that the | 


The | 
new stations are London Bridge, close to the Brighton and South- | 
the Bank, underneath St. Mary Wool- | 


-have recommended the acceptance of (1) the offer of | 


F ) per truck ; the offer of the British Westinghouse | 
ompany, Limited, London, for 200 car equipments at £228 19s, | 


NOTES AND MEMORANDA. 


THE Prince of Wales is about to become the possessor 
of a motor carriage for his own private use. He has ordered 
a 6 horse-power Daimler phieton of a ew pattern. 


THE Committee of the Automobile Club have decided 
to issue cert‘iicates to all paid drivers of motor vehicles who 
drive vehicles throughout the forthcoming thousand- 
miles trial. 


Accorpineé to the U.S. Commissioner of Navigation, 
there are now under construction in the United States 109 vessels, 
aggregating 327,571 tons. Fifty of these are warships, having a 
tonnage of 156,464, and fifty-nine are merchant ships, of 191,107 
tons. 


Durine the next few months 2000 tons of machinery 
| and 1000 tons of building material will, it is stated, be shipped to 
Alexandria, probably from the Manchester docks, for two large 
cotton mills which are about to be built in Egypt. The plant both 
for spinning and weaving is reported to have been ordered from 
Oldham and Bolton machinists, 


Motor carriage owners in Columbus, Ohio, have dis- 
covered that the city ordinance dealing with the taxation of 
vehicles levies the tax according to the number of horses used in 
| drawing them, and while there is a special tax of 75 cents im- 
| posed on each bicycle, the carriage without horses has been 
entirely overlooked. Until the authorities discover and rectify 
| their error motor carriages will presumably be exempt. 


THERE are in the United Kingdom 661 authorised gas 
undertakings, 222 owned by local authorities and 439 by private 
companies, in addition to over 1000 non-statutory.gas undertakings. 
The capital employed in the statutory undertakings amounts to 
£82,109,752. Notwithstanding the enormous development of the 
supply of electricity, no fewer than 77 gas undertakings have been 
purchased by local authorities from private gas companies since the 
year 1882, 

A NEW postage stamp is being prepared by the French 
to commemorate the Paris Exhibition. On the opening day this 
stamp for 10, 15, 20, 25, and 30 centimes will be on sale all over 
| the Republic. The new stamp will show the Republic, a seated 
| figure, holding a tablet, on whichis written, ‘‘ Droits de l’homme.” 
| On a cartouche, wreathed with laurels, will be inscribed the value 
of the stamp, and the legend ‘* République Frangaise,” will be 
read underneath, 


In accordance with the law which was sanctioned in 
Italy in 1896, and which was to remain in force for ten years, 
premiums were granted for constructing and navigating merchant 
ships as follows :—77 lire per gross ton for building iron ships, and 
| 17 lire 50 ¢. for vessels with wooden hulls, If three-quarters of 
such hulls are not constructed with Italian materials, the premium 
is reduced by 10 per cent., and if the engines and boilers are made 
abroad, it is diminished by 15 per cent. 


Ir is stated that an automatic rifle was picked up atthe 
Battle of Magersfontein. Presumably, saysthe Pall Mall Ga:ette, 
this is a Mauser patent, but the curious thing is that, although 
|experts in this country knew of such a weapon having been 


| patented, and had seen specifications of it, there was not one who 
| ever heard that the rifle had been put on the market or had even 
| been manufactured, The weapon in question fires ten rounds 
| automatically, and the magazine is easily re-charged. 


| THE important appointment of Naval Constructor to 
| the Chilian navy has just been conferred upon Mr. C, G. Struthers, 
| at present with the Fairfield Shipbuilding and Engineering Com- 
| pany, Govan, whose training has been acquired in several of the 
| best-known shipyards on the Clyde and at Belfast. The appoint- 
| ment was in the hands of Sir Edward J. Reed, K.C.B., who is 
Consulting Naval Constructor to the Chilian Government, and 
| Mr. Struthers was chosen after a stiff examination from among a 
| large number of candidates for the post. He leaves Liverpool 
shortly for Valparaiso, 
| Ctypr shipbuilders launched during February 17 
vessels, aggregating 26,860 tons gross, as against 21 vessels of 
| 25,550 tons in the corresponding month last year, and 19 of 24,550 
| tons in February, 1898. Eight of the vessels launched were screw 
steamers, one, the Sabraon, for the P. and O. Company, being a 
| twin-screw steamer of 7376 tons. Four were barges, four steam 
| trawlers, and one a steam tug for the British Admiralty. There 
| were few inquiries during the month for new ships, and only one 
or two contracts entered into, affording little, on the whole, to set 
| against the 60,000 tons launched since the year began. 


Tue Standard’s special correspondent at Kimberley 
| gives some interesting particulars of the gun popularly known as 
** Long Cecil,” which was constructed in the town during the siege. 
This weapon, says the correspondent, is perfectly rifled, and fires 
accurately. The machinery for its manufacture had all to be con- 
| structed, and the gun was cast from Bessemer steel shafting, and 
| ringed with Lowmoor iron, It was finished in three weeks. The 
| range is 9600 yards ; weight of shell, 28 lb.; charge 6 lb. of black 
| powder. The gun is mounted on a special carriage, the wheels of 
which were taken from traction engines, and the limber from the 
Boers. 


Tue Cleansing Department of the Manchester City 
Corporation have issued a report with regard to the recent fall of 
| snow in that city. Bya series of calculations it is shown that the 
| probable weight of the snow which fell on the whole area of the 
| city —12,911 acres—was 4,895,920 tons. It is next set out in 
| figures that, as the carriage ways and footpaths in the city 

comprise 8,221,248 square yards ard 2,986,160 square yards 
respectively, the weight of the snow that fell on them—exclusive of 
| the snow from passages, courts, roofs of buildings, and private 
| premises—was equal to 878,080 tons or cart loads. The extra cost 
incurred in clearing is estimated at £2461. 


THE volume of exports from the United States to 
Russia increases daily, This increase is shown especially in 
machinery, agricultural implements and tools. In this respect 
British export firms now have a very formidable competitor in 
addition to German competition. The chief factor in the success 
| now attending American enterprise in Russia is beyond a doubt 
| the — price of the American goods, especially when they are 
| compared with British goods. For example, American bicycles are 
| sold in Russia 40 per cent. cheaper than the British-made bicycles. 
The value of American exports to Russia shows a striking increase 
during the last seven years ; in 1893 the amount was 2,447,414 
dollars, and in 1899 the amount had risen to 10,023,783 dollars, 


EXPERIMENTS have been carried out by Professor R. 
A. Fessenden of the Western University, Pennsylvania, with a view 
to improving the Nernst lamp. To obviate the regulation trouble 
due to the fact that as the rise of temperature causes the resist- 
ance to fail the magnesia pencil is apt to be destroyed, it is pro- 
posed to connect in series with the pencil a substance which will 
suddenly increase in resistance when more than a certain current 
flows. It is found that lead enclosed in a glass tube exhibits this 
| phenomenon, in that when lead begins to soften under heat, its 
| resistance rises very rapidly. To get over the trouble with the 
contacts due to the high temperature, it is suggested to make the 
ends of the pencil of a substance of less specific resistance, and 
which also becomes a conductor at a lower temperature than the 
material used for the central portion. Professor Fessenden 
suggests for these ends a mixture of 10 per cent. of chloride of 
magnesia and 90 per cent. of magnesia, while the central portion of 


| 


' the pencil is formed of magnesia only, 


MISCELLANEA. 


Tur Lord-Lieutenant of Essex, Lord Rayleigh, has ap- 
pointed Mr. W. Lloyd Wise a Deputy-Lieutenant of the County. 


Mr. A. A. CAMPBELL SwinTON will give a lecture, illus- 
trated by experiments, upon “ Steam Turbines, Land and Marine,” 
at the Camera Club, on Thursday, March 8th. 


THE Sheffield Chamber of Commerce ix considering the 
question of establishing a coal, steel, and iron Exchange for Shef- 
field. , There is considerable difference of opinion on the subject. 


A prancH of the Automobile Club of Great Britain 
and Ireland has been formed in Manchester, and it is proposed to 
hold an exhibition of motor cars in that city during the last week 
in April. 

Tue death occurred last week of Mr. James Currie, 
head of the firm of James Currie and Co., shipowners, of Leith. 
The deceased was a brother of Sir Donald Currie, M.P., and was 
seventy-six years of age. 


On Saturday, March the 3rd, at 7.30 p.m., there will 
be given in the Princes Restaurant, Piccadilly, a ‘‘ send-off ” dinner 
to the active service contingent of the Electrical Engineers (R. E:) 
Volunteers. The chairman will be Lord Kelvin, Hon. Colonel 
of the corps. 


Tue Crewe Railway Engineers’ Reservists, 100 of whom 
were under orders to report themselves at Chatham on the last day 
of the month, received orders extending their leave for a further 
period of a month. Thereare already 140 of their comrades at the 
front. Until then they continue their civilian employ. 


Ir was stated by General Gallifet, in the course of the 
debate on the war estimates in the French Chamber of Deputies 
last week, that General Deloye, who has re-organised the French 
artillery, has, by means of a slight modification of the service 
rifle, produced a weapon superior to any rifle now existing. 


THE electric lighting and power works of the York 
Corporation were opened on Monday. The low-tension continuous- 
current system of distribution has been adopted. The*total cost 
of the installation up to the present has been £20,000. The site 
of the works is well adapted for the purpose, being close to the 
river Foss, whence it is possible to obtain a good supply of water. 


One of the oldest stationmasters on the London and 
North-Western Railway, Mr. William Appleton, is about to retire. 
His railway career extends over nearly half a century. He has 
been for the last fourteen years stationed at Bolton, previous to 
which appointment he held similar positions at Buxton, Runcorn, 
and Tyldesle:. Mr. Appleton was also traffic inspector at Widnes. 


Tue Rural District Council of Uxbridge have instructed 
Bailey Denton, Son, and Lawford, MM. Inst. C.E., of Palace- 
chambers, Bridge-street, Westminster, to complete the joint 
sewerage scheme now in progress for Hillingdon, Cowley, and West 
Drayton, and to carry out a new combined scheme for Northwood 
and Ruislip. Both schemes were designed by the late Mr. J. 
Anstie. 


A DEPUTATION of gentlemen from Goole last week visited 
Leeds to meet the directors of the Aire and Calder Navigation at 
their offices, and place before them the necessity of further dock 
accommodation at Goole. In spite of the fact that the trade at the 
docks at the Ouse port has during late years increased tremendously, 
no additional facilities have been provided, with the exception of a 
new coal crane. 


Tue Government of New South Wales announces that 
they are prepared to receive at Sydney, up to lst August next, 
tenders for a road and railway bridge across Sydney harbour, the 
width being some 1880ft., and the height of the bridge 180ft. 
above sea level. If no tender is accepted, premiums of £1000 and 
£500 respectively will be given for the two best designs. Particu- 
lars are to be had from the Agent-General for New South Wales, 
9, Victoria-street, Westminster. 


Accorp1nG to the report of the British Consul at Venice, 
a project is on foot for transmitting, through copper conductors, 
the electric power generated by the waterfalls of Lago Santo Croce 
to the industrial establishments in Venetia. A large capital will 
be required for erecting the generating stations and other build- 
ings, and for executing the other works connected with the storage 
and distribution of the power over such an extensive area. If 
successful this work will reduce the import of coal from this 
country. 


THE engine-room artificers serving on the ships of the 
Channel Squadron, at Berehaven, have again been giving offence, 
says the Western Morning Post. A few days ago they were granted 
leave, and several of them drove to Castletown and passed Rear- 
Admiral Fanshawe and Captain Sir Baldwin Walker without 
saluting or otherwise recognising them. The Vice-Admiral has 
informed the squadron that if the offenders are not discovered, the 
engine-room artificers who were on shore at the time will probably 
have their leave stopped until further orders. 


Tue British Consul at Venice appears to be favourably 
impressed by the introduction of an electric iaunch on the Grand 
Canal, an event which was reported in these columns some time ago. 
He says that the day of the steamboats on the canal appears to 
be running to an end, as a great objection is their dense smoke, 
and the great continual wave produced by them, which is damag- 
ing the palaces along the canal, and as there is no smoke and less 
undulation of the water with the electric launches, there cannot be 
any doubt that the latter will ultimately be preferred. 


A UNIVERSAL meter system for Jersey City has been 
recommended by Mr. Chas. Van Keuren, chief engineer of the 
Board of Street and Water Commissioners. Acting under the 
instructions of the board, Mr. Van Keuren estimated that 25,800 
meters, sufficient for all unmetered services, could be bought for 
£95,000 and set for £20,000, including all fittings. By this means 
he believes the consumption could be reduced one-third and the 
net revenue greatly increased. The meter rates proposed are 
25 cents per 1000 gallons up to 10,000 gallons a quarter, diminish- 
ing to 10 cents per 1000 for all water used above 60,000 gallons a 
quarter, 


A PAPER was read before the Midland Institute of 
Engineers, at Sheffield, last Saturday-by Mr. James Keen, on the 
sinking of two shafts through heavily-watered strata at Maypole 
Colliery, Abram, near Wigan, for the Moss Hall Colliery Company, 
Wigan. The pit was sunk to reach the celebrated Abram cannel, 
which gives 14,111 cubic feet of 39 candle-power gas, with a large 

reentage of valuable residuals, and 7 ewt. of good coke per ton. 

he work had been carried to a complete success by the author, 
a rich bed of fine cannel now being wrought, in a dry mine, the 
pumps in the shaft dealing with some 9,000 gallons of water per 
hour, a diminishing quantity. 


THE death has occurred in Chicago of Mr. Leander J. 
McCormick, at the age of 81. The deceased gentleman was, says a 
Times correspondent, the son of Mr. Robert McCormick, of 
Walnut Grove, Virginia, the inventor of the reaper. He inherited 
the inventive genius of his father, with whom he was associated in 
the development of the reaper until his death in 1846. Shortly 
after, in conjunction with his brothers, he permanently established 
himself in Chicago to manufacture and introduce the implement 
into the broad fields of the West. He made many improvements 
of vital importance, without which the reaper could not have 
achieved the world-wide repute it possesses, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


Gerotp anv Co., Vienna. 
F. A. Brocknaus, 7, Kumpfgasse Vienna I. 
NA.—KELLY AND Waxsu, Liuitep, Shanghai and Hong Kong. 
= NCE.—BoyvEAU AND CuEvILLet, Rue de la Banque, Paris. 
Pee MANY.—ASHER axp Co., 5, Unter den Linden, Berlin. 
A. TWEITMEYER, Leipzic; F, A. Brockuavus, Leipzic. 
NDIA.—A. J. ComBRIDGE AND Co., Railway Bookstalls, Bombay. 
LY.—LorscuEer anv Co., 307, Corso, Rome; Bocca FrerEs, Turin. 
anp LimitEeD, Yokohama. 
g. P. MARUYA AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
AFRICA.—GoRDON anp Gortcn, Long-street, Capetown. 
R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Elizabeth, and Johannesburg. 
—Gorpon anv Gotcn, Melbourne, Sydney, and Brisbane. 
R. A. THOMPSON AND Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—UrrTon AND Co., Auckland ; Craia, J. W., Napier. 
Cc ANADA.—MONTREAL News Co., 386 and 388, St. James-strect, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 83 and 85, 
Duane-street, New York. 
Supscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KeE tty anp Watsu, Liairep, Singapore. 
CEYLON.—Wisavartna AND Co., Colombo, 


AUSTRIA.—' 


AUSTRALIA. 


SUBSCRIPTIONS. 


Tux ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) 

Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers)... £1 9s. Od. 
Crora Reaprina Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tuk ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tue ENGINnrER, and 
uccompanied by letter of advice to the Publisher. 

Paper Copies. Tuick PapER 
1 


Half-yearly .. .. £0 188, 0d. Half-yearly .. 
Yearly .. .. .. £1 168, Od. .. .. . 4 @. 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 


“7” The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o’clock cn Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

Letters velating to Advertisements and the Publishing Department of the 


Paper ave to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of THE ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 


PUBLISHER’S NOTICES. 


*.* Latest TYPES OF THE BRITISH FLEET.—Our tio-page coloured 
supplement, representing H.M. ships Formidable, Drake, and 
“At utross, may be had, 9 ees on superior paper, upon a roller, 
price 13., by post 1s. 1d. 


** If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the = of is obtained, Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 


this office. 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 


*,* All letters intended for insertion in Tue ENGINEER, or containing 
questions, should be accompanied bu the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 


*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


J. G. C.—You will find some notes about the Minerva’s engines in our 
issue of September 27th, 1895, and detailed drawings of her feed pum 
in November 27th, 1896. No description of the engines of the High- 
flyer have so far been published. 

J. Y. (Huddersfield).—There are two makes of incandescent mantle in 
the market. Try both. The deficiency in light is due, not to the 
mantle, but to lack of gas. The wire gauze of the Bunsen burner be- 
comes choked with dust. Take off the mantle and clean the gauze. 

E. H. B. C.--In order to get into the mercantile marine as an engineer 
you must obtain employment in the shops of some firm building 
marine engines. After a time you will be put into the shore gang, and 
when you have obtained some experience, if you give satisfaction, you 
will be appointed as a third or fourth engineer. 

C. H. T.—Evening courses are held at nearly all technical schools, and 
are in many cases open to students who have not passed entrance ex- 
aminations. Very practical courses are given at the City and Guilds of 
London Technical College, Leonard-street, Finsbury, and the London 
Polytechnic, Regent-street. Write to the secretaries for particulars. 

A CorRESPONDENT.—The subject of extracting the last remnants of oil 
from cake and the like is well dealt with in “ Oils, Fats, and Waxes,” 
by Alder Wright (Griffin and Co.). A suitable apparatus is shown on 
page 233 of this book. Probably George Scott and Son, 44, Christian- 
street, E.; W. J. Fraser and Co., “8, Commercial-road, E.; or Manlove 
and Alliott, make such plant. 

8. G. C. (King’s Heath).—The thrashing of high-pressure pumps is a 
common occurrence when they have to do any lifting. It appears to 
be due to small quantities of air at a very high pressure getting to the 
suction side, expanding, and so preventing the water from following 
up. It is always better to let the pumps draw from an overhead tank, 
so that the pump barrels will be certain to fill by gravity. 

X. Y. Z.—We know of no book save Brayley Hodgetts’ on liquid fuel for 
boilers, but chapters on its use appear in D. K. Clark’s *‘ Steam Engine 
and Boilers.” Perhaps some of our readers can give us the bibliography 
of the subject. As regards economy, tests show that if crude petroleum 
ean be obtained at about 1}d. per gallon of 11 Ib., it is considerably more 
economical than coal. The difficulty is in the obtaining the crude 
petroleum or astaki. 

J. C.—There are several such apparatus, but they all involve more or less 
alteration to the existing furnace. The best known are Holden's and 
Urquhart’'s, both used principally for locomotive boilers. Kermode’s 
system could probably be applied ; the address of the makers is 7%, St. 
Domingo-vale, Liverpool. A new system is, we believe, being now 
tried by some well-known engincers, but we are not at liberty at 
present to say anything about it. 

A. B, (Littleborough).—We do not think you would find much advantage 
from the arrangement you propose. In modern quick-running air 
pos the water and vapour is so much in the condition of a froth 
that little would be gained by attempting to tap the air in the way you 
suggest. The idea of removing the vapour independently is not new, 
and an ingeni form of e« fitted to a Vienna engine was illus- 
trated in Tuk Enaineer, February 10th, 1899. 

J. G. 8. (Middlesbrough).—One of the best books on the subject is 
Spretson’s ‘Casting and Founding.” The seventh edition is now in 
the press. It is published by Spon, and is a large volume. A small 
hook on “ Iron Founding” is published by Whittaker and Co. A good 
volume is published by David William, of New York, called ‘‘ Founding 
of Metals,’ by Kirk. Have you no library of technical books in 
Middlesbrough? You will find it much more satisfactory to select a 
hook for yourself. 

8. W. (Leeds).—The name of the books which include the subjects you 
want is legion. Try Halliday’s ‘‘ Mechanical Graphics,” which will 
show you the principles of all development. It is published 
A volume containing a great number of e ples was published some 
years ago also by Spon, called ‘‘ Orthographic Projection ” (Binn). For 
mechanical engineering as good a book as you will get is “ Machine 
Drawing and design,” by Low and Bevis, published by g 5 
Green, and Co. In “ Metal Plate Work,” by Willis, published by Spon, 
you will find instructions for the development of all sorts of figures. 
Another book by Mr. Low is called ‘‘Text-book of Solid or Descriptive 
Geometry.” It is published in two small vol by ig and 
will probably be as useful to you as any of the others, which are more 
or less expensive volumes. 


INQUIRIES. 
FELT-MAKING MACHINERY, PORTLAND CEMENT-MAKING 
PLANT AND MACHINERY. 
Sir,—We shall be much obliged by the reception of the name and 
address of firms making the above. Russia. 


PLANT FOR CONDENSING SULPHURIC ACID FUMES. 

Sir,—I have lately been called in to advise as to the best plant to a 
down for condensing sulphuric acid fumes by passing them throug’ 
serap iron on to which water is continually sprayed. The amount of 
copperas formed in a day will probably be three tons. 

I shall be glad to know if any of your readers can give me any infor- 
mation of such a plant in actual operation, and say whether I could be 
allowed to inspect it and to take particulars. 


Birmingham, February 27th. STAFFS. 


ERRATUM. 


In our issue of the 23rd ult., page 197, column 1, line 9, for Camberwell 
read Clerkenwell. 


MEETINGS NEXT WEEK. 


Tar INstTiITUTION OF JUNIOR ENGINEERS.—Saturday, March 10th, at 
7 p.m., at the Westminster Palace Hotel. Conversazione. 

ENGINEERING Society.—Wednesday, March 7th. Paper, 
“Railway Construction and Maintenance,” by Mr. Fred. E. G. Badger. 

Society or ENGINEERS.—Monday, March 5th, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall.- Paper, ‘‘The Closing of 
Breaches in Sea and River Embankments,” by Mr. Richard F, Grantham, 
M. Inst. C.E., F.G.S, 

Tae InstiTuTiON OF ELECTRICAL ENGINEERS.—Thursday, March 8th, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, S.W. Paper, ‘‘On the Applications of Electricity in 
Medical and Surgical Practice,” by Dr. H. Lewis Jones, M.D.—Saturday, 
March 10th, at 11 a.m., Students’ Visit to the Works of the Langdon- 
Davies Electric Motor Company, Limited, 101, Southwark-street, S.E. 
Meet at the Works, 

Society or Arts.—Monday, March 5th, at 8 p.m. Cantor Lectures. 
Four Lectures on ‘ Photography of Colour,” by Mr. E. Sanger Shepherd. 
Lecture I.: Introductory— White light—-How light waves travel—Compo- 
sition of white light—The spectrum—The measurement of lights and 
shadows—The measurement of colour.—Wednesday, March 7th, at 8 p.m. 
Ordinary Meeting. Paper, ‘‘ Macombe’s Country (South of the Zambesi), 
its Ancient Goldfields and Industrial Resources,” by Dr. Carl Peters. 

Tue InstituTION oF Civi. ENGINEERS.—Tuesday, March 6th, at 8 p.m. 
Ordinary meeting. Paper to be discussed, ‘‘Corrosion of Marine Boilers,” 
by Mr. John Dewrance, M. Inst.C.E. Paper to be read, ‘‘ A Short History 
of the Engineering Works of the Suez Canal,” by Sir Charles Hartley, 
K.C.M.G., M. Inst. C.E.—Friday, March 9th, at 8 p.m. Students’ meet- 
ing. Paper, ‘The Distribution of Stress in the Walls of a Thick Cylin- 
der,” by Mr. John Duncan, B.Se. (Victoria), Stud. Inst. C.E., Mr. W. A. 
Wales, and Mr. G. J. Day. ; 

Roya Institution oF GREAT Britatn.—Friday, March 9th, at 9 p.m. 
Discourse on ‘ Bacteria and Sewage,” by Prof. Frank Clowes, D.Sc., 
F.C.S., M.R.I.—Afternoon Lectures at 3 p.m.: Tuesday, March 6th, 
“The Structure and Classification of Fishes,” by Prof. E. Ray Lankester,' 
M.A., LL.D., F.R.S. ; Thursday, March 8th, ‘‘ Recent Excavations at the 
Argive Hereum, in Greece,” by Mr. Charles Waldstein, Litt. D., Ph. D.; 
L.H.D.; Saturday, March 10th, ‘Polarised Light,” by the Right Hon. 
Lord Rayleigh, M.A., D.C.L., LL.D., 8e.D., F.R.S., 
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THE NAVAL ESTIMATES. 


On Monday night Mr. Goschen brought forward the 
Naval Estimates for the ensuing Parliamentary year in 
an unexciting speech. The substance of the proposals, so 
far as concerns shipbuilding and the position of naval 
engineers—the departments in which we are most inter- 
ested—admits of being succinctly stated; we cannot, 
indeed, improve in this respect on the utterance of the 
First Lord of the Admiralty :—*‘ To sum up, the substance 
of the Estimates is that our expenditure is to be 
274 millions, and our personnel is to be 115,000 men; 
including our naval reserves it is to be 150,000 men. We 
hope to create two new reserves. In the dockyards there 
are to be 32,000 men. The expenditure on ships is to be 
£8,460,000. We are to lay down two battleships and six 
armoured cruisers, besides other smaller vessels, bringing 
up the total number of ships which will be under con- 
struction or passing through construction in the coming 
financial year to seventeen battleships, twenty armoured 
cruisers, four protected cruisers, twenty-one destroyers, 
and other small ships.”” The debate following on Mr. 
Goschen’s speech has, so far, never for a moment risen 
above the dead level of mediocrity. Indeed, the proposals 
of the Government are not of a character to excite fierce 
criticism, although it is certain that the substantial 
accuracy of not a few of Mr. Goschen’s statements is open 
to dispute. 

With the astounding programme of Germany involving 
an expenditure of £70,000,000 on the construction of new 
war ships, with France contemplating an outlay of 
£28,000,000 for a similar purpose, before us; with the 
hostile denunciations and threats of almost the whole 
jealous European Press ringing in our ears, we may 
well ask ourselyes are we doing enough to maintain 
the supremacy of that Navy on which we depend for our 
existence as a nation? Two factors must be taken into 
account in arriving at a decision. In the first place, are 
we doing all that we can do? In the second place, what 
do the French and German proposals really mean? The 
answer to the first question is that we have an enormous 
total of seventeen battleships, twenty armoured cruisers— 
with the new armour equivalent themselves to battleships of 
no small power—under construction, and in addition four 
protected cruisers and twenty-one destroyers. There is 
no other nation on the face of the earth that could carry 
out such a work, at the rate at which we can carry it out ; 
and there is some force in Mr. Goschen’s contention that 
we can go no faster, even if we would. It is true that 
there are slips at Portsmouth, and docks elsewhere, which 
are empty. But it is useless to lay down new ships 
while the materials required to complete those in hand 
cannot be obtained. ‘I now come,” said Mr. Goschen, 
“to the most regrettable part of my statement—the 
failure on the part of contractors for armour, hulls, and 
machinery to earn the money taken by us in our 
Estimates, which we hoped would have been spent in the 
year. It is much to be deplored that we find that 
£1,400,000 or more of the sum placed at our disposal has 
not been earned. The most accurate calculations were 
made ; our Estimates were no mere guess-work; they 
were made, ship by ship, on the basis of what we 
supposed contractors would earn. But contractors have 
not earned the amount expected, and asum of £1,400,000 
remains unspent for these purposes. Under such condi- 
tions some critics ask that we should lay down, not two 
battleships and six armoured cruisers, but ten battleships 
and thirty armoured cruisers. It would be distinctly 
dishonest on our part if we were to suggest that we could 
undertake building and ask Parliament to vote money for 
ships we cannot build within the time. Our programme 
is limited to what we believe to be the output of the 
country in armour, hulls, machinery, and a vast number 
of accessories to be provided. The limit has been laid 
down after careful investigation founded on experience. 
After large increases in their plant, armour manufacturers 
have increased their output by nearly 50 per cent. beyond 
what it was in the previous year, but we are still short 
by £400,000 of the value of the armour we expected 
would have been produced.” 

Turning next to the programmes of France and Ger- 
many, we find that, enormous as their contemplated ex- 
penditure is on paper, it is, in truth, by no means 
fraught with risk for us in the immediate future. The 
contemplated expenditure wiil extend in the case of Ger- 
many over twenty years; that of France over eight years. 
France and Russia together will spend in the next year 
£8,454,000, or less by a few thousands than we shall lay 
out. Germany will spend about £3,500,000. Stated in 
this way, the facts are not alarming. So long as our 
output of ships in-any one year is adequate, it matters 
nothing what the total output of another nation may 
have reached in twenty years. To look so far ahead 
in naval estimates is futile. Warships become obsolete 
in much less than twenty years. So do Governments, 
even in countries ruled over by Emperors. We think 
that the Admiralty programme may be considered 
sufficient for the present year, particularly when it is 
borne in mind that our naval expenditure has risen 
steadily during the last five years from £18,700,000 to 
£27,500,000, and to this enormous sum will probably 
be added an expenditure on naval works, bringing up 
the total to about £30,000,000. With these figures 
before us, there is no ground for the assertion that the 
Admiralty are stinting expenditure. When the Bill 
comes in, the taxpayer will probably think that the 
error has consisted in spending too much rather than too 


‘little. 


We regret to find that Mr. Goschen has made no refer- 
ence to the demand of the engineer officers for executive 
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rank. On the other hand, he has not passed the engi- 
neers in silence. The dry official statement of what the 
Admiralty have done runs as follows :—** The promotion, 
status, and pay of engineer officers have been recently 
considered bya Committee of the Board, with the result 
that the following changes have been approved:—The 
list of chief inspectors of machinery has been increased 
from five to eight, and that of inspectors of machinery 
from eight to thirteen. The engineer-in-chief has been 
given the relative rank of a rear-admiral. The rank of 
staff-engineer has been abolished. Chief engineers will 
rank with lieutenants of and above eight years’ seniority, 
while engineers on promotion will rank with lieutenants 
of less than eight years’ seniority instead of, as now, with 
but after lieutenants. In other respects the relative 
rank of engineer officers remains unchanged. Engineers 
will be given a new scale of pay, viz., on promotion, 10s. 
a day; after four years, 11s. aday; after eight years, 12s. 
a day; and the allowance of 1s. a day at present paid to 
senior engineers for all ships will be replaced by a scale 
varying, according to responsibility, from 1s. to 2s. 6d. a 
day.” We hasten to congratulate Sir John Durston on a 
well-earned honour. 

Although on the whole we think that the Admiralty pro- 
gramme is satisfactory, we also perceive that it contains 
not afew matters open to sharp criticism. To attempt to 
deal with these questions now would extend the length of 
this article far beyond reasonable limits. The statement 
that the country as a whole is unable to build warships 
for Great Britain faster than they are now being built 
will be keenly disputed, and has been disputed already as 
far as Sheffield is concerned, in the House of Commons. 
Again, are we building a sufficient number of destroyers, 
andare Mr. Goschen and his advisers correct in their de- 
preciatory estimate of what we may term a fourth-class 
eruiser—a craft akin in dimensions to our torpedo gun- 
boats, but much faster? Four such vessels were included 
at one time in the French programme, but they appear to 
have been abandoned as hopeless. On these points, and 
others such as these, we must reserve our criticism. It 
is much to be hoped that the discussion of questions of 
the last importance in the House of Commons will not be 
left in the hands of irresponsible critics with an amateur 
acquaintance with the subject at issue; and for the most 
part each full of some special fad which warps his views 
and neutralises the value, such as it is, of his criticisms. 
As a rule, Admiralty erities in the House of Commons 
tind fault with what is being done, but are unable to sug- 
gest anything at once better, and possible, under the ruling 
conditions. 


OUR NEW GUNS AND AMMUNITION. 


Tuk First Lord, in his statement on the Navy, tells us that 
our manufacture of guns goes on satisfactorily, especially 
that the new 9°2in. and 7-5in. guns will soon be com- 
pleted, the former for issue, the latter for trial; and further, 
that the conversion of our 6in. guns into quick firers will 
soon be completed in all ships that are considered worth 
the expense, and for reserve batteries and drill ships, 
and that their supply of cordite will be complete at the 
end of the present year. This is fairly satisfactory. The 
new guns are very powerful of their type, representing 
an extreme development of length of bore and high 
muzzle velocity. and great power of penetration through 
armour. This type has been developing for many years. 
England is well represented by these pieces, and England 
alone has actually in the service any number of guns of 
wire construction, Russia and America having apparently 
ceased their efforts in this direction. It will probably 
seem barbarous and retrograde to object to the 
form of development which our new type of guns 
have taken. Without going so far as this, we think 
that we should guard against being drawn into false 
directions. These individual guns may be needed— 
in fact, the 7°5in. gun is, we think, a necessity in more 
than one way. That is to say, not only shall we soon 
need a quick-tiring broadside gun of greater power than 
our 6in. guns, but the piece must be one of somewhat the 
actual proportions assigned to the 7:5in. gun. It must, 
in fact, have considerably greater penetration than the 
present 6in. gun if it is to perforate 6in. hard-faced 
armour, while, at the same time, the weight of the pro- 
jectile must be kept down as much as possible if we are 
to load and fire quickly. This shuts us up to a small 
bore, and the gun must be a long one, with high muzzle 
velocity. We understand that about 3000 foot-seconds is 
talked of ; this, with a 200 lb. projectile, gives a muzzle 
energy of 12,480 foot-tons, with a perforation through 
32in. of iron. This is an enormous result, but we have 
no hesitation in saying that while the gun is right, so far 
as it can go, that anyone who expects this to be realised 
on service will be entirely disappointed, because while 
this velocity may be got perhaps with a new gun, it will 
rapidly fall with the range, and because the bore of the 
gun will very soon wear, and thus the muzzle velocity will 
drop very considerably. 

Lieut. Meigs, of Bethlehem, has recently raised the 
question whether these small bores with high velocities 
are not an unprofitable form of energy, and we are forced 
to agree with him. That is to say, velocity in a shot 
resembles speed in a ship in the fact that we pay very 
heavily for it in more than one way. On paper, such 
a gun as this appears admirable. Considered as a 7°5in. 
piece, the results are, indeed, splendid; but this way of 
taking the calibres as the standard of comparison is mis- 
leading. The gun, we are told, will weigh 17 tons, and 
we have always maintained that the weight of metal re- 
presents the capital invested, as it were, and the possible 
work is proportionate to it. The heaviest 8in. gun of new 
type weighs only 15 tons. The old obsolete 10in. muzzle- 
loader weighed but 18 tons, with a projectile of more than 
double the weight of that of the 7°5in. gun, namely, 
410 lb. The energy was only 5408 foot-tons, but the 


same metal could now be employed much better with 
slow-burning powder, and a much better ballistic result 
The comparison of what we have in this new 


obtained. 


7-5in. gun with what might be got with a larger pro- 
jectile, and a muzzle velocity of, perhaps, 2000 foot- 
seconds, would, we believe, show the latter to be much more 
profitable and trustworthy, both range and continued firing 
telling much less against the gun. We may say at once 
that the alternative is not allowable in this instance, 


Judging from the names on the back of this Bil] and 
from the careful provision that only duly qualified work 
ing boilermakers shall be inspectors, it would a noni 
that this, like the Persons in Charge Bill which is to be 
brought forward on the same day, is only a trade union 
Bill exploited in the interests of working boilermakers 


because the larger projectile could not be loaded so fast | It acquires, however, greater importance from the faet 


nor penetrate so much, and we require all the perforating 
power we can get; 32in. of iron sounds enormous, but 
this would not mean more than 10in. of Krupp process 
armour and an angle of impact of 30 deg. from the direct 
line, and the fall of velocity from wear of bore and range 
would leave us even less margin than we could wish 
against 6in. Krupp armour. The fact is that our guns 
must be made with a view to what we want them to do. 
As we have repeatedly said, 6in. hard-faced steel is a 
most manageable thickness of plate as will be much 
used in future. The Colon and ships of similar class 
have been practically covered with such armour, and 
clearly we must have secondary armaments capable 
of perforating it even at some sacrifice. This con- 
dition does not apply to larger guns. A_ projectile 
which cannot perforate the secondary parts of an 
armour-clad enemy is useless, but the perforation of 
her belt is quite another matter. A powerful armour- 
piercing shell in the upper structure might often do more 
harm than a shot perforating the belt. Lieut. Meigs 
has recently been engaged in designing and constructing 
a heavy gun of large bore—namely, an 18in. gun— 
whose weight does not differ much from that of our 
12in. wire gun. This piece would have the advantages 
of preserving its muzzle velocity, which is, we believe, 
about 2000 foot-seconds as to range, and the bore would 
wear much less. The bursting charge would be enormous. 
Against this we have to put the inconveniences of in- 
creased weight and bulk of projectile, both in storage and 


loading. We need to see this interesting question 
practically worked out to form any real opinion, 
and our present point is only to emphasise the fact 


that our special needs as to perforation have driven 
our guns to take a wasteful form of energy, and 
we should be on the watch for any opening to 
take a profitable departure in a new direction, the 
possibility of which seems at present confined to our 
larger guns, and we should think specially the larger guns 
of our cruisers. 

The conversion of all our secondary armament guns to 
quick-fire action is of great importance, and a good 
system of conversion having been arrived at, it is satis- 
factory to know that it will be completely carried out 
before long. Cordite is a special element in our system ; 
it may be questioned if it is very satisfactory in the face 
of the tremendous rate at which our guns wear out. A 
few weeks since, we noticed the fact of our steel being 
slightly softer than that generally used on the Continent. 
A much more important matter is the nature of our 
powder. All smokeless powders consist largely of gun- 
cotton, on which account we ought to pay a passing 
tribute to Austria and Baron Lenk. Gun-cotton requires 
the addition of an oxidising ingredient—nitro-glycerine 
being used by Germany, ourselves, and others; and 
nitrate of baryta by Russia and the United States. The 
former offers the advantage of complete action, the whole 
of the products of combustion being gas. The latter is 
only semi-smokeless, and its incomplete action prevents 
the full development of power, but it is said to injure the 
bore very much less than the nitro-glycerine powders, 
especially cordite, which contains much the largest pro- 
portion. We state the case as it is put; we are not 
aware of any trustworthy results obtained by comparative 
trials of powders. It is claimed for cordite that its 
erosion is remarkably even, and we know that much can 
be done to prevent it by special gas checks. The whole 
matter, however, cannot be said to be satisfactorily 
worked out, and it is well that we should recognise it and 
keep our eyes open. 

As regards projectiles, in the present state of things a good 
armour-piercing shell is the projectile most needed, and 
we may congratulate ourselves on having one. Ships will 
probably depend more on their heavy quick-firing bat- 
teries than on other guns; while we have 6in. of 
hard-faced armour in front of the secondary armaments 
in our strongest ships, nearly all foreign ships have 
very inferior protection, so that, on the whole, we have 
much upon which to congratulate ourselves at the pre- 
sent time. 


PROPOSED BOILER LEGISLATION, 


On Wednesday, the 7th March next, an endeavour will 
be made to read a second time Mr. l’enwick’s Bill for 
Boiler Registration and Inspection. He has secured the 
first place on the list, and it is therefore certain to come 
before the House of Commons and be dealt with in some 
manner. Its principal provisions are: (1) That every boiler 
shall be registered ; (2) that every boiler so registered 
shall be examined and inspected twice completely and 
three times whilst under steam during each twelve 
months of its working; (3) the Board of Trade shall 
appoint boiler inspectors for the purpose, and such 
inspectors shall be technically trained and duly qualified 
boilermakers who have served a legal apprenticeship and 
worked at their trade as journeymen for a term of five 
years at least. There are, of course, provisions for the 
carrying out of the inspection, and finally it is provided 
that the remuneration of the boiler inspectors and all 
expenses incurred by the Board of Trade in providing 
for the registration, examination, and inspection of boilers 
shall be paid out of money provided by Parliament. Then 
follows a list of boilers to which the Act shall not apply, 
viz., (a) to any boiler used exclusively for domestic pur- 
poses; or (4) to any boiler used in the service of her 
Majesty ; or (c) to boilers of any ship which is for the 
time being exempt under this Act or is not registered in 
the United Kingdom; or (d) to the boilers of locomotives 
belonging to any railway company in use for the purpose 
of drawing or propelling trains. 


| that upon the same day Sir William Houldsworth igs ye. 
| introducing in a slightly modified form his Boiler Regis. 


| tration and Inspection Bill which he has now championed 
| for so many years, but which, as we have good reason to 
know, has only been supported by a few individuals jy 
| Manchester. It certainly behoves every steam user and 
owner of boilers carefully to examine the three Bills 
| which are to be brought forward on March 7th next, So 
‘far as we can see, and as we have on previous occasions 
strongly pointed out, there does not appear to be 
any necessity whatever for either Mr. Fenwick’s oy 
Sir William Houldsworth’s Bill. Nor would it appear 
that further Government interference is necessary 
beyond possibly a slight modification of the present 
Boiler Explosions Acts of 1882 and 1890, which 
have Pes so beneficially in reducing the number 
of explosions. Moreover, we think that any intelligent 
man, knowing what are the acquirements of a working 
boilermaker of five years’ standing, would undoubtedly 
come to the conclusion that such a man would probably 
be one of the most unsuited that could possibly be 
selected to fulfil the duties of a boiler inspector. [t 
would be difficult to conceive a more illogical conclusion 
than that the workman who constructs a boiler should 
be the one who decides all questions as to its structural 
fitness for a stated pressure and working conditions. It 
would be as reasonable to insist upon the building sur. 
veyor being a working bricklayer of five years’ practical 
experience, The selection by the promoters of the Bill 
of such men to fulfil the duties of boiler inspectors seems 
to offer a conclusive proof of how little they have grasped 
the conditions of the problem they are attempting to 
solve. 

An examination of the results of explosions as reported 
by the Board of Trade, under the Boiler Explosions Acts, 
1882 and 1890, offers proof that no system of inspection, 
even by the most competent inspectors, would extinguish 
boiler explosions, as it will be seen by an examination of 
the last nine annual reports issued by the Board of Trade, 
that of 313 explosions on board vessels afloat, 167 oc- 
curred to boilers under the supervision of the Board of 
Trade or Lloyd’s survey, or both. An examination of 
the whole of the number of explosions reported on during 
that time, namely, 761 in all—many of which, it may be ob- 
served, did not happen to steam boilers—will show that of 
the 448 explosions on land reported on, 332 were harmless 
to life. 189 deaths, however, were caused by the re- 
maining 116 explosions. A further analysis shows that 
74 of these explosions, which caused the loss of 
72 lives, could not have been prevented by any 
system of inspection, occurring, as they mostly did, 
from shortness of water, impact of water in steam 
pipes, &e. In 27 cases it was difficult, if not impossible, 
to say whether inspection could have prevented the 
accidents. Of the remaining 42 explosions, caus- 
ing the loss of 71 lives, four did not happen to steam 
boilers, but, including them, an average of about 
eight lives per annum could have been saved if careful 
inspection had been adopted. From these figures it will 
be seen that a large proportion of the boiler explosions 
which take place are true accidents; that is to say, no 
foresight on the part of the boiler owner could have pre- 
vented them. 

It would appear that the appointment of Board of 
Trade Inspectors would rather weaken the character of 
| inspection than strengthen it, as at present the searching 
| formal investigations made by the Board of Trade invari- 
ably result in the detection of the person to whom the 
explosion may be debited, and blame is fixed upon not 
only the steam user but the superintendent engineer, 
works manager, boilermaker, or attendant, or inspector, 
as the case may be; but when a Government official was 
in question nothing further would be heard of the matter. 
That this is not a mere opinion, an examination of the 
Board of Trade reports will conclusively show, as in no 
instance has a fine been inflicted where the Board of 
Trade or Lloyd’s surveyors have been in question, 
although no less than 167 explosions have occurred to 
boilers under their inspection. It will be generally 
admitted that the less trade is hampered and restricted 
by legislation the better; and the present crisis in the 
nation’s affairs does not seem a desirable moment to in- 
crease the taxes by about a million pounds sterling per 
annum, which would be about the cost of the system of 
inspection proposed. Further, it appears to be generally 
overlooked by the promoters of these Bills that some 
two-thirds of all the boilers working on land are already 
under the inspection of boiler insurance and inspecting 
associations. Accidents to boilers under the care of these 
boiler insurance and inspecting associations are very 
rare, and when accidents do occur they are usually due 
to shortness of water or unpreventable causes. 

It would appear, therefore, desirable to consider more 
carefully what is the simplest and cheapest way of ob- 
taining the desired end. As we have ‘frequently pointed 
out, a slight modification of the present Boiler Explosions 
Acts, which have proved so beneficial, would effect all 
that is possible. Although the Boiler Explosions Act 
was passed in the year 1882, its provisions were not co1- 
pletely enforced until after August, 1889, and since that 
date the number of explosions and the loss of life has 
been enormously reduced. The punitive provisions of 
the Bill have only been very lightly and easily put in 
force; and even in the grossest cases which have come 
under the notice of the Board of Trade only very small 
and inadequate fines were inflicted. If any further legisla- 
tion is contemplated, a small but important modification 
of the present Boiler Explosions Acts of 1882 and 1890) 
would, as we have said, be all that is necessary to extin- 


guish preventable boiler explosions. These moditi- 
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e based on three conditions, namely—(1) 
he bare fact of a boiler exploding should be 
That He vidence of criminal negligence, and that the 
taken ftothe contrary, therefore, should lie upon the 


should b 


00 
aus of _ or owner & condition analogous to that under 
hoiler us er finds himself when prosecuted 


the steun Us 
which Oe smoke ; (2) That the expenses of proof, or 
for 


: of fine, should, in the event of his being 
a ae be charged upon him; and (8) That the 
default shall be made as public as possible 
ay rtisement or otherwise. If these changes were 
by advrreventible boiler explosions would shortly become 
thing of the past. 
In order, therefore, to prevent the passing o ese 
ils, which may seriously hamper and restrict progress, 
- hin regard to engineering matters and to the carrying 
- f trade, our readers who are interested should make 
resentation to their parliamentary representatives 
eee secure the matter being dealt with somewhat on 
ihe lines we have suggested. 


{HE PRELIMINARY EDUCATION OF ENGINEERS. 


Tur governors of Bedford Grammar School have 
initiated a series of classes specially suited for lads 
-hose future career is to be that of an engineer. These 
lads, and these only, can give up the study of Latin and 
Greek and occupy the portion of their time—which at 
most public schools is the largest portion—thus saved in 
the study of those subjects in which an engineer must 
be well up. The governors are not about to teach engi- 
neering, but what they are doing is to devote the greater 
rt of the boys’ time to those studies which are most 
important to an engineer—such as mathematics, physies, 
chemistry, electricity, and hydrostatics. A movement 
aich as this in a large public school of very high repu- 
tation and considerable age, is of too much importance 
to be passed over with a bare mention of the fact. The 
wtion of the governors of Bedford Grammar School 
may be regarded as an episode in the history of technical 
education. No doubt it is the result of pressure brought 
to bear on the authorities ; whether it is to be regarded 
asa wise innovation or not is open to discussion. It is 
quite possible, on the one hand, with strict propriety to 
praise it; on the other hand, not a few whose opinion is 
of great weight will say that it represents a decadent 
policy, Everything depends on facts and considerations 
which are not at once obvious, and to which, we think, 
attention may with advantage be directed. 

A grammar school does not rank with such great 
schools as Eton or Rugby, Westminster or Harrow, and 
that which may be quite in place in the first may be 
wholly unsuitable to the others. We may, then, have some 
such question as this presented to us. Ought a boy 
who is intended to become an engineer to receive his pre- 

liminary education at one of the great ancient schools of 
this country, or at a modern school? Put in this way, it 
will be seen that the wisdom or folly of such a step as 
that taken at Bedford is not called in question. We do 
not for a moment believe that science or modern 
languages can be properly taught or properly learned at 
any of our great public schools, not even at those which, 
like Westminster, have a modern side. There are no 
beings in the world so conservative as boys. Their 
respect for the traditions of their schools is overwhelming. 
The whole air of such a place as Eton is distinctly opposed 
to the modern—and we do not use the word in an in- 
vidious sense—vulgar tone of the modern school. We 
may, therefore, set on one side the ancient school, and 
confine ourselves strictly to the question, which is the 
better school for the future engineer? It is, unfortunately, 
a dificult question to answer, in the sense that a great 
deal may be said on both sides. Much of the difficulty is 
caused, we think, by a want of knowledge of what is meant 
by aclassical, as distinguished from a modern, education. 

The former, in the popular mind, too often means a 

dead waste of time in trying to learn languages which 
can never be of the smallest value to the pupil. This is 
a perfectly correct view within certain limitations. But 
those who are familiar with the subject, those who have 
either had the advantages of a great public school educa- 
cation themselves, or who have been familiarised with 
the facts by their sons, know that a classical education 
involves much more than a mere grinding at the Latin or 
Greek grammars, or a laborious stumbling through the 
pages of Cesar or Virgil. The dead languages are but a 
part of a great whole, but a feature in a system not of 
education but training, which has given England scores 
of the greatest men—warriors, legislators, poets, lawyers, 
divines—that the world has ever seen. There is a deep 
well of truth, a fine national lesson, in the well-known 
phrase, “ Waterloo was won on the playing fields at Eton.” 
It is wholly impossible to find words which can convey 
to those who have not had experience anything approach- 
Ing @ just appreciation of what our great public schools 
can do in moulding the future conduct through life of our 
sons. The influence may, it is true, once and again be 
evil. But only too often the school is blamed for the 
fault of the boy. 

Are we, then, to say, without further question, that the 
preliminary edueation of the engineer will be best carried 
= or Harrow, or Rugby ? Certainly not. Far 
depends on circumstances and usually uncon- 
to permit us to give any such rough-and- 
ri Hes Py the first place, we have to consider the 
ge er of the boy; in the second place, the cost of 
ead a It is beyond question the fact that 
pint ; oys intended to take their father’s place in the 
Pg ofa great company or shipbuilding establishment, 
Washed th hyo in a classical school will be hours 
by no means invariably the case. 
engineers, and most able financiers 
benefited vain ad a thorough classical education, and 
aedkic pes ava But, as we have said, it is not the 
the alone that we have to consider, but 
dailies aching implies in the present day. If we 

our attention wholly to such schools as that at 


Bedford, then we have nothing to say but what is good 
of the policy of the governors. The mere teaching of 
Latin and Greek for three or four years to lads who have 
no proclivity for the dead languages, no interest in their 
poetry, no care for the past ages, is simply waste of time. 
In such schools science can be taught to some advantage. 
Whether it will or not always beso taught rests with the 
ruling authorities. It isat all events certain that a school is 
not the place to acquire a working knowledge of French 
and German. The atmosphere of a modern school 
must be, and is, totally different from that of the ancient 
foundations. There will be no antagonism to be overcome 
among the boys. There is no modern side to be treated 
with contumely by the classical side. A boy from 
Bedford may be no doubt better equipped in some ways 
to undertake the position of an engineer than the youth 
from Eton or Rugby, and yet the first will probably lack 
much of excellence that the other possesses. In a word, 
the great publie schools give that which no modern 
school can bestow—a something intangible, indefin- 
able, yet potent. Pity it is that the haste and hurry 
of modern life goes so far to exclude the engineer 
from the possession of qualities which may be felt, though 
they cannot be seen. 

Nothing can be further from our intention than a desire 
to depreciate the teaching and training of such establish- 
ments as Bedford Grammar School. That they are 
competent to turn out men who are very well educated 
in a fairly full sense of the word we do not for a moment 
doubt. As we have said, we believe that the change 
which enables pupils to devote themselves solely to the 
study of French and German, chemistry and mathe- 
matics, in lieu of Latin and Greek, is highly com- 
mendable. But none the less do we refuse to believe 
that even a smattering of Latin and Greek may not be 
of infirite value. It is impossible for anyone even 
to dabble in classical lore without having a new 
world opened to him; a world of giants, a world peopled 
by men and women far removed from the somewhat 
sordid cares of every-day life. It is worth not a little to 
know that great men lived before ourselves; and that life 
is not wholly an affair of pounds, shillings, and pence, the 
price of pig iron, strikes, freights, and machine tools. 


THE DESTROYER BAT, 


A sERIOUs mishap, fortunately unaccompanied with loss of 
life, took place on board the torpedo destroyer Bat on the 
21st ult. She was engaged on instructional class duty. The 
instructional classes have a course of four weeks—the first 
three weeks consisting of runs at gradually increasing speeds, 
culminating in one hour’s run at top speed. In the case of 
the Bat, this full power run was in course of being 
carried out. Everything was apparently going well, the 
hour was nearly up, the engines were making 360 revo- 
lutions and the boat was travelling at 28 knots. A loud 
noise was then heard, followed by an escape of steam. 
Steam was promptly cut off and the eight occupants 
of the engine - room at the time succeeded in getting 
on deck without injury. The starboard engine was found to 
be badly damaged, and the Bat returned to Devonport with 
the port engine only. On further examination, it is stated 
that the prime cause can be traced to the cap of the low- 
pressure crosshead brasses, which fractured across one of the 
bolt holes. This fracture freed the connecting-rod, which 
knocked against, and badly bent, the crosshead guide, and 
made a bulge in the condenser. The piston being also free, 
was forced up and broke the cylinder cover, at the same time 
badly cracking the cylinder. It is certainly wonderful, seeing 
what happened, that no injuries were sustained by any of the 
men in the engine-room. As it was, there was a rush of steam, 
which promptness on the part of someone stopped by 
closing the main steam valve. Had it been in connection 
with the high-pressure cylinder, one trembles to think what 
might have happened. We know what took place in con- 
nection with the Bullfinch. We understand that an inquiry is 
to be instituted into the cause of the accident, and we there- 
fore, for the present, refrain from comment upon it. 


WAR MATERIAL FOR THE BOERS. 


On the 26th ult. there appeared a notice in a Laffan tele- 
gram printed by certain of the daily papers, that when 
General Buller’s troops entered Colenso a search-light plant 
bearing the name of Ransomes, Sims, and Jefferies, 
Limited, had been found in the Boer lines. We at once 
made it our business to inquire into the matter, in the hope 
that the firm might be able to give some clue to the channel 
through which the Boers contrive to procure their supplies. 
Unfortunately, yet as we expected, the makers could not help 
us. In another column we print a letter which we have 
received from them. Although no one who knows the 
Ipswich firm would suppose for a moment that it could 
knowingly lend itself to any schemes for supplying the 
enemy, we are glad to give this prompt repudiation the 
widest publicity. 


DOCKYARD NOTES. 


THE last week or two has been fruitful of disaster to 
destroyers, and demonstrated, if demonstration were neces- 
sary, how important it is to have a large reserve of these 
fragile boxes of machinery. No doubt they could be handled 
so that accidents would be rarer, but if that were done half their 
utility for training would be lost. An officer can only learn 
destroyer work by a year or so of rough-and-ready practice 
and unlimited resource and daring. He must run risks in 
peace time if he is to be any good in war. The wonder is 
that accidents are so rare, for, when all is said and done, to 
drive a tandem down Piccadilly would need no more nerve 
and skill than running a destroyer. The skippers and 
engineers of destroyers have to do things that would turn 
gray the hair of ordinary people to see. 

At the present moment the Bat is laid up. Half 
her consorts are in the same plight, owing to one having 
broken adrift in a gale and smashed into the others. The 
Teaser, at Portsmouth, has 6in. nipped off her bow. The 
Hunter, which had her bow neatly doubled back some 
months ago, is still in basin at Portsmouth in that con- 
dition. It has, so far, not been deemed worth while to 


repair her. 


A sop has been thrown to naval engineer officers in the 
matter of pay, but it is not much of a sop. Few people out- 
side the service realise that an engineer Dfficer of thirty-five 
gets about the same pay as a twenty-five-year-old executive. 
The bitterest opponent of the naval engineers’ claims would 
allow that this sort of thing ought not to be; but we do not 
think Mr. Goschen’s latest utterance puts things right. With 
regard to the wished-for executive rank, nothing has been 
done. Probably the unfortunate turn taken by the recent 
agitation—or rather by ill-informed civilian sympathisers— 
may be held as an excuse for this. The Admiralty will never 
move if they can help it. At the same time it should be borne 
in mind that most executive officers are in favour of executive 
rank being granted to engineers in their own department, and 
now that virulent agitation has died out, engineers may look 
for unexpected help in that quarter. Improved pay will mean 
improved status, and a lessening of friction over the social 
question, which was one of the rocks encountered. 


Executive titles are another matter—they will not come 
yet awhile, at any rate. Were military titles, or some revival 
of the old master’s rating, the end sought for, no opposition 
would be met, but in all navies the executive are very jealous 
of their special titles, and will never agree to share them of 
their own free will. “On the other hand, if a merchant service 
mate is good enough to earn a lieutenant’s title, an engineer 
with executive rank may naturally demand why he, a genuine 
naval officer, should not be held equally worthy. 

Caprarn R.N., is the inventor of a small 
tactical naval war game for one player that will shortly be 
on the market. So far as we can learn, it is more or less on 
the draught-board principle. 


Onr of the Asaki’s 6in. guns fell into the basin at Perts- 
mouth while being hoisted on board. It has, however, been 
recovered undamaged. 


A NEw building slip is to be made at Chatham dockyard. 


Tur Reserve Squadron is collecting, and at the moment of 
writing several ships are at Spithead. They will shortly 
leave for Portland. 


On Tuesday, February 27th, the Seagull left Portsmouth 
for another 1000-mile run, to test the earliest and obsolete 
type of Niclausse boiler. The report that this gunboat is to 
be fitted with paddles, to demonstrate definitely that screws 
are superior, is, however, incorrect. 


Tur work of mounting two heavy modern guns to the 
east of Southsea Castle is making satisfactory progress. A 
tramway is being laid across the Common to carry the 
necessary earth for the earthworks. 


THE MICROSCOPIC STUDY OF METALS. 


At the meeting of the Cleveland Institution of Engineers held 
at Middlesbrough on Monday evening, Mr. G. J. Clarkson, pre- 
sident, in the chair, Mr. J. E. Stead, F.C.S., F.1.C., delivered an 
address on this subject, which is one to which he has devoted a great 
amount of attention during several years. The result of his labours 
and that of others who have taken up this question may be said to 
mark a new era in metallurgical practice. Mr. Stead not only 
delivered an address, but he gave a practical demonstration of the 
method of preparing metals and alloys for microscopic examination, 
cutting, grinding, polishing, and etching samples of metals, and then 
exhibiting the specimens under a number of microscopes. Taking a 

iece of pig iron, and polishing it toa perfectly fine reflecting surface, 
Mr. Stead showed that the essential constituent parts were gathered 
into separate and easily distinguishable centres. The carbides 
were also shown to be in isolated silver crystals, while the phos- 
phorus and sulphur compounds were seen each distinctly separated 
from the other constituents. It was demonstrated that if a piece 
of white pig iron, containing carbon, sulphur, and phosphorus, 
was polished brightly, so as to have a mirror-like surface, and then 
heated until it beeame purple in colour to the naked eye, when 
examined under the microscope it was seen that the various con- 
stituents were diversely coloured from each other, the iron being 
a fine sky blue, the carbides an -orange colour, the phosphides a 
pale-brown yellow, and the sulphides a slaty blue. That phos- 
phides could be identified in that way was an entirely new 
discovery. He had demonstrated that they could. Hitherto 
practical iron manufacturers had had a difficulty in telling whether 
pig iron contained phosphorus—it was impossible to tell from a 
fracture whether it was present or not. But by the simple pro- 
cess of polishing a chip of the iron as described, and examining it 
under the microscope, they could tell at once whether phosphorus 
was present. A point of great importance to manufacturers was 
that by this process metallurgists were enabled to say at once, in 
very many cases at least, whether or not steel had been badly 
treated after it left their works. Frequently manufacturers had 
steel returned because it was alleged by the users that it was not 
up to the standard. By examining a specimen under the micro- 
s2zope they could readily ascertain whether the steel had heen 
improperly treated by the users, and so settle any dispute as to the 
quality of the material supplied by them. 

Mr. Stead exhibited a series of alloys showing that instead 
of being homogeneous, as was generally supposed, they really were 
practically concretes, and were built up of various crystals. A 
large number of samples of metals, alloys, and crystals were ex- 
hibited, as well as numerous photographs enlarged from the micro- 
scope. Mr. Stead showed that specimens could be prepared for 
the microscope in a very few minutes. A new departure was made 
in connection with the meeting of the Cleveland Engineers, as Mr. 
Stead entertained the members to light refreshments during the 
meeting, the after part of which was practically a conversazione. 


THE BRITISH CORPORATION FOR THE SURVEY AND REGISTRATION 
oF SHIPPING.—This body has now upwards of 600 vessels on the 
register, representing about one and a-half million tons. Although 
shipbuilding was much interrupted during 1899, through the 
enormously enhanced cost of construction of ships and engines, 
twenty-six vessels and twenty-nine sets of machinery were built to 
Corporation class and rules, and at present thirty-eight vessels— 
most of them of great size and power—are under construction to the 
exclusive classification of the Corporation and two to AA double 
class ; while more than a corresponding number of engines are also 
being built. During the year the Corporation assigned load-lines 
to 153,918 tons of shipping and added 106,234 tons to the register. 
In view of the frequency of breakages in propeller and crank shzfts 
—such occurrences being often traceable to the undue severity of 
the weather at sea acting through the propellers on the shafting of 
ships of full form when in ballast trim, and sometimes apparently 
due to irregularity in quality of shafting built up from mixed 
material—the Corporation have resolved to specify the class of 
material from which shafts are henceforth to be formed, and that 
the sizes of these shafts must be determined according to a formula 
that takes into account the various elements of strain, The effect 
of this, the Corporation expert committee believes, should be to 
secure stronger shafts generally, and particularly in ships whose 
shafts are exposed to excessive strain. 
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ELECTRIC TRAIN LIGHTING APPARATUS—PARIS, LYONS AND MEDITERRANEAN RAILWay 


ELECTRIC LIGHTING OF RAILWAY CARRIAGES. 


Tue French railway companies have been giving a great 
deal of attention to the electric lighting of carriages, but 
their experience, so far, has shown that the systems already 
introduced have for the most part a very limited application. 
It appears, however, that very good results are being obtained 
in this direction by a new system which has recently been 
tried on one of the corridor carriages of the Paris, Lyons, 
and Mediterranean Com- 
pany. The method is a 
modification of the Stone 
system, and resembles it in 


ance of the brake, and though the tension at the poles of the 


dynamo of course increases with the speed of the train, the | 


inverse tension at the poles of the motor increases at the 


same time with its speed, with the result that the voltage | 
supplied to the lamps and the battery remains uniform. | 


Besides these appliances the system comprises an auto- 
matic reversing switch to allow for difference in direction of 
running. 

The generating dynamo—A A in the figure above—is 


the sense that the electri- 
cal equipment is composed 
of a battery of accumulators 
and a generating dynamo 


which furnish a constant 
current beyond a certain 
train speed, but the system 
of regulating the intensity 
of the current is entirely 
different from the Stone 
device. The speed of the 
dynamo is proportionate to 
that of the axle, and the 
tension at the poles is also 
proportionate to the speed. 
So long as the tension at 


the poles of the dynamo 
is below the tension at the 
poles of the battery the 
circuit between the two is 
kept open by an automatic 
interrupting and connecting 
device, and the field mag- 
nets of the dynamo are ex- 


cited by the battery, which 
at the same time furnish 
the current for the lamps. 
But when the train in- 
creases in speed, and the 
tensions of the dynamo and 
the battery are the same, 
the device couples the 
battery with the dynamo 
in parallel, and the dynamo begins to furnish a part of the , 
current necessary for the lamps and for exciting the field | 
magnets. As the speed increases the dynamo not only | 
supplies the current for this purpose, but charges the battery. | 
To limit the intensity of the current generated by the | 
dynamo a novel form of regulator is employed in the shape of | 
a small motor in series operating with the current from the | 
dynamo, and carrying a pulley and a brake. When the volt- 

age has reached the limit necessary for lighting the lamps and 

charging the battery, the motor begins to overcome the resist- 


TRAIN LIGHTING—REGULATING MOTOR 


of the bipolar type, and its normal output is 30 am- 
péres at 15°5 volts, when running at 1350 meinen | 
It is suspended from the underframe of the carriage 
by a couple of hangers, which allow of its being inclined | 
each way, if desired, and is kept rigid by a rod, one end of | 
which screws into the box H containing the regulator so that 
the dynamo may be given any inclination. The armature 
shaft carries a small leather wheel which presses on the 
inside of the carriage wheel. The shaft Bis made in two parts, | 
and is rendered flexible by a connection of india-rubber. 


, A vertical leaf spring supports the end of the shaft by means 
of ball bearings, and a horizontal spiral spring E attached to 
| the footboard presses the small leather wheel upon the carriage 
wheel with a pressure of about 30 kilos.—some 60 1b. This 
arrangement has been adopted in the place of belt trans- 
mission, because the employment of the belt would not allow 
of the carriages running on the chariots which are employed 
at the Paris, Lyons, Méditerranée stations for transference 
| from one line of rails toanother. In the case of bogie wagons, 
| however, this objection does not exist, as they are too long to 
be moved from one line of rails to another by this means, and 
the dynamo could be connected with the axle by a belt without 
inconvenience. The regulator—see drawing—is composed of 
a series wound bipolar motor. It carries a bronze pulley, upon 
which presses a couple of carbon blocks, the pressure being 
maintained by spiral springs. The pressure of the brakes on 
the pulley is calculated so as to be exactly equal to the force 
exerted by the motor when the current is equal to 28 ampéres. 
At train speeds below 50 kiloms. an hour, the current is less 
than 28 ampéres, and the motor does not turn, because the 
| current going through it does not produce sufficient torque to 
overcome the resistance of the carbon block brakes. When 
the train attains the speed of 50 kiloms., and the current 
reaches 28 ampéres, the motor begins to turn, slowly at first, 
but with increasing rapidity as the speed of the train increases. 
The current, however, never exceeds 28 ampéres, because the 
increasing tension at the poles of the generating dynamo !s 
compensated for by the counter electromotive force of the 
regulator. Ofthese 28 ampéres 16 are consumed by the lamps, 
eight in re-charging the battery of accumulators M, and fourin 
| exciting the field magnets of the dynamo, the interruptor, and 
the reversing commutator. When the train speed falls a little 
| below 50 kiloms. the current for re-charging the battery rapidly 
_ diminishes, and at a still lower speed the battery gradually 
| takes the place of the dynamo for feeding the lamps, while, 
_ when the dynamo ceases to furnish any current, it is auto- 
matically put out of circuit by the interrupting and connect- 
ing device, or conjoncteur-disjoncteur as it is called. Is 
apparatus, as we have said, ‘connects the dynamo with the 
battery when the tension at the poles of the dynamo is equi 
| to that at the poles of the battery. It is composed of an 
| electro-magnet which takes the current from the poles of the 
| generating dynamo. The magnet attracts a soft iron 
| eylinder which offers a certain resistance by the aid of a 
| spring. When this resistance is overcome the cylinder tilts 
a small lever and effects a connection between the dynamo 
and the battery. If, as the result of a fall in the train speed, 
the tension at the poles of the battery should be insufficient 
to overcome the resistance of the spring, the cylinder falls 
back and the movement of the lever is reversed. The auto- 
matic reversing commutator is provided to ensure the current 
from the dynamo always being in the same direction, 20 
matter in which direction its armature is revolving. = 
composed of a sort of balance pivoting in the middle, ~ 
carrying at each end a soft iron cylinder which is suspend 
in the field of a double-wound electro-magnet. ll the 
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accumulators is composed of eight Boese 
d in four boxes, two on each side of the 
ight is 208 kilos., and their capacity is 
The battery itself is able to feed the 
e hours without re-charging. The 
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ne : e, and in each compartment there is a switch for 
the seo Aa of passengers, Who may increase or diminish 
te Oe f the two lamps by connecting them up in parallel 
In order not to interfere with the other lights 
ting the two lamps in series brings into 
nit at the same time a resistance, and the current 
nee «added to the current consumed by the two 
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SANITARY ENGINEERING IN SOUTH AFRICA. 
(From our South African Correspondent, ) 

sovru Africa's interest for engineers at the present time is 
almost exclusively military. The war, however, is only 
preparing the way for the execution of a huge programme of 
public works which will make the sub-continent one of the 
thie fields for engineers. Under British supremacy, Dutch 
indolence and parsimony—such as in the last session of Par- 
jiament refused to sanction the necessary expenditure for 
the continuance of the Table Bay harbour works—will no 
longer be allowed to jeopardise the health and retard the 
development of the country. Harbour works, railways, irri- 
ation and water schemes, electric lighting and traction, 
roads and bridges, are all amongst the undertakings which 
have been forced upon South Africa by reason of its rapid 
gowth, during the past few years, in wealth and population. 
Of vital and immediate import, however, is the question of 
improved sanitation. The war has not only meant the 
collection of huge bodies of fighting men, but it has also 
meant the driving into the towns of the Cape Colony and 
Natal of probably 30,000 refugees from the two Dutch 
Republics. The overcrowding of places provided with only 
the most elementary systems of sewerage has already meant 
anincrease of enteric fever, and there is no doubt that South 
Africa will have to dread a serious epidemic of disease, unless 
it recognises that the question of sanitary reform is the 
first problem that must be confronted after the war. 
The danger is all the greater because in South Africa 
those who have been responsible for water supply schemes 
have generally been satisfied with providing a plentiful 
the very shrine and citadel of Boerdom, is a model in its 
water supply, but then it owes that water supply to the 
British military engineers of the former occupation. It is 
true that Capetown, which was formerly one of the most 
famous evil-smelling towns of the world, is now engaged in 
carrying out a sewerage scheme on modern principles, and that 
the very up-to-date Town Council of Durban has the credit 
fora similar enterprise. But in both cases the schemes are 
only partial. In most other centres of population in South 
Africa the sanitation is simply deplorable. The Maritzburg 
engineer, in recommending the storing for another million 
gallons of water per day at a cost of £80,000, urges asa 
recommendation that the additional supply would enable the 
channels for the surface drainage to be properly flushed. In 
some of the up-country centres sewerage proposals have been 
under more or less animated discussion for some time back, 
with an unhappy tendency to prefer dry to water carriage 
on account of its cheaper first installation, even when a 
plentiful water supply is available. But South Africa's 
chief demand upon sanitary science will be, of course, 
the proper sewerage of Johannesburg. The sanitation 
of a city with twenty - five miles of streets, and pro- 
bably 70,000 inhabitants, is obviously a big undertaking. 
That the most primitive methods have been hitherto 
tolerated isone of the heaviest grievances of the Uitlander. 
There has been no reason except the defective sanitation why 
typhoid has always been so rampant on the Rand, but that 
py has been a more than adequate may be judged from the 
fact that during one season of dust storms, when water was 
Pe. the roads were actually watered with domestic slops. 
¢ was very properly forbidden to throw such slops in the 
street, and it was quite usual for them to stagnate in a yard 
or a garden for a week or more before the municipal autho- 
ae their periodical visitation for their removal. 
: a state of things has existed in face of continual debatings 
bee — schemes, and even of the expenditure of large 
to collect expert advice. Eighteen months 
4 Government bethought itself of this subject, 
the tight _ to make a Transvaal concession of it. It handed 
pit. ee ee and working a scheme to one of its 
would have enabled him to 
the action created such a storm o 
rovernment withdrew its concession and 
This arly le local municipality to undertake the work. 
invitin . ble? anomalous and unpopular body did, by 
D tenders for the establishment and exploitation 
foreign : “om Several offers were received from British and 
a im and presumably they are available as the basis 
nediate action after the war, though it is very doubt- 

ful whether Imperial authoriti ill s i princi 
orities will sanction the principle 
whether run private profit. However, 
loan, it is to be thee or 
urg will be entered u bate per sanitation of Johannes- 
attraction of a mad sp ore it once more becomes the 
he war, the te-inhabitati ave prevailed during 
South Africa the ene vei nic control. In other parts of 
to be hoped that 1 evil is not less threatening, and it is 
ocal authorities throughout the country 


ARMOUR PLATE FOR RUSSIA 


will abandon the procrastinating policy of the past and 
proceed boldly upon the principle that their first duty is to 
preserve the lives and healths of the community. 


CARNEGIE ARMOUR FOR RUSSIA. 


Tue accompanying engraving shows the result of a test at 
Indian Head of a Carnegie Krupp-process plate, measuring 
1lft. 2in. by 7ft. 9in. by 8in., for the Russian battleship 
Retvizas, carried out on December 28th last with an 8in. gun 
firing projectiles under conditions stated below :— 


= = = = 
SESE Esmee Stes 
1 252 | 1837 5806 16-8 2-10 2-33 
Carpenter 
2 2533 1791 5626 16-3 2-04 1-75 
Midvale | 
3 251 | 1815 5732 16-4 2-05 2-62 
Carpenter 


257 1834 | 16-9 2-12 1-25 
| 


3 Seeing that the plate defeated the attack with insignificant } 


penetration, the test did not bring out its powers ; nor could 
it be expected to do so, for it only called for a plate with 
about double the resistance of wrought iron, whereas Krupp 


process plates have shown themselves able to bear an attack | 


which would perforate nearly three times the thickness of 


wrought iron. The fact is, that this is a test to govern | 


supply, not an investigation of the full power of the plate. 


The chief interest of this trial lies in the fact that it | 


furnishes an indication of the kind of armour carried 
by this new Russian ship on her barbettes, and we are 
driven to conclude that her barbette though not invulnerable, 
is very strong. Our 12in. IX. gun, it is true, perforates 36: 8in. 
of wrought iron at the muzzle when striking direct. But 
this comes down to 32-7in. at 1000 yards. At 30 deg. with 


the normal this would still be over 24in., but this means that | 


the attack of our best gun would only get through the actual 
barbette plates, with little to spare, and any second defence 
would probably defeat it. We should be strongly inclined to 
prefer to attack such a ship elsewhere with common shells. 
Russia generally keeps her trials dark, so that it is very unlikely 
that we shall get any other sample of her new battleships. At 
the same time, it is highly probable that Russia is very well 
advised in exhibiting, because the sample that we are thus able 
to study is a very excellent one. Russian makers are not 
likely to beat this ; it is possible that they may fall consider- 
ably below it in excellence. There was a backing, we believe, 
of 12in. of oak, and a skin of two thicknesses of Zin. of steel, 
to which the plate was held by fifteen armour bolts; but this 
is not of any importance, for we cannot conceive that a 
curved plate with a hardened face depended on its backing in 
any degree for its powers of resistance in the above trial, 


although we confess a little surprise at the fact that the plate | 


was slightly dished round the points of impact on each 
occasion, from 7 to ,;in., which seems to imply that the 
body of the steel was softer than would be expected. 


A GREAT ELECTRIC DERRICK. 


Wuat is claimed to be the heaviest lifting derrick in the 
world operated by electricity has recently been built by the 
engineers of the Newport News, Va., Shipbuilding Company, 
for use in the construction of warships at that port. 

The derrick is constructed of steel, is worked by electricity 
throughout, and has a maximum lifting capacity of 150 tons 
deadweight. It is composed of a steel tower or framework, 
carried on pile foundations. This tower, which is circular, is 
fitted with a track for the rollers, which carry the movable or 
revolving portion of the derrick. The revolving portion con- 
sists of a heavily-framed structure, circular in general form, 
and carrying in turn a movable jib, from the outer end of 


which the several hoisting blocks descend vertically. The 
revolving portion of the derrick carries all the motors and 
machinery required for the various movements, as well as the 
balancing weights required to offset the tilting tendency of 
the jib. The revolution of the derrick is effected by means 
of two pinions, which engage with a circular rack fixed to 
the stationary tower or framework. Each of these pinions 
is driven by a General Electric motor, capable of developing 
20 horse-power. The racking movement of the jib is effected 
through the means of wire ropes leading over the sheaves at 
‘the top of the jib, and wound on large drums, which are 
placed in the revolving structure of the derrick. The inner 
and lower end of the jib has a pin connection to the revolving 
| structure, so that by winding up the rope the outer end is 
raised and brought in towards the centre, while unwinding 
the ropes lowers the outer end and moves it out from the 
| centre. The hoisting blocks are carried as before mentioned, 
' from the outer end of the jib, and the leads from these 


| blocks run down the jib to drums, which, like the others, are 


operated by electric motors. There are three hoists from 
| the jib, two main and one whip. The hoisting blocks in the 


| low position of the jib are 69ft. above mean high water, and, 
| on revolution of the derrick, describe the circumference of a 


_ circle 207ft. in diameter. With the jibin its highest position 

the hoisting blocks are 118ft. above mean high water, and 
will describe the circumference of a concentric circle 88ft. in 
diameter, thus permitting the derrick to handle weights 
lying within the circular ring, whose maximum and minimum 
diameter are 207ft. and 88ft. respectively. The maximum 
load of 150 tons can be handled only within a ring whose 
maximum and minimum diameters are 147ft. and 88ft. 
respectively ; but weights up to 70 tons may be handled 
throughout the entire field of the derrick’s operation. Tests 
of the derrick show that from 10 to 12 horse-power are 
required for revolution ; from 64 to 90 horse-power for the 
elevation of the jib, and from 29 to 54 horse-power for the 
main hoists, with load varying up to a maximum of 68 tons. 
For the whip 90 horse-power is required for a load of 
19 tons, the load being hoisted at the high speed of 52ft. 
per minute. 


THE INSTITUTION OF CIVIL ENGINEERS. 


MEETING OF STUDENTS. 

AT a meeting of students of the Institution of Civil Engineers, 
held on Friday, the 23rd February, Mr. J. I. Thornycroft, F.R.S., 
in the chair, the paper read was on ‘“ Bearing Springs,” by B. 
Humphrey, Stud. Inst. C.E., and H. E. O’Brien, B.Sc., Stud. Inst. 
C.E. The following is an abstract of the paper :— 

The paper treats of the use of a spring and the conditions for 
high efficiency. Springs for similar work vary greatly in design, 
and there is great, variation in the formulas used for deflection, 
&c. Springs were unknown 300 years ago, and many improve- 
ments have been effected in the suspension of vehicles during the 
present century. The theory of laminated springs was first 
thoroughly investigated in 1852 by Phillips. Two approximate 
methods of arriving at the deflection, one of which is due to Ritter, 
are shown, and a résmé of Phillips’ researches is given. Formulas 
arrived at by D. K. Clark are also given, and the main points of 
Sir B. Baker’s paper are noted, A description is then given of the 
process of manufacture of springs in the workshop. The authors’ 
experiments on springs are described. Spring steel was first tested 
in tension. The laminated and spiral springs were tested in com- 
pression. In those tests for which the Young’s Modulus, E, of the 
material of the spring was known, the deflection calculated from 
Phillips’ formula was found to agree closely with the actual detiec- 
tion. The large variation in efficiency, on the basis of deflection 
per ton load per pound weight of material in the spring, is noted. 
Spiral springs are compared with laminated springs, and the suit- 
ability of the former in certain positions is pointed out. Experi- 
ments showing the difference in resilience of a laminated and a 
spiral spring are described. A list of references to papers on 
springs concludes the paper. 

A discussion followed, in which Messrs. W. H. C. Clay, F. Fisher, 
C. 8. Rolls, L. H. Rugg, and T. Rich took part. 


| Gas ENGINES AND GRINDSTONES; A CorRECTION.—In our issue 
| of February 9th, inour ‘ Notes and Memoranda” column, it was 
stated that Major Roe, of Birmingham, local inspector under the 
| Factories and Workshops Act, in his report on 1898, condemns the 

use of gas engines for driving grindstones. We now learn from 
| Major Roe that this opinion is wrongly ascribed to him, 
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ELSWICK NAVAL MOUNTINGS. 
No. VI. 

THERE is an alternative method to that referred to in our 
last issue of charging the hoist cages of big guns preferred by 
Sir Andrew Noble—shown in Figs. 20,21, and 22, see page 
225—which is being fitted to four Japanese ships, consisting 
in a pair of overhead circular rails, the outer one of which is 
tixed to the ship, and the inner one to the trunk of the hoist. 
A small four-wheeled chariot, Fig. 20. runs upon these rails. 
The point of suspension of the supporting tackle carried 
by this chariot can be shifted so as to throw the weight 
entirely on the one rail or the other. While picking up 
the shot on the ship, the load is on the wheels which run 
on the fixed rails. 
to throw the load on to the moving rail, so that while 
the shot is being placed in the hoists, any movement 
of the hoists carries the projectile with it. The danger 
of smal] shot entering the gun ports in war in these 
four ships is guarded against by providing on the top 
of the gun a port protector, indicated in Fig. 21. 
Alternative electrical training gear, 
worked by the same hand wheel as is ordinarily used | 
for hydraulic training, is also being fitted for these 
Japanese ships. 

In Figs. 21 and 22 the arrangement is so similar to 
that illustrated in our issue of last week that little ex- 
planation is required. The shot hoist A, the bogie of 
the rammer F, and the gun cradle M, are all practically 
the same. A difference will, however, be noticed in the | 
hand electric training gear, and thé arrangement of the | 
shell-room and handing-room is also different. 
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The suspension point is then shifted | 


controlled and | 


hoists are contained in a eylindrical casing 6ft. 6in. in 


diameter, extending from the underside of the working 


Fig 20 
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CHARIOT FOR CHANGING HOIST 


The design for the Formidable and three sister ships— | chamber to within 2ft. of the ship’s bottom. This casing 


Vig. 23—has also a working chamber below the turn- | revolves with the mounting, and contains a pair of shot of Krupp. For such armour we think: it woul 


casing is fitted with rails, on which a pair of bogies. 
carrying shot trays, can run. These are arranged to be 
locked to the ship while being charged, and to the hoist 
' casing while dischar,ing into the shot cage. The shot, 
on reaching the working chamber, are automatically 
rolled out on an inclined trough leading to the gun 
| hoists. 
A new departure in this design is the loading of the | 
guns at an elevation of only 43 deg. There exists an 
impression that time can be saved if the guns can be 
loaded at any angle without coming to a fixed position. 
If, however, the bore has to be washed out after each 
round, it would have to be placed at about 4 deg. or 5 deg. 
_ of elevation, to allow the water to run out of the chamber. 
| This, and the provision of something to catch the water, 
| seems to make it desirable to place the gun on a stop at 

this position. On the comparatively rare occasions when 
-more elevation is required the stop can be easily 
| removed. 


TerNI Harb-FaAceED ARMoUR,—The United Service Institution 
|“ Proceedings” give a very interesting result recently obtained 
| witha Terni hard-faced plate, 8ft. by 5ft. by 6n., at Muggiano, 
| Spezia, this winter. Five rounds were fired with 6in. 100 1b, pro- 
| jectiles, with a striking velocity of about 1600 foot-seconds. These 
| all broke up, two of them succeeding in penetrating to a depth of 
4in. and 4°4in. Lastly, a Krupp projectile, weighing 1121b., was 
| fired with a striking velocity of about 2500 foot-seconds. This per- 
forated and was lodged broken up in the backing, but with its 
through everything. The velocity and of this shot, 
ny Tresidder’s formula, give a perforation of 20in. of wrought 
iron, implying a figure of merit for a 6in. plate 6f 3°3, The plate 
in question would have been perforated by‘something a little less, 


but it appears to be of the highest quality; rivalling the best results 
not be safe to 


table and a pair of hoists in rear of the gun. The central | hoists, and a pair of powder hoists. The bottom of the | reckon on perforation with a figure of merit less than 3, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


ASTHETIC STEAM ENGINES, 

Sin, ‘The courteous references to my letter which you make in 
your issue of the 16th inst. encourage me to a few further remarks 
on the matter under discussion, which, however, has so far not 
Enis, not because I may happen to think the subject important, but 
because | know it is important. 

On perusing your comments, one thing strikes me, namely, that 
you put it as if I had laid special stress on the amount of finish 
desirable in the English engine. Rather, on the contrary, I drew 
attention to the discreet distribution of finished parts, and the 
modest, yet dignified, appearance of the Swiss engine, which | 
contrast with the vulgar subterfuges for finish which I have found 
on English engines of first-class makers, and which consist of gaudy 


brass beadings and other similar un-engineering-like ornamenta- | 


tion. Not for a moment do I wish to claim for the Swiss engine 
that more of its parts are treated to a high finish, but what 
there is is done with taste and thoroughness, and certainly not on 
the cheap line, 

As regards the economical aspect of the case for obtaining this 
finish, | quite understand your remarks thereon, but you will 
agree with my belief, that good work at the cunola and in the 
moulding shop are pressingly essential and indispensable. How- 
ever, tomy humble thinking some other factors come very much 
into play as regards the economical side of the question. You 
will no doubt find, on inspecting the three photographs which 1] 
send you herewith, and which | trust you will accept as at your 
disposal, that finish on the Swiss engine is greatly facilitated by 
the adoption of as many round parts and surfaces as possible. 
This is bound to make a great difference at the outset, as polishing 
and glazing is easier done in the lathe, and more efficiently, than 
by hand, which straight outlines and surfaces demand. 


In this sense, then, for one thing a great deal of labour in the | 


way of obtaining the ultimate result as regards tinish might be 
saved by circumspection in the drawing-office, and this same 
remark applies still more forcibly to the other characteristic of the 
Nwiss engine, viz.. its elegant and proportionate design of forms. 
Surely it will not be doubted that it is the constructing engineer 
in the drawing-office who ought to be possessed of some artistic 
taste, blended with constructive knowledge and skill. I do not 
know whether he would have to be paid an extra high salary for 
this very desirable combination of talents ; but I am certain that 
his taste, embodied in elegant outlines of the various engine parts, 
does not necessarily involve any extra cost in the erecting shop, 
nor does it cost more for the pattern-making to construct an 
elegant pattern or an ugly one, according to the drawings laid 
out. I trust interested readers of these lines will see the point I 
am attempting to establish, namely, that a great deal of work, 
and therefore expense, may be avoided by foresight in the draw- 
ing-office, and yet satisfactory finish and beauty of outline ob- 
tained. Look, for instance, at the beautiful contours of the frame 
of the Swiss engine connecting the front of cylinder as one piece 
to the crank shaft bearing, which latter is unfortunately hidden, 
owing to the crank guard which the bye-laws demand. 

There is the beautifully-shaped crank, the elegant crosshead and 
connecting-rod, and the engine forms a harmonious whole of nice 
shapes and noble proportions, and all this principally due to the 
provident designer, who is conscious of the ultimate ensen+h/e effect, 
which latter thus does not necessarily mean increased cost of pro- 
duction, 

By a strange coincidence, I notice that my former school-chum, 
Mr. C. E. L. Brown, of Baden, Switzerland, writes on a similar 
topic in your contemporary, The article which is the cause of 
his remarks contains also a reference tothe very matter here under 
discussion, and which certainly induces me to say : 
is stated that the Swiss engine builder will not suffer the slightest 
seratch on the polished surfaces by handling in the shop and at the 
final erection. 

Personal experience enables me to confirm this statement, and 
cite the disagreeable experience | have made in this country in this 
respect. | have often felt scandalised to see parts of machinery. 
on the finish of which much care has been bestowed, to be most 
mercilessly treated by fitters and packers, and thus allowed to 
reach the hands of the customers with injuries which could not be 
remedied. These fellows seem to think so long as things look all 
right when erected in the shop, and passed by the controlling 
engineer or manager as done with, that any treatment will do in 
taking the machinery down and packing it. with the necessary 
result that our foreign customer cannot be induced to believe that 
there was ever any care at all exercised in making the engine 
parts, 

London, February 25th. 


HeLVETIA. 


AN OPTICAL PROBLEM. 


Sink, I am afraid your correspondent ‘ Y.” has trusted too 
much to geometrical optics, and has not pictured to himself what 
takes place when light from a luminous point—a very small por- 
tion of a luminous surface—falls upon a line and is refracted and 
brought to a focus, 

I assume by the point, where the rays cross, he means the 
geometrical focus of the origin of light. The geometrical repre- 
sentation is all very well for certain purposes, but it has led to con- 
fusion in your correspondent’s mind ; and, further, it is only an 
approximation, in which it isassumed that a aberration, vary- 

diameter of lens, * 2 
The real action is this, A spherical wave of vibration proceeds from 
apoint—small surface—of the luminous object and some part of such 
wave falls on the lens, on leaving which the form of its surface has 
been altered from concavity to the point of origin to convexity to 
that point—that is, concave to the geometrical focus. To this 
point the wave, being approximately spherical, converges. The 
same action takes place from every other point of the luminous 
object, and so an image is formed. 

Interference can only take place when part of a wave from a 
point is delayed, or otherwise altered, so that when it reaches the 
point arrived at by the other portion of the same srace it is different 
in phase. This is why waves of light of different colours cannot 
interfere, nor can light from one part of a source interfere with 
that from another part. Taking the wave surface emanating from 
a single point of the source and passing through the lens, it may 
be regarded as to its central portion as part of a sphere having the 
geometrical focus for its centre and converging to it without inter- 
ference. Further from the centre the wave ceases to be spherical, 
and around the focus we get interference bands in the form of 
rings, the inner dark one of which limits the area of the focal 
spot, 

These rings are seen when viewing a bright star with an 
astronomical telescope, when we have practically a point for origin 
and a large lens, Cuteris paribus, the larger the lens the smaller is 
the focal spot, and therefore the better is the image detined. 

_ In reply to your correspondent’s second question, intensity of 
illumination, ceteris paribus, varies with the sqhare of the ampli- 
tude of the vibrations. 

Rugby, February 26th. 


ing as the square of the ratio of 


Gero. M. SEABROKE. 


Str, —The questions propounded by your correspondent Y.” in 
your last issue are partly don a misapprehension of the laws 
of lens optics. All the rays of light passing through a lens do not 
cross each other in a mathematical point. To put it in your corre- 
spondent’s words, this only occurs—in theory, néver in practice — 


yroduced any comments from brother engineers. I sincerely regret | 


when all the rays proceed from a mathematical, point which is, of 
course, impossible. 

He should examine the cone of rays from a good lime-light 
lantern, which is quite clear and distinct in a dark room. It takes 

| a parabolic form, the smallest area of section being usually —with, 
say, a 24in. diameter lens about gin. to diameter, and depend 

| on the size of the lantern illuminant. 

| It is well to notice also that the cone of rays is visible because of 

the dust particles suspended in the atmosphere ; and if your corre- 

spondent’s theory that all the rays cross in one minute point was 

| correct, the image would infallibly be destroyed by these dust 
particles, 

“Y.” also inquires what is the cause of the variation in intensity 
of light, which he says cannot be due to increased rapidity of vibra- 
tions or waves, or variations of motion of the waves of light, as 

| these would result in change of colour. There is no doubt that, 
; as in sound, the intensity of the blow or energy of the light-pro- 
| ducing force determines the intensity without variation of the 
| rapidity of vibration. The wave theory is, of course, only a work- 
ing hypothesis. I greatly doubt its truth as ordinarily understood 
| and taught, because of the difficulties of interferences which your 
correspondent alludes to, The ether is an exceedingly useful—if 
| somewhat hypothetical— public servant, which can convey light, 
| heat, electricity, magnetism, &c., in all directions and at all 
velocities, intensities, and wave lengths at one and the same time 
in a manner that is nothing short of miraculous -if true. 
February 26th, J. 


THE TUGELA BRIDGE. 


Sin, —Tugela Bridge is illustrated in your issue of the 19th ultimo. 
It is much to be regretted that the highly creditable performance 
of the contractors in the rapid manufacture of this bridge should 
have been developed upon so faulty a design. 

Our American critics, who do not spare us in the Indian and 
Colonial Press, will in this case have some justification ; the bridge 
under consideration may rank as one of the smartest examples of 
British bridge manufacture, but there is little or nothing in its 
| favour beyond. 
| Itisa 105ft. span metre gauge bridge, and without deck plates 
-for which, at least a further 11 or 12 tons must be added—is 
| said to weigh 105 tons. Properly designed superstructures for 
| bridges for 5ft. 6in. gauge roads to carry a rolling load of two tons 
per foot run, including a rigid decking of ,%, steel floor plates, only 
weigh 80 tons, and are so simple in design that they can be erected 
in India on 40ft. piers by native labour only, at the rate of a span 
a week. | have an English designed and manufactured bridge of 
thirteen spans to these particulars on hand at the present moment, 
so they are trustwortby. 

The design of the bridge you illustrate is unsatisfactory in the 
following :—First, there are about double as many cross girders 
and panel divisions as are necessary for such spans, Secondly, 
the arches joining the -_ booms are costly, and scientifically and 
practically useless, the object for which they are intended can be 
obtained more efficiently at about a fifth the cost. Thirdly, so far 
as your photographic illustrations go to indicate, the spans are 
entirely deficient of sway bracing, and almost everything is lacking 
to secure portal rigidity. 

Notwithstanding the foregoing, the bridge will doubtless do its 
legitimate work in a perfunctory manner for many years, but 
when we do have a chance of a little “‘trumpet blowing” it is a 
pity it cannot be for something ‘‘ good all round.” 

Jgatpura, G.1.P. Railway, JoHN GRAHAM, 

India, February 9th. 


BOURDON GAUGES. 

Sin,—I have read with interest the correspondence on this 
subject in your pages. I see that there is tendency to doubt that 
the bending of the tube is due to an increase in capacity secured 
by this tendency. There can, however, be no doubt that the 
movement of the tube must be due to this and no other cause. 
This may be proved theoretically. For let it be assumed that a 
Bourdon tube will straighten itself under pressure, and_ this 


although no increase in capacity takes place ; then it is clear 
that we can have “perpetual motion "—work done without the 
expenditure of energy. Let A be a Bourdon tube, Ba tank of 
water, C a piston working in a cylinder, Now, by putting stress 
on the handle E, the tube A will be caused to straighten and lift 
the weight W. Unless the capacity of the tube is increased this 
lifting of the weight will be caused without any motion of the 
pisten (, Thus we shall have a static intermittent stress doing 
work dynamically. This is precisely what is needed to secure 
‘perpetual motion.” That is to say, a machine which will make 
energy. As this is impossible, the capacity of the tube must 


augment. 
It remains now for the geometricians to show how this augmen- 
tation in capacity is brought about. X. 


Nottingham, February 24th. 


TANDEM SINGLE-CRANK ENGINES. 

Str, —I have noticed several letters from Simpson and Dennison 
and the Vauxhall Company claiming something new for tandem 
engines. 

Now, in the first place, a compound tandem engine with one 
slide valve common to both cylinders, and with a passage round 
the back, was introduced as far back as 1860, and the drawings are 
now before me. In the second place, grooving a piston-rod in lieu 
of fitting a gland to make it steam-tight was a thing used in the 
Wigan district several years ago ; and, to my own knowledge, this 
system was used to make piston valves tight as long ago as 1875. 
In the third place, making a vertical multitubular boiler with the 
top part swelled out, and the top tube plate sunk to the water-line, 
was first used by Mr. Church in his steam carriages, and some were 
made by my late father some fifty years ago, and one is still 
under steam. Drawings of all the above are still carefully pre- 
served by me. When shall we have something new ! 

JaMES WatTT BovULTON, 

Dee Lock, Chester, February 21st. 


SEARCH-LIGHT PLANT AT COLENSO. 

Sir,—In the daily papers of this date reference is made by a 
Laffan telegram to a search-light plant made by us, and seized by 
General Buller’s troops at Colenso. ‘ 

We need scarcely state that the plant referred to was not shipped 
with our knowledge for use by the Boer Government, nor can we 
trace having shipped a plant of this character to South Africa 
through last year. 

We supply a large number of high speed engines for coupling 


direct to dynamos to electrical engineering firms, both at home 
and abroad. We have in many cases no means of knowing the 
ultimate destination of these plants, and it is probably one of 
these installations which is referred to in the telegram. 
RANSOMES, SIMS, AND JEFFERIES, LIMITED, 
Per J. ApaMs, London Manager, 
London, February 26th. 


THE DUBLIN TRAMWAYS CABLE CONTRACT. 

Sin,—It may interest your readers to learn that the action 
for libel that the National Conduit and Cable Company, of New 
York, commenced against us last year in the matter of a letter we 
wrote to your paper as to the way in which the cable contract for 
the Dublin Tramways was let, has now been finally dismissed for 
want of prosecution. 

We inform you of this in justice to ourselves, as the fact of the 
taking of this action against us was published at the time. 
Further comment on our part is needless. 

The British Insulated Wire Company, Limited. 

Prescot, February 27th. G. H. NisBett. 


THE PRINCIPLES OF MECHANICS, 

Sir,—From the interesting remarks your reviewer makes on 
Hertz’s ‘‘ Principles of Mechanics,” it seems that there is some 
resemblance between the views of Hertz and those of both Mach 
and Professor Karl Pearson as given in his ‘Grammar of Science.” 
Does your reviewer consider that this is so / 

There are those who think that Professor Karl Pearson’s 

‘Grammar of Science” has received inadequate recognition from 
the scientific world generally. These people also think that the 
mental attitude of those who hold the older ideas on mechanics— 
which notably include force as a cause of motion—can be expressed 
as a function of one variable—their mental inertia. 

In September last you spoke with enthusiasm, shared, one is 
sure, by all who heard or read it, of the address by Professor 
Poynting to the British Association. It seems only fair to recog- 
nise that most of the views as to fundamental physical concepts 
there given are set forth with lucidity and vigour in the ‘‘ Grammar 
of Science ;” particularly those as to scientific “‘law.” 

I have not the pleasure of knowing Professor Karl Pearson, and 
what I write here has no personal bias. W. J. B.D. 

February 28th. 


EFFECT OF HEAT ON BABBITT METAL 


ALMOsT any solid metal for lining bearings is called by the name 
“* Babbitt metal,” while in fact few of the soft linings used have 
any claim whatever to that title, says Modern Machinery. The 
— alloy which was compounded by John Babbitt, and which 
years his name, is composed of eight parts regulus of antimony— 
regulus means the pure, refined metal—four parts copper and 
ninety-six parts of tin. 

Ordinary soft lining, so-called Babbitt metal, frequently is made 
up of four parts lead and one part antimony. Old type metal is 
also used for lining, and consists of two parts lead, one part tin, 
and one part antimony. Britannia metal—pewter—is much used 
for lining, and this consists of nine parts tin and one part anti- 
mony. 

It will be noted that all the alloys above described are partly of 
antimony, and also contain either lead or tin, both easily oxidised 
metals. But antimony is even more easily oxidised, and will burn 
in the open air if too highly heated, much like zinc. Thus, when 
either of the alloys described above is frequently heated, the 
different metals become oxidised, but burn out in different ratios 
to each other, thereby changing the nature of the alloy. to a cer- 
tain extent each time it is heated. 

Genuine Babbitt will probably change its form more by reheating 
than the alloys of antimony and lead, but the latter are reduced 
the most in quantity. The reason, therefore, is that the copper 
and tin oxidise more slowly than the antimony, which pees 
burns out, leaving the Babbitt much softer than it was before 
getting rid of some of its antimony. Lead oxidises much more 
freely than either copper or tin, therefore the alloy retains more 
nearly its original composition when a quantity is burned off or 
oxidised ; still the antimony burns out faster than the lead, reduc- 
ing the hardness of the alloy. but not to the extent it does when 
mixed with tin and copper. Under proper conditions any kind of 
Babbitt metal may be melted, and even kept indetinitely in a 
molten condition without oxidation, or, in everyday language. 
without the formation of dross on the surface of the molten meta!. 
To secure this result, protect the metal from the atmosphere. A 
layer of dirt on top of the molten metal will do it ; even a layer of 
oxide or dross is a good preventive ; therefore do not skim off the 
layer of oxide as fast as it forms, but let it stay on top of the hot 
metal. 

A very good way is to cover the metal in the ladle or meiting 
pot with pulverised charcoal. Carbon largely retards the process 
of oxidation, and if some salt and soda-—-common washing and 
cooking soda—be added to the coarsely-powdered charcoal, the 
oxide will be reduced—that is, the dross will be smelted back into 
the metal again. 

Another preventive of oxidation of Babbitt metal lies in not 
heating the metal too hot. For all except very small bearings, 
where the layer of metal must run very thin, there is no need of 
heating the metal very hot. Just hot enough to barely char a 
dry pine stick is a good rule to follow when heating Babbitt metal. 
But whittle the stick every time the metal is tested, so that a fresh 
wooden surface is exposed thereto. 


Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineers: C. Laughton, to 
the Melampus for the Gossamer; and W. Toop, to the Vivid for 
the Gipsy, both in lieu of a chief engineer ; J. Mountifield, lent 
to R.N. College. Assistant-engineers: F. H. Lyon, to the Sans 
Pareil, lent; W. J. Ford, to the Northampton; P. D. Church, 
lent to the Highflyer ; and F. B. O’Dogherty, lent for service at 
Admiralty. 

JAMES CcurRIE.—The death is announced of Mr. James Currie, 
the eldest brother of Sir Donald Currie, M.P., and manager of the 
Leith, Hull, and Hamburg Steam Packet Company. The cause of 
death was pneumonia, resulting from a chill contracted about a 
fortnight previously. Mr. Currie died on the morning of the 24th 
ult., at his house, Trinity Cottage, Gceldenacre, Edinburgh. In 
shipping circles in the East of Scotland, and in the commercial 
community of Leith, Mr. Currie was a prominent figure for over 
thirty-eight years. He was born at Greenock in 1822, and in early 
life was trained for the engineering profession in the establishment 
of Caird> and Company, Greenock. He afterwards served ds 
assistant to the well-known J. Scott Russell, builder of the Great 
Eastern, and to Mr. John Bourne, also a well-known engineer and 
author, when both these men of note were identified with works at 
Greenock. Subsequently Mr. Currie had an appointment with his 
brother, Sir Donald Currie, on the shore staff of the Cunard Line, 
in Liverpool, and in 1862, when he was forty years of age, he 
joined the Leith, Hull, and Hamburg Company as manager, and 
that position he held till the time of his death. In matters affect- 
ing the prosperity of Leith commercially and socially he took a 
keen and practical interest. He was father of the Leith Dock 
Commission, having been a member for nearly thirty-six years ; 
and as convener of the Works Committee for a long period he did 
much by his foresight, enterprise, and wise counsel to bring the 
docks to the highly efficient and financially successful position 
they occupy at the present time. Mr. Currie is survived by his 
widow, three daughters, and two sons, the latter having for some 

ears been associated with him on the management of the Leith 
Hull, and Hamburg Company. 
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q THE LONGWORTH POWER HAMMER 
; (For description see page 237) 
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IMPROVEMENTS IN THE LONGWORTH 
‘ POWER HAMMER.* 
By Mr, ERNEST SAMUELSON, Member, of Banbury. 


Wuinst economy in power is engrossing the attention of all who 
raved in the manufacturing interests in this and other 
and the tendency is to concentrate steam power in one 
es een convey its energy either by means of electrical power or 
hafting and belts, or by a combination of both, to the tool, we 
ht to the consideration of, amongst other things, the 
in the use of power in place of steam hammers ; and 
et has not been before the members of this Insti- 
tution since 1882, when Mr. D, Longworth read a paper + de- 
scribing a hammer 1n which the blow was rendered variable by 
means of a movable fulcrum, the author has thought that a short 
description of some further improvements upon this design of 
hammer may be of interest to the members. : 
In 1891 the author’s attention was directed to Mr. Longworth’s 
atent of the previous year, and, being struck with the advantages 
of the principle upon which he had improved his hammer, entered 
into an arrangement with him for the manufacture of the same, and 
the various drawings here presented serve to illustrate these im- 
provements, and the principle upon which the hammers are now 
juilt. They form a distinct departure from all previous 
modes of construction, as instead of varying the intensity 
of the blow by .means of a movable fulerum or frictional 
brake upon some of the moving parts of the hammer, it is regu- 
lated by means of a cushion of air rendered variable in volume 
under the piston in a controlling cylinder in a simple manner, by 
means of an air-valve under the control of the attendant. 
i i illustrate the 


spo 
by 8 
are broug 
advantage 1 
as this subje 


Fig. 1 is a sectional view, which serves to 
principle upon which the hammer is built It will be seen 
that the hammer consists of the usual piston, piston-rod, 


and tup, but the piston rod is prolonged upwards, and carries a 
supplementary or second piston working in a second cylinder. The 
lower cylinder merely acts as a ‘controlling ” cylinder for regula- 
ting the intensity of the blow, which is effected by means of a 
series of air ports communicating with the lower cylinder and the 


J 


outside attiosphere, which ports can be opened or closed one or 


| same. 
| being 


introduced up the anvil. By opening one or more of these air 
ports, the air cushion in the lower cylinder is regulated and the 


force of the blow controlled, and by rapidly opening and closing | 
them again the attendant can deliver single blows upon his work | 
this of course being contingent upon the thickness or height or | 


the iron being less than the clearance between the tup and anvil 
when the hammer is running upon its greatest air cushion, which 


can be allowed for in the designing of the hammer to suit parti- | 


cular work. 


The speed and stroke of the hammer can be varied | 


to suit different classes of work ; thus, for riveting or cutlers’ work | 


a quick speed and short stroke can be maintained, whilst for general 
forging or stamping—Figs. 2, and 4—a long stroke and mode- 


rate speed is obtainaole, which enables the attendant to move or | 


handle his heat on the anvil. 


Owing to the comparative length of the side links, the versed | 
sine of the arc through which the end of the rocking lever moves | 


affects but slightly the true vertical motion of the top cylinder, 
and the tendency to wear sideways is reduced practically to a 
negligible quantity by being guided in a long neck or gland on the 
top portion of the piston-rod in the earlier design. The lower or 
main piston-rod is similarly guided in another long neck on the 
lower cylinder, and the tup is placed between side guides where a 
hammer of this type is re- 
quired, as in Fig. 13. In 
order to reduce the total 
height and to better guide the 
top cylinder, the author has 
more recently brought this 
cylinder down to work inside 
the controlling cylinder, 
making the top cover serve po 
as a guide, thus relieving the bz 
piston-rod of that function, 10] Yj 


the links being journalled on 


pins formed on the top cylin- 30- 

der cover—see Figs. 2, 3, z 
In the earlier desiyn the 107 

wear of the too's was provided + 


for by the crosshead being 


adjustable upon the top cylit.- 407 Y 

der gland—see Fig. 1— whilst 304 YY 

in the later design the con- 204 GF, 
necting-rod to the crank is wi 
made so that it can readily be ia 


lengthened or shortened as 
shown in Fig. 1, the proper 
position of the top cylinder 
relative to the anvil being, 
when the faces of the tool are 
touching each other, and the 
front end of the rocking lever 
is at the lowest point of its 
stroke, the bottom of the 
piston in the top air cylinder 
should just cut off or close 
the bottom row of holes in 
The working cylinder 
so far removed from 
the work upon the anvil, no 
danger is incurred from grit 
or heat affecting it. 

Fig. 5illustrates the acceler- 
ation of the actuating cylinder 
due to the position of the 
crank and rocking lever in a 
3cwt. single standard ham- 
mer. The uniform speed of 
the crank being 5°8Sft. per 


Top of Piston. 


| second, the speed of the rock- 


| the smaller 


mnore at a time by a simple cylindrical plug valve, under the con- | 


trol of the attendant, by means of a hand or foot lever, Fig. 2. 
The top piston works in a second or “actuating” cylinder freely 
in a vertical line, and a double series of air holes communicating 
freely with the atmosphere is drilled round this cylinder to 
regulate the cushion of air in the same, according to the nature 
of the werk to be done under the hammer, and to prevent the 
piston striking the covers ; this cushion also assists in intensi- 
fying the blow and in lifting the tup on its upward stroke. 
The upper or ‘ actuating ” 
crosshead, with two side links, to one end of a rocking lever 
working upon a fixed fulcrum, whilst the other end of this recking 
lever is connected to a crank by a connecting-rod. 

Thus, when the crank is put in motion, the rocking lever raises 
the side links, and with them the upper cylinder, until the top 
piston cuts off the air at the bottom row of holes in same, and, this 
air becoming compressed by the cylinder still continuing to rise, 
eventually lifts the top piston with it, and thereby the piston-rod 
and tup. Upon the crank passing the bottom of its stroke, the top 
cylinder gains upon the falling piston and tup until it closes the 
communication of the air through the top row of holes, after which 
this air is compressed, and the motion of the falling piston and 
tup is thereby accelerated. If now the lower cylinder is in free 
communication with the atmosphere through its bottom air ports, 
the tup will fall to its lowest point, viz., the face of the anvil, and 
the full force of the blow will be struck ; but if all these air ports 
are closed, the lower piston will compress the air in the bottom of 
the controlling cyclinder, until that pressure is sufficient to sustain 
io ae weight, and the tup will be prevented from striking the 
anvil, 

Small self-acting air valves in the bottom cylinder allow air to 
be drawn in by the lower piston on its upward stroke when 
hecessary to restore atmospheric equilibrium ; these, however, 
remain at rest when the lower cylinder has free atmospheric 
communication through the lower ports. The top of the lower 
cylinder remains in free communication with the atmosphere at all 
times. The cylindrical air valve is under the control of the 


attendant by means of a suitable system of hand or foot levers, 
and is kept in its normal position covering the whole of the air 
ports to the lower cylinder by means of a spring, as shown on 
Figs, 3 and 4, and when the hammer is started the piston works 
upon an air cushion, as explained, and the work can be readily 


* The Institution of Mechanical Engineers, February 22nd. 
+ See “ Proceedings,” 1882, page 204. 


cylinder is connected by means of a’ 


ing lever, and with it the 
actuating cylinder and tup, is 
accelerated on the down- 
stroke to about %°Sft. per 
second at mid stroke. 

Figs. 6 and 7 show a differ- 
ent form of drive adopted for 20 
sizes of hammer, 10 


Fig 14. Diagrams of Steam-Engine. Cyl. UW" diam. 10° stroke. 205 rs. 


Driving 3-cwt. Hammer. 


should not use more than about, say, 201b., and it is in this respect 
that the advantaze of a power over a steam hammer is most 
evident. 
Water consumption of 4 ewt. steam hammer as taken from cards 

on Fig. 16, the average pressure at end of stroke being 151b. above 
atmosphere : — 

Cylinder, 8in. diameter x 16in. stroke. 

Number of blows per minute, 120. 

Thus 50 x 16 « 120 « 2 = 192,000 cubic inches, or the volume 

steam used per minute. 
Specitic volume of steam at 301b. absolute = 838. 
Thus pts 229, or the cubic inches of water used per 


minute, and 229 x 0°036 x 60 = 494, or the pounds of water 
per hour. 

The indicated horse-power being 10, as taken from the cards, the 
water used per indicated horse-power per hour = 49°4, to which 
must be added a liberal allowance for condensation in the 
cylinder and steam pipes, say 30 per cent., which would make 
the consumption of water = 64 lb. per indicated horse-power 
per hour. 


Lis. 
20 Engine and Countershatt only 
|e “3° 
30 
4 Hammer Light 
20 
9-4 LHP 
Actual Power required 31 LHP 


40 

be Heammer Full Blow 16 Stroke 
20 15 LHP 
10 Actual Power requir ed 87 LHP 


Fig 15. Diagrams of 3-cwt. Hammer. 132 blows per min. 368 lbs. felling weight. 
Driven by above Engine. 


Actualing Cylinder 9% diam. 


Controlling Cylinder 


Bottom cf Pistov. ll inches diay. 


ONE PORT CPETI S40 lbs. 


INTERMEDIATE 
POSITIONS 


| PORTS FULL OPEN 


such as for riveting work, the e 
movement being obtained by 
means of a crank and a slide 
block on the top of the cylin- 
der cover; but this form is 
not recommended for the 
larger sizes and heavier work. 


of 4-cwt. 
16" stroke. 120 blows per min. 10 LH.P 


STEAM—Hammer [420 Lbs.J 


Figs. 8 and 9 show a ham- Lbs = 
mer designed for planishing 
where the blow is regulated pad Down 
by means of a movable ful- 20 20 Stroke 
crum. This hammer is fitted ry 10 
| with a rocking lever similar to + 23-4 O- 25-5 
Longworth’s earlier arrange- 
ment-—‘* Proceedings,” 1882, Lbs. Lbs. 
Plates 28 and 29—and a ready - Up 
means of regulating the blow 20 20 
when the hammer is at rest is : MW YY 10 Stroke 
found to suffice, instead of ve 189 199 
adding the additional parts 
| of the controlling cylinder, 
&e.; because in this class of 
work, when once the strength of the blow is determined upon it THe Rovat METEOR: sL Sournty.—As_ this Society will 


| gear. 


remains constant, and can be stopped by means of belt shipping 
The controlling cylincer, however, can be fitted to this class 


o& hammer if desired, when the movable fulcrum is dispensed | 


with, and a rocking lever of similar type to the other hammers is 
used. 

Figs. 10and 11 illustrate a hammer specially designed for welding 
boiler flues, the flues being carried on any suitable saddle, such as 
are used in boiler shops ; and a special advantage is obtained in the 


attain its jubilee on Tuesday, Ap.il 3rd, having been founded on 
April 3rd, 1850, it is proposed to observe this 50th anniversary in 
a special manner. The Council have arranged for a commemora- 
tion meeting to be held at 3 p.m. at the Institution of Civil Engi- 


| neers, at which the President will deliver an address, and delegates 


| from other societies will be received. 


use of such a hammer in this class of work, because of theuniformity | 


in the number of blows per minute. Thus when the first few heavy 
blows are given, the lighter ones which follow to finish the work are 
delivered at the same speed, and the fullest advantage is taken of 
the heat, whereas in a steam hammer when the lighter blows are 
delivered a reduction ensues in the number per minute. 

Figs. 12 and 13 illustrate two further types of framing for 
general smiths’ work. 


In the evening a conversa- 
zione will be held at the Royal Institute of Painters in Water 
Colours. On the following day, April 4th, the Fellows will visit 
the Royal Observatory, Greenwich, and in the evening will dine 
together at the Westminster Palace Hotel. .In view of this 
jubilee celebration, Mr. G. J. Symons, F.R.S., was elected presi- 
dent at the annual meeting of the Society on January 17th, but 


| owing to illness he has since been obliged to resign this office. 


The power required to drive the hammer is proportionate to the | 
work being obtained from same, for when the hammer is running 


upon its full cushion of air in the controlling cylinder the com- 
pressed air assists in raising the tup on its upward stroke, and a 
minimum power is rejuired. This increases as the blow is intensi- 
fied until no cushion exists, and the full blow is given. Fig. 14 
shows the power absorbed by a 3 cwt. hammer when running light, 
and when delivering the fullest blow; these were taken from a 
steam engine connected through a countershaft to the hammer, the 
actual power absorbed being 3°1 and 8°7 indicated horse-power 
respectively, after deducting the friction of the engine, shaft- 
ing, Xe. 

Fig. 15 shows cards taken from the top and bottom of the 
actuating cylinder of the same 3 cwt., hammer and from the 
controlling cylinder when one air port is open down to the 
position where all are open, and the hammer is giving its fullest 
blow. 

Fig. 16 represents cards taken from a 4 cwt. steam hammer, 
having 8in. cylinder with 16in. stroke, which shows the wasteful 
power expended in tools of this class, for whilst about 64 lb. of water 


Under these circumstances the Council at their last meeting 
appointed Dr. C. Theodore Williams as the president cf the 
Society. 

COLLEGE ScieNTIFIC Socrety.—At the 


GLascow TECHNICAL 


ordinary fortnightly meeting of this Society, held on the 24th’ 


ult., Mr. David Home Morton, M.I.C.E., presiding, an elaborate 
paper on ‘‘Some Points on Slow-speed Engine Design,” was read 
by Mr. Andrew Marshall Downie, B.Sc., C.E.—of Messrs. Duncan, 
Stewart, and Company, London-road Ironworks; Glasgow—before 
a full muster of the members of the Society and others. The 
paper dealt, ina well-arranged and forceful manner, with slow- 
speed engines, particular reference being made to the design of 
engines for electric traction purposes, and was illustrated by 
lantern slides, many of which had been specially prepared, show- 
ing some of the latest examples of slow-speed engines for electric 
purposes by British, American, and continental makers. In the 
course of the paper the author dealt with the reasons for unusual 
proportions of parts exemplified in connection with the recently 


| much-discussed Allis tramway engine contract of the Tramways 


Committee of the Glasgow Corporation. Professor Watkinson, of 
the Technical College, opened the discussion on the paper, but, 


| considering the importance of the subject, and in view of an 


evident desire on the part of many present to discuss the sub- 


are required per indicated horse-power per hour to work this | ject at length, it was agreed to hold a special meeting for this 
hammer from the calculations as below, a fairly economical engine | purpose. 
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WEST AFRICAN RAILWAYS. 


Ar the request of the Incorporated Chamber of Commerce of 
Liverpool, Mr. Frederic Shelford, B.Sc. (Lond. ), Assoc. M. Inst. C.E., 
&c., delivered a lecture to the African Trade Section of the Chamber 
on Monday afternoon in the Banqueting Hall of the Exchange 
Station Hotel at Liverpool, upon the subject of ‘*West African 
Railways,” for which the firm of Shelford and Son are the con- 
sulting engineers to the Colonial-office. Mr. Shelford first de- 
scribed the work already done and in progress. At Sierra Leone 
the railway was almost completed to Rotofunk—tifty-six miles 
from Freetown—the line traversed difficult country, with numerous 
ravines requiring many high steel viaducts and rock cuttings on the 
slopes of the mountains. This work was a fine example of a modern 
narrow-gauge railway—the gauge being 2ft. 6in. The progress 
had been greatly retarded by the Hut Tax Revolt in 1898, but the 
trade of the Colony had shown an extraordinary recovery after the 
disturbance was quelled. A portion of the line to Songo Town 
had been opened last May, and was doing very well. On the Gold 
Coast good progress had been made with the Sekondi-Tarkwa line 
of 3ft. Gin. gauge, so far, in face of great difficulties in landing 
goods in surf boats, the enormously heavy clearing required, and 
the difficulty of obtaining labour. Labour is very scarce at this 
part of the Gold Coast, and the cost of importing labour was pro- 
hibitive unless a long extension of the line was authorised. The 
rails were expected to reach Tarkwa in the early autumn. At 
Lagos the Carter Bridge—half a mile long—had been completed in 
eighteen months over the lagoon, which was of great depth, and 
had a soft mud bottom and a current of four or five knots. The 
Denton road and railway bridges are also complete. The railway, 
which is of 3ft. 6in. gauge, was opened as far as Abeokuta—which 
has a population of 150,000—on Ist August last, and is already 
doing well. The progress was greatly impeded by the difficulties 
with the French in 1897, when the labour was absorbed as carriers 
to the armed forces sent up. The greatest difficulty to be con- 
tended with was the complete absence of rock or gravel suitable 
for ballast for nearly 60 miles. The extension to Ibadan—130 
miles from Lagos, population 180,000—has proceeded very rapidly, 
the last 41 miles of heavy earthworks being carried out in seven 
months. The earthworks are completed to Ibadan, and the rails 
are expected to arrive therein a few weeks. Large bridges are 
reguired over the Oyan and Ogun rivers. 

Mr. Shelford next spoke of extensions to each of these railways. 
He was not there to advocate any policy, but to lay before the 
Chamber the information he had at his command concerning the 
extensions which had been spoken of, and in some cases surveyed, 
so that the Chamber might be able to make representations to the 
Colonial-office as to the extensions which should be carried out. 

That the railways must be extended, if they were to open up the 
Colonies as intended, is obvious from a glance atthe maps of these 
Colonies. The railways already constructed made little impression 
on the vast areas of these Colonies. At Sierra Leone the amount 
of country tapped was insignificant, and an extension of 80 miles 
of light line would open up an area of 5000 square miles to the in- 
fluence of the railroad. It was impossible for produce to be 
brought out of the country unless the railway got to within 30 or 
40 miles of the place of production, otherwise the cost of trans- 
port was prohibitive. 

On the Gold Coast an extension of the Sekondi-Tarkwa Railway 
to Kumasi was proved feasible by Mr. Shelford himself when 
he travelled through the almost unexplored country in the spring 
of last year. It was thought that this route was barred by swamps 
and the Adansi Hills, but Mr. Shelford found that although the 
route will require a great deal of survey, there is no insuperable 
obstacle. Along the whole length of this route numerous gold 
concessions have been granted, many of them of great promise, 
and it is possible that the construction of this line may cause a 
great development of West African gold mines. A line 
from Accra—the capital of the Gold Coast—to Pong, upon the 
Volta River, was surveyed and reported upon at the same time. 
It will be easy and cheap to make, and will serve a large and 
industrious population, and tap the rich country, where palm 
kernels and other natural produce and oil are now allowed to lie 
upon the ground because the cost of transport prevents their 
reaching the market. Mr. Shelford, in 1899, upon his return jour- 
ney travelled from Kumasi to Accra along a line which has also 
been proposed, but he was convinced that the Tarkwa route to 
Kumasi showed much greater prospects of success, Another line 
which has been much discussed is a line from Apam to Oda. This 
would serve a very large population and rich district, but it will 
probably have to wait a few years. A-coast line has also been 
reported upon from Accra to Apam, but it could not compete with 
the ships on the sea. 

At Lagos Mr. Shelford had little information to give about the 
country beyond Ibadan towards the Niger, as he had not been 
authorised to make a survey. There are, however, numerous 
large towns in this country such as Oyo (population 60,000), 
Ogbomosho (30,000), Ilorin (70,000). It was a question whether 
the Lagos Railway, with a bad harbour at its base, should be ex- 
tended to the Niger and on to Hausaland, Sokoto, and Kano, or 
whether this country should be reached from the Niger Coast 
Protectorate. 

The railways in West Africa were costing about £6000 a mile, 
including the starting of operations and the erection of workshops, 
quarters, offices, and landing-stages, and had proceeded at rates 
of approximately 14 miles a year at Sierra Leone, 20 miles a year 
on the Gold Coast, and 26 miles a year at Lagos. If extensions 
were authorised they could be carried out at a considerably re- 
duced cost per mile, and if considerable extensions were authorised 
at the same time the speed could be very greatly increased. The 
approximate cost of £6000 per mile compared favourably with the 
Congo Railway, which cost over £10,000 a mile, although of only 
2ft. 6in. gauge, with very steep gradients and a fairly open 
country. Mr, Shelford was glad to say that the health amongst 
the staffs had considerably improved since the beginning of the 
works, but there was room for improvement yet. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal easier, tonnage still keeping rather scarce. House 
coal quiet, as owing to the rough weather there have been few 
arrivals. Steel and ironworks keep fully employed, and prices for 
finished iron and steel are well maintained. Tin and copper remain 
about same as last week. Exports for week ending February 24th 
were :—Coal, foreign, 57,189 tons ; coastwise, 14,230 tons. Imports 
for week ending 27th were :—Iron ore, 6210 tons; pig iron, 
1740 tons ; copper pyrites, 1390 tons; pitwood, 1200 loads; one 
cargo of cement and one of esparto. 

Coal :—Best steam, 18s, 6d. to 19s.; seconds, 17s. to 17s. 6d.; 
house coal, best, 20s.; dock screenings, 14s. to 14s. 6d.; colliery 
small, 13s. to 13s, 6d.; smiths’ coal, 16s. Pig iron :—Scotch 
warrants, 68s. 4d.; hematite warrants, 76s. 104d. f.0.b. Cumberland ; 
Middlesbrough No, 3, 69s. 3d. prompt. Iron ore:—Rubio, 20s. to 
20s. 6d.; Tafna, 19s. to 19s. 6d. Steel : Rails, heavy sections, 
£7 5s. to £7 10s.; light ditto, £8 5s, to £8 10s. f.o.b.; Bessemer 
steel tin-plate bars, £7 5s.; Siemens steel tin-plate bars, £7 7s. 6d. 
to £7 10s., all delivered in the district, cash. Tin-plates :— 
Bessemer steel, coke, 16s. to 16s. 3d.; Siemens—coke finish—16s. 
3d, to 16s. 6d. Pitwood :—l6s. 9d. to 17s. London Exchange 
Telegram: Copper, £74 15s.; Straits tin, £145. Freights: Firm. 


THE SOCIETY OF MODEL ENGINEERS.—The next meeting of the 
Society of Model Engineers will take place on Thursday, March 
8th, at 7 p.m., when all the models entered for the model-making 
competition organised by the Society will be on view for inspection 
during the evening, 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

The largest electric tramway power plant.—The new central station of 
the Third-avenue Railway in New York will eclipse nearly, if not all 
others in regard to size and power. Its plant will be 72,000 horse- 
power rated capacity, with a maximum capacity of 100,000 horse- 
power. This company operates about 165 miles of electric tram- 
ways, using the underground conduit system in the city and the 
overhead system in the suburbs. The foundation of the building 
is a concrete block 350ft. by 250ft., 8ft. thick, with tunnels for the 
intake and discharge of condensing water, &c. The building is 
100ft. high, of steel skeleton construction, with granite walls 
carried down to the concrete for the first floor, above which are 
brick walls carried by the steel framework. There are four chim- 
neys 200ft. high, 12ft. inside diameter, built of brick to a height of 
102ft. and then of steel. The power station of the Metropolitan 
Electric Tramway has a chimney 353ft. high; but at the station 
here described fans are used instead of excessive height, to intensify 
the draught and increase the capacity. Each chimney has two fans 
capable of handling the gases from 4000 horse-power of boilers. The 
boilers are of the Babcock and Willcox water-tube type, sixty in 
number, of 520 horse-power each, under a pressure of 200 Ib, The 
total heating surface will be 312,000 square feet. Coal is unloaded 
from barges and carried to the storage bin by conveyors, and other 
conveyors carry it to the Roney mechanical stokers, The storage 
bin is a huge steel hopper or tank, supported on columns, and 
holding 12,000 tons. This is enough for 220 hours’ run at the full- 
rated capacity of the entire station, at 341b. of coal per boiler 
horse-power. The economisers have 115,200 square feet of fire 
heating surface, and 99,000 square feet of water heating surface. 
The engines are of the Westinghouse vertical cross-compound 
inverted type, with the dynamo mounted on the 39in. shaft between 
the cylinders. The cylinders are 46in. and 86in. diameter, with 
a stroke of 5ft., and are fitted with double-ported Corliss valves. 
At the normal sveed of 75 revolutions the engines are rated at 
45,000 horse-power. ‘The fly-wheels are 28ft. diameter. The steam 
pipes are ]4in., and exhaust pipes 30in. diameter. The bearings 
and cylinders are oiled by a gravity system, thus economising in 
oil, time, and labour. 

Marine notes.—The ore-carrying fleets on the Great Lakes will 
be increased this year by several vessels of unusual size now under 
construction. Two for the American Steel and Wire Company 
will be 500ft. long, 52ft. beam, and 30ft. deep. When loaded to a 
draught of 184ft. each vessel wiil carry 8000 gross tons of ore, or 
about 9000 net tons. At present the largest ore cargo record 
is that of the steel barge Manila, which has carried 8376 
net tons, while the Malietoa carried 8215 net tons, and the 
John Smeaton, 8339 net tons. The Chicago Shipbuilding Com- 
pany is building three large steamers and three large barges. 
Four other steamers, but of less size, are being built at other yards 
for the Ameriean Steel and Wire Company. A number of moderate 
sized vessels are also being built for ore and general cargo traffic, 
the capacity averaging about 3000 tons. Some of the smaller 
vessels are made of such dimensions that they will pass through 
the Welland and St. Lawrence canals, thus enabling them to 
carry ore direct from Lake Superior ports to Toronto or Montreal. 
The shipbuilding industry is very prosperous. For the United 
States navy, six battleships, four monitors, seven cruisers, thirty- 
one torpedo boats and destroyers, and one submarine boat are 
being built. The total displacement is 117,263 tons, with 308,000 
horse-power, and a contract price of £6,911,000, exclusive of arma- 
ment and armour. Three battleships and three armoured cruisers 
are authorised, and eighteen more warships are recommended, A 
battleship of 12,700 tons and 16,000 horse-power, and a cruiser of 
6500 tons and 20,000 horse-power are being built for the Russian 
navy. On the coasts and rivers some 300 vessels are being built. 
On the Great Lakes there are thirty-seven vessels being built, 
valued at £1,800,000, with a combined capacity of 185,500 tons on 
a draught of 184ft., while the steamers aggregate 45,950 horse- 
power. Most of these are large ore-carrying and cargo vessels of 
6000 to 8000 tons capacity. The John W. Gates, steel ore-carrying 
steamer on the Great Lakes, is 500ft. long, 478ft. keel, 52ft. beam, 
30ft. deep, with fifteen deck hatches 30ft. by 8ft. It is propelled 
by a quadruple-expansion engine at the stern, the cylinders being 
164in., 254in., 384in., and 60in. diameter, with a stroke of 40in. 
Steam is supplied by Babcock and Willcox water-tube boilers, 
The fast passenger steamer Tashmoo, for the Detroit and St. 
Clair River service, is 312ft. long, 374ft. beam, 69ft. wide over the 
guards, with a draught of 8ft. She has accommodation for 4000 
passengers, and resembles the large Hudson River steamers de- 
scribed in THE ENGINEER. The wheels are 224ft. diameter, 
driven by a triple-expansion inclined or diagonal engine, with 
cylinders 33in., 5lin., and 82in. diameter and 6ft. stroke. The 
speed is to be twenty miles per hour. 

Steel frame grand stand.—The Empire City Trotting Club has 
recently had built a steel-framed grand stand, 400ft. long and 62ft. 
wide, with seating accommodation for 7700 persons. The cost was 
about £20,000. It is a three-storey structure, 70ft. high to the top 
of the roof, which projects beyond the walls on all sides. The main 
framework is a steel skeleton carried on two rows of principal 
columns, 50ft. apart both longitudinally and transversely ; in addi- 
tion to which there are intermediate rear columns 16ft. Sin. apart. 
The main tier of seats entirely covers the second floor, and occupies 
an inclined platform having a slope of one vertical to two hori- 
zontal. The view from these seats is unobstructed by the walls, 
while protection from the weather is afforded by the roof, which 
projects 28ft. in front, and 18ft. at the ends and rear, A double 
row of forty-seven private boxes is suspended from the roof trusses. 
The first storey, below the seats, has an office, restaurant, toilet 
rooms. The front columns are 50ft. high, with lattice girders 
between their tops, these girders being 10ft. deep and supporting 
two intermediate roof trusses. Every third truss is supported at 
the front on columns, and all are supported at the rear on columns. 
The second floor consists of a series of horizontal trusses, 33in. wide, 
each carrying one row of seats, and supported by longitudinal plate 
girders resting on the upper booms of the floor trusses, These are 
triangular, with the lower booms horizontal, and are in tandem 
pairs, supported by a row of columns on the centre line of the 
building. At the top of the incline, and outside the rear row of 
columns, is a 10ft. gallery. The roof trusses are triangular, 91ft. 
long over all, and 204ft. deep. The columns rest on concrete 
pedestals. The total live and dead load of the grand stand was 
assumed at 1301b. per square foot ; wind pressure, 30 lb, per square 
foot ; and the roof was proportioned for a total load of 651b. per 
square foot. The total weight of structural iron and steel work is 
about 1,600,000 lb., and this was erected from a square timber 
traveller, 40ft. square and 75ft. high, in sixty working days by a 
total force of forty men. 

Locomotives for export.—The American engines built for the 
Bombay, Baroda,-and Central India Railway and the Bengal 
Central Railway are four-coupled bogie engines of 5ft. 6in. gauge, 
but differ in many features of the design. In fact, a comparison 
shows that they could not have been built to “‘ standard” plans, as 
so frequently assumed to be general American practice. The 
Bombay, Baroda, and{Central Indiaengines have a short smoke-box, 
copper fire-box, two widespread slide bars, sand-box in front of 
wheel, and a tender mounted on a pair of four-wheeled bogies. 
The Bengal Central engines have an extended smoke-box, steel fire- 
box, four slide bars, sand-box on the boiler, and a six-wheel tender. 
The Bombay, Baroda, and Central India engines have cylinders 
18in. by 26in.; driving wheels, 6ft. 2in.; grate area, 224 square 
feet; heating surface, 1282 square feet; weight, )101,5501lb., with 
61,805lb. on the drivers. ‘The Bengal Central engines have 
cylinders 16in. by 24in.; driving wheels, 5ft. lin.; grate area, 18 
square feet.; heating surface, 1003 square feet; weight, 82,450 lb., 
with 51,4501b. on the drivers, The Baldwin engines for the French 
State Railways are four-coupled bogie express—or “‘ eight-wheel ” 
—engines, and include simple and four-cylinder compound engines, 


The two classes are identical, except in the cylinders and ¢ 

pounding, and the compounds are about 24 tons heavier, of which 
only 7001b. are on the drivers. The compounds have cylinds 
13in. by 26in. and 22in. by 26in., each pair connected to a gj 5 
crosshead. The simple engines have cylinders 17Jin, by 
driving wheels, 7ft.; ores tire-boxes, with 25 square feet of wrt 
area ; heating surface, 1893 square feet; weight, 112,935 1h, with 
69,060 Ib. on the drivers. The contract did not include tende 

which will be furnished by the railway. The metre gauge locome, 
tives for the Uganda Railway in Africa are somewhat similar a 
those for the Burmah Railway, but heavier. They have six driyj 

wheels 42in. diameter, and a two-wheel leading bogie; 
cylinders are 14}in. by 20in., and the weight is 64,900 Ib, with 
500 1b, on the drivers, A six-wheel tender is used, carry} 

)0 gallons of water. Some of the new engines for Norway are 
side-tank engines, with four driving wheels 45in. diameter, and a 
two-wheel leading and trailing truck or bogie ; cylinders, 1Qin, } 
l6in.; weight, 45,220 lb., with 27,2201b. on the drivers, y 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, ANp 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE better news from the seat of war has had a welcome intluence 
on trade, and a cheerful and steady tone was observable on ‘Change 
in Birmingham this—Thursday—afternoon. A great deal of conf. 
dence was shown by merchants who have dealings with South 
Africa, and it is said that in some cases the favourable turn which 
the war has taken has induced them to give out orders to manu. 
facturers which had previously been held back, and which relate 
to material destined for use in the Transvaal. At the same time 
the ordinary trade in galvanised sheets and some other descriptions 
which usually go out to South Africa will, it is anticipated before 
loug resume its usual proportions ; and, indeed, the early future 
when the war is over will, the opinion was this afternoon expressed, 
lead to greatly increased demand for Midland iron and steel 
engineering products for use in various South African centres. 

Galvanised sheets are still quoted firmly at £15 f.o.b. Liverpool, 
Black sheets, singles, are quoted £11 7s. 6d. to £11 10s.; doubles, 
£11 12s, to £11 12s. 6d.; and trebles, £12 2s. 6d. to £12 5s. Some 
of the marked bar firms are well engaged upon important Govern. 
ment contracts, and the price is firmly upheld at £11 10s., with 
the Earl of Dudley’s brand £12 2s. 6d. A good call is also 
experienced for second grade bars made by the “list” houses, 
this quality of material being quoted £12 15s. per ton. Members 
of the Unmarked Bar Association are very well engaged, for in 
spite of the recent advances, the applications for this material are 
numerous, and since production is rather under than over the 
present necessary level, the combination have no difficulty in 
adhering to the latest official quotations of £10 10s. Hoop iron is 
quoted £11; nail rod and rivet iron, £10 10s. to £11; and gas 
strip, £10 to £10 10s, 

One of the features of the pig iron market at date is that for 
the first time for some months American agents have been offering 
pigs during the week, and the fact tends to contirm the cables 
which for the last few weeks have indicated that American produc- 
tion was beginning to overtake the demand. In the case referred 
to the negotiations did not lead to business, as there was a con- 
siderable difference between the ideas of the bargainers, Probably 
the negotiations were only intended to test the market. 

Northampton and Leicestershire pig ironis quoted 75s. to 77s. 6d, 
and Derbyshire 76s. to 78s. The North Staffordshire furnaces are 
reported to be busy, and sellers are getting from 77s. to 7s. for 
this class of product, whilst other Staffordshire cinder forge pig 
is quoted 72s. 6d. to 75s.; part-mine, 75s, to 77s. 6d.; and all-mine, 
ordinary, 77s. 6d. to 82s. 6d. Some good additional contracts 
have been booked for superior qualities of all-mine at 90s. to 
92s. 6d., and the same may be said of cold blast, for which splendid 
material as much as 125s, is confidently asked and readily given, 

Steel makers are very busy, and the demand is unusually large 
for the tube makers, bridge and girder makers, and boiler builders, 
for which purposes material which used to be obtained from the 
North of England can now be secured more cheaply at works in 
this district. Steel rails for tramways in various parts of the 
Midlands are, however, still being obtained from South Wales and 
the North of England, and also from Belgium. Steel quotations 
are as follows :—Bessemer billets, £7 15s.; best Siemens ditto, £8 ; 
mild steel bars, £9 7s. 6d. to £9 17s. 6d.; steel plates, £9 12s, bd. to 
£9 17s. 6d.; steel girders and angles, £9 2s. 6d. to £9 7s, 6d. 

Copper continues somewhat unsettled, with standard cash at 
£74 5s. to £74 10s., and three months at £73 to £73 5s. 

The following appeared recently in a Midland ny! newspaper, 
and has created a good deal of interested inquiry in Midland coal 
and iron circles:—‘‘ A West Lancashire correspondent has stated 
that negotiations are proceeding on behalf of four Lancashire and 
three South Staffordshire colliery firms, with a view to amalgama- 
tion in the near future. If the combine is effected, the trust will 
immediately commence sinking new mines in the neighbourhood 
of Walsall, as their present seams will be exhausted in the course 
of the next two or three years, and it is feared that the terms 
which will be asked for land for colliery developments in the 
County Palatine will prohibit the Lancashire coalowners from 
making arrangements with the landowners. Hence the present 
project. The Lancashire colliery firms will introduce at least two 
millions of capital, and will bring nearly four thousand men to the 
new coalfield, surveys of which, it is said, have already been taken; 
but so far no definite purchase has taken place. Should this im- 
portant scheme be carried through, it will, in all probability, carry 
with it the erection of extensive ironworks in connection with the 
colheries. Already one big Lancashire colliery concern—the Wigan 
Coal and Iron Company—is exploiting the Midlands, new mines of 
theirs being now in course of opening in the vicinity of Worksop. 
The coal trade in Lancashire, as in the Midlands, is now booming ; 
but many of the smaller firms bitterly resent paying the heavy 
royalties which are imposed by the landowners.” 


NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—The situation throughout the engineering and iron 
trades of this district remains about stationary. This, of course, 
does not mean there is an absence of activity, but that there is no 
move of importance indicating any material change in the position. 
Engineering works continue fully engaged on work they have in 
hand, whilst new orders are in most directions coming forward 
steadily, and, as previously reported, there is every “ies ogg of 
activity being maintained for some time to come. In the iron 
market an impression seems to be becoming very prevalent that 
prices have now got to about as high a point as is likely td be main- 
tained, and there is a very general disposition on the part of cot- 
sumers not to buy beyond hand-to-mouth requirements ; if prices 
do go higher they say they will be prepared to pay them, but in 
the meantime they prefer taking their chance in the market with 
regard to any further business they may have to place. 

Only aslow business still comes forward on the iron market here, 
and there was but a very quiet sort of ‘Change meeting at Man- 
chester on Tuesday. Pig iron met with only a limited inquiry, but 
makers, being still in the position that their books are well filled 
for some time forward, were not at all anxious sellers, and held to 
the full rates recently quoted, although merchants here and there, 
evidently in the anticipation of lower prices, were prepared to 
book forward at considerably under current rates. Lancashire 
makers still quote 79s. 6d., less 24, for No. 8 foundry ; Lincolnshire, 
75s, 6d, net ; and Derbyshire, 80s, net cash ; with Middlesbrough 
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78s, 4d. to 78s. 10d. net, delivered Manchester, Forge 
le at about 74s. 2d. net for Lincolnshire, and 76s., 


‘ Lancashire, delivered Warrington. Scotch ironis quoted 
cody ear for Eglinton and Glengarnock, delivered Manchester 


dovvnished iron makers, who generally have their books well filled 
over the next four or five months, consequently occupy an exceed- 
ingly strong position, and they are not disposed to book new 
business in bars —z at an advance on their basis rates, £10 5s. 
being the minimum for Lancashire bars, with £10 5s. to £10 10s, 
quoted for North Staffordshire qualities, but there is a disinclina- 
tion to officially raise list rates up to actual selling prices. Sheets 
and hoops are in fairly good demand, with sheets quoted £11 5s. 
to £11 10s., and hoops £10 7s. 6d. for random, to £10 12s, 6d. for 
special cut lengths delivered Manchester district, and 2s, 6d. less 

In the steel trade a satisfactory business is reported, but except- 
ing a further advance in plates, prices are not more than main- 
tained at recent quotations, and in some instances there is a little 
weakening in the full rates that have recently been got. Hematites 
average 91s. to 93s., less 24, for No. 3 foundry ; billets, £7 10s. net, 
and ordinary bars scarcely average above £9 15s. to £9 10s., with 
better qualities quoted £10 5s, to £10 10s. Boiler plates are now, 
under the Association agreement, quoted £10 5s., less 24, as the 
minimum for delivery here, which represents a further advance of 
10s. per ton, and I understand a sort of ‘‘ pool” is being formed 
amongst the principal manufacturers to govern prices, with a very 
heavy penalty to be enforced where these are not adhered to. 

The Electricity Committee of the Salford Corporation has 
accepted the tender of Edward Wood and Co., Limited, for 
about 1000 tons of structural iron and steel work, in connection 
with the new station in Strawberry-road, Pendleton. The work is 
being carried out under the superintendence of Mr. John Holt, 
the architect employed by the Salford Corporation. 

A paper entitled ‘‘ Health in the Workshop,” which contained 
a number of very valuable suggestions with regard to ventilation, 
warming, and general sanitary arrangements, was read by Mr. 
J. D. Sutcliffe before the members of the Manchester Association 
of Engineers, at their meeting on Saturday. The reader of the 
vaper started off with the general assertion that a tidy, clean, and 
healthy workshop was a better investment than a balance at the 
bank. The owner who said he could not afford to spend money in 
keeping his workshop bright and tidy was in much the same 
sition as the workman who said he had not time to sharpen 

is tools. With a dirty, ill-ventilated, and uncomfortable work- 
shop, as with a blunt tool, the work was sure to be slipshod, and 
the average low. The principal difficulty in the way was the cost, 
and it was as well to recognise the fact that good ventilation and 
sufficient warmth could not be provided for nothing, but in the 
long run they would actually pay better than many other things 
considered essential in all well-designed workshops. It had always 
been a debatable point as to what was the best position for the inlets 
for fresh, and the outlets for vitiated air, and the question was often 
asked, ‘Should foul air be exhausted upwards or downwards?” 
It was usually safer to make outlets for vitiated air both at the 
ceiling and the floor level. The top outlets should be fitted with 
valves to close at pleasure, or the warm air would pass out with 
the ventilation, only affecting a very small portion of the 
room. With the bottom outlets only in use when warming 
the building, greater use would be made of the heat, as it 
would have to come down before it could escape. The diffi- 
culty with air currents was in controlling their direction, 
and in the matter of ventilation this was the main point that had 
to be considered. What was known as the ‘‘ double duct ” system 
of combined warming and ventilation was very satisfactory. In 
many buildings it was necessary to have different rooms at different 
temperatures. A room where heavy manual work was being done 
would, of course, require a much lower temperature than, say, a 
drawing-office. This could be secured by having each main air 
supply duct made double, the passage for warm air being placed 
over that for cold air, and the branch ducts for each room should 
be so arranged that they could draw their supply of air from 
either or both ducts at pleasure. 

bist 4 to another important question connected with the 
special subject with which he was dealing, Mr. Sutcliffe remarked 
that in large towns it was desirable to filter the air before it passed 
into any building, but this was not so easy to do unless the air 
was forced in by means of a fan. Any kind of screen or filter 
would stop the supply of air, unless mechanical means were 
adopted for compelling it to pass the screen. Many experiments 
had been made with cotton and jute cloths, matting, &c., but none of 
them seemed to approach in efficiency the coke screen, in which two 
frames of strong wire netting were securely attached to a wooden 
support about 5in. thick. “The netting should be of about jin. 
mesh, and made from wire of 16’s to 18’s gauge. On the side 
farthest away from the fan a door was constructed at the top for 
filling with coke, and a door at the bottom for emptying. The 
screen should have a superficial area at least equal to four times 
the area of the fan used. The coke before being placed in the 
screen should be carefully washed and passed through a 1 fin. 
mesh, as the best size for the coke was about 2in. diameter. For 
cooling in summer water could be sprayed against the screen, and 
it could be washed down at any time with a hose pipe without 
disturbing the coke. All smuts and dust would be filtered out of 
the air, and even fog was very sensibly reduced by passing through 
the screen. 

For all descriptions of fuel there is still a brisk demand, and 
collieries for the most part have quite as much as they can do to 
keep up deliveries to their customers ; the position generally, how- 
ever, indicates a lessening pressure on the market, which is being 
accompanied by a decided easing down upon what may be termed 
the “fancy prices” recently ruling for special supplies. Although 
this does not affect list rates, which remain firm at the full quota- 
tions, it may taken as indicating rather a check upon 
any further upward movement in prices. For house fire 
coals the demand continues fairly good, but here and there 
supplies are becoming more plentiful, and where new busi- 
ness is being put through it is not at prices above basis rates. As 
to other descriptions of fuel for iron making, steam, and general 
manufacturing purposes, no very material change is noticeable. 
The lower class round coals continue in brisk request for iron- 
making and steam purposes, and generally supplies are not more 
than sufficient to meet requirements, with prices strong at the full 
rates that have recently been got, averaging 12s. to 12s, 6d. at the 
pit mouth. Engine fuel is also in as active demand as it has been 
for a considerable time past, and although, perhaps, there is not 
that great scarcity of supplies, they are still only barely adequate 
to keep mills and works going from hand to mouth, and prices are 
very firm at from 10s. for good medium sorts to lls, for best 
slack at the pit. 

Shipping business is, perhaps, not quite so pressing as of late, but 
the supplies available still fall below requirements, and prices are 
well maintained, steam coal at the Mersey ports fetching 15s. 6d. 
to l6s., and better qualities of round coal about 17s. per ton. 

Coke manufacturers still report more inquiries than they are 
able to entertain, but they would seem to be disinclined to make 
any further upward move on list rates, which range from 23s. to 
po = for furnace qualities, to 30s, for best foun ry cokes at the 

Barrow.—Firmness still characterises the hematite pig iron trade 
of the North-west hematite district, and the market aie firm 
in all its features. The demand for mixed Bessemer numbers is 
very fully maintained on home, colonial, and general foreign 
account, and there is every prospect of an improvement from 
colonial sources, but makers are powerless to take full advantage 
pot very active market, inasmuch as they cannot increase their 

uction to the extent which the present demand would justify. 

" scarcity of raw material is the initial cause of this weakness, 
and jthen the very stormy weather of late, together with the 
insufficient delivery of coal and coke, are all tending to keep back 


the output. Makers still quote 80s. to 82s. per ton for mixed 
Bessemer numbers, net f.o.b,; and warrant iron is at 77s. 34d. net 
cash, 77s. 24d. buyers. During the week warrant stocks have been 
reduced 6970 tons, leaving stocks in hand at 163,115 tons. 
There are forty-seven furnaces in blast, as compared with forty in 
the corresponding week of last year. 
Iron ore“is in very active demand, and local raisers are not 
nearly able to cope with the trade. Prices are a shade higher, and 
good average qualities are selling at 17s. per ton, while Spanish 
sorts are at 21s, per ton delivered. The Millom and Askam Com- 
pany is now receiving supplies from the new iron mine at Alquife, 
in Spain, which it jointly owns along with other British smelters, 
and it finds it a most excellent ore to mix with native sorts, and 
decidedly economic to work. 
The steel trade is very busy, and orders are if anything more 
— especially for heavy steel rails and shipbuilding material. 
akers are very fully sold forward in all departments, and are 
maintaining prices with much firmness, 
Shipbuilders and marine engineers are very busy on Admiralty 
work, and this year is likely to witness the maximum of local pro- 
duction in shipping tonnage as well as in indicated horse-power 
constructed. No new orders are reported, but prospects are 
decidedly bright. 
The coal and coke trades are too busy to keep up supplies. Prices 
firm. 
The shipping trade is very busy, The exports from West Coast 
vorts this week include 13,603 tons pig iron, and 8259 tons of steel, 

ing an increase of 9313 tons of pig iron over the corresponding 
week of last year, and also an increase of 3476 tons of steel. The 
aggregate shipments for the year amount to 128,184 tons of pig iron 
and 62,337 tons of steel, being an increase of pig iron of 63,034 tons, 
and a decrease of 13,872 tons of steel, as compared with the corre- 
sponding weeks of last year. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE coal trade continues in a state of almost unparalleled pro- 
sperity. Although prices vary from day to day, in such business 
as is done in the open market the tendency is all upward, more es- 
pecially in house coal, for which 16s. per ton at the pit is secured 
for best Barnsley, 15s. per ton being quite a common figure ; 
seconds ranging from 13s, 6d. to 14s. 6d. per ton; and nuts from 
14s. to 15s. per ton. The chief difficulty still continues to be with the 
railway companies, who are unable to deliver in anything like the 
weights or within the times required, but affairs are improving 
every day in this respect. In steam coal higher prices are still the 
rule, with a constantly increasing demand, the tonnage required 
on inland account being absolutely abnormal, owing to the anima- 
tion in the heavy branches of industry. Managers of railway 
companies who completed centracts at 10s. 6d. per ton for best 
hards are now congratulating themselves at having made provision 
for supplies at that figure. All coal available in the open market 
fetches considerably more money. The export trade is hampered 
considerably by the block on the railways, more particularly at 
Grimsby, Goole, and Hull. 

Steam coal in Barnsley hards is selling at 16s, per ton. An ad- 

vance is again noted in gas coal, the figure gas coalowners require 
for future deliveries running up to 17s. per ton. Engine fuel is 
also hardening in price, the demand being exceptionally great for 
small fuel for coking purposes. Engine nuts make 11s. to 12s. per 
ton ; screened slack from 9s. to 10s. per ton; pit slack from 7s. 
ver ton. Coke is briskly ordered at 21s. to 22s. 6d. perton. A 
setter idea of the advance in the value of house coal is obtained 
from the fact that common house coal, for which 13s. 6d. is now 
paid at the pit, was obtainable last year at 7s., while common slack 
is fetching a better price to-day than best steam coal realised a 
year ago. 

Iron quotations keep very steady. Hematites are quoted at 
92s. to 93s. per ton ; common forge iron, 72s. 6d. per ton, all at 
Sheffield. Common bars fetch £10 10s. per ton. Billets are in 
exceptional request, prices being less an object than delivery. 

In all the heavy industries every available hour is being worked, 
and the demand continues as urgent as ever. It is noteworthy 
that in tools, both light and heavy, preparations are being made 
for renewed business with South Africa. In trade quarters there 
is some hope of an early end to the war, and many leading manu- 
facturers, who have spent large sums of money in establishing 
agencies in the Transvaal, Orange Free State, Rhodesia, and other 
parts, are looking forward now to having a chance of recouping 
themselves for the losses they have suffered, and are still suffering, 
from the entire suspension of business. There is, of course, rather 
more doing with Natal and Cape Colony, but the increased trade 
there is entirely restricted to specialities required for war purposes, 
and does not generally relieve the depression caused by the closing 
of the markets for other goods. Our tool manufacturers, however, 
anticipating the demand certain to spring up at the close of 
hostilities, have been quietly getting ready during the winter to be 
prepared for the pressure which they expect will be sprung upon 
them very rapidly. The large merchants in London are stated to 
be buying freely forward. It is reported locally that one Sheffield 
house, with a large stock of tools, has had an offer from one of 
these London houses for the whole of their stock, as well as orders 
for as many more as they are capable of producing. Mining and 
excavating tools are likewise being freely called for in expectation 
of work being resumed in the South African mines. The British 
Government has recently placed amongst Sheffield and other firms 
very large orders for shovels, picks, spades, and similar goods for 
several of the provinces of India, These orders arise through the 
relief operations being carried on. The tools will be placed in the 
hands of the natives. In some quarters the famine has retarded 
business, but not to such an extent as was anticipated. 

The Navy estimates submitted by the First Lord of the Admiralty 
scarcely provide for as extensive a programme as was anticipated, 
but they are sufficient to strengthen the assurance of continuous 
heavy work in the military and marine material departments 
carried on in Sheffield. All share property in establishments deal- 
ing with these industries has been rapidly advancing in value, and 
is still going up. There is likewise a significant improvement in 
every company which has to do with coal, iron, and steel. 

The depression caused in the silver plate and cutlery goods by the 
war is deepened, and several of the largest houses are not able to 
give their hands more than three and sometimes four hours per day. 
It is quite evident, however, that the welcome news of the relief of 
Ladysmith, following the decisive success in the Free State, will at 
once have a favourable effect on these trades. The relief of Kim- 
berley has already been helpful in one or two quarters, but there 
is not likely to be anything like a return to prosperity until peace 
has been proclaimed, and the gloom caused by so many English 
families being in mourning has been somewhat mitigated. The 
experience, of course, is somewhat similar to that during the war 
with Russia in 1854-55, although not to the same extent. At that 
time the heavy trades were only beginning to be developed, and 
to-day the prosperity at the East End has had _ considerable 
effect in mitigating the lack of employment in the lighter staple 
trades, 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

BustNEss in pig iron this week has been quiet, as indeed it has 
been all the month, but prices have not shown any signs of declin- 
ing, as producers are well supplied yet with orders—indeed, some 
have their whole make sold till the end of the half-year. There is 
a fair amount of inquiry, but it does not lead to orders, as con- 
sumers are well bought, and at present do not appear to be in- 
clined to commit themselves any further ahead, Makers and 


merchants alike are very firm in their quotations, the merchants 
having ceased to undersell the producers, as the quantity of iron in 
pce hands and available for sale is very small; indeed, it is years 
since the merchants had so little. Fluctuations in warrants have 
not been heavy this week ; indeed, in February prices moved little, 
the difference between the maximum and minimum being only 
2s, 34d. perton, the top price being about the middle of the month, 
and at the close the quotation was 1s. 3d. per ton below that. 
February, however, is generally a quiet month, and no criterion is 
afforded of the character of the trade that is to follow. There is 
every reason to believe that the spring of this year will be as brisk 
a period as was that of last year, for makers are well sold for spring 
delivery. 

Neither makers nor merchants are taking less than 70s. per ton 
for early f.o.b. deliveries of No. 3 Cleveland G.M.B. pig iron, and 
some brands are not obtainable under 71s. After a long interval 
the old differences between the prices of the various qualities of 
Cleveland pig iron have been restored, No. 1 being 2s. 6d. per ton 
above No. 3, No. 4 foundry 6d. below it, and grey forge 1s. below. 
There have been considerable variations from these proportions, as 
grey forge was not long ago 4s. 6d. per ton cheaper than No. 3, and 
No. 1 only 1s. dearer. Mottled and white iron are practically 
unobtainable. 

Very little hematite pig iron can be bought either from makers 
or merchants, for almost every ton of what will be made during 
the next three months is already sold, and certainly not less than 
80s, per ton will be accepted for mixed numbers; indeed, the 
quantity which can be obtained at that price is exceedingly small, 
and the difficulty is in finding a seller. Producers are asking up 
to 82s, 6d. per ton. Rubio ore is not now to be had under 21s, 
per ton delivered ex ship in this district, and is likely to be dearer, 
as freights are advancing, and steamers are not so readily met with 
as heretofore. The cost of rubio ore is heavy compared with that 
of Cleveland. Thus a maker of hematite in this district has to 
pay away for ore more than half of the figure which he realises for 
pig iron, whereas the producer of Cleveland pig iron does not 
expend more than a third. 

he exports of pig iron from the Cleveland district during 
February reached 71,346 tons, as compared with 86,990 tons in the 
previous month, and 86,433 tons in February, 1899. The deliveries 
to Scotland were little more than half the quantity reported in the 
corresponding month last year, and they also showed a considerable 
falling off to Wales, in both cases because of the comparatively 
high prices of Cleveland iron, it being possible to buy local iron on 
better terms. With the Continent, however, an increased business 
has been done. The stock of Cleveland pig iron held in Connal’s 
public warrant stores at the close of February was 57,848 tons, a 
decrease for the month of 5827 tons. Not for many years has the 
stock been so small. The stock of hematite pig iron with Messrs. 
Connal in this district was 7148 tons at the end of February ; 
decrease for month, 105 tons. Within the last few years they held 
over 100,000 tons of hematite. 

The Grinkle Mines Company has made an underground con- 
nection between its mines and Messrs. Pease and Partners’ Skin- 
ningrove mines, and is now bringing some of its stone to bank 
at the Skinningrove drift, and shortly nearly the whole will be 
brought that way. It is expected that the Grinkle mines will be 
kept fully in operation ; for some time past they have been idle 
two and sometimes three days per week. Hitherto almost all the 
stone has been sent by barge from Port Mulgrave to the Jarrow 
ironworks ; but the new drift will enable the company to supply 
some of the Cleveland furnaces. 

The demand for manufactured iron and steel is fair, and would 
be larger if the producers could tackle the orders offered to them. 
Further advances in prices are generally expected in most 
branches, but more particularly in the bar trade. Heavy steel 
rails have been again raised, the price now being £7 5s. net at 
works—a figure which can be realised ; indeed, in some cases more 
is obtained, and the inquiry shows improvement. There is not 
much doing in steel railway sleepers, this branch of trade being, 
in fact, the only one which is slack, this being brought about by 
the price being too high as compared with timber sleepers. Com- 
mon iron bars are very firm at £9 5s., but there are firms which 
are realising several shillings per ton more, even up to £10. Iron 
and steel ship angles are steady at £8 2s. 6d. ; iron ship plates at 
£8 5s.; and steel ship plates at £8 2s. 6d. Works are running 
well, though outdoor work at the shipyards continues to be much 
interfered with by the weather. The West Hartlepool works of 
the South Durham Iron and Steel Company, Limited, last week 
produced more than in any previous week in the history of the 
establishment—2100 tons of iron and steel plates, the wages paid 
being over £2700. 

The death is announced at Ryton-on-Tyne, at the age of 79 
years, of Mr. John McIntyre, who was one of the pioneers of iron 
shipbuilding on the Tyne, and was also the inventor of water 
ballast for steamers. He was manager of Palmer’s shipyard at 
Jarrow in 1848, and in his early days there he superintended the 
building of the John Bowes, the first iron screw collier, which 
vessel was the first to have a double bottom for water ballast. 
Mr. McIntyre established the shipyard of Stephenson, McIntyre, 
and Co,, at Hebburn-on-Tyne, now owned by Robert Stephenson 
and Co., Limited. 

The North-East Coast Institution of Engineers and Shipbuilders 
on Saturday held a meeting at West Hartlepool, when Mr. W. C 
Barrowman, of that town, read a paper on ‘‘Some Considerations 
Affecting the Training of Young Engineers.” In this he referred 
to what he termed the ‘‘old bogey ” of foreign competition. If a 
fair comparison were made, it could be shown that the value of 
the foreign commerce of Germany was usually very much over- 
estimated when compared with that of Great Britain. Although 
Germany was making great strides in many industries, more 
especially in those where superior knowledge and technical skill 
could be applied, we were as readily rising to meet them, and if it 
were true that in some instances America and Germany were able 
to outdo us, it was equally true that we were outdoing them in 
something else. He contended that the British working man had 
not lost his cunning, nor the British trader his courage and enter- 
prise, or how was it that so many young men from America and 
Germany, as well as from all parts of the world, came to study in 
our workshops, waréhouses, and universities? The sank 
visited the shipyard of Furness, Withy, and Co. 

The coal trade has been much hampered by the weather, ship- 
ments having been curtailed in consequence, and operations at the 
collieries have been nothing like so full as usual, while prices of 
coal for prompt delivery have weakened, though they are as firm 
as ever for forward. Best steam coal has been sold for prompt 
delivery as low as 17s. per ton, but for forward 18s. 6d. to 19s. 
f.o.b. has to be paid. Steam smalls are about 11s. per ton. Best 
Durham gas coals are at 17s. per ton f.o.b., and some good 
contracts have lately been placed at that figure on continental 
account. Medium blast furnace coke is realising 26s, 6d. per ton 
at their furnaces in this district. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has been very quiet this week. 

e course of prices was influenced to some extent by the war 
news, but as there was no great desire to buy, values subsequently 
fell away. Business has been done in Scotch warrants from 
68s. 5d. to 68s. 9s. and back to 67s. 10$d. cash, and from 68s. 10d. 
to 69s, 2d. and back to 68s. 4d. one month. Cleveland warrants 
have sold from 69s. 24d. to 68s. 6d. cash, and 69s. 6d. to 68s. 74d. 
one month. The transactions in Cumberland hematite warrants 
have varied from 76s. 103d. to 77s. 3d., receding to 77s. cash, and 
from 77s, 3d. to 77s. 4d. and back to 77s. one month. 


There has been very little speculative business doing in pig iron, 
and the market lacking support, has been rather inclined to weak 
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ness, At the same time the manufacturing branches of the iron 
and steel trades are so well employed, and the consumption of raw 
iron so large, that it is not expected the market will at present 
give way to any material extent. 

There are 85 furnaces in blast in Scotland, compared with 83 at 
this time last year, and of the total 40 are producing ordinary, 40 
hematite, and 5 basic iron. 

During the past week the withdrawals of pig iron from public 
stores have been larger than usual, and the reduction in Connal 
and Co.’s Glasgow stores amounts to 6876 tons. The decrease in 
these stores since the beginning of the year is 32,941 tons, and the 
total stock now amounts to 212,317 tons. The very material reduc- 
tion in store iron is largely due to the smaller imports of Cleveland 
pig irof into Scotland. These show a decrease during the last two 
months of no less than 42,000 tons. 

Prices of Scotch makers’ pig iron are on the whole fairly well 
maintained :—Govan, f.o.b. at Gl w, No.1, is quoted 72s. 6d.; 
No. 3, 71s. 6d.; Monkland, No. 1, 75s. 6d.; No. 3, 73s. 6d.; 
Wishaw and Carnbroe, Nos. 1, 78s. 6d.; Nos. 3, 74s. 6d.; Clyde, 
No. 1, $3s.; No. 3, 77s. 6d.; Gartsherrie and Calder, Nos. 1, 
84s.; No. 3, 78s.; Summerlee, No. 1, 85s. 6d.; No. 3, 79s.; 
Coltness, No. 1, 88s. 6d.; No. 3, 79s.; Glengarnock at Ardrossan, 
No. 1, 82s.; No. 3, 76s. 6d.; Eglinton at Ardrossan or Troon 
and Dalmellington at Ayr, Nos. 1, 78s.; Nos. 3, 76s.; Shotts 
at Leith, No. 1, 85s.; No. 3, 79s.; Carron at Grangemouth, No. 1, 
85s. 6d.; No. 3, 79s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 7979 tons, compared with 4652 tons in the correspond- 
ing week of last year. There was despatched to United States 
20 tons, South America 265, India 70, Australia 364, France 55, 
Italy 100, Germany 115, Russia 57, Holland 735, Belgium 50, 
China and Japan 6, other countries 140 ; the coastwise shipments 
being 6002 tons, against 3143 in the same week of 1899. 

There is a large and steady consumption of Scotch hematite pig 
iron at the steelworks, and makers quote 84s. per ton for delivery 
at the works. 

The finished iron and steel trades are very busy. In most cases 
work is being carried on to the utmost capacity of the works. 
There are complaints, not a few deliveries being behind, and this 
is particulariy the case with structural material. As an instance 
in point, that of the Glasgow Exhibition Buildings might be men- 
tioned. The executive committee is getting quite anxious about 
the work, although they have assurances from the contractors that 
it will be finished in good time. The Tramways Committee of the 
Town Council of Glasgow, being unable to obtain guarantees of 
timely delivery from home makers, have been obliged to place im- 
portant orders for steel work in America in connection with the 
erection of their principal electric power generating stations, and 
the soonest that these can be finished is believed to be twelve 
months hence 

The Scottish coal trade is in a more satisfactory position, per- 
haps, than for months past. The great arrears of orders which 
caused so much pressure upon the coalmasters in January and 
the beginning of February have now been got rid of. The railway 
traffic is being conducted in a more regular and satisfactory way, 
and a very large amount of business is being done in all branches 
of the trade. The prices are keeping up almost to the maximum 
level, for while household consumers and the gasworks are not 
quite so pressing with their orders, the shipping demand is larger 
than ever, The total shipments from Scottish ports in the past 
week amounted to 196,758 tons, compared with 186,388 in the 
preceding week, and 138,601 in the corresponding week of last 
year. 

The shipments show a total increase for the past two months 
of 283,000 tons over the quantity despatched in the corresponding 
period of 1899. Splint coal is quoted f.o.b. at Glasgow, lis. to 
15s. 6d.; steam, lis. 6d.; and ell, 15s. 6d. to 16s. per ton. These 
prices are 5s. to 6s. per ton higher than those current twelve 
months ago. There is a very strong demand at present for ship- 
ment to Mediterranean ports, and high prices are being paid for 
smart delivery. Contract prices for delivery of coal to the iron 
and steel works are arranged by the month, and those for March 
are understood not to be materially different from the rates that 
were current during February. 

During the past month there was launched from Clyde shipyards 
sixteen vessels, aggregating 25,876 tons, compared with twenty-one 
vessels of 25,553 tons in February of last year. The output for 
the two months has been roundly 57,000 tons, which is almost 
exactly the same as it was in the first two months of 1899. The 
fresh tonnage placed has not been so large as usual. There isa 
decided absence of orders for cargo-carrying vessels. Owners are 
not inclined to build further tonnage until it is known what the 
effect will be of a return of transport tonnage to its normal 
service, 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

As remarked in the annals of the Welsh coal trade, alternate 
elevation and depression, like mountain and valley, are the pre- 
dominating characteristics of the great industry.. This time, again, 
in the opinion of the best authorities in the trade, the highest 
point has been gained. The requirements of the Admiralty may 
for a period retain best steain at a tolerably high figure, but house 
coal has entered upon its declining track, much to the satisfaction 
of inland customers. A few days ago the Admiralty contracts for 
steam were concluded. The total was 95,000 tons, placed as 
follows :—Nixon, Grawshay, Dowlais, Hills, Glamorgan, Pen- 
rhiwkiber, Ferndale, National, Cambrian, 10,000 tons each; 
Tocketts, 5000 tons. Deliveries up to the end of June, prices 
from 22s. 6d. to 23s. 6d. It will be seen by my quotations 
that these figures are a little better than present prices, showing 
that the downward tendency has been greater than was anticipated. 
This, however, must be stated, that the shrewdest coalowners 
cannot foresee the marked shortage of tonnage which has taken 
place of late owing to the severe weather. This, I am assured, is 
the cause of the change in quotations being so abrupt. Mid-week, 
on ’Change, at Cardiff, best steam was quoted at 20s. to 21s. 6d.; 
seconds, 19s. 6d. to 20s.; drys, 18s, 6d. to 19s.; best small, 13s. to 
13s. 6d.; seconds, 12s, 6d. to 12s. $d.; drys, 11s. 6d. to12s. This 
includes inferior sorts ; best Monmouthshire semi-bituminous, 18s. 
to 19s.; seconds, 17s. 3d. to 17s. 6d.; best households, 23s. to 24s.; 
seconds, 20s. to 21s.; No. 3 Rhondda, 22s. 6d. to 23s.; brush, 19s. to 
20s.; small, 17s. to 17s. 6d.; No. 2 Rhondda, 17s. to 17s. 6d.; 
through and through, lds. to 15s, 6d.; small, 13s. to 13s. 6d. 
House coals are only in moderate request. 

The special value of the Welsh fire-bricks is now making itself 
known as an item of import, a cargo having gone to the West 
Indies this week. It would be invidious to name companies, 
but excellent samples are being turned out over a wide field 
both in Glamorgan and Monmouthshire. 

The South Wales Colliery Company had a satisfactory meeting 
in London last week. In addition to dividends of last year a bonus 
of £1 per cent. on the whole year was announced. The total dis- 
tribution to various classes of shares was £13,349 15s. 2d., leaving 
a balance to be carried forward of £2859 4s. 1ld. The directors’ 
remuneration was increased from £225 to £300. 

Complaints are being heard all around the coast of the storms, 
of the bad effect on trade, and of the numerous losses and casualties. 
At Swansea port it is stated that the list will be formidable, due 
priacipally to the fogs in the Channel after the storms. 

Bunkering for the Navy is now being carried on at Cardiff. The 
Otioman, 2100 tons, was smartly done by the Powell Duffryn ; 
time allowed, 76 hours ; time taken, 44 hours. Watts and Watts 
also took a steamer of the Elder Dempster fleet in hand, and put 
3112 tons on board in 194 hours. 

Work in the collieries throughout the district has been very good 
of late, and the colliers, who are earning substantial wages, appear 
to have few or no labour disputes on hand, In the Swansea dis- 


trict it was the opinion on ’Change this week that collieries were 
never doing better, and both coalowners and colliers were reaping 
a good harvest. Unfortunately this state often precedes labour 
troubles. 

The coke trade continues very brisk. I have been much struck 
with the quantities running in to the chief steel works, though the 
make at all works is considerably on the increase. Prices continue 
high. Cardiff quotes furnace 28s. to 30s.; good foundry, 32s. to 
33s.; and special, 35s. 6d, to 36s. These quotations are under 
usual arrangements, cash in 30 days, less 24 per cent. Patent 
fuel is active at all ports, and large quantities are going to 
foreign destinations. Cardiff prices, 20s. to 22s. Pitwood con- 
tinues at 16s. 3d., but at the rate it is being imported this week 
it is not likely to advance. Iron ore, Cardiff and Newport: 
Tafna, 19s. to 19s. 6d.; Rubio, 20s. to 20s. 6d., c.i.f. 

Swansea harbour trade last year showed an improvement to the 
extent of 11 per cent. The export of coal and patent fuel to 
France amounted to one million tons, and the shipments of tin- 
plates indicated a large increase, every foreign customer increased 
its orders. In the last three years harbour trade has shown an 
improvement of 30 per cent.—quite a record amongst harbour 
returns. 

It has been extensively rumoured in the Welsh Press that 
arrangements have been entered into between the Midland steel- 
makers and several of the leading irormasters in South Wales to 
work a joint wage scale. I have failed to trace it to any authentic 
source ; in fact, am assured by prominent ironmasters that it is 
untrue, and in the face of the existing sliding scale amongst the 
steelmakers, fitters, and others of South Wales and Monmouth- 
shire, which is working very well, do not believe such a movement 
likely. At the Birmingham meeting, Monday, a slight reference 
was made to the ‘ proposed ” affiliation. 

At the annual gathering of the Old Castle Mill branch of the 
Steel Smelters’ Association, Llanelly, held on Saturday, the secre- 
tary said it was likely that an advance on the 1874 list would take 
place very shortly. 

Buoyancy characterises all steel and iron industries. Good work 
has been done in clearing off accumulations of rail and bar orders 
at the large Bessemer works. One of the consignments sent ed 
Cardiff for China and Japan this week was 2330 tons rails and fish- 
plates. Steel sleepers and rails for India are alsocoming into note, 
and there are signs of long-delayed South African business falling 
into a practical groove. Steel plates of medium sizes and weights 
are in evidence. In the Swansea Valley all steel-producing esta- 
blishments are busy—Pontardawe, Upper Forest, and Duffryn may 
be named—and regularly mark all operations at Wright and Butler's 
Works, Landore. In tin-plate business there is increased vigour ; 
seven mills at the Morriston, and three at the Midland have been 
very active. One mill at the Beaufort which had been idle is 
again in operation. Taking the whole district, there has been a 
good average production of white plates. All foundries, engine 
sheds, wagon works, brisk ; and silver, spelter, and copper works are 
turning out well. 

The large iron and steel works, even more than the collieries, 
have had to suffer the abstraction of Reservists, but I am assured 
that the vacancies are being rapidly filled, and the Irish boats 
coming into Cardiff bear evidence of the liking there exists for 
labour work on the hills. 

On ’Change, Swansea, this week it was admitted that there had 
been a little fluctuation in the pig iron market. Shipments had 
been heavy, resulting in great decrease in stock. Numerous con- 
signments had come in from Harrington, Whitehaven, Barrow, 
Grimsby, and one from London. Home consumption strong, with 
ample orders comingin. The general consensus of opinion was that 
finished iron and steel not only maintain their position, but show an 
upward tendency. The outlook in tin-plate was not regarded as 
favourable, for though work is regular, and output as well as ship- 
ment large, the price of block tin is excessively high, and difficulties 
with the men are looked upon as by no means removed. As stated 
by members on ’Change, their demands are so unreasonable, and 
obnoxious to the introduction of improved machinery, and conse- 
quently lesser cost, that it is feared a cessation of work is 
unavoidable. The men will not, it was added, even agree to a 
reference. This is the old tale, when by strenuous efforts new 
markets have been opened and plain sailing is ahead, labour 
becomes obstructive. It is to be hoped better counsels will prevail. 
Last week the shipments of tin-plates amounted to 75,869 boxes, 
received from works 65,248 boxes. Present stock, 158,762 boxes. 
Swansea imported nearly 5000 tons of pig iron last week, and 
2850 tons iron ore. 

Latest prices iron and steel, Swansea, are as follows :—Glasgow 

vig iron warrants, 68s. 10$d. to 68s. lld. cash. Middlesbrough 
No. 3, 69s. 44d., other numbersin proportion. Hematite warrants, 
77s. 3d. for mixed numbers, f.o.b. Cumberland, according to brand. 
Welsh bars, £9 10s. to £10; angles at usual extras, Sheet iron 
and steel, £11 10s. to £11 15s., with usual extras for higher gauges. 
Steel rails, heavy, £7 5s. to £7 10s.; light, £8 5s. to £8 10s. 
Sleepers, angles, channels, at according to specification and section. 
Bessemer steel tin-plate bars, £7 5s.; Siemens, £7 7s. 6d. to £7 10s. 
Tin- plates: Bessetner steel cokes, 16s. to 16s. 3d.; Siemens, 
16s. Lh to 17s. 6d.; ternes, per double box, 28 by 20 C., 30s., 
31s. 6d., to 34s.; best charcoal, 16s, 6d. to 17s. 6d. Big sheets, for 
galvanising, 6ft. by 3ft., by 30g. per ton f.o.t., £16 10s. to £17 ; 
finished black plate, £13 10s. to £13 15s.; Canadas, £12 10s. to 
£13 ; galvanised sheets, 24 g., £15 10s. to £16 10s. 

Block tin: £146 to £136 10s. Copper: Chili bars, £74 10s. to 
£73. Spelter, £21 15s. Lead, £16 12s. 6d. This last-named item 
is now only 2s. 6d. per ton more than Spanish. 

Swansea coal quotations remain very incomplete. This week 
best steam and all bituminous coals were posted as ‘‘ subject to 
arrangement.” Others were as follows :—Best anthracite, 16s. 6d. 
to 17s.; seconds, 14s. 6d. to 15s.; ordinary large, 12s. to 14s.; 
small rubbly culm, 9s. to 9s. 6d. Steam, seconds, 18s, to 18s. 6d.; 
bunkers, 16s. 6d. to 17s.; small, 12s. Coke, furnace, 30s. to 3ls.; 
best foundry, 31s. 6d. to 35s. Patent fuel, 18s. to 20s. Iron ore, 
20s. to 21s. Pitwood, 18s. 6d. into trucks. 

The Neath Harbour Bill is to be opposed by the Main Colliery 
Company and the Briton Ferry District Council. Milford Docks 
Bill has been read a second time, also the St. David's Bill for addi- 
tional powers. Waterford Harbour Commissioners are to oppose 
the Fishguard and Rosslare Bill. At the annual meeting of North's 
Navigation this week, a dividend of 10 per cent. was declared. It 
was stated that the output was 1,126,815 tons, or larger than in any 
previous year ;,make of coke, 103,000 tons, against 61,000 tons the 
previous year. 

On the eve of bos 4 dispatch I hear that trouble is again threaten- 
ing in the coal trade of the Western district—that of Swansea. A 
meeting of the Association of Colliery Enginemen, Stokers, and 
Outside Fitters has just been held at Swansea, when it was resolved 
to put in a month’s notice, March Ist, to terminate contracts. The 
contention is that a general advance upon the standard rate of 
wages should be given, and that representations to that effect have 
been ignored. 

With milder weather the shipment of coal is expected to increase, 
One day this week at Cardiff amongst a number of shipments 
5000 tons went to Teneriffe, 5200 to Peru, 4600 to Port Said, 
and 4420 to Savona. Newport and Swansea despatched a fair 
average. 

The Tory Cold Colliery Company is announced. — Capital, £2000, 
Llantrissant. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


ALL the leading branches of the iron industry remain well em- 
ployed ; orders are plentiful. The works find much difficulty in 
satisfying the demand of their customers, although an exceptional 


activity pretails at the mills and foundries. Scarcity of supplies 


continues the general complaint, and is the cause of a stead] 
rising movement in quotations. y 

There is nothing of particular interest to be told of the business 
done during the week in Rheinland-Westphalia or Silesia the 
majority of the establishments for iron and steel having plenty of 
orders on their books, and they are looking forward to increasj 
activity inspring. Ata meeting held at Luxemburg last week the 
Luxemburg-Lorraine pig iron convention was prolonged for further 
three years, A specially brisk inquiry has lately been experienced 
forfoundry pig, and quotationsareasstiffas possible. The rolling mills 
are reported tobe, without exception, excellently occupied, and there 
is already much life stirring in the girder and structural iron de. 
partment. According i Berliner Tageblatt, an iron and steel 
works is going to be erected at Andorf, on the Kaiser-Wilhelm 
Canal, by the former owners of the Gouson Works. Armour 
plates and iron plates for shipbuilding purposes are going to 
be made at the mills, and a shipyard is to be connected with the 
establishment. The Imperial Canal office is, however, said to 
entertain doubts with regard to this new works; as it might lead to 
disturbances and irregularities in traffic on the canal, 

At a recent tendering, at Brussels, for load wagons for the 
Belgian State Railways, German works asked 350f. less than the 
Belgians. The contract comprised forty-one lots, thirty-nine lots 
at fifty wagons each, and two lots at twenty-five wagons, Belgian 
firms obtained the first five lots, while German houses tendered 
for the sixth lot, the wagon factory Wiemar offering at 4636f., and 
Limberg in Kelsterbach-on-Main at 4760f.; while the Belgian Com. 
pagnie Central de Hains, St. Pierre, asked 5100f. Of the remaining 
lots six were given to the Weimar wagon shops at 3506f.; Belgian 
works having asked 3510f. and 3822f. : 

In Austria-Hungary girders begin to meet with a fair inquiry, as 
the time is now approaching when consumers like to put in supplies 
for the building season. The present low quotations may also have 
induced buyers to come forward rather earlier than usually with 
their demand. In bars, too, a fairly good business was done upon 
the week. 

The position of the Austrian coal market has not improved since 
last week, and but for the supplies received from Hungary and 
from other countries the majority of industrial establishments 
would have to stop working altogether. That coalowners as well as 
dealers are losing a good deal of money through this most unsatis- 
factory state of things goes without saying. Prices are unsettled 
in the extreme, and are changing almost from day to day ; engine 
coal has never before been so dear as it is now. 

The Belgian iron and steel market is very strong in all depart- 
ments, and the outlook is bright. Demand and inquiry continue 
excellent in all branches, and ular employment is secured to 
shops and factories for many months to come. 

The Belgian coal trade shows remarkable firmness and a good 
deal of animation. January has been a specially busy month in 
the coal industry. Consumption in coal was very large ; imports 
amounted on 284,000 t., against 154,000 t. in January, 1899, plus 
being 130,000 t., of which 38,000 t. fell to Germany and 84,000 t. 
to England. Import in coke was 22,500 t., against 18,500 t. in the 
same month last year. Exports in coal and coke have likewise 
been large, amounting on 411,000 t. in January this year, against 
341,000 t. for the same month last year, increase thus being 20 per 
cent. The rise in import of coal and coke was about 84 per cent. 

Business remains healthy and brisk on the French iron market, 
and there is a decided inclination to purchase freely. Quotations 
are firm and paying. 

The following statistic figures, givenin the Rheinisch- Westphal ische 
Zeitung, show German foreign trade in pit coal, brown coal, and coke, 
to have been decidedly improving last year. In 1897, 14,759,570 t. 
were imported ; in 1898, 14,723,898 t.; and in 1899, 15,436,944 t.; 
export in 1897 was 14,833,075t.; in 1898, 16,482,514t.; and in 
1899, 16,516,876t. Import in iron and iron-manufactured goods 
was 564,745 t. in 1897, 523,807 t. in 1898, and 839,839 t. in 1899; 
export was 1,392,953 t. for 1897, 1,626,223 t. for 1898, and 
1,509,887 t. for 1899. In instruments and machines, &c., 82,457 t. 
were ne to Germany in 1897, while in 1898 101,155 t. were 
imported ; and in 1899 150,438t. came toGermany. Export in 
machines and instruments, &c., was 210,518 t. for 1897, 232,295 t. 
for 1898, and 283,245 t. for 1899. Import in iron ore last year was 
4,165,372 t., against 3,516,577t. in 1898, and 3,185,644 t. in 1897 ; 
from Spain 1,844,769 t. were imported last year, from Sweden, 
1,476,743 t.; Austria-Hungary, 329,704 t.; Igium, 126,649 t.; 
Algiers, 91,047 t.; British North America, 76,353 t. Export in iron 
ore was 3,119,878 t. for 1899, 2,933,734 t. for 1898, and 3,230,391 t. 
for 1897. Of last year’s export, 1,807,421 t. iron ore were sent to 
Belgium, and 1,271,052 t. to France. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 21st. 

COMMERCIAL conditions are improving steadily. There isa larger 
demand for loans due to the rapid absorption of money in new 
enterprises. The impending issue of a British war loan is having 
its effect upon this market. The most important movement is the 
effort of the leading railroad combinations to secure control of the 
various bituminous coal-carrying roadsin order to prevent the ruinous 
rate cutting, and thereby to maintain the earning power of the 
roads engaged in that enormous traffic. The Pennyslvania Railroad 
has one of its vice-presidents on the Chesapeake and Ohio manage- 
ment; another high official on the Baltimore and Ohio Railroad, 
and still another on the Norfolk and Western. This traffic will 
increase enormously this year. There is an approach to a bitu- 
minous coal famine, the firstin the history of the country. A great 
many mines are being opened, and millions of dollars are being 
invested in coal properties and coal plants. In railroad earnings 
there is a general improvementover last year. For thefourth week in 
January, seventy-three roads report an increase of 21 per cent, over 
the same week last year, and for the first week of February, fifty-nine 
roads report an increase of 154 percent. The banks of this city show 
an enlargement of loans during the past six days of 14,000,000 dols. 
The iron trade, according to reports received to-day from the local 
agents and representatives of several of the large steel combina- 
tions, is in a satisfactory condition. A minimum amount of business 
has been done, and the managers generally agree in saying that no 
very rapid increase is likely to occur for the next few weeks. They 
assign two reasons for this statement—namely, the lack of occasion 
for anxiety to cover ; and, secondly, the refusal of the manufacturers 
to take business at less than the prices they fix upon. Besides 
this, prices have gone up pretty high, and large consumers do not 
think they can go much higher, if any. 

Railroad requirements this year will exceed all former years. 
Car builders are obliged to turn down orders for cars for delivery 
this side of July. estern pipe line builders are about ready to 
place contracts for some long lines for gas and oil. Over 200towns 
have sold bonds during the past three months to make municipal 
improvements, and negotiations are pending for supplies from one 
quarter or another with a good many of them. 


Tux Corporation of Lincoln have resolved, if possible, 
to make the largest and deepest boring for water in the 
Kingdom. According to the Birmingham Post, it will be over 
2000ft. deep and not less than 12in. diameter at the bottom. The 
present supply is surface and subsoil water collected from the 
valley of the river witham, and this is not sufficient to meet the 
requirements of the city. The proposed deep boring will, it is ex- 
pected, secure about a million gallons per day of pure water from 
the new red sandstone beds, which at Lincoln are nearly 1400ft. 
below the surface. The water in these beds is derived from the 
rainfall collected on a large area in Notts, some fifteen miles west 


of Lincoln, where the sandstone crops out on the surface, 


| | 
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ENGINEERING NOTES FROM 
SOUTH AFRICA. 
(From our own Correspondent.) 
MaritzpurG, February 6th, 

WHATEVER may be the case with the British 

nerals, the Boer leaders are fully conscious of 
the value of trenching in modern warfare. They 
are continually at work in extending and 
strengthening their positions. So far the British 
have found it quite impossible to turn their flank, 
and the successes achieved at fearful loss of life 
have only amounted to the driving of the Boers 
from one set of defences to another. According 
to captured burghers, the whole of northern 
Natal has been fortified in this way. If this is 
true, as in all probability it is, the task of dislodg- 
ing the invaders may well become almost inter- 
minable. So complicated is the system of trenches 
that the British soldiers, after carrying one 
position, frequently find themselves exposed 
to a murderous fire coming they know not 
whence. ‘The use of smokeless powder deprives 
them of any means of locating the enemy. 
Nothing can be more demoralising than this 
experience of being shot down by invisible marks- 
men, and the courage which the British troops 
have shown in face of it is really wonderful. 

Most of the Boer trenches are said to be dug 
out in S shape—a design copied from the Basutos, 
The Boers have almost a natural genius for 
spade work in warfare, as almost the principal 
occupation of the farmer in South Africa is 
the digging of ‘‘furrows” to open up — 
for the supply of water to his cattle. In the 
same way the Africander s constant experience of 
having to lift cumbersome ox wagons out of 
apparently hopeless sloughs and esr gives 
him remarkable facility in the handling of heavy 
artillery. Some of the English prisoners amongst 
the Boers have expressed surprise at the extent 
to which these primitive people make use of the 
best modern binoculars. The glasses are in many 
cases the gift of a paternal Government, but even 
where they are privately purchased it is not at 
all remarkable that the Boers should spare no 
pains in his equipment for the only art, shoot- 
ing, in which he excels, and upon which, until 
quite recently, his very existence has depended. 
he Boer’s rifle iseven a more precious thing to 
him than was his long bow to the ancient English 
yeoman. 

Experience gained in this war has conclusively 
proved the Mauser to be a highly merciful bullet 
at close ranges, and its ‘‘stopping” power does 
not seem superior to that of the onginal Lee- 
Metford. Men shot at the short distances at 
which fighting took place at Spion Kop had bullets 
right through the body without being conscious 
of any wound. Moreover, the wounds made are 
generally clean, and heal up rapidly. 

Australasian farmers and stock-raisers are very 
anxious to do an increased business with Sout 
Africa, and they have sent out a Government 
expert to report ae the possibilities of develop- 
ing tratiic by additional shipping facilities, &c. 
Now that cold storage plants are being erected at 
most of the South African ports there ought to 
be larger possibilities before this branch of inter- 
colonial commerce. 


BOILER INSPECTION, 


THE annual meeting of the Engine, Boiler, 
and Employers’ Liability Insurance Company, 
Limited, was held at the head office, 12, King. 
street, Manchester, on Thursday the 22nd ult. 

The Chairman, Mr. R. B. Longridge, in moving 
the adoption of the directors report, stated that 
during the past year there had been a smaller 
amount than usual paid for damage to boilers 
from collapse of furnace crowns owing to accumu- 
lation of deposit or deticiency of water. In spite, 
however, of the most careful inspection, such 
mishaps were of frequent occurrence to new as 
well as to old boilers, but they were seldom re- 
sa in newspapers unless attended with loss of 
ife or great damage to pea | and in these 
cases they were reported as ‘disastrous boiler 
explosions.” He regretted to state that a case of 
this kind occurred in November last, by which 
seven lives were lost. The boiler in question was 
insured by this company, and had been regularly 
inspected and thoroughly examined annually— 
with one exception when the inspector was ill— 
for many years. It was in good condition at the 
time of the accident, but owing to a change of 
attendant, and an error or oversight as to the 
supply of water in the boiler—the glass of one of 
the water gauges having been broken and the 
passage of the other being obstructed by deposit 
—the furnace crowns became red hot and collapse 
took place ; one of the plates fractured, and the 

escaping steam and water scalded a number of 
men who were in a confined situation near to the 
boiler, and as already stated, seven of them suc- 
cumbed to their injuries. This occurrence was 
the subject of a Board of Trade inquiry, which 
showed that the boiler was in good condition at 
the time of the collapse, and that no blame could 
be attached to the company’s inspector, the col- 
lapse being solely attributable to deficiency of 
water, Such mishaps were seized upon by the 
advocates of compulsory inspection, as an argu- 
ment in favour of legislation, but it would be 
obvious to anyone who cared to take the trouble 
of reading the evidence given before the Com- 
missioners of the Board of Trade, that no system 
of inspection could have availed to prevent this 
mishap. 

_ Mr. Longridge drew attention to the recently 
issued report of the Assistant Secretary of the 
Board of Trade on the working of the Boiler Ex- 
ficsions Acts during the year ending June 30th, 

899, which included, as previous reports had 
done, a large percentage of mishaps which cer- 
tainly were not boiler explosions. The figures 
seg in these reports were very apt to mislead, 
but were always quoted by certain agitators for 
legislation as proof of its necessity. In his last 
report the Assistant Secretary refers to 68 explo- 
sions, by which 36 persons were killed and 67 
injured, but an peel se showed that at least 40 
of these were not boiler explosions—12 being frac- 
tures of steam pipes, 4 fractures of cast iron 
steam chests, 6 defective sludge hole or manhole 
door joints, 11 fractures of tubes or plugs driven 


‘has now taken premises at No. 25, 


out of leaky tubes of locomotive boilers, and 
several minor defects, Such defects might easily 
be multiplied a hundredfold, but were in no sense 
boiler explosions. In the course of the year the 
Commissioners only deemed it necessary to hold 
sixteen formal investigations, and, as a result, it 
is stated that ‘‘in twelve cases the Court found 
the owners to blame, in two cases they were held 
responsible for the neglect of their servants, and 
in three cases imcompetent persons have been 
held to blame.” The penalties inflicted in these 
twelve cases amounted to £525, The most serious 
of these explosions was that which occurred at 
Barking in January, 1899, by which ten persons 
lost their lives and twenty-three were injured. 
The boiler in question was not insured or under 
the inspection of any boiler insurance company. 
Regarding this inquiry, the report states, ‘‘The 
owners were blamed for neglecting to employ a 
competent manager, and were also held respon- 
sible for the neglect of their servant, who wrongly 
adjusted the safety valve, and they were ordered 
to pay £125 costs.” 

e—Mr. Longridge—after forty-five years’ 
experience, was as much convinced as any man of 
the value of boiler inspection ; in fact, he was the 
originator of that system of periodical inspections 
which was now carried out by the established 
boiler insurance companies, and was commended 
for its efficiency by the Assistant Secretary of the 
Board of Trade in several of his annual reports ; 
but he was equally convinced that accidents would 
continue to occur through carelessness or oversight 
in spite of the most stringent regulations that 
could be enforced by law. So long as the existing 
law, which empowers the Board of Trade to bring 
home to delinquents their responsibilities, was 
properly administered, there was no necessity to 
Impose on the vast body of manufacturers and 
steam users who already recognise their responsi- 
bilities and perform their duties in relation to the 
safety of their workpeople and the public, the 
harassing interference with their industries which 
any system of compulsory inspection under official 
‘red tape ” control would not fail to inflict. 

The damage from breakdowns of engines had 
also been less than usual during the past year. 
Particulars of the breakdowns, as well as sundry 
other matters relating to steam engines and 
electrical machinery, would be found in the chief 
engineer's report by anyone who took an interest 
in these subjects. 

A dividend of 3s. per share was declared. 
Messrs. W. E. Barratt and Frank Hollins were re- 
elected directors of the company, and the meet- 
ing terminated with a vote of thanks to the 
chairman. 


CATALOGUES. 


THE Shropshire Iron Company, Limited, Had- 
we near Wellington, Salop. Illustrated price 
ist. 

R. Hornsby and Sons, Limited, Grantham. 
Circulars of the Hornsby-Akroyd oil engines and 
the Hornsby safety water-tube boilers. 

Burnham, Williams, and Co., Baldwin Loco- 
motive Works, Philadelphia, U.S.A. Record of 
recent construction, No. 18, January, 1900.— 
Amongst the locomotives illustrated, and of which 
details are given in this issue, is the Mogul loco- 
motive built by this firm for the Great Northern 
Railway. 

The Metal Agencies Company, Limited, Queen 
square, Bristol. Illustrated circular of Thomas’s 
corrugated iron sheet fittings. — This invention 
consists of a metal combination saddle, designed 
to overcome the leakage around the hook bolts, 
and to reduce to a minimum the dropping of con- 
densation in corrugated iron roofs, 

Robert W. Blackwell and Co., Limited, 
Victoria-street, Westminster. Illustrated cata- 
logue, No. 24, of electric traction, light, and 
power apparatus and supplies.—This is a hand- 
some book in every respect, and the title gives 
only a vague idea of its contents. The pictorial 
features of the book are greatly enhanced by 
some admirable illustrations of plants laid down 
by this firm. 

The New York Air Compressor Company, New 
York. Illustrated catalogue of gas compressors, 
air receivers, compressed air machinery, and 
vacuum pumps.—This catalogue contains illus- 
trations and descriptions of standard sizes of air 
compressors, actuated by steam, gas, or gasoline 
engines, belt power, or water-wheel, together 
with many hints of value to users of compressed 
air power. The useful information and tables 
which the catalogue embodies gives it a special 
value as a book of reference to all interested in 
the subject. 


New Company. — On Thursday, the 22nd 
ult., « company was registered by Jordan 
and Sons, Limited, of 120, Chancery - lane, 
London, under the title of ‘‘ The Houghton Main 
Colliery Company, Limited,” to acquire shares in 
the undertaking of the company called ‘‘The 
Houghton Main Colliery Company, Limited "— 
incorporated in 1875—and, with a view thereto, to 
adopt and carry into effect a certain agreement. 
The nominal capital of the company is £250,000, 
divided into 250,000 shares of £1 each. The 
registered office is situate at 34, Grey-street, 
Newcastle-upon-Tyne. 

TRADE AND BvsINEss ANNOUNCEMENTS.— 
The Niles- Bement- Pond Company, manufac- 
turers of heavy machine tools, whose branch 
office for Great Britain has been at 39, 
Victoria - street, S.W., for some years past, 
Victoria- 
street.—The Clyde Shipbuilding and pay | 
Company, Limited, Port Glasgow, has acqui 
by purchase the old-established business of 
Blackwood and Gordon, shipbuilders, engineers, 
and ship repairers, at Port Glasgow, and intends 
to re-model and extend the works in order to 
make them available for building a larger class of 
vessels, and to equip them, in every way, as first- 
class shipbuilding and engineering works. The 
practical department of the business will be under 
the direction of Mr. John Reid, shipbuilder. The 
commercial department will be in charge of Mr. 
Robert Carswell. 


THE PATENT JOURNAL. 
Condensed from Official Journal of 
atents, 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


16th February, 1900. 


Evectric TROLLEys, R. A. Bolton, 

in. 

3064. CORRUGATED ANGULAR Junctions, F. Smith, 
Stourbridge. 

3065. BicycLe Wuees, J. A. Gregg, Kingston-on- 
Thames. 

3066. MaGazines and Macazine Rirves, E. Talbot, 
Bristol. 
37. Boxes for Packtne Butrer, &c., G. Perry, 
Dublin. 

3068. — Srurrinc for Beps, W. H. McNeight, 
Dublin. 

3069. Utitisinc OverFLow Liquip, G. H. Kendall, 
Huddersfield, 

3070. Srar Lerrer Book, J. Readman, 
London. 

3071. Enaines, A. F. Woodman, Exeter. 

3072. METALLIC WEAVING CaRD Cuatns, F. P. Middleton, 
Manchester. 

3073. Rorary Printina, G. O. and A. E. Woolley, 
Bristol. 

3074. Cuimyey Top, W. H. Tetley and W. E. Mirfield, 
Bradford. 

3075. Spinninc Sik, J. Woodhead and N. Thompson, 
Bradford. 

3076. SirTING APPARATUS for THRESHING G. 
Czivan, London. 

3077. MovaBLe Screen for RirLemen, W. Hull, 
Northampton. 
78. Encrnes for Exptosive Mixtures, J. H. Noble, 
Worcester. 

3079. Lockxina Device, C. Blaut and and W. Rieger, 
London. 

3080. Evaporators, F. Simpson and A. R. T. Wood, 
Liverpool. 

3081. ELectric SIGNALLING Device, A. E. Radbourne, 
Birmingham. 

3082. Apparatus for WEIGHING PuRposgs, G. H. Deni- 
son, Leeds. 

3083. Automatic Scaues, G. H. Patterson, Gateshead- 
on-Tyne. 

3084. Device for Securtnc ArticLEs, R. H. Hepburn, 


Birmingham. 

3085. Forminc Screw Tuareaps, H. Whitehouse, Bir- 
mingham. 

3086. CoupLinos, J. S. Shaw and J. Grantham, Wil- 
liugton-on-Tyne. 

3057. Couptinc Wacons, E. Jackson, Stoke-on- 
Trent. 

3082. Guns, C. O. Ellis and E. W. Wilkinson, Bir- 


mingham. 

3080. MemoRANDA TABLETS and Pencit, A. Maurice, 
“xeter. 

3000. ExposurRg REGcIsTER, A. Maurice, Exeter. 

3091. HorizontaL and VeRTicaAL MILLING MACHINES, 
G. Richards, London. 

300, Feep Mecnanisms, F. Lister, Keighley. 

3098. Enorngs, Lister, Keighley. 

3094. for BurRNinG Limestone, W. 
Keighley. 

3095. Boor and SHor Macuinery, C. H. and F, J. Dale, 
London. 

309%, DispLayinc Boots and SxHogs;W. H. Rippin, 
London. 

3007. Supplyinc AIR to Furnaces, W. E. Green, 
Sheffield. 

3008. ELEevators for Ratstnc Pic Iron, C. Burnett, 
London. 

80%). CoupLING and UNcoupLInG RAILWAY VEHICLES, 
S. Lord, Manchester. 

3100. ProrectivE for MILITARY PURPOSES, 
T. A. Moryson, Glasgow. 

8101. INTERNAL CoMBUSTION ENGINES, J. D. Mackenzie, 
Glasgow. 

$102. Burron Sewine Macurygs, J. K. Macdonald.— 
(The Singer Manufacturing Company, United States.) 

3108. Evsectinc MrcHANISM for CANISTER CLOSING 
Macuines, W. Waller, Ilford. 

3104. MaGcnetic Lockinc Devices for Miners’ Lamps, 
F. Miiller and F. Eumes, Manchester. 

3105. Execrrica Distrisvtion, L. C. and W. B. Reed, 
and E. H. Farrar, London. 

$106. Automatic ExLectric CrrcuiT BREAKER, L. C. 
and W. B. Reed, and E. H. Farrar, London. 

3107. Distrisution, L. C. Reed, W. B. 

, and E. H. Farrar, London. 

3108. Arc Lamps, W. C, Johnson and A. Wunderlich, 
London. 

— DELIVERING MEASURED QUANTITIES of LiQuIDs, 


Spencer, 


. Lee, Ww. 

3110. UNDERLINE WATER-CLOSETS for Suips, A. Smith, 
i Ow. 

3111. CHROME-DRESSED LEATHER, O. Srpek, London. 

$112. Vatvgs, 8S. S. Bromhead, London. 

$113. RecuLatTine Exasticity of MACHINE Parts, A. 
M. Strenge, London. 

3114. TuBULAR BorLers, R. Haddan.—{ W. MacFarlane, 
United States.) 

3115. AtracumMEnt for Looms, R. Haddan. — (M. 
Dubesay, France.) 

3116. Boxes for Hotprnc Matcnes, J. O. Fookes, 
London. 

3117. Motors, J. Spyker, London. 

3118. TREATING VEGETABLE Fire, J. Y. Johnson.—(A. 
Balada, Italy.) 

3119. Marerias, J. Y. Johnson.—(4. Balada, 
Italu. 

$120. REGULATING PREssURE in ELEctric Mars, H. 
W. Butler, London. 

3121. Motor Cars, W. Hillman, London. 

3122. DocumEnT-FILING Apparatus, 8S. G. Browne, 
London. 

3123. Winpows, 8. C. Taylor, London. 

3124. MANUFACTURING MovaBLE CorLs, E. Weston, 
London. 

3125. for MINIATURE TARGET Practice, W. 
J. Jeffery, London. 

3126. Construction of PuLieys, M. Lachman, 
London. 

3127. Locks, J. W. Berry, London. 

3128. Humipity RecuLator for INcuBaTtors, W. J. 
Watts, London. 

$129. PREPARATION of Megat Extracts, Bergheim, 
London. 

$130. Pianorortes, H. S8., P. A., and O. E. Reading, 
London. 

$131. Fasteners for Stain Carpets, H. C. Adams, 
London. 

3132. Razor Guarps, T. F. Curley, London. 

$138. TRAVELLING Trunk, F. Bruce, London. 

3134. New Tittinc Device for BARRELS, T. Watson, 
London. 

$135. Borries, A. Culpin, London. 

3136. Tox Cuips for J. Baxter, Glasgow. 

3137. Pweumatic DespatcH Systems, Lamson Pneu- 
matic Tube Company, Limited.—(H. W. Forslund, 
United States.) 

3138. Devivery Apparatus, F. A. Wimble, 

ndon. 

$139, Ancnors, H. P. Parkes and Co., Ltd., and W. 
B. Rubery, London. 

3140. VaLves of CompounD Gas Enarnes, W. R. Wynne, 
London. 

8141. CoLLAPSIBLE GLOBE for GEOGRAPHICAL PURPOSES, 

. K. Balearras, London. 

3142. REFRIGERATIVE CHAMBERS, R. K. Balcarras, 
London. 

$143. ELEectric Retays, E. W. Brown, London. 

3144, TeLEPHONEs, E. W. Brown, London. 

8145. TELEGRAPHIC INSTRUMENTS, E. W. 
London. 


Brown, 


3146. Excenrric Crank Mecuanism for Cycizs, J. 
Joch, London. 

3147. WaLkING Sticks, H. Whitaker and H. E. Davis, 
London. 

3148. Sunstirute for Corrge, G. E. Fischer and E. 
Konigsberg, London. 

3149. Knire for Currinc Papgr, F. Kraus, London. 

3150. TRoLLEys for ELEcTRIC TRACTION, R. P. Strachan, 
London. 

3151. Lupricators, E. Forbes, London. 

3152. Saint Currs and Sieeves, C. W. Fowler, 
London. 

3153. Biscuit Forcers, W. H. Marshall, London. 

3154. Matcu-Boxes, E. H. Sharman, London. 

3155. MaNuFACTURE of Paste, é A. Sahlstrom, 
London, 

3156. SasH Reoisters, G- C. Marks.—(The Sterling 
Supply Manufacturing Company, United States.) 

= and Pueys, A. J, Boult.—(A. Theyskens, 

elgium. 

3158. FLUID-PRESSURE THERMO-DYNAMIC ENGINES, J, T. 

Wainwright, Chicago, U.S.A. 
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3159. Suspenpers for TaBLeE Napkins, E. Wood, 
London. 

3160. ENTRENCHING Too., F. W. Felding-Kane, Ches- 
hunt, Herts. 

3161. CHAIN WHEELS of VELOcIPEDES, R. A. Cordner, 
London. 

3162. Exnaust Air Puririzer, W. W. Willis, Wood- 
bridge, Suffolk. 

3163. SpRING MatrResses, A. Bain, Glasgow. 

3164. Supports for Too. Bacs for J. Souter, 
Dundee. 

3165. ATTACHMENT for R1IFLEs or Guns, H. Hallows, 
Manchester. 

3166. FLux SoLtpertnc Composition, J. Wilkinsen, 
Birmingham. 

3167. Toy, J. Page, jun., Sheffield. 

3168. AvuTomatic Point for Tramways, F. 
Sheffield. 

3169. Drivinc Rotary Hair Brusues, C. A. Robinson 
and H. V. Sadler, Bristol. 

3170. Convey1nG Betts, T. P. Cargill and L. Greening, 
Manchester. 

3171. Razors, F. C. Askham, Sheffield. 

3172. Rope Grip, J. H. Wallace, G Ww. 

3173. Domestic Vessets, R. E. Radford, 

Clam. 

3174. LonG-pistaNceE TELEPHONY, M. C. Mengis, Man- 
chester. 

3175. CHANDELIERS, R. H. Best, London. 

3176. BepsrgaD, J. E. Fischer, London. 

3177. Gravitation Sarery Vatves, C. Mackintosh, 
London. 

3178. Conpensers, O. Sorge, London. 

3179. Rocxinc Devices for AMUSEMENT, K. Geier, 
London. 

3180. Covers for Juas, F. Desbonnets, Berlin. 

3181. APPARATUS for GENERATING ACETYLENE Gas, E, 
1. Sand, Berlin. 

3182. SPEED MEASURING INSTRUMENTS, J. Aggermann, 
Berlin. 

3183. PHotocRaPHic DEvELopinc Trays, J. E. Bar- 
nard, London. 

3184. Apparatus for TREATING FLax, M. H. Smith, 


Shaw, 


mdon. 

3185. Apparatus for SEPARATING FiBREs, M. H. Smith, 
London. 

3186. Cuarx Drivinc Apparatus, W. L. Wise.—(The 
Morse Chain Company, United States.) 

3187. CountinG ReEvoLuTions of YaRN REELS, M. J. 
Nordmann, London. 

3188. REELS for SKEINING YARNS, M. J. Nordmann, 
London. 

3189. ComprnaTion Suirt Waist, G. L. Blackman, 


mdon. 

3190. SEED Dritis, A. T. Fischer and E. C. Lewis, 
London. 

3101. MANUFACTURING MALLEABLE IRON, J. Pointon, 
London. 

$192. Execrric Batrery, A. de Castro and H. W. 
Schlomann, London. 

3193. Decomposinc CrupE Borates, C. C. Moore, 
Liverpool. 

3194. DIsPLAYING ARTICLES in SHop Winpows, Sal- 
mon and Gluckstein, Limited, and J. Hirst, 


on. 
3195. CONTROLLING STEAM ENGINE SPEEDS, A. R. Green, 
on 


3196, TELEGRAPHIC Apparatus, L. Wojniewicz, London. 

3197. ExpLosion Enorngs, F. W. Toedt, London. 

3198. SHutTrerRs for PHotockaPHic CAMERAS, E. H. 
Hamilton, London. 

3199. Wrxp and WaTER Motors, W. Smyth, London. 

3200. Firaments for ExLecrric Lamps, V. Thomas, 
London. 

3201. Prorite Cuttinc Apparatus, A. J. Boult.— 
(Maschinenfabrik und Eisengiesserei Gebriider Lein of 
Pirna, Germany.) 

3202. Paper Fasteners, 8. H. Crocker, London. 

3203. LyrERRUPTORs for ELEcTRIc Circuits, J. and L. 


Lecarme, London. 
3204. ATTACHMENT for Pens, A. B. Cruikshank, 
London. 


3205. DELIVERING WATER UNDER PREssuRE, J. H. G. 
Valser, London. 

3206. RammeErs for OrpNaNcE, Sir W. G. Armstrong, 
Whitworth, and Co., Limited, and C. H. Murray, 
London. 

3207. RamMers for OrpNancE, Sir W. G. Armstrong, 
Whitworth, and Co., Limited, and C. H. Murray, 
London. 

3208. Propuction of Dyssturrs, R. B. Ransford.— 
(L. Cassella and Co, of Frankfort, Germany.) 

3209. Burners for Lamps, J. Hinks and Son, Limited, 
and H. D. Hinks, London. 

3210. Trouser Stretcuers, &c., S. J. Hoadly and 
L. H. Bennett, London. 

3211. LABELLING Macuing, W. Higgins, London. 

3212. VaporisErs, C. Bellens, London. 

3213. ANTHRANILIC AciD,” J. Y. Johnson.—({Chemische 
Fabrik vorm. Goldenburg, Geromont, and Co., Winkel- 
on-Rhine, Germany.) 

3214. Backines for PHotocrapHic Fitms, J. B. 
Wellington and H. H. Ward, London. 

3215. MANUFACTURE of GRaPHITE, E. G. Acheson, 
London. 

3216. Compinep Receptac ie, F. Charron, L. Girardot, 
and E. Voigt, London. 


London. 

3218. Presses for ExTRAcTING Liquip from Drugs, J. 
A. Wade, London. 

3219. ACETYLENE Lamps, G. H. Quelch and T. 0. Kent, 
London. 

3220. VaLVE-actuaTING MgcHanisM, J. C. Brooks, 
London. 

3221. Weavinc Fasrics, C. Chantraine-Derveaux, 
London. 

8222. Woop-cuttine Macuines, A. E. Cowl, London, 
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$223. TeLescopic of Rir_es, W. H. Harvey, 
London. 
224. SaND-BLAsT APPARATUS, E. Peiseler, Barmen, 
Germany. 
$225. Frycatcuer, G. Gordonand S. J. Leek, London. 
3226. Poison Bottiz, C. E. MacCormack, Dublin. 
3227. Humupirigrs, G. B. Pye, Halifax. 
$228. Musketry SHIELD and AMBULANCE CarRT Com- 
BINED, W. A. Robbins, Tipton, Staffs. 
$229. Preventinc in Cuimyeys, L. 
Marshall and R. Hill, Newcastle-on-Tyne. 
3230. EnveLore for Corser Busxs, A. Ingram, and 
McGowan, and Ingram, Limited, G we 
8281. Stor Wrxpow-BLInD H. Bracewell, 
Glasgow. 
$282. Coupiinas for RatLway Wacons, W. H. Boyd, 
Manchester. 
$238. Teapot, 8, Gibson, Stoke-on-Trent. 
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$284. Rove Stop Mecuanism for Sprnntna MACHINES, 
J. and J. G. Fraser, and H. Walker, Glasgow. 

$285. FLoatinc Docks, G. Brown, Glasgow. 

8236. Biixp-corp E. Wareham, Chelmsford. 

$287. ELecrriciry Meters, Chamberlainand Hookham, 
Limited, and 8S. H. Holden, London. 

8238. Race Srartine Macuineg, F. J. Borland and T. 
Barrasford, Leeds. 

8239, Foop Propvcts, C. A, Allison.—(7The American 
Compressed Food Company, United States.) 

$240. Rar Kyoss, E. H. Lloyd, Birmingham. 

8241. Composirions for FoRMING COUNTERPART 
Roiuers, D. M, Sutherland, Sunbury, Middlesex. 

$242. Universat Joint, W. Moore, Manchester. 

$248. Lecarnas, Laycock, Wellingborough. 

$244. Lire-savine Rarts, C. de Reden, London. 

3245. CuRaTIVE ané Firtitistnc Compounp, E. ©. 
Blackwell, London. 

$246. — ImrraTION ofa BomBaRDMENT,” J. Hamilton, 
London. 

3247. A Game, J. J. Cockerell, London. 

3248. Urimisation of Liguip Arr, B. Ljungstrom, 
London. 

$249. CycLe Brakes, G. L. Hainsworth, London. 

3250. Sarety GuarpD for Macuinkgs, 8. Smith, and J. 
Jennings, Croydon. 

$251. Ris Hoipine for T. Collicu, 
Londen. 

82 Miuitary Tent, A. 8. Williams, London. 

253. Sprinc AtracHMENT for Lamps, J. Phillips, 
London. 

$254. UNDERGROUND ELEctTRIC Raitways, A. M. Taylor, 

Old Charlton, Kent. 

MILk Cuvurns, J. 8. Aplin, London. 

6. CANDLESTICKS, E. Kohn, London. 

3257. Down-spout ConnEcTIONS, A. Male and J. Hodg- 
son, Birmingham. 

3258. ELEcTRIC A. F. Spooner.—(B. Léon, 
Neveu France. 

3259. CooLtine the CyLinpERS of Enornes, A. and G. 
Macquart, London. 

3260. Macnines for Cutrinc CHEESE, M. W. Miracle, 
Kingston-on-Thames. 

8261. CLasp ATTACHMENT for Baskets, C. P. Farlow, 
London. 

$2062. TrEatmMENT of Woop, H. H. Lake.—(Aimerican 
Wood Fire-prooting Company, Limited, United States.) 

$263. Cuoco.ate, W. Walter, London. 

3264. ARMATURES of ELEcTRIC Motors, C. Perdrisat, 
London. 

$265. CoLourinc Matrers, G. B. Ellis.—((hemisch: 
Fabrik von Heuden Acticugelleschast, Germany.) 

3266. Compustrion of Smoke, 8S. C. Davidson, 
London. 

$247. MacazINE T. R. R. Ashton, London. 

3268. KNoss, J. W. Lawson, London. 

3269. CaLENDARS, W. Quaschning, London. 

3270. Pneumatic TrREs for CycLes, &c., W. Peel, 
London. 

3271. Vatves for WaTER-cLosETs, A. W. Ingram, 
London. 

3272. lentrion Device for Gas Encrngs, E. Wells, 
London. 

$273. Morors, B. J. B. Mills.—(4. and L. Luwmiére, 
France.) 

3274. Apparatus for PREVENTING RaILway ACCIDENTS, 
B. J. B. Mills.—(F. Dumollard, J.-M. Mereier, and C. 
Nicolas, Frenee.) 

275. TRANSFORMING CRYSTALLISABLE Liquor, J. Bock, 
London. 

3276. CompuTING MacuHINE, J. Thomas, London. 

3277. Maxine Latues, A. R. Fordyce and W. Duncan, 
Liverpool. 

$278. Sroves, J. Titchett, Manchester. 


3279. Trace FasTENERS for VEHICLES, J. S. Walley, | 


Manchester. 

$280. WarTer-TuBE Borers, G. W. A. Romer, 
London. 

$281. Locks for Capinets, A. E. Walker, London. 

$282. ScREW-cUTTING Macuines, H. E. Gill, Harrow- 
on-the-Hill. 

8283. Rim for WHeEts of Bicycies, J. Bernard, 
London. 

3284. Gas Burners, J. P. Farmer, London. 

3285. IMPREGNATING MATERIAL, A. Skrobanek and A. 

London. 

3286. Apparatus for HEATING FLvips, E. Griffiths and 
J. Killip, London. 

3287. ToasTING APPLIANCES, M. A. Hayman, London. 

$288. DiscHaRGING Dyep TEXTILE Fasrics, J. Y. John- 
son.—{The Badiasche Anilin and Soda Fabrik, Ger- 
many.) 

$289. PoLisHinc Compositions, P. J. Griffin, London. 

3290. MusicaL Tops, M. Kohnstam, London. 

3291. FixinG INCANDESCENT Lamps, A. Wierre, London. 

3292. Car CoupLinas, W. W. Culbreath, Manchester. 
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$293. CRANK-PIN TURNING LaTHeEs, A. Tindel and O. 
Albrecht, London. 

3294. ‘‘CoMBINATION” KNIFEBOARD, H. R. Faiers, 
Leytonstone. 

$295. WaLkine Sticks, F. L. Halliwell, Southport. 

329%. Brake for CycLes, G. W. Hudd and T. Kemp, 
London. 

3297. Rake for Dinner P ates, C. Bateman, London. 

3298. BILLIARD TABLE Pocket P ates, J. Ashcroft, 
Liverpool. 

3299. DayLicut Loapinc Rois, 
J. E. Thornton, Altrincham. 

3300. PRopucING a SILKY LusTRE on Cotron Yarns, 
H. W. Kearns, Manchester. 

$301. AcrraTorR for EXPLOSIVE MATERIAL, C. 8. White- 
law, Glasgow. 

3302. the Fiow of Liquips, F. R. G. Yooll, 
Glasgow. 

3303. Corp Grips for Lamp Houpers, H. B. Bond, 
Birmingham. 

Evastic Tires for Cycies, G. P. Appleyard, 
Halifax. 
3305. Guarp for Circutar Saws, D. Rigby, Man- 
chester. 
8306. WiInDoOW-BLIND FuRNITURE, A. M. de Silva, Man- 
chester. 

8307. DkarnerR Presses, T. G. Porter and T. Smalley, 
Preston. 

3308. Corrine TeretH in Jaws of Cuucks, C. and G. B. 
Taylor, Birmingham. 

3309. Rorary E. Bennett, Kingston-on- 
Thames. 

3310. Governors for ExpLosion Motors, W. A. Taylor, 
Coventry. 

3311. Pyrumatic Tirgs, J. Pringle, Glasgow. 

Gas CuLtnary Apparatvs, E. W. T. Richmond, 
ave 

3313. Manuracture of Baryta, W. Bramley, Middles- 
brough-on-Tees. 

£314. Sroppinc Detivery of Rovinas in Spinninc 
Frames, G. 0. Draper, London. 


3315. ELtecrric Heatinc Apparatus, A. G. Brookes.— | 


(Boston Electric Heating and Power Company, United 
States. 

3316. Device for Copyinc Manuscript, I. MacFarland, 
Glasgow. 

3317. THe AvGER FarRueaD, A. J. Hall, Cardiff. 

3318. Raisinc Portions of Macuinery, J. C. Crellin, 
Liverpool. 

3319. SEWING MACHINE ATTACHMENTS, J. K. Macdonald. 
HAThe Singer Manufarturing Company, United States.) 

3320. SHors, A. A. Kohn, London. 

3321. SHorgs, A. A. Kohn, London. 

3322. WAVE-ACTUATED Pumps or MILLs, W. 8. Bryant, 


sondon, 

3323. MakING Gas MANTLES, &c., D. E. Radclyffe, 
London. 

3324. Door Cuecks and Sprines, H. F. Horsnaill, 
Eastbourne. 

3325. PrRaMBULATORS and MaIL-carts, W. Wilson, 
London. 

3326. Stretcners, &c., D. E. Engel.—(P. Bender, Ger- 
mani. 

3327. Fites for Papers, J, P. Thomas, Cheltenham, 


jlos, 


$328. Brakes for VeLocipepes, F. Burleigh, 


on, 

3329. Mitts for Maxkinc Tupes, T. Ledermiiller, 
London. 

3330. PoRTABLE Forags, J. Bauer, Barnes, Surrey. 

3331. WaTER Pipgs, A. Niiesch-Saxer and R. Nilesch, 
London. 

3332. INcANDEscENT Gas Burners, W. G. Hicks 
London. 

3333. TRANSPORTING the Wounpep, L. Dubosquielle, 
London. 

3834. Frames for Contarntnc M. Lachman, 
London. 

3335. REGENERATIVE CoKE Ovens, F. W. C. Schniewind, 
London. 

3336. CLAMPING for in CLosine Jars, E. R. 
Meyer, F. P. Mathauer, V. Johnson, and H. Koester, 
London. 

3337. COLLAPSIBLE Boats for Mivitary A. Rey, 
London. 

3338. Motor Roap Veuices, J. C. Blevney, London. 

8389. BranpING ANIMALS, A. J. Cuming, London. 

3340. TaBLEs, &c., The Wincycle Trading Company, 
Limited, and R. 8. Daville, London. 

3341. Licht Bath Apparatus, R. and K. Otto, 
London. 

$242. SecrionaL Tire, A. Smith, London. 

$243. TELEGRAPHIC ARRANGEMENTS, A. Muirhead, 
London. 

$344. FostTeR Moruer for Cuickens, J. A. Hooper, 
London. 

$245. Cut-orF MECHANISM, B. Baron, London. 

3246. WHEEL Rims and Evastic Tires, J. Shepherd, 
London. 

8247. Toot for Bortrties, Flowers, 
London. 

$348. VeLocipEpEs, P. Seyfarth, London. 

$349. Paint Brusugs, G. C. Dymond.—(The Vereinigte 
Pinselfubriken, Germany.) 

$350. ALTERNATING VALVE, W. Heilbrunn and S. 
Bliith, Liverpool. 

$8351. CastoR WHEELS and Door Knors, T. Smith, Bir- 
mingham. 

8352. INCANDESCENT Popirs for ELectric Lamps, A. 
Just, London. 

3353. INsTANTANEOUS STEAM GENERATORS, L. Ser- 
pollet, London. 

$354. Toy, T. N. Waller, London. 

$355. CLeantna Cuatns of Cycies, L. C. R. Byrne, 
London. 

3356. CurTAIN Potes, A. 8S. Venen and A. L. McLeod, 
London. 

3357. GLove for Suraicat Use, H. 8S. Delamere, 


8423, Warer-cLosets, W. F. Propert, London, 

8424. CycLE-pRIVING GEAR, J. Jones and J. C. Elder, 
London, 

3425. Game, R. J. C. Park and F. J. Borland, 
London, 

3420, TuRN Wrest or OnE-way PLovan, R. Bawden, 
London, 

8427. Lock-up C. B.S. Robinson, London. 

3428. Sarety Sautrer for Lamps, E. M. Robinson, 
London. 

Propuction of ComBusTIBLE Gasks, R. Harrison, 

igo. 

3430. CycLE Brake Opgeratine Devices, W. Hewitt, 

+ London. 

3431. CycLe Brake Oprratinc Devices, W. Hewitt, 
London. 

3432. Cuairs, E. C. Toller, London. 

3433. MeraLiic Coverines for Tires, D. J. Morgan, 
London. 

3434. Lire Betts, E. Edwards.—(S/. Simon, Germany.) 

3435. — Game Scorss, W. R. Fisher, Bourne- 
mouth, 

3436, PropuctnGc PaINTED PatrERNS on WALLS, H. 
Rusznak, London. 

3437. AUDIBLE SIGNALs for UsE on VessExs, G. Rydill, 
Dewsbury. 

3438. Razor Strops, E. Nowill, London. 

3439. Powpers for PoLisHina Mera.s, A. P. Hipwell, 
Hatfield, Herts. 

3440. Pittow Cases, A. P. Hipwell, Hatfield, Herts. 

3441. TELEPHONIC SIGNALLING System, M. Byng and 
*, G. Bell, London. 

3442. Ticket PuncH and RecGIsTERING Apparatus, W. 
Yeber, London. 

8443. CoverinGc for Steam Pipes, G. A. Herdman, 
London. 

3444. Macutnes for Cutting Hair, J. W. Newall, 
Ongar, Essex. 

3445. Sturrinc Boxss for Encines, E. Konig, London. 

3446. FLAME SPREADER for INCANDESCENT BURNERS, F. 
Richter, London. 

Key, F. B. Potts and H. G. Carew, 
sondon, 

3448. Door-cLosinGc Appliances, R. Adams, London. 

3449. CLosina Devices for Borries, E. Hoffman, 
London. 

3450. Hanp MILLs for Usr, F. W. Koffler, 
London. 

3451. Castinc Boxes for Usk in Srergotyrine, 8. G. 
Goss, London, 

3452. Nut-Locks, H. H. Lake.—(S. Ferris, United 
States.) 

3453. Rartway Ra Jornts, H. H. Lake.—S. Ferris, 


London. 

3358. Castors, C. F. Weibusch, W. M. Taussig, and W. 
Livingstone, London. 

3359. Dust Carts, F, Loos, London. 

3360. of Stortnc Beer, F. Sehaefer, London, 

3361. Srconpary Batreries, J. G. Hathaway, | 
London. 

3362. E. Firnhaber, London. 

3363. SAPONIFYING Fatty Supgstances, P. Magnier. P. 
A. Brangier, and C. Tissier, London, 

3364. Macutne, E, Anderson, London. 

3365: Mountine and DismountTING Guys, G. Ehrhardt, 
London. 

3366. Trunnion Bearines for Guns, G. Ehrhardt, 
London. 

3367. INTERNAL ComBuUsTION EnGings, C. W. Brown, 
London. 

3368. Process for Bigacninc, C. A. Sahlstrom, 
London. 

3369. ManuractureE of Baskets, P. Grayson, London. 

3370. Mou ip for Castinc Key Huss, F. and H. F. 
Keil, London. A 

3371. Switcues for ELecrric Heaters, E. F. Porter, 
London. 

3372. Locks, A. R. Fergusson, London. 

3373. Kos Locks, A. R. Fergusson, London. 

3374. Locks, A. R. Fergusson, London. 
75. PapLocks, A. R. Fergusson, London. 

Brake Suoegs, W. D. Sargent, London. 

3377. Fare Reoisters for VEHICLES, J. F. Ohmer, 
London. 

3378. VENTILATING Device for WATER C. Fiirer, 
London. 

3379. CycLe Sapp.es, W. 8. Richmond, London. 

3380. AppaRaTus for BuRNING MINERAL Om, W. L. 
Hamilton, London. 

3381. Couper, J. C. Fell.—(The Corporation of EB. J. 

* Brooks and Co., F. 0. Blankenweister, and J. Brain, 
United Stotes.) 

3382. WasHInG NgGaTives, R. W. 
James.—{J. H. Smith, United States.) 

3383. Rapip TANNING Process, M. RK. Mindus and K, 
F. F. G. Sommer, London. 

3384. OpeRaTING the Winpows of Hansom Caps, T. 
Frackai and E. J. Chapmann, London. 

3385, Gas Stoves, H. J. V. Linden, London, 
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3386. Emercency Briper, G. Schumacher, London. 

3387. CLosina Metat Bopres, H. W. Ludlow and B. 
Dark, Birmingham. 

3388. Hinces for FuRNAcE Doors, T. and G. Baxendale, 
Keighley. 

3389. Fricrion CLutcues for Bicycues, J. J. B. Arter, 
Birmingham. 

8390. TyPEWRITING Macuines, H. Dundas and P. B. 
W. Kershaw, London. 

$391. Gas Motors, R. Stephens, Clevedon, Somerset. 

8392. Sustarners for CANDLE Wicks, Night Lights, 
Limited, London. 

$303. Boor Sougs, J. Blakey, Halifax. 

3394. Lirg-savinc Dress, 8. D. Young, Liverpool. 

3395. Pencit-casEs, N. Macphail, Glasgow, 

3396. CoaTING Paper with Gum, C. and J. 8. Hudson 
and The Paper-coating Machine Company, Limited, 
Stockton-on-Tees. 

3397. Toots for Makinc WuHeEELs, W. Lent and A. 
Whitehead, Halifax. 

3898. BILLIARD MARKERS, J. Hope and W. E. Buckley, 
Liverpool. 

8399. Topacco Pipss, G. 8. Hazlehurst, Liverpool. 

3400. REFRIGERATING CHAMBERS, J. Porteous, Man- 
chester. 

3401. Corsets, J. 8S. Blair, Manchester. 

3402. ProsEcTING CINEMATOGRAPHIC FILMs, A. Dailliet, 
Manchester. 

3403. Rotary Enorngs, R. Dickie, Glasgow. 

3404. Rotary Suips, O. Akerberg, Kingston-on- 
Thames. 

3405. KETTLE, S. Allcock, Redditch. 

2403. or Sicut Measure, J. R. Cooper, South- 
port. 

3407. Coatine Bricks, A. J. Davis, Birmingham. 

3408. Knee Hatrer for Catrte, W. Morley, Man- 
chester. 

3409. HaNDLE-BaR, J. H. T. Strong, Rathmines, Co. 
Dublin. 

3410. CLutcues, G. J. Gibbs, Bradford. 

3411. Topacco Pipes, J. Taylor and J. Robinson, 
Lancaster. 

3412. Scarr, J. Smith, London. - 

3413. KITCHEN RanGeEs, H. Steven and J. Colquhoun, 
Glasgow. 

3414. Rotter Bearinos, H. K. Chambers, Charlton, 
Kent. 

3415. PuriricaTion of Sewace, T. W. H. Garstang, 
Manchester. 

3416. Propucinc Sitky Lustre ou Yarns, H. W. 
Kearns, Manchester. 

3417. CHeckinc Time of CarriaGes, J. Moore, 
Manchester. 

$418. Automatic FrEp and DELivery Motion for 
SHakino Woot, H. and W. Morton, Heckmondwike, 
Yorks 

3419. Automatic Foc F. Dovay-Edwards, 
London. 

3420. Puzzir Games, G. J. Reynolds, Loudon. 

3421. Preciprtatinc and Sitver, A, James, 


United States.) 

3454. Decoratina Woopen Surraces, E. Milo and E. 
J. Richardson, London. 

3455, Roap VEHICLES, A. Cowell, London. 

3456. Fasrics, M. Y. and H. N. Barlow, London. 

Hotpinc ArtiriciaL Teeru, &c., M. Abel, 
London. 

3458, ADVERTISING Devices, J. F. Marshall, London. 

3459. Removinc PyNeumatic Tires, H. Adler, London. 


London. 

3461. ELecTRO-maGNEtTIC Brakes, The Westinghouse 
Brake Company, Limited.—(F. Newell and BE. M. 
Herr, United States.) 

3462, ORE - TREATING APPARATUS, J. Armstrong, 
London. 

3403. Fioors, &e., A. B. Blitz and J. W. Soar, 
Liverpool. 


Qad Fbruary, 1900. 


3464. Brake, G. Hatchett, Birmingham. 

3405, INCANDESCENT Gas Burners, F. W. Jeffery, 
Bradford. 

3406. Dress Goons, R. Turner, Bradford. 

3467. YaRN Macuinery, J., P., and N. Fraser, 
Glasgow. 

3468. KELECTRICAL-GENERATING MACHINERY, T. Kay, 
Stockport. 

3469. Curtinc TretH, H. Noble and P. Lund, New- 
castle-on-Tyne. 

3470. Srairn-rop Eyes, Cope and Timmins, Limited, 
and J. G. Roll Birmingl 

8471. Sawinc Macuives, H. Noble and P. Lund, 
Newcastle-on-Tyne. 

3472. VAPOUR- HEATING Appliances, &c., T. Law, 
Glasgow. 

3473. Cart Brakes, H. F. Miller and J. Bland, 
Keighley. 

3474. Nests for Caprive Birps, T. Harper, Wolver- 
hampton, 

3475. Domestic Fire Srove, J. R. Crosthwaite, 
Stockton-on-Tees, 
76. Rotter Buinp Suvutrers, J. E. Thornton, 
Altrincham. 

Sicuts for Rir.ep Arms, H. Greener, Birming- 
am. 

3478. Frames for Exuipitine Pictures, J. Cadbury, 
Birmingham. 

3479. ExpLoston Motors, 8. Cooper, Coventry. 

3480. Work1NG of [NpIcaTors, J. Giliibrand, Leeds. 

3481. Resistances for ELectric Circuits, L. Newitt, 
Newcastle-on-Tyne. 

3482. Brusu and Stoprer for BLackinc Botries, W. 
H. Beeching, Kinston-on-Thames. 

3483. Copy for TyPEWRITING MACHINEs, L, 
Hudgin, Kingston-on-Thames. 

3484. Screw-on Stoppers of Fiasks, J. W. Dixon, 
Sheffield. 

8485. Rocxinc Furnace Bars, J. Neil, Glasgow. 

8486. SHootinc Cases, A. Ransom, Farnham, Surrey. 

3487. Hoces of Torpepo INDICATING 
Licuts, J. 8. Comrie, London. 

3488. Eraser to Use with Pen or Pencixs, R. Hyde 
and J. Bethune, Sheffield. 

8489. Corsets, H. P. F. Leprince, London. 

3490. Caso RecisterR, M. McAneny and H. A. Fram- 
bach, London. 

$491. Apparatus for BuRNING CoaL Dust, F. Hassek, 
London. 

2492. INsuLATOR Framzs and Supports, C. J. Kronen- 
berg, London. 

2493. Curtain and Cornice Rives, R. and H. F. 
Phillips, London. 

— AXLE PuLLEys for Windows, T. Caunt, Notting- 


m. 

$495. SHutrixs for Looms, T. E. Whitehead, London. 

2493, Macuines for Botties, P. Binns, Ship- 
ley, Yorks. 

8497. Bany’s Cuair, T. Edwards, Cardiff. 

£493. ApJsuSTABLE Boot-TreE, F. and H. Behnsen, 
Berlin. 

3499, Raistnc-uP SkITTLEs, C. Neumann, Berlin. 

3500. Extractinc GoLp from Orgs, J. B. de Alzu- 
garay, London. 

8:01. ELtectric ALARuMs, W. C. Hill, Old Charlton. 

3502. for TaRRING OakuM, J. Mitchell, 
Manchester. 

3503. Drivine Bett, A. E. Terry, Birmingham. 

3504. Toy, R. J. Walker, London. 

3505. Toy, R. J. Walker, London. 

2506. Matcu-Box Hover, E. Wittkowski, London. 

3507. Macnines for Ciiprinc Horses, W. W. Barton, 
London. 

3508. Tonos, P. H. Hare, London. 

8509, Gas Buryer, J. T. Gilman, London, 

8510. Game Apparatus, A. P. Stokes, jun., London. 

$511. Door-knops, J. McHardy, London. 

8512. SMaLL-aRMs, W. Moseley, London. 

8518. WinpING ENGINE GuipE, W. Tatham, London. 

8514. Decomposinc METALLIC CHLORIDES, H. K. Hess, 
London. 

8515. Evevets for Boors, I. Krenter, London, 

$516. Lirg-savine Be.ts, H. Ltining, London. 

8517. Looms for Weavina, P. Clément, London. 

$518. FLUID - PRessURE CoupLincs, A. R. Martin, 
London. 

8519. Paper, J. Y. Johnson.—(The Badische 
Anilin and Soda Fabrik, Germany.) 

8520. REGULATING PressvRE iy Evectric Mans, H. 


London. 
$422. Cyces, A. T. Wintle, London, 


W. Butler, London, 


3460. CoupLinas for Wawoss, G. C. Marks, | 


8521. Castor O11 SEED, A. W. Mac 
Macllwaine, 

$522. Treatinac Resipves, C. G. Su 

23. Saxiainus-LianuM, H. Lindsay-Buc 

24. FEATURES for ANopEs, W. P, 
Becker, France.) Thompson.—(7, 

3525. Ark Pump, J. J. Elmer, London, 

$526. Connectina the BARREL and Bregcu of G 

7. ADJUSTABLE Contact for CLoc 
London. xe H. Hansen, 

8528. Levens, J. J. Hicks, London. 

8529, PERFORATED EXPLOSIVE MATERIAL, H. 8, Maxi 
London. 

3580. INCANDESCENT ILLUMINATING Bopixs, J, J 
London. 

3531, WELDING ALUMINIUM, M. Wiszniewska and J 
Strzelecki, London. ae 

3532. ELecrric RoLLERs for Massack Purposes, J W. 
Gibbs, London. 

3583. Manumorors, C. Lee, Birmingham. 

2534. Surety Meters, Evershed and Vignoles 
Limited, and 8. Evershed, London, 

$535, ELecrricity Meters, G. Hookham, London, 

3526. VALVE OpeRATING 8S. Z. de Ferranti 
London, 

3537. APPARATUS for PREVENTION of Smoke, W. Hoskin 
London. 

8588. Hover for Reins, W. Goetze, London. 

25:9. F. Waddell-Black and 
Douglas, London, 

3540. Mai Cuurss, A. J. Boult.—(VJ. W. Cutler, United 
States.) 

8541. KeyBoarps for Typewriters, A, J. Poult,- (E. 
B. Kirby, United States.) 

$542. Expanpinc TuBbuLAR Borters, C. V. Burton 
London. 

$543. ATTACHING Strips to Boxes, A, J. Poult. (Rr 
Pavtzach, Germany.) 

$544. Vapour Burners, E. Latham and G, J. Gibls 
London. 

$545. InsuLatTIon of ELecrricaL Conpuctors, M, 
Frank, London. 

3546. Exvastic Tires, A. Kitson, London. 

$547. MeasuRING MOLTEN Grass, C. E. Flue, Londen, 


From the United States Patent-office Oficial Gazette, 


637,766, Means ror Driving DyNamos FROM Cag 
Axes, J. L. Creveling, New York, July 
80th, 1898, 

Clain.—The combination with a truck and rotary 
axle, of a fixed and movable sheave upon the axle, a 
dynamo and armature shaft, a fixed sheave upou the 
armature shaft, an idler pivotally supported so as to 


637,166] 


leave a clear space between it and said fixed sheave, 
and an endless belt passing from the armature sheave 
to the idler against the axle sheaves and in operative 
contact with each sheave, substantially as set forth, 


687,769. Compounp Rest ror Latues, &c., 
E. Earle, Worcester, Mass,— Filed August 2nd, 
1899, 

Clain.—(1) In a compound rest for engine lathes, 
an axially-pivoted swivel C provided with lateral 
inwardly-extending recesses F and FI, respectively 
disposed in the sides thereof opposite the axial centre, 
with the overbridging metal at 6, and full continuous 
bearing surfaces 5; in combination, with the longi- 
tudinally-movable tool supporting block D mounted 
on said swivel, the base piece B supporting the pintle 
or axial centre, and swivelling clamp devices uniting 
said base piece and swivelled at apposite sides of the 
axis inside the parallel side lines of the swivel body, 
and accessible for operating within said recesses, all 


substantially as set forth. (2) In a compound rest for 
engine lathes, the swivel having parallel bearing sur- 
faces, its side edges provided with opposite inwardly- 
extending recesses with parallel interior surfaces, 
underlying said bearing surfaces, with an overbridg- 
ing portion of metal between, and having the rigid 
otnirieal axial pintle, as shown; in combination 
with the straight parallel edged base piece provided 
with the central cylindrical cavity, and the annular 
undercut groove concentric therewith, and clamp 
bolts disposed between said swivel and base, with 
their nuts embraced between the upper and lower 
inner surfaces of said recesses, all substantially as 
shown and described. 
637,772. Boit-THREADING Macuine, H. P. Eiders, 
Cleveland, Ohio.—Fded February 1898. 
Claim.—Q)) In a bolt-threading machine, the com- 
bination of a barrel, slides fitted in and projecting from 
the end of said barrel and provided with dies in said 
rojecting portion, and supporting means, said slides 
an a bearing surface for engaging said supporting 
means, said pecs he intersecting a plane perpendicular 
to the barrel axis and aro through the outer end 
portion of such die, substantially as set forth. (2) In 


[637,772] 


a bolt-threading hine, the bination of means 
for retracting the dies, a toggle for operating said 
retracting means, one end of said togglesecured to said 
retracting means and the other journalled on are tract- 
able bearing said journalled end formed with gear 
teeth, and a rack engaging said gear teeth, whereby 
said journalled arm is given a rotary mov~nent when 
said ng is retracted, thereby im 
movement to said toggle, substantially as set orth. 
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ENGLISH AND AMERICAN RAILWAYS. 
No. Il. 

gixcr the publication of the first part of this paper in 

yp ENGINEER for December Ist, 1899, several articles 

and letters on the subject have appeared, and help to 
throw various sidelights on the subject. The general 
yurport of these contributions seems to indicate two 
fading ideas. First, that English locomotives are 
deficient in steaming capacity and hauling capacity, and 
are not capable of efficiently and safely handling the 
heavy and fast trams which 1ailways are now operating ; 
secondly, that American rates are so low, trains so heavy, 
engines so large, and the quantities of bulk freight or 
oods so great, that American conditions differ from 
English conditions to such an extent as to preclude any 
comparison, and to preclude the deduction ofany lessons 
of practical utility to English railways. 

The present paper will not undertake to discuss the 
first of these matters in any detail, but it appears to have 
a very strong foundation of truth, and might well be dis- 
cussed by the practical men in the mechanical and traffic 
departments of English railways. 

As to the second of the two matters above men- 
tioned, it may be said that while it might be inad- 
visable, or wholly impracticable to introduce certain 
details and methods of American practice upon 
English railways, yet that the principles underlying 
American practice are worthy of the most careful inves- 
tigation. It is the principles involved, and not merely 
individual items of pxactice which are—or should be— 
matters of vital interest to those entrusted with the 
management and operation of railways in England. It 
may be impracticable to use 100-ton locomotives—exclu- 
sive of their tenders—and 3000-ton trains, or to carry 
goods at a farthing per ton mile. Not all American 
railways are doing this, but all are tending towards more 
powerful engines and heavier train loads, in order to effect 
the economies in cost of transportation which are made 
necessary by the steady fall of rates. Prominent among 
the questions to be considered from the English point 
of view would be the following: ‘ Why are such large 
engines being employed, and what is their performance?” 
“Have English locomotives and cars reached the 
maximum of size, power, and capacity required or 
possible under English conditions of working?" And 
“To what extent could cost of working be reduced if 
conditions should bring about such a steady fall of rates 
as has occurred in the. United States for several years 
past." These questions should be considered and dis- 
cussed on the broad basis of scientific propositions, and 
without the fs 3 and pettiness which have marked so 
much of the discussion respecting American rail way practice 

One way in which a material reduction in operating 
expenses may be effected is by increasing the average 
amount of goods per wagon, for a train, a railway, or a 
locomotive—like any other machine—may be run with 
the best economy when worked to its full capacity. At 
this point we are met by the difficulty of obtaining full 
car loads, and of obtaining the co-operation of shippers in 
endeavouring to accomplish this object. Each shipper 
demands a special wagon for his shipment, no matter 
how smal]. An instance recently quoted to the writer is 
that of the Great Eastern Railway, which, a few years 
ago, tried to improve the traffic conditions by offering 
reduced rates for joint shipments. According to informa- 
tion furnished from England, however, this failed, because 
shippers would not co-operate with each other and with 
the railway to avail themselves of this rate. Under 
conditions which point to the possibility of its becoming 
desirable or necessary to cxercise the greatest possible 
economy in operation, it will be pertinent to consider 
what right or reason there is for this practice. If the 
practice is merely the outcome of old-established custom, 
then in many cases steps might—and perhaps should— 
be taken to introduce a more reasonable system 
which would benefit the 1ailway investors—who have 
some right to consideration— without in any way 
affecting the convenience or business of the shippers. 
A small shipper sending goods by canal or carrier 
does not demand or expect a special boat or cart 
for the exclusive accommodation of his goods; and if 
he is travelling by rail he does not demand to have 
a special carriage cr compartment reserved for him. Is 
there any good reason why his demand for a special rail- 
way goods wagon should be acceded to, thereby often un- 
necessarily increasing the train service or train mileage, 
and causing trains to be run with a very small proportion 
of paying load, to the detriment of economy in working ? 
The carrier packs the goods in his wagon as he sees fit, 
subject to due care to prevent damage. Why should not 
the railway do the same thing, taking the goods of. the 
shipper, and loading them in such a way as best to meet 
the convenience and economy of traffic, yet with due 
regard to proper care for and prompt delivery of the goods? 

This proposition will probably be received with a storm 
of objections and of statcments claiming that this would 
be impossible, impracticable, revolutionary, subversive of 
all rights, &e. But the question remains? “ Is it im- 
practicable and, if so, Why?” And cannot some of 
the objections be overcome. There are difficulties, 
certainly, but it does not follow that no practicable plan 
for this purpose can be determined upon, It is no 
argument to dismiss such suggestions arbitrarily as im- 
practicable or of little moment. i 

Such a practice as above outlined has been followed on 

several railways in the United States, with the beneficial 
results of reducing the train mileage, increasing the 
paying load per wagon, and thus getting a greater mileage 
performance per wagon. This latter, of course, is equiva- 
ent to an increase in the number of wagons, and it also 
Peay the mileage charges for hauling “foreign” cars. 
n the Great Northern Railway, U.S.A., a special goods 
ig has been established midway between the cities of 
prey and Minneapolis, which are ten miles apart, and 
i he eastern termini of the road. A transfer ware- 
Ouse Is provided here, and all shipments of less than a 


wagon load, or car load, are here consolidated before 
being forwarded over the line. With goods from smaller 
stations, there is, of course, greater difficulty in securing 
and combining shipments; but undoubtedly great im- 
provements could be effected if the railways would tackle 
this as a business proposition of high importance to their 
financial conditions. 

On the Southern Pacific Railway much time and atten- 
tion are devoted +o following up the loading of the goods 
wagons. Station masters are required to fill out a printed 
form, showing, for each wagon, the class of goods 
loaded, weight, or bulk of goods, and capacity of wagon. 
These reports are combined and tabulated, and are sent 
to headquarters, two columns showing the percentage of 
space or weight represented by the load. Where wagons 
are shown to have been only partly loaded, investigation is 
made. As a result of this, in twelve years, while the 
average capacity per wagon has increased 46 per cent. 
—the average capacity now being 24 tons, number of tons 
per wagon has increased 72 per cent.—the average load 
now being 17 tons. Inall the loaded wagons, the average 
load is 70 per cent. of the full carrying capacity. A close 
inspection of the loading is made at the foot of the steep 
mountain gradients, and whenever the nature of the com- 
modity is such that no injury will result from transfer, 
loads are ‘‘ doubled up,” so as to reduce the number of 
wagons hauled. In busy seasons, the unnecessary haul 
over these gradients, and for considerable distances 
beyond, is saved as from 500 to 700 cars per month. 

Many other railways have adopted a similar system in 
regard to the transferring of small shipments. A few 
years ago the Grand Trunk Railway of Canada turned its 
attention to this matter, in order to reduce the empty 
mileage of cars and to give the engines a full load, 
reckoned by tons of train instead of by a mere arbitrary 
allotment of a certain number of cars. Goods agents 
and porters have, as their main aim, the getting of the 
goods out of the sheds into the railway wagons, 
and they naturally take little thought or responsibility as 
to the cost of transportation. They will, therefore, load 20 
or 30 tons or 20]b. or 30]b. into a wagon with equal 
assurance. To check the reckless light loading of wagons, 
transhipping or transfer staffs were established, with the 
result that in one day the contents of 64 wagons were 
loaded into 14 wagons. In one month, at a certain junc- 
tion, the loads of 1151 wagons from a connecting line 
were put into 473 wagons, thus saving the haulage and 
the mileage expenses of 678 wagons for a distance of 
500 miles. These 678 wagons would have made about 
twenty so-called full trains, and the charge for mileage 
alone would have been about £400. In another case it 
was found that 52 per cent. of the 30-ton wagons received 
from other railways contained less than 24 tons each, 
while the average load was only 53 tons. At one junction 
point in one month the percentage of wagons containing 
less than 2} tons of goods was reduced from 52 per cent. 
to 27 per cent. by means of transferring the contents. 
Under the former conditions, with an average load of 
53 tons per car, it took from four to six trains to haul 
goods that could and should have been handled in one 
train. The great expense and the interference with 
traffic must be obvious. These conditions, which—as 
already remarked—are typical of what has existed and 
been overcome in many other cases, refer to ordinary 
goods traffic, and not to the handling of great quantities 
of goods in bulk, such as grain, ore, coal, &e. With such 
goods the cars are almost invariably loaded to their full 
carrying capacity. 

The reduction in number of wagons and trains to carry 
a given quantity of goods—whether by using heavier 
engines or larger cars—or by more fully loading the pre- 
sent cars—means not only a greater convenience in train 
service, but a saving in wages and fuel and also in 
mileage expenses for the hauling of wagons of foreign 
railways. For instance, suppose two wagons from 
points on the London and North-Western Railway are 
to go to Plymouth by way of Birmingham and _ the 
Great Western Railway. Suppose each wagon is but 
lightly loaded, and that the Great Western Railway 
employs a transfer staff in making up the trains for Bir- 
mingham. The light loads would be noted, and the con- 
tents of one car transferred to the other car. Thus 
mileage would have to be paid on only one car, while the 
goods would go through without any exceptional delay. 
The London and North-Western Railway, also, would at 
once have the use of one of its two cars at Birming- 
ham, instead of having to wait for it to go to Plymouth 
and return. 

In the past, the almost universal custom has been to 
make up trains by cars, assigning a certain number of cars 
as a trainload on a certain division. An important 
feature of the working of American railways is that they 
are to a very large extent adopting the system of 
“tonnage rating’’ for locomotives. That is to say, 
instead of giving a certain arbitrary number of cars as a 
train load, the weights of the cars, or wagons, and their 
loads are approximately ascertained, and each train is 
made up to a weight within a certain percentage of the 
total capacity of the engine. This weight represents the 
approximate maximum hauling capacity of the engine, 
under the conditions of gradients, &c., existing on the 
division, and with allowances for atmospheric conditions. 
As aresult of the introduction of this system on one 
road, the engine mileage increased only 0°3 per cent. 
during the year, while the ton-miles per engine increased 
24 per cent. In other words, the train load was in- 
creased nearly one-fourth. The repairs per engine mile 
showed an increase of 17 per cent., but the repairs per 
1000 ton-miles per engine showed actually a decrease. 

Inquiry has been made in THE ENGINEER as to the 
methods of collecting the cars of grain, &c., from local 
stations. In answer to this, it may be explained that 
these grain wagons are picked up by way or local goods 
trdins and taken to divisional points, where they are 
marshalled in lots or in trains to be sent through to their 
destinations. Perishable goods, such as meat and fruit, 
go in the “fast freight” trains. A refrigerator car is 


preferably loaded with meat or fruit to be carried 
through. If there is not enough for this, then one car in 
the train will be partly loaded with shipments for 
different stations, in the same way that luggage and 
parcels vans are loaded with parcels to be distributed 
while in transit on passenger trains. The perishable 
goods business is beginning to play a very important part 
in railway work. For instance, one western railway has 
a great cattle traffic eastward from a point in the cattle 
region to a city having great stock yards, a distance of 
416 miles. The same road carries all the meat used at 
the above point westward from the city in refrigerator 
cars. It thus gets a loaded haul or lead in both 
directions; live stock eastward and dead or prepared 
meat westward. Tomake this sort of business successful, 
railways have to give more attention to facilities for 
furnishing ice, and to methods of rapidly distributing the 
contents from the distributing car, so as not to delay 
unduly the through cars. Where the business is 
sufficiently large a through train may be run for distant 
points and a distributing train for local points. 

In some of the discussions on American railway prac- 
tice, objections are frequently put forward to the effect 
that in England 3000-ton or 2000-ton goods trains are 
not needed, the length of haul is shorter, &c. &ec., and 
that therefore it is impracticable and undesirable to 
introduce American practice. But writers who discuss 
the matter in this strain are probably those who have a 
theoretical and amateur knowledge of railway service 
rather than practical experience of the service. In any 
case they lose sight entirely of the principles underlying 
the use of heavy locomotives and trains, and consider 
only the comparatively unimportant matter of the actual 
weight of American engines and trains. The question is 
not “Should English railways introduce 100-ton loco- 
motives, 30-ton wagons, and 2000-ton trains because 
American railways do so?” but “Should English rail- 
ways investigate the principles of American railway prac- 
tice, with a view to introducing improvements in English 
practice? ’’ Copying or imitating any features of prac- 
tice without such investigation would be absurd, and 
would probably result in dissatisfaction. 

One of the main principles involved is that with large 
quantities of bulk freight, or goods, it is economical to 
handle it in as few trains as possible. This effects a 
marked economy in wages and fuel, which are both 
important items of the working expenses, and also a 
saving in general cost of train service. There is a 
resultant economy in cost of transportation, while getting 
a greater mileage performance out of the engines, and 
keeping the line more open for other traffic. Improve- 
ments in locomotive service are being introduced by 
increasing the length of trips, and keeping the engines 
in more continual service, like other machines, instead 
of keeping one particular crew to one engine. Expe- 
rience has shown that under such a system the number 
of engines required to perform a given amount of work 
may be reduced, and running expenses kept about the 
same or even reduced, while there is no excessive 
deterioration of the engines or of their service. 

As to the wagons, there are in service wooden coal 
wagons of 50 tons capacity, with a weight of 163 tons; 
and 50-ton box or covered wagons for general goods 
traffic weigh little more. Wooden coal wagons of 32 tons 
capacity weigh about 14 to 15 tons, varying on different 
roads, while steel coal wagons of 44 tons capacity weigh 
but 15 tons. The largest of these steel cars have a cubic 
capacity of 2055 cubic feet, which is equivalent to 
110,970 lb.—49 gross tons—of coal, taking coal at 54 lb, 
per cubic foot. The cost of the 50-ton wagons is about 
£130 for wooden wagons and £160 for steel wagons. 


ON THE MECHANICAL THEORY OF STEAMSHIP 
PROPULSION. 
By RoBERT MANSEL. 

In THE Enoineer of August 4th, 1899, page 120, an 
article will be found in which is made the statement of 
very important truths, “The new rational methods of 
teaching . . are all based on the same principle, 
namely, first make yourself familiar, by direct experi- 
mental methods, with the actual facts of your subject. 
Next classify and arrange your knowledge, at the same 
time learning an exact and consistent terminology to 
describe these facts—definition of meaning of words— 
and lastly, learn to reason deductions about these facts.” 

May I assist the, unknown to me author, to an illus- 
tration of such treatment of the reported results of trials 
of H.M.S. Ocean, as given in THE ENGINEER of August 
4th and 18th, pages 116 and 166. 

Her Majesty’s twin-screw warship Ocean, fitted with 
double set of treble-cylinder engines, diameters of ditto 
30in., 49in., and 80in., and 4ft. 3in. stroke, on two trials 
presented the reported observed facts. 


Gross piston Revolutions of Indicated Speed of 
pressures, P. engine shafts, N. horse-power,E. vessel, V. 
Ib. 


Per minute. 1.H.F miles. 
Second trial .. 276-32 .. .. 103-5 .. .. 10,314 .. .. 16-2 


These figures are quite consistent, if we determine a 
quantity defined by the areas and stroke of the two high- 
pressure pistons, which I have named the cylinder fune- 
tion, denoting it by the Greek letter 9. 

We ought to have for either speed, ¢ P N = E, implying 
¢ = °364 in this vessel. Or, directly by calculation, since 
2@5 
21,010" 
diameter and 4ft. 3in. stroke). Test as follows :— 
H.M.S, Ovean. 

Gross power, E 


the general value is, ¢= (Two pistons, 30in. 


Gross power, E 


Cylinder function, ¢. (first trial). (second trial). 

Log. 2 = -3010 .. Log. P= 2-0560 Log. P= 2-4414 
og. 802 = 2-942 .. N= .. N= 2-0107 

Log.4-25 = -6284 .. @=-1-5612 .. @ =- 1-5612 

Sum = 8-886 .. , E= 3-440 .. » E= 4-0 
Subtract, 

Log. 21,010 = 4-3224 

Log. =-1-5612 .. E = 2767 L.HLP... E = 10,314 

= -364 [LELP. 
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Many years ago I pointed out that the general value of 
the gross piston pressure, at different speeds of vessel, 
was given by the simple formula— 

The simultaneous revolutions of the engine shaft, follow- 
ing the law— 

So that, conjointly— 

When we write: b= 9 fm: the second member simply 
expressing the amount of indicated horse-power of a 
pressure f lb. upon the square inch of the two high- 
pressure pistons into the piston travel, corresponding to 
the engine shafts turning through m revolutions. 

Again, it is well known, when steam is admitted to the 
cylinders, a notable pressure must be exerted upon the 
pistons before the friction of the machinery is overcome, 
and they begin to move (supposing, for the present, no 
other resistance is effective). This pressure is quite 
definite and determinable for the particular engines under 
consideration, and the cireumstances under which they 
act. I denote it by the symbol /, and have here to 
mention, it has been named * Morin’s constant;”’ this 
late distinguished mechanician having pointed out, quite 
generally, and without any reference to steamships, that 
the value was not affected by the speed of piston; that it 
constituted a constant defect from the sum of the unit 
diagram pressures, to give the effective motive pressure 
(for simplicity, considered in our case as acting on the 
high-pressure pistons only). Note the reservation; unless 
there should have occurred some change in the cireum- 
stances of trial, a case that reasonably required a change 
in the value of f consonant to the changed circumstances. 

This change of circumstances has never been properly 
recognised. Thus, inexplicable variations in slip, instead 
of being referred to their true cause, variations in the 
value of #; and these again, to their cause, variations in 
amount and direction of currents in the water, in which 
the propellers expended the motive power, have all been 
hopelessly obscured by the entirely mistaken mathema- 
tical hypothesis: that the resistance in steamships varied 
in the ratio of the square of the speed. Greater or less 
power expenditure, due to changes in f, having produced, 
as necessary after effects, greater or less waves. This 
wave production, by the latest evangel on such questions, 
is held to be the cause for the variations of the power 
required to produce them. Sterne’s “‘ Uncle Toby,” with 
great propriety, would have placed such explanations in 
his category, ‘* putting the cart before the horse.” 

Again, before the ship begins to move the engine shafts 
will have been twisted through a definite amount of revo- 
lutions, which denote by m, and by its definitely related 
piston travel, under the acting pressure f of the preceding, 
is implied, a definite amount of indicated horse-power 
stored up, as it were, in the elasticity of the engine shafts 
before the ship begun to move. The measure of this, 
denoted by b= 9 f m I.H.P., as shown by III., sub- 
sequent movements are then regulated by the equations, 
E=@PN=6V 10°’, 

To illustrate all this for practical working formulas, 
equate the common logarithms of the members of equa- 
tions I., IT., and ITI., as follows :— 

(L.) Log. P = Log. + (a-») V. 


(11.) Log, N = Log. m + a V + Log. V. 
(I1L.) Log. E = Log. b +a V + Log. V. 


Also, Log. b = Log. @ + Log. 7 + Log. mi. 
In H.MS.S. Ocean, we have— 
@ = -364 (as shown at the outset). 
=18-82 Ib. (a-n) = -08082 
um = 4-884 revolutions nv = -00694 
4 =24-56 a = -08726 


The test calculations, given as an example, are as 
follows :— 
H.M.S. Ocean, 


Piston pressures, P (1b. per sq. in.). Revolutions, N (per minute). 


log. 11-1404 11-1404 Log. m= -6887 
-08032 V= -9156 .. .. .. -00644V= .. +1125 
Log.P = 2-0500 .. 2-4414 .. Log. 1-0569 .. 1.2095 

2.0107 


P =113-76 1b, ..276-32 Ib... Log. N= 


Indicated E. Initial torque, b. 
11-4 4 


6-2 


Log. == 1-393 .. .. Log. @ =-1-5612 
-08726 = -9948 1-418) = 1-1404 
Log. = 1-0569 1-2095 Log. m = 6887 
Tog. E = 3-4420 .. 40183 .. .. Log.) = 1-3908 
= 2767 10,314 b= 24-56 


These results are in perfect agreement with the trial 
data, and equations of these forms will be found satisfied 
by all steamship trial data, if the required elements have 
been properly observed. In the next place, to exhibit 
the method of making explicit any one required element 
in terms of the others. Referring to equation (I.), it is 
obviously a matter of simple algebra to see— 


Log. P = Log. f + (a-n) V 
implies, 

Log. f = Log. P - (a-n) V 
and also, 


Log. (a -n) = Log. Log. — Log. V 


and 


Log. V 


Next, add Log. ¢ N to both members of (I.), then 
Log. ¢ PN= Log. ¢ fN + (a—n) V. 
Or, since Log. ¢ P N = Log. E, 


= Log. ¢f+(a-n)V .. (IV.) 


Log. Log. ; — Log. (a-n) 


E 

Log. N 

a most important and suggestive formula, of which I have 
published many applications. 

May I once more refer to it, in connection with the 

very extensive and excellent sets of experiments upon 

her Majesty’s twin-screw despatch vessel Iris, which, as 


f and (a—n) in vessels of the Royal Navy, and such as 


yet, have not received the proper appreciative treatment, 


The five sets of trials furnish the following values :— 
WMS. Tris, 


General formula, Log. > Log. + 


= 5-685 1b. in trial Now (1) +7370 + 0711 V 
J= 4-055 _ +5908 4+ -0700 V 
f= 4-635 ,, = 73 “06744 V 

3-990 ,, + V 


The cylinder function, ¢ = +96, was the same in all; the 
displacement, the same in the first four, but somewhat 
increased in the fifth set. 

In these experiments the variations in the values of f 
and (a—n) exhibit the effects of alterations upon the 
twin-screw propellers. Thus, the differences of the values 
in (I.) and (II.) is a measure of the effect produced by 
removal of one-half of the blades of the four-bladed pro- 
pellers first fitted. 

The first term of the second members are the logarithms 
of the product, ¢ f; é.e., Log. 96 f, to which, on adding 
Log. N and the values of (a -7) V, as I have often shown, 
we are with perfect fidelity furnished with the value of 
Log. E for the speed corresponding to N and V of its 
set, i.c., Log. E = Log. f N + V3 same as (LV.). 

I will now add a table of the results of like calculations 
on the published trial data of a number of vessels of the 
Royal Navy; most of them having already been treated 
in my published letters and articles. 

Following table exhibiting values of the quantities 


satisfy the general equation Log. : =log. ¢ft(a-mV. 


Vessels arranged in respect to increasing values of 
(a—n), and, where known with certainty, ¢ added. 


Names. Log. = Log. @ f+ (a-v)V. Values. Values 

Hood = 1-2980 + -0450V .. 30-331b...  -474 

is Talbot pe = + -0500V.. 

Terrible = + -O511V 21-22 | 

Philomel = + +0525 V 

Victorious — + +0553 V 

Prince George ,, + -O586V .. 15-725 474 

Majestic + -O620V 14-35 O474 

Grafton + +0638 V 10-053 

Edinburgh + -06824V 

Edgar + -O710V 

Shah + -0763V 

Heroine + -0810V 

Ocean + -O08032 V 

Warrior + -O858 V 

Devastation + -1023V 

a Anson -1-6464 + +1386 V 


(In some cases / and @ are left blank. The cause, uncertainty as to the 
dimensions of the high-pressure cylinders.) 

These vessels, within trial limits published, have shown 

f constant. Let us now consider some other vessels, in 

which, it will be seen, this constancy is conditioned by 

some unrecognised influence, which fact I have en- 

deavoured to make explicit by varied modes of investiga- 


tion, and many caleulated examples. 


E 


have added the logarithm of a mere numerical coefticient 
made up of the product of a small factor a, into the 
speeds. Test this by published data of — 


Powerful, 


Low speedy, Mean speeds, High speeds 

V = 10-591 12-492... 14-223 16-206 
Or, it may be stated as follows: @ V is the logarithm of a 
member, which multiplying ) V, the product of the initial 
torque, by the speed, the result will be the gross developed 


power for the speed V. 


Culculation of BE, for Speed V, 


Log. b = 11-5053 11-5053... 10683 -1-5074 1.5074 
Log. V = 1-020 1-0967 11530 1-2097 1.3222 
aV +8230 --9707 .. 91541-0429 84360 
Log. = 8-3588 83-5727... .. 83-7367 38-9200... .. 4.2056 4. 


E = 2256 37338 ADA S336 


E= 2255 8735 18,4385 
(LLP. by trial 

[Practically nore 
Such slight differences being clearly ascribable to insutij- 
ciencies in the observed data or calculations, 

One other important point has to be noticed, these 
equations do not indicate how the question is intluenced 
by the dimensions of the contrasted vessels. This, how- 
ever, is an implied element which can be made explicit 
by the following one, of several methods. 

Take the old Admiralty displacement formula 


and rectify the gross error (which has misled many 
eminent men) by writing for the involved element V*, 
its true form 104%, so often illustrated by me. [t is then 
represented by— 


Or, if we further assume the coefficient C = 104%, then 
E = Di V 10(¥-%)4, In which X is a speed, which is to 
be deducted from V, and together with a, are easily 
determined when we have the data of two trials at 
different power developments, but otherwise, exactly the 
same circumstances. All the elements are then known, 
except Di, which may be that, or something else, deter- 
mined by the equation— 

\ ~X)a 
or, in the proper working shape— 


Log. Di = Log. ~W-Xe).. 


Apply this to an excellent example. In the foregoing I 
have mentioned, in the Iris trials, there was an alteration 
of displacement in the fifth set from the value in the 
fourth, an increase to 3724 tons from 3290. What was 


Generally : Log. N = Loy. Of +(a-a)V .. 
H.M.S.S. Prince Consort (under 11-4 miles) = 1.0075 + 6-313 Ib. 
(over ,, » = + -1162V .. 1-39 4-546 times greater at low speeds than at high 
Collingwood (under 16-046 ,, ) = 
ae os (over é ) +“ 4-085 ,, 3-042 times greater at low speeds than at high 
ILR.N. Lepanto (under 15-1 ) 
(over ,, 2-921 times greater at high speeds than at low 
(over ,, 5-567 times greater at low speeds than at high 


Note.—In the same vessel, @ i3 constant; any ian 


Obviously, the constant term of the second member 
being the value of Log. ¢ f. In the same vessel, differ- 
ences in this must be due to the factor f, and expresses | 
their ratio in cases where we may not know the actual 
values. 

In these last four vessels there are distinct indications, | 
for each there is a special speed, at which a marked 
change takes place in the values of f and (a-n); and 
without any obvious cause, the change of value is about 
as great in extent as we find them to differ in the most 
varied sized and, obviously, dissimilar vessels. Not only 
so, but when we come to examine the results of trials on 
sharp and high-powered vessels, tried over a great range 
of speeds, we find such change, of different amount, 
oceurring twice. I have exhibited this in the case of 
many torpedo boats, and quite recently, in THe Enat- 
NEER, gave the calculations for a very large vessel, | 
H.M.S. Powerful, whose similarly obtained equations | 
are— 


WMS. Powergul, 
Observed, lower speeds 10-591 and 12-492 n. miles, 
= +8340 + -O77V. Value @ = -7716. Value = 8-843 Ib. 
Observed, mean speeds 14-223 and 16-206 n, miles, 
= 1-0320 + -061 V. Value @ = -7716. Value s = 13-95 Ib. 
Observed, higher speeds 21-0 and 21-8 n. miles, 
—1-6076 + -1206 V. Value @ = -7716. Value f= -525 1b. 
Consequently, at and between these trial speeds the 
relations between power and speeds, formulated by (IV.), | 
are— 
10°077 V 
Lower speeds, E = 6-824 N 10 
Mean  ,, =10-765N 10°61 
Higher ,, E= -405N10°!206V 
While by the initial torque equation (III.), Log. E = | 
Log. b + Log. V + a V (to avoid the difficulty of dealing | 
with N), we have— | 
Lower speeds, E = 32-01 V 10°17 Voy again, 
Log. = 1.5053 + -0617 V 
V 


Mean speeds, E = 46-50 V 10 Or again, 


log. = 1.6683 + -0644 V 


Higher speeds, E -322 V 10°16 Or ayain, 
Log. = -1-5074 + +1686 V 


The interpretation of this last form is, the logarithm 
of the power per mile for the speed V, is equal to the | 
logarithm of the power which would be involved in the | 
initial torque under the circumstances, when to this we | 


es in Log. @ J, must alone b2 due to. 


the actual displacements by the formul. (5)? Take the 
highest speed in each set, we have— 
Iris ITV. Power 7356, speed 18°59. Also, a = ‘075, 
X = 11°94. 
Iris V. Power 7334, speed‘17°98. Also, a = +0662, 
X = 10°91. 
7356 _ 
18°59 
= 2°6090 — -4987 = 2°1105. 
For V., } Log. D = Log. 334 _ (17-98 - 10-91) +0662 
17°98 
= 2°6105 — °4680 = 2°1425. 
But 3 Log. D, for D equal to 3290 and 3724 tons 
respectively, are 2°3448 and 2-°3807. Now, from 
each of these deduct one-tenth of itself, remains 2°1105 
and 2-+1426 respectively. Or, since Log. — Log. 3 
= Log. 3, exceedingly nearly. Therefore, 3 ought to be 
the power of D in the Admiralty formula, which, properly 
corrected, would then give— 


For Iris set, = V1005V, Or, 
or Iris 1Vth se 7°86 1 


modified into the initial torque equation, 
E =) V 1005V, 
For Iris Vth set, E = ,P?_ vy Or, 

modified into the initial torque equation, 
\ E = V 10 0662 V, 

Things equal to the same are equal to one another, is 
a generally admitted axiom. 

Therefore, Iris IV. gives D? = 7°864 b, and Iris V. 
D? = 5°877 b', where) = fm. Test this. We have— 


For IV., } Log. D = Log. (18°59 — 11°94) °075 


(6). 


Iris IV. Iris V. 
Log. m = 
Db = 3290 and ee tons 


To test the values of m refer to Equation II. Log. N 
= Log, m + Log. V + ” V, we have— 


Log. m = -6314 and -6536 In Iris IV, and V, respectively, 
Log. = 1-2693 ,, 1+2548 and = -0087 in both 
0037 V = -O688 ,, 


Log. N = 1-965 ,, 11-9751 
» 4-48 Equation II. 
25 By observation data. 


Showing that displacement and revolutions may 


he 
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implicit in an equation ; which, seemingly, they do not 


enter. 


In conclusion, I again call attention to the results 


chown by the investigation I have advanced, as com- 
yared with those obtained by the mistaken notion that in 
asteamship the resistance is to be assumed as varying 
in the ratio of the square of the speed. This proposition 
is directly traversed by the consideration of the absurd 
variable constants of the Admiralty formulas, which, in 
most cases, ought to be, but never are constant. In THE 
Enerneer and elsewhere I have repeatedly demonstrated 
the simple principles upon which formulas may be framed ; 
which, with absolute accuracy, reproduce the relations 
which exist between the elements in steamship trials. 

In illustration, I again repeat the calculations of the 
two sets of Lris trials referred to in this article, see Equa- 


ion (6). 
H.M.S. Irie IV. Set Trials 


speeds, V=18-59 .. 15-792 .. 12-48 
We have, V = 1-3942 .. 1-1844 +9360 
Add, Log. V = 1-2693 .. 11-1984... 1-062 
a 
Add, Log. De = 2-1103... 2-1103.... 2-11038 
Subtract, Log. 7-864 = “S056 
Sum, or Log. E = .. «38-5975... 3.2469 
By data, log. E = 83-8782 .. 3-5975 38-2460 
Since, data = 7356 8958 LEP. 


IMLS. Iris Set Trials. 


Speeds, V =17-% 16-10 12-68 
Add, Log. V = 1-2548 .. 11-1014 
3 
Add, Log. 2-1427 2-1427 
Subtract, Log. 5-277 “7225 


Sum, or Log. E = 
Log. E 
E = 


tion, is given as 15°75 knots. When the coefficients 
cuployed give accurate results for the extreme speeds, 
they must also be correct for any speed between them. 
The power expended implies 15°792, and not 15°75, was 
the real speed. 15°75, if a true observation, would only 
he a proof that some circumstance must have changed 
in this trial, to an extent, detrimental to the speed of one- 
twenty-sixth of a knot. Very probably it has been’ due 
to irregular variation in tidal or wind drift. 


SHIELD PROTECTION FOR TROOPS IN THE 
FIELD. 

Captain Furse, late 2nd West India Regiment, read a 
paperat the United Service Institution on Friday, March 2nd, 
on the need and use of shields in the attack of trenched 
positions defended by smokeless powder. The lecturer dwelt 
first on the invisibility of the defenders, and of the terrible 
character of rifle fire in the present war, quoting from 
General Buller’s account of the battle of Colenso and that of 
Lord Methuen’s of the Modder River. He pointed out that a 
front attack by day in the open is almost impossible, and 
beset with difficulty at night, while the difficulty of turning 
the flank of a mobile force such as the Boer is very great. 
Lord Roberts certainly succeeded when in possession of an 
overwhelming superiority in numbers, but this is not always 
at command, and continually, whether on broken or flat 
ground, came the disappointment in the war of the enemy's 
fire being such as to compel our men to lie down and fail to 
advance further. Cronje’s position could only be approached 
by sapping, and the lecturer contended that pushing a sap 
forward behind a sap roller is, in fact, advancing behind a 
movable shield. Then, supposing we attempt to cover a 
flank attack by a feint in front, no serious feint capable of 
answering its object can now be made without terrible loss. 
The lecturer said that at one time he had advocated the use 
of smoke balls, but had given up the idea, doubting if the 
smoke generated from such a projectile could be made thick 
enough and delivered where it was wanted in spite of wind 
or other disturbing elements. Turning, then, to bullet- 
proof mantlets, he concluded that none of the objections 
against them held good: with sufficient strength to 
prevent their use; the chief appeared to be the increase of 
transport, and the statement that men will not leave cover 
ifit is thus provided for them. The last objection has been dis- 
proved abundantly in the present war; with regard to the 
former, transport must be found if the advantage is sufficient 
to justify it. He advocated a form of mantlet which would, 
he maintained, fulfil the following conditions. It afforded 
complete bullet protection, gave men a good field of view, and 
enabled free movement, would be equally efficient in retreat 
und advance, and would be suited to enable men to destroy 
obstacles, such as barbed wire. It should be easily moved 
and taken to pieces and stowed away. 

The lecturer proposed a ‘roller mantlet” weighing 
about 2 ewt., consisting of a cylinder, about 6ft. long, 
and 34ft. diameter, of thin steel, carried a foot above 
the ground by wheels at each end, with a handle for 
pushing or pulling, in advance and retirement respect- 
ively, Each mantlet is to cover six men, and a line 
should be formed of them with about two paces between 
them. Two hundred would cover a front of half a mile. 
Chrome steel tin. thick enables the cylinder to be bullet and 
shrapnel bullet proof at 100 yards, and as the roller form pre- 
sents the plate as a circle, itis practically proof at any range. 
It is suggested that when halted, men could fire below as well 
as over it, and one mule could draw two or three mantlets, if 
required, or carry one packed up. 

The discussion that followed was very limited. The 
general feeling appeared to be that something was needed to 
enable troops to advance against trenches. The particular 
use of smoke shells, discharging smoke pellets, to be fired 
when shrapnel fire becomes dangerous to the attacking party, 
as noticed by us last week, was advocated, and certain 
objections were urged against the roller shield, specially that 
it was complicated and liable to wholesale destruction by 
shells acting on percussion ; that men’s heads, which are the 
Specially vulnerable part, were specially exposed, firing over 
it, because nothing of the nature of a slot could be cut in it 
to take the rifle; that it could not go up a very steep or 
broken ground, or through a river—circumstances which 
would not prevent some shields being available. 


. . 
Tue death is announced at Cannstadt of Herr Dainiler, 
whose name has become so familiar by the extensive application of 


his oil engine for motor-car purposes, 
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ELSWICK NAVAL MOUNTINGS. 
No. VIL. 


water-tight at the middle, lower, and platform decks, 
each of whichis therefore strengthened and bound together. 
The interior and bottom portions of the hoist are prac- 


| 


| 


In the 12in. mounting shown in Fig. 24 for the Japanese | 
ship Mikasa, the outer casing of the hoists is built | 


tically the same, and revolve within the fixed casing. | 


This design of hoist is also adopted for the Italian ships | 


Regina Margherita and B. Brin. In Fig. 23 ante may be 
seen a chain rammer G. This saves room in a fixed 
loading position by reducing the length of the oval barbette ; 
but, as now applied to all-round loading, its advantage is 
questionable. In the hydraulic rammer the machine is 
in the line with the work, and delivers a direct stroke in 
a straight line; there can be no advantage in converting 
rectilinear motion into circular and then back into rec- 
tilinear. Moreover, the hydraulic rammer in Fig. 24 is 
made up of far fewer pieces, and weighs only one-fourth 
as much as the chain rammer of similar power. 

In the Re Umberto the difficulty of supplying a system 


of all-round loading in every position of the turntable, | 
| of the arms, and are secured at the bottom to the ship and 


and in spite’ of the latter moving, or being liable to move 


at any moment, is met by using a turntable top to the | 


central hoist, and sliding the projectiles radially outwards 
into the gun hoists; in the Canopus, by overhead travel- 
ling cranes placed above the central hoists; in the 


Albion, by surrounding the bottom of the ammunition | 
| Troughs B B are provided in line with the position to 


trunk by a revolving platform running on rails on the 


ship’s bottom—see Vig. 17—and capable of being locked | 


either to the ship or the hoist trunk ; in the Shikishima, 
by using a double overhead rail, half of which moves with 


the hoist and the other half a fixture to the ship; and in | 


the Formidable, by having two shot carriages running on 
rails carried at the bottom of the trunk of the hoist. All 
these systems are open to objections. If the hoist cage 
carrying the projectile can be made to vary its position 
according to the training of the gun during its ascent 
from the shell room, all difficulty will be overcome. 
Fig. 25 shows a design by Mr. Murray, which effects this 
very satisfactorily. 5 
In this design a small fixed central trunk, 2ft. 9in. out- 
side diameter, forms a strong pillar guide for a pair of 
ammunition cages—see C in Fig. 25. The back of each 
ammunition cage is curved to fit to this pillar. There is 
also an outer trunk of about 6ft. 6in. diameter built to 
the ship. This is smooth inside, and the ammunition 
cages are held in place by sliding between the pillar and 
outer casing. Thus they can be slewed to travel round 
the pillar spirally. To guide the cages the central pillar 
is clasped at convenient intervals by rings sunk in the 
thickness of the plate so as not to prevent a free 
passage. Each ring carries an arm on either side, and a 
pair of ropes—D in Fig. 25—kept taut by springs are 
stretched from top to bottom, pass through eyes at the ends 


at the top to the underside of the gun turntable. As the 
turntable moves, the rope guides so far conform to it as to 
bring the cage up in a spiral path. With this arrange- 
ment a most satisfactory method of charging the ca.,es 
in the shell room can be employed—see Fig. 26. 


which the cages always descend. Overhead hydraulic 
and hand-worked runners A A command these troughs 
and shell bins. Hydraulic rammers are placed in lin: 
with the troughs for pushing the shot into the eage. On 


f 
| 
7334 4030 2278 LHP. | 
The agreement in these two cases is perfect, only F 
notice the intermediate speed in the LV. set, by observa- 
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the other side of the trunk the magazine handing rooms 
are so arranged that while the shot are placed in the 
cage on one side, the powder is placed from the other 
side. Any shot from the bins can be put into either 
cage, and the whole arrangement is the most simple aud 
complete yet devised. In the working chamber the 
cages arrive in line with the gun hoists, into which the 
shot is automatically rolled. A hand or hydraulic 
ramimer can be used to slide the shot down into the gun 
hoists, and the powder is transferred by hand in quarter 
charges if a transference of ammunition in the working 
chamber is desired. The arrangement will be readily 
understood from the drawing, in which the parts are 
practically the same as before. 

Fig. 27 shows a design in which the central hoist does 
not stop at the working chamber, but runs direct to the 
breech of the gun. It has been objected that this opens a 
direct path from gun to magazine, but Sir Andrew Noble 
sees no ground for fear, and that if shot are to be kept at 
the bottom of the ship, the most perfect arrangement is 
to convey any shot to either gun in any position by 
mechanical means. The line of guide rails is indicated 
by dotted lines. 

However necessary it has become to bring in com- 
plicated designs of machinery, every effort is made to 
provide such as secure simplicity in use, combined with 
efficiency, as far as possible. It may be readily under- 
stood that gear which is simple in design may be anything 
but simple to work. Simplicity in working on service, 
and freedom from liability to get out of order, are the 
first objects to secure; occasionally, what may appear 
rather to add to complication in design, and no doubt 
entails additional work in construction, serves to simplify 
the service of the gun in action and to prevent mistakes 
and casualties. 
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WHEEL AND PACK TRANSPORT FOR MINES. 
By Capt. C, C. Lonaripce, M. Inst, M.E., M.I. Mech, E., &e. 
THE organisation of transport for mines involves the con- 
sideration of two important points—namely, the system 

of transport and the kind of transport. 

For heavy transport over long distances, three systems 
are available ; viz., the direct, the staging, and the meeting 
system. In the direct method, the same transport train 
completes the whole journey. The labour is thus con- 
tinuous; and, if the way is long and heavy, such a strain 
is imposed on the animals as to necessitate long periods 
for recuperation. In a South American mine with 
which I am connected, the pack mules, after three 
journeys of 120 miles, need one month’s complete rest, 
before they are physically capable of further work, and 


the hardships of the journey are such that the average life | 


of the mule is reduced to eight years. In staging trans- 
port, the total distance is divided into sections, which, 
having regard to length and difficulty, are made as nearly 
equal as possible. The train completes the whole stage 
and then returns. This method admits selection of the 
kind of transport best suited to the peculiarities of the 
section; it enables both animals and drivers to become 
familiar with these, and, in consequence, to travel with 
less fatigue. The third system is a modification of the 
second. Two stages are worked in conjunction—the 
loaded animals of the one meeting, half-way, the unloaded 
animals of the other. The freights are then transferred ; 
and each troop thus performs one half the journey laden, 
and the other half unladen. This ensures light and 
easy distribution of work, and the nightly return of the 
men and animals to their headquarters. The direct 
system is the simplest, but the hardest on the animals ; 
the two others require more organisation, but, where this 
1s possible, they are much to be preferred. 

The kind of transport to be adopted depends on the 
nature of the country. If this is intersected by good 
roads, wheel transport is the more economical. If, on the 
contrary, the ground has only rough tracks, pack aniinals 
are better. In cases, as on the West Coast of Africa, or 
the eastern frontier of India, &¢., where animals are 
scarce, or the country precludes their use, reeourse must 


| 


| be had to native carriers. In general, to ensure sufficiency, 
| it is best to utilise the transport peculiar to the country. 
The chief advantage of wheel over pack transport is 
|economy. As two horses can draw as much as eight 
pack animals can carry, draught effects a marked saving 

| in animals, drivers, forage, kc. A saving in time also 
| results, as carts can be got ready and started more quickly 
than pack animals. Tor these reasons, pack transports 
| should be used only when the difficulties of the route 
| forbid the use of vehicles. Whether one or two-wheeled 
| vehicles should be employed depends largely on the 
_country. Light two-wheeled carts can travel over roads 
' impassable for wagons, and require less turning room ; 
they are more easily driven, and more quickly extricated 

| in difficulties. Further, their relative carrying capacity is 
greater. Four two-wheeled carts will carry more than 
one four-wheeled wagon. On the other hand, they are 
more easily upset, and being unsuited for brakes, they 
| are less manageable on steep inclines. Again, the weight, 
| resting on two instead of four wheels, causes greater damage 
| to the roads. Two-wheel transport, therefore, is gener- 
| ally considered unsuitable for steep, hilly country. It 
| must, however, be remembered that the tracks in 
| mountainous countries are often up the stony, gravelly 
beds of streams. In such cases six or eight mules are 
needed to draw even a two-wheeled cart, and the number 
required for a wagon would be quite unmanageable. As 
regards pattern, the vehicle, whether cart or wagon, 
| should, as a rule, be of the type used in the country. In 
| ordering transport vehicles, however, certain points should 
| be borne in mind. Traction force required increases 
| directly as the load, and decreases as the cube of the 
| wheel diameter. Thus, to reduce the rolling resistance to 
one-half, the diameter would have to be enlarged eight 
| times. Although such an enlargement is out of question, 
| yet the advantage of large wheels over rough ground, as 
in dry river beds, &c., is very great, and for such work the 

| wheels of carts may be 6ft. to 7ft. in diameter, provided 
the shafts are kept low to suit the mules. At ordinary 
walking speed, traction force is the same for carts with 
| springs as for those without, but the shaft horses 
are in the latter case less distressed, and the road 


Upon a hard macadamized road the 
resistance is practically independent of the width 
of the tire, when this exceeds 3in. to 4in.; but 
for soft, sandy, or yielding ground, the tire should not be 
less than 43in. wide. The total weight drawn should 
not be more than #th of the power of the animal at a 
dead pull. Over mountainous or heavy roads, 12 ewt., 
including the weight of the vehicle, is about a full load 
for a pair of horses. In the British military transport, 
the draught is 800 lb. for two horses, 1800 lb. for four 
horses, and 3300]b. for a six-horse wagon. The net 
toad of a six-mule American army wagon is 3000 Ib. ; 
four mules are good for 2240]b.; two mules for 8501]b. 
The Maltese one-mule cart, weighting 5} ewt. to 6 cwt., 
will draw 450 lb. to6001b. The average amount carried in 
a cart with two bullocks is 850]b.; with four bullocks, 
1600lb. It will be found better to use light carts and 
wagons, and run the risk of an occasional breakdown, 
than to waste strength on over-heavy carts. The wagons 
used during the Red River Expedition weighed, com- 
plete with pole and drag chain, llewt. lqr. They were 
drawn by two horses, over very bad roads, with a load of 
1600 1b. to 1900 lb. Similar wagons are in common use 
throughout Western Canada. 

Pack transport should be used only where wheel 
transport is impracticable. Under this heading are here 
included carriers, horses, mules, ponies, and oxen. 

Though decidedly the least economical, porterage is 
perhaps not quite so costly as some imagine. It is free 
from the initial outlay on animals and equipment, ex- 
penditure on repairs, and indirect charges for deaths 
and disablement. The carrier, moreover, has the great 
advantage of being able to cross almost any kind of 
ground. On the other hand, the load is small, usually 
from 40 1b. to 501b., and the cost of packing is therefore 
great. The mode of carrying varies. In hilly countries 
the load is generally borne on the back ; in flat districts, 
on the head. But some of the Indian hill coolies utilise 
both back and head, carrying the kilta or conical basket 
on the back, and supporting it with a leather strap round 
the forehead. In other cases the package is slung from 
a pole, carried by two or more bearers. On good roads, 
a fair day’s journey is twelve miles laden and twelve miles 
back unladen. If the carriers do not return the same 
day, the stage may be fifteen or sixteen miles. On bad 
or hilly tracks, eight miles out and eight miles back is an 
average. [rom time to time a complete day's rest is 
given. Porters should be allowed as much latitude as 
possible in selecting their style of march, times of 
halt, &e. 

Horses are in their prime between five and ten years of 
age. They will carry the same load as a mule at about 
33 to 3% miles per hour, but are not so sure-footed or so 


less destroyed. 


enduring. Ponies are rather inferior to mules for trans- 
port. Donkeys, of good breed and size, have much 


endurance and need but little food. They should not be 
under four years of age, and their load should not ex- 
ceed 100 Ib. 

Mules are, par excellence, the beasts for transport in 
rough countries. They bear fatigue better than the horse, 
are less restive under heavy weights, have harder skin, 
and are less liable to sore backs, are more sure-footed, 
and will live on less and coarser food. They should not 
be used for transport until four to five years old. They 
can then be worked hard for eight to ten years, and even- 
longer. Apart from judging by the teeth, some idea of a 
mule’s age may be formed from the length of the tail. 
At two years this reaches to the hocks; at three years it 
extends half-way down the lower part of the Jeg; and at 
four years attains its full length. The best mules for 
pack work are from 13 to 14 hands high. The nearer the 
mule approaches the horse the more valuable it is. In 
buying, selection should be made of those that are well 
formed—with stout muscular haunches, full and arched 
(not hollow) back, broad chest and bull-like neck, and 
bright eyes, good girth, fine legs, with small, dark, 
compact feet, but large and well-formed knees and 
hocks. The mule is naturally weak in the lower part 


‘of the legs, and, on this account, for breeding, mares 


with large limbs, and say 14 to 14} hands in height, 
should be chosen, and covered by the largest donkeys. 
For pack work, the mule with a fine slashing stride is 
not so suitable as one with a quick, short step, the latter 
carrying the load more evenly and quietly. Spotted 
and dappled, as also many snow-white mules, and 
those with white muzzles and white rings round 
the eves, are less hardy than others. fare are 
preferable to horse mules, being more docile and 
better workers. It is believed that mules _ bred 
in cold climates lose condition from want of grass quicker 
than natives of warm climates. The load for a mule 
varies from 200 Ib. to 300 lb., exclusive of pad. But the 
latter weight should be used only for exceptionally 
strong animals and short distances. Under such a 
burden mules rapidly give out, and need a long period 
for recovery. A laden mule will travel at the rate of 
31 miles per hour, for 20 to 30 miles per day, or even 
more. The gait is slow down, but quick up hill. Signs of 
fatigue are easily discernible. As long as it has strength, 
the animal keeps its ears erect and inclined to the front; 
when it tires, the ears begin to fan and drop, the head 
droops, and the neck assumes a horizontal position. As 
mules are gregarious, they are better driven than led, and 
can be readily got to follow a leader. For this purpose a 
grey or white animal is generally chosen, but any mule 
which the others, when loose, are observed to follow will 
suit. The leader should be belled. 

Where oxen are easily procured, they are by no means 
bad transport animals. They are in their prime at about 
six years old. In draught, their pace is slow, rarely ex- 
ceeding 1} to 2 miles per hour, and in moderately undw- 
lating country they take twice as long as a horse to cover 
a certain distance. But their weight of body and perse- 
vering nature make them very suitable for heavy draught 
ata uniform pace on bad roads, and on swampy ground 
they draw better than any other animal. On fair roads, 
a pair of oxen will draw 800 Ib. to 850 lb., or almost four 
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times the amount carried by the average mule. In 
steep country they will pull three times as much as a 
horse in ascending, and twice as much in descending ; 
but on steep descents they have little control over their 
legs. For pack purposes, the bullock will carry 160 Ib. 
to 200 Ib. at about two miles per hour. Among the disad- 
vantages of oxen is their tendency to straggle on the 
march in quest of food, and their inability to withstand a 
combination of damp and cold weather. In wet weather, 
they are liable to sore necks, and at such periods the 
yoke, where it bears on the neck, should be greased or 
oiled every hour. Again, oxen not only take several 
hours to feed, but in large numbers, over a fixed route, 
they demand a large area of grazing ground, which soon 
becomes exhausted and tainted. Oxen can, of course, be 
fed on dry food, but it takes several months to accustom 
them to it, and they will not thrive so well as on grass. 
They are further very susceptible to lung and bush sick- 
ness, and to red water. Oxen should preferably be 
worked at night, never during the heat of theday. Some 
12 to 14 miles is a day’s work. The experience of the 
Abyssinian and of. the ‘Suakim campaigns show that 
pack bullocks are unsuitable for transport in the 
wbsence of green food, in scarcity of water, and under 
hot sun. 

Transport animals doing continuous heavy work, and 
subject to exposure, should be kept warm at night, and 
protected from cold winds and sudden chills. If there 
are no sheds, a blanket should be provided, and kept 
dry. It is better to work with full loads and a large 
percentage of spare animals, than with light loads and 
a smnall percentage. The spare animals should be dis- 
tributed along the route. The pace on the march should 
be even; pack loads should be carried equally on both 
sides, and should have a broad surcingle going right over 
the load and under the animal. The load should be set 
high up and well over the rib arches, the lower line of the 
load being even with the shoulders. Any extraneous 
substance between the pad and the hide will cause sores. 
If a mule is seen to be raising its lips and twitching its 
mouth and nose, the load is improperly placed and is 


galling. On account of the small size of their stomachs, 
iimules and horses should be fed often and in small 
quantities. To prevent waste, corn should be given in 


nose-bags, not on the ground. As working either on full 
or on empty stomachs is bad, transport animals should be 
watered and lightly fed early in the morning. At the 
mid-day halt this is repeated, the chief feed being given 
in the evening. Oxen must have bulk in diet, but they 
will thrive on coarse fodder that would killa horse. They 
should graze six hours a day, where food is good and 
plentiful; longer where it is not. A change of diet is 
desirable for all animals that show fatigue or want of 
condition, and is, indeed, necessary to keep them in good 
health. The collars and harness for transport purposes 
should be well fitted and strong, stitching being reinforced 
by copper rivets. A certain number of breast-straps 
should be available for animals chafed by collars. Breast 
harness is light and cool and easily adjusted, but it is not 
so good for heavy draught, as it compresses the chest and 
forces the shoulders inward. The system of having a 
rider on each pair of horses is a waste of power, and the 
tight girthing required is not compatible with continued 
exertion over bad and hilly country. For slow-moving 
wagons the pole is preferable to shafts. It is more easily 
carried, more quickly repaired, and more readily allows 
a fallen animal to rise. 

For horses the daily rations may be 14 lb. of oats or 
Indian corn, and 14 lb. of hay. If no grain is given, 32 lb. 
of hay or 20 lb. of unthrashed corn are needed. Indian 
corn, beans, peas, &c., when given, should be crushed ; if 
this cannot be done, they should be soaked for a few 
hours. Jn default of grass, horses will eat leaves, prefer- 
ably elm, bamboo, or even thatch. For ponies, either 
10 lb. of barley and 12 Ib. of chopped straw, or 11 lb. of 
grain and 8 lb. of hay, with about 6 gallons of water, is a 
daily ration. Mules also require about 6 gallons of water 
per day, with such rations as 8 lb. of barley and 24 lb. of 
chopped straw, or 11 1b. of grain and 8]b. of hay, or 10 Ib. 
of hay, 8 Ib. of barley, and 1 |b. of bran. For oxen, where 
grass is not available, the daily ration may be, 4 to 6 Ib. 
of barley or grain, with 12 Ib. to 14 Ib. of chopped straw ; 
or 6 Jb. of oil cake and 12 |b. of chopped straw; or 74 Ib. 
of cotton seed, 5} ]b. of bran, and 8 Ib. of chopped straw. 
Oxen require from 6 to 8 gallons of water daily, and in warm 
climates the precaution of watering them in the middle of 
the journey should not be neglected, else they are apt to 
lie down and refuse to stir. 

When forage cannot be procured locally, compressed 
forage may perhaps be bought, or made elsewhere and 
stored for use. The following forage cake has withstood 
the test of experience :—Oats, 7°25 lb.; crushed linseed, 
0°25 lb.; crushed beans, 1°00 lb.; chopped hay, 0°50 Ib. 
Nine pounds of the above is fully equivalent to 12 1b. of oats. 
Hay cake is made of hay chaff, and may advantageously 
be mixed with the forage cake. There is strong evidence 
of the necessity for } oz. of rock salt as part of the ration 
for transport animals. 

The basis on which mining transportation can be carried 
on may be either a contract, a mixed, or a proprietary 
method. Contract work has the disadvantage of being 
the dearest and the least dependable, as the contractor 
invariably tries to conduct the transport at a minimum 
personal cost, and often with very inferior and underfed 
animals. In North Argentine, for instance, a contractor 
usually considers it cheaper to work a mule to premature 
death on short rations and to re-buy, than to feed it on 
proper and sufficient food. A mixed method is occasion- 
ally adopted, in which the employer buys the mules, &c., 
and hands them over to the drivers, repayment being 
effected by a reduction in freight, until the purchase 
money is repaid, plus 10 to 15 per cent. as interest on the 
employer's capital outlay. This is generally about 10 per 
cent. cheaper than contract work, but requires capital. 
In the proprietary method, the employer owns and works 
his own transport. Properly supervised, this is by far 


the most economical plan ; but it demands, in the first 
instance, an amount of capital that, unfortunately, is 
rarely at the disposition of mining companies. 


HARBOURS AND WATERWAYS. 


The Thames.—A very strong opposition is being organised 
against the Bill which is being promoted by the joint India 
and St. Katherine Dock companies for obtaining power to 
charge barges entering the docks for the purpose of removing 
goods from ships at the docks to the warehouses in the river. 
In a circular which has been issued by the Association of 
Master Lightermen and Barge Owners, it is alleged that as 
the dock companies get the water in the docks out of the 
river without payment, the docks should be free, as they have 
hitherto been; but if this argument holds good, it would 
seem to apply equally to ships and craft of all kinds. Other 
reasons given against the imposition of acharge on the barges 
is that the bargain having once been made that barges 
should be free, this must remain for all time; and that the 
various private warehouses have been built up into very large 
proportions due to the increase of trade, and that anything 
that added to the cost of working would be an unjust impo- 
sition. At the same time it is admitted that docks that are 
not brought up to date, and supplied with all the modern 
appliances for handling merchandise, cannot possibly compete 
successfully with other ports, and that if the London Docks 
are to maintain their trade a large expenditure is necessary. 


barge owners, is the imposition of higher charges on the 
shipping, the fact apparently being lost sight of that this 
would mean driving the trade of the Thames to other ports 
in this country or abroad. 
owners depends on the amount of shipping, and if this is 
driven away they would be much more seriously affected than 
by the payment of asmall rate, and thus assisting in the 
efficient maintenance of the appliances that are necessary to 
keep up the trade of the river. It is certain that without 
some additional source of revenue the docks cannot keep 
pace with the times. 

In the report recently issued by the London County 
alterations involving heavy expenditure are indispensable to 
make the docks suitable for the present requirements of the 
shipping of the port; and that although London cannot be 
said to have declined in its trade, the present condition of 
the port is a dangerous and not a healthy one. The Com- 
mittee are unable to suggest the source from which the 
money necessary to carry out improvements is to be ob- 
tained, and the only recommendation they can make is that 


into the present condition of the docks, and the best method 
of remedying the defects in administration and accommo- 
dation. 


of the River Thames to be their secretary in succession to 
Mr. Gough, who lately resigned owing to ill-health. 

Welsh harbour of refuge. — The inhabitants of Pwllheli, a 
port situated in the north-east of Cardigan Bay, have been 


of refuge for the use of the fishing boats, but have been in- 
formed that the Government are not prepared to advise the 
expenditure of the money required for this purpose. It is 
generally admitted that some place of refuge is required 
during heavy gales in this part of the Welsh coast, but there 
are other places besides the one in question. Aberystwith 
has a fishing fleet, and the boats from Aberdovey and Bar- 
mouth also at times require a place where they can run for 
shelter in gales. It is stated that if the present stone pier at 
Aberystwith were lengthened sufficiently to protect the 
harbour from south-west gales, and the entrance to the 
harbour dredged and deepened, it would provide the shelter 
required for all the boats in the bay. In the meantime the 
Corporation of Pwllheli, even if they are not able to get the 
larger scheme carried out, contemplate dredging and deepen- 
ing the harbour, and constructing a promenade on the 
western side of the harbour, and reclaiming a large area of 
land. 

Port of Wisbech.—The Navigation Commissioners of the 
harbour of Wisbech, having some difficulty in berthing the 
timber vessels which discharge on to the quay at the river- 
side owing to the formation of shoals, have come to the con- 
clusion that the most economical way of removing the 
accumulation is by a system of eroding, similar to that which 
has been in use for some years at the neighbouring port of 
Boston, and which has more recently been adopted by the 
Lynn Harbour Commissioners. Before finally deciding on 
the method to be adopted, a Committee of the Commissioners 
have been making an inspection at various places, and 
amongst others of the system in use in the Fen rivers, and 
have come to the conclusion that, although the system of 
eroding there at work was well adapted for rivers where there 
is no navigation, and that the results attained are thoroughly 
satisfactory, and that when the deposit was properly broken 
up and disturbed it was carried away to sea and not re-de- 
posited in any part of the channel, yet that the system 
there in use for eroding would not answer at Wisbech, and 
that they are satisfied that an eroder dredger similar to that 
used at Boston would be the most suitable for the purpose 
required. Tenders have been obtained for an eroder dredger 
from several firms, the lowest being that of Messrs. Scott and 
Co., of Goole, for £1965. 

Terneuzen Ship Canal.--In the Revue Technique an account 
is given of the works which are to be carried out for enlarg- 
ing this canal and improving the navigation from the Scheldt 
to Ghent. The Port of Ghent is exceedingly well situated as 
a distributing centre throughout Belgium for both imports 
and exports. The rivers Escaut and Lys join at this port, 
and are connected with a network of interior navigations. 
The railways extend in all directions, and connect the capital 
of Flanders with the large towns in the interior of the 


ported, and the merchandise of over ten countries to be 
imported and distributed with convenience and despatch. 


port. At one time the only means of water communication 
between the Scheldt and Ghent was round by Antwerp by 
the river Scheldt, involving a distance of over 100 miles. By 


miles. The canal was first constructed in 1823. The depth 


then was made 144ft., the bottom width varied from 654ft. at 
the lower end to 26}{t. at Ghent; anda single basin was then 
Between 1870-81 the depth has increased to 


sufficient. 


21}ft., and the width at the upper end to 55}ft. 


The tonnage 


The only way of obtaining these funds, suggested by the | 


The prosperity of the barge | 


Council the Committee expressed the opinion that extensive | 


the Government be asked to obtain a parliamentary inquiry | 


Mr. R. Philipson, assistant-secretary to the Tyne Improve- | 
ment Commissioners, has been appointed by the Conservators | 


petitioning the Government for the construction of a harbour | 


country, and enable the produce of Belgium to be ex- | 


The Terneuzen Canal is the complement of thissystem of trans- | 


the direct line of the Ship Canal the distance is only 20 | 


| increased rapidly after this enlargement, rising from 320,000 
| tons in 1884 to 760,000 in 1897, thus more than doublin 

| itself in thirteen years. The canal, in its lowest reach, can 
' through Dutch territory, and in 1891 a joint convention 
| between the two countries was appointed to consider as to the 
' further increase in the dimensions of the waterway, and four 
| years later an arrangement was come to by which the Works 
| necessary for the further improvement were agreed to, on 
| condition that the cost was to be entirely defrayed by Belgium 
The depth is to be increased to 27ft.; an intermediate lock 
is to be constructed at Sas de Gand, about one-third of the 
way from the Scheldt; and the entrance lock at Terneuzey 
is to be made so that vessels of average tonnage may enter at 
all states of the tide. The intermediate lock is to have 6g{t, 
opening and a length of 460ft. ; and that at Terneuzen to haye 
an opening of 514ft. and the same length. The sill is to ke 
25ft. below the canal water level, the outer sill being 17{t, 
below mean low waterin the river. The bottom width of the 
canal is to be increased to 65ft:, and at the surface 219ft. 
The slopes are to be 3 to 1 below the line of flotation, and 
14 to 1 above this, and will be protected by revetments cf 
grooved and tongued timber planks tied back to piles 15ft. 
long, driven 244ft. back. A basin is to be constructed above 
the entrance lock, 870 yards long and 328ft. wide, with a 
depth of 24ft. 

At Ghent, where there are now four basins, having an area 
of 74 acres, with a length of quays of 2} miles, a new basin 
is to be constructed 754ft. long and 590ft. wide, with 26H. 
depth of water. On one side five jetties, 1640ft. in length, 
and 590ft. wide, are to project at an angle of 75 deg. from the 
quay, the water space between the jetties being 460ft. The 
railway sidings are to run down each side of the jetties, and be 
connected with the line running along that side of the dock. 
It is expected that from four to five years will elapse before 
the whole of the works are completed. 

The Morris Canal.—This waterway, situated in the State 
of New Jersey, and one of the oldest artificial waterways in 
America, has been doomed as a means of inland transport, 
It has a certain reputation and interest amongst canals 
from the fact that inclined planes were introduced about 
forty years ago to supersede locks, with a system of hauling 
by an endless wire rope attached to the cars carrying the 
boats by means of a grip and lever, not unlike that which 
is used for street tramways. This canalruns from Phillips- 
| burg on the Delaware River to Newark, and is 100 miles in 
| length, the summit level being 914ft. above the river. In its 
} early days it was the main highway for freight across New 
| Jersey, and 1800 boats were hauled along it by horses and 
| mules. In recent years barely one hundred and fifty barges 

of an antiquated kind journey over the waterway, and freights 
| have dropped from 24 dols. to half a dollar per ton; the 
| freight formerly carried by the canal being nowall transferred 
to the railway, which serves the same district, the canal 
| having been worked at a loss. For some years past the 
pate have been trying to get rid of their obligation to 
maintain it as a means of navigation, but all applications to 
the State Legislature failed on the ground that by the closing 
| of the canal the public welfare would be injured. It has, 
| fortunately for the owners, recently been discovered that the 
| water which supplies the canal can be more usefully applied 
to city purposes, and so the navigation is to be closed. 
There are twenty-three inclined planes, the gradients being 
about 1 in 10, the lift being about 58ft. The longest incline is 
1100ft., and rises 100ft. The width of the tramway is 1Xft. 
The barges, which weigh about 70 tons, are floated into a 
car resting on submerged rails, and to this the endless rope 
running between the rails, and actuated from the power 
house is attached, the return cable running along the side of 
the track. 

Mexico.—Sir Weetman Pearson has entered into a contract 
with the Mexican Government to complete the works for the 
| improvement of the harbour at Selina Cruz, consisting of a 
breakwater which is estimated to cost more than 14 millions 
of money; and also to dredge and deepen the bar at the 
mouth of the Coatzacoaleos River, and the constructing of 
jetties to deep water, the cost of which will be about another 
million. In connection with the above undertaking he has 
also agreed to lease the Tehuantepec Railway for fifty years, 
and to put the same in thorough order and provide all the 
necessary equipment. 


NOTES ON FIREPROOFING TIMBER. 


IN a paper recently read before the Society of Chemical 
Industry, Mr. Cowper-Coles gives the following as the neces- 
sary qualities for an ideal fireproof wood :—(1) Its weight 
should not exceed greatly that of untreated wood; (2) its 
strength should not be diminished in the process of fire- 
proofing; (3) it should not corrode metals when placed in 
contact with them; (4) it should not contain soluble salts ; 
(5) it should not contain deliquescent salts; (6) it should not 
contain crystals or hard particles which will blunt tools; (7) 
it should take paint and be capable of being polished; (8) it 
should not be discoloured in the process; and he states that 
“it is doubtful whether any of the processes at present in use 
give a product possessing all these qualities, leaving aside the 
all-important factor of cost.” 

As the outcome of experiments over a period of nearly two 
years we are in a position to confirm Mr. Cowper-Coles’ 
remarks, and it will be seen at once that the problem is not 
an easy one to solve. We may say here, though, that from a 
purely experimental point of view, the problem is solved by 
the use of a solution of phosphate of ammonia. It is the 
question of cost which prevents the treatment of wood 
with it as a commercial praduct. With the weakest solution 
which can effectively be used, the cost would come out at 
about 2s. per cubic foot of timber treated, assuming that use 
is made of the surplus liquid after each treatment. 

Before passing to a list of the purely chemical processes, 
we must mention what is described as a process due to 
electro-capillary attraction. From experiments which we 
have made we find that samples treated by this process do 
flame ; it may, of course, be satisfactory as a wood preserva- 
tive—that is a question beyond our present consideration. It 
is worth noting that in touching upon this process, Mr. 
Cowper-Coles works out the cost at less than one-fiftieth of a 
penny per cubic foot, reckoning electrical energy at one penny 
| per kilowatt, and using a current at 110 volts and 18 ampéres 
| per hour. He entirely ignores the cost of the chemicals em- 
ployed. The solution contains 10 per cent. borax, 5 per cent. 
| resin, and } per cent. sodium carbonate, and as this solution 
is used to replace the sap of the wood, the cost would be con- 
siderably beyond the cost of electrical energy. 

As some guide to future experimentalists we here give # 
list of chemicals which have been used for fireproofing wood, 
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but which have been found wanting in one or more of the 
necessary qualites :—Sulphate of iron with muriate of lime ; 
zine chloride, glue, and tannin ; gelatinous silica, precipitated 
with ammonium chloride; zinc, gypsum, borax, with alu- 
minium sulphate; calcium acetate; potassium chloride ; 
calcium chloride; zine chloride; sodium tungstate; mag- 
nesium sulphate, with phosphate of ammonia ; phosphate of 
soda, with borax and sulphate of ammonia; sal-ammoniac, 
with sulphate of ammonia and zinc sulphate; alum, with 
phosphate of ammonia; boracic acid, with sulphate of am- 
monia, with and without the addition of borax; sulphate of 
zine (or copper), with chloride of barium ; phosphate of lime, 
with sulphurous acid; phosphate of ammonia; calcium 
bisulphite, with caustic lime; cresylate of either mercury, 
lead, copper, iron, or zine; boracic acid; oxalic acid, with 
potassium carbonate; and chloride of ammonium, with 
microcosmic salt. 

It would be impossible in a limited space to give details of 
the concentrated strength and proportions of the different 
solutions. 

Nearly all simple amntonia compounds corrode metals in 
contact with the wood. As, however, they prevent the 
spreading of flame, and a number of the compounds are 
cheap, experiments have naturally been made in the direction 
of obtaining a low-priced chemical which would neutralise 
the corrosive action of the ammonia. Iron compounds 
darken the wood, as do large proportions of borax or boracic 
acid. Sodium compounds are difficult to neutralise as 
regards their moisture-absorbing property. With silicates it 
appears impossible to prevent crystals forming on the surface 
of the wood, 

_To anyone desirous of pursuing the investigation we may 
give as a likely source of good results a solution containing 
sulphate of magnesia, sulphate of ammonia, boracic acid, and 
& zine salt, made up to a specific gravity of about 1°12. 

We may say, in conclusion, that we have tested wood 
treated by a company in this country—whose ancestors are, 
however, American—and some of the samples answer all 
requirements, as far as we could judge from experiments over 
4 short period. Other samples, on the other hand, have very 
Corrosive effects upon metals in contact with the wood. We 
have not gone so far as an analysis, but it appears certain that 
even the samples we had were not all treated in exactly the 
Same way, possibly because the more trustworthy way has 
been found too expensive. 


AMERICAN LOCOMOTIVES FOR SOUTH 
AFRICA. 
_OrvERs for locomotives for the Dundee-Vryheid Railway 
Were placed in the United States some months ago by the 
railway department of the South African Republic, and 
7 4 result of the war the engines are now held at the works 
= the builders, the Dickson Manufacturing Company. 
wey are side tank engines of the Mogul type, having six- 
amen driving wheels and a two-wheeled leading bogie. 
h yey design they resemble the American engines for 
¥ arry Railway, except that the bogie is leading instead 
of trailing. The engines are of 3ft. 6in. gauge, designed for 
the’ bituminous coal as fuel, and have a coal bunker behind 
py ont steel cab, The total weight is 60,650 lb., light, or 
aa :> im working order, with 68,450 Ib. on the driving 
ain ae cylinders are 1d4in by 20in.; driving wheels, 
ly 1 ameter; driving whecl base, 12ft. 6in.; total wheel 
€ boiler is of the straight-top styl i 
yle, 4ft. diameter at the 
a built up of yin. and jin. plates, the longitudinal 
$ having inside and outside welts and six rows of rivets. 


Alf rivet holes were reamed after the plates were assembled, 
andall plates have planed edges. The seams were caulked inside 
and outside with round-nosed tools. The boiler braces are 
drop forged, and have drilled holes for turned pins, which are 
held in place by nuts and spring cotters. The tube sheet is 
annealed, and the holes were drilled, the corners of the holes 
being rounded off to prevent cutting the tubes when they are 
set. On the waist is a dome, 24in. diameter, the shell being 
riveted to a hydraulic flanged steel angle riveted to the 
boiler, and bored to fit the dome. The boiler was tested by 
hydraulic pressure to 2601b., and by steam pressure to 210 1b., 
the working pressure being 180 lb. 

The fire-box is 6ft. long and 2ft. Gin. wide, made of flanged 
plates of steel, annealed after flanging. The side, back, and 
crown sheets are gin. thick, and the tube sheet jin. The 
water space between the fire-box and outside shell is 3in. wide 
at front and back, and 2gin. at the sides. The mud ring is 
single riveted, and the corners inside and outside are machined 
to avoid the scraping of sheets at the joint. The stay-bolts are 
of lin. iron, 4}in. between centres, riveted to the sheets. 
Between the sheets the bolts are turned down to the diameter 
of the roof of the thread. The crown sheet is supported by 
radial stays 1fin. diameter at the ends, with nuts on the six 
middle rows. The tubes are of iron, No. 13 gauge, 1#in. in 
diameter and 9ft. 63in. long. There are 186 of these 
tubes, set in the sheets with copper ferrules on both ends. 
The balanced poppet throttle valve, of cast iron, is placed in 
the dome, and the steam pipe, or “ dry pipe,” of wrought iron, 
passes through the boiler to the cast iron steam pipe in the 
smoke-box. The smoke-box hasa short extension fitted with 
netting and spark deflecting plate, and has a cylindrical 
funnel with flaring moulding on top. The grate has an area 
of fifteen square feet, and is fitted with cast iron rocking bars. 
The ash-pan is of sheet steel, with front and back dampers. 
The feed-water is supplied by two Hancock non-automatic 
injectors, with 1jin. pipes. 

The bar frames are of hammered iron, made in two sections, 
the front bars bolted and keyed to the main frame with front 
and back lugs forged on at the cylinder connections. The 
pedestals are forged solid to the main frame, and fitted with 
shoes and wedges for the driving box bearings. Pedestal caps 
are bolted to the pedestals. 

The cylinders are outside, of hard close-grained cast iron, 
each formed in the half saddle. They are oiled by sight-feed 
lubricators placed in the cab, with copper pipes running under 
the boiler jacket to the cylinders. The pistons are of cast 
iron ; piston-rods of iron, 24in. diameter, fitted with Jerome 
metallic packing. There are two slide bars to each cylinder, 
spaced far apart; these are of steel, case-hardened on the 
wearing surfaces. The crossheads are of cast steel, finished 
all over, with bronze bearings for the slides, babbitted on the 
face and turned on the sides. The slide valves are of the 
balanced type, made of cast iron. The shifting link valve 
motion is used, the links, hangers, excentric jaws, and pins 
being of hammered iron, well case-hardened. The lifting and 
rocker shafts are of wrought iron. 

The six driving wheels have cast iron centres, 38in. dia- 
meter. They have steel flanged tires, those of the front and 
back pairs being 5in. wide, and those of the middle pair 53in. 
wide. The axles are of hammered iron, with journals 63in. 
by 8in. The driving boxes are of steel, with brass seats. 
The springs are of crucible steel, oil tempered, and are con- 
nected to wrought iron equalising levers. The crank pins, 
connecting-rods, and coupling rods are all of hammered iron, 
the rods being of H section, with solid ends for the coupling 
rods, the cups and heavy brass bushings being put in by 
hydraulic pressure. 

The bogie is centre-bearing, with swing centre, and has 
cast iron boxes in brass seats. The axles are of wrought iron, 


| with journals 4in. by 6$in., and have 30in. wheels with steel 


tires on cast iron spoke centres. The cab is of sheet steel. 
The side tanks are of ,*;in. steel plates, except that the out- 
side plates are 3in. thick, and they have rounded corners. 
The capacity is 1000 gallons. The bunker will hold 3300 Ib. 
of coal. The sand-box is mounted on the boiler barrel. All 
bolts and nuts are of Whitworth standard. The equipment 
includes automatic vacuum brakes connected with the hand 
brake, pilots or cowcatchers of iron rods, and engine signal 
lamps with red and green glasses. 


H.M.S OCEAN. 


Tue above illustration shows H.M.S. Ocean as she appears 
at sea. Our readers will remember that this first-class 
battleship, which belongs to the Canopus class, was 
launched on July 5th, 1898. Her displacement is 12,950 
tons. Her length is 390ft., her breadth 74ft., and her draught 
25ft. 5in. She has twin screws and triple-expansion engines 
of 13,500 indicated horse-power, which were illustrated and 
described at length in our issue of December Ist last. She 
was constructed at Devonport, her engines being made by 
Hawthorn, Leslie, and Co., Limited. She has thirty Belle- 
ville boilers ; her armour consists of 6in. Harveyed steel in the 
sides, and 12in. Harveyed steel in the bulkhead. She is pre- 
vided with four 12in. guns, twelve 6in. quick-firers, eighteen 
smaller quick-firers, and two light guns. There are five 
torpedo tubes, four of which are submerged. She has a 
speed of 18} knots; as a fact, in a trial run made on October 
20th last, in an eight hours’ run she averaged a speed of 
18:74 knots. The average indicated horse-power was 13,828, 
with 113 revolutions per minute. There were twenty boilers 
in use, and the coal consumption per indicated horse-power 
was 1:76 Ib. The Ocean has now been sent to relieve the 
Hood in the Mediterranean. 


CasTLE Ristnc, NorFoLK.—Under the direction of Sir Redvers 
Buller, V.C., trustee for the estate, works have during the past 
year been carried out to supply this place with water. In years 
gone by Castle Rising was a place of considerable importance, re- 
turning two members to Parliament. The supply of water is 
drawn from the river and raised by means of a turbine driving a 
set of three-throw pumps, these deliver the water —— a filter 
in a cast iron rising main connected to the pipes in the village. A 
brick reservoir has been built on the high ground to the south of 
sufficient capacity to hold a supply in case of fire, and mains have 
been laid down to and throughout the village. Water is now laid 
on to the Hall, at present occupied by Lord Farquhar, and to the 
several houses and cottages by means of service pipes and stand 
posts. Mr. Martin W. B. Ffolkes, of Victoria-street, Westminster, 
acted as engineer in designing and carrying out the whole of the 
works, and the fittings were supplied by Messrs. Ham, Baker, and 
Co., of Westminster, 

FirE TESTS BY THE BRITISH FIRE PREVENTION COMMITTEE.— 
The arrangements of the British Fire Prevention Committee in 
respect to fire tests include further tests with floors constructed 
under the minimum requirements of the London Building Act. 
There will be further a number of reports onthe various forms of 
patented or specially made partitions, the following being the 


names of firms who have either applied for tests or whose parti- - 


tions are already under investigation:—The London Non-in- 
flammable Wood Company, Limited, match-boarded partitions of 
non-inflammable wood ; the Gypsine Brick Company, partitions of 
gypsine bricks ; the Mural and Decorations Syndicate, Limited, 
rtitions of special lathing ; the Fireproof Partition Syndicate, 
imited, Cunnab-Wright partition; J. A. King and Co., Mack’s 
rtition; D. Anderson and Co., Limited, and Broadbent and Co., 
imited, jointly, stud partitions filled in with slag wool. The test- 
ing operation, which had to be somewhat retarded owing to the 


inclement weather, will be again energetically resumed in the 


middle of March. 
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THE CLASSIFICATION OF WARSHIPS. 
By Frep. T, JANE. 

Tue British public—or, at any rate, an appreciable 
section of it—is fond of ‘comparative tables” of war- 
ships. In such the class to which a ship is assigned 
appears more often than not to depend upon what is 
wanted to be proved. The Admiralty, with the Black 
Prince as an “armoured cruiser,” the Centurion and 
Collingwood as “first-class battleships,” are easily first 
in setting this fashion, and every comparison attempted 
hampers itself by the Admiralty model. 

For ourselves we attach only a limited value to com- 
parative tables, holding that the man behind the gun and 
his fellows in the stokehold and engine-room constitute 
dominant factors. But if comparative tables are to be 
constructed which shall give any true idea of material, 
they must be made in a very radical spirit. The division 
of ships into battleships and armoured cruisers is 
altogether obsolete, even if our Admiralty, with its 
‘*armoured cruiser” Black Prince, had not driven nails 
into that particular coffin. What comparison is possible if 
ships like the Asama and Chiyoda are placed in the same 
category? Again, does the mere carrying of a thin 
water-line belt render the Chiyoda some classes better 
than, say, the Takasago ? 

Following these lines of thought, I have, in the follow- 
ing tables, flung the usual classifications overboard, going 
instead to something like the old rating system of the 
past. Owing to progress in offence and defence, it is not 
possible to get more than a loose equality in the rates ; 
however, I have made my lists without regard to what 
they may prove. 

Speaking generally, a first-rate ship has had to conform 
to most of the following conditions :— 

(a) The vitals so protected that no projectile stands 
much chance of reaching them, even at close 
range. 

(6) The main armament must consist of the most 
powerful armour-piercing guns. These must have 
central loading positions, and be generally not 
liable to be easily put out of action by small shell. 


(c) The secondary armament must be well protected 

and powerful. 

(d) The ship must generally be able to beat down the 

fire of a ship in a lower class. 

In the tables following, page 251, ships of the same type 
are bracketted. A (B) to Russian ships signifies Black Sea 
Fleet. An * indicates that the ship has been re-armed 
more or less thoroughly, or is about to be. (M) indicates 
muzzle-loading guns, (O) old type breech-loaders of no 
higher value than our muzzle-loading pieces. Ships not 
yet completed are put in italics. 

It will be noted that the Royal Sovereign class are ex- 
cluded from this list of first-rate ships. They are power- 
ful vessels, but their secondary guns are poorly protected, 
while their big guns, loading end-on as they do, form an 
immense target for small shell. It is hard to see how 
they could be fought in anything like close action. The 
Canopus class, weak on the water-line, may barely deserve 
inclusion, but their armament is good, and water-line 
hits are sure to be very rare. The Bouvet and Massena 
are very near the border line, and so are the Russian 
Poltavas. The former, however, are better all-round 
ships than the Royal Sovereigns ; while as to the Poltavas, 
though these lack submerged tubes, though the protec- 
tion to their big guns is far from ideal, their secondary 
armament is better placed and protected than in most 
other craft, and they seem generally to just merit inclusion 
—that is to say, they are a trifle better than the Royal 
Sovereign class, and better able to stand the gun fire 
which only the last year or so has rendered probable. 
Germany, it will be noted, has no ships of the first rate ; 
excellent vessels though the Kaiser Friedrich III. class 
may be in some ways, yet they have no guns capable of 
delivering vital blows, and their secondary armament is 
terribly at the mercy of a big shell bursting beneath 
them. These two defects are held to disqualify them, 
though it must not be held too heavily to discount their 
value against first-raters. It will, however, be noted that 
many of the ships in the second rate are only slightly 
inferior to the preceding class. 

In this list the Charles Martel and Carnot appear, 
because they have inferior armour and fewer minor guns 
than the Bouvet. In German ships we find the so-called 
armoured cruiser Bismark. All the other Germans, like 
all the English and French and the greater number of 
the Russians, usually pass as first-class battleships. 
None, however, are first-rate; if modern built like 
the Peresviet, Renown, and Rostislav, their big guns are 
not of the first rank; while if, like the Trafalgar and 
Brennus, they have powerful armour-piercing guns, they 
are outclassed by age or known defects. The Drake 
class of * armoured cruiser’? must be included. Krupp 
armour makes them far less liable to a vital blow than 
the battleships classed with them, while their Q.F. 
fire is far heavier. Compared with the Kaiser 
Friedrich III., they have one quick-firer less per broad- 
side and two big guns less. On the other hand, the 
Drakes have five knots more speed, and their guns are 
infinitely better protected. Certainly they could be relied 
on to come out of a fleet action better than the German 
battleship, for they are not much more easy to hurt than 
the Majestic; the belts—thanks to Krupp armour 
having the same resisting power as the Majestic’s 9in. 
Harvey. Nothing under a 12in. shot is likely to get 
through at ordinary fighting ranges of 2000 to 3000 yards. 

Here, again, seven of the British, and six of the French, 
are often called first-class by courtesy, though any vessels 
of the secondrate ought to smash them easily. The 
balance of modern “ armoured cruisers,” protected both 
on the water-line and at the guns, appear in this rank. 
Though their guns are of the aan ae third rank 
(B or C, to use the naval war game notation), yet their 
vitals are as well or better protected than those of the 


older ships classed with them, their preponderance in 
quick-firing guns well protected is great, and altogether 
speed gives them many chances. A duel between the 
Essex and the Jémappes, or between the Jeanne d’Arc 
and the Benbow, would be quite an uncertain affair ; but 
the odds, if anything, are in favour of the armoured 
cruisers. This—allowing speed its tactical value—the 
speed of a ship, as regards her ability to run away, and 
so forth, has nothing to do with this classification. 

The Collingwood, it will be noticed, has been shifted 
into a lower rate than the other Admirals. Her big guns 
are not by any means equal to those of her sisters. She 
is in fighting quality no better than the Colossus, while 
in defence she is much inferior. The latter has her quick- 
firers more distributed, and her main armament is better 
protected. Ships like the Diadem, with unprotected 
water-lines, are here, by virtue of their superior and 
better protected quick-firing armament, classed with the 
Aurora, or the Essex, whose thin armour conveys less 
protection than to the Cressys. As before, any of the 
ships in this category might be put “in line” against 
each other without its being possible to forecast the 
result. The cruisers in this fourth rate are those gene- 
rally known as “ first class,” except the German ones, 
which have casemates, and are generally superior to ships 
in the fifth rate, though second-class cruiser is their 
usual name. 

This fifth rate contains such of the older ironclads as 
have some small fighting value, and the better ‘* second- 
class cruisers,” which may be held a match for them. 
It will be noted that the French, ship for ship, equal the 
British ; while in the class just below it is a case of this 
country first and the rest nowhere. The dividing line 
between the fifth and following rate may appear at first 
sight somewhat thin—the ships, however, have all been 
placed by careful calculation. Thas, the French cruisers 
generally carry four or more 16 cm. guns, with a balance of 
10 cm. against our two 6in. and a balance of 4°7in. and 
3in. Now, a16cm. gun is about equal to three 4°7in., 
and three 10 cm. equal one 6in. or two 4°7in. The 
bigger shell is so much more powerful. We can arrive at 
some reckoning of value for comparative purposes on this 
system by reducing all guns to a common denomination. 
“Energy of fire” is useless, as that implies penetration ; 
cruisers are concerned with the bursting power of shells. 
In naval Kriegspiel notation ten minutes fire of any guns 
in classes A to D is taken to do the same amount of 
damage against unarmoured structures. Below D (the 
6in. quick-firer) the notation halves itself, i.e., two E 
(4°7) or four F (3in.) are required to do the damage done 
by one 6in. Approximately this is correct. Assuming it 
now, we get— 


One 6°3 (16 cm.) = three 4°7in. = 6 F (3in.) 
One 4in. (10 cm.) = Gin... <... 


Working things out on this principle, with the din. gun 
as the common denominator, we find :— 
Equivalent value 
in 3in. 


quick-firing pieces. 


“Total ‘Best 
ote 

Guns. guns. broadside. 
Highflyer... Eleven 6in., eight 3in. = 52 ... 
Eclipse... Five 6in., six4*7in., eight = 40 ... 22 
Descartes... Four 16 em., ten 10 cm. 
Arrogant... Four 6in., six4*7in., eight3in. = 36 .. 22 
Friant... Six 16 cm., four 10 cm. = 414 - 
Irene... Four 6in., eight 4in. = 4 12 
Svietlana... Six 6in. 
Hermione Two 6in., eight 4°/in. 
Apollo... Two 6in., six 4°7in. = 20 14 


The distinguishing line between the Eclipse and Hermione 
classes here come out very clearly. 

As a matter of interest we may mention that the shell 
fire value of the Majestic works out to a total of 80 on 
this system, and the Kaiser Friedrich III. at 104, with 
broadsides of 48 and 60 respectively. The question of 
armour piercing is, however, bound to enter, so the 
system is of limited value outside protected cruisers. 
Putting speed and armour out of the question, this method 
suggests the old ratings of 80-gun ships, 74’s, &c.; 
and for calculating a cruiser’s chances against a battleship 
may be fairly sound. 

This sixth rate brings us to the Admiralty'’s pet 
“armoured cruisers.’ It demands little attention, nor 
does the seventh rate immediately following, which 
carries us to the bottom of the list of ships with much 
fighting value. The ships in the eighth rate are merely 
glorified torpedo cruisers, their protection too slight to be 
worth consideration. They belong, more or less, to the 
genre of the Spanish ships that sank in the Cavite fight. 
Rate seven are many of them of doubtful value ; the swift 
ones would be used as scouts, the slow for coast defence 
purposes, and hence demand mention. 

Now for results, which we have noticed as we 
proceeded, although some were unsuspected at the 
beginning. 

The totals are given at the bottom of the middle 
column, page 251. 

Looking into this, we find a reassuring enough grand 
total, but only the first four rates can be held to be of 
much fighting utility, and of these the fourth is, perhaps, 
to be discounted. 

Let us review this total thus :— 


France, Russia, 


France and 
Rate. Eng! and Germany. 
ig. Bldg. 
1st 13+ 44 9+ 6. 9+ 6 
2nd 12+ WwW 2+ 6. 19 + 13 
3rd 10 + 4 146+ 16 +- 13 
4th 424+ 0 2+ 4. 38 4 
Total ... 77+% ... 624+28 82 + 


Here our total superiority to the two Powers is tolerable ; 
against the three we are in a minority of 5, which, in a 
year or two, will be 13. 


Battle squadrons will be drawn from the first two rates 


only, so far as possible, and third-rate ships, if used, will 


be as stop-gaps. In these battle ranks we find that th 
totals are :— 
France and 


Rate. England. Hise. The Three, 

Bldg. Bldg. 
Total ... 25+ 2% against 21 + or 18 


—showing us superior to France and Russia by four ships 
inferior by three to the three Powers, but superior )y 
three in a couple of years. Some Russian ships are, ¢f 
course, too, shut away in the Black Sea, but they would 
never stay there were a combination against us, so must 
be reckoned. 

Thus far numbers. There remains the question of a 
common denomination. Roughly, four first-rates may be 
considered equal to five second-rates. This would make 
the figures :— 


England, France and 


Bldg. wn Bidg. Bldg. 
Equivalent in 
first-rates ... 22°64 20 186+ WS 2424 
Total, future... 42°6 29°4 40°4 
No very brilliant prospect for France and Russia. 

For those who care to pursue the subject further, [ 
may add that the values of the rates may be roughly 
calculated as follows :— 

I, = 10, Il. = 8, TI. =6, IV. =4, V.=3, VI. =2, 
VII. = 1. 


By this :— 

British Empire. The three. 
Building. Building, 
Ist rate, x 10 130+ 1p... ... 9+ ww 
2n 8 9+ W ... 152 + Wy 
3rd_,, 6 C+ 2 ... .. B+ 8 
4th x 4 168+ 0 152+ 
bth ,, 3 O 117 
6th ,, 2 106 + 2+ 
7th | 2 23+ 2 
664 4 256 659 + 285 


Which means that upon a general denomination 
system we are not superior in the future, though at 
present we are. 

I have not considered it necessary to tabulate out 
other navies. I may, however, mention that at 
present Russia stands at 184 with 124 building, Japan at 
72—including the Shikishima—and 78 building. The 
totals for the future being :— 

I had not expected to find the Russian fleet at so 
high a figure till I made my calculations. Of course, 
Russia has fifty-eight points shut up in the Black Sea, 
but apart from that, it is a matter of note that she has 
building ships nearly totalling to the entire navy of Japan 
—three more Peresviets would do it. 

The value of these calculations stands to be discounted 
by two things, personnel, which cannot be allowed for; 
and, secondly, errors in classification or in the ratios of 
value between the rates. However, this matter of rating 
and values has been carefully worked out by the naval war 
game, which is purely a matter of materiel, and so far as 
any certainty in such a problematical subject can be 
arrived at, efforts have been made to reach it. In any 
case the figures represent the result of a year’s labour at 
ascertaining them; and if those of my readers who are 
interested in the question, and in a position to deal with 


| it, would favour me with their criticisms, some substantial 


progress would be made towards elucidating a very vexed 
question. Classification as it exists is obviously useless ; 
but a rational general system must be within the realm of 
possibility. 

It must be borne in mind that this system of rating is 
a different thing to classifying. Classifying puts—or 
ought to put—together ships that are more or less equal 
in the same tactical qualities, it does not class them with 
a view to their comparison. The fact of one ship being a 
“first-class cruiser,’ another an ‘ armoured cruiser,” 
another a “ second-class battleship,” does not primarily 
create any conditions of comparison between them. But 
it has come to be taken as doing so, and some very 
erroneous ideas as to the value of “ fighting lines "’ have 
come to be rather general in consequence. Perhaps a 
commonplace illustration will make the situation clearer. 
Let us take cricket ; one player shines at batting, another 
at bowling, another is a good all-round fielder, and so on. 
Bowlers can be classed, batsmen can be classed, but the 
fact of being in either one or the other class does not 
gauge or rate a man’s position all-round. Good bowlers 
are needed, excellent bats are needed—sometimes a good 
bowler and bad bat may be a greater acquisition to a 
team than a better batsman but worse bowler—or the 
reverse may obtain. So it is with the various classes of 
ships. But just as an all-round estimate may be formed 
of a cricketer, his batting of such and such value, his 
bowling of so much, and so on—so, too, something of the 
sort may be arrived at with ships. 

The analogy must not be pushed too far, but the 
underlying principle in this rating is the same. But we 
are rather more limited, at first sight, at any rate, 
because coal endurance plays a small part in the rating. 
It must be borne in mind that the idea has been to get 
only a fighting value. Given equal personnel, an action 
between any two ships of the same rate should be impos- 
sible to forecast with certainty, while if the rates differ 
the result should be certain. In the lower rates some of 
the peers may appear startling—the Inflexible and Dupuy 
de Lome, for instance. Yet comm the former, if she hit, 
would demolish the latter, yet the Dupuy could do the 
same thing by a shell fire beyond range of the Inflexible’s 
big guns. Ability to ram or to torpedo should be hers 
alone. Each runs grave risks from the other. Again, 
the Tonnant and Astrwa are rated together. It is hardly 
likely that they would meet in war in a fleet action, if 
they did the total fighting value of them to their fleets 
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THE RATING OF WARSHIPS 


First-vate Fighting Ships. ‘ourth-rate Fighting Ships. 
France. Germany. Russia. England. France. | Germany. 
Majestic Charlemagne { Poltava Collingwood Indomptable | (Baden (0) Oushakoft 
Magniticent } Gaulois Petropavlovsk | { Imperieuse Requin Baiern (O) 
Mars (st. Louis | Sevastopol | Warspite Caiman Wiirttemburg | Apraksin 
Illustrious Bouvet Tri Svititelia (B) | (Aurora ‘Terrible (O) Rossia 
Cesar Massena | Tavrit- Australias Duperré (0) Sachsen (0) |D. Donskoi 
Hannibal Tena | chesky Immortalité /Pothuau Oldenburg(O) |Pamiat Azova 
Prince George Sujiren Biegfried v. Mononakh 
vite wen wu ahimo! 
Alexander IT, Orlando | Charner Frithjof Rurik 
‘Canopus Undaunted LaTouche Tré-|) Heimdall Peter Veliky* 
Ocean ' Ajax (M) ville Hagen 
Glory | | Agamemnon { Dupleix Hildebrand 
} Goliath | | ( 4 Desaix ( Odin 
Albion Alexandra* (M) | | Kléber 
Vengeance Superb (M) D'Entrecasteaux) 
Formidable Témeraire(M) |Bayard (O) | 
Trresistible Neptune(M) /Turenne(O) | 
[Zinplacable { Devastation* |Duquesclin (O) | 
London \Thunderer* |Vauban(O) 
| Bulwark Dreadnought } 
Venerable | | ; M | 
Duncan | Conqueror 
Russell | ay 
! Ermouth | Diadem | 
Cornwallis | Europa 
A Me marle Powerful | 
Terrible | 
13 | 14 building (5 +2 building * | |4 4+ 4 building | Niobe | | 
. | Spartiate | | 
* The six new ships just projected are not included. Amphitrite | | 
Argonaut 
Second-vate Fighting Ships. | 
England. France. Germany. Russia. | 
Royal Sovereign Charles Martel |Brandenburg Peresviet | | 
Repulse \Carnot Woerth Osliabia Gibralt 
Resolution |Brennus K. Friedrich Pobieda Edgar | 
Wilhelm Endymion 
Revenge |Weissenbourg Ore/ Grafton } 
Ramillies Jauréguiberry  |K. Friedrich II]. Borodina 
Royal Oak |K. Wilhelm II. Geo, Pobiedono- | | pheseus | 
Veliky 42 + 0 | 44 13 +0 | 10 + 0 
ow B Navarin 
D. Apostoloff (B) itth-rate Fighting Ships. 
Genanareil E (B) England. | France. Germany. Russia. 
Drake Bismark Ekaterina II. (B) Sultan (M) 
New Biemark |New hip! Hercules(M) Trident Deutschland |Variak 
‘Tron Duke (M) Richelieu Konig Wilhelm*| Bogatyr 
(Africa) Swiftsure (M) |Furieux Freya Boyarin 
> Triumph (M) |Guichen Hertha Diana 
Cressy Audacious (M) ChateauRenault|< Vineta + Pallada 
Kn Invincible (M) Tage* Hansa Avrora 
Monarch (M) |Jurien d. 1. Victoria Luise|Korniloff* 
Sutlej Bellerophon* (fraciére|Kaiserin Minin 
Hermes Protet Augusta} ( Edinburgski 
12 + 10 | 0 Hyacinth Descartes Admiral 
| 8+6 Arrogant Pascal New Ship 
|_ J Furious Cassard 
Third-rate Fighting Ships. Vindictive Chava 
Benbow { Baudin | Reduced Bismark { Nikolai I. Diana Jean Bart* 
eae \ Formidable | (projected) | Alexander II. ( Dido Alger* 
}Camperdown Hoche Bayan Isis Isly* 
| Rodney | { Magenta Cromocot 1 Doris Suchet 
Howe , Marceau | Venus Davout 
Inflexible(M) | | Neptune Juno Sfax* 
Colossus Henri 1V. Cécille 
\Edinburgh ( Courbet* | 
Monmonth if Bouvines 
Bedford | Tréhouart | Totals, 
Lome! Rate. England. France. Germany. Russia, F 
Jeanned’ Are | 
| (Dupetit Thow-| Bldg Bldg. Bldg Bldg. 
Gueydon [ars Ist | 13 + 5+ 2] O| 44 9+ 6 
Montcalm | md | 12+) 4+ 7+ 7] 84+ 19418 
Condé | ard | 10+ 4| M+ 2+ 2) 16413 
Glowre |} 434+ 0) 15+ £| 18+ 104+ O| 384+ 4 
Sully Sth | 25+ 22+ 2) 9+ 0) 6+ 6] 30+ 7 
6th | 53+ 7+ 24+ B+ 3| 124 8 
Marseilleisle | ith | 29+ 2| 11+ 0] 13+ 2| 44+ 0] 284 2 
10+4 4+10 | 041 Total | 184 + | 80+ 17 | 444+ | 37 + 22) 161 + 


England. Ruesia. 


f Fulminant 

Tonnerre 
Tonnant 

{ Vengeur 
Flora | Tempéte |New Ship 
Forte Onondaga* New Ship 
Fox Friedland | 
Hermione 
( olus 
Brilliant 
Intrepid 
Indefatigable | 
Iphigenia 
Pique 
Rainbow | 
Retribution 
Sirius 

\ Spartan 

( Apollo 
Andromache 


\Irene IK. Pojarski 
Prinzess Wil- Rynda 
helm ‘Svietlana 
| Novie 


Astrea 
Bonaventure 
Cambrian 
Charybdis 


° 


Terpsichore 
Thetis 
\ Tribune 
Forth 
Thames 
Mersey 
| Severn 
{ Belleisle (M) 
| Orion (M) 
Rupert* 
Hotspur (M) 
Glatton (M) 
Cyclops (M) 
J Gorgor (M) 
Hecate* 


Achilles (M) 


| Northumber- | 


land (M) | 
Warrior (M) | 
Black Prince , 


{N elson | 
| Northampton 


3+3 


Seventh-rate Fighting Ships. 


Russia. 


Khrabry 
Otvajny 

4 Grosiatschy 
Gremiatschy 


England. France. Germany. 


Amphion  Achéron Gefion 
Arethusa Cocyte Gazelle 
Leander Phlegeton + Nymphe 
Pheeton Styx 
Pandora ‘Flamme 
Psyche } Grenade 
Pioneer Mitraille 
Pomone | Fusee 
Pactolus Lavoisier 
Perseus Galilee 
Prometheus Linois 


Skorpion 
Miicke 
Camaeleon 
Basilisk 
Crocodil 
Natter 
Salamander 


Philomel 
Phebe 
Katoomba 
Mildura 
Ringarooma 
Tauranga 
Wallaroo 
Medea 
Medusa 
Marathon 


| Magicienne 
Melpomene 


Scorpion 
Wivern 


29 + 2 


11+0 13 4+0 


may be called the same. The speed and quick-fire 
lacked by the one is met by the lack of protection on the 
part of the other. One is nearly all defence, the other 
nearly all offence. Nothing is clearly known as yet as to 
which, in the absence of both offence and defence com- 
bined, is best. There must be individual theories. In 
this rating we steer clear of theories. 


ELECTRIC TRAMWAYS IN LONDON, 


Ir may be remembered that in the last session of Parlia- 
ment the London County Council endeavoured, surreptitiously 
= : proved, to secure the introduction of a Bill proposing to 
= ‘rise the use of electric traction on the Council’s tram- 
be iy and the prompt discovery of the fact by two of the local 
by orities affected by its provisions south of the Thames led 
bby =" of the request made for permission to bring in 
they ill, The more regular course of serving notices upon 
ode Pex Vestries and District Boards has, however, been 
Pe e i y the Council for the present session of Parliament 
colleen’ to two tramway Bills, and also in relation to appli- 
pe a ? the Light Railway Commissioners for powers to 
prc certain “ light railways ” within the administrative 
oa vit a London.” It is estimated that these various 
oxieeh S for new tramways, extensions, and widening of 

ng lines, and for light railways, will involve an ex- 


penditure of approximately £1,000,000, and it can readily 
be imagined that the schemes have excited considerable 
interest among the road authorities throughout the 
metropolis. The first Bill proposes generally to authorise 
tramway construction in specified cases, although by Clause 7 
the Council asks for powers to open and use the carriageways 
for the purpose of underground or overhead electrical equip- 
ment, whilst the second Bill seeks to confer upon the Council 
general powers to introduce the conduit, the surface contact, 
or the overhead trolley system of electric traction. The 
Standing Orders of Parliament require the consent of the 
local road authorities to the introduction of No. 1 Bill, 
and as this has not yet been obtained, the consideration of the 
question was recently postponed by the Examiner on Standing 
Orders, but as No. 2 Bill has been read a second time in the 
House of Commons, it would appear that the approval of the 
local authorities is not necessary in its case. It was with 
a view to considering these Bills that a conference was 
recently held at Clerkenwell Town Hall, when the representa- 
tives of eleven local authorities, whose areas are included in 
the schemes, attended to discuss the position of affairs, 
and passed various resolutions. Among these may be 
mentioned the expression of opinion that so much of the 
carriageway upon which the tramways are constructed 
shall be paved and maintained by the Council with 
such paving materials and foundations as the road 
authority of the district concerned may from time to time 
require; that in the event of electric traction being used a 


surface or ground system shall be adopted; that if any road 
authority alter the level of any road, the Council shall alter 
or lay the rails so that the uppermost surface shall be on a 
level with the surface of the road as altered; that the regula- 
tions relating to the use of electric traction shall be sub- 
mitted to the road authority before being made by the Board 
of Trade, and that the authority shall be entitled to be heard 
thereon ; that before applying the consent of the Board of 
Trade in regard to electric traction the consent of the road 
authority shall be obtained; that the local sanitary authority 
may, withits own carriagesand trucks, at any time between mid- 
night and six a.m., use the tramways free of toll for sanitary 
purposes and for the conveyance of refuse, coal, road metal, 
and other material required for works, and for this purpose 
may make junctions and sidings for affording communication 
to the tramways from its depdts and yards; and that the 
Council shall pay the cost of alterations to roads, footpaths, 
sewer entrances, and lamp columns which may be interfered 
with. These resolutions clearly indicate the determination of 
the conference to obtain, if possible, many concessions from the 
County Council, and a deputation was appointed to wait upon 
the Highways Committee of the Council in support of these 
resolutions. The views thus expressed did not necessarily 
commit the local authorities individually ; and as a result 
negotiations have since been proceeding between the Council 
and the road authorities with a view to arrive at a settlement, 
so as to allow of the introduction of ‘the Bill in the present 


session. The Council has gone so far as to urge the loca} 
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authorities to give formal consent to the Bill, and to leave 
‘any matters outstanding to be discussed at a later date,” 
but this ingenious proposal has not been complied with in all 
cases, on the ground of objections being raised to the over- 
head trolley system. In this connection Mr. W. F. 
Dewey, clerk to the Islington Vestry, informed that 


body on Friday that the Highways Committee of the | 


County Council had agreed two or three 
viously, to insert a proviso in the Bill not to use over- 
head wires, and on this understanding it was decided 
to consent to the Bill, and at the same time to seal a petition 


days pre- | 


in order to obtain a locus standi on the clauses being con- | 


sidered. In the case of Battersea, however, the Vestry has 
definitely informed the County Council that unless the 
amendments asked for by the Vestry, including the omission 


of the clause relating to the adoption of the overhead trolley | 


system are conceded, that authority will not give consent to 
the introduction of the Bill. It is therefore probable that, 
failing the sanction of this authority, it will not be possible 
for No. 1 Tramways Bill to be proceeded with this session, 
unless the Standing Orders Committee of the House of 
Commons decide on the report of the Examiner to dispense 
with such consent. It is, however, a question whether in 
opposition to overhead wires Battersea should not be sup- 
plemented by the Lambeth and Wandsworth road authorities, 
if not by others. However that may be, the fate of No. 1 
Bill stands in the balance, whilst petitions against No. 2 
Tramways Bill are also being presented by several road 
authorities. It remains, of course, to be seen what the result 
will be, but it cannot for one moment be imagined that 
London for any lengthy period shall be debarred from the 
benefits which would accrue from the introduction of electric 
traction on the tramways. 


EXPRESS PASSENGER ENGINE, NORTH- 
EASTERN RAILWAY. 

Ix Tue EnGInerr for July 21st, 1899, will be found an 
article by Mr. Rous-Marten detailing the performance of the 
express engines of the latest type on the North-Eastern 
Railway. This article was illustrated by a diagram of the 
2001 type. In our issue for September 22nd, 1899, we pub- 
lished a perspective view of the engine and tender. 

We are indebted to Mr. Wilson Worsdell, locomotive 
superintendent of the North-Eastern Railway Company, for 
the sectional drawings which we now publish as a supple- 
ment of this type of express passenger engines designed and 
built by him at Gateshead for the North-Eastern Railway 
Company. 

The engines are purposely built, it will be remembered, for 
working the heavy East Coast express passenger traftic 
between York and Edinburgh. They are six-wheeled coupled, 
with a four-wheeled bogie in front. The coupled wheels are 
6ft. 1fin. diameter. The cylinders are placed outside the 
frames, and are 20in. diameter, with a stroke of 26in. The 
barrel of the boiler is 15f+. long, and 4ft. 9in. diameter out- 
side. The fire-box is 8ft. long, with a grate area of 23 square 
feet. The working pressure is 200 lb. per square inch. 

The engines are designed to work trains equal to twenty 
carriages loaded, and to run 1243 miles at 53 miles per hour 
without a stop. The weight of the train behind the tender 
will vary from 350 to 375 tons. From the above it will be 
seen that the work these engines are required to do is of the 
heaviest and fastest description. Gradients of 1 in 96 for 
about five miles, and others of 1 in 150, 1 in 170, and 1 in 200 
are met with on different. parts of the line. For an account 
of the admirable way in which the work is done we must 
refer our readers to the article by Mr. Rous-Marten referred 
to above. 

Cylinders— 


Diameter of cylinders 
Stroke of piston... .. 26in. 
Width of ports .. .. .. .. Lhin. 
Width of exhaust ports ... 


Distance apart of cylinders, centre to centre .. ‘ft. Sin. 
Distance from centre line of cylinder to valve face 1ft. llin. 
Distance between centres of valve spindles 2ft. S$in. 


Maximum travelofvalve .. .. .. .. . 4zhin. 
lin. 
Stephenson’s link motion. 

Diameter of piston-rod .. .. .. .. .. din. 


lft. 3in. 


Length of slide block .. . 
10ft. Gin. 


Length of connecting-red between centres 
Wheels and axles— 
Diameter of leading wheel .. .. .. .. .. tft. Ljin. 
Diameter of driving wheel Perey: 
Diameter of trailing wheel 6ft. Ltin. 
Diameter of bogie wheel.. .. .. .. .. 3ft. 7}in. 
Thickness of alltiresontread .. .. .. .. .. 3im. 
Width of alltiresontread .. .. .. .. .. Shim 
Distance between centre of bogie and centre of 
Centre of bogie wheels .. .. .. .. .. .. 
Centre of leading wheels to centre of driving wheels ft. 
Centre of driving wheels tocentre of trailing wheels 7ft 
Distance from centre of driving wheels to front of 
Distance from centre of bogie to front buffer beam 5ft. 9in. 
Distance from centre of trailing wheels to back 
Axles (steel)— 


Diameter of wheelseat . .. .. .. .. .. «.. Sin. 
Diameter of bearings .. .. .. .. 
Diameteratcentre .. .. .. .. 
Distance between centres of bearings 3ft. 10in. 
Length of wheel seat 6lin. 
Bogie axles (steel)— 
Diameter of wheel seat .. .. .. .. 
Diameter ofbearings .. .. .. .. .. .. 6in. 
Diameter atcentre .. .. .. .. .. 
Length of wheelseat .. .. .. . 
Distances between centres of bearings .. Sft. Tin. 
Crank pins (steel)— 
Driving— 
Diameter of crank pin, for connecting-rods. . 5in 
Length of bearing ” 
Diameter of crank pin for coupling-rods ..  3hin. 
Length of bearing ” ” 
Crank pins— 
Diameter of crank pin for coupling-rods .. .. 4}in. 
Frames (steel)— 
Distance between frames .. .. .. .. 
Distance between bogie frames . : Bin. 
Thickness of bogie frames .. .. .. .. .. .. jin. 
Boiler (steel)— 
Centre of boiler from rail 
Diameter of boiler, outside .. 4ft. Gin 
Thickness of plates .. .. .. 
Tube plate (copper)— 
Thickness of smoke-box tube plate .. .. .. .. lin. 


Fire-box (steel) — 
Breadth outside at bottom .. .. .. .. .. 8ft. Llin. 
Depth below centre line of boiler at front end 4ft. Din. 
Depth below centre line of boiler at back end 3ft. 9in. 


Thickness of front plate... .. fin. 
Thickness of sides and top plate... .. .. .. gin. 
Distance of copper staysapart .. .. dim 
Inside fire-box (copper) 

Length at the bottom inmside.. .. Bhim. 
Breadth at the bottominside .. .. ..  Bft. 


ft. 4} gin. 
Sin. 
ift. Sin. 


From top of box to inside shell 
Depth of box inside at front .. 
Depth of box inside at back 
Tubes (steel)— 
Number of tubes .. 
Length of tubes between tube plates. . 15ft. 
.. .. .. «=. 2in. 


Diameter of exhaust pipe nozzle... Sim. 

Height of chimney from rail. . 7 13ft. lin. 

Heating surface in tubes 1638-86 sq. ft. 

Heating surface in fire-box 

Area of fire-grate .... .. om 
Weight of engine in working order t. ©... gq. 

Weight of tender in working order 


Tender. 
Wheel base— 
From front buffer beam to centre of leading wheels 4ft. 2in. 
From centre of leading wheels to centre of middle 


From centre of middle wheels to centre of trailing 
wheels 


From centre of trailing wheels to back buffer beam —4ft. 5in. 
Wheels— 


Diameter of wheels ontread.. .. .. .. 
Thicknessoftire .. .. .. .. 3in. 
Axles— 
Length of bearings .. .. 
Diameter of wheel seats... 
Distance of centres of bearings tft. 10in. 
Frames— 
Distance between inside frames .. 
Thickness of inside frames .. .. .. .. Sim 
Distance bet ween outside frames <3.” 


Thickness of outside frames .. 
Capacity of tank es 
Capacity of well 


Zin. 
3164 gallons 
537 gallons 


8701 gallons 
5 tons 


Total .. 
This tender is also fitted with a water scvop. 


Coal space : 


DOCKYARD NOTES. 


An Admiralty crusade against “ third-class battleships and 
armoured cruisers’? has at last actually commenced. The 
Achilles, Invincible, Cordelia, and Boadicea are to be removed 
from the Navy List. They are to be converted into hulks, 
the Achilles going to Sheerness as a torpedo depdt, the 
Boadicea to Southampton, and the Cordelia to those muddy 
upper reaches of Portsmouth Harbour known locally as 
Rotten-row. The rest of the old broadside ironclads are to 
follow soon. 


Tue Hero, at present gunnery tender to the Excellent, is 
to be paid off, and, it is reported, presently removed from the 
Navy List. She is a dangerously unseaworthy craft, and 
will probably be regretted by none save Japanese visitors at 
Portsmouth. The Japs like to see the Hero, as it reminds 
them of their own land; they utilise the old Ping Yen, a 
ship much like the Hero, as a gunnery tender, so her pre- 
sence gives Portsmouth Harbour a certain home-like air to 
them. 


THE present port guardship Trafalgar will, it is said, 
replace the Hero as gunnery ship, and the Narcissus is being 
brought forward to act as sea-going gunnery tender to the 
tender. The idea is that the Narcissus shall lie out at Spit- 
head, and the flat-iron gunboats will no longer be used, 
except as ferries to and from the Narcissus. This sounds all 
very well, and may actually be so, but much depends upon 
the Narcissus’s guns. At present her guns have been taken 
out of her, presumably for conversion into nominal quick- 
firers. Whatever is done to them, they will not, however, be 
modern guns. Unless Mr. Goschen is pressed about the 
matter in Parliament, the odds are that our gunnery classes 
will exercise with semi-obsolete guns, such as they would 
never encounter in first-class ships. 


Tue further changes contemplated are paper advantages 
only. The Camperdown—a practically unprotected ship of 
the Admiral class-—is to take the Trafalgar’s place as port 
guard-ship. Now the Hood, back from the Mediterranean, 
could just as well come to Portsmouth as gunnery tender, 
and the Camperdown—if she must be employed—sent to 
some out-of-the-way harbour. The present is an excellent 
opportunity so to arrange matters that two powerful battle- 
ships shall be always in commission at Portsmouth—a very 
handy thing in case of sudden trouble. 


THE new Austrian armoured cruiser Kaiser Karl VI. will 
have three funnels, and not two, as originally planned. The 
new 8800-ton battleships are more like reduced copies of our 
Drake than anything else, all the casemates being double. 


FiGurtinG tops are being abolished in the Swedish navy. 


THE second-class cruiser Hermes is reported to have dis- 
abled one shaft and some of her boilers. She was, however, 
able to make Nassau unaided, and the accident is probably 
exaggerated. 


THE assemblage of the Reserve Squadron is now a fait 
accompli, more or less. The Trafalgar, however, is still at 
Portsmouth; the squadron is, therefore, not yet complete. 
It is worthy of note that eight destroyers are with the fleet 
at Torbay. Probably the whole thing is merely by way of a 
hint to excited Anglophobes across the Channel. 


THE new Danish ironclad Herluf Trolle is not unlike the 
Skjold in general design. Instead of three small turrets aft 


there is one with a 9:4in. gun, matching a similar gun 


forward. Being a larger ship she carries four Gin. quick 
firing guns in casemates in the superstructure amidships, 
Like the Skjold, she is of very low freeboard. ; 


THE METROPOLITAN RAILWAY OF BERLIN, 


| On account of the ever-increasing traffic on the Berlin 
| Metropolitan Railway, and the present organisation of train 
service not being able to meet the requirements of the public 
by the increase in the number of trains and their speed— 
, the Union Electricitits Gesellschaft has just submitted to 
the Minister of Public Works a project for the establishment 
of electric traction on the Metropolitan and on the Circular 
railways of Berlin. It is pointed out that where trains succeed 
|each other on a single line—double lines being impossible 
on account of the great expense—at an interval of two 
minutes, with frequent stoppages, a high rate of speed 
could not be attained without danger with steam locomotives - 
therefore, the necessity of additional train service, and the 
diminution of the duration of the journey, could only be 
obtained by substituting electricity for steam as a means of 
traction. 

Experience has shown that by the use of electricity results 
have been obtained which steam could not produce. The Union 
Company shows that by the electric railway a speed of 0:5 m, 
per second can easily be attained, whilst the maximum by 
steam is scarcely 0°15 m., thus an electric train could run 
m. (50 miles an hour). Moreover, the pri ject 
of the Union Company does not demand any great modi- 
fications. Each train would be composed of eight car- 
riages with four wheels, instead of nine carriages with two 
wheels, plus the locomotive, which composed the actual trains, 
The number of vehicles has been limited to eight by reason of 
thedimensions of the stations, but, such as they are, they would 
allow an increase of 80 per cent. in the transit. Itis estimated 
that, with stoppages included, the maximum speed would be 
50 kiloms. (about 31 miles) per hour, which means a saving of 
seventeen minutes an hour on the Metropolitan and fifteen 
minutes an hour on the Circular lines. 

Each vehicle is furnished with two motors, giving together 
350 horse-power; thus eight carriages represent a force of 
2800 horse-power, against 400 horse-power given by the steam 
locomotive. The energy will be supplied by two central 
stations, one at Charlottenberg, the other at Straulau- 
Rummelsberg, and carried to the motors by means of a third 
rail. To provide against accidents a battery of accumulators 
will be placed at each station. The capacity of these 
accumulators is calculated to ensure a supply sufficient for 
the journey, even were the energy at both central stations to 
fail at the same time. 

The cost is estimated at about 43,000,000 marks (about 
£2,150,000), less what the actual rolling stock would produce 
by sale, say, £500,000. 


HIGH-SPEED ENGINE AND ALTERNATOR. 


Tue illustration on the opposite page represents a com- 
bined engine and dyuamo—the former made by J. and H. 
M‘Laren, of Leeds, and the latter by Siemens Brothers and 
Co. The combined plant is at work at the Electric Gene- 
rating Station of the Harrogate Corporation. The engine is 
of 600 indicated horse-power, and it runs at 333 revolutions 
per minute. It is of the triple-expansion enclosed type, and 
works with forced lubrication. Each cylinder is fitted with 
its own balanced slide valve, and the governor acts only on 
the higi:-pressure valve, the cut-off in the intermediate and 
low-pressure valves being fixed. The initial steam pressure 
is low for a triple-expausion engine, being only 1301b. on the 
square inch. The steam consumption, we are informed, 
however, came out at under 22 1b. of steam per kilowatt hour at 
full load, which not only speaks well for the engine, but 
also for the alternator as well. Superheated steam is 
employed. This economy in working is without doubt due, 
in considerable degree, to the care with which the cylinders 
are jacketed. The jacket is carried not only all round, but 
on the ends as well as up the back of the intermediate steam 
chest. The engines have no receivers, and the steam chests 
are kept as small as possible. The exhaust, when passing from 
cylinder to cylinder, is carried round and kept in contact with 
the outside of the cylinder jackets. This, of course, constitutes 
to a certain extent a re-heating arrangement. All the slides 
being balanced, also permits of their working with super- 
heated steam without fear of damage or cutting. The 
cylinders of this engine are 16in., 224in., and 32in. diameter 
by 1ft. stroke. The crank shaft is 6in. diameter, the piston- 
rods are 3$in. diameter, and the connecting-rods 3#in. 
diameter. 

The alternator is of the Siemens W18/6} type, with revolving 
armature, the cores of the armature coils being free from 
iron. The output is 150 ampéres, 2000 to 2100 volts at 
333 revolutions per minute, the frequency being fifty com- 
plete periods per second. The machine will stand a 20 per 
cent. overload. It has a direct coupled exciter of the 
Siemens HB type. The alternator has sixteen bobbins on 
the armature, and thirty-two field bobbins. 

We understand that the working of this plant during the 
year that it has been in operation has been so satisfactory 
that an exact repeat order has been given. 


THE GLAscow AND SouTH-WESTERN RatLway.—The work of 
doubling the Glasgow and South-Western line from St. Enoch’s 
Station, Glasgow, to Port Eglinton, all the constructional work 
for which is being executed by Sir William Arrol and Co, of 
Dalmarnock Ironworks, progresses satisfactorily. The engineer of 
the company reports that 50 per cent. of the ironwork and 71 per 
cent of the masonry work have been completed, and that the three 
southernmost spans of the bridge over the Clyde are all but 
finished, and the other two spans are well forward. Early in 
December the work of removing the old bridge over Salisbury- 
street and placing the new one in position was smartly accomplished 
during a Sunday by Sir William Arrol and Co.’s workmen, under 
the superintendence of Mr. Andrew 8. Biggart, the general 
manager of Dalmarnock Ironworks, and on Sunday morning last 
the old bridge over Adelphi-street—probably the heaviest of the 
series—was removed, and a new one, which will carry the eastern 
half of the double track, put in its place. The change, although 
it represented the lifting of quite 300 tons, was accomplished with 
remarkable ease and expedition. The older structure was raise 
by means of jacks, and placed on bogies, which were run under it. 
A place had been prepared for it a little to the east of the track, 
and it was moved from the old position to the new in exactly 
nineteen minutes. The old bridge was again raised, and the bogies 
taken out and relaid under the new, which was moved into posl- 
tion in twenty-one minutes, 
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RAILWAY MATTERS. 
Tur Tapti Valley Railway, throughout its entire length 
of -156 miles, is practically finished in three years. 
Sixcr the commencement of the year the railway 
traffic in India has been heavier than at any previous time. 


In the Topeka round-house of the Aitchison, Topeka, 
and Santa Fé Railway a locomotive boiler burst recently, killing and 
wounding several men. 

Two Glasgow works have received orders for upwards 
of 100 locomotives for South Africa, to be despatched when the 
present war is terminated. 


Tur Board of Trade have recently confirmed an Order 
authorising the construction of light railways in the boroughs of 
Ramsgate and Margate, in the county of Kent. 


On the Houston and Texas Central Railway a new 
office, that of chief gardener, has been created. The duties of 
this official will include the making and supervision of flower 
gardens along the line. 


In the scheme for new railways which is occupying the 
attention of the Russian Government, another branch of the Karz- 
Erzeroum line is to be carried «i@ Sivas to Angora, where it will 
join the already existing Turkish line, thus opening direct com- 
munication between the Caucasus and the Bosphorus. 


Tux negotiations for the construction of a railway from 
the Pirseus to Thessaly have been concluded. According to the 
Athens correspondent of the Standard, the contract between the 
Hellenic Government and the representatives of the Anglo-French 
Syndicate will be laid before the Chamber during the present 
month. The line is to be finished in four years, and will then be 
connected with the Macedonian railways. 


Accorpinc to the United States Vice-Consul at 
Chemnitz, the Russian Government has sent engineers to the left 
bank of the Ural River to survey the country lying between 
Orenburg and Taschkent. The intention is to build a railway to 
connect these two cities. This line will cross Turkestan. Another 
line is to run from Alexandrowo through the Transcaspian country 
along the left bank of the Amoor as far as Tschardschin. 


CoNSIDERABLE improvements at Ludgate-hill Station 
are promised by the South-Eastern and Chatham Company, involv- 
ing the expenditure of £75,000. It is proposed to widen the plat- 
forms by bringing forward the upper part of the station into a line 
with Bridge-street. Owing, however, to heavy expenditure in other 
directions during the present half-year, the company has been 
obliged to postpone the work until the next half-year. 


An innovation of considerable interest to cyclists is 
about to be made on the Great Eastern Railway. Mr. Gooday, 
the general manager of this line, in replying to a deputation from 
the Metropolitan District Association of the Cyclists’ Touring 
Club, promised to make a trial of the system of cyclist touring 
tickets, available for a rider and his machine to a given station, 
with the option of returning from another station further up the 
line. 


AccorDING to the Odessa correspondent of the 
Standard, the whole scheme of Russian railway construction in 


» Armenia and Anatolia has now been fully elaborated by one of the 


Ministerial Departments. The Kars-Erzeroum line will be ex- 
tended to Trebizond, and a loop system formed by the construction 
of a coastwise line from Batoum to the same place. A further 
concession from the Ottoman Government is to be sought for an 
©xtension of the line from Trebizond to Sinope. 


THE number of passengers carried on Japanese rail- 
ways last year was 32,000,000. The number of trains derailed was 
122. The collisions numbered 39, interruptions of traffic 1331, 
obstacles laid on the lines 45, mistakes of pointsmen 87, and irre- 
gular use of the staff, 65. The people killed by trains numbered 
261 and those injured 180, showing an increase of 12 in the killed 
and of 58 in the injured. Most of er ga killed, however, 
committed suicide, the ngers affec' by railway accidents 
being 18 injured and 13 killed. 


At the annual festival of the North British Railway 
locomotive carriage and wagon employés at Cowlairs Works, held 
in the City Hall, Glasgow, on the 2nd inst., some interesting 
figures were given by the chairman, Sir W. Laird, as showing the 
development of the locomotive and carriage-building department 
of the railway during the past ten years. ‘lhe engines number 764, 
and the carriage stock 2847, while of wagons there are 61,251. 
The passengers carried last year numbered 18,748,251. The 
number of men employed in the locomotive department last year 
was 7045, 


THE water used in the boilers of locomotives on some 
sections of the Mexican Central Railroad is of bad quality, and has 
a very deleterious effect on the stay bolts, which break with great 
frequency. In one lot of nine engines running in a hard-water 
district 1114 broken stay bolts had to be renewed in one month. 
The engines are comparatively new, and the best-known grade of 
stay-bolt iron was used. The stay boltsare jin. in diameter, except 
the four upper rows on the side sheets, which are lin. in diameter, 
and all stay bolts are spaced 4in. centres. These engines carry 
180 ib. of steam. 


Tue railway in Corea between Séul and Chemulpo is 
now working satisfactorily. According to the Japan Weekly Mail, 
the distance run by the trains is 21 miles, and there are four trains 
daily. The operation of bridging the Han River is still uncom- 
pleted. The river is 1400ft. wide, and has a depth of 16ft. at high 
tide. Thus the length of the bridge will be about 2000ft., and it 
will have a height of 53ft. above the deepest part of the river’s 
bed. It is claimed by the Japanese engineers that the structure 
originally designed by the American projectors was of too frail a 
description, and that its alteration has involved delay. 


Comptaints have frequently been made of late con- 
cerning the continual breakdowns on the part of the locomotives 
running between St. Petersburg and Warsaw. Quite recently 
a g record in this respect was established on the line in 
question. The Nice express from St. Petersbu arrived 
at Warsaw three hours late in consequence of having n com- 
pelled to change engines eight times on this journey of about 685 
miles. The various engines thus tried all in turn proved to be un- 
equal to the task, and the last locomotive just managed to craw] at 
a snail’s pace into Warsaw Station after vainly attempting for an 
hour to get up sufficient steam. It isa pity all the engines were 
not kept on. The arrival of the train at Warsaw would hive 
created a sensation, 


Tur Caledonian Railway Company has just turned out 
from their St. Rollox Works a couple of saloon carriages, which 
mark a distinct advance as regards roominess and comfort on 
earlier pees. They are about 50ft. in length, and are divided 
by a lobby which will allow the occupants of either end, if they 
desire it, to secure privacy. At the rear of the saloon is a com- 
partment for servants, and in connection is a goodly-sized luggage 
locker, which will obviate travellers leaving their carriage to look 
after their belongings, The ceiling of these saloons is loftier than 
in the ordinary carriage, and an improved system of ventilation 
has been introduced. Each compartment is provided with 
luxurious couches, which can be converted into beds, and each 
saloon has a splendidly-equipped smoking-room, including revolv- 
ing arm-chairs, &c, @ new saloon carriages will probably be 


attached to the south-going trains, 


NOTES AND MEMORANDA. 


Piumpaco and mica have been discovered in the ruby 
mines district in Burma. 


Tur municipal authorities at Antwerp have levied a tax 
on automobiles. The owners will have to P 100f. for each 
carriage, 50f. for motocycles, besides taxes of 50f. and 20f. that 
they must pay the province. 


TueE introduction of Winter's electrical block instru- 
ments having been sanctioned by the Government of India on the 
South Indian Railway, the sections between Egmore and Pallavaram 
will in future be provided with these instruments, as also between 
Tanjore and Trichinopoly junctions, 


A system of water storage tanks under air pressure 
has been installed as a part of the new waterworks at Lacona, 
N.Y. There are two air chambers and two water chambers, giving 
a water storage of 12,000 gallons. An engine and air compressor 
—— a pressure of 501b., ordinarily, which may be increased 
tol 


Tue report of the City of London Electric Lighting 
Company for the year 1899 shows that the generation and distribu- 
tion expenses for the year, including repairs and renewals, were 
49°31 per cent. of the gross earnings, as compared with 36°1 per 
cent. for 1898, 31°3 per cent. for 1897, 34 per cent. for 1896, 36°87 
for 1895, 46 for 1894, and 54°2 for 1893. The increase in the per- 
centage during the past year is due to a largely increased output 
having been supplied at a greatly reduced rate of charge to the 
consumer. 


A PAPER was read by Dr. Lehfeldt before the Physical 
Society last week on the ‘‘ Reversibility of Galvanic Cells.” In 
these experiments the reversibility of cells such as the Daniell and 
the Clark, which are assumed to reversible, was tested by 
allowing the cell to send a current, and by sending a current 
through the cell the electro-motive forces of the cells were deter- 
mined by means of a Crompton potentiometer, and from the electro- 
motive forces on open and closed circuits the internal resistances 
of the cells were calculated. 


THE Italian Government, considering that in 1898 
bounties were paid for about 12,000,000 lire, and that the amount 
would no doubt increase every year, thus encouraging speculative 
overbuilding, and the creation of a transportation trust on the seas, 
recently proposed a law fixing a maximum of 10,000,000 lire a year 
to be paid in 1900-01 as premiums upon construction and naviga- 
tion of merchant ships. The law is to be approved by Parliament, 
and there is naturally a great opposition to it on the part of 
building and shipping companies, 

THE magnetic qualities of building bricks have been 
made the subject of tests by Messrs, G. A. Gage and H. E. 
Lawrence, who have communicated the results to the Physical 
Review. From the diagrams and tables it appears that certain 
bricks, described as ‘‘ brown” and “ pressed red,”’ exhibited the 
most marked magnetic properties, and some of those described as 
white were among the least magnetic. The authors infer that the 
effects are due to the presence of magnetic iron oxide either a 
constituent of the clay or formed by heat. 


WE learn that Mr. Robert Caird, F.R.S.E., member of 
the shipbuilding tirm of Caird and Company, Greenock, and the 
Presideat of the Institution of Engineers and Shipbuilders in 
Scotland, is to have the honorary degree of LL.D.—Doctor of 
Laws—conferred upon him by the Senate of Glasgow University, 
as is also Mr. Andrew Stewart—of Stewart and Menzies, Limited 
—Deputy-Lieutenant of the County of the City of Glasgow. The 
degrees will be formally conferred at the graduation ceremony 
within Glasgow University on April 17th. 


THE report by Sir William Crookes and Prof. Dewar 
on the composition and quality of daily samples of the water 
supplied to London for the month ended January 31st, states that 
of the 216 samples examined by them during the month all were 
found to be clear, bright, and well filtered. The rainfall at Oxford 
during January was 2°30in., very evenly distributed throughout 
the month ; the average fall is 2°16in. This makes an excess of 
0°14in., or 6°4 per cent. on the thirty years’ average. The bac- 
teriological examinations show that during the month the London 
water a was highly satisfactory, both bacteriologically and 
chemically. 


Tue first large order for guns in connection with the 
augmentation of the army and strengthening of the Navy was 
received at Woolwich last week. The order is for over 220 guns of 
various calibres, 84 being for the new batteries of artillery, and 140 
for the Navy. The guns ordered consist of 3-pounder and 6- 
pounder Hotchkiss, 12-pounder (8 ewt.), 12-pounder (12 cwt.), 
4°7in., 6in., 9°2in., and 12in. guns, with all the most modern im- 
provements. — the number of men employed in the 
ordnance factories at Woolwich has been increased to 25,000, the 
order will necessitate a further increase in the number of employés 
in the Royal gun factory. 


Tue Automobile Club has favoured us with a copy of 
the official —— of the 1000 miles motor vehicle trial from 
London to Edinburgh and back, which is to be held from April 23rd 
to May 12th next. Included in the run will be one-day fo cst 
at the following places :—Bristol, Birmingham, Manchester, Edin- 
burgh, Newcastle-on-Tyne, Leeds, and Sheffield. A final exhibi- 
tion will be held at the Prince’s Skating Club, Knightsbridge, from 
May 12th to 19th. We are pleased to note that the club has taken 
every precaution, in framing the rules for the run, to prevent 
it being a source of danger to other users of the road, and that 
the trial is in no sense a race. No speed in excess of the legal 
limits—twelve miles an hour in England and ten miles in Scotland 
—will be permitted. 


A NEw sliding scale concerned with the prompt deter- 
mination of what amount of freeboard will be assigned by the 
Board of Trade—or other body empowered to assign freeboard 
under its rules—to any vessel, having given dimensions of length, 
depth, and coefficient of fineness, has been devised by Mr. A. M. 
Gordon, consulting naval architect, Glasgow, whose previous inven- 
tions in the same line, viz., deadweight carrying and speed-and- 
power scales, are now widely known, and largely used throughout 
shipbuilding and engineering circles. The new freeboard scale will 
commend itself to all who have to formulate the elements of design 
of new vessels, and to determine from the Board of Trade tables— 
rules, memoranda, and explanations—the dimension of depth for a 
given length that a vessel must have in order to float at a given 
draught ; or, in other words, to find what would be the assigned 
freeboard for a vessel of a certain length and depth. 


V4 TuE following table is given in a paper recently read 


before the American Society of Heating and Ventilating Engineers 
by Mr. James Mackay. It shows the comparative results of actual 
tests made by the author with radiators using hot water and steam 
respectively :— 


Temperature ; Air raised Temperature ; Air raised 
steam 70 deg. Fah. by water 70 deg. Fah. by 
in 1 square foot in J square foot 
radiators, of radiation. radiators. of radiation. 
Deg. Fah. Cubic feet. Deg. Fah. Cubic feet. 
215 14 150 93 
219 201 160 107 
222 207 . 170 121 
225 180 137 
7 217 190 153 
222 200 169 
210 185 


MISCELLANEA. 


An American contemporary states that a cor : 
. . . n y 
buying lignite coal mines in Nevt, Dakota, and is arrantine 2 
the construction of plants to render this material a satisfactory f, bic 
in the form of briquettes, ¥ fuel 


Tere will be commenced in the Bradford Technica) 
College, on Saturday next, a course of four lectures for science 
teaching, given by Professor Oliver Lodge, of Liverpool, , 
subject of “Electrical Vibrations.” on the 

A Paris newspaper has announced the departure for 
America of M. Hutin, chief engineer to the new Panama Canal 
Company, who has been instructed to examine the Possibility of 
constructing a canal through Nicaragua, 


In the month of January, 837 vessels, measurin 
191,825 register tons net, used the North Sea and Baltic Canal 

inst 1240 ships and 211,656 tons in the same month last year’ 
No reason is ascribed for this falling off. es 


THE production of coal in Alabama continues to increase 
It now stands fifth among the United States in this respect. Last 
year about 7,000,000 tons, valued at £2,000,000, were mined, 4, 
fuel the coal is said to be of very fair quality. 3) 


Tue Council of the Iron and Steel Institute haye 
decided to award the Bessemer Gold Medal to M. Henri de Wendel] 
of Joeuf, Meurthe-et-Moselle, France. The presentation will take 
place at the annual meeting to be held in London on May Sth, 


At the last monthly meeting of the Rotherham Town 
Council the Mayor stated that the contracts for the new electric 
lighting generating station would be let in a week or two, and there 
was no reason why the electric light should not be an accomplished 
fact next winter. 


Tur Cleansing Committee of the Bradford Corporation 
on Wednesday resolved to make application to the Local Govern. 
ment Board for authority to borrow on a general sanction a sur 
of £70,000, for the purchase of land and erection of buildings for 
destructor purposes, ; 


Pic iron is produced in large quantities in Alabama, 
U.S.A. The output of last year is estimated at 1,054,000 tons, 
It is claimed that pig iron and its products can be made more 
cheaply in the Birmingham district of this State than anywhere 
else in the United States, j 


A CORRESPONDENT states that the South Durham Steel 
and Iron Company, whose works are at West Hartlepool and 
Stockton-on-Tees, employing altogether about seven thousand 
workmen, is to be converted into a limited liability company, with 
a capital of nearly a million, 


Ir was announced at the monthly meeting of the Whitby 
District Council held this week that a Local Government Board 
Inspector would hold an inquiry at Whitby on Friday, the léth 
inst., to consider the Urban District Council’s application for sanc- 
tion to borrow £26,000 for the proposed electric hight installation, 


WE understand that the Admiralty have issued orders 
that the armoured cruiser Warrior and the cruiser Boadicea are to 
be struck off the list of effective ships of the Royal Navy. They 
both belong to the Portsmouth Reserve, although they have long 
been dismantled. e Warrior was the first ironclad to be built 
for the British Navy. She was launched in 1861, 


In anticipation of the phenomenal amount of work 
expected at Devonport Dockyard during the next twelve months, 
the mechanical branches of the engineer’s department have been 
reinforced by the addition of 150 men. Itis estimated that by the 
end of this month the amount of money spent in wages in this 
yard for the current financial year will have reached £488,000. 


THE capacity of the naval construction works belonging 
to Vickers, Sons, and Maxim, Limited, at Barrow-in-Furness, is 
being greatly increased. The gun mountings department, which 
has been several times enlarged, is to be again considerably extended, 
In addition to these extensions a large forge department, for heavy 
and light work, fitted with heavy hydraulic presses and other con- 
veniences, has been determined on, and large iron, steel, and brass 
foundries, are already in course of erection. 


Tue award of the arbitrator, Mr. Robert Vigers, with 
whom Mr. A. T. Lawrence, Q.C., sat as legal assessor, in respect 
of the sale of the Duke’s Dock by the Manchester Ship Canal Com- 
pany to the Mersey Docks and Harbour Board, has been made 
public, The valuation put upon the property by the Ship Canal 
witnesses range from £720,000 to £750,000, and by the Dock 
Board witnesses from £206,000 to £230,000. The arbitrator has 
awarded the Ship Canal Company the sum of £522,000, 


Last Saturday night a fire occurred at the engineering 
works of Blair and Co., Stockton-on-Tees. The joiners’ and 
pattern shops, full of the latest labour-saving appliances, were 
totally burnt out, and the wer-house, with its engine and 
dynamo, was also destroyed, while damage was done to the roofs 
of the adjacent boiler shop and foundry. By the disaster some 
150 men are immediately affected. The damage to the buildings 
and machinery, and also to the men’s tools, is fully covered by in- 
surance, and is estimated at many thousands of pounds. 


EnaGutsu shipbuilders in February launched eleven 
steamers, of about 23,770 tons gross, against 19 vessels, of about 
42,956 tonsgross in January, and 25 vessels, of about 63,304 tons gross 
in February last year. For the two months English builders have 
launched 30 vessels, of about 66,726 tons gross, against 50 vessels, 
of about 113,159 tons gross in the corresponding period of last year, 
and 45 vessels, of 89,974 tons gross in 1898. ‘Ihe total launched 
in the United Kingdom in the two months was 66 vessels, of about 
127,446 tons gross, which compares with 94 vessels, of about 
197,504 tons gross, in the first two months of last year. 


Tue British Fire Prevention Committee recently 
carried out an experimental fire test with a small office safe, con- 
structed by a well-known maker, and described by him as ‘‘fire- 
resisting.” The safe was subjected to a test of a fire of one hour 
and a-half duration, and of gradually increasing temperature, the 
maximum heat obtained being 1800 deg. Fah., followed by the 
application of a stream of water. In 75 minutes the upper part 
was intensely red hot ; in 85 minutes the contents sad flames 
issued from the sides and top of door, and the two sides had 
bulged outwards. On the safe being broken open two days after- 
wards, the contents were found burnt to a tinder, and the slag 
wool packing was found sintered and hardened all over. 


Tue Manchester Corporation Waterworks Committee 
again discussed the question of laying a second pipe from Thirl- 
mere at a meeting last week. They passed a resolution expressing 
the,opinion that the time has arrived for the matter to receive 
serious attention, and referring it to the Thirlmere Sub-committee 
for the pu of investigation, with a view of bringing the scheme 
before the Council, and also with authority to carry out the engt- 
se arrangements, At a subsequent meeting of the City 
Council this week it was pointed out by Sir John Harwood that were 
it not for the extraordinary increase in the price of iron pipes the 
work would be proceeded with at once, on account of the large 
increase in the consumption of water. He stated, however, that 
if they had to lay the pipe now the cost would be £370,000, instead 
of £240,000, which had been the former amount of outlay. He 
intimated, therefore, that it was not at present intended to proceed 
with the work, 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope leyibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 


*.* All lettera intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof af good faith. No notice 
whatever can be taken of anonymous communications. 


*,.* We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


J. M. (Earlestown).—Your letter has been forwarded as requested. 

W. L.—The cost of such a locomotive is between £2500 and £3000. The 
most expensive engine nade costs about £5000. 

H. M. 8.—-We are endeavouring to obtain the particulars you want, and 
will publish them in this column as soon as we have them. 

W. L. (Mirbola).—We do not think you can reckon on getting much 
advice or other assistance from other engineers for nothing. If, how- 
ever, you will state your difficulties to us, we shall be happy to give 
such help as lies in our power. 

Drawn TupeEs.—We believe the following firms are makers of machinery 
for drawing tubes :—Samuel Platt, King’s Hill Foundry, Wednesbury ; 
A. Jones, Lionel-street Foundry ; 8. Fisher and Co., Mile-street Foundry ; 
and Midwinter, Cumberland-street ; all three of Birmingham. 

TropeNnas.—The Tropenas process is a Bessemer process in which a sraall 
converter is used. The first Tropenas converter was erected in 1801 at 
the works of Edgar Allen and Co., Sheffield. It is in use at Woolwich. 
A paper on the subject is summarised in the Jovrna/ of the Iron and 
Steel Institute, 1898, No. II., page 510. 

X. Y. (Bilbao).—There is but little to choose between Algebras ; we do 
not know of one particularly suitable for engineers. The only one that 
oecurs to us is Higgs’, published by Spon’s. In the Tutorial Series 
published by Clive you will find Briggs’ two volumes very serviceable. 
‘The standard work in this country probably is Todhunter’s. 

C. L. 8. (Southsea).—We do not quite understand what you mean by 
computing the strength of a beam in terms of the breaking weight. 
Do you put the factor of safety at 37 The elastic limit of any material 
is never supposed to be exceeded in actual practice, except, perhaps, 
for a very short time in heavy testing operations. If you would give a 
practical example of your meaning we shall be happy to answer you. 

B. E. C. (Cambridge).—The qualifications necessary to become an asso- 
ciate member of the Institution of Mechanical Engineers are, broadly, 
that the applicant has had a good general training as an engineer. He 
should have received a sound education, and have worked for several 
years at practical engineering. He must be proposed and seconded by 
members from personal knowledge, and must be further supported by 
other members or associate members, If you write to the Secretary, 
Storey's-gate, Westminster, he will supply you with the form of appli- 
cation, and give you any other information you may require. 

JH. (Glasgow).—You can easily find out for yourself how many tubes 
would be required. For the type of boiler there should be, say, 6 cubic 
feet of heating surface per horse-power. Count only the wetted sur- 
face. You will see that your boiler is far too small for the power you 
require. We fear you will have some difficulty in getting good quality 
steam from a generator of the type, because the area of the water in 
the vertical tubes is too small to allow steam to be given off freely. 
Water is, therefore, sure to be carried up into the superheater, and the 
result will be wet steam and trouble in the engine. To obviate this, 
you might put in a much larger superheater, consisting, say, of one 
large cylindrical vessel. 

HuskING AND DecorticatTinc.—This trade is in a few hands only, and 
the machinery is generally designed by the users to suit their own re- 
quirements. For husking machinery it woulé be worth trying the 
following firms :—Combe, Barber, and Combe, of Belfast; T. Barra- 
clough, 20, Bucklersbury ; Victor Coates, Belfast ; Hind and Lund, 
Preston; Morton, Son, and Co., Heckmondwike, Preston. For de- 
corticating machinery the following might be able to assist you :— 
Alex. Seggie and Son, Edinburgh ; Low and Duff, Limited, Dundee ; 
Thos. Neal and Son, New North-road ; A. and P. W. McOnie, Glasgow ; 
Thos. Larmuth and Co., Todleben Works, Salford; and W. V. Lidger- 
wood, Coatbridge. We have not succeeded so far in tracing the makers 
of the machine shown in your illustration. 

E. B.—(1) There are two or three courses open, which you follow depends 
largely upon your age and means, You can go to a technical college, 
say Finsbury, for two or three years, and then get engaged at the 
works of some good firm, preferably one which makes electrical ma- 
chinery ; or you can reverse matters, do the works first, and take 
college training after ; or you can pay a premium and go as a premium 
apprentice to some firm, The course we would r d, supposing 
you are seventeen or so, is to get into a works for a couple of years, 
either with or without indentures, then take two or three years at an 
electrical school—which your practical knowledge will help you to 
appreciate—and then do three more years in a good works, earning 
anything they will give you. (2) Write to the Secretary, 28, Victoria- 
street, Westminster, 


INQUIRIES. 


INCANDESCENT GAS BURNERS. 

Sir,—I hear that a new incandescent gas burner invented by a Herr 
Volka (2) is to be put on the market shortly. Can any one give me any 
information as to its lighting efficiency per cubic foot of gas, or its gas 
consumption per hour, &c.? INQUIRER. 


SPRING WASHERS. 

Sir,—Can any of your readers tell me who are the makers of a kind of 
spring washer consisting of a strip of steel bent into a circle slightly 
smaller at one edge than at the other? I believe it is used for holding 
bolts. It is stamped ‘Patent applied for.” I should be glad also to 
have the names of makers of Paget’s spring washers. A 


MEETINGS NEXT WEEK. 


Tue InstiruTION OF MECHANICAL ENGINEERS.—Monday, March 12th, 
at 7.30 p.m. Graduates’ meeting. Paper, “‘Steel Skeleton Construction 
as applied to Buildings on the American System,” by Mr. Brees van 
Homan. 

Tue Sanitary Wednesday, March lith, at p.m., at the 
Parkes Museum. Discussion on “‘ Experimental Bacterial atment of 
the London Sewage,” by Prof. Frank Clowes, D.Sc. (Lond.), F.1.C., Chief 
Chemist to London County Council. 

Tue INstiTuTION OF ELECTRICAL ENGINEERS.—Wednesday, March 14th, 
at 7.30 p.m., in the Library of the Institution, 28, Victcria-street. 
Students’ meeting. Paper, ‘‘ How to Order a Steam Engine,” by Mr. 
Seager, Student.—Saturday, March 17th, at 11.30 a.m., Students’ Visit to 
the Works of the Electric Welding Company, 21, Hindon-street, Pimlico, 
S.W. Meet at the Works. 

Society or Arts.—Monday, March 12th, at 8 p.m. Cantor Lectures. 
Four Lectures on ‘‘ Photography of Colour,” by Mr. E. Sanger Shepherd. 
Lecture II.: The representation of a coloured object in a monochrome 
print.—Tuesday, March 18th, at 8 p.m. Applied Art Section. Paper, 
**English Furniture,” by Mr. Lasenby Liberty.— Wednesday, March 14th, 
at 8 p.m. Ordinary Meeting. Paper, ‘Continuation School Work in 
Rural Districts,” by Mr. H. Macan, M.A., F.C.S. 

Roya InstiTuTION OF GREAT Britain.—Friday, March 16th, at 9 p.m. 
Discourse on “ Pictorial Historical Records,” by Sir Benjamin Stone, 
M.P.—Afternoon Lectures at 3 p.m.: Tu y, March 13th, ‘‘The 
Structure and Classification of Fishes,” by Prof. E. Ray Lankester, M.A., 
LL.D., F.R.S.; Thursday, March 15th, ‘Recent Excavations at the 
Argive Herweum, in Greece,” by Mr. Charles Waldstein, Litt. D., Ph. D., 
L.H.D.; Saturday, March 17th, “ Polarised Light,” by the Right Hon. 
Lord Rayleigh, M.A., D.C.L., LL.D., Se.D., F.R.S., M.R.1. 

Tue InstiTuTION oF Civ. ENGINEERS.—Tuesday, March 13th, at 8 p.m. 
Ordinary meeting. Paper to be discussed, ‘A Short History of the Engi- 
neering Works of the Suez Canal,” by Sir Charles Hartley, K.C.M.G., 
M. Inst. C.E. Paper for consideration, ‘Great Central Railway Exten- 
sion—Northern and Southern Divisions,” by Mr. F. W. Bidder, M. Inst. 
C.E., and Mr. F. Douglas Fox, M.A., Assoc. M. Inst. C.E.—Friday, March 
16th, at 2.80 p.m. Students’ Visit to the Cathedral Works in Progress at 
Ashley-place, Westminster. Assemble at the Works at 2.30. 


DEATH. 


On the 8rd inst., at his house, the Laurels, Malvern Link, after an ill- 
ness of fourteen months, BERNARD Dawson, Esq., M. Inst. M.E. 
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NAVAL BOILERS. 


As a matter of course, the bringing forward of the 
Naval Estimates has called forth a criticism of what we 
may term the boiler policy of the Admiralty. Once 
more has the Belleville boiler been denounced. Mr. 
Allan, of Gateshead, told Mr. Goschen that ours was a 
paper fleet, because our ships were fitted with water-tube 
boilers. Other members have asked questions and 
received answers. The House was told that the 
Powerful was successful, the Diadem all that could be 
desired, and so on, and so on. The House of Commons 
is eminently unfitted for the useful discussion of technical 
questions; but some members of Parliament know 
enough to lift the discussion of boiler problems to a 
higher plane than that over which amateurs now 
deviously wander. The position of the moment is very 
unsatisfactory. Members denounce the Belleville boiler in 
particular and the water-tube boiler in general; but they 
have not sufficient courage to suggest any satisfactory sub- 
stitute. Or they ask numberless questions—some very 
much to the point—but when they have obtained the in- 
formation of which they were in search they do not know 
what to do with it. It should be understood that there 
are certain conditions with which the boilers of a man- 
of-war must comply; that these conditions do not rule 
in the mercantile marine ; and that wise men, instead of 
blaming the Admiralty for doing their best to comply 
with the conditions, would admit their existence, and 
endeavour to ascertain whether there is or is not a boiler 
which complies with them and yet is better than the 
Belleville boiler. It is to no purpose to condemn the 
Belleville boiler unless they are prepared to suggest some- 
thing better. 

It is all important that the nature of these ruling con- 
ditions should be fully comprehended. The primary con- 
dition is that, with a given weight per ship of coal, boilers, 
and water, the highest possible horse power may be got. 
The coal we may regard as a constant. This is not 
strictly true; but the assumption that it is will not affect 
what follows, save in so far as it tends to simplify 
matters. We have, then, a certain weight available for 
boilers, and the water in them. The weight of a 
boiler is made up by the shell, the heating surface, 
the stays, the fire-bars, and the fittings. If, now, 
we can so use our materials, and so design our boiler 
that nearly all the metal shall be heating sur- 
face, it is obvious that, other things being equal, we 
shall have a much lighter boiler than one in which we 
have a large quantity of steel disposed in the shape of 
very heavy shell plates which are not heating surface at 
all. It is also obvious that so far the condition can 
only be satisfied by a water-tube boiler. Again, such a 
boiler will contain the minimum quantity of water. 
Furthermore, the steaming power of a boiler depends 
on the quantity of coal that can be consumed 
on its grates; and it is matter of common knowledge 
that the more slowly the coal is burned, and the less 
localised the heat, the longer will the boiler last, and the 
greater will be its economy. Here, again, the water- 
tube boiler has all the advantage on its side, because the 
grate may be made almost as large in area as we please ; 
but in the Scotch boiler the dimensions of the grate are 
bound by limitations which cannot be passed. It is clear, 
therefore, that from whatever side we regard the ques- 
tion, the water-tube boiler complies with the conditions 
that for a given weight of steel and water it will supply 
more steam per hour than the Scotch boiler. Putting 
this in another way, we may say that two square feet of 
heating surface will give us one indicated horse-power. 
With a stated weight of metal, we can get some 
50 per cent. more heating surface with a water- 
tube boiler than we can with a Scotch boiler, while the 
weight of water in the former is very much less than that 
in the latter. It is but waste of time now to advocate a 
return to the Scotch type of boiler in our Navy. It will 
not comply with the conditions. It cannot be made to 
comply with them. It has been tried. An enormous 
sum of money has been expended on its trial, and it has 
entirely broken down. The sooner the fact is accepted 
the better. Instead of wasting time in arguing about the 
Scotch boiler, let us confine our attention to the improve- 
ment of the water-tube boiler ; or to the production of a 
fire-tube boiler which shall be a radical improvement on 
the Scotch boiler. 

For a considerable period the advocates of the Scotch 
boiler would not admit that a water-tube boiler existed 
suitable for use in a large warship which could really 
make more steam weight for weight. This contention 
has been abandoned ; to advance it, indeed, became absurd. 
The new criticism insists that it is wrong so to limit 
the weight at disposal that the water-tube boiler is a 
necessity. A redistribution of weight would, we are told, 
leave us the Scotch boiler. Those who argue in this way 
forget that the tendency is to load warships more and 
more, instead of less and less. ‘* What,’ we are asked, 
“does an insignificant 6in. gun, more or less, in a big 
cruiser signify?’’ The querist forgets that the gun is an 
insignificant part of the whole weight which its presence 
entails. Such a gun, extra, probably means a weight equal 
to that of another boiler. But it is little short of waste 
of time to discuss such questions. We and all other 
naval Powers are irretrievably committed to a policy 
which limits the weight of our boilers. The Scotch boiler 
isa thing of the past. It is no more likely to be used 
again than is the old-fashioned low-pressure ‘“ box”’ boiler 
in our ships about the time of the Crimean War. 

To reason thus, however, in no way commits us to an 
approval of the Belleville boiler. We at first regarded it 
with doubt. The apparent success which attended its 
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use in the Powerful and Terrible led us to express 
moderate approval. More recent experience has unfor- 
tunately accentuated our original fears and strengthened 
our doubts. Until an economiser was added it was 
disastrously uneconomical. The economiser, perched up 
aloft, constitutes a dangerous addition when a ship goes 
into action. Mr. Goschen justified his adoption of the 
boiler by the example of other nations. ‘I can only say 
that those boilers are being put into every ship that is 
being built by France, Germany, Russia, and America, 
and if we have a ‘ paper fleet’ because of our water-tube 
boilers, then those Powers similarly have paper fleets 
because of water-tube boilers. The water-tube boiler 
has been adopted by all the maritime nations, and I do 
not think we ought to go back upon it. There are certain 
difficulties, not with the boilers, but with the machinery, 
which have still to be overeome—leaky joints in conse- 
quence of the very high steam pressure—but these 
difficulties will not ultimately be beyond the power of the 
marine engineer. Of course, it is within our competence 
to review the whole question and to take different action 
from other nations if it were proved to be necessary.” 
This statement is very far from being strictly true. In 
the United States, the Babcock and Wilcox boiler has far 
more chance of ultimate adoption than the French boiler. 
The Dutch Government have definitely adopted the Yar- 
rew boiler. But Mr. Goschen ought to remember that Eng- 
land should set an example and should not be compelled to 
follow one. To other nations the supreme excellence of 
their navies is not essential. France, Russia, or Germany 
could get on very well indeed with smail fleets and slow 
and imperfect ships. With us it is a matter of national 
life and death to have the very best, and we cannot read 
Mr. Goschen’s argunents without regret. It is no con- 
ceivable justification for the adoption of any type of 
boiler, or gun, or warship by Great Britain, that some 
other nation has adopted that particular boiler, or gun, or 
warship. 

There are certain features in the Admiralty method of 
dealing with Parliament, and we may add the public, 
Thus, for 
example, it is practically impossible to elicit any definite 
information as to the performance of any ship. Among 
the ships referred to in terms of praise by Mr. Goschen 
was the Diadem. This vessel is an improved Powerful. 
It is a fact patent in the Navy that the Diadem has 
staggered feebly from port to port, owing mainly to the 
inadequacy of her auxiliary machinery. It is known also 
that her boilers have suffered greatly from pitting. What 
is to be gained by keeping these facts secret? There may 
be some occult political reasons; but the policy of 
concealment is much like that of the proverbial 
ostrich. If the truth does not come out in one 
place it will in another. The paper read last Tuesday 
week before the Institution of Civil Engineers on the 
corrosion of boilers, elicited a great deal of startling 
information. By the rules of the Institution, its dis- 
cussions are to be regarded as private; but we break no 
rule when we say that more than one speaker confirmed, 
without intending it, the accuracy of information already 
in our possession. Pitting and wasting are the curse of 
the Belleville boiler. They may be equally bad in other 
boilers; but inasmuch as these boilers are not in use in 
the English Navy, we are not concerned about them. 
Zine, which acts so well in the Scotch boiler, does not 
seem to do much good. But it would be foreign to our 
purpose at present to wander into a dissertation on the 
corrosion of boilers. We doe not know whether Mr. 
Goschen is aware of the facts or not. It appears to us 
that if he is, he ought to think twice before he sanc- 
tions the further construction of Belleville boilers. The 
secrecy of the Admiralty we have reason to think some- 
times results from ignorance. Whitehall does not really 
know what is going on at sea. Very few captains like to 
report failures. Still fewer chief engineers will admit 
that anything has gone wrong. They will strain every 
nerve to make their own repairs with the staff in the 
ship. The object is laudable. The result is not, we 
think, quite satisfactory. Sir John Durston and the 
home staff should be kept completely informed. There 
is far too much red-tape literary work now thrown on the 
shoulders of the chief engineer. Advantage would be 
gained if much of this was given up, and its place taken 
by a proper statement of the nature and cause of short- 
comings in the boilers and machinery under the charge 
of the chief engineer reporting. 


- OLD METHODS AND NEW. 


WHEN a horse has refused a jump, and, urged by his 
rider, is brought to it again, he not infrequently to his 
own and his rider’s discomfort, exerts far more energy 
than is necessary; so in this country, we having failed to 
secure a few orders because another nation is better 
provided with machine tools than we are, endeavour is 
spurred by statistics and theory till the British engineer 
is likely to overleap himself in the effort to outrun a 
rival. There are those who see in the re-organisation 
of the machine shop the only salvation of British 
engineering. They are continually urging upon the 
manufacturer the necessity of adopting new methods ; 
they go about condemning the old and tried. Without a 
proper appreciation of the conditions America and Ger- 
many are set up as examples. This thing, that thing, the 
other thing, is wrong in England. The master is wrong, 
the man is wrong. The method is antiquated, the 
means out of date. Even out of our prosperity they will 
make a whip to scourge us. It is well from time to time 
to check the value of exaggerated ideas by an appeal to 
facts. To-day we propose looking at the position of 
machine tools and machine shop methods at the present 
time in this country. 

The user of the machine tool, wiser in his generation 
than the agitator, refuses to make sudden and radical 
changes in methods which have proved successful. To 
him machines are but a means to anend. He does not | 


| 


them to make money, and if he finds that a new machine 
ean turn out more of it in an hour than an old machine, 
he tries the new. But it is labour lost explaining the 
beauties of its construction, the excellence of its work, 
and the rapidity of its output, if it cannot be shown that 
it makes more money than a tool his grandfathers found 
good. This is a point the amateur is apt to overlook. 
The delight he feels in seeing a tool in operation drives 
out of his mind the very practical considerations which 
occur to the manufacturer. Over and over again we 
have insisted that it is the opinion of the user that is 
wanted. It is he, and he alone, who is able to compute 
the numerous charges and costs to which a tool is liable, 
and isin a position to estimate its value as a money 
maker. With a view to explaining to those who are not 


actual manufacturers the way in which the user regards | 


his machine shop, we have drawn up a not wholly 
imaginary case involving a comparison of at old 
and new method of executing a certain piece of work. 
In our imaginary shop a certain part of an engine is 
machined in two totally distinct ways. It is either 
machined on a single American lathe of well-known and 
approved design, or it is turned and bored on several 
separate machines. By the former method it can be 
done more quickly and more accurately than by the 
latter, but the machine nevertheless represents a loss— 
not a gain—to the establishment, and if it were not for 
other reasons into which it is quite unnecessary to enter, 
it would be displaced. It will be interesting to look at 
the reasons why it does not pay. For the sake of 
argument, we will suppose that four operations have to 
be performed on this particular piece of work. The 
modern lathe effects them all at one chucking. Four 
independent machines are used when the old method is 
followed. What are the items to be balanced? In 
every shop with any pretentions to proper conduct, it is 
the practice to write off so much percentage per annum 
for money invested in machines and for wear and tear. 
We will suppose that in our particular case the double 
charge amounts to 7} per cent. The exact figure is of 
no consequence. This is our first item of cost. We 
have then to consider the’ value of labour, the cost of 
tools, the hours when the machine is idle, and several 
other minor points on the debit side, and on the credit 
account we write down time and sometimes accuracy. 
We must, however, omit it for the present, as it 
involves issues which complicate the problem, and it 
does not affect our case, as the old method produces 
results quite accurate enough for the requirements. 
Let us take the items in order. The cost of the 
American lathe we will put at £700—not an exorbitant 
price for a large machine; the value of each of the simple 
machines would certainly not exceed, if itapproached, £40. 
The office charges for the original cost, for wear and tear 
and upkeep, would then be more than double for the 
American lathe than for the four others—an actual differ- 
ence of some £40 a year on this one item. It must be 
observed that this, or, at any rate, the greater part of it, 
has to be paid whether the machine is at work or not. 
This question of idleness may be taken as the second 
point. It will be accepted, we think, as an axiom that 
four machines are likely to remain idle in the aggregate 
for shorter periods than a single machine, if four operators 
are employed. We have to remember that in one case 
we have a highly specialised, rather complicated tool ; in 
the other, we have machines of the simplest description, 
worked possibly by boys, certainly by cheap labour. If 
through illness, or for any other cause, the workman who 
has learnt the complex machine is absent for a long or 
short period, the tool has to remain idle. If one of the 
operators of the small machines is away he can be readily 
replaced, but even if he is not, the charges on so simple a 
machine are slight in comparison to those on the big 
machine. In any case. the three other machines, or 
three-quarters of the aggregate of four machines, are 
unaffected, or only affected to a slight extent. It is 
unnecessary to lay stress upon a point which must 
be obvious; it is sufficient for our purpose to call 
attention to it. As regards the cost of labour, 
it is the practice in many establishments to employ 
boys to attend to simple tools, and keep them at work 
year in and year out cn exactly the same set of 
operations until they become exceedingly skilful. We 
will presume that that is done in our case, and that each 
boy actually draws—he is probably paid by the piece—6s. 
to 8s. a week. The American lathe is too large and 
heavy for a boy to operate, and it requires greater skill 
than he has at disposal. Furthermore, as it is suitable 
for a variety of work, a mechanic skilled in many opera- 
tions has to be set apart to use it. Such a man would 
be paid, let us say, from 30s. to 35s. per week, or more, on 
the whole, than the four boys. Finally, the machine 
requires special tools, which have to be ground with care 
and intelligence. On all points, then, save one—the 
rapidity of output—the four simple machines have the 
advantage of the single complicated tool. The balance 
is entirely in favour of the former. 

We have taken what we believe is a typical case. It 


is founded so nearly on fact, that its value, as demon-‘ 


strating the difference between the theoretical and the 
actual use of modern labour-saving machines, is con- 
siderable. Such cases can be found by the score in the 
works of makers of cotton mill machinery and textile 
machines of all sorts. We have heard that the magazine 
machine, which was illustrated and described in these 
pages not very long ago, and which appeared to bea very 
decided advance on any previous machine, cannot hold 
its own in rapidity of output against the ‘ antiquated” 
methods used by some of the big firms for doing the 
same class of work we saw it engaged on. We have it on 
excellent authority, to take another case, that the repre- 
sentative of a machine tool company admitted that he 
could not offer machines to compete with the “ anti- 
quated ” method followed by a certain engineering firm. 

Such facts as these should give pause to those who see 


purchase them because they make watches, or engines, a panacea in the adoption of modern machines and 
or ships. For these things he does not care, He wants! modern methods. As a rule, they will find, if they will 


take the trouble to hunt the matter down to the ro 

that the English engineer is not blind to his own in, 
terests. If they go to works where new machine heck 
are not employed, they will find there is a good sound 
financial reason at bottom for using old tools. It 4 
worth remembering that good engineering will not make 
up for bad financing. ’ 

We do not wish it to be supposed for a moment that 
we are opposed to modern methods and modern machines 
Our readers know, from the attention we give this sub. 
ject, how important we consider it. Our object is to show 
the amateur that a condemnation of ancient ways is likely 
in many cases to be a miscarriage of justice. Tf the 
amateur would adopt the position of the user, and would 
then adduce arguments to prove himself in the right, he 
would in many instances find that his new position wag 
far more tenable than the old. In designing, it is q 
common practice to hold up the drawing to a looking. 
glass to prove its correctness. So in questions of this 
sort, by reversing the positions the accuracy of oyy 
opinions may be proved. 

THE FRICK-CARNEGIE QUARREL. 

By mail we have received full details of the charges 
brought by Mr. H. C. Frick against Mr. Carnegie and the 
Carnegie Steel Company, to which reference was made 
in our leader columns a fortnight ago. These details 
permit of a better understanding of the quarrel than was 
possible from a telegraphic summary, and for the interest 
which the suit possesses for the engineering trade of the 
United Kingdom, they are worth pointing out at some 
length. Especially valuable is the information furnished 
as to the exact composition and position of the company, 
It appears from the bill in equity that in 1892 there were 
two limited partnerships—one called Carnegie Brothers 
and Company, Limited, with a capital of 5,000,000 dols,, 
which made steel rails, and owned only the Edgar Thom. 
son steel rail mill in Braddock Township; and another 
called Carnegie, Phipps and Company, Limited, with a 
capital of 5,000,000 dols., which made all kinds of stee| 
plates, structural material, iron forgings, bridges, and 
armour plates. This latter firm owned the upper and lower 
millsin Pittsburgh, the extended Homestead Mills at Home. 
stead, the Keystone Bridge works in Pittsburgh, the armour 
plate mill near Homestead, the Hartman steel works in 
Beaver County, and other properties. Mr. Carnegie owned 
over 50 per cent. of each of the old firms, and he, with Messrs, 
Frick, Phipps, and others owning interests in each, formed 
in 1892 what constituted a new partnership called the Car- 
negie Steel Company, Limited. In this Mr. Carnegie re- 
tained over 50 per cent., and now holds 58} per cent., while 
Mr. Frick has 6 per cent. Both old firms were merged 
in the new, which had a capital of 25,000,000 dols.. and 
operated all the old works. This new firm was under 
the immediate care and supervision of Mr. Frick as chair- 
man from 1892 to December 5th, 1899. It greatly enlarged 
the capacity of its different works, extended their output and 
purchased other plants, ore mines, &c. The business from 
1892 to 1900 was enormously profitable, growing by leaps 
and bounds from year to year until in 1899 the firm actually 
made on low-priced contracts, in net profits, after paying 
all expenses of all kinds, 21,000,000 dols. In November, 
1899, Mr. Carnegie estimated the net profits for 1900 at 
40,000,000 dols., and Mr. Frick then estimated them at 
42,500,000. Mr. Carnegie valued the entire property at 
over 250,000,000 dols., or 50,000,000 sterling, and said he 
could sell it for twice that amovat in London. 

So far, we believe, there is litile room for controversy. 
The rest is allegation, and as such it is no doubt 
one-sided. After stating that ‘suddenly and with male- 
volent intent,’’ Mr. Carnegie demanded the resignation 
of Mr. Frick on December 4th last; that this latter 
gentleman, ‘in the interest of harmony,” actually met 
his wishes in the matter; and that Mr. Carnegie 
demanded the sale of Mr. Frick’s interest at a figure less 
than one-half of what it was fairly worth, the bill goes on 
to say this :-—* Frick now alleges that after his resigna- 
tion, and at the time of this last interview, Carnegie was 
fraudulently and secretly, without Frick’s knowledge or 
consent, attempting to carry out a scheme which, if 
successful, would enable Carnegie, as Carnegie hoped, to 
confiscate Irick’s interest in the firm at probably not 
much over 33 per cent. of its real value—that is to say, 
not over 6,000,000 dols. for what on the basis of Carnegie’s 
option was worth 16,238,000 dols. This scheme, Frick 
says, he can prove was to revive and reinstate and make 
operative an unexpected and abandoned so-called iron- 
clad agreement of 1887, which related solely to Carnegie 
Brothers and Company, Limited, and never did include 
the Carnegie Steel Company, Limited; and also to 
attempt to make binding on Frick another so-called iron- 
clad agreement of 1892 which Carnegie never before had 
executed, which Henry Phipps had always refused to 
execute, and which many other partners had never signed. 
This agreement, contemplated in 1892, Carnegie knew, 
as Frick now alleges, was absolutely void in 1899, and yet 
Carnegie appeared at a meeting of the Board of 
Managers of the Carnegie Steel Company, Limited, held 
on January 8th, 1900, in I’rick’s absence, and presented 
false and misleading resolutions, whereby he attempted to 
make operative and reinstate the so-called ironclad agree- 
ment of 1887, and also directed his co-partners to sign 
the so-called agreement of 1892, which neither he nor any 
of them had theretofore executed. All this, it is alleged, 
Carnegie did secretly, and purposely concealed the 
knowledge thereof from Frick. Carnegie was enabled to 
control his partners because most of them still owed the 
firm money for their interests, and Carnegie dominating 
the firm by a majority interest, they were unwilling or 
unable to withstand his demands. Carnegie induced 
some of his co-partners to sign the so-called agreement of 
1892, and then without warning sprung upon Frick a 
notice on January 15th, 1900, which he has also caused 
his co-partners secretly to sign, and which was based 
upon the pretended existence of the so-called ironclad 
agreement.” 


The answer of Mr. Carnegie will, it is said, take the 
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shape of a demurrer, containing an argument in defence 
of the “ ironclad’ agreement as an unassailable docu- 
nt, with other reasons why the affairs of the Corpora- 
— Should not be probed in Court. The interesting 
figclosures which are confidently expected should add to 
what is known regarding the past relations of the two 
men who have so long dominated the greatest steel 
concern in the world. A long and exhaustive document 
is looked for, setting forth the several agreements and the 
‘ais which brought the coke king and the steel king 
er in a pooling of business interests, and the whys 
herefores of the family quarrel which has brought 
a complete change of base. An incidental deve- 
Jopment of the quarrel is a suit that is being instituted 
against the Carnegie Company by the minority stock- 
holders of the H. C. Frick Coke Company with reference 
to the furnishing of coke to the steel company at less 
than market prices. The sum of money involved in the 


togeth 
and W 
about 


yroposed suit is said to run up to a gigantic figure. The 
estimated total of the Carnegie Company’s daily 


consumption of coke is 900 cars. The Frick Com- 
any produces about 1500 cars of coke a day, so 
that three-fifths of the whole goes to the steel 
concern at the low price of 1°35 dol. aton. In other 
words, the Carnegie Steel Company, it is alleged, saves 
from 15,000 dols. to 18,000 dols. a day. With the cost 
of production, freight rates and other items of expense 
in the manufacture of coke constantly going up, the 
minority stockholders of the coke company say that if 
the contract is allowed to run their profits will eventually 
be cut to almost nothing. The Court will be asked to 
annul the agreement altogether, and relieve the minority 
from a situation that has been forced upon them by the 
majority holdings. 

It is interesting to see that the moral of this rather 
sordid business, which we have already emphasised, is 
being rubbed in on that side of the Atlantic which is 
immediately concerned. The profits are made in a 
business that is carried on under the shelter of pro- 
tective tariff duties ranging from 25 to 50 per cent. or 
more, and averaging 45 per cent. ad valorem on the 
entire class of manufactures of iron and steel. The New 
York Times says that the exposure of “the extravagant 
benefits which protection confers upon the manufacturer 
at the expense of the helpless consumer makes it im- 
possible that the Republican Party or any other party 
should longer defend or maintain the barriers against 
competition, which have made it easy for the Carnegie 
works to earn profits of from 80 to 160 per cent. upon a 
capital which appears to have been largely in excess of 
the actual cost of the plants engaged in the business.” 
There is one short and easy way to make companies like 
the Carnegie content with a fair profit. That way is 
to take off the protective tariff duties that enable them to 
keep up prices at the 100 per cent. dividend notch. The 
Carnegie Company is, in fact, an impregnable monopoly. 
It controls all the materials of its manufacturing pro- 
cesses, from the iron ore of the Messaba Range to the 
finished article. It is a member of a combination or 
trust that includes the concerns big enough to be for- 
midable competitors. Its enormous profits enable it by 
sheer weight of money to crush out competition from 
smaller concerns. Competition from abroad is effectually 
shut out by the tariff. The Government of the United 
States is a powerful partner in the enterprise. Take the 
Government out of the partnership, as our New York 
contemporary proposes, demolish the tariff wall behind 
which these immense profits have been gathered in, and 
the Carnegie Company would no longer be able to tax 
the business of the country as it has taxed it for the last 
eight years. 

ILLEGAL PICKETING, 

Tur Employers’ Parliamentary Council have just issued 
an interesting document on the subject of the law relating 
to picketing. The evil of picketing has of late been 
brought home very forcibly both to master and man 
during labour disputes, and the difficulty of framing laws 
which will adequately deal with the question has been 
demonstrated time after time. What is picketing? is a 
question which is easy to answer in a general way, but 
extremely difficult to define accurately. There is a 
paragraph in the Conspiracy and Protection of Property 
Act of 1875 which lays down that ‘every person who, 
with a view to compel any other person to abstain from 
doing or to do an act which such other person has a legal 
right to do or abstain from doing wrongfully and without 
legal authority . . . watches or besets the house or 
other place where such other person resides, or works, 
or carries on business, or happens to be, or the approach 
to such house or place shall, on conviction 
thereof by a Court of summary jurisdiction, or on indict- 
ment, as hereinafter mentioned, be liable either to pay a 
penalty not exceeding twenty pounds, or to be imprisoned 
foraterm not exceeding three months, with or without hard 
labour.” This clause, if strictly adhered to, would seem 


' tocover the ground satisfactorily enough, but its force 


has been negatived by a somewhat bewildering proviso 
to the following effect : ‘‘ Attending at or near the house 
where a person resides, or works, or carries on business, 
or happens to be, or the approach to such house or place, 
in order merely to obtain or communicate information, 
shall not be deemed a watching or besetting within the 
meaning of this section.” 

For a long time the trade unions have used this proviso 
as a loophole for escape when their pickets have been 
sued for molesting men going to and from their work. 
They have maintained that, provided the pickets did not 
indulge in actual violence, the law allowed them to say 
what they liked to the working man to induce him from 
remaining at work. The unfortunate wording of the 
proviso has given a colouring to their argument, with the 
result that during the many years that have elapsed since 
the Act came into force, it has been taken for.granted, 
not only by the trade unions, but by the public generally, 
that almost any amount of moral intimidation was legal, 
though physical violence was not. A law of such a nature 


would obviously be unjust, as moral intimidation is often, 
if applied with sufficient persistency and skill, more 
galling to, and consequently more effective with, the 
working man than is actual assault. Yet it is certain 
that it would be equally unjust to pass a law which pro- 
hibits one man from speaking to another in the street. 
But now it appears, as the Employers’ Parliamentary 
Council pertinently point out, that verbal intimidation is 
illegal, and that an attempt to restrain a man from 
working by word of mouth is not covered by the clause 
‘to obtain or communicate information ;"’ that it is, in 
fact, as indictable an offence as is the blow of a fist. 

This point has been made manifest by the tedious 
Lyons v. Williams case, in which it was clearly laid down 
that by using persuasive arguments to restrain a certain 
man from working the defendant had laid himself open 
to the law. The plaintiffs in this case obtained an in- 
terlocutory injunction against the defendant from Mr. 
Justice North. The Court of Appeal confirmed this 
order, and a perpetual injunction was granted at the 
trial of the action by Mr. Justice Byrne in Feb- 
ruary, 1898, which was also confirmed in December of 
the same year by the Court of Appeal. Ever since 
then the trade unions have been threatening to 
take the case up to the House of Lords; but this 
step, acting no doubt on excellent advice, they have 
at last decided to abandon. The effect of this 
decision is a great step in the direction of the freedom 
of labour, for it means that, as long as the law stands in 
its present form, the urging of men to come out on strike 
is a punishable offence. Masters and men should bear 
this fact in mind, for, while it will often be difficult to 
determine where the legitimate asking for and giving 
of information begins and ends, it should now be clear to 
all that there will usually be a legal remedy against 
verbal as well as forcible intimidation, if the people con- 
cerned choose to avail themselves of it. ‘To put the 
matter shortly and plainly, until this case was finally dis- 
posed of, the publie generally were under the impression 
that if a picket said to a working man, “I will punch 
your head if you go in at that door,’ he was merely 
giving the mana piece of information against which there 
was no ground for action unless the threat were to be 
carried out; and if the picket put his phrase into another 
form, such as, ‘* Would you like to have your head 
punched?” he would merely, according to the law, be 
‘‘asking for information.” Now, however, it is clear 
that either of the above phrases would be indictable, as 
they would come into the category of “persuasion.” 
It is a cause for congratulation that this matter has been 
finally made clear. 

THE CLYDE TRUST AND NEW DOCKS. 

TuHoucu the Town Council of the Royal Clydebank Burgh 
of Renfrew obtained from Parliament last session—after a 
very stiff fight in repelling the objections of the Clyde Trustees 
—powers to proceed with the construction of a large tidal dock, 
it now seems not at all unlikely that the work will eventually 
be carried out by the Clyde Trust. Negotiations with this end 
in view have been proceeding for some little time past, and 
any day now may see the parliamentary powers obtained by 
Renfrew transferred to the hands of the larger, the more 
experienced, and it may be said, the more fitting authority. 
When the preamble of the Renfrew Bill was found proved, 
that of the Clyde Trust measure, in so far as it related to the 
making of new docks at Shieldhall—four miles or so above 
Renfrew—was rejected. Power was, however, granted the 
Trustees to construct a dock at Clydebank below Renfrew on 
the opposite side of the river, but as this left their system of 
accommodation for shipping somewhat lop-sided, they at once 
prepared to renew their application for docks at Shieldhall. 
Though Renfrew might again succeed in defeating the Clyde 
Trust on this score, the expense entailed would add largely to 
the burden already on the shoulders of the ancient and royal 
burgh, and even apart from this, the feeling of being handi- 
capped in competition by the Clyde Trust docks already exist- 
ing, and by the new one about to be constructed at Clyde- 
bank, is not altogether an assuring element in the case. On 
vhich side negotiations were first begun need not be inquired 
into. On the part of the Renfrew authorities it is not un- 
natural, to say the least, that they should be found ready 
enough to entertain a proposal which, while preserving to 
them the fruits of their recent triumph at Westminster, would 
free them from the responsibilities of constructing and 
successfully administering a large dock—in which, after all, 
they are novices. On the other hand, the Clyde Trustees 
cannot be indifferent to an arrangement which would help 
them without further application to Parliament, to utilise 
completely the whole of the facilities for accommodat- 
ing shipping from the top of Glasgow harbour down 
to Chydebank, and tend to re-establish their absolute 
supremacy as regards dock and harbour authority on 
the upper reaches of the Clyde. Moreover, the site of the 
projected Renfrew dock is acknowledged to have natural 
advantages which the land available at Shieldhall does not 
possess, and this in itself has been a consideration helping 
the Clyde Trustees to more readily entertain negotiations 
with the Renfrew authorities. At the last meeting of the 
Committee of Management of the Trust held on the 2nd inst., 
when a lengthened discussion took place on the subject, a 
motion was proposed that negotiations should cease, but this 
was defeated by a large majority, and the matter was again 
remitted to the Sub-committee to continue the negotiations 
and report. So far as can be understood, the main points at 
issue between the parties have reference to finance. Renfrew 
doubtless wil! desire to have one or two representatives on the 
Trust, but as the re-constitution of the Clyde Trust is a 


matter which is being earnestly discussed, at any rate, and. 


likely to be brought about, the questions of conceding to 
Renfrew adequate representation on the board surely cannot 
amount to an insuperable obstacle to the consummation of the 
present important negotiations. 


MINES (ELGHT HOURS) BILL. 

Tr is a very good thing for the engineering and iron and 
coal and related trades that the Mines (Eight Hours) Bill 
has again been thrown out. Had it been passed, the output 
of coal in the United Kingdom would have been decreased to 
an extent variously estimated at from 10 to 20 per cent., or 
from 20,000,000 to 40,000,000 tons, and the level of prices 


would have been still further raised. As it is, engineers 
can hardly get enough coal, and they have to pay enormous 
The colliery proprietors would have been hard hit, 


prices. 
for such a law would still further help the already 
considerable competition which they have to meet 


from Silesia, Westphalia, France, and Belgium; and 
which they are beginning to meet also from America, 
for it is stated that first-class steam-raising fuel can 
at the present time be shipped in the States and 
delivered at Genoa, Venice, or Trieste, at 7s. or 8s. per 
ton less than Cardiff coal, or 3s. or 4s. less than Newcastle 
coal. It can probably also be delivered at the Northern 
European ports at slightly under the cost and freight price of 
Scotch coal. An experimental shipment of American coals 
to Newcastle has also, we believe, lately been made, with a 
view to ascertaining whether such a trade would be remune- 
rative. Members of the engineering and iron and steel 
trades are almost as much interested in the defeat of the 
measure as the coal trade itself, and it would indeed have 
been an injustice had it passed, because the miners them- 
selves are not unanimous. The number of persons employed 
in and about the coal mines of the United Kingdom is 
678,000, of whom 545,000 work under ground. But out of 
these totals the miners of Northumberland and Durham, to 
the number of 145,000, are opposed to it. Industrious men 
who want to make extra money would have their hands tied. 
What may be termed the “health” argument caiunot be 
sustained, for statistics show that out of 100 employments, 
some of which involve comparatively little physical work, 70 are 
much less healthy than that of a coal miner. Moreover, the lot 
of the British miner has steadily improved of late years, for 
in 1872 there was one death among 232 workers, whereas 
now there is only 1:2 deaths among 10CO workers. And for 
this the miner has to thank our engineers, who have pro- 
vided him with better and safer ventilating and lighting 
apparatus, and also with improved winding machinery, better 
underground haulage facilities, and so forth. 


ARMOUR PLATES FOR THE BRITISH ADMIRALTY. 


Mr. GoscHEN, in his statement on the Naval Estimates, 
submitted to Parliament on Monday week, stated that the 
three Sheffield firms had increased their output of armour by 
50 per cent. during the current year. That, of course, means 
the official year, which terminates on March 31st. As a 
matter of fact, the vast extensions made in the armour-plate 
departments provide for a good deal move than 50 per cent. 
These extensions are now practically completed, and within 
a short time the production of armour plates will be doubled. 
It is expected that at least 30,000 tons of armour per year 
will then be manufactured. When Mr. Goschen visited the 
Sheffield armour-plate makers three years ago, he gave them 
such assurance of continuous employment as a Cabinet 
Minister in his position could give. The firms then set 
themselves to increase their productive powers; but two 
grave factors interfered with their enterprise. One was the 
engineers’ strike, which greatly delayed the delivery of 
machinery. Another was the necessity to change from com- 
pound armour to Krupp plates. The Krupp process is the 
latest evolution in ships’ clothing, and under its con- 
ditions the output is slower. Moreover, so superior 
are these plates, that the Admiralty find they can get as 
much protection out of a 6in. plate as they used to get out 
of a 104in. plate. They are, therefore, ordering the thinner 
plates more freely. This diminishes the tonnage of plates 
manufactured, but does not affect the area of ships’ sides 
covered. In about a twelvemonth’s time another great 
English house will begin the manufacture of armour plates 
on an extensive scale. As there is very little foreign work 
being done in that way—the armour for a Japanese battle- 
ship being about the only foreign order on hand—the com- 
bined facilities of the Sheffield firms will be at the disposal 
of the British Admiralty, who will have plates delivered to 
them quite as rapidly as they can be taken in hand at the 
dockyards. 


PROGRESS OF THE SIMPLON TUNNEL. 

Ir appears from our latest advices that the progress of the 
preliminary gallery or heading which is being driven from 
Brigue, the northern entrance of the Simplon Tunnel to 
Isella, which is the southern terminus, is proceeding apace. 
A few particulars up to date of the incipient stage of this 
great and important undertaking will not be out of place. 
At the end oi November last a length of S8000ft. had been 
carried forward from the north end, and 4700ft. from the 
approach in Piedmont, making the total length excavated 
equal to 12,700ft., or 2:4 miles. The corresponding figures 
at the beginning of the present year were 8500ft. and 5200ft., 
or 2°6 miles in the aggregate. In the approaches to the 
tunnel 660 men are at work at the Brigue end, and 280 at 
that in the neighbourhood of Isella, or 940 men for both. 
There are 1120 and 950 men, or altogether 2070, employed in 
driving the gallery, and 2700 more engaged in the workshops 
and repairing sheds. A grand total of some 5700 working 
men is not a very large personnel for so extensive an under- 
taking, but it must be borne in mind that the space inside the 
headway is necessarily very limited, and cannot afford work- 
ing room for more than a certain number of men. The 
monthly progress, which has been at the rate of about a 
thousand lineal feet, is not very remarkable, but the piercing of 
the small sousterrain was made in the face of great difficul- 
ties, which have now been partially overcome. Thus at the 
northern end the strata of calcareous schist has been success- 
fully bored through by mechanical power at a daily advance 
of 17ft. per day. At the Isella approach the beds of gneiss 
have been perforated at the rate of 153ft. per day. Calcula- 
tions have been made of the probable time that will be 
required to complete the work, but it would be premature 
to indulge in any such idle speculations at the present time. 
If the example at Mont Cenis be taken as a guide, then 
that at the Simplon would require twenty years to construct. 


RUSSIA AND INDIA. 

Wiru a thoughtfulness which it is to be hoped will be duly - 
appreciated by the British Government, the Bourse Gazette 
discusses the question of connecting the Russian and Indian 
railway systems. The “inspired’’ organ referred to can 
quite understand that, from a British point of view, the 
authorities in London should show a certain desire to 
approach this project, and should be disposed to bring such 
a connection about by way of Afghanistan. The British 
Government is taunted with endeavouring to mislead Russian 
statesmen by pointing out to them that the key to India lies 
across Afghanistan, while Russia is beginning now to see 
that its railway system in Asia must find its natural exten- 
sion across Persia. In the words of the article in question :— 
“ Herat is the central point of the import and export trade 
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of Persia. Whatever Power holds Herat that Power will be 
the actual master not only of the road to Teheran, but also 
of the road leading to Kabul and to the Punjaub. It will 
thus be seen that Russia’s intercourse with India will be 
guaranteed to a far greater extent by way of Herat and 
Teheran than it would be by means of a railway across 
Afghanistan.” This is plain speaking, and it is of a nature 
calculated to throw no little light upon Russia’s pretended 
interest in developing the natural resources of Persia by con- 
structing railways across that country from the Caspian Sea 
to the longed-for “‘ Window on the Indian Ocean.” 


AMERICAN IRON TRADE CONDITIONS. 


Ir would appear that the production of pig iron in the 
United States is outrunning the demand. At the beginning 
of February the weekly production was at the rate of a trifle 
more than 15,000,000 tons per annum. At the same time 
there was an increase in unsold stocks, which indicates that 
unless consumption quickly rises several thousand tons a 
month above the largest of last year, it must fall below the 
present output, in which event there will be a real accumula- 
tion of stocks to affect prices. Buyers are holding aloof ; 
their requirements for the first half of the year have been 
met, and with the Presidential election in prospect they are 
no longer willing to pay the outrageous prices which were 
forced from them some months back when their necessities 
were great. As the Iron Age puts it, “In many branches of 
the iron trade buyers and sellers are still pretty far apart, 
nor have events shaped themselves as yet to make an early 
breaking of the deadlock probable. So far as pig iron is con- 
cerned, there are reports that some important sales of 
foundry iron have been made for shipments abroad. It 
appears, too, that negotiations are pending for the sale of 
considerable quantities of basic pig for Germany, to be de- 
livered during the second half of this year.” The greater 
willingness of producers to deal with foreigners indicates 
aloofness on the part of their own fellow-countrymen. The 
changed attitude is noticeable in finished material. The 
plate trade, we learn, is still weak, in spite of the fact that 
some lots of magnitude have been placed lately. In the steel 
rail trade there is some complaint of shading on light sec- 
tions, while in the standard sections the outside lots pre- 
viously referred to are still unsold. 


BOILER LEGISLATION, 


Tr is a matter for congratulation that the motion for the 
second reading of Boiler Registration and Inspection Bills, to 
which we referred in a leading article last week, was with- 
drawn in the House of Commons on Wednesday. At the 
suggestion of Sir Mathew White Ridley, the question has 
been referred to a Select Committee. It is to be hoped that 
the Committee will consist of persons who have no direct or 


indirect interest in the Bill, and we may confidently anticipate | 
: “ ; are in constant use, and one of the three is always in 


that under the circumstances a measure which we are fully 
persuaded would be rather injurious than beneficial will be 
tinally rejected. 


LITERATURE. 


Billiards Mathematically Treated. By G. W. Hemmina, 

.C. London: Macmillan and Co. 1899. 
How comes it that this treatise should precede the corre- 
sponding mathematical treatment of walking, flying, 
swimming, or bicycling, or any of the operations which 
we carry out instinctively, but never so well as the 
animals that ‘‘ walk and wot not what they are?” It is 
remarkable how the boy in buttons, employed as the 
marker, with the run of the table, will in a short time 
becomie a match for the best billiard talent of the club. 
Mr. Hemming has set himself the task of explaining how 
such things can be; but in the operation he has to intro- 
duce so many working hypotheses at every stage of the 
argument that the billiard players to whom the book is 
addressed will be able to observe sarcastically that 
mathematics has not been reduced to the level of one of 
the exact sciences. Like Professor Perry in his ‘‘ Spinning 
Tops,’ Mr. Hemming walks gingerly over the tight rope 
of mathematical argument, discarding as he goes any 
awkward analytical retinement or difficulty, and so he 
arrives at the other side with formulas which tell the 
player @ posteriori that he has adopted the correct 
procedure. But woe betide the unlucky mathematician 
who is called upon, in the expansive humour of the 
billiard room, to explain the process of the argument. 
The problem is essentially so difficult and complicated 
that a working hypothesis has to be introduced wherever 
an analytical difficulty arises; and this arouses the 
nonconformist conscience in our mathematical instinct, 
always ready to object to another calculator’s assumptions 
and approximations. 

Mr. Hemming is a veteran author of successful text- 
books on the calculus, but he leaves it to the reader to 
infer the meaning of many of his symbols, say, the double 
solidus on page 8, as an abbreviation for “ parallel to.” 
A simple ingenious experiment is described on page 5, to 
show why the height of the cushion seven-tenths of 
the diameter of the ball, discovered by rule-of-thumb, is 
theoretically correct. So, too, the drag of the billiard 
ball, described on page 4, is imitated by the action of a 
napkin ring, pressed out by the finger with backward 
rotation. A model is described on page 25, not for actual 
use, but for showing graphically the effect of one ball 
striking another; it is well that the mathematician who 
may be called upon suddenly for explanation should be 
warned that the letter p is used in two distinct meanings, 
and that there is an unexplained difficulty about the 
curve AOq', as it is asserted that Oq' is the ultimate 
direction of the striking ball, while AqQ! is the Coriolis 
parabola or curve of deviation; and these two lines 
cross at an angle at q}. 

Appendix I. discusses the effect of nap on the motion 
of a ball, and is curious to read by the light of Osborne 
Reynolds’ experiments on rolling friction, deduced from 
the behaviour of railway wheels on rails. 

Appendix II. is the most practically useful part of 
the book; it investigates the question of margins of 
error in billiard strokes, and here theory can come to 


and brain. So, too, roude’s laws are useful for pre- 
dicting the effects of a slight change in an existing 
design of a steamship, while they would never profess 
to assign the resistance at all speeds of a hull of new 
design, the resistance being a function of the time since 
the vessel was docked, and of the intermediate growth 
of barnacles; the barnacles playing the part of the nap 
of the billiard table in Mr. Hemming’s mathematical 
treatment of the subject. 


The Plumber and Sanitary Houses. A Practical Treatise 
on the Principles of Internal Plumbing Work, or the Best 
Means for Effectually Excluding Noxious Gases from our 
Houses, SrEVENS HELLYER. Sixth edition. London: 
B. T. Batsford. 1900. 

A sIXTH edition of this excellent work has come to hand, 

which, while retaining all the good points of former 

editions, unites with them further information, and brings 
the whole subject thoroughly up to date. On former 
occasions we have been able to speak in terms of praise 
of earlier editions, and we can do no better now than 
repeat that the work can in every way be commended. 
It is well printed, well illustrated, well arranged, and well 
indexed; perhaps, in all these items, it is better even 
than those editions which have preceded it. The sub- 
ject matter throughout is characterised by sound common 
sense. If one has to find a word of adverse criticism, it 
is that the volume is somewhat bulky. But, on the other 
hand, we have large type and large scale illustrations, 

and we prefer the larger book, with large type, to a 

handier volume in which the type is smaller. 

There is one new chapter to which we would draw 
special attention. It is that on ‘Cesspools and their 
Overtiows.”” The author has never before attempted to 
discuss the question of sewage disposal. As he modestly 
says of himself, he does not feel the ability so to do, being 
neither a chemist nor a bacteriologist. As a fact, how- 
ever, he has shown in this added chapter that he has no 
mean a knowledge of this subject, so far, at all events, 
as large houses or mansions are concerned. An illustra- 
tion and description is given of a small plant to deal with 
the sewage of a country mansion, in which there are 
staying at times as many as thirty-five persons. The 
installation is wonderfully complete, and we have no 
doubt that it will work excellently. 


the assistance of practice without confusing the hand 


the house enters a small grit chamber, from which the 
sewage passes to a septic tank, and thence to an eftluent 
chamber before being delivered contact filters. Of these 
there are three, all placed adjoining one another. Two 


turn laid off for rest and aération. An automatic arrange- 


ment delivers the tank effluent first to one of the two | 


filters in use, and then to the other, and the filters are 
also emptied automatically. The only attention required 
is the changing of the filters, and the occasional oiling 
of the bearings of the automatic arrangements, and the 
raking now and then of the surfaces of the filters. 


BOOKS RECEIVED. 

Who's Who at the War? London: 
1900. Price 6d. net. 

Notes on Boiler Testing, By Frederick Grover. Manchester : 
The Technical Publishing Company, Limited. 1900. Price 1s. 
net. 

The Eleventh Annual Report oy the Victoria Jubilee Technical 
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Treatise on the South American Railrays and the Great Interna- 
tional Lines. Juan José Castro. Published under the auspices of the 
Ministry of Foment of the Oriental Republic of Uruguay, and sent 
to the World’s Exhibition at Chicago, Montevideo: La Nacion 
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Hydraulic Power Engineering: Practical Manual of the Con- 
centration and Transmission of Power hy Hydraulic Machinery. By 
G, Croydon Marks. With over 200 illustrations, London: Crosby 
Lockwood and Son. 1900. Price 9s. net. 

The Engines Vear-hook of Formule, Rules, Tables, Data, and 
Memoranda in Civil, Mechanical, Electrical, Marine, end Mine 
Engineering. By H.R. Kempe. With nearly 1000 illustrations, 
specially engraved for the work. Seventh year of publication. 
London: Crosby Lockwood and Son. 1900. Price 8s. 

Ice and Cold Storage Trades Directory and Hand-hook for 1900. 
For all connected with the refrigerating industry and allied trades 
in Great Britain, the Colonies, Europe, Asia, Africa, and the United 
States. London: The Ice and Cold Storage Publishing Company, 
Limited. 1900. Price 7s. 6d. : 

Hand-hook of Testing Materials; For the Constructor, In two 
volumes. Part I.: Text. Vol. II.: Illustrations. By Professor 
Adolf Martens. Authorised translation and additions by Gus. (. 
Henning, M.E. Ist edition. 1st thousand. New York: John 
Wiley and Sons. London: Chapman and Hall, Limited. 1899. 

Signalling across Space without Wires: Being a Description. of the 
Work of Hertz and his Successors. By Professor Oliver J. Lodge, 
F.R.S. 3rd edition. With additional remarks concerning the 
application to telegraphy, and later developments. London: The 
Electrician Printing and Publishing Company, Limited. Price 5s. 
net, 


THE HarBouR aT MONTE VipEo.—We have received 
from the Department of Public Works of the Republic of Uruguay, 
at Monte Video, an official publication relating to the new harbour 
which it is proposed. to construct at Monte Video, containing the 
Spanish text of the law and the administrative degree authorising 
the undertaking, with translations of the same into French, 
English, German, and Italian, and a map giving a general idea of 
the scheme ona scale of about 6in. to the mile. From the latter 
document it appears that the works include a series of basins from 
300 to 400 yards square, formed by enclosing portions of the bay 
by walls on the north side of the promontory upon which the town 
is built, an outer harbour of about 250 acres extent of rectangular 
form, about 1300 yards by 760 yards, and an entrance channel 220 
yards wide and about two miles Jong, through the shallow water of 
the estuary, the whole to be dredged to a uniform depth of 244ft. 
It is intended to provide for the cost’ by loans to the extent of 
£1,500,000, to be secured upon special harbour dues 3 per cent. on 
imports and 1 per cent. on exports, from January Ist, 1900, The 
amounts so raised to be administered by a special Harbour 
Financial Commission, 


The main drain from | 


ROYAL AGRICULTURAL SOCIETY OF ENGLAND) 


A SPECIAL meeting of the Council of the Roy 
tural Society of England was held on Tuesd 
13, Hanover-square, to consider the report of a 
appointed last July to inquire into the question of ar 
modifications or alterations in the existing show pal: 
which they might consider desirable after the present rotatio : 
of districts was completed in 1902. The report of the Special 
Committee stated that the Committee felt that they cond 
not take the responsibility of advising the Council to commit 
the Society to the holding of another series of shows oy th 
basis of the existing rotation, which would involve the shit. 
ing of the show from one district of England to another ion 
the next nine or ten years; and that the Committee had 
arrived at the conclusion that if the Society’s shows were to 
fulfil their proper function in the future, without an unwar. 
rantable drain upon the Society’s general resources, it would be 
desirable that if possible they should be held upon a perma. 
nent site near some large town, preferably in the centre 
of England, which would be convenient for railway access 
from all parts of the country. In fact, the endeavour of the 
Society in the future should be to bring the people to the 
show, and not the show to the people. 

Ip the discussion of the report it was urged that the real 
question was, what was best for agriculture and agriculturists 
and for the Society and its members. It might be that a 
fixed showyard was inevitable, but that time was not yet, 
There was the danger in a fixed site for the Society's show 
dwindling down to a Horse Show of professional showmen, to 
the exclusion of the more certain rent-paying stock, such as 
cattle and sheep. The implement makers were divided as to 
the advantages of a fixed show, which, if decided upon, should 
be in some town in the Midlands. A biennial show in the 
country was also suggested, the show being held in the alter. 
nate years in the Agricultural Hall. It was stated by one 
member that the farmers had great objection to the proposal to 
have a permanent showyard ; by another that everyone who 
had spoken and written to him on the subject was in favour 
of a permanent yard. 

In the result, the adoption of the report was carried by 
38 votes to 4, and the Committee were reappointed, with 
instructions to make inquiries as to any possible sites for a 
permanent showyard, and to prepare estimates of expense, 
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BALANCED PISTON VALVES FOR MARINE 
ENGINES. 

WirH the introduction of the triple-expansion engine the space 
| required on board ship for the propelling power became greater 
| than in the case of its forerunner, the two-crank compound type, 
| and since the four-crank and five-crank engine have been intro- 
duced a further encroachment on space has been made for their 
accommodation. To minimise as far as possible the space occupied 
by the four-crank type of engine, as well as to reduce weight and 
secure other advantages, Mr. William O'Brien, formerly of the 
| Fairtield engineering staff, has devised a balanced piston valve, 
which he brought recently under the notice of the Institute of 
Engineers and Shipbuilders in Scotland, By its application 
to the four-crank engine the space taken up fore and aft 
will only be about the same as formerly required by the three- 
crank engine. The space thus saved -might be utilised in warships 
for the better equipment of magazines, &c., and in merchant vessels 
for cargo-carrying purposes or passenger accommodation, as 
required, By means of diagrams a comparison was made between 
an engine of the four-crank type recently completed by an eminent 
engineering firm to indicate 2500 horse-power with two piston 
valves and two flat slide valves for the four cylinders, and an 
engine fitted with cylinders of the same dimensions to indicate the 
same horse-power, having only two of the balanced piston valves and 
two sets of valve gear for the four cylinders. The latter engine was 
| 5ft. 3in. shorter over all, and had fewer working parts than the 
| former. There were only two sets of valve gear as against four sets, 
while the reversing shaft is only half the length required for 
the four sets of valve gear. Some of the pipe connections between 
the receivers were shortened and dispensed with, Mr. O'Brien 
| stated that with these reductions, and the amount of metal 
saved, the weight of the engine is considerably less, A fea- 
ture also in engines designed for this type of valve was the 
fewer number of joints, thus minimising the danger of leakage, 
saving workmanship, and reducing the cost of production. As 
to the formation of the valves and their action in relation to the 
ports of the several cylinders, in the combined high-pressure and 
intermediate-pressure valve, dealing with five ports, the top and 
bottom ports took the boiler steam pressure into the high-pressure 
cylinder through the straight ports at the top and bottom of the 
cylinder. The exhaust steam from the cylinder passed over the 
top and bottom ends of the valve into the interior of the valve, and 
from there it passed through the ports on each side of the middle 
or exhaust port into the intermediate-pressure cylinder through the 
curved ports leading to the top and bottom of the cylinder. The 
exhaust from the intermediate-pressure cylinder passed into the 
middle port of the valve, then into the receiver or connecting-pipe 
to the valve for the two low-pressure cylinders. This valve, which 
differed somewhat from the before-mentioned valve on account of the 
steam pressure in the two cylinders = the same, had only three 
ports. The two end ports conveyed the steam from the inter- 
mediate-pressure receiver to the forward low-pressure receiver by 
the straight ports at the top and bottom of the cylinder, and the 
exhaust steam passed over the ends of the valve into its interior, 
thence to the exhaust or middle part of the valve which was open 
to the condenser. The steam to the after low-pressure cylinder 
was admitted through the same two end ports of this valve by the 
curved ports leading to the top and bottom of the cylinder ; the 
exhaust from the cylinder passing into the middle port of the 
valve and thence to the condenser, 


THE CHARING Cross AND STRAND ELectriciry Cor- 
PORATION, — Early last Saturday morning a serious fire broke out at 
the Maiden-lane station of the Charing Cross and Strand Elec- 
tricity Supply Corporation, The station—one of three owned by 
the Corporation—is situated in the block of buildings which em- 
braces the Adelphi and Vaudeville theatres, and but for the 
prompt attention of the Metropolitan Fire Brigade, might have had 
far more disastrous results. Fortunately it was confined to the 
works of the corporation The works are of extensive dimensions, 
the plant being distributed over several floors, The machinery 
includes steam dynamos and motor generators, the latter being 
driven by current derived from the Lambeth station of the same 
company. Of the thirty-two machines sixteen were destroyed, but 
fortunately the load at the time was comparatively light. The 
staff of engineers were busily employed on Saturday making 
temporary arrangements for supplying current to their larger 
customers and the theatres, by connections with their Drury-Inne 
and Lambeth stations, and succeeded to such a degree, that in all 
cases where necessary a portion of their supply was available on 
the same evening, and by Tuesday, we are informed, about 80 per 
cent. of the regular supply was available, The cause of the fire 
has not up to the present been traced, but, we understand, although 


the conflagration originated at the works, there were no defects in 
the circuit, 
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LETTERS TO THE EDITOR. 


hold ourselves responsible for the opinions of our 


THE VALUE OF A HORSE-POWER. 


«» —In your interesting leader on the Kettle Brook water cases 
lg pel February 2nd you stated the facts accurately, | 


1 with a single oversight which is of some moment, and on 
my paper was somewl! at obscure. 

The award for injury arising out of the loss of the water was 
based not only upon the loss of the water itself, but upon any con- 

7” nitant loss or injury. One mill lost every drop of its water, 
ye being situate within the drainage area, was abandoned. 
‘The Commissioners decided that the combined value of the forty 
horse-power lost and of the mill property itself was 66,000 dols. 
Certain other millowners owned two reservoirs at the point of 
taking, and these mill ponds or reservoirs, together with the stored 
water in them when taken, were estimated to be worth 47,000 dols. 
Some portion of the barge sustained by those manufacturers who 
had mills near the point of taking, and who received 130,000 dols. 
of the 500,000 dols., was based on the meer their mill properties 
had received because of loss of water in sufficient volume to carry 
off the dye and other refuse previously thrown into the stream. 
Just how large a proportion of this 130,000 dols. was accredited to 
this injury is not known. Perhaps 10 per cent., or 13,000 dols. 
If, then, these three sums, 13,000 dols., 47,000 dols., and 
66,000 dols., be added together, giving 126,000 dols., and this sum 
subtracted from the 500,000 dols. award, we have as the capitalised 
value of an intermittent water horse-power, not £100, but about 
£75, or about £4 10s. a year. Coal in that region sells for a little 
jess than £1 per ton, so that, taking three tons per year per horse- 
ower, £1 10s. is left for all other expenses instead of £3 15s., as 
computed in your editorial. 

It must be borne in mind that these water powers required the 
presence of a steam power plant of nearly the full water power to 
render them steadily available throughout the year, in all stages 
of the stream. 

I do not quite understand what thought you intended to convey, 
in your explanation of the error—if error it be—of my contention 
that “ ‘the theory of the experts for the petitioners, that a horse- 
power is a commodity with a fixed value at any point, save right 
at the point where it 1s generated, is absolutely erroneous.’ In 
this we do not agree with him, At any place and at any time 
the value of water power is what it will bring in the open market. 
If no one wishes to utilise a waterfall, it possesses no value to the 
owner as a source of power. If two or three individuals want it, 
then its value is the sum which the highest bidder is prepared to 
yay for it.” 

if I expanded my claim, it would be in very much your own 
words. The petitioners tried to find a fixed market value for 
1 horse-power, and then to apply that value to each horse-power 
at every privilege. My contention—and I testified on behalf of 
the defendant—was exactly what you appear to say, namely, that 
each privilege has a value dependent on what the highest bidder 
is prepared to pay for it, and on nothing else. But I suppose the 
thing valued is the real estate, and not the energy in the waterfall. 
If the real estate is worth a certain sum of money more on account 
of the presence of the waterfall, then, as it is the energy in the 
waterfall that gives the real estate its enhanced value, any one of 
the horse-powers given out by a single waterfall is as valuable as any 
other horse-power given out by the same waterfall. At any one 
of our large water-power privileges, as at Holyoke, let us say, a 
uniform price is charged for each unit of power sold by the owners 
of that privilege. But the price asked per unit of power sold is 
not the same at any two cities or at any two privileges; it is 
different at Holyoke from what it is at Lowell. The reason is out- 
side of the cost of developing the power at either place. There 
are manufacturing advantages at one place which do not obtain 
in the same degree at the other. 

My contention, therefore, put into other words, is that, how- 
ever true it may be that a unit of power at one privilege has a 
value identical with the value of every other remaining unit at that 
privilege, yet there is not necessarily an equal value attaching to 
the same unit of power if developed at any other privilege, or if 
transmitted to any other place. GeorcGe J, Rock woop, 

62, Summer-street, Worcester, Mass., 

February 21st, 


BOILERS WITH FORCED CIRCULATION, 


Str, —Oneiscontinually coming across the term ‘‘Serpollet applied 
to a tubular boiler heated externally, the steam being regulated by 
the amount of water pumped into the interior of the tube. In a 
book which is at present in my possession, dated 1829, ‘‘Stewart’s 
Anecdotes of Steam Engines,” vol. 2, I find the following :—‘‘ Dr. 
Alban, a physician of the town of Rostock in the Grand Duchy of 
Mecklenberg, generated steam by means of tubes of small diameter, 
which were calculated to sustain a very great pressure. The water 
was injected into the pipes by a forcing pump, and at each stroke 
of the engine as much fluid was thrown into the generators as 
sufficed to produce vapour for the next stroke. Alban regulated 
his injection pump to diminish or suspend its discharge according 
to the pressure of the vapour in the pipes, and when it was wished 
to stop the engine the forcing pump was merely put out of action. 

e pipes were immersed in an easily fusible metal, which was 
contained in a cast iron box exposed to the tire of the furnace. In 
order to prevent the metal from being over heated, Alban intro- 
duced a regulator to correct the intensity of the fire.” 

| think this information may be of some interest to many of 
your readers, as it was to me. G, EL 

Bow, March 3rd. 


OUR NEW GUNS AND AMMUNITION, 


Sin,—In your article on the above in THE ENGINEER of the 2nd 
March, page 230, you state that ‘‘ Lieutenant Meigs, of Bethlehem, 

as recently raised the question whether these small bores with 
high velocities are not an unprofitable form of energy, and we are 
proud to agree with him.” 

Further on in the same article it is stated that ‘Lieutenant 
Meigs has recently been engaged in designing and constructing a 
— un of large bore, namely, an 18in, gun, whose weight does 
hot di er much from that of our 12in, wire gun.” 

Permit me tosay that I raised this question in 1891-92, and that 
I sent calculations respecting the same, with designs for a 16in. 
gun, and eller gy age for the same, to the Admiralty and 
the War-office, and that in due course my drawings, &c., were 
returned to me. 

Subsequently I received an invitation from the Secretary of the 
Division of Military ais of the International Congress of 
Engineers, Major Clifton Comby, to contribute a paper on 
ordnance for the meetings which were to be held at the World's 
Columbian Exposition to be held in August, 1893. In compliance 
with that request I prepared a paper on “ Heavy Guns and Heavy 
Shells,” which is to be found in the United States Government 
— report, entitled ‘Operations of the Division of Military 
Theeering of the International Congress of Engineers, 1894.” 
rhe paper extends from page 317 to 337, and the question of the 
rival merits of small-bore cersis large bore gunsis fully gone into, and 
the advantages of the larger bore guns is fully proved. At page 
> I compared the ballistic data of Canet’s 24-centimetre gun of 
2 calibres length, and of 34°45 tons weight, with those of the 
= “centimetre gun of 25 calibres length, weighing only 33°14 tons 
yo and showed that, whilst the penetration of the larger shell 
: bg og range would be 2in. of iron /ess than that of the 
hell er shell, yet at 5000 yards range the penetration of the larger 
‘shell would be considerably greater than that of the 24-centimetre shell, 


whilst at all ranges thead vantage of the heavy explosive charge of the 
larger shell would be very great indeed, as the weight of it would 
be 2°35 times greater than that of the small shell. 

At page 334 is to be found a table in which it is shown that, with 
low-pressure powder, charges of black powder, #.¢., smoke-produc- 
ing powder, a mean effective pressure of 7‘5 tons per square inch 
in a 12in. gun would give a velocity of 3235ft. per second to a shell 
weighing 7141b., showing an efficiency of 1347 foot-tons per ton 
weight of gun. But I must not occupy more of your space, as the 
, can be easily referred to in the Official Report before 
named, 

Of course, with the new smokeless propellants higher velocities 
and greater efficiency may be obtained. ; but I think if any credit 
is due to the raising of the question of large bores versus small 
bores, that | may claim to have brought the matter very fully 
forward in the years 1891, 1892, and 1893, 

I may, in conclusion, remark that I proposed the 16in. gun and 
low-pressure powder specially for harbour defence, and for the 
attack of fortified sea-coast towns; and that I had advocated the 
retention of heavy large-bore guns in our ships, in consequence of 
the then ‘‘ recent improvements in hardened steel plates and nickel 
steel plates,” as stated in a lecture I gave at the Royal United 
Service Institution in April, 1891. 

Rosehill, Bournemouth, GEORGE QUICK, 

March 6th. Fleet Engineer, Retired. 


H.M.S. VIPER. 


Sik,—Our attention has been drawn to a paragraph in your issue 
of the 23rd February last, in which, when alluding to the variety 
of work turned out by Sir W. G. Armstrong, Whitworth, and Com- 
pany, Limited, you include the Viper. We wish to point out that 
the Viper has been built by the Parsons Marine Steam Turbine 
Company, Limited, to the order of the British Admiralty, the hull 
and boilers being supplied by R. and W. Hawthorn, Leslie, and 
———, Limited, as sub-contractors, to the order of the Parsons 
Marine Steam Turbine Company, Limited, while a vessel of similar 
size and character has been built by Sir W. G. Armstrong, Whit- 
worth, and Company, Limited, and has been fitted with steam 
turbine machinery of similar power to that of the Viper by the 
Parsons Marine Steam Turbine Company, Limited. We shall be 
glad if you will kindly insert this correction. 

In a further paragraph you allude to the Turbinia not having 
been able to go astern, and state that the Viper is the first steam 
turbine-driven craft able to go astern at a speed of 15 knots. We 
are desirous of having it understood that the Turbinia, more than 
two years ago, attained a speed astern of 64 knots, so that this 
problem was satisfactorily solved at that period. 

Pro THE Parsons MARINE STEAM TURBINE CoMPANY, LIMITED, 

CHARLES A. Parsons, Managing Director. 

Turbinia Works, Wallsend-on-Tyne, March 2nd. 


BOURDON GAUGES, 

Sir,—In principle, your correspondent ‘‘ X” is, of course, 
correct. 1 do not think that anyone doubts that the gauge tube 
increases in capacity when under pressure, and “ X’s” letter fur- 
nishes a first-class @ prior? proof that such must be the case. But 
I do not consider that this can be called an explanation why the 
tube bends. You would hardly give as the reason for the move- 
ment of a piston in a cylinder under the action of steam that the 
cylinder increases in capacity, though this is an essential to the 
performance of work by the piston ; you would rather say that the 
movement is due to the resultant of fluid pressures, &c. 

In the same way the undoubted and essential fact that the tube 
increases in capacity is hardly the sort of explanation of the bend- 
ing of the tube that is asked for, as I understand it, even if it can 
be called a reason. 

The reason, as I pointed out last week is, I believe, the ten- 
dency of the lower wall of the curve to straighten out or collapse. 
The problem is much facilitated by considering a saddle boiler 
which is simply a Bourdon gauge tube of great breadth. 

It is then perfectly obvious that it is quite impossible for the 
bottom surface to give way—without crumpling—unless it 
straightens out, and as it is attached at the bottom edges to the 
top surface, this latter must go too, and the result is a straighten- 
ing out of the whole system. J.S. V. BickrorbD, 

Camborne, Cornwall, March 3rd. 


PATENTED ARTICLES AT THE PARIS EXHIBITION, 


Sir,—In France, as in many other foreign countries, the law 
requires a patentee to work his invention within a certain period, 
under penalty of forfeiture of his rights 

Compliance with this reyuirement not infrequently entails both 
trouble and expense, and it will therefore interest holders of French 
patents to know that, by a law passed last December, every person 
who shall have exhibited at the Universal Exhibition an article 
similar to that covered by his patent will be considered so far 
as is necessary, to have Mell his invention in France during 
the course of the Exhibition. E. P. ALEXANDER AND Son, 

19, Southampton-buildings, Chancery-lane, W.C., March 6th. 


AN OPTICAL PROBLEM, 


Sir, — Your correspondent Mr. Seabroke is either wrong or 
obscure when he says, ‘‘ Waves of light of different colours cannot 
interfere.” White light, including rays of all wave lengths— 
colours—will give black interference rings and lines, which it could 
not do unless promiscuous interference took place. If it did not, 
then some colour would escape. Again, the wave lengths of any 
ray cannot be altered without producing change of colour. But 
Mr. Seabroke, as I understand him, admits that an alteration in 
wave lengths—delay—can take place in the same ray, which comes 
to an admission that dissimilar colours can interfere. If Mr. Sea- 
broke can really give a satisfactory theory of ‘delay ” in light 
waves, he will be the first to do so, 

Oxford, March 7th. LUCIGEN, 


TENDERS. 


LOUGHBOROUGH CORPORATION WATER. 
ConTRact for the construction of an impounding reservoir, of a 
capacity of 510 million gallons in the Blackbrook Valley, com- 
prising a masonry and concrete dam 482ft. in length and 108ft. 6in. 
in height from foundation to top of parapet, and all So Serco 
works in connection therewith. George and F. W. Hodson, 
engineers, Westminster and Loughborough. 


£4. ¢€ 
J. F. Price, Nottingham... .. .. .. .. .. 980,186 10 0 
Joseph Tomlinson, Derby .. .. .. .. 77,7111 11 
A. Kellett and Co., Limited, Westminster .. 74,816 3 2 
Thomas Smart, Nottingham .. .. .. .. .. 74,589 0 0 
J. D. Nowell and Co., Nottingham .. .. .. 73,017 5 3 
Enoch Tempest, Manchester... .. .. .. 70,317 10 0 
C. H. Walker and Co., Limited, Westminster.. 69,222 2 10 
B. Cooke and Co., Westminster .. .. .. .. 638,492 0 0 
A. Braithwaite and Co., Leeds .. .. .. 62,71915 5 
H. Fotherby and Son, Burnley .. (accepted) 58,707 2 5 


Royat InstituTIoN.—The Right Hon. Lord Rayleigh, F.R.S., 
will not deliver the second of his course of lectures on ‘ Polari: 
Light ” at the Royal Institution on Saturday afternoon next—the 
10th inst.—owing to the sudden death of his mother, the Dowager 
Lady Rayleigh, There will be no lecture on Saturday afternoon. 


THE GREAT NORTHERN RAILWAY. 


BRIDGES OVER THE RIVER AIRE. 

As already mentioned in our previous articles, the most 
important of the bridges under the new branch line, 
is the larger of the two spanning the river Aire at Thwaite 
locks. In order to comply in an adequate and satisfactory 
manner, with the requirements of the Aire and Calder Navi- 
gation authorities, the railway company was obliged to 
design and construct this bridge upon the swing principle. 
The bridge is only to be worked as a swing bridge when all 
the other bridges over the Aire are converted to swing 
bridges. It has therefore been designed to meet that re- 
quirement, but the machinery for working it has not yet 
been put in. A specially large block of granite for the pivot 
had to be procured, and has been placed in position. The 
principal conditions stipulated for were, that there should be 
a clear span of 170ft. over the river, and a land opening of 
60ft. at the south end, as shown in Fig. 1, which is a plan 
representing longitudinally, parallel to the axis of the bridge, 
one half of it, as seen from above, and the other half as 
it exists at the level of the foundations. The centre or 
pivot pier is of a circular form, 45ft. in diameter. In front 
of it is the wall of the Aire and Calder Navigation, which 
appears to form a part of the foundations of the pier, and the 
direction of which makes an angle of skew of about 66 deg. 
with the line of track. 

On the plan in Fig. 1 the direction of the face of this wall 
at the top is given by the line A, Bj, that of the face of the 
concrete at top by C; D,, and E, F, shows the concrete at the 
foundation level. Both the abutments of the swing bridge 
proper are parallel to one another and square to the longi- 
tudinal axis of the structure. Referring to the elevation in 
Fig. 2, it will be seen that the left approach is carried by an 
ordinary embankment, while that on the right runs over a 
viaduct consisting of a couple of steel plate girders 21ft. in 
span. From the one abutment to the other the bridge is on 
the “ straight,” over both the river and the land spans, but 
at or near the right abutment the railway commences a 
curve with a radius of twenty-five chains. As a consequence, 
the side face of the right abutment opposite to the middle 
pier of the viaduct is inclined a little, and is not parallel to 
the side next to the swing bridge, thus imparting to the right 
abutment a slight wedge-shaped form, as evidenced by the 
fact that in Fig. 1 the breadth at the top of the pier is 
20ft. Sin. and 21ft. 4in. at the centre line of the railway. 
Both the wingwalls on the left-hand abutment are splayed, 
as may be observed from the plan in Fig. 1, and also that the 
back of the walls from their junction with the pilasters of 
the abutments to the newels are in the same straight line, 
and not broken by offsets, as shown in Fig. 7. 

The elevation in Fig. 2 represents the general out- 
lines and proportions, and the type of design and con- 
struction adopted in the principal component parts 
and essential characteristics of this bold and important 
example of the swing principle. This class of bridge, while 
obeying the uniform and constant laws governing it, varies 
considerably in details, and a fair amount of latitude is 
allowed in these respects, according to the character of each 
example. 

A cross section in front of the left abutment is shown in 
Fig. 3, and half cross sections made of the circular pivot pier, 
through planes at right angles to one another, in Fig. 4. 
The massive character of the pier is relieved by six brick 
arches, 15in. in depth, each 6ft. 9in. by 4ft., built in the 
interior or body of the pier, which rests upon a foundation of 
cement concrete, mixed in the proportion of 6 to 1. A full 
cross section is given in Fig. 5, in which the double track is 
carried upon longitudinal rail bearers, riveted in between steel 
cross girders of the plate kind. The cross section of the 
bridge, and the elevation of the central pier, 6ft. in width at 
top, of the two-span viaduct is represented in Fig. 6, The 
superstructure consists of four steel plate girders, each of 
which is placed directly under each rail, so that no cross 
girders are required. Steel girders are employed for the 
parapets, and the clear inside width between their webs is 
27ft. 3in. Sections of the wingwalls are shown in Figs. 7 
and 8, of which the former is taken at the highest point of 
the wall where it joins the abutments. Here the thickness 
above the footing courses, which are built of ragstone, is 
13ft., and the batter is one in eight. A mass of cement con- 
crete, 14ft. 9in. wide, and of an average depth of 11ft., forms 
the foundation. In Fig. 8 the section is taken through the 
wall at its lowest point, just in front of the newel, where the 
construction is, on a smaller scale, exactly the same as that 
illustrated in the former figure. 

It will be readily understood that in a swing bridge of the 
magnitude under consideration, the constructive details 
must be of a very arduous and occasionally of a very 
complicated character, and it will be, therefore, necessary to 
place them before our readers in a lucid and readily com- 
prehensible manner. A longitudinal section of one of the 
main girders extending over both the river and the land 
spans is represented in Fig. 9. Each apex of the upper 
boom is figured consecutively from 1 to 19, and the separate 
bays or panel lengths are similarly figured. Four vertical 
cross sections—Figs. 10 to 13—are taken through Fig. 9 in 


Fig 12. 
Transverse Section C.C 
v8 v8 Fig 13. 
| Transverse Section 
VIS_ 


the bays 3, 7, 8, and 15, and the whole longitudinal section 
in Fig.9 must be regarded in the light of a key to the various 
details described and illustrated in the articles. Both the 
upper and lower booms of the main girders are of the 


trough pattern, 3ft. Gin. in width and 3ft. in depth, and 


| 
| 
| 
| 
| 
| 
| 
| 
| 
= | 
i 7 
| 


SIAN 


] \ = | a.e 
| 
1 = 
i 
| i 
vy 
9 92 ) 
gg 


doy 


UO 


THE ENGINEER 


= | 
| 
| 9 
AHL ANGIUA ONIMS—AVMTIVU NUDHLUON LVAUD 


A 
~ Marcu 9, 1990 
’ 
t ¥ | N 
kits 
=: | | Wer 
| 4 | 
|| 
SSS 
}--- 
RSS 
} ‘ v 
| | 
| 
| | 
| 
| 
| 
| 
| je} 
ie. pout | lols ~ > 
Kea is . 
| 
: 
a a 
i 
| | | > ] 
4 
| 
| 
— 1.44 if \ 
| 
~ 
© 
” 


Marcu 9, 1900 THE ENGINEER ce | 961 


GREAT NORTHERN RAILWAY—SWING BRIDGE OVER THE AIRE 
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the girders themselves have a depth of 30ft. at their | 


bearings over the pier. This maximum depth is gradually 
reduced by the curvature of the upper boom to Oft. 10in. at 
north end of the river Span, and to 8ft. Qin. at 
bw land or south end span. Between the main girders 
there is a Clear width of 26ft. 6in. ‘The web of the main girders 
er the N type, and consists of a vertical and diagonal 
pa All the vertical members with the exception of 
noe the circular pier, which are of the box girder form, 

“ pe: by 2ft. 3in., are of the H cross section, built up of 
in r Plates and angle steels. The diagonal bracing is similar 
re esign, except in those panel lengths where it is necessary 
introduce counterbraces. These are made of flat bar steel, 


so as to enable them to cross or pass the others. It will be | of the main girders over the pier, and it is clear that the 


seen, on referring to the longitudinal section in Fig. 9, that | 
the centre lines of the vertical and diagonal bracing intersect | 


within the depth of the upper and lower booms respectively. | 
Owing to the diminution in the depth of the main girders in | 
panel lengths 1, 2, 17, 18, and 19, these five cannot be con- 
nected at the upper boom by overhead bracing. Between 
these bays the upper booms are strutted and tied together by 
a rigid system of horizontal and diagonal wind bracing, and 
the lower booms are in a similar manner connected by a con- 
tinuous series of diagonal bracing. 

Of the four transverse sections in Figs. 10—13 the strongest 


and deepest is that which unites together the upper booms 


strength of them all varies with the depth of the main 
girders at the point where they are attached—in other words, 
as the leverage. 

We may now pass on to the details of the structure, com- 
mencing with Fig. 14, which represents an elevation of a 
portion of the south end of one of the main girders over the 
bearings on the south abutment at the junction of tho 
terminal diagonal bar D 2, with the solid plate web consisting 
of side plates gin. in thickness, with vertical joints 4ft. 


apart, covered with wrappers 10in. by gin., and a pair of 


| angle steels 5in. by 34in. by Zin. The vertical end plates are 


Sin. thick, and are bolted to the angle steels, which attach 
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them to the side plates of the main girders by bolts Zin. in 
diameter, with a pitch of 4in. In both the upper and lower 
booms the vertical and horizontal plates are united by angle 
steels 4in. by 4in. by gin., with rivets fin. in diameter, and 
having a uniform 4in. pitch. The joints in the vertical 
plates of the upper boom have double cover plates 3ft. 4in. in 
length and jin. thick, with rivets having an alternate pitch 
of 8in., and a diameter of fin., as shown in Fig. 14. A longi- 
tudinal section of Fig. 14 is given in Fig. 15, with a plan of 
the floor plates, steel girders 1ft. Gin. broad, and joint strips 
Gin. by gin. According to their position in the breadth of 
the bridge, the cambered floor plates, which are 8ft. 
long, vary from gin. to ,yin. in thickness. In some of 
the bays, the floor plates are bolted down with bolts 
gin. in diameter, so as to be removable when required, 
and the floor plates in the 6ft. way were also specified to 
be bolted down in a similar manner in the same bays. 
Drain holes lin. in diameter are bored, as shown 
in Fig. 15, throughout the whole length of the bridge. 
A section through a short piece of the bottom flange 
along the line M M in Fig. 15 appears in Fig. 22, and 
is fully self-explanatory. The Figs. 18 to 21 inclusive show 
sections of the main girders at the points indicated by the 
letters corresponding to those in the elevation in Figs. 14 and 
15. Diaphragms built of plates gin. in thickness, and of 
angle steels, increasing with the depth of the section at each 
respective point from 43in. by 34in. by gin. to din. by 5in. by 
gin., together with rivets jin. in diameter, are shown in each 
section. On the inner side of the sections, where the end of 
the cross girders are given in skeleton elevation, the angle 
steels above them, 3in. by 3in. by gin., support the ends 
of the floor, as will be better seen in a future drawing. 
The angle steel wrappers for the vertical angle steels, 
din. by din. by jin., are 3ft. in length, and consist of 
a piece of the same section. Where the diaphragms 
occur in Figs. 18 to 21 there is an inside horizontal plate, 
lft. Sin. by 3in., which is joggled over and riveted to the 
vertical angle steels. Longitudinal sections, one along the 
line E E in Fig. 15, and the other at the centre of the bridge, 
constitutes Fig. 16. In this part of the bridge the super- 
structure is arranged somewhat differently to the system 
which prevails in the remaining parts of the main girders, 
so as to provide for the stowage of the kintledge required to 
counterbalance the long arm. The cross girders, for instance, 
3ft.deep by 1ft. Gin. in breadth, are spaced 4ft. and 3ft. Gin. 
apart, instead of 16ft. as previously stated, for the other parts 
of the bridge. Between the cross girders a solid series of 
framework is riveted up in each bay. The succeeding figure 
is a cross section at right angles to its predecessor, along the 
line F F in the plan in Fig. 15, and by reading it in connec- 
tion with that and Fig. 16, it requires no further description. 

In order to give a good idea of the large amount of work in 
the swing bridge over the Aire, we have selected those 
valuable working drawings, which very fully illustrate the 
details of the main girder connections, where the stresses are 
a Maximum, and, consequently, where the means and pro- 
visions adopted to meet all their requirements must be upon 
a scale of commensurate magnitude. This maximum point 
of stress is situated over and in the immediate vicinity of 
the central circular pier. Our object will be attained by 
inviting the attention of our readers to the details of the 
attachment of the vertical and diagonal members of the web 
with the upper and lower booms, as delineated in Figs. 23 to 
27, lettered and figured respectively to correspond with the 
same members in the key, Fig. 9. The vertical V 7 is of the 
boxform shown in Fig. 29 a, in which both horizontal and 
vertical plates are lin. in thickness. It will be seen the 
dimensions of both the vertical and diagonal members of the 
web, that is, their breadth and thickness, decrease as they 
approach the ends of the main girders, which is in accord- 
ance with the stresses. The whole main girder covering the 
river and land spans may be obviously divided into a couple 
of arms, which when the bridge is swung open are simple can- 
tilevers. When closed they resume the functions of an ordi- 
nary girder supported at three points, which is the cause of the 
counterbraces introduced in the longer of the two spans. In 
the sections in Figs. 26 and 27 it should be noticed that there 
are no less than eight horizontal plates, each 3ft. 6in. wide, 
three of which are }in., and five #in. in the top boom, and 
two are din. and six in. in the bottom boom. A calcula- 
tion of the gross sectional area of the flanges will be sufficient 
to point out to the student and young engineer how enor- 
mously the stresses increase over the point d’appui when the 
long span swings clear of its bearings and acts as a cantilever 
arm. Elevations and plans of the different joints in the 
flange plates, both horizontal and vertical, are given in Figs. 
28, 29, and 30. We must reserve for another article the 
description and illustrations of the cross girders, the platform 
and flooring of the structure, the disposition of the rail 
bearers and track, and the arrangement of bearings adopted 
on the central circular pier. 


WORKING METHODS OF ENGINEERING CON- 
TRACTORS.* 
By James Branp, of Charles Brand and Son, Glasgow. 


Ir has been the business of my life to study that branch of 
engineering which consists in organising and devising the methods 
best suited for carrying out the designs of engineers, and this 
paper consists only of facts that have come under my own personal 
observation. This branch was at one time not very clearly 
separated from the higher branch of the business, which consists 
in designing engineering works. Indeed, so late as the time of 
George Stephenson, Mr. Smiles puts it to his credit that he had, in 
carrying out the Manchester and Liverpool Railway, not only to 
design the works, but to carry them out himself, the class of great 
contractors, as Mr. Smiles states, not having then arisen. These, 
however, immediately developed from that date, and sprang from the 
same class as the original engineers themselves ; Rennie, for example, 
having been a millwright, and Telford a stone mason. While 
quite agreeing with the remark made recently by Sir Douglas Fox 
to the effect that the daysof ‘rule-of-thumb ” working were past, 
I must remark that the kind of training which these men under- 
went, by giving them a practical knowledge of the materials which 
are used in the work of engineering construction, was an enormous 
assistance ; and coupled with their natural talent for construction, 
gave them a great advantage, inasmuch as they naturally inclined 
always to keep in view, not only the suitability of their designs, but 
the comparative facility with which they could be carried out. It 
is therefore held generally necessary that the education of an 
engineer should include some practical knowledge of works, and 
that knowledge is supposed to be best attained by working for 
some time at some trade connected more particularly with engineer- 


* Abstract of a paper on ‘‘The Methods Adopted and Improvements 
Effected in Carrying out Engineering Works during the last Forty 
Years,” read before the Institution of Civil Engineers—Glasgow Associa- 
tion of Students—on February 19th, 1900, 


ing, and taking employment under a contractor on important 
works. Contractors, like engineers, came from the artisan class, 
but the business of contracting is also falling gradually into the 
hands of men who, having acquired a liberal education, go through 
a regular pupilage with some engineer or large contractor, and 
thus acquire a knowledge of works. 

My own real experience began with the construction of the 
Great North of Scotland Railway, which was executed by a firm 
of contractors of which my father was a partner. The powers 
were obtained for constructing this railway between Aberdeen and 
Inverness at the height of the railway mania, the late Mr. 
Alexander Gibb, of the firm of John Gibb and Son, being the 
engineer, but before it could be commenced a blight had fallen on 
all these undertakings, and the works were delayed for some years. 
However, that period of depression passed off, and the contract 
which had been entered into, and which amounted to £1,400,000, 
was commenced in 1852, Mr. B. H. Blyth having replaced Mr. 
Gibb as engineer, his brother Edward being resident. 

Earthwork excavations. —With regard to the method of excavating 
earthworks at that time there is very little to state. The plant 
was of the very cheapest description, and the flat-bottomed 
rails, which we used entirely, never exceeded 301b. per lineal 
yard. The cuttings were very light, and composed principally of 
gravel or rock, as the line ran up or down the banks of the various 
rivers in the district, and as labour at that time was excessively 
cheap—the best navvy never receiving more than from 2s, to 2s. 6d. 
a day, and masons being only paid from 4d. to 5d. an hour—there 
was little or no stimulus to the invention of labour-saving 
machinery. All the traction, of course, was done by horses, and in 
this connection I may remark that even in the heavier works on the 
lines south of Aberdeen I have no recollection of locomotives being 
used for moving earth wagons. I often, however, heard Mr. 
Alexander Gibb detailing the methods used in constructing the 
large contract for which he and his father, as John Gibb and Son, 
were the contractors on the Edinburgh and Glasgow Railway. The 
cuttings are of great length on account of the flatness of the 
gradients, and one of their cuttings had to go into the large bank 
on the west end of the Almond Viaduct which they built, and had 
to be worked from both ends; the material from the west end 
being led over by a railway laid along the top of the cutting, to 
be tipped into the bank at the east end. That long traction was 
executed entirely by horse stages, and I have often been told that 
an elevated platform was erected on which Mr. John Gibb took his 
stand with a speaking trumpet to shout to the drivers when the 
traffic got into pas and did not meet properly at the passing 

laces. 

' From that time there is very little to note in regard to the 
method of executing soft earthworks until we come to the period 
when the American steam digger was first brought into this 
country. This was early in the seventies, and the late Mr. James 
Young, with hisson Mr. James Young, junior, who were contractors 
for two sections of the Glasgow, Hamilton, and Bothwell Railway 
—and had a considerable amount of earth cutting—went up to 
England to see one of these American machines at work, and 
eventually procured one which they placed on this contract. I 
believe the price was nearly £3000. Subsequent to this I had a 
contract from the Caledonian Railway Company at Strathaven 
Junction, with a large amount of cutting, aa Messrs. Ruston and 
Proctor, of Lincoln, having by that time patented a machine of the 
same kind I went up to Leicestershire to see it working, and after- 
wards I went from there to Lincoln and ordered one at 
something like half the price which the Americans were charging. 
It was one of the earliest made ; in fact, it was ‘* No, 15,” and like 
all experimental tools, it gave way in many places, and was a con- 
siderable trouble until many parts were replaced, after which it 
was a better tool, in our opinion, than any of those we subsequently 
obtained from the same firm. The cutting at Strathaven Junction 
was, however, very hard, and put a very severe strain upon the 
digger. The part that we found most defective was the tower, 
which we practically rebuilt with steel, and we also put in steel 
stays to resist the great pressure brought to bear upon it by the 
hardness and toughness of the material. This tool, and another 
one subsequently purchased, we used at the construction of the 
Grangemouth Dock from 1877 to 1880, for which we had the con- 
tract. We were able to remove regularly with each digger about 
500 cubic yards each shift, and between Ist May and the end of 
October, 1880, we moved over 600,000 cubic yards. The material 
in the dock was exceedingly light, and at first was full of water. 
The stuff being principally sand and mud, did not drain readily, 
and it would have been very difficult to have removed it in the 
usual way with shovels, and still more difficult to have carried it 
to the bank. The effect of using the steam digger was to squeeze 
the water out of the mud and compress it, and there was very little 
trouble with it in carrying, although it was very difficult to tip. 

This brings me to the question of wagons. My earliest recollec- 
tion of these was a small wagon of 4ft. S84in. gauge, but not 
built to contain more than a yard and a-half or two yards ; the 
roads, as I formerly described them, being very light. These 
wagons were of two kinds, one known 4s the “ fiddle-stick” 
wagon, which tips off the axle, and being low, is very suitable for 
hand filling, but is useless for wet or sticky material, the angle at 
which it tips being too flat to discharge such earth. It is, therefore, 
a better wagon for dry material or rock, although, now that engine 
tipping is more commonly used, it is possible with a strong head 
to make it tip by concussion. The other kind were what is called 
**pedestal”” wagons, which hardly need any description, as they 
are to be seen anywhere, the peculiarity being that they tip off 
two cast iron brackets fitted into each other and connected with 
a bolt passing through both, by which means they are tipped. 
The wagons used at Grangemouth Dock were of the latter 
kind, but since then earth wagons have been very much 
improved and increased in size. The wagons we are using 
now at the new Grangemouth Dock are capable of contain- 
ing easily four cubic yards, and are balanced in such a way as 
to be easily tipped, and yet not very liable to tipon the road before 
reaching the journey’s end. The wheels that were used long ago 
for these wagons were mostly cast iron, 2ft. 6in. or 2ft. 9in. dia- 
meter. They are now manufactured of malleable iron or steel, and 
are much of the same kind as the wagons used for permanent goods 
wagons, although lighter in construction. I have always myself 
preferred to use second-hand permanent railway wagon wheels. 
began to use these thirty-five years ago. I bought them from the 
storekeepers of the various railway companies, and got them made 
suitable for contractors’ wagons by cutting off the outside journals 
and turning the axle for a sufficient length inside the wheels to hold 
the plummer blocks, at the same time getting the tires turned up. 
Of course second-hand wagon wheels, used for that purpose, re- 
quire to be selected. 

With further reference to the excavation of earthwork, I may 
mention a method I first saw used in England in 1856. While in 
London I obtained a permit to go over the works of the London, 
Chatham, and Dover Railway, then in progress. That line in the 
neighbourhood of Chatham, Rochester, and Stroud passes through 
several tunnels, the approaches to which are through deep cut- 
tings in chalk, running up to over 50ft. The method used in taking 
out the open ends was to drive two narrow tunnels, and to sink 
shafts from the surface at intervals down to the roof. The tunnels 
were properly timbered, and a hatchway constructed at the lower 
end of each shaft. Men with picks were placed in each shaft, the 
hatch, being hinged to fold downwards, was opened, and two or 
three picksmen very soon filled a large wagon, the boxes of the 
wagons being constructed of strong sheet iron. This struck me 
as a very my 4 and expeditious way of removing such cuttings, 
and I know it has been frequently used since in England, both in 
chalk and clay ; but I have personally never had any work to do 
for which that system could have been adopted profitably. The 
nearest approach to it was in the case of sd cutting at Glenfarg, 


which | shall afterwards describe under the head of rock excava- 
tions, 


Another important invention for removing soft materia] ; 
grab, which was first patented, I believe, by Mr. Milton ot = 
tirm of Brassey and Co., who were the contractors * for the 
City Union alleay, and a portion of the quay wall on the 801 th 
side of the Clyde. It has been very much improved since hi 
time, and is now in very common use. Priestman Brother 
are, perhaps, the largest reakers of that kind of plant, It th ee 
tool is more extensively used to work from barges, and for cea 
tions in the sea or in rivers. One of the latest improvements ‘ 
Hone’s grab, which we are using as well as Priestman’s at the 
present time at Grangemouth. We find the Hone grab a very fine 
tool ; its peculiarity is that, when placed gently on the ground t, 
be excavated, it sinks itself down as soon as the motion is put ws 
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is used there for excavating chalk and the power it has of creepin 

if I may so call it, into the material, enables it to feel its way po 
the seams or interstices of the chalk and lift large portions of hard 

chalk off their beds and bring them safely to the surface. Another 
tool which we are using at Grangemouth is an excavator made in 
Germany, It might be called, not improperly, a dredging machine 
on wheels to work on dry land. The ladder is projected from the 
engine, and can be lowered and raised, the buckets working exactly 
as they do in a floating dredger. The tool travels ona wide-gauge 
railway, and the wagon road is between the rails that support the 
excavator, which is so constructed that as it travels it fills the 
wagons. With this tool we succeeded in the month of August last 

by working night and day, to move 45,000 cubie yards, but it i 
capable of doing a good deal more than that, because during that 
time there were successive breakdowns of different parts of the 
tool, which was second-hand when we got it. The defective parts of 
the tool have now been replaced, and, with steady weather and 
suitable ground, we think it is capable of moving 60,000 to 70,009 
yards in a month, double shifting. There is a similar tool of 
French make, the only difference being that it moves on a narrow 
gauge, and the wagons are filled from a shoot placed outside, 
Since Messrs. Ruston and Proctor’s invention several other types 
of that kind of excavator have been made. Those made by 
Whittaker and Messrs, Wilson, of Liverpool, are practically steam 
cranes—the jib being capable of turning completely round, and 
thus avoiding one of the defects of Ruston and Proctor’s, which 
requires to be turned end-for-end when required to work jn 
another direction. On the other hand, the absence of the tower 
in Whittaker’s and Wilson’s diggers render them unsuitable for 
excavating strong clay, but for light material they could not be 
surpassed, Wilson’s is a little stronger than the Whittaker, but 
has not the same speed. Another inventionsuitable for excavating 
dock work or ground under water is by means of suction. In light 
sandy material enormous quantities of excavation can be raised 
directly by suction pumps, but where the material is viscous the 
pump cannot be usefully employed except after dredging the exca- 
vation into barges, and thus breaking it up when the suction pump 
can be applied. This method is extensively used in Holland with 
great success, and I expect to be able to take out a good deal of the 
excavation of the new Grangemouth dock by this method. 

Tunnelling.—An important part of excavation, of course, consists 
in tunnelling, a branch of the work with which I have had a rather 
exceptional experience. In all tunnels, whether earth or rock, the 
principal danger to be guarded against is falls from the roof, and 
the method of timbering tunnels is consequently a matter of great 
importance. The usual method is with longitudinal bars which are 
carried in to the top heading, and as the cutting is widened round 
the roof these bars are placed until the whole roof is secured. They 
should be tightly jammed against each other by cross pieces made 
to fit into the round timbers of which the bars are made, and 
supported temporarily until the ground is taken out to the springing 
level. A strong baulk is then used at the far end, from which 
uprights are placed and jammed tightly under each longitudinal 
bar. Polling boards, of course, are used over these bars to prevent 
bits of rock or earth from falling down on the workmen. This 
method is so common as not to require any minute description, and, 
of course, varies in detail according to the nature of the roof. The 
most important change in the method of driving tunnels has been 
by the use of the Greathead shield either with or without air 
pressure. Naturally this shield is only required in special circum- 
stances, where the material is soft or where tunnels are driven 
through towns where great danger is apprehended of doing injury 
to the buildings above or adjacent. Its employment in connection 
with the foundation of the Glasgow District Subway will be after- 
wards referred to. 

Before passing from this branch of the subject, I may give a brief 
description of the methods employed in the various city contracts 
which I have executed. © About 1874 I obtained the first contract 
for the approach line to the Central Station, which involved the 
contruction of the tunnel beyond Eglinton-street Station. This tunnel 
was in open cast, and was executed by timbering from the surface 
as we went down. The clay was apparently very suitable for that 
purpose, being strong brick clay with very little water, but in one 
place, close to the houses on the west side of Eglinton-street, we 
ran avery narrow escape of a very serious accident. The timber 
which had been driven well below the excavations was left by the 
workmen on a Saturday at the usual stopping time, but in less than 
two or three hours an alarm was given that the houses were sink- 
ing. One tenement was immediately cleared of all its inhabitants, 
and the doors and windows jammed up, and the front shored. It 
was quite evident from the appearance of the bottom of the cut- 
ting that a slight ‘‘blow” had taken place, as the clay had risen 
between the timbers. We managed to make the houses safe 
enough to allow the people to go in that night, and the tunnel was 
executed safely without further danger, but that experience was a 
warning that it was quite unsafe to attempt executing cut and 
cover-tunnels in such ground without previously sheet piling to 
6ft. or 7ft. below the bottom of the formation level. It was twelve 
years after that when I commenced executing that part of the 
City and District Railway between College Station and Wellington- 
street, and 6in. sheet piles were used before commencing excava- 
tions in all soft cut and cover, with the result that almost no damage 
was done to any of the adjacent properties. The important part of 
this work was the portion between Renfield-street and the east 
side of Queen-street Station. The portion along West Regent- 
street, between Renfield-street and Buchanan-street, was too deep 
for ordinary cut and cover, and not far enough down for tunnelling 
in the usual way. The method adopted, therefore, was to take 
out the ground toa sufficient depth to enable sheet piling to be 
driven to some distance below the formation of the railway 
except where rock was found, the piles being about from 30ft. to35ft. 
long. This depth of excavation took us to about the level of the 
crown of the arch of the tunnel. By timbering the sides well, and 
using 12in. cross struts, we did this quite safely as the adjacent 
houses had cellars under them as deep as our excavations. The 
ground was then formed to the shape of the extrados of the tunnel 
arch, and a safety arch of concrete was thrown over the ‘dump- 
ling.” The ground was then filled up and the street restored. 
This plan was found to be quite effectual, as there was no difficulty 
in taking out the excavations and building the brickwork of the 
tunnel. The installation of the underground Queen-street Station 
was another difficult piece of work. The glass roof is supported 
on columns. We used two hydraulic jacks supported on logs 
placed under the main girders of the roof on each side of the 
pillars. The weight was then gently taken off the pillars and these 
removed, In this way the girders of the station roof were 
inserted under the pillars, and the pillars replaced. 

The Central Railway was the next contract of this kind, and was 
described by Sir Benjamin Baker as the most difficult and im- 
portant city work that had been up to that time executed. 
already gave an account of the method of executing this work to 
the members of this Association about seven or eight years ago, 


and Mr, (. D. Barker afterwards read a very lucid paper to the 
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Institution in London, describing the methods ot execution, which 
will be found in the ‘Transactions. The main difficulty, of 
course, in a work of this kind, was to provide for the street traffic 
while the works were going on. As I have already stated, I con- 
ed the sheet piling was an absolute ica nay to any 
attempt at safe working under these conditions. Even the clay 
could not be trusted to carry the buildings if the risk of blowing 
was not provided against by strong sheet piles reaching well below 
the formation level, and in sand charged with water it is obvious 
that no other means would have been even approximately safe, 
and the expense of piling was a mere trifle compared to the cost of 
ruining even one large warehouse of the hundreds that are situated 
in Argyle-street and the Trongate. The mode of driving these 
piles was the first difficulty, and the method that we hit upon of a 
travelling overhead gantry bridging the space occupied by the 
railway, of a sufficient height to pass the traffic safely through, 
seems to be the only method that could have been employed, It 
was eminently successful. The street itself was temporarily bridged 
over with logs laid across, and the tramway rails were then laid, and 
the street level brought to the surface of the rails by a 
flooring nailed to the logs. In this way we found no diffi- 
culty in working under this staging. In 1875 I had a 
small contract to execute at Polokshields, which consisted in 
diverting the low-level line there about the breadth of itself into 
the canal bank, the canal being then in operation, and afterwards 
lowering the space that had been occupied by the line which was 
diverted, and building a bridge on the skew, below the Glasgow 
and Paisley joint line, so as to carry a railway into the coal depdt 
which now exists to the west of Pollokshields platform. This was an 
extremely difficult operation, and was accomplished by driving sheet 
piles across the joint line along the line of the back of the abut- 
ments of the bridge. These piles were driven during six hours on 
each Sunday, the only time in a week that the line was clear of 
traffic, there being on an average an engine either up or down every 
three or four minutes. When the piling had thus been driven, 
which consisted of 4in, sheet piles with a 12in. by 12in. bearing pile 
at intervals, 12in. logs were laid on the top of the bearing piles, 
and the bridge formed by 12in. logs laid at right angles to the 
abutment of the bridge. The whole length of the abutment, 
which was very much askew, was about 300ft. The exca- 
vations were in the very worst kind of wet sand, but it was 
perfectly safely executed and the bridge built without as much as 
causing a single stoppage of the traffic. Indeed, the manager said 
there never was a signal against a train in consequence of these 
operations, It was this experience which guided me in designing 
the method of supporting the traffic in Argyle-street over the rail- 
way during its execution, and our methods there were equally 
successful. We had hatchways at intervals at the side of the line 
for sending down bricks, cement and concrete. 

The next important work in Glasgow with which I had to do was 
the construction of the subway, and the only important element 
with regard to the methods of working, and which is peculiar to 
this class of work, is the use of compressed air and the Greathead 
shield, and it is the simple truth to say that, at all events in ground 
such as obtains in Glasgow, it would be impossible to construct such 
works without these two inventions. The shield consists of astrong 
cylinder of sheet iron which is moved by hydraulic rams attached 
to the cylinder and so pushed into the excavations in front. This 
shield also serves for laying on the cast iron segments, which were 
fastened together with bolts and nuts inside the shield. The 
flanges of the cast iron segments were used as fulcrums for the 
hydraulic rams which pushed the shield forward another length. 
After the segments of the previous length were placed, and while 
the shield was being pushed forward, the men kept excavating the 
earth in front. 

Rock cuttings.— About forty years ago, and long after, the jumpers 

were made of Swedish iron with steel mouths, and the tops 
strengthened with lowmoor iron forged on to the top of the jumper. 
But very slow progress could be made with these tools, and the ex- 
pense of boring was very great. One man sat and held on, and 
there were two strikers, If the rock was soft they made a fair 
amount of speed, but in hard Silurian rock, and in some of the 
granites, it was difficult to get the toolstostand. Both the mouth 
and the head gave way, and I have seenin some rock half a dozen small 
jumpers blunted in less than a quarter of an hour in commencing 
the hole. The head also split and frayed down with the continual 
hammering. Powder was the only explosive. It was usual at that 
time, where no springs were found in the rock, to charge the holes 
lightly at first, thus making fissures in the bottom of the bore into 
which a fresh charge was poured, and this method was much more 
effective than putting in a full charge at once, but where water 
was found, of course this method was impracticable, and much of 
the strength of the blast was lost by having to use water-tight 
cartridges. In 1865 we obtained the contract for the Sutherland 
Railway, extending from Bonar Bridge to Dunrobin Castle, about 
thirty miles long. There was a considerable amount of rock 
cutting in this line, and two cuttings in particular were of very 
exceptional hardness. In that district there are considerable 
traces of hematite iron in the hard blue Silurian rocks, so much so 
that after floods the stones along the burns are tinged with a thick 
red pigment. It was there we first tried boring with hexagonal 
steel Jumpers, but whether it was that the steel was not of the 
right quality to suit the rock, or our smiths had not acquired the 
art of sharpening them, the improvement was not so great 
over the old iron jumper as we subsequently found it tobe. About 
a year after we had commenced, having found it impossible to make 
any headway in the two largest cuttings, someone sent me a copy 
of the Mechanic's Magazine with an article on nitro-glycerine which 
had been recently patented by Mr. Nobel. I at once sent for a jar, 
and, following the han given I charged several bores with this 
explosive, but failed to get any explosion at all. Afterwards we 
discovered that that failure was due to the liquid running through 
the fractures of the rock. Owing to this failure from an unknown 
cause we gave up the attempt ; but hearing something more about 
the suecess which had been achieved by this explosive, I wrote to 
the agent in Wales, where it was used for quarrying slates, and he 
came down, and after his instruction we succeeded very well. The 
material we used was, of course, pure nitro-glycerine, and not the 
compound since known as dynamite, &c. To prevent the liquid 
from escaping as it did before, we were directed to use gutta-percha 
tubes, A sufficient length being cut from the tube, it was tied at 
one end and filled. Finding that the detonating cap which we were 
directed to use at the end of the fuse somtimes failed, I adopted 
the plan of using a smaller tube of gutta-percha, and filling it with 
blasting powder and fastening it to the end of the fuse instead of 
4 percussioncap. The fuse with the powder tied on to the end of 
it was then inserted into the gylcerine, and the glycerine tube firmly 
tied to the fuse. This we found extremely effective, as the powder 
never failed in exploding the glycerine. 

The extraordinary effect of this explosive compared with powder 
astonished us all. In the bottom lift of these two cuttings, and on 
a 15ft. base, we used to put in three bores, and they were placed 
within not more than 2ft. to 3ft. of the front of the face. It took 
about three days to jump the holes to the depth required, which 
Was from 12ft. to 15ft. As the rock was full of water we could not 
use a second charge, and firing the three shots simultaneously they 
only loosened the rock down to about two-thirds of the depth of 
bs cutting, and it took quite another three days to square up the 
ace with small shots which had to be used round the base. When 
Wwe got the nitro-glycerine and began to understand its power, we 
only put in two holes, and putting them 6ft. or 8ft. back from the 
face, we succeeded not only in blasting all that was in front, but 
broke the rock back almost a similar distance, 
onan of Parliament compelling nitro-glycerine to be used 
nA en compounded with other materials has very much 
«liminished its explosive power, but still as compared with blasting 
powder its power is enormous, and it is especially valuable when 
used in wet cuttings by reason that, unlike powder, wet does not 
affect its explosive qualities, 
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On obtaining the Glenfarg contract, in which the cuttings were 
nearly all rock, I of course directed my attention to the tools 
which had been invented up to that date for working rock. There 
were two tunnels 500 yards long each, and I at once turned m 
attention to the boring tools that were worked by air pressure, and, 
after full investigation, I decided on obtaining as the best tool 
which I had seen a drilling machine made by Messrs. Learmonth, 
of Manchester. This tool had been used in driving a long tunnel on 
the aqueduct for the supply of water to Liverpool from North 
Wales. It had also been used in other aqueducts for driving 
tunnels in hard Silurian rock. We drove one tunnel with this tool, 
and the other one, which was driven simultaneously, we did in 
the ordinary way with steel jumpers. It would be very difficult to 
give the speed, as it varies exceedingly, but there is no doubt that 
the air pressure drills are an immense improvement over hand 
boring. In all the hard open cuttings on that contract we used a 
steam drill in the form of a tripod. The speed obtained by these 
drills in boring was at least three or four times the speed by hand 
drilling. The rock, however, at Glenfarg was well suited for this 
mode of working, it being mostly dry trap, which is softer a good 
deal than the rocks on the west coast ; but where the rock is full of 
fissures in which water is running it is useless to attempt to bore 
with any other than a hand-driven tool, as the water brings down 
sand which runs into the hole and prevents the jumper from 
getting down. It is possible under these circumstances for a hand 
tool to get over this difficulty, as the man can feel the sand as it 
goes into his hole, and by dexterous operation in handling the 
Jumper can just manage to get past the difficulty. 

Coming to the removal of the rock by wagons, I have already 
alluded to a method which I had seen used in England for taking 
out chalk and clay cuttings by sinking shafts. I thought of this 
method at Glenfarg, as the open cuttings ran to 50ft., but the 
rock coming out in such large blocks, it would have been impossible 
to have worked by that method. However, to save the enormous 
expense incurred by blasting the whole of the rock into the bottom 
of the cuttings, and lifting it up to wagon level, also frequently 
destroying the rails, as well as running a risk of breaking the 
wagons, we devised another method. We drove the cuttings first 
as narrow as possible, that is, about 10ft. wide. After this gullet 
was driven it was roofed with 12in. logs about 10ft. to 13ft. above 
formation. There were hatches left on this scaffolding, the doors 
of which could be lifted off when required. The operation then 
consisted in quarrying off the sides on to this staging and filling 
the wagons through the hatches; the heavy blocks were lifted 
with steam cranes which were stuck on to the sides of the cuttings. 
In this way the cost of removal was immensely diminished. Of 
course, after the cuttings were fully widened to the proper slope 
above the staging it was removed, and the remainder of the cutting 
was taken out in the usual way. 

Masonry cranes.—The first improvement that I remember in the 
construction of cranes was by the use of a crane patented by the 
late Sir Charles Fox, the father of Sir Douglas Fox, and which was 
called the Fox and Henderson patent. It was first used by them 
as contractors in the construction of the great Exhibition building 
of 1851, and afterwards was made in Glasgow, by the firm of 
Forrest and Barr ; the latter being well known as a contractor. 
Another crane, on very much the same principle, was long known 
favourably as Bowser and Cameron’s crane, it having been made 
by that firm for many years. The first one I saw was one that my 
father purchased about 1852, and we had during the next year or 
two several of the same make, and they were known afterwards, 
and are still known, as ‘‘The Glasgow Crane.” This crane no 
doubt was a great improvement, but would not be thought much 
of now. It was not worth erecting for a small piece of work, or if 
the stones were light, as the labour in erecting the crane and work- 
ing it was greater than would be incurred by carrying the stones, 
for an archway, for example, of an ordinary over-line bridge, but 
in course of time this crane has been marvellously improved, and 
the hand cranes are now made suitable to lift any weight from 
15 ewt. upwards. It was not till some time in the sixties 
that steam was applied to these cranes, not only for lifting 
the weight, and lowering and hoisting the jib, but for slewing. 
Another valuable labour-saving machine in connection with 
masonry is, of course, the pug mill for mixing mortar. This tool, 
without being driven by steam, was not uncommonly used where 
there was a large amount of work to be done, years before the 
invention of the present steam tools. My father used to insist, 
fifty years ago, upon mixing mortar with a heavy granite roller, 
between 5ft. and 6ft. in diameter, with a long pole wedged into a 
hole in the middle, and hauled round by a horse in a cast iron 
track, His object was not so much saving labour, which I also 
believe it did, but because he did not believe that mortar was pro- 
perly mixed in any other way, and there is no doubt about it that 
compared to hand mixing it is invaluable in getting the full value 
of the cement or lime, which is never got by any hand mixing. 

Concrete. —This work, when required to be done on a large scale, 
is invariably done with mixers driven by steam. The best of these 
that I know of is the circular mixer. The concrete ballast and 
cement are put in a hopper, which by moving a trigger is dropped 
into the mixer, which is rapidly revolved, and when it comes to a 
stand, the opening for discharging the concrete is over the wagon 
or skip which is to take it to the work. The mixer can be used 
either with or without elevators. I have seen it used by 
running the wagons up an inclined road to the level of the top 
of the mixer, where the wagons were discharged on a platform 
adjacent to the hopper, but where the material cannot be brought 
up in this way I think it is cheaper to use an elevator which feeds 
itself from the heap of slag or broken metal and sand at the bottom, 
and discharges out of small buckets into the hopper. This, I think, 
is a far better method than carrying the machine about to different 
parts of the work. The machinery should be erected at one single 
point, and if sufficiently large skips are used, and run down with 
locomotives to be dropped into the walls with steam cranes, there 
is no danger of the concrete being injured in the process. A mass 
of concrete does not set at all rapidly, and even if it were some 
hours after being made before it was put into the wall, it would 
not, in my opinion, be a bit the worse. 

Cofferdams and pumping.—It is difficult to know how the founda- 
tions of bridges over large rivers or quay walls below low water 
have been got in before the introduction of steam, and many sug- 
gestions have been made as to how these old bridges were founded. 
It was discovered on taking down London Bridge that it was 
built on piles, and it is suggested that large masses of rubble had 
been thrown in between the piles until the mass was brought up 
somewhere above low water, when the piles were lined off and com- 
menced. I rather think that the method in use in those days was 
by building a water-tight caisson sufficiently large to afford a con- 
siderable scarcement beyond the nett size of the work above. 
This caisson would be floated over the side and loaded and 
sunk with properly-built or masonry concrete, and I think 
there has been found some evidence of such a method 
having been used in some of the oldest bridges. Anyhow, the 
water space was always considerably contracted, and in the case 
of London Bridge it was so much so as practically to form a weir 
across the river, and the noise of the water, as the tide poured up 
or down through the bridge, was heard for a considerable distance. 
This mode of construction would prevent scour, and thus prevent 
the undermining of these shallow-founded piers and abutments. 
When London Bridge was removed the effect upon some of the 
bridges higher up was very much the same as was found in Glas- 
gow on the removal of the old weir, which is now being replaced. 
Westminster Bridge, which was built in 1750, began gradually to 
feel the effects of the scour, and | remember that for many years 
before it was taken down the stone parapets were removed and 
replaced by wood in order to lighten the weight on the bridge. 
About 1859 or 1860 the method of founding such bridges by 
cylinders was first adopted, and we are now all familiar with that 
method, which, whether by cylinders or rectangular caissons or 
concrete monoliths, is now in universal use for works of that de- 


scription. Sir John Wolfe Barry has the merit, I think, of improv- 
ing upon the cylinders which had been used so long on the Clyde, 
by using the same method in the form of rectangular hollow 
monoliths. These are sunk by iron shoes, which are first placed 
on the ground and properly riveted up. The staging is built so 
that these shoes can be suspended from four rods, and so lowered 
down and sunk both to line and level. The hollow interior is then 
excavated in whichever way is most suitable for the material, 
either by grabbing or, if the round is dry, by excavating into 
skips ; and, if necessary, a pant is placed on the top, and as the 
shoes go down concrete is added to the walls on the top until the 
whole is down to the proper level. It is necessary in some cases 
to use air pressure, but one great disadvantage in the use of air 
pressure is that you have to overcome the volatility of the air in 
sinking, which adds greatly to the weight that may be necessary 
for that purpose. 

There is little to record of my own experience in this connection 
that is of value except in two particulars, and J mention these as 
showing the value of having ample pumping power in founding 
bridges crossing large rivers. From 1856 to 1868 I was in charge 


O’Bridge, and the viaduct over the Oykell between Ross and 
Sutherland. The viaduct over the Spey consisted of a girder span 
of 260ft., two abutments, six 60ft. arches on the west side of the 
river, and one on the east. The ground on the east side of the 
river, which was a flat haugh, was strong gravel mixed with sand, 
and the abutment and piers had to be sunk to a considerable 
depth. The ground was not suitable for piling, and the abutment 
and piers were sunk with the assistance of timbering as the exca- 
vation went down. The pumps then in common use were double- 
action suction pumps, driven in the usual way, and being abun- 
dantly powerful for the purpose, there was found to be no difficulty 
in sinking the foundations. I may mention in this connection that, 
subsequently, in making the main Highland Railway the Tay and 
the Tummel were both crossed in very similar ground, and 
although these rivers are not so large at that point as the Spey 
at the place I refer to, the contractors there experienced 
enormous difficulties. These, in my opinion, were entirely due 
to the fact that they commenced without sufficient pumping power, 
the result being that in trying to force down the shafts 
they hung so long over it that they sucked all the sand from between 
the stones for a considerable distance, and although they added 
and added from time to time to their pumping power, until they 
had more than double what we had on the Spey, they eventually 
missed a whole season, and only succeeded in the second summer. 
The fact is that they had to encounter latterly the whole weight 
of the water in the river, which had an unimpeded access to the 
shafts through shingle from which the sand had been all removed. 
The other important viaduct over the Oykell, which is practically 
an estuary at that crossing, carries the Sutherland Railway. The 
span was again 260ft., and the depth of water was from 25ft. to 35ft., 
according to the state of the tide. The viaduct, except on one 
side, was entirely on rock, but on the south side the abutment had 
to be carried down through a mound of gravel. By that time the 
pumps that had got into common use were Gwynne’s centrifugal 
pump. One 9in. centrifugal, with an engine of about 16 horse- 
power nominal, working up to over 20 horse-power, was found quite 
sufficient to sink the foundation of the south abutment 20ft. below 
the level of low water without a cofferdain. The method used was 
by wheeling out the gravel lying above the water level into the 
river, thus enabling us to have a dry bank on which to commence 
operations. The shaft was timber from the surface, and was 
founded in a very few days from the commencement of the 
excavation below the water. These 9in. centrifugal pumps, if not 
working above 20ft. to 25ft., and with sufficient steam power, are 
capable of throwing between 2000 and 3000 gallons a minute, and 
by using a telescopic pipe, which can be lowered and raised, it is 
possible to keep pumping going steadily all the way down. 

Staging and centering.—Centering and staging forty years ago 
were, in consequence of the much dearer price of timber and 
cheaper wages, made as light as possible, especially when they had 
to be carted a long distance, and were therefore more skilfully 
constructed than at present. The result, of course, was that 
when taken down the timber was almost useless. The most im- 
portant centering and staging which I think necessary to mention 
is the centering and staging of the viaductover the Nairn at Inver- 
ness. A paper has been read by my son fully describing it, and it 
is accompanied with drawings from photographs, which fully show 
the nature of the structure. The principal span is 100ft. The 
other arches are all 50ft. span, and number twenty-eight. All 
the arches are semicircles. In designing these centres the staging 
is carried up to an angle of 32 deg., thai being only a little above 
the angle of repose. Upon this staging, at that height, the centre 
proper was erected. It was made on the ground and hoisted up 
complete with cranes, the span, and also the weight being 
enormously reduced by this method. Of course, the 100ft. arch 
was quite exceptional, and did not require to be moved after the 
arch was thrown, but this method was very important in saving 
work on the 50ft. arches, as we were able to carry forward the com- 
plete centre from one arch to another with the steam cranes used 
in building. This viaduct is said to be the largest in Scotland, but 
of that Iam not quite sure. It is 120ft. high, generally, from the 
surface to the ground below. The cranes used were of the kind I 
have already described, but in addition to the ordinary Glasgow 
crane we made use of the travelling bogie cranes of the pattern 
made by Wilson and Company, Sandhills, Liverpool, and Smith, 
Leeds. These cranes are very convenient for running on rails over 
the top of a work of this kind, and placing the large arch stones, 
parapets, and coping. 

One broad conclusion from the whole of the foregoing state- 
ments of fact would appear to be that, as wages have doubied 
from the beginning of the period to which this paper refers, the 
cost of works should be doubled also, but in point of fact the 
result has not been so. The improvement in appliances and in 
modes of working having practically kept earthwork, whether in 
rock excavations or soft, at very little beyond the prices at that 
date. No doubt, in light cuttings in sand or in gravel with short 
leads, prices were perhaps rather better than at present, but they 
were never below 7d. or 8d. per cubic yard. On the other hand, 
where there were long leads or soft material, the prices were never 
under lIs., and often a good deal more. was never under 
2s. 6d. for the lightest and easiest qualities, and frequently went 
up to 5s. These prices are pretty much the same yet, and_ the 
extra cost of wages has been met by the improvement in drills 
and the more powerful explosives. Masonry under the same con- 
ditions certainly costs more, but although the wages there have 
also doubled, I would not consider that the prices for dressing and 
building were greater than 30 to 50 per cent. above those obtain- 
able forty years ago. 

In concluding, I may perhaps be allowed to mention what I con- 
sider the essential qualities requisite for carrying on works. The 
contractor’s agent must have the faculty of organisation, and both 
he and his employer should put implicit confidence in all their 
subordinates who have charge, so as to elicit from every man the 
best that is in him, cither in planning or in working. Many of the 
best schemes come from people occupying very subordinate 
positions if they are encouraged to communicate their ideas, and 
they are far more zealous in carrying them out if they are consulted 
in the proper way. 


Ix consequence of the extraordinary increase during the 
last ten years in the trade and steam shipping of Denmark, 
especially of late, since the Danish East Asian Company began 
operations, the Danish Government has been compelled to consider 
a project for increasing the accommodation in the port of Copen- 
hagen. The project in question will be laid before the Reichstag 


during the present month, 


of heavy works, including the viaduct over the Spey at Boat , 
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WOREMEN’S COMPENSATION CASE. 


March 3rd.— Wakejield County-court.—Plaintiff, George Buckley ; 
defendants, Locke and Co. This was an application by the defen- 
dants for a revision of an order made at the Wakefield 
County-court, giving 8s. Sd. a week compensation to the plaintiff, 
late a pony driver in theiremployment. The accident occurred 
on December Ist, 1898, and it necessitated the amputation of the 
left leg. An action was brought in the following July, and com- 
pensation was awarded to the amount of 50 per cent. of his average 
earnings, the Judge remarking that, supposing the plaintiff, who 
was eighteen years old, were offered an artificial leg and a situa- 
tion, he—the Judge—might have to reconsider whether the 
plaintiff was bound to qualify himself or take other work than 
that for which he had been incapacitated. The artificial leg had 
been supplied by the defendants, and the lad had been offered first, 
work at the screens, of which offer no notice had been taken, and 
then work in the lamp room of the colliery, which had been 
objected to by the plaintiff, he in the meanwhile having become 
apprentice to a shoemaker. The application was that under these 
circumstances the order should be reduced to 3s. 4d. per week, the 
difference between the wages originally earned and the wages 
offered. Ata previous hearing it had been alleged that the arti- 
ficial leg could not be worn without pain, and an adjournment had 


. been agreed to, so thata doctor might examine the lad. The doctor's 


- 


evidence, given on this occasion, was that on February 5th he had 
examined Buckley, and had come to the conclusion that the 
artificial limb could not for some time be worn with comfort or 
without pain. The stump was sensitive generally, and the doctor 
suggested that this was due to wearing the artificial limb. The 
plaintiff in his evinence admitted that the leg had fitted at first, 
but had subsequently had to be adjusted. He said that he had 
made honest efforts to wear it, though in cross-examination it 
came out that he did not wear the limb every day, but twice a 
week, perhaps. The father and son had, when the leg was first 
supplied, written to the colliery company a letter of thanks, ex- 
pressing satisfaction with the leg, and saying that the lad would 
get used to itin time. The father in his evidence said that this 
was true as far as it went, but continued trials showed that the 
limb caused pain. 

On the plaintiff’s behalf it was argued that “work” in refer- 
ence to which a workman was wholly or partially incapacitated 
must be of the same kind as that in which the claimant was en- 
gaged before the accident. Buckley was permanently incapaci- 
tated as a pony driver. He could not be obliged to take work of 
another kind, as had been offered in this case. It was submitted 
that the whole question was one of reasonableness, and it was con- 
tended that the plaintiff had acted in a perfectly reasonable and 
proper manner, and that the evidence adduced showed no ground 
whatever for a review of the order. The applicants were trying 
to compel the lad to accept lamp cleaning at their colliery—work 
which they said he was able and competent to do even with the 
loss of one of his legs. It was submitted that the applicants’ offer 
was more or less tainted with charity ; and further, that neither at 
the applicants’ colliery, nor at any other colliery in Yorkshire, would 
a person with one leg applying for employment have the slightest 
chance of obtaining it. Further, the youth ought not to be com- 
pelled to undergo an unusual degree of pain and discomfort simply 
in order that his employers might avoid liability. The stump of 
the leg had been unusually sensitive since the operation, and the 
wearing of the artificial leg would cause the lad much pain until 
he became accustomed to it, and it would be cruel to ask the lad 
to walk eight miles to the colliery to his work, and it would be un- 
fair to ask him to leave the parental roof and go into lodgings near 
the colliery. On the whole, Counsel contended that the applicants 
had not shown any grounds for reducing the order. 

The defendants’ Counsel submitted that the lad was in lodgings 
when the accident happened, and therefore there was no hardship 
in the lad leaving the paternal roof. There was no question of 
charity. The lad’s employers, having injured him, were willing to 
give him such work as he was competent to perform. The lad had 
never seriously tried to wear the artificial leg, and he must not, 
therefore, come to that Court and pretend that he could not wear 
it. The lad was able to work in the lamp-room at the colliery, but 
was not willing to do that work, and had undertaken shoemaking, 
at which he was not at present able to earn a penny, and his 
father had had to pay a premium. 

The Judge hereupon remarked that the point was—Is the lad 
bound to take any kind of work offered to him by his employers 
in order to reduce the amount of the award! He thought that 
this was the pivot of this particular case, and of a great number of 
other cases. 

It was submitted that the question of reasonableness did not arise 
in this case, as lamp cleaning could not in any sense be described 
as an unreasonable employment for a lad who had previously 
acted as a pony driver. Besides, work at the screens had been 
offered, but it was urged for the plaintiff in this connection that a 
one-legged youth was not fit for this occupation. 

At the close of the arguments, which were of considerable 
length, the Judge held that the boy was at the present time able 
to earn 14s. per week. He also was of opinion that with sufficient 
determination he could use the artificial leg, but thought the 
employment at which the injured boy must be bound to earn 
wages in order to relieve his employers’ liability must be reason- 
able. He found under all the circumstances of the case—having 
regard to the danger of colliery employment in all departments, 
more particularly to a person already maimed ; having regard also 
to the fact that the boy would have to leave his home for lodgings 
or travel eight miles to his work ; having regard also to the fact 
that with a little patience and a little expenditure of money the 
boy would be able to fit and prepare himself for a different career 
in life or trade—that employment in a colliery lamp-room, which 
the lad was called upon to follow, was an unreasonable employ- 
ment, and that the boy was not obliged to undertake it in order 
to relieve his employers of the order. He, therefore, dismissed 
the application. 


THE INSTITUTION OF CIVIL ENGINEERS. 


CORROSION OF MARINE BOILERS. 

At the ordinary meeting on Tuesday, February 27th, Sir Douglas 
Fox, president, in the chair, a paper on ‘Corrosion of Marine 
Boilers,” by John Dewrance, M. Inst. C.E., was read. 

The author pointed out that the introduction of water-tube 
boilers and the use cf higher working pressures had rendered the 
subject of the paper of increasing importance. Dealing first with 
the oxidation of iron and steel, he stated that these metals would 
not effect the chemical decomposition of water at temperatures 
below a red heat, and described experiments, made with a view to 
prove this, in which steel tubes partially filled with water, and 
carefully exhausted of air, were heated in high-pressure boilers for 
considerable periods. Setting aside fatty acids, which ought never 
to be admitted to a boiler, the only cause of corrosion that could 
to any extent affect the internal parts of a boiler which were not 
liable to be over-heated was the air dissolved in feed-water. Fur- 
ther experiments were made on the corrosion produced on iron 
dishes by boiling in them solutions into which air was delivered by 
means of a tube. From the results of these tests it appeared that 
air caused not much more corrosion when dissolved in sea-water 
than when dissolved in distilled water ; and it was therefore neces- 
sary to seek another cause to account for the rapid deterioration 
and pitting that occurred on the heating surfaces of marine boilers, 

The author contended that corrosion of highly-heated surfaces in 
contact with sea-water was due not to the water but to the salts 
contained init. It was generally accepted that when sea-water 


was evaporated until it crystallised, it became acid, and hydro- 
chloric acid was produced by heating magnesium chloride ina 


current of steam. The sides of furnaces opposite the tire and the 
tube plates and hottest tubes of boilers generally suffered most 
from corrosion, and it was known that where the fire impinged 
most fiercely the plates or tubes attained to a temperature far in 
excess of that of the water of the boiler, The author suggested 
that the effect of rapid boiling was that water was dashed against 
the heated steel and evaporated to dryness in rapid succession, 
and that each time this occurred with sea-water the crystallising 
point was reached and a minute quantity of hydrochloric acid was 
produced on the surface of the steel. If this theory were accepted, 
it was easy to understand the pitting of a heated metal surface. 
Furnace scale rolled into the surface in the course of manufacture 
became detached and gave rise to a local thinning of the plate. 
Heat was therefore transmitted more freely at such places, and 
the steam bubbles formed in the cavity, being somewhat shielded 
from disturbance by the circulating water, giving rise each time to 
a slight explosion as the water entered the cavity. The expelled 
water left behind a small quantity of chlorides, and these gave 
off hydrochloric acid, which combined with the iron and caused 
corrosion. ‘To prevent this action something might be done by 
freeing the surface of furnace scale. 

With regard to remedies against corrosion, the author pointed 
out that air had been for many years a well-recognised cause 
of corrosion, and that the boilers in which the best means had been 
adopted to keep out air had been those least affected. He doubted, 
however, whether marine-engine designers had exhausted all 
possible expedients in this direction. It was of paramount im- 
portance to return the water from the condenser to the boiler 
without allowing it an opportunity of dissolving air, As at pre- 
sent arranged, the air-pump was a most efficient means of causing 
the water to dissolve air ; and the author suggested as a remedy 
the placing of the hotwell between the condenser and the air 
pump, and making it a separator of water and air. The air pump 
would then pump out the air, and the feed pumps pump the water 
back to the boiler. 

A remedy that had been recommended for all kinds of corrosion 
was to admit sufficient sea-water to completely cover the inside of 
the boiler with a thin scale of sulphate of lime. The formation of 
such a scale was often erratic, and even when formed the scale was 
apt to be cracked and thrown off by expansion. Moreover, it 
interposed a non-conducting layer between water and metal, ren- 
dering the latter liable to overheating. The effect of putting lime 
into a boiler filled with distilled water appeared to be very small. 
Carbonate of soda was, however, a really useful remedy with dis- 
tilled water, as it practically stopped the corrosion, Zinc slabs 
well connected with the boiler plates were successful in protecting 
the plates from the action of air corrosion, but it was generally 
agreed that zinc could not be relied on to protect the tubes of a 
water-tube boiler. 

It was generally recognised that oil should not be allowed to 
enter aboiler. Most marine engines were worked with very little 
oil admitted to the valve chests and the cylinders, but it still 
seemed necessary to oil the piston-rods. It would be a great bocn 
ifa gland packing could be used that would run without oil, but in 
the meantime ali that could be done was to employ the best filters 
and maintain them well, and useonly pure hydro-carbon oil in any 
situation from which it could be carried into the feed-water. 
Animal and vegetable oils were chemically changed by the steam, 
and the products passed even the best filters and were carried into 
the boiler. Hydro-carbon oils were now generally demanded, but 
it was desirable to make sure that the oil was not mixed, 

The evils due to air would cease if it could be excluded, but the 
evils due to froth were more persistent ; the only palliative being 
to improve the circulation, and limit the fire heat to enable the 
water to wet the heating surfaces as much as possible, 


CATALOGUES. 


HOLDEN AND Brooke, Limited, West Gorton, Manchester. 
Illustrations of steam separators for use up to 300 1b, pressure. 

Cresswell’s Asbestos Company, Limited, Bradford, Catalogues 
1, 4, and 7. Asbestos goods, 

Bullock Electric Manufacturing Company, Cincinnati, U.S.A. 
Direct-current multipolar motors. 

John Tattersall and Co., Limited, Pendlebury, Manchester. 
Circulars of wrought iron pulleys, swage blocks and stands, 

Adams and Co,, Lowestoft. Wholesale price-list of light oil 
motors and other motor carriage details, This circular contains 
a detail and illustrated description of the Adams light oil engine. 

Bennett and Sayer, Derby. Illustrated and descriptive catalogue 
of Brick Machines, Clay Mixers, Crushing Mills, Cutting-off 
Tables, &c. 

The Sun Fan Company, Limited, Thornton-road, Bradford, 
Results of test recently made with a ‘‘Sun” fan 6ft. diameter 
driven by an electric motor. 

W. H. Allen, Son, and Co., Bedford. Illustrated price-sheet of 
two-crank enclosed compound engine. The sheet contains a table 
showing the maximum B,H.P. obtainable with different sizes and 
varying steam pressure, working with and without condenser, 


Puitips’ Hanpy Raitway Map oF THE BritisH Is_es.—The 
copy of this map which we have received is mounted on cloth and 
varnished. It measures 36in. by 28in., and the scale is 14in. to 20 
English miles. It shows all the railways open at the present 
moment, distinctive colouring being used for the lines. Sea routes 
in connection with railway lines are also indicated. As the map is 
by no means expensive, and is very complete, it should be wel- 
comed by many persons who desire to know the routes of the 
railways of Great Britain and Ireland. 

NeW CLYDE SHIPBUILDING FirmMs.—A number of changes is 
taking place and impending in Clyde shipbuilding and engineering 
establishments. The Clyde Shipbuilding and Engineering Com- 
pany, Limited, just registered as a Aearglien concern, has 
acquired by purchase the old-established business of Blackwood 
and Gordon, shipbuilders, engineers, and ship repairers, Port 
Glasgow, and intends to re-model and extend the works, in order 
to make them available for building a larger class of vessels, and 
to equip them in every way as first-class shipbuilding and a 
neering works. The practical department of the business will be 
under the direction of Mr. John Reid, shipbuilder, and the com- 
mercial department will be in charge of Mr. Robert Carswell. The 
former was for some time in the employment of Alexander Stephen 
and Sons, Linthouse, and the latter was until recently a partner in 
the Ailsa Shipbuilding Company, Troon. Among the other sig- 
natories to the registration of this new concern are Sir William 
Arrol, M.P., and John Hunter, ironmaster, Dalmarnock Iron- 
works. Garvel Park Shipyard at Greenock, occupied until lately 
7 Taylor and Mitchell, has been taken on lease from the Greenock 

arbour Trustees by Mr. George Brown, formerly yard manager 
with William Denny and Brothers, Dumbarton, and associated 
with him will be an engineering partner. The Greenock Harbour 
Trustees have also leased to the Grangemouth Dockyard Company, 
of Grangemouth, the shipyard at Greenock, until recently occu- 
pied by Carmichael, McLean, and Co., who have —— opera- 
tions. This yard, which was occupied prior to the tenancy of 
Carmichael, McLean, and Co., by Russell and Company, Port 
Glasgow—who have all along, in fact, been the lessees—is at 
present being carried on by them on behalf of the shipowners 
who had contracts with Carmichael, McLean, and Co. Three 
vessels are on the stocks, all of which, however, are nearing the 
launching stage. Although Russell and Company’s lease does not 
expire till Whit-Sunday, 1901, they are arranging with the Grange- 
mouth Company to give them possession of the premises in the 
course of a month or so. The new tenants will at once lay down 
the keels of two steamers, each of 3000 tons gross, for which they 


have orders, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE market on ‘Change this—Thursday—afternoon in Birminy 
ham was upheld by the improved political situation, and also . 
the cheerful reports from the northern centres; news hayj id 
reached the Midlands that bears are eager to cover in the Gia oe 
market, the rate at which stocks are going down ae 
frightened them at last. Scotch was as muchas 10d. up, Cleveland 
1s., and hematite 8d. Hematite is said to be showing signs of 
scarcity. These good reports from Glasgow lend « msiderable 
strength to Midland transactions. 

There has been a meeting of the Unmarked Iron Association 
under the chairmanship of Mr. L. Hingley, the chief business hej, 
the further consideration of the restoration of ‘‘ extras” for umal 
rounds and quantities under 5 ewt, In regard to the latter change 
it was stated that the Lancashire makers had issued notices that 
small lots would in future be charged for at 10s. per ton extra 
Apparently the time was not considered ripe for any local declary, 
tion on the subject. The question of prices was also raised, but 
the last basis agreed upon—£10 10s.—was adhered to, though 
opinions were expressed that the next ascertainment of selling 
prices will give ironworkers an increase of wages, and that this 
coupled with the high cost of fuel, will necessitate a revision of the 
basis. Marked bars are quoted £11 10s.; Earl Dudley’s brand 
£12 2s. 6d.; second grade, £10 15s.; and hoop iron, £11. Sheets 
are not firm as recently, singles being obtainable at from £11 2s, 6d, 
to £11 7s. 6d. for singles ; doubles, £11 5s. to £11 10s.; and trebles, 
£11 17s. 6d. to £12 2s. 6d. Galvanised corrugated sheets, f,o,}, 
Liverpool, are quoted £15, 

A large business is passing in pig iron, The North Staffordshire 
furnaces are reported to be busy, and sellers are getting from 77s, 
to 79s. for this class of product, whilst other Staffordshire cinder 
forge pig is quoted 72s, 6d. to 75s.; part-mine, 75s. to 77s. 6d,; 
and all-mine ordinary, 77s. 6d. to 82s. 6d. Some good contracts 
have been booked for superior qualities of all-mine at 0s, ty 
92s. 6d., and the same may be said of cold blast, for which as much 
as 12s, is asked. Midland descriptions are in excellent demand, 
and the furnaces can scarcely turn out material fast enough, 
Northamptonshire and Leicestershire pig iron is quoted 75s, ty 
77s. 6d.; and Derbyshire, 76s. to 78s. 

Fuel values keep up to the recent level for manufacturing 
descriptions, although domestic sorts are slightly easier thay 
recently. Yet best house coal lumps are selling at 17s. 6d, to 20s, 
at the pits, whilst as much as 22s, and 23s, is paid by retail buyers, 
Second qualities are 13s, 6d. to 15s, at the pits. 

Great satisfaction is expressed by the shareholders of the Hamp. 
stead Colliery Company at the circumstance that by the end of the 
year the colliery is expected to be in full working order again after 
the late disastrous fire. 

There has been some further bear covering in the copper market 
this week, and high prices have to be paid for the current month’: 
dates, rising £79 to £78 to £79 10s.; while April went at £7+ 10s, 
to £77 to £76 15s.; May, £75 10s., £77, £75—the last figure being 
also paid for three months. Tough is £82 to £82 10s.: best 
selected, £82 10s. to £83 10s.; strong sheets, £86 to £87. Yellow 
metal, to 74d. 

I regret to have to record the death, on Tuesday last, of Mr. 
F.C. Perry, a director of Thomas Perry, Son, and Co., of the 
Highfields Engineering Works, Bilston, One of the leading 
productions of the firm comprises chilled rolls for use in iron and 
steel works, and also for linoleum manufacture, and for other 

yurposes. A considerable trade in both these descriptions is done 

c them with the Continent and Russia, and also with Scotland. 

The firm also build safes and strong-rooms, and do a large trade in 

iron bedsteads. Mr. Perry was eighty-two years of age. Ile 

was deputy-lieutenant for Staffordshire and a county magistrate. 

He formerly held the office of High Sheriff for Staffordshire. 
Engineers and machinists have a considerable amount of work 

on their books, and this condition of things is causing a very brisk 
demand for tiles, tools, &c. At the various rolling stock works 
large contracts are held for carriages and wagons for various home 
and foreign railways, and also from private owners engaged in th ¢ 
coal and mineral trades. At several of the works extensive 
additional shedding is being erected in order the better to cope with 
the present prosperous state of the demand. : 

The pumping engines of the South Staffordshire Mines Drainage 
Commissioners have had a heavy time during February on account 
of the weather, the pumping in the Tipton district having reached 
9,321,388 gallons per day, or an increase on the previous month of 
1,038,892, 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—A more confident tone has come over the iren 
trade here during the past week. This to a large extent has been 
due to the strong upward move in warrants, but generally there is 
a feeling that trade is again pulling itself together, and that as 
soon as the slack season, which is ee at this time 
of the year, is passed over, there may be a revival of activity in 
buying, with a further improvement in prices. It is, however, still 
too early to attempt any reliable forecast beyond the general con- 
clusion that all the conditions, both as regards requirements for 
consumption and the cost of production, must at any rate tend to 
maintain present prices for some time to come. Whether they will 
advance to any materially higher point must not only depend 
largely upon the prospects of industrial and trade developments 
later on in the year in this country, but also on the Continent and 
in the United States. 

One result of the upward move in warrants was a rather more 
active inquiry on the Manchester iron market on Tuesday for pig 
iron, and if the improvement is maintained no doubt buyers who 
have been holding back may be induced to come forward with 
orders which may represent a considerable weight of business. 
Users, however, for the most part, still buy cautiously from 
hand to mouth, and although prices in the open market are 
stronger to the extent that speculative brands are quoted 
above last week’s low figures, and there is less under 
selling, makers are not more than maintaining their list 
rates. For Lancashire No. 3 foundry pig iron 79s. to 
79s. 6d., less 24, represents the full average, with Lincolnshire 
quoted 75s. 6d, net, and Derbyshire about 80s., delivered Man- 
chester, and forge qualities 74s. 2d. net for Lincolnshire, and 
about 76s., less 24, for Lancashire, delivered Warrington. Middles- 
brough brands are about 6d. dearer, 78s. 4d. to 79s. 4d., represent- 
ing about the minimum prices for delivery by rail. Manchester 
Scotch iron also is a trifle dearer, 81s. to 81s. 6d. being about the 
minimum for Eglinton and Glengarnock, with American pig iron 
quoted 78s. net, delivered Manchester docks. A ; 

The suggested formation of pig iron stores in the United States 
on a similar basis to the British stores at Glasgow and Middle+ 
brough is necessarily attracting considerable attention here. 
America now occupies the key to the position with regard to the 
iron trade, and how much further the formation of warrant stores 
in the United States may affect prices is, of course, a matter of no 
little speculation. Such stores would enable American makers to 
realise on their over-plus ee ape without being compelled to 
ship it at low prices to — and other markets ; but in well- 
informed quarters it is thought that in the first place such stores 
would be practically under the control of English speculators 
although gradually they would no doubt become an important 
feature in connection with the American iron trade. 

The position as regards finished iron shows no material change. 
For bars-there is a continued active inquiry, and although makers 
still hold back from any official advance, they are not quoting for 
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new busin 

e pric 
being pee: hy Sheets are firm at £11 5s. to £11 10s. For hoops 
we t a fairly good demand, with a number of American in- 
t a reported in the market, and prices are strong at £10 7s. 6d. 
te random to £10 12s. 6d. for special cut lengths, delivered Man- 
chester district, with 2s, 6d. less for shipment. : 

Prices for both raw and manufactured steel are firm at recent 
quotations. Hematites remain at about 91s. to 93s., less 2s for 
No, 3 foundry qualities ; billets, £7 10s. net; bars, £9 12s. 6d. and 
‘9 to £10 and £10 5s., according to quality ; and boiler plates, 

“10 less 24, delivered Manchester district. 

The strong upward move in both covper and tin during the past 
week is necessarily giving a hardening tendency to prices for all 
descriptions of manufactured metal goods, but so far there has 
been no official advance on the list rates. Business continues brisk 
in practically all descriptions of manufactured metal, but, for the 
most part, users are not buying more than for hand-to-mouth 


requirements. 
| hear rather varying reports as to the position of works through- 


out the engineering trades, Although there is no complaint of 
inactivity, | come across a number of representatives of important 
firms who state that they are not experiencing the pressure of 
work that was the case several months back. This applies to not 
a few of the machine tool-making firms, but even where they are 
not booking so much new work as they were a short time back, 
orders they have on their books are sufticient to keep them fully going 
for a considerable time forward, and these, as they run out, are 
being fairly well replaced, so that there is still nothing to cause 
any anxiety with respect to the immediate outlook. Pump makers 
have, to some extent, been affected by the war in the 
smaller types, in which a fairly large business was previously 
being done for shipment to South Africa, but there is quite 
sufficient pressure of other work to keep them more than fully 
employed. Boilermakers report the exceptional activity for de- 
mand that has prevailed for some time past well maintained, and 
they are all very full of work for many months ahead. Heavy 
stationary engine builders are not quite as full of work as they 
have been, but in the lighter branches they are still very pressed 
with orders, especially for the high-class type of engines required 
for electric driving, whilst in the general electrical branches of 
engineering the pressure of work continues quite as great as 


ever. 

The outlook in the coal trade continues to be a question that 
oceupiesseriousattention amongst all large usersof fuel, and, judging 
from the present attitude of coal owners, it is evident they anticipate 
being in 2 position to command a very considerable advance over 
just year’s prices upon the important contracts that during the next 
few months will come upon the market. For the present business 
generally is moving on very steadily, but so far as inland 
requirements are concerned, there is not that pressure of 
demand which a short time back brought about so strong 
an upward movement in prices. Colliery proprietors are 
still able without difficulty to dispose of their output at the 
advanced list rates, but these now represent the maximum prices 
that are obtainable. In the house-fire coal trade a moderately 
yood business still comes forward, and prices are firm at list rates. 

For common round coal the demand is fully maintained, as there 
ix no appreciable falling off in requirements for ironmaking, steam, 
and general manufacturing purposes ; whilst the shipping trade 
is not only taking off any surplus output that collieries 
may have to dispose of, but, owing to the much higher 
prices obtainable at the ports, is withdrawing a good deal 
of steam coal from the home market. On inland sales 
ordinary qualities of steam and forge coals are not now being 
quoted under about 12s, 6d. per ton, and as collieries are quite 
indifferent about selling in the home market, this is a price that 
is readily got upon any orders they are prepared to book. Engine 
classes of fuel are, perhaps, if anything, a trifle more plentiful. At 
any rate, the special prices that were being so freely got a short 
time back are scarcely now obtainable, and at the pit mouth 
ordinary qualities of rough slack do not average more than about 
9s, 6d. for medium sorts to 10s, 6d. for the best qualities, lls. per 
ton being now altogether an outside figure, that is only obtain- 
able in special cases for exceptionally good qualities. . 

There is no falling off in the pressure of demand for shipment, 
and in prices there is a continued steady advancing tendency. 
Steam coals are fetching 16s. 6d. to 17s., delivered Garston docks 
or High Level, Liverpool, which represents about 4s. to 5s. above 
the normal inland pit prices. 

The demand for coke continues in excess of the output, and 
although there is no further official advance on list rates, special 
prices are readily got where makers are prepared to book new 
business. Furnace cokes are quoted 23s. to 23s. 6d., and foundry 
sorts 30s, at the ovens. by 

T had an interview this week with the general secretary of the 
Miners’ Federation as to the view the leaders of that organisation 
take with regard to the prospects of securing a legislative enforce- 
ment of the eight hours day for miners. Although the Federation 
is more than satisfied with the result of the last appeal to Parlia- 
ment, the majority against the Bill being much less than had been 
anticipated, they are beginning to recognise the difficulty of 
forcing a measure through in face of the opposition on the part of 
the miners in the North of England. The secretary of the Federa- 
tion admitted that they could scarcely expect to force on the miners 
of Northumberland and Durham a measure which would break up 
a distinct and settled system of working which they had carried on 
for many years past ; but he thought they might more probably 
gain the end they had in view by bringing forward a measure 
restricting the hours of labour of the boys employed in mines, and 
if this could be got through it would practically settle the whole 
(question of the eight hours day for miners without any direct 
legislative enactment affecting adult labour. his, I gathered, 
seems to be the policy which the Miners’ Federation will probably 
pursue in the future, ; 

Barvow,—The hematite pig iron trade is very firm and steady, and 
makers remain in a very satisfactory position indeed. They are 
fully sold forward for many months to come, except in isolated 
cases where makers are disposed to get any advantage from 
improved markets that may arise. The quotation for mixed 

mer numbers is very steady at 80s. to 82s. per ton net f.o.b., 
and ordersare very plentiful—too plentiful, in fact, for makers cannot 
Increase their output, and much of the business offering has either 
to go elsewhere or to be dealt with by warrant holders. Warrant 
sellers are doing business at the improved price of 78s. 6d. per ton, 
being an advance of 1s. 3d. per ton on the week, buyers offering 
78s, 5d. During the week 4218 tons of warrant iron have been 
cleared, making the reduction since the beginning of the year 
38.950 tons, and leaving still in the hands of warrant holders 
158,896 tons. There are forty-seven furnaces in blast, as compared 
with forty in the corresponding week of last year. 

Iron ore is in an exceptionally active state, and orders are of 
“very pressing character, ‘The amount raised is not adequate for 
the district’s requirements, and yet there is much Hodbarrow and 
other ores sent out of the district regularly to Scotland, Wales, 
and elsewhere. Spanish ores are consequently in great and 
Mnproving demand. The latter are quoted at 21s. per ton delivered 
at West Coast ports, while native sorts are at 17s. for good average 
qualities, and 20s, to 21s. per ton for best descriptions, 

Steel makers are very busily engaged in every department, and 
their works are especially crowded with orders for heavy rails, 
ship plates, and the heavier classes of steel generally. Prices are 
steady, with heavy rails at £7 and ship plates at £8 2s. 6d. per ton. 
There is much briskness in all departments, and the mills are busy 
on hoops, slabs, billets, wire rods, merchant steel, and heavy steel 
castings. A good business is being done in nuts and bolts. 

1 Shipbuilders are thronged with work, and are likely to be much 
beri Messrs. Vickers have let the contract for the first 200 of 
000 houses they are holding on Walney Island for their workmen, 


This firm is putting down several new departments at their works 
at Barrow, including that of heavy and light forgings. 

The death is announced of Mr. William McCowan, of White- 
haven, chairman of the Whitehaven Hematite Iron and Steel Com- 
any, the Darlington Ironworks, and of the Moss Bay Iron and 
Steel Company. He had a paralytical seizure a few weeks ago. 
He was 62 years of age. 

The coal and coke trades are very busy. Supplies are scarce and 
prices high, . 

The shipping trade is well employed, the exportation of iron 
being very brisk. During last week 16,239 tons of iron were 
shipped, compared with 9308 tons in the corresponding week of 
the previous year, an increase of 6913 tons. This brings the iron 
shipments for the year up to 144,423 tons, against 74,458 last year 
in the same period, an increase of 69,965 tons. The shipments of 
steel last week were 9766 tons, compared with 12,588 tons in the 
corresponding week of last year, a decrease of 2822 tons. This 
brings the decline on the year to 16,694 tons, the amount shipped 
this year being 72,103 tons, compared with 88,797 tons in the 
corresponding period of the previous year. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE coal trade in South Yorkshire has not presented any excep- 
tional features during the week. Several outstanding disputes 
have been brought to a head, and they are not likely to result in 
any grave stoppages, masters and men being equally alive at 
present to the necessity for taking advantage of the brisk condi- 
tion of business. Although the block on the railways has not been 
completely overcome, the traffic is being moved more freely and 
deliveries have decidedly increased. It must be regretted, how- 
ever, that lack of wagons have again compelled several of the 
collieries to be unable to work full time. Although pit values 
have been maintained with winter prices still prevailing, there is 
expectation that rates will be easier in April. In any case, it is 
generally thought that values are now at their maximum. A very 
considerable tonnage is still being sent to London, such coal as can 
be bought in the open market fetching exceptionally high figures. 
The coal sent to London by sea fetches about 2s. per ton less, but 
the drop has not affected the supplies forwarded from Yorkshire. 
This is, no doubt, owing to the fact that sea-borne coal had 
recently been quoted rather higher than that from the inland pits. 
Best Silkstones continue to fetch 15s. to 15s. 6d., and in some 
instances 16s, perton ; Barnsley house ranging from 14s. 6d. to 15s. 
per ton. 

For steam coal the demand is well maintained, and is likely to 
be strong for months to come. New contracts are certain to be 
taken at still higher prices, owing to the activity of the iron trade 
at home and the demands for export purposes. Barnsley hards 
fetch 15s. to 15s, 6d. per ton, and in several instances 16s. per 
ton has been obtained. Gas coal continues in brisk request, 
although the longer days will soon affect consumption in that 
class of fuel. For engine fuel there is still the same abnormal 
demand to report. Quotations at the time of writing are as 
follows :—Nuts, 10s. 6d. to 11s. 6d. per ton ; screened slack, from 8s 
per ton ; pit slack, from 7s. 6d. per ton. A similar report applies 
to coke, for which small buyers have to pay more than the current 
high rates, which range from 21s, to 22s. 6d. per ton. 

The steel trade continues equally as active as the business in 
iron. Swedish material makers report that they are now com- 
pletely booked in all their best brands of iron for 1900, and can 
only take orders now for deliveries in 1901. The Swedish steel 
trade is in a similar condition. Quotations can scarcely be given, 
as they vary every day. While Swedish irons are double what was 
paid two years ago, steel, which sold at £8 5s. per ton in 1898, is 
now in brisk request at £13 10s. to £14 perton. The difficulty, 
indeed, is to secure supplies even at these prices. In crucible steel 
there is every likelihood of the trade done in 1899 being exceeded 
in 1900. Government demands have of late been exceedingly 
great, and the arrears of engineering firms have tended towards an 
increased demand from these quarters ; in fact, crucible steel in 
finest qualities has never been in such enormous demand as at 
present. Manufacturers of Siemens and Bessemer steels are as 
busy as they can be, but they could do far more work if they could 
obtain adequate supplies of iron and fuel. 

The better news from the front hasalready told upon the silver— 
plating and cutlery trades, as we anticipated it would. The 
effect, however, has not been very important as yet, and there is 
little anticipation of any great change for the better until hostilities 
have ceased. In cutlery goods the foreign market is looking up a 
bit, and increased requirements are reported in Australia and 
Canada and other Colonies. A large business continues to be done 
in specialities for use by the troops in South Africa, and most of 
our firms have agencies in the places which are expected to come 
under the British flag. preparations are being briskly made for the 
revival of trade, which is certain as soon as the war ends, 

The foreign trade in cutlery has decreased on the month and 
increased on the two months of this year, the value being £92,277. 
Hardware has advanced for both January and February. In 
unwrought steel all markets are better, more especially the United 
States, which shows for January and February a value of £70,341, 
as compared with £37,072 for the opening months of last year. 

The death is announced of Mr. Frederick Burgon, which took 
place on Tuesday morning at his residence, Wisewood, near 
Sheffield. Mr. Burgon was well known not only in this country, 
but in Australia and America, where he travelled for many years 
on behalf of the company with which he was associated—Burgon 
and Ball (Limited), sheap shear manufacturers, La Plata Works, 
Malin Bridge. The firm was turned into a limited company two 
years ago, and on the death of its head, Mr. Charles Burgon, Mr. 
Frederick Burgon became managing-director, a post which he 
held up to his death, which was caused by pneumonia. He was 
only thirty-nine years of age. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 

A DECIDED change for the better has this week come over the 
iron market ; the tone has become quite cheerful again, and the 
amount of business transacted presents a marked contrast to that 
which has been reported for several weeks past. Inquiries are not 
more numerous than they have been of late, but there is this satis- 
factory feature, that they result in a greater number of orders ; 
pared | a fair proportion of contracts comes to hand, and the situa- 
tion generally is more satisfactory. The winter may now be con- 
sidered practically over, and the spring season, which is always a 
brisk period, and promises to be an uncommonly active time this 
year, is at hand, so that the hope that prices will be lower is now 
given up, for, naturally with more active trade, prices are more 
likely to improve than otherwise. Producers are very firm in their 
quotations, as they have already sold very heavily for spring 
sens, and if iron is wanted for the current month’s delivery it is 
almost unobtainable. Traders look forward very hopefully, there- 
fore, to the approaching spring season. 

Already shipments of pig iron, which were restricted in February, 
owing to the unpropitious weather, are increasing at a good rate, 
and, indeed, are on a larger scale than is usual in March, exceed- 
ing even the unprecedented figures of the corresponding month 
in 1897. Thus up to the 7th the quantity of pig iron shipped 
from the Cleveland district was 18,463 tons, as compared with 
14,582 tons in March, 1899, and 15,991 tons in March, 1398. The 
heavier shipments and the larger local consumption have led to 
further reductions in the stock of Cleveland a tse in the public 
warrant stores, and Connal’s stock on Wednesday night 
was 56,769 tons, a decrease already this month of 1079 
tons, the quantity now held being the smallest that has been 


reported for many years. Shipments coastwise continue small, 
deliveries to both Scotland and Wales being very restricted, on 
account of the relatively high prices of Cleveland iron ; it being 
cheaper, therefore, to take local iron. As Cleveland makers say 
they can find other markets for their iron where consumers pay 
better prices, they are not making any efforts to sell in Scotland. 
Native iron is therefore more largely taken by the Scotch foun- 
ders, thus necessitating the steady depletion of the stock in the 

ublic warrant stores—a course which cannot but have its influence 
in assisting prices upward. There is still a daily shipment of some 
700 tons of Cleveland iron to Scotland, but at this time last year 
1300 tons were sent each day. 

Makers and merchants alike are this week asking and realising 
70s. per ton for early f.o.b. deliveries of No. 3 Cleveland G.M.B. 
pig iron. Makers have quoted this since before Christmas, but 
only a few days ago second-hands were selling at 69s. 6d. They 
have this week found it advisable to quote the same figure as pro- 
ducers, especially as Cleveland warrants have izen raised to that 
price. No. 1 isat 72s. 6d.; No. 4 foundry and grey forge at 69s, 6d. ; 
and mottled and white iron at 69s, The stocks of all qualities are 
small; indeed, it is more than a quarter of a century since the 
Cleveland iro ters cx i the spring season with as poor a 
stock as they hold at present. 

Prices of East Coast hematite pig iron are maintained above 
those of Cumberland, though usually the latter is the dearer by at 
least 2s. per ton. But while there is now only a very small stock 
of hematite pig iron in the public warrant stores in this district— 
7148 tons—in Cumberland the stock of hematite warrants is no 
less than about 150,000 tons—a situation which makes all the differ- 
ence in the world in regard to the attitude of sellers. In this 
district the lowest that will be taken for mixed numbers of hema- 
tite pig iron is 80s. per ton, but only odd lots can be bought at 
that, and the producers ask 82s. 6d., which, however, consumers 
hesitate to pay. Rubio ore is sold at from 20s. 6d. to 21s. per ton, 
delivered ex ship on Tees or Tyne. 

The trade of the Cleveland district with Germany continues to 
increase so far as pig iron is concerned, and last month no less than 
29,829 tons were sent direct and 7/@ Holland, this being 27 per 
cent. more than in February, 1899, and 120 per cent. more than in 
the corresponding month of 1898. Germany has taken the place 
of Scotland as the chief consumer of Cleveland pig iron outside 
the district where it is made. Scotland, in fact, only took 20,735 
tons last month, or nearly 55 per cent. less than at this time last 
year. Belgium and France are also taking much more Cleveland 
iron than last year. Of the total quantity of iron sent oversea 
from the Cleveland districts, Germany, France, and Belgium re- 
ceived no less than 91 per cent., and, taking the shipments coast- 
wise, as well as foreign, the three countries named received 
57 per cent. 

In nearly every branch of the manufactured iron and steel in- 
dustries works are fully employed, the only exceptions being some 
of those which are engaged in the production of steel railway 
sleepers, and also of bowl chairs, the orders for which are fewer 
than they have been for several years, on account of their com- 
paratively high prices, which, however, are necessitated by the 
greatly increased cost of materials, and of labour. Prices of 
manufacturers of finished iron and steel have in some cases been 
advanced this week, and in other cases have been firmly main- 
tained. In no branch is there any tendency downward. Angle 
manufacturers have raised their prices this week, and for both 
iron and steel ship angles £8 5s., less 24 per cent., has now to be 
paid, while engineering angles are 2s. 6d. to 5s. per ton more than 
that ; indeed, they are not readily obtainable at any price. The 
plate makers’ syndicate maintains the minimum for iron ship 
plates at £8 5s.; and for steel ship plates, at £8 2s. 6d.; boiler 
plates being 25s. to 30s. per ton more. The bar manufacturers’ 
syndicate adheres to £9 5s. as the figure for common iron bars ; 
and £9 lis. for best bars. The manufacture of sheet iron, plain as 
well as galvanised, has this week been increased by the opening of 
the extensions at the Bowesfield Steel and Iron Company’s works 
at Stockton-on-Tees. These works will now employ 150 more 
hands, and their make will be increased 200 tons per week. 

There has this week been on Teesside a revival of the rumour 
that was in circulation last year, that the Government purposed 
to establish an arsenal in the neighbourhood of Middlesbrough, 
but there appears to be as little foundation for the rumour 
as there was before. What is certain is that picric acid is 
being imported into the Tees from Germany for the manufac- 
ture of lyddite, but the acid is sent through to Sir W. G. Arm- 
strong, Whitworth, and Co., Elswick Works, at Newcastle. It is 
found more convenient to import it at Middlesbrough rather than 
the Tyne, though the former involves railway carriage. Officials 
from the War-office take charge of the picric acid when landed in 
the Tees, and probably this has given rise to the rumour mentioned 
above. 

At the beginning of last year Mr. W. C. Gray, the owner of the 
West Hartlepool Iron and Steel Works, acquired also the works of 
the Moor Iron and Steel Company, and also those of the Stockton 
Malleable Iron Company, both at Stockton, and all engaged in the 
manufacture of plates. These concerns have since been carried on 
by him under the style of the South Durham Iron and Steel 
Company. It is now stated that the concern will be converted into 
a public limited company, the prospectus to be issued before the 
end of the month. The capital, it is stated, will be over a million. 

The shipbuilding industry continues prosperous, but during the 
last two months operations at the yards have been much inter- 
fered with by the bad weather, so that contracts have not been 
completed as rapidly as owners desired, and the construction of 
the engines is in many cases in advance of that of the vessels for 
which they are intended. In consequence of this a good many of 
the hands at some of the engineering shops have been paid off for 
the present. Blair and Co., Limited, at Stockton, have marine 
engines ready for ten steamers, which are not yet by any means 
advanced enough in construction to receive them. If they had 
these out of the way they could go on full work again, as they 
have orders which will keep them regularly at work for the next 
eighteen months. On Saturday a fire occurred at. their establish- 
ment. It originated in the joiners’ shop, and did damage, it is 
estimated, to the extent of £20,000. The National Amalgamated 
Union of Labour—Tyne, Wear, Tees, and Hartlepool branches— 
has applied to the North-East Coast Shipbuilders’ Association for 
a 10 per cent. advance of wages, to take effect next month: The 
employers meet at Newcastle to-day—Friday—to consider the 
—- The death is announced, at the age of forty years, of 
Mr. Robert Aikenhead Macnab, for seventeen years secretary of 
Andrew Leslie and Co., shipbuilders, Hebburn-on-Tyne, which firm 
afew years ago was amalgamated with R. and W. Hawthorn, 
engineers, under the style of R. and W. Hawthorn, Leslie, and 
Co., Limited, Mr. Macnab retaining his position as secretary, 

The coal trade is almost as brisk as ever; there is an active 
inquiry, especially from abroad, and it would seem as if the 
approaching spring shipping season would be as busy a one as any 
that have been experienced in recent years. The tendency of 
prices is upwards, more especially in the steam coal branch, and 
18s. 6d. f.0.b. is paid for prompt deliveries of best steam coal, 
while for April and beyond 19s, is asked and paid. The demand 
for coke is in excess of the power of supply, and there is no abate- 
ment in the inquiry from Germany and Belgium, where the dearth 
is quite as great as it was last year. For coke for export 32s. 6d. 
per ton f.o.b. has to be paid, and medium coke is bought readily 
at 26s. 6d., delivered at the Cleveland furnaces. The Northumber- 
land colliers have since the last settlement of wages by the Con- 
ciliation Board been very dissatisfied about the amount of advance 
which was arranged between the employers and their representa- 
tives. The advance was 5 per cent., and the men have argued at 
meetings which have been held that they should have had 20 per 
cent. e men’s executive have met this week, and shown that 
the realised price did not justify any further advance than was 

upon. The high prices reported in the public press were 
only realised for a comparatively small proportion of the output. 


9, 16 
Marcu 9, 1900 
q 
i 
f 
fl q 
3 
ht 
h 
I, 
4 
| 
| 
—— 


THE -ENGINEER 


MARCH 9, 1909 


—- 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a moderate business doing this week in the 
Glasgow pig iron market, and prices have been gradually rising. 
Business has been done in Scotch warrants from 68s. 1d. to 69s, 5d. 
cash, and 68s, 3d, to 69s, Sd. one month. There has been very 
little doing in Cleveland warrants, some transactions having taken 
place at 69s, 104d. for delivery in twenty-one days, and at 70s. 1d. 
one month, the cash price being nominally from 68s. 6d. to 69s. 10d. 
Cumberland hematite warrants have sold from 77s. 4d. to 78s. 6d. 
cash, and 77s. 74d. to 78s. 8d. one month. There is very little 
speculative business doing in pig iron warrants. The transactions 
are understood to be based almost entirely upon the current 
requirements of consumers. There is some uncertainty as to the 
probable future course of the market, but the general opinion 
seems to be that an active manufacturing business is likely to be 
maintained. 

With reference to makers’ prices, Govan, f.o.b. at Glasgow, 
No. 1, is quoted 72s.; No. 3, 71s.; Monkland, No. 1, 75s. 6d.; 
No, 3, 73s. 6d.; Wishaw and Carnbroe, Nos. 1, 78s. 6d.; Nos. 3, 
75s. 6d.; Clyde, No. 1, 83s. 6d.; No. 3, 77s. 6d.; Gartsherrie 
and Calder, Nos. 1, 84s. 6d.; No. 3, 78s.; Summerlee, No. 1, 
Sis. 6d.; No. 3, 79s. 6d.; Coltness, No. 1, not quoted ; No. 3, 
79s.; Glengarnock at Ardrossan, No, 1, 82s. 6d.; No. 3, 76s. 6d.; 
Eglinton at Ardrossan or Troon and Dalmellington at Ayr, Nos, 1, 
78s. 6d.; Nos. 3, 76s.; Shotts at Leith, No. 1, 85s.; No. 3, 80s.; 
Carron at Grangemouth, No. 1, 85s.; No. 3, 78s. 6d. per ton. 

The shipments of pig iron from Scottish ports in the past week 
have amounted to 5416 tons, compared with 5282 tons in the 
corresponding week of 1899, There was despatched to the United 
States 76 tons, South America 93, India 95, Australia 510, France 
100, Italy 120, Germany 90, Holland 235, Belgium 60, China and 
Japan 5, other countries 30, the coastwise shipments being 4002 
tons, against 3104 tons in the same week of 1899. 

The demand for hematite pig iron is very good. The output of 
Scotch-made hematite is at present larger than it has been for 
some time, and prices have been steady at 84s. per ton for delivery 
at the steel works, 

There is a very brisk demand for ordinary Scotch pig iron for 
foundry purposes, and while the output is large, increasing 
quantities of iron are being drawn from store. The extra rates of 
ordinary pig are largely due to the reduced imports of Middles- 
brough iron into Scotland. The arrivals of this class of iron from 
Middlesbrough since the beginning of the year have been 49,906 
tons, compared with 95,384 tons in the corresponding period of 
last year, showing a decrease of 45,478 tons, or nearly one-half. 
The explanation of this very large falling-off in Middlesbrough iron 
imports is the relatively high price of Cleveland iron compared 
with the lower qualities of Scotch. The price of Cleveland is now 
so high relatively to Scotch iron that it does not pay to import the 
former. Ordinary Scotch warrant iron, as is well known, is a 
better quality than Cleveland, and as Scotch can now be had 
cheaper than Cleveland, when freight is added to current prices, 
there is comparatively little inducement to import the latter. 

The stock of pig ironin the Glasgow warrant stores shows a 
decrease in the past week of 5527 tons, and the total decrease since 
the beginning of the year is now 38,468 tons, the whole remaining 
stock amounting to 206,790 tons. 

There are 85 furnaces in blast in Scotland, compared with 83 at 
this time last year, and of the total 41 are producing hematite, 
39 ordinary, and 5 basic iron. The furnaces are being worked to 
a fuller extent than they were two or three weeks ago, there being 
now an ample supply of coals. 

The finished iron and steel trades are very busy. There is no 

slackening whatever at the works, and it is understood that in 
most cases there are good contracts on hand. The outlook for the 
future is also fairly satisfactory. There is, it is true, much less 
inquiry for shipbuilding steel owing to the marked reduction in a 
number of contracts being placed with the shipbuilders ; but the 
work already in hand is believed to be sufficient to guarantee 
steady employment throughout the greater part of the current 
year. 
” There is a very large amount of work doing in the various de- 
partments of engineering. Locomotive engineers have had good 
orders added to their books. The principal bridge builders are 
very busy, and there is great activity generally in works producing 
structural material. 

The coal trade is not quite so strong as it has been lately, all 
arrears of business being practically cleared off, and the produc- 
tive capacity of the mines being very great, full supplies are now 
obtained with a readiness which has not been usual fora long time. 
There is thus the slightest tendency to easiness in the market, and 
coalmasters are beginning to consider what is likely to be the 
state of business within the next few weeks, during which the 
Baltic will remain closed. It does not at present seem likely that 
business will fall away to any great extent, but consumers of coals 
would be well pleased to see somewhat lower prices. In the mean- 
time prices are quoted without alteration. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

OnE of the principal ironmasters of Wales, speaking of the iron 
and steel trade this week, said that the outlook was remarkably 
good, Full work in most departments appeared to be certain for 
a long time ahead. All kinds of steel were in strong request. He 
only hoped that there would be no great inflation of price. This 
week a cargo of 3600 tons rails and sleepers and 900 tons wagon 
iron left Newport, Mon., for Beira. The activity in the steel 
trade of Wales is causing increased imports of ore, both from Elba 
and Bilbao, and in addition to ore Tredegar Works have been im- 
porting pig from Bilbao, and large quantities have come in also 
from Ayr, Barrow, Whitehaven, and Harrington. 

Still another steel works figures prospectively, this time at Port 
Talbot. The site is near the Patent Fuel Works, and the news, 
taken in conjunction with the acquirement of the Maesteg collieries 
by Elder Dempster and Co., has given great satisfaction in the 
district. 

I regret to announce the death of Mr. David James, for thirty 
years secretary of the Dowlais Iron Company. This position he 
relinquished on account of illness, having held it ever since it was 
made vacant by the appointment of Mr. Wm. Jenkins to the 
general managership of Consett. Mr. James was a model official, 
and devoted his unwearied services to the best interests of the 
company. 

A forecast of possibilities was given at the meeting of the Ponty- 
pridd and Rhondda district of the South Wales Federation this 
week. Mr. B. Davies, the agent, in presenting his report, said 
that from an almost disorganised state, as South Wales workers 
were, they now had an organisation of 105,000 members, and con- 
siderably over £50,000 in hand. He was not too sanguine of peace 
with plenty at the end of the present agreement, and the strength 
of their organisation would be one of the determining factors 
whether it would be peace or war, or peace at any price. He con- 
sidered their organisation had proved invaluable to thousands of 
its members in securing the benefits of the Workmen’s Compensa- 
tion Act. In fatal accidents under the Act the dependents of 
eleven members had been awarded £2394, or an average of 
£217 14s. 4d. in each case. The report concluded with details of 
cases, and a statement of a few minor disputes now pending. 

The collieries in the whole of the district continue in a brisk 
condition. In greater part the ‘‘ Mabon’s” day is fairly obsolete, 
but in the Swansea district there was some observance on the first 
Monday of the month, and output was curtailed in consequence ; 
for manufacturing and household requirements the supplies are 
now larger and more regular. Steam coals continue to indicate a 
slight downward tendency. It was stated on ’Change, Cardiff, 


this week, that last prices were retained, but it was admitted that 
lower figures were ible. Latest quotations are :—Best steam, 
20s. to 21s.; seconds, 18s, to 19s.; drys, 18s, 6d. to 19s.; best steam, 
smalls, 13s, to 13s, 6d.; seconds, 12s, 6d. to 13s.; drys and other 
inferior sorts, 12s, to 12s. 6d.; best Monmouthshire semi-bitu- 
minous, large, 17s. 9d. to 18s.; seconds, 16s. 6d. to 17s.; best 
households, 22s, to 23s.; seconds, 19s. to 20s.; No. 3 Rhondda, 
23s.; brush, 19s. to 20s.; small, 17s. to 17s. 6d.; No. 2 Rhondda, 
15s. 6d. to 16s.; through, 14s. to 14s. 6d.; small, 12s, 6d. to 13s, 

Prices of coke are well maintained. Latest, Cardiff: Furnace, 
28s. to 30s.; foundry, 32s. to 33s,; special, 35s. 6d. to 36s. Patent 
fuel has fallen to 19s. to 20s. Pitwood is at 16s, 3d., with a good 
demand ; iron ore, 19s, to 20s, 6d. 

The Penrhiwkiber Colliery Company made a profit on the year 
of £22,938 6s. 2d. The directors have paid a d'vidend of 5 per 
cent. on preference shares up to December, 1898, and now recom- 
mend payment of full preference to December, 1899, but regret 
inability to pay anything on ordinary shares. They regard the 
prospects of the colliery as very bright. 

The action of the Merthyr Board of Guardians in relieving 
strikers, which was allowed by Lord Justice Romer, came before 
the Court of Appeal this week, and it is now ruled that it is un- 
lawful to use the rates in relief of men who have work to do but 
refuse to doit. It is understood that the decision has a practical 
value in prohibiting Boards from such action in future, but that, 
as regards the disallowed expenditure, the Local Government 
will in all likelihood take the burden, and shelter the members from 
the effects of their blunder. 

On ‘Change, Swansea, this week the satisfactory condition of the 
iron and steel trades was the subject of comment, and the notable 
decrease in stocks of pig iron regarded as evidence that demand 
has overtaken ——— Scotch pig iron remains stationary in 
price, but Middlesbrough shows an advance of 34d., and hematites 
6d. per ton on the week. With regard to finished iron and steel 
notification was given that fresh orders can only be booked on makers’ 
terms. Serious consideration was given to the marked increase 
in the price of block tin, no less than £7 on the week. This tells 
adversely, and taken in combination with the high price of steel, is a 
serious matter to the plate manufacturers, who contend with reason 
that prices must advance, as plates cannot be produced at present 
rates except at a loss. 

It will be seen by my quotation that copper has also gone up 
£2 10s., and spelter 7s. 6d. Latest figures are:—Glasgow pig iron 
warrants, 68s, 9d. to 68s. lld. cash. Middlesbrough No. 3, 
69s. Sd., other numbers in proportion. Hematite warrants, 
77s. 9d. for mixed numbers, f.o.b. Cumberland, according to 
brand. Welsh bars, £9 10s. to £11 ; angles, &c., at usual extras, 
Sheets, iron and steel, £11 10s. to £11 15s., with the usual extras 
for higher gauges; steel rails, heavy, £7 5s. to £7 10s.; light, 
£8 5s. to £8 10s.; sleepers, angles, channels, &c., according to 
section and specification. Bessemer steel tin-plate bars, £7 5s.; 
Siemens best, £7 5s. to £7 10s. Tin-plates: Bessemer steel cokes} 
16s. 6d. to 16s. 9d.; Siemens, coke finish, 16s. 9d. to 17s.; ternes, 
per double box 28 by 20 C, 30s. 6d. and 32s, to 34s. 6d.; best char- 
coal, 17s, to 18s. Big sheets for galvanising, 6ft. by 3ft. by 30 g. 
per ton, £16 10s. to £17. Finished black plates, £13 10s, to 
£13 15s.; Canadas, £12 10s. to £13: galvanised sheets, 24 g., 
£15 10s, to £16 10s. Copper, Chili bars, £77 to £75. Block tin, 
£153 to £145. Spelter, £22 2s. 6d. Lead, £16 12s. 6d. 

Swansea coal prices are now becoming feeble, indicating that 
business is getting into its ordinary groove. Latest quotations: 
Anthracite, best big vein, selected for melting purposes, 16s. 6d. 
to 17s.; seconds, 14s. to 14s. 6d.; ordinary large, 12s. to 12s. 6d.; 
small rubbly culm, 8s. 9d. to 9s. Steam coal, 20s.; seconds, 17s. 
to 18s.; bunkers, according to quality, 14s. 6d. to 15s.; small, 
12s. 6d. to 13s. 6d. Swansea, cash 30 days, less 25. 

Bituminous coals remain for the present subject to arrangement 
with buyers. Patent fuel, 18s. to 20s. The shipments last week 
approached the old figure, close upon 9000 tons. 

Coke, furnace, 30s. to 31s.; best foundry, 32s. 6d. to 35s. [ron 
ores :—Tafna, 20s.; Rubio, 21s. ex ship, per Naylor, Benson, and 
Company. Pit wood, 18s. per ton in trucks. 

It was decided at a Conciliation Board meeting on Friday, at 
Swansea, that the tin-plate scale of payment shall apply toall plates 
rolled in the mills not exceeding 28in, wide, or 15°2 superticial 
inches ; that sizes over 26in., up to 28in. wide, up toand including 
46in. long, 28 to 29 w.g., be paid 15 per cent. above the plate scale. 
Canada is to be paid under the tin-plate scale, 

In the tin-plate trade minor labour frictions continue. The dis- 
pute amongst girl employés is unsettled. It was reported on 
*Change that no settlement had been arrived at by the millmen of 
the Morristown and Midland Works, though I am in hopes of being 
able to announce an early arrangement. Last week shipments 
were limited to 29,147 boxes, while the receipts from works totalled 
62,443 boxes. Present stocks consist of 192,048 boxes. 

Mr. T. H. Wright, the Neath divisional superintendent of the 
Great Western Railway, has retired after forty-eight years’ service 
on the line, and received on Saturday last a substantial testimonial 
from brother officers. Highly eulogistic references were made 
on the occasion. He is succeeded by Mr. Currey. 

The Alexandria Dock and Railway Company, Newport, Mon., 
had a prosperous half-year to announce at the last meeting, and 
now there are distinct prospects of port and dock improvements in 
view. Newport isin the enjoyment of a brisk condition of the 
coal trade, and of its various industries. 

The difficulty at Barry Dock, with further mischief, is being 
vigorously grappled with, and though it has weakened stocks some- 
what temporarily, no one doubts but that it will be, as a shareholder 
remarks, successfully negotiated in a little time. 

Briton Ferry water supply was formally opened this week. The 
contract was £16,437 6s., and was well carried out by Mr. James 
Allan, Cardiff. 

Llanelly steel bars are indemand. A consignment was despatched 
this week to Chester. 

I am glad to note that the difficulty at Mannesmann Works, 
Swansea, has been removed, the men returning to work without 
insisting upon the employment of the discharged workman. 

Overseers in colliery districts are aiming to get re-assessments of 
property during the present busy times. At Pontypridd the ques- 
tion of revising Rhondda Railway and Barry Railway is in hand, 
and the Merthyr parish officials have decided to add 20 per cent. 
to the rateable value of the collieries. 


NOTES FROM GERMANY. 
(From our own Correspondent. ) 

ON the iron market in this country the position remains favour- 
able as before, and, owing to a rising demand and to an increasing 
scarcity in raw material, the tendency all round is exceedingly 
firm. Some of the larger establishments have secured heavy con- 
tracts in the course of the past week, and there is good reason to 
expect a healthy and very animated spring business. For scrap 
iron unheard-of prices were asked and paid last week, and for some 
sorts of manufactured iron a rise in quotations has likewise been 
noticed ; bars, for instance, are reported to haverealised M, 225 p.t. 
Plates and sheets continue in good demand, and show an improve- 
ment generally against last week ; for sheets, M. 210 p.t. was the 
basis price at works in the Siegerland, and as the majority of the 
mills have sold their output for this year, consumers find it 
exceedingly difficult to get their orders accepted. Heavy plates 
were paid with M. 200 to 205 p.t. Rivet iron, being very strongly 
inquired for, has realised up to M. 235 p.t. at works, 

Jerman export in January of present year shows a falling off 
against the same month last year, the decrease being Bo ng 
marked in iron andin grocery wares, and amounts to 300,000 q. 
(q. = 100 kilos.). Only coal shows an increase in export for 
January this year against last, 15,682,852 q. having been exported 
in January of present year, against 15,899,241 q. last year, the rise 
thus amounting to 1,783,611 q. 


The iron and steel trade in Austria-Hungary continues unsettl, 
and very unsatisfactory, although demand in a few instances he 
been improving owing to a revival in the building line, hut the 
colliers’ strike and the various reductions in output connected Be 
it prevent anything like a healthy trade for the present, Prog - 
for a satisfactory arrangement with the strikers are no better the” 
a fortnight ago, and a regular business in coal is, therefore out Be 
the question, Coal for industrial purposes has to be imported fr ° 
England, and the railway tariffs have in many cases been redy a 
to facilitate the import of coal. House coal is chietly supplied by 
Silesia. 

Last week’s business on the French iron market was remarkably 
brisk, demand showing a rise against previous weeks ; inland ps 
foreign consumers were inclined to purchase freely, Bars are paid 
with 280f, p.t. The French railway companies had been for eae 
time holding back with their contracts as much as possible en 
account of the advanced rates that are, generally, ruling ; aan 
however, they are compelled to come forward with their orders’ 
and so activity at the mills and factories will further increase’ 
For steel rails, 250f. p.t. was granted; for 20 kilos, rails, 
260f.; and for light section rails, 280f. p.t. Last week's quota. 
tion for steel plates was 350f. p.t.; while plates No. 2 were quoted 
320f. p.t. 

On the night of the Ist of March tire destroyed two magazines 
of the artillery and electricity departments in Le Creusot. ‘The 
loss is estimated to amount to 1,000, 

The Belgian iron industry shows increasing firmness and anima. 
tion, which is partly due to the many and heavy contracts that are 
being secured for the railways built in China by a company of 
Belgian financiers. From Russia, too, fresh orders of considerable 
weight have been received upon the week, both for railway 
material and for merchant iron of every description r 

Swedish import and export in iron ore, iron, and coal last yeay 
and in the year before was as under : : 


Import. Export. 
1899, 1898. 1899, ISOS, 
Tons, Tons, Tons. Tons, 
Iron ore ee - 1,627,908 1,430,872 
Rawiron .. .. 52,89 4,876 .. 98,775 .. 
Castings .. . oe ee ., 10,454. 4,017 
Raw bars and 
-- ee 20,077 18,254 
Merchant bars. . 8,503 .. 2,884 .. 167,684 .. 160,su3 
Scraps of bars .. - - 0,822 .. 3,00 
Plates of all de- 
scriptions .. es ee 2,921 .. 3,023 
Wire rods -- 1,179 Tw 
All sorts of nails ee 2,556, 241 
In hectolitres. 
Pit coal 40,300,000 .. 31,554,000 .. ee - 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

STEAM coal for prompt delivery is rather easier. House. coal in 
fair demand, but there is a scarcity of tonnage. Tin and copper 
have both considerably advanced since last week’s «quotations, 
Exports for week ending March 3rd were :—Coal, foreign, 42,805 
tons ; coastwise, 15,653 tons ; patent fuel, 3000. Imports for week 
ending March 6th were :—Iron ore, 14,000 tons ; pig iron, 2194 
tons ; creosote, 300 tons ; pitwood, 3290 loads. 

Coal: Best steam, 17s. 9d. to 18s.; seconds, 16s. 9d. to 17s,; 
house coal, best, 20s.; dock screenings, 13s, 6d.; colliery small, 
12s, 3d. to 12s. 6d.; smiths’ coal, 16s. Pig iron: Scotch warrants, 
69s. 54d.; hematite warrants, 78s. 5d. f.o.b. Cumberland ; Middles- 
brough No. 3, 69s. 9d. prompt. Iron ore: Rubio, 20s, to 20s. 6d.; 
Tafna, 19s. to 19s. 6d. Steel: Rails, heavy sections, £7 5s. to 
£7 10s.; light ditto, £8 5s. to £8 10s, f.o.b.; Bessemer steel tin- 
plate bars, £7 5s.; Siemens steel tin-plate bars, £7 5s, to £7 10s., 
all delivered in the district, cash, ‘Tin-plates: Bessemer steel, 
coke, 16s. 3d. to 16s, 6d.; Siemens, coke finish, 16s, 6d. to 16s. 9d, 
Pitwood : 16s. 9d. to 17s, London Exchange Telegram : Copper, 
£79; Straits tin, £150 10s. Freights: Slightly easier. 


TRADE AND BusINESS ANNOUNCEMENTS.—We are informed that 
William Reid and Co., 112, Fenchurch-street, E.C., have now 
acquired the sole right and interest in McFarlane and Reid's 
patent for self-oiling sheaves. At the present moment Reid and 
Co, inform us they have over 3000 sheaves in hand for various 
customers.—The United States Cast Iron Pipe and Foundry Com- 
pany has opened offices at 61, Gracechurch-street, E.C, 


THE TRAMWAYS AND LIGHT RAILWAYS EXHIBITION.—It has heen 
decided, at the suggestion of several tramway managers, to offer 
the following prizes to exhibitors at theExhibition, which is to be 
held at the Agricultural Hall, Islington, from June 23rd to July 4th 
next: —(1) A prize of £25 for the best invention for securing 
a dry seat on the tops of tramcars and omnibuses in all conditions 
of weather. (2) A prize of £25 for the most practical and efficient life- 
saving guard or fender for tramcars. Competitors must exhibit a 
full-sized and complete apparatus, and pay a nominal admission 
fee of £1, which will entitle them to exhibit the apparatus during 
the continuance of the Exhibition in a space to be provided by the 
managers, 

EpWarD BLackMorE.—The death took place on the 28th ult. at 
his house, Gloucester-place, Portman-square, London, of Captain 
Edward Blackmore, well known in shipping and engineering 
circles through his associations with the Shipmasters’ Society, and 
his former connection with Rankin and Blackmore of the Clyde. 
Captain Blackmore, who was in his 76th year, was a native of 
St. Austell, Cornwall, and in his youth studied medicine. When 
living at Plymouth, however, a love of the sea manifested itself, 
and he started his seafaring career on board an East Indian 
trader. He continued in this trade until he obtained command. 
He then sought employment in steam, and commanded one of the 
earliest passenger vessels running between Newhaven and Dieppe, 
his next service being in boats running between Portugal and 
London by way of Southampton. Later he was associated with 
the late Mr. Peter Denny, shipbuilder, of Dumbarton, in whose 
service he took steamers to India, Australia, and the Black Sea. 
He was a large shareholder in several steamers, including the 
Carthage and Viscount Canning, in the latter of which he con- 
veyed troops and stores to the Crimea, and subsequently to 
Bombay and Calcutta on the outbreak of the Indian Mutiny. His 
last sea-going experience was in the steamer Victoria in 1861, after 
which he became a partner in the firm of Rankin and Blackmore, 
marine engineers, of Greenock. He remained at Greenock for 
some 24 years until the death of his original partner, Mr. Daniel 
Rankin. Captain Blackmore was a member of the first Greenock 
School Board—1873-76—was elected by the Second Ward as: a 
member of the Town Council in 1875, was appointed Treasurer of 
the Burgh in the following year, and served on the Harbour Trust 
for some time. Returning to London, he, in the year 18%/, 
became a member of the Shipmasters’ Society. He was at once 
elected a member of the committee and soon became its chairman, 
which post he retained for several years. For twelve months he 
was president of the Council of the Shipmasters’ and Officers 
Federation. Owing to ill-health he was obliged to resign his 
position of Chairman of the Shipmasters’ Society, and also the 
post of president of the Council of the Shipmasters’ and Officers 
Federation. Late in life Captain Blackmore —— undoubted 
literary powers. He wrote in all ten papers for the series issued 
by the Shipmasters’ Society, and, at the request of well-known 
publishers, compiled his “History of the British Mercantile 
Marine.” He also edited nine volumes, issued by the same pub 
lishing house, on maritime subjects, 
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NEERING NOTES FROM 
ENGIN AFRICA. 


(From our own Correspondent. ) 
rican Consul at Capetown has issued a 
n firms who have been Nags 
. rs of South African merchants on 
» ayn He points out that the posi- 
ag the Transvaal will not appreciably affect 
poe ancial standing of the great coast houses. 
of caution on the part of American 
. nufacturers should tend to divert a good deal 
ft trade to British firms. Of course, the greater 
. rt of the trade between the United States and 
"s th Africa is done in commodities where there 
British rivalry—timber, paraffin, flour, &ec. 
7 wo is, however, also a large American trade in 
agricultural implements, machinery, vehicles, 
tools, and the like, and in these branches the 
Americans have been doing a greatly increasing 
pusiness lately. _ Probably their readiness to 
refuse South African orders was largely due to 
the fact that just at the present time American 
factories are full up with works and orders. 

As some misconception appears to exist on the 
subject | may repeat that steel work is not being 
used for the merely temporary bridges which are 
being put up in place of those destroyed by the 
Boers, to allow of the traffic being immediately 
resumed. Six weeks would be a very moderate 
time for erecting a steel lattice bridge of the 
simplest design, whereas a trellis timber bridge 
can be built ina few days. The trellises can be 
manufactured on the coast, and then brought to 
the bridge site, only requiring to be bolted together 
and put in position. [ understand that no American 
tenders have been asked for the steel work for the 
permanent structures which in due time will dis- 
place these temporary bridges. 


Tue Ame 
warning to America 


LAUNCHES AND TRIAL TRIPS. 


Svccess, central well-bucket ladder dredger ; 
built by, Wm. Simons and Co., of Renfrew ; to 
the order of, the East London Harbour Board ; 
engines, triple-expansion, pressure 160 Ib. ; 
constructed by, the makers ; total lifting capacity, 
500 tons per hour; maximum dredging depth, 
36ft. below water level ; can cut her own floatage 
through banks and shoals ; launch, March 2nd. 

Rosanio, steel screw steamer; built by, Blyth 
Shipbuilding Company, Limited; to the order 
of, Orders and Handford ; dimensions, 282ft., 
40ft. 9in., 20ft. Gin. ; engines, 
constructed by, J. Dickinson and Sons, Limited : 
launch, February 16th. 

MANCHESTER SHIPPER, cargo and cattle steamer, 
built by, Irvine's Shipbuilding and Dry Docks 
Company, Limited; to the order of, the Man- 
chester Liners, Limited ; dimensions, 382ft., 48ft., 
by 36ft. 6in.; to carry, 10,666 tons; engines, 
triple-expansion, 25in., 4lin. and 69in. by 48in. 
stroke, pressure 180 lb. ; constructed by, Wim. 
Allan and Co., Limited, of Sunderland ; trial 
trip, February 26th. 


THe French War DepartMENT has been ex- 
perimenting with motor tractors for the transport 
of heavy guns, with highly satisfactory results, 


Naval ENGINEER APPOINTMENTS. The follow- 
ing appointments have been made at the Ad- 
miralty:—Fleet Engineers: Richard $8. Hamm, 
to the Duke of Wellington, additional for the 
Iris; W. H. Grant, to the Empress of India; J. 
R. J. Pedrick, to the Vivid for the Anson, and to 
the Temeraire ; and R. C. Moon, to the Vivid 
for the Anson. Chief Engineer: Edward A. 
Short, to the Vivid, additional, for the tender 
Sharpshooter. Engineers: G. F. Thompson, to 
the Excellent, for the Daring ; L. J. Stephens, 
to the Duke of Wellington, for the Conflict ; H. 
P. Sparks, to the Duke of Wellington, for the 
Teaver; W. B. Hall, to the Pembroke, for the 
Duncan ; and Frank D. Thompson, to the Repulse. 
Assistant Engineer: F. J. Roskruge, to the 
Pembroke, supernumerary, for temporary service. 
Artificer Engineers : Stephen House, to the 
Rosario; Alfred F. R. Northeott, to the Pem- 
broke, additional, for the Shearwater ; and Joseph 
e Drake, to the Severn, additional, for the tender 
‘irce, 

YORKSHIRE COLLEGE ENGINEERING SOcIETY.— 
Mr. H. J. Greaves, the vice-president of the 
Derbyshire Engineering Association, recently read 
a paper before the members of the Yorkshire 
College Engineering Society on ‘‘The Mechanical 
Treatment of Coal and its Influence in the Con- 
struction of Modern Boiler-houses.” Mr. Wilson 
Hartnell presided. The lecturer pointed out that 
the three most important features in connection 
with a system of distributing coal were that (1) 
it should be expeditious, (2) more or less 
automatic, and (3) involve ample storage capacity. 
By means of diagrams Mr. Greaves proceeded to 
describe the method adopted at the Whitehall- 
road, Leeds, Electric Light Generating Station, by 
Mr. Harold Dickinson, By this method the coal 
is first sifted through a screen, then conveyed by 
means of an automatic feeder—to regulate the 
supply per hour—into an elevator, from which, by 
means of push-plates on an endless chain, the coal 
is discharged automatically into huge funnels 
placed over the fires for the purpose of receivi 
it. Double handling is involved, but that pate 
hardly be helped under the conditions. prevailing 

at the Whitehall-road Station. The lecturer next 
proceeded to describe the system adopted at the 
Crown Point Generating Station, where the push- 
plates are supported on rollers, thus involving less 
friction, The coal is here raised from barges and 
conveyed direct to the boiler-house. A newer 
system in use at the Kensington Electric Lighting 
Station was also illustrated. This London station 
. self-contained, and as it is in a densely popu- 
lated part, the utmost economy of space has had 
to be practised. A storage capacity of 650 tons of 
coal has, indeed, had to be developed within an 
“rea—containing seven boilers—of some 135ft. 
long by 46ft. wide. As a virtual outcome of Mr. 
Greaves’ lecture, Mr. H. L. Dickinson arranged 
for the members of the Yorkshire College Engi- 
Wee. Society to visit the Whitehall-road 
‘lectric Light Station, when the coal-handling 
plant was practically expounded, 
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3548. Furnaces, J. Armstrong, London. 

3549. Furze MILL, T. Barnfather, Ballintemple, Cork. 

3550. STERILISABLE MertaL, A. T. Scott, London. 

3551. Hoxpina and Smokinc Cicar, C. W. Heap, 
London. 

3552. TELESCOPICALLY DELINEATING Distant OBJECTS 
in Camera, J. M, Spink, London. 

3553. _Kitns, R. Thomson, Glasgow. 

3554. Knirrinc Macuines, W. J. Ford, New Humber- 
stone. 

3555. LicutinG Street Lamp, J. B., T., and R. Taig 
and J, Robertson, Glasgow. 

3556. FapricaTion of ARTIFICIAL Stone, J. Lander, 
Govan, N.B. 

3557. ReversipLe Seat for Tramcars, J. E. Rison, 
Manchester. 

558. Heap Gear Fasteninos, E, Moore, Birmingham, 

3550. SELF-CLOSING Taps, J. Judge and L. Garrett, 
Newcastle-on-Tyne. 

3560. Moron Enoines, W. J. Crossley and W. 
Le P. Webb, Manchester. 

3561. Evectric Ionirion, W. J. Crossley and J. Atkin- 
son, Manchester. 

3562. FasTeNING Lecoinas, W. H. Peach, Stafford. 

3563. MECHANICAL TIME-MARKER, W. Richardson and 
R. H. Savage, Sheftield. 

3564. SMOKE PREVENTION and ComsBustion of GasEs, 
W. Mayer, Dumbarton. 

3565. Nozz_e for Hose Pires, C. Swindells, Man- 
chester. 

8566. MeTaLute Packinos, J. Boon, T. and F. Oldham, 
Manchester. 

3567. Rim Brakes for Cycies, F. G. Shepherd, Man- 
chester. 

3568. Drittinc Ho ues, I. Chorlton and W. Wentworth, 
Manchester. 

2569. Maximum Demanp INnpicators for ELECTRICAL 
Circuits, J. F. Moore, E. White, and J. M. Donkin, 
Sunderland. 

570. Evecrriciry Meters, F. E. Beeton, Dover. 

2571. Bracinc Devices for WEARING APPAREL, W. 
Menzies, West Ferry. 

2572. Hor Water Brusu for Harr-pryinc, H. de 
Kusel and W. H. Peach, Portsmouth. 

2578. Boots, F. W. Farr, Northampton. 

3574. Automatic Couper, J. F. Simpson, Manchester. 

3575. PepestaL Coat Suoor, W. 8. Watson, Wey- 
mouth. 

$576. ELectric Rounpasouts, W. H. Pike, Bristol. 

8577. FLexipLe Spour for Cans, 8. 8. Brombhead, 
London. 

2578. Lusricatins Apparatus, W. T. Rounsivell, 
London. 

3579. Construction of Cycies, 8S. Johnson, London. 

8580. MANUFACTURE of TuBEs, J. H. Aston and W. 
Holland, London. 

8581. Mixinc Macutnes, A. Rother, Berlin. 

2. ManvractureE of Soap, P. M. Villain, London. 

3583. CarcuinG Figs, J. Morris, London. 

3584. Waste Heat in Kins, J. W. Briggs, 
London, 

8585. Nose-Baas for ANIMALS, E. C. Clemson, London. 

8586. ANTI-VIBRATION ARRANGEMENT for CycLes, W. 
and H. J. Andrew, Oldham. 

8587. CoIN-FREED Apparatus, C. Wray, London. 

8588. Device for Finpinc ELecrric Poves, F. de Mare, 
London. 

$589. CRYSTALLISATION of THRBADs, P. V. Renard, 
London. 

350. Fiusnino Tanks, A. J. Boult.—(F. Wanygeia, 
Germany.) 

2591. Brakes for Venictes, M. E. P. Chaboche, 
London. 

$592. CIGARETTE PackinG Macnines, E. T. Pollard and 
B. Baron, London. 

$593. FoLpinc or CoLLapsiBLe Seats, C. W. Cox, 
London. 

2504. Joinrep FoLpine Boxes, L. Doidon, London. 

8595. MANUFACTURING Paper, F. A. Fletcher, London. 

35%, ConstRUCTION of Presses, W. H. Slinn, London. 

3507. MECHANICALLY WorkING Fivuip, T. J. Placzek, 
London. 

8508. ALLoy, T. and E. G. Barclay, and L. 
W. Winship, London. 

2599. Typewritinc Macuines, T. B. Stowell, Liver- 
pool. 

3600. Swircnes for OveRugaD Execrric Wires, A. 
Ellis and W. T. Smith, Manchester. 

3601. Corton J. A. Penny, Manchester. 

gASING APPLIANCES for Horses, A. H. F. 

, Manchester. 

3603. Neckties, J. C. Peters, Manchester. 

8604. CarBons for Typewriters, ©. Morland and 
A, Pauline, Birmingham. 

3605. ProtrectinG Paint for PLaATEs, P. 
Plagwitz and F. Freund, London. 

3606. Macuines for Makinc WIRE Ropes, 0. Weiss, 
London. 

3607. Wire Frame for Evectrric Lamp J. H. 
Cresswell, London. 

3508. FILTERING and CLARIFYING O1Ls, H. Beckmann, 
London. 

3609. Tires for WHEELS of VeHIcLEs, J. A. Blaurock, 
London. 

3610. GRAIN-THRESHING MAcHINEs, J. Greenslade, 
London. 

3611. PLates of Gass, I. H. Storey and W. E. McCalla, 
Manchester. 

8612. PAPER-MAKING MACHINES, J. Y. Johnson.—(( L. 
Hamilton, United States.) 

3613. FASTENING Stoppers for Borries, M. D. Lehmann, 
London. 

8614. Sichtinc APPARATUS for QUICK-FIRING GuNS, A. 
A. Common, London. 

3615. CoLouriInG Matters, H. E. Newton.—(Farben- 
Tabviken covrmals Friedrich Bayev and Co., Germany.) 
8616. Drivine Gear for Cycxxs, H. J. Collier, London. 
3617. Srorine Harts, G. B. Ellis.—(@. L. Lippold, 

Germany.) 

3618. ARRANGING TypeE, W. C. Trownsell and J. R. 
Trego, London. 

3619. ScHooL BLackBoARD APPLIANCE, F, W. Ferry, 
London. 

3620. Lips of Merat Mik Cans, A. S. Barham, 
London. 

3621. Loom - WEFTING MeEcuanism, W. Rodger, 
London. 

3622. Prerro.eum Vapour Sroves, &c., P. Glud, 
London. 

3623. Pins, E. R. Godward, London. 
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3624. Smoke-consuminc Apparatus, A. F. Budden. 
London. 

3625. Ripinc and KNICKERBOCKER BREECHES, J. A. 
Doherty, Eastbourne. 

8626. Wepce, F. Hartmann, Sohn, and F, Thiel, Baden, 
Germany. 

3627. CLurcn, J. B. V. Heyde and J. Lomas, Man- 
chester. 

8628. PLANING Macutyes, H. J. G. Brown, Burnley. 

3629. Currine Fasrics, J. Wilson and T. H. Burnett, 
Birmingham. 

8630. LuBRICATING Devices for HicH-sPEED BEARINGS, 
H. A. C. Parker, and Lawton and Parker, Bir- 
mingham. 

8631. Gas Propucers, E. J. Duff, Glasgow. 

3632. AppLyINc Rep Leap to Jornts, W. Johnson, 
London. 

3633, Brartncs for VEHICLE WHEELS, F. E. Ward, 
London, 


3634. Pourinc Liquips into Borries, A. G. Shaw, 
London. 

3635. Rock Dritits and Saws, J. T. Pearson, 
London. 

3636. Gas Sroves for Cooxinc, W. W. D. Reid, Man- 
chester. 

3637. Means for CLosinc Canisters, R. J. McNally, 
Liverpool. 

3638. ATTACHMENT for SecuRING UMBRELLAS, E. Moon, 
Bristol. 

3639, Game, H. E. L. Martin, Bristol. 

3640. Warp BeaMiInc Macuings, J. T. Haworth, T. C. 
Usher, and A. E. Hodgson, Halifax. 

3641. Propucinac Murat Decorations, G. Oulton, 
Liverpool. 

2642. Motor Veuicies, G. J. C. Parker, Bradford. 

3643, ELECTRICALLY-DRIVEN Fans, W. Tattersall, Brad- 


0} 

8644. Mernop of Humipiryinc Yarn, W. Tattersall, 

3645. DisrripuTinG Fiuip, H. B. and J.8. Watson and 
T. C. Billetop, Liverpool. 

3646. “Tue Star Bonnet,” G. Sibson, London. 

3647. Leocines, O. G. Moseley and I. Ward, Man- 
chester. 

3648. Perroratine Sugar, F. R. Boardman, London. 

3649. Joints for Two-partep Rats, W. Hartzheim, 
Berlin. 

3650. Sapp.es, J. B. Brooks and R. OQ. Cowan, Bir- 
mingham. 

3651. Removinc Brees from Hives, I. Kirchweger, 
Manchester. 

3652. STENTERING MACHINE for Faprics, C. W. Fulton, 
Paisley. 

3653. Stoprerinc Borries, H. B. Handley, Kington- 
on-Thames. 

3654. Fotpinc Mup Guarps for Cycgs, J. Campbell, 
Dublin. 

3055. ExpLosiveE SHELLS, M. A. Wier, Kingstan-on- 
Thames. 

3656. Sewinc Macuines, A. J. Boult.—(United Shoe 

Machinery Company, United States.) 

. ImpREGNATION of Woop, H. Higgins, London. 

3658. DrawinG Curtains, A. W. and A. T. Pendrill, 
London. 

3659. Looms, A. Pivetz, A. Guendel, and A. Thourot, 
London. 

3660. LeTTER-copyING Macuine, E. J. Mankiewicz, 
London. 

3661. Toys, R. J. C. Collins, London. 

30662. for CHRISTMAS TREES, 8. Ellermann, 
Berlin. 

3663. Trap, R. Berkenbosch, Berlin. 

3664. Apparatus for CourpLinc Wacons, A. Pollock, 
London. 

3665. PRorELLING Cars, J. Fielding and E. Warburton, 
London. 

3666, ConsrRucTING Suips, H. F. Swan and A. Hogg, 
London. 

3667. SprnninGc MacuInes, &c., A. 
London. 

3668. TreaTING Ores, J. W. Worsey and J. H. 
Lancashire, London. 

3669. Macuines for Curring VENEERS, F. Kraus, 
Liverpool. 

3670. W. P. Thompson.—(/. H. Darby, United 
States.) 

3671. Press, F. Griinig, Liverpool. 
i72. MAKING CoLourEeD Matt, J. A. Ruckdeschel, 

Liverpool. 

3673. CoLourRING Martrers, H. E. Newton.—(7he 
Farbentabriken covmale Friedvich Bayer and Co., 
Germany.) 

8074. LicuTiné, J. St. C. Legge, London. 

3675. GUILLOTINE PapER CuTrers, R. F. Sproule, 
London. 

3676. Pumps, A. E. L. Chorlton, London. 

3677. CONDENSING STEAM, A. A. W. van Reede, 
London. 

3078. VeLocipepes, J. Grimme, London. 

3679. Apparatus for FILLING RECEPTACLES with 
W. L. Wise.—(C. Schenck, G. m. H., 
Germany.) 

3680. Game Apparatus, E. E. Eskell, London. 

3681. B. Wesselmann, London. 

3682. CoIN-FREED Apparatus, R. Chartran and A. 
Monteil, London. 

3683. Meters, H. Reason and The Reason Manufac- 
turing Company, Limited, London. 

3684. UMBRELLAs, W. W. Climenson and W. D. Winger, 
London. 

3685. Stunus, M. Enright, London. 
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3686, INpIcaTING WaTER LEVEL in 8. A. 
Hardstone and G. U. Gillam, London. 
3087. Dress for Lapigs’ Skirts, J. Hall, 
Manchester. 
3688. Corkscrews, T. H. Rochford, Sandymount, Co. 
Dublin. 
3689, YARN-MAKING MACHINERY, J. C. Cottam and J. 
H. Sedgwick, Bradford. 
3690. CaRDING Macuryges, J. C. Cottam and J. H. 
Sedgwick, Bradford. 
3691. PoratTo- DRESSING Macuine, J. H. Wallace, 
Glasgow. 
3692. Packinc Meat, H. Okell, Manchester. 
3693. SeconpaRY Batteries, H. Korten, London. 
3694. Rock Dritt Caves, C. E, Start, Calstock, Corn- 
wall. 
3695. DyErnec Freres, J. Kershaw, Bradford. 
3696, ))UMB-BELLS, Hardy and Padmore, Limited, and 
J. Southall, Worcester. 
3697. Seat Cover, A. Page, Leeds. 
3698. CorLep Sprincs, B. F. Cocker and J. Bishop, 
Sheffield. 
3600. Hyprants, J. Barr, Glasgow. 
3700. Arr Compressors, J. Fielding, Gloucester. 
3701. Pneumatic Lirts, J. Fielding, Gloucester. 
3702. J. Ilingworth, Southport. 
8703. Gas Stove WaTER CONTAINER, G. O. Goodman, 
Torquay. 
3704. VenTILATING Coats, W. J. and G. F. Harris, 
London. 
3705. Jornts for Boarps, A. J. Norris, London. 
8706. OPEN FrRaMING for WarnscoTtine, A. J. Norris, 
London. 
8707. CycLe CHain CLEANER, A. Stuart, Hoylake, 
Cheshire. 
8708. ARMouR Piates, E. A. Williams, Sutton Cold- 
field, Warwickshire. 
$709. AMBULANCE Car, J. Gorst, Chester. 
3710. BLappER for PuncninG Baus, W. Reid, Edin- 
burgh. 
S711, TUBE Mounts, E., S. M. M., and F. Madeley, Sut- 
ton Coldfield. 
8712. Gun, C. H. Sharp, Ancrley, Kent. 
$713. PrecipiraTinc and Sitver, A. James, 
London. 
8714. ComBINATION GARMENTS, F’. R. White, M. Barker, 
and: E. M. White, London. 
8715. Arr Extractors, F. H. Wardle, London. 
8716. Oxipisinc AGENTs, S. von Greave and A. 
Reinecken, London. 
3717. WaTER-cCLOSETs and GuLLy Trap, W. P. Little, 
London. 
8718. SMOKE-coNSUMING AppaRaTus, C. G. Bracklow 
and H. G. E. Timin, Birmingham. 
8719. Puncutnc-Baa Device, C. A. Allison.—(4. 4. 
Whitely, United States.) 
720. Motors, A. E. Jerram and H. Taylor, London. 
8721. Gas Tap, G. D. Impey, Birmingham. 
$722. Memoranpum for Cures, J. W. and H. F. 
Boughton, London, 
$723. Hypravutic Presses, A. J. Boult.—(La Société 
Repiquet, Chassagne, et Cie., France.) 
724. FurNacgs, E. Morterud, London. 
3725. INCANDESCENT Lamp, E. Bouchaud-Praceiq and 
E. J. Reed, London. 
3726. WaTER-TUBE BorLErs, C. Samson, London. 
3727. Rotary Knitrinc Macuings, C, H, Aldridge, 
London. 


8728. Printine Apparatvs, B. J. Hall, 
London. 

8729. Drivinc Mecuanism for Ciockxs, W. Kohler, 
London. 

3730. Propuctnc Inpico, G. B. Ellis. — 
Fabrik con Heyden Actien Gesellsehast, Germany.) 

3731. ELECTRICALLY-CONDUCTING MATERIAL, E. Sander, 
London. 

8732. Macuinery for CoLour PRintING, P. Orsoni, 

mdon. 

3733. CanpLesticks, R. Ripley, Liverpool. 

3734. Furs Briquetres, J. P. Dalby, Liverpool. 

3735. INCANDESCENT Gas Burners, P. Heinroth and G. 
Tresenreuter, London. 

3736. Emutsions, B. J. B. Mills.—(La 
Société Anonyme de Plaques et Papicrs photograph iques 
A. Lumiéve et ses Fila, France.) 

3737. Batrinc Corton, B. J. B. Mills.—({The Mallet, 
Cotton Ginners Compress Company, United States.) 

3738. DupLicatinc Apparatus, B. J. B. Mills.—(The A. 
B. Dick Company, United States.) 

3739. WasHING-ouT APPARATUS for WATER-CLOSETS, H. 
Sanny, London. 

3740. Hat-BLockinc Macuines, E. W. Hudson and F. 
P. du Santoy, London. 

3741. LypicaTinG Speep of Venicies, J. M. Webster, 


mdon. 

742. Drivinc Gear for Cycies, 8S. 8. Dallmeyer, 
London. 

3743. Mecnanism for Coup.inc Venicies, J. W. Hill, 
Edinburgh. 

3744. Mecuanicat Toy, T. W. Klipfel, London. 

3745. ACETYLENE Gas GENERATORS, A. Messer, 
London. 

746, VESSELS for CoNTAINING Paste, C. A. Sahlstrom, 
London. 

3747. DupLeEx Pumpinc Enoines, W. J. P. Moore, 
London. 

8748. Vacuum Evaporators, E. G. Scott, London. 

3749. ARTIFCIAL Stone, A. C. F. P. Thaarup and 8. F, 
A. Dohlmann, London. 

8750. Taps, R. Célerier, London. 

8751. Rapip Heatinc of Water, W. A. G. Birkin, 
London. 

8752. Cicar Prorecror, &c., W. G. B. Tyrrell, 
London. 

3758. Barreries, E. N. Commelin and R. A. Viau, 
London. 
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3754. Wuixpow - CLEANING Macaine, H. Crump, 
Brighton. 

3755. Meruop for Provipinc CAR-WHEEL with an 
INDIA-RUBBER RiNG, T. Holinc.—(H. P. Siversteth, 
Denmark.) 

3756. MACHINE for CLEANSING TURNIPS, T. Holme.—(N. 
Bach, P. Hovgaard, L. Jensen, and H. H. Stangaard, 
Denmark.) 

8757. Breepinc Cace for Canaries, F. G. V. Harvey, 
Cheltenham. 

3758. Drivinc WHEELS, Xc., J. E. Thornycroft and The 
Thornycroft Steam Wagon Company, Limited, 
London. 

3759. OPENING and CLosinc Gates, 8. Cowper-Coles, 
London. 

3760. Brakes, G. J. Gibbs, Bradford. 

8761. Cuarns, H. Renold, Manchester. 

3762. Sreatire, &c., F. de Mare and E. Frémy, 
Glasgow. 

3763. CLuBs, B. Paxton, Glasgow. 

3764. Foor Coverines, J. A. Thacker, Leicester. 

3765. Saw Guarps, W. T. Ford and J. Pickford, 
Newport, Mon. 

3766. OPHTHALMIC CAMERA, K. M. Monteath, Hamilton, 
v.B 


8767. “ATTACHING COPPER to Merats, J. A. Hill, 
field 


8768. Seats for Ovrpoor Use, H. Hydes, Man- 
chester. 

3769. Courtine for RatLway Enoines, T. Wakelin, 
York. 

3770. Meruop of Fotpinc Newspapers, J. West, 
Blackpool. 


ham, Cheshire. 
3772. Puzz_es or Games of SKILL, E. F. D. Huskisson, 
London. 
3773. VeNTILATING CHIMNEYs, J. and D. Jones, 
Penrhiwkeiber. 
8774. Press Grippers, T. G. Jenkins and J. B. Wills, 
Glasgow. 
775. Fire-arms, S. E. Fischer and 8. Bennett, 
Glasgow. 
3776. CoKE-PUSHER Macutnes, A. E. Brown, Glasgow. 
3777. VaLvEs, A. J. Boult.—(N. 4. Christensen, United 
States.) 
3778. Looms, G. F. Kuett, London. 
8779. COIN-CONTROLLED Apparatus, C. A. Yale, 
London. 
3780. TypewritinG, A. J. Boult.—((. Sears, United 
States.) 
8781. Curr Protectors, E. H. Maule, London. 
3782. ALuMmINIuM ALLoys, &c., 8. Cowper - Coles, 
London. 
£783. RoLLers with Frepine Device, M. Condula, 
Berlin. 
3784. Spikes for Rartways, P. J. Klein, New York. 
3785. MancLinc Macuings, J. E. Wisart, Keighley. 
3786. Rotary Enarnes, L. R Lincoln, London. 
3787. Seats for OmnisuseEs, J. H. Aston, London. 
3788. MANUFACTURE of SEAMLESS TuBEs, G. Beesley, 
London. 
3789. TELEPHONE TRANSMITTERS, E. B. Fahnestock, 
London. 
3790. Casu Rgcister, G. Barker.—(7. H. Blair, United 
States.) 
3791. InpicaTinG Devices for Borties, F. Fletcher, 
Birmingham. 
3792. MEDICATED BaG for PRESERVING Furs, E. Kent, 
London. 
3793. Ba ttoons, A. Henderson, 8. Pattison, and M. 
Golinsky, Surbiton, Surrey. 
3794. Horse CLoruine, E. B. Hargreaves and T. Head, 
London. 
3795. CryptocrapHic Systems, H. Birkbeck.—(The 
Frevet Cruptograph Compania, Limited, United States.) 
3796. MAKING PapeR Bank Notes, W. C. Morison, 
London. 
3797. Sprinc Swive., T. P. Marsh, London. 
3798. ELastic WHEEL TiREs, T. Wright, Worcester. 
3799. Hatcutnc and Hovuse, A. Walker, 
London. 
3800. PERPETUAL DaTeR, N. Pettinati, London. 
3801. Exnaust Nozzves for Stkam Enornes, F. Bryan, 
London. 
3802. Brakes for Raitway Cars, G. 8. Fanning, 
London. 
3803. LEATHER-STRETCHING MacHINES, F. H. Adams, 
London. 
8804. Macutnes for Benpinc Merats, H. J. Haddan. 
—(M. Kennedy and W. Renshaw, United States.) 
8805. REMOVABLE Banps for Pneumatic Tirxs, E. F. 
M. Frangois, London. 
8806. CLARIFICATION of Waters, A. G. Wass, London. 
3807. Paper for Copyinc Purposes, E. W. Brown, 
London. 
3808. ENABLING a WATER WHEEFL to Risk and Fatt, F. 
Turina, London. 
3809. StitcHinG Books, H. H. Lake.—(A. G. Mackay, 
United States.) 
3810. ATracHinG CoLouR TICKETS to SamPLe Carns, C. 
D. Bradt, London. 
3811. HeppiEs for Looms, H. H. Lake.—(Seral! Steel 
Heddle Company, United States.) 
$812. Rotary Kins, C. L. Carman, London. 
3813. ARaBIc Types for Typewriters, S. Haddan, 
London. 
3814. Apparatus for Savine Lire at Sea, A. Varesme, 


mdon. 
8815. ComBineD Boot Cask and Swetves, E. V. F. R. 
Dugmore, London. 
8816. DrRaintnc PHorocraPHic PLaTEs, T. Norman, 
London. 


| 
| 
| 
} 
| 
| | a 
| | | 
| | 
| 
| 
} 
| 
| 
| | 
| | | 
| | | 
| | 
3771. PHoroGRapPHic Fitms, J. E. Thornton, Altrine- 
3 | | | 
| | | | 
| | 
| 
| 
| | 
| 
| | | 
| | | 
| | | 
| 
| | | 
| | 
| | 
| 
| | 
| 
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and Blleaberger, Germany.) 
3818. CHAINLESS Bicyc irs, C. F. V. Hausen, London. 
3819. MAINTAINING Buoyancy of Suips, F. L. de Villa, | 
London. 
3820. IMPREGNATING AIR with HyprocarBons, E. 
Bouchaud-Praceiq and Sir E. J. Reed, London, 
8821. ELecTRICAL REFEREE, W. Davey, Kingston-on- 
Thames. | 
$22. GEARING for Cycies, A. A. Astriip, London. 
. Bepsteaps, F. W. Grantham, London. 
Cuiamps, J. C. Fell.—(B. Winsor, | 
United States.) 
3825. DistrRisuTING WATER UNDER PREssURE, R. Colson, 
London. 


3826. ARTICLE of WEARING APPAREL, A. Myenberg, 
mdon. 
3827. Casinc for Pneumatic Tires, C. Gautier, 


| 
London. 
8828. SELF-LUBRICATING AXLETREES, N. O. Maes and 
A. Min, London. | 
9 Writing Macuings, R. B. Ransford.—(7he Pre- | 
cision Company, United States.) | 
3830. Ixvoick Carbs, F. Tibble, London. 
3831. PoLo Numnan, J. W. Richards, London. 
3832. Apparatus for PoLto PLayers, 8. G. Withers, 
London. 
3833. Rorary Enoines, G. W. Montgomery and F. E. 
McCoy, London. 
3834. ELectric Generators, N. W. Storer, London. 


3835. C. N. Murray, Liverpool. 
3836. PropuctnGc LANTERN W. L. Parkinson, 


Liverpool, 

3837. CARBURETTED AtR Motors, J. Vignal, London. 

3838. Lear TURNER for Pianists, V. L. M. Renard, | 
London. 

3839 Lrguip-mixinc Apparatus, A. Martini, London. 

3340. MAKING INCANDESCENT Bopigs, J. H. H. Duncan, 
London. 

3841. VaryinG RELATIVE Postttons of Rotary Bopirs, 
Alfonso, Marquis Theodoli, London. 

3842. CaLenpar, W. E. Evans.—(4. W. Steiger, United 
States.) 

3843. for Corsets, G. M. and G. Gibbs, Lond« 

3844. CLEANING ACETYLENE GENERATORS, E. 
Lancaster, London. | 

3845. CooLER for Brewine, J. House and E. W. Lan- | 
caster, London. 

3846. Lintnc Wooprn Casks, J. House and E. W. 
Lancaster, London. | 

3847. Wasninc Casks, J. House and E. W. Lancaster, | 
London. 

2th February, 1900. 

3348. SupporTinG the Urerus of Animas, A. Blume, | 
Glasgow. 

’. Toys, K. A. Rowbotham, London. | 


W. 


Gas Enornes, E. Willey, Limerick. 

3351. MANUFACTURE of PNEUMaTiIC TiREs, The Swain 
Patents Syndicate, Limited, and W. Swain, 
Keighley. | 

3852. EvaporaTinc Apparatus, W. Weir, Glasgow. | 

v853. Brakks for RarLway VEHICLEs, J. W. Green and | 
W. H. Wilson, Manchester. | 

8854. RecorDING GALVANOMETER, A. Hill and J. Tat- 
lock, Glasgow. 

3855. WaTER DeELIvery P1pss, J. Walker and E. F. | 
Atkin, Birmingham. | 

3856. Piston for SERUM SyRINGEs, C. A. Beck, Scun- | 
thorpe, near Doncaster. 

£857. Traps for Rats, C. F. and S. Whittaker, Man- | 
chester. | 

2808. LEATHER TirRF, J. Summers, Newcastle-on-Tyne. 

3859. Bock Ee for Haryegss, J. C. Stevenson, Liverpool. | 

3860. Gas Brackets, J. R. Leaver, Westcross. | 

3861. SPRINKLERS, J. Lomas and J. Arnold, Man- 
chester. 

8862. Rance Recorp and Repeater, J. Carson, 
Glasgow. 

8863. Levet Inpicatinc Device, T. E. Coupe, Man- 
chester. | 

3864. Pop-cun, C. H. Worsnop, Halifax. 

3865. BREAKDOWN Motor GovERNOR, G. Hepburn, J. | 
Taylor, and D. H. Evans, Liverpool. 

3866. MANUFACTURE of ComMMoN Satt, A. W. Lawton, 
Liverpool. 

3867. WaTeRPROOF Cover for Seats, J. M. Martin, | 
Glasgow. 

3368. SypHoN Traps, J. Bruce, Glasgow. 


3869. Skats for RatLway CARRIAGES, A. McIntosh, | 3 
Glasgow. | 

8870. Wett TAPERING ATTACHME st, A. Barratt, North- | 
ampton. | 


3871. Bracket for Jorntnc ArTIcLEs, G. Ashton, Man- | 
chester. | 

3872. Srretcuers, K. Freuler, Manchester. 

3873. COIN-FREED MaCHINEs, F. Hepton and A. Goody, | 
London. 

3874. ArTiFiciaL Gas Licutinc, T. P. R. Bradshaw, | 
Dublin. 


Matcu IeniTeR, H. Bennett, Middlesbrough. | 

Device for OBTAINING FRESH WarTER, W. Weir, | 

3878. ALaRM AppaRaTUs for TELEGRAPHS, T. Bell, 
Liverpool. 

ga for CycLeE WHEELS, T. Sloper, Devizes, 
Vilts. 


3830. RECOVERING SOLVENTS, A. Ashworth.—(IV. B. 
Hart, Turkev.) | 

3831. Fastenincs for Leccincs, &c., S. J. Harwood, 
London. 

3882. MacuINes for Issuinc Tickers, H. F. Rogers, 
London. 

3833. Boxes, W. B. Challen, London. 

3834. ImparTING MoTIon to VessELs, H. W. Hellmann, 
Berlin. 

3885. SWIVELLING TROLLEY Heaps, H. Brecknell, E. 

Munro, and H. I. Rogers, Bristol. 

3886. Fire ALARM THERMOsTats, T. M. Heaphy, 
London. 

3887. Removine Curppincs of Mertats, E. Goddard, 
London. 

3888. Printinc Macatnes, W. H. Dawson and J. Stott, | 
London. | 

3839. A THREE-SIDED Transit Box, J. A. Rees, | 
London. | 

38%. Device for Savinc Lire at Sea, J. W. Patersson, 
London. 

3891. Carpet and CusHIon Beaters, W. du B. Cannon, 
London. 

3892. Tea TaBLet, C. Yates, London. 


| 
| 
S. A. Parker, London. | 
3894. OuTDooR SgaT for Tramcars, B. B. I. Hobson, | 
London. | 
| 


3895. ANTI-VIBRATION Devices for VEHICLES, H. 8. 
Forsgate, London. 

3396. Paris, C. C. Hoare, London. 

3897. FREE-WHEEL MECHANISM, H. C. Stoyle, London. 

3898, Covers or Lips for KettLes, B. H. Lewis, 
London. 

3899, ConstrucTION of Drivinc WHEELS, J. Becker, 
London. 

3900. A New ADVERTISING STANDARD, M. Jacob, 
London. 

3901. TypEWRITING Macuings, H. P. Arnold, London. | 

390’. A Cracker, F. W. Caley and A. J. Caley and | 
Son, Limited, London. | 

3903. Drum for RoLitinc Paper on, K. Kirsch, 
London. 

3904. COLLAPSIBLE BicycLe, H. Konopac, London. 

3905. T1z-Rops for WALLS, T. Straubinger, London. 

3906, Devices for Nuts, E. G. Hoffmann, 
London. 

307. Dritt Coutrers, J. P. and E. E. Goss, London. 

for Cigars, CiGARETTES, &c., M. L. Jonas, 
zondon. 

3909. Drivinc Gear for W. P. Thompson,— | 
(W. Knichel, Germany.) 

3910. TREATMENT of FEeRRO-ALUMINOUS Ores, D. A. 
““niakoff, London. 


| £917. E 


| 8945. Account and ORDER Books 


| 3960. CycLe Brakes, M. I. Wilki 


| 3$ 


3893. CounTING Devices for with 3 


Ranck 

Mererine of Evecrriciry, A. Wright and the 
Reason Manufacturing Company, Limited, 
London, 

3014. PRESERVING ANIMAL Supstances, C. and R. 
Paulitsechky, London. 

3915, LopOCHLOROXYQUINOLINE, A, Bischler, London. 

3916. CarRBURATING AIR, E, Bouchado-Praceiq and Sir 
E. J. Reed, London. 

ELECTRICITY METERS, J. Lorwa, London. 

891s. ExrracrinGc NITRATE of Sopa, W. H. Woodcock, 
London. 

3919 AppaRaATUs for GERMINATING GRAIN, A. Gough, 
jun., London. 

£920. Currine Boor Patrerns, H. H. Lake.—(L. Cote, | 
Canada.) 

8921. Joints for Iron Bepstreaps, N. Hammer, 
London. 

3922. HoLpers for ELecrric Lamps, J. H. F. Krull, 
London. 

3922. CoInN-FREED Apparatus, H. H. Lake.—(Socictit 
Sir Pincus and Co, Ger- 
manu) 

3924. Uritisina the Frow of Warer, J. E. Liardet, 
London. 

3925. INcaNDEscENT Gas Licutine, H. Helmecke, 
London. 

39 6. BaLtoons, A. Riedinger, Londen, 

3927. DisrripuTine Liquips, L. Laurent and E. Clerget, 
London. 


s-FINDERS, H. L. Aldis, London, | 


| 3928. Devick for SIGNALLING on ENGINES, T. J. Elvidge, 


London. 
lat 1900, 


30 9 NEEDLE for SEWING Macuines, F. G. Carter, 


Brighton. | 
3930, MacHINE for CaRvinc Woop, F. Cooper, Bir- | 
mingham. | 
3931. [ypDooR GameEs, H. Esam, Tunbridge Wells. | 


932. MITRE-BOARD ATTACHMENTS, R. Rainsford.—(V. 
Ponet, United States.) 

3933. for ELectric Tramcars, J. W. Oldfield, 
Bradford. 

3934. RecuLator for INcuBarors, J. H. Sutcliffe, | 
Ripley, Yorks. } 


| 3935. APPLIANCE for BRusHING Boots, L. TH. Ransome, 


London. 


| 8936. Game, A. G. 8S. Hunter, Glasgow. | 


8937. ELtecrric FEEDER Loc, W. Thomson, (Baron | 
Kelvin) Glasgow. 
8938. BRICK-MAKING Macuinery, L. Ingham and B. | 
Langton, Wortley, near Leeds. | 
Miuitary CANTEENS, W. J. Fieldhouse, Birming- 
ham. 
8940. COIN-FREED MecuanisM, A. J. Edwards, W. | 
Kitching, and D. Mannion, Birmingham, | 
3941. Trp Van, R. and E. Knill, London. | 
| 
| 


3942. Cooxinc UTensits, J. Walter and S. W. Fox, 
Kingston-on-Thames. 

3943, PHoTOGRAPHIC Mounts, A. J. E. Hilland Photo, 
Limited, London. 

8944. AUTOMATIC MacuiINes, A. Jones, Birmingham. 

R. Smith, Glasgow. 

3946. RADIAL-DRIVING ROTARY STEAM CHAMBER, C. N. 
Wood, Norwich. 

3947. Hot Warer Suppty Borcers, R. Crane, London. | 

3948. AvuTomaTic CouPLING Apparatcs, F. Lusty, | 
London. | 

8949, ELecTRIcAL SPEED INpicator, R. F. Collinge and | 
R. J. Collard, Liverpool. 


| 3950. Openina Fan-ticuts, W. Katzenstein, London. 


1. Neckties, W. R. Evans, London. | 

2. Skirt Banp, H. F. Sheppard, London. 

3953. CycLe Tire Lever, F. Dawkins and H. Elkins, 
London. 

3954. Tram Pornt Suirrers, H. Walker, 
London. 

3955. LinotyPE MacHINE Movtps, M. H. Whit‘aker 
and C. H. West, London. 

3956. CycLes, J. Tushaw, London. | 

38957. TYPEWRITING MACHINES, A. Rosenbauin, London. 

958. GLass Ties, J. T. Newell, Surrey. 

3959. ARTICULATED Trivets, E. Garnier and F. Leigh- | 
ton, Great Yarmouth. | 

ns, Bristol. 

3961. ELecrric Traction, F. A. Wilkinson, Man- 

chester. 

2. Boots, J. Mullett, London. 

VATER-COLLECTING Device, T. Humphreys, 

London. 

394. Potato Crop Top Cutter, W. Ridlington, Hol- 
beach, Lincolnsh‘re. 

3965. SrretcHers for Trousers, A. T. 
London. 


Tucker, 


| Rotter Bearinos, H. J. Haddan.—(J. E. 


Whiting, India.) 
3967. AEaiaL Recreation Apparatus, F. A. Bellary, 
London. 
3968. Recorpinc for Evectric TELE- 
GRapus, A. Muirhead and R. H. Edgar, London. 
3969. ELectrric Switcues, W. F. Jones, London. | 
3970. Gas Cookin; Stoves, F. J. M. Millar and C. | 
Eede, London. 
3971. TeNsIon Devices for Suutties, F. 8S. Hamel and | 
| 
| 


J. R. Vellacott, London. 
Dritts, J. A. Craig, London. 
973. Stop Vatve, C. Kuhlewind, London. 
3974. MILLs, C. Kuhlewind, London. 
3975. Linines for PROTECTING VESSELS, A. G. Bloxam. 
—(R. Panzl and A, Troctacher, United States.) 
3976. MANUFACTURE of Zinc CyLinpErs, J. A. Dejey, | 
London. 
3977. Rercectors, 0. Hillstrom, London. | 
3978. CARRYING Suppiies for ACETYLENE Lamps, W. | 
Jellys and T. Ingham, London. | 
3979. BUTTONING APPLIANCE for Stups, J. sh 
| 
| 


Liverpool. 

3980. Locks, W. J. Magrath.—(C. Martin, Canada.) 

3981. SwITCHING ON and orF Lamps, A. F. Biddle, Bir- 
mingham. 

82. ADJUSTABLE Spanners, J. H. Smith, Bir- 
ingham. | 


83. CALENDAR and ADVERTISING CLocks, C. Eckr, | 
Birmingham. 

3984, MANUFACTURE Of Mosaic FLoorcotu, E. Batten, | 
London. 


3985. HyprocarBon Morors, J. F. Bennett and T. P. 
and H. 8S. Moorwood, London. 


| 3986, TREATING and PRESERVING Casks, H. C. Williams, 


London. 
3987. TREATMENT of Ammonia Liquors, E. G. Scott, | 
London. 

Tram Rait CLeaNners, W. H. Sleep and C. R. 
ersop, London. 
39, Preumatic Tires, H. Buchignani, London. | 


3 


| 3990. Guy-sicuTs, A. R. Douglass, London. | 


3991. RoL_ier Bearinas, E. E. Cassel, London. 


| 3992. Meters, W. L. Wise.(The Acticn-Gessell- 


schast Electricititswerke (vorm. 0. L. Kummer and Co.), 
Germany.) 

3993. ELECTRICITY MEASURING APPARATUS, W. M. 
Mordey, London. . 

3994, Pipe Jornts, J. A. Aiton, London. 

3995. INCANDESCENT Gas LiGHT MANTLES, J. Place, 
London. | 

3996. Display Stanps, H. E. Hutchison, London. | 

3997. CLorus for the Use of Horsks, F. H. Mitchell, | 
London. 

3998. MEANS for SecurRING FLoor-Boarps, E. R. Rosch, 
London. 


2nd March, 1900. 


3999, PIANOFORTE SounDING Boarp, G. W. Eshelby and 
H. George, London. | 
| 


4000. Two-sPEED GEAR for Cyces, A. G. Jones, Hove, | 
Sussex. 

4001. VentcLe Hosts, J. A. Orme, Liverpool. 

4002. ELectricaL Switcues, W. 8. and E. Brentnall, 
Manchester. | 

4008. BLeacuinc Fiprovs Faprics, J. T. Pearson, 
Burnley. 


4005, for ADVERTISING PuRPOsEs, C. R. Trinder, 
London. 

4006 Lewis or Hotping Down Bouts, W. Marsden, 
Liverpool, 

4007. ManuracturK of Castor Socxers, G. Moore, 
jun., Birmingham. 

4008. Corsets, G. Moore, jun., Birmingham. 

4000. Brer Encines, E. Reece, Manchester, 

4010. MgasurING INTENSITY of LicHt, R. C, Drinker, 
Kingston-on-Thames. 

4011, SCREEN FRAME for LANTERN Views, F. A, Wallis, 
Birmingham. 

4012. Carp Rest for Acgs, J. Morgan and F, M, Hughes, 
Bath. 

4013. Disc for Corron Spinnine, J. E. Phillips, Bir- 
mingham., 

4014. ADHERING RuBBER to WHEELS, P. Moylan, Bir- 
mingham, 

4015. Revotvine Suarts, T. C. Faweett, Limited, and 
J.D. Fawcett, Halifax. 

4016, for DRIVING VELOcIPEDES, J. 8. Jennens, 
Birmingham. 

4017. Cukck and VALVE, R. Cockburn, 
Glasgow. 

4918. Lamps, &c., H. Garland, West Kirby, 
Cheshire. 

4019. Brakgs, J. F. McIntosh and A, St. C, Ruthven, 
Glasgow. 

4020. Wasuinc MacHINEs, P. Sherrin, Ingatestone, 


4022. ELectric Current, Mairhofen, 
London. 

4023. Looms for Weavina, E. Chadwick. —(@. Basics, 
Russia.) 

4024. Guipinc YaRN, M. Musgrave and G, A. Barnes, 
London. 

4025. CHAINLEss Gear for Cycies, W. T. Hampton, 
Loughborough. 

4026, Meters, J. Lea, London. 

4027. Apparatus for STERILISING Ligutips, Davis, 
London. 


| 4028. Cuains, H. Angus, London. 


4029. Taps, F. Haite, London. 

4030, Towacco-pipk CLEANER, L. Ashenfarb, London. 

4031. Lasts, R. J. Willis.—(H. Waters, United 
States.) 

4082. Cartripces, H. F. Land, London. 


4038. Fixing Door Nors or Hanpies, F. L. Warner, | 


London. 
4034. Game, S. T. Osborn, London. 


| 40385. BicvcLe Brakes, W. J. Lloyd and W. Priest, 


London. 

4036. Errectivc Navication, T. Moy, 
London, 

4037. Steam Encines and Boiiers, &c., T. Moy, 
London, 

4038. Resistances, B. 
London. 

4039. GoLr-scorinc Apparatus, W. B. Silverlock, 
London. 


Hopkinson, 


| 4040. Sowine Poratogs, G. J.C. Plueschke.—(M. Tonko, 


Austria.) 

4041. Dicoinc ImpLement, G. J. C, Plueschke.—(M. 
Tonko, Austria.) 

4042. BorLer- TUBE Scrapers, W. H. Ingersoll, 
London. 


| 4043. BaccaGe Carriers, W. P. Thompson.—(4. 


Goodiin, United States.) 

4044. Toots for Formine the Necks of Borries, W. P. 
Thompson.—(The American Stopper Company, United 
States. 

4045. Prisms, W. P. Thompson.—(The Nordiska Acety- 
lene-Akticbolaget, Sweden.) 

4046. Fustpte Cut-outs, C. A. Hemingway and R. J. 
Coley, London. 

4047. Cigar Banps, F. O. Mabey, London. 

4048, Game, M. Bray, London. 


direction of rotation, so that their eutti 
| an angle to the tangent of the citele of ee 
forming blades with a double curvature ire thus 
| ing device, comprising a suction pipe ope *) A dredy. 
end, said open end provided with one oy | 
edges, a shaft running lengthwise along said 
pipe, a shearing blade mounted on said ak 
adapted to be moved past the open end of ait i 
| pipe when the shaft is 80 as 
obstructing material at the mouth ofthe pine the 
it in contact with said cutting edge or edges and moyg 
637,961. Sawing MACHINE, J. Gill 
NY. —Filed cad Mau, 189, 
Claim.—(Q) In a sawing machine, the con 
with guides for a work carriage, and a frame 
said guides and adopted to permit the Passa, 
work carriage beneath the same, and havin . 
zontal guide member provided with guides 
carriage upon its upper and lower sides, of a jae an 
riage surrounding and mounted upon said guide; an 
ber, an underhung saw revolubly mounted winanacte 
saw carriage, and in close proximity to the mea 
riage guide member, and means for driving the = 
and traversing the saw carriage. (2) In pati 


637961] 


Suction 


New York, 


tbination 
Spanning 


machine, the combination, with guides for work 
carriage, and a frame spanning said guides and 
adapted to permit the passage of a work carriage 
beneath the same, and having a horizontal guide mem. 
| ber for a saw carriage, of a saw carriage surrounding 
} and mounted upon said guide member and guided 
| upon beth the upper and the lower sides thereof, ay 

underhung saw shaft carried by said carriage, «a saw 

thereon, a driving shaft having a worm mounted 
| thereon, and connected thereto by a feather, and 
arranged to be moved along said driving shaft by +l ¢ 
saw carriage and a worm wheel on the saw shaft in. 
termeshing with the worm. 


638,070. Dymamo Evecrric MACHINE, 
Bearsden, Scotland,.— Filed September 2th, 189s, 
Clainm.—(1) Ina dynamo electric machine, the com. 
bination with an armature and a field magnet having 
| two or more poles, of pairs of reversing pole pieces 
| arranged between the field magnet poles and in 
proximity thereto so as to be magnetised initially 
thereby, the pole pieces of each pair being magnetically 
disconnected from eachother. (2) Inadynamv electric 
machine having an armature provided with commu. 
tator coils the combination with the armature and 
| field magnet poles, of independent reversing pole pieces 
mounted on opposite sides of each field magnet pole so 
as to be capable of adjustment to and from such pole 


38070) 


4049. Breecu MECHANISM of Guys, Sir W. G. Arm- | 


stroig, Whitworth, and Co., Limited, and Sir A. 
Noble, K.C.B., London. 


| 4050. SHELLS, G. H. Jones, London. 


4051. CoupLines for Ratpway Cakriaces, T. Hunter, 
London. 

4052. MANUFACTURE of SounD Recorps, J. Y. John- 
son.—(The American Graphophone Company, United 


) 
4053. Apparatus for OpentnG Doors, J. A. Orme, | 


London. 

4054. Pencit Cases and Hovpers, R. H. W. Thirkell, 
London. 

4055. Corsets, W. H. Caswell, London. 

4056. Foevus- FINDING ADsUsTMENTs, A. Fruwirth, 
London. 

4057. Motors suitable for Drivina Fans, J. A. Wade, 
London. 

4058. Raisinc Water, P. Jorgensen and C, Potlsen, 
London, 


4059, Book Hotprrs, E. B. Pike, London. 


SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


637,786. Car Transom, J. Hickey, St. Paul, Minn.— | 


Filed March Vth, 


(Cain.—Q) A car transom, comprising a base or | 


main body portion having a depression in its top for the 
reception of the central floor sills, and a top bar 
spanning said depression. (2) A car transom, com- 
prising a base or main body portion having a de- 


pression in its top for the reception of the car sills and 
having a king-bolt opening, a guard above the king- 
bolt opening, and a top bar spauning the recess, said top 
bar being provided at its ends and centre with per- 
forated lugs, and being secured to the main body por- 
tion and king-bolt guard by pins passing through 
correspending perforations therein. 


| 637,831. Currer Heap For Drepars, A. W. Robinson, 


Milwaukee, Wis.—Filed May 21st, 1898. 
Clainm.—(Q) The combination with a suction pipe of a 


637631 


cutting or stirring device in proximity to the end 
thereof, comprising a series of blades supported at their 
inner ends only ; said blades curved back toward the 
suction pipe and additionally curved away from their 


and the armature, the distance apart of the reversing 
poles between adjacent field magnet poles being 
| approximately equal to the distance apart of the sides 
of each commutator coil, substantially as described. 
(3) In a dynamo electric machine, the combination 
with a field magnet and an armature provided with 
commutator coils as set forth, of reversing pole pieces 
| mounted on opposite sides of field magnet pole so as to 
bear against the same at their outer ends but separated 
| therefrom at their irfer ends next the armature, the 
distance apart of each pair of pole pieces between 
adjacent field magnet poles being approximately equal 
to that between the sides of each commutator coil, 
substantially as describec, 
| 638,260. Steam J. H. K. MeCollwin, Toronto, 
| Canada,—Filed September Vith, 1898. 
| (laim.—The combination with the high, inter. 
mediate, and low-pressure cylinders provided with 
stationary directing vanes and the alternately-arranged 
| rotating vanes or wings attached to the driving shaft, 
each cylinder being separated and provided with 
| suitable heads, of suitable ports at the front and rear 
of each cylinder of increasing size from the smallest to 
the largest, suitable valves for such ports and suitable 
pipes at one side of increasing size from the smallest 
to the largest connecting the ports, such pipes being 
connected from the rear end of one cylinder to the 


front end of the next succeeding cylinder, and having 
the final exhaust at the rear end of the last cylinder, 
and suitable pipes at the opposite side of increasing 
size from the high-pressure to the low-pressure 
cylinder, and having the inlet pipe leading into the 
rear of the cylinder and the outlet or exhaust at the 
front of the cylinder or vice versd to the pipes at the 
opposite side a suitable throttle-valve for admitting 
the steam into the high-pressure cylinder from either 
steam pipe and means whereby when the one set of 
valves, is closed on one side the opposite set of valves 
on the other side of the cylinders is simultaneously 
opened as and for the purpose specified. 
638,695. VerticaL Macuing, 7. 
Hyde, England.—Filed July 11th, 1899. 
Claim.—The combination with the base plate «, and 
pillar h, of a vertical drilling machine, of the piece d 
movably carried upon said base plate, means for 
adjusting it toward and from said pillar, the work 
table j rotatably mounted upon said piece /, the 
roller journalled on an extension of said piece “/, the 
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annular track or flange j2 on the under side of said 
table bearing on said roller, a second annular flange 
on the under side of said table, and gripping jaws alse 
carried by an extension of said piece / and adapted to 
grip said flange j*, and means for operating said jaws, 
substantially as described, 
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3817. Preparing Meat Extracts, J. Y. Johnson. 3911. ConnecTiNG Tiys TooRTHER, A. W. Maconochie, | 4004. Locatinc the Posrrion of Guys, W. R. Swain, 
(7 detien Maschinenbau-Anstalt cormals Venuleth London. Sligo. 
$1021. ARMOUR for Snips, &c., T. and H. Fenwick g 
| 
| 
8875. ConTROLLING the SpeEp of Encines, J. Adair, SY 
Waterford. 
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ARMOUR PLATES FOR THE UNITED STATES 
NA 


Tur vicissitudes of a Government in search of an 
armour plate of high quality and low price are clearly set 
forth in a history of the manufacture of armour plates in 
America which has been compiled by the American Iron 
and Steel Association. This history, which is both 
interesting and instructive, extends over a period of 
nearly thirteen years, and it represents eight years of 
steady work and nearly five years of conflict between 
Congress, Government officials, and the manufacturers of 
Aymour plates in the United States, and which has at 
Jast practically resulted in a deadlock as regards the 
supply of armour plates for certain authorised warships. 

The history dates from June 1st, 1887, when the first 
contract for armour plates was made by the Navy Depart- 
ment with the Bethlehem Iron Company. Under that 
contract plates were to be supplied for six vessels, namely, 
the battleships Maine and Texas, and the monitors 
Puritan, Amphitrite, Monadnock, and Terror. The esti- 
mated weight of the armour was 6700 tons, and the 
contract price averaged about 536 dols. per ton. This 
armour was simply plain steel, oil-tempered and annealed. 
The Navy Department, however, after satisfying itself of 
the increased ballistic resistance afforded by nickel steel, 
specified that material. Then the Harvey process of face- 
hardening came to the front, and the Navy Department 
ordered the application of this process to all armour not 
completed at that time. The price was increased in 
connection with each variation of the original contract. 

Towards the close of 1890, a further supply of armour 
plates being required for vessels then authorised to be 
built, the Navy Department opened negotiations with 
Carnegie, Phipps, and Co. with a view to the estab- 
lishment of another armour-plate plant, holding out as an 
inducement a contract for the required plates. The pro- 
position was at first declined, the business not being con- 
sidered sufficiently profitable. The matter was, however, 
reconsidered, and resulted in a contract being made with 
the company on November 20th, 1890, for 6000 tons of 
plain steel oil-tempered and annealed armour plates at 
the same prices as in the Bethlehem Company’s contract. 
The new contract, however, stipulated for the substitution 
of nickel steel for plain steel, and a subsequent agreement 
provided for the Harvey treatment. As a matter of fact, 
all the armour made under this contract was of nickel 
steel, and a portion was treated by the Harvey process 
as in the case of the armour supplied by the Bethlehem 
Company, a similar allowance for extras being made to 
both companies. On February 28th, 1898, a second con- 
tract for about 8000 tons of nickel steel Harveyised 
armour was made with the Carnegie Steel Company, 
Limited, which had in the meantime acquired the works 
of Carnegie, Phipps, and Co., and on the day follow- 
ing a second contract was made with the Bethlehem Iron 
Company for about 3500 tons of similar armour. In both 
cases the prices were about the same for nickel steel 
armour as had been paid under the former contracts for 
plain steel armour, the department furnishing the nickel, 
and paying extra for Harveyising. 

So far no question appears to have been raised between 
the contracting parties with regard to price, although the 
arrangement to supply the nickel was no doubt made 
with the view of reducing the cost to the Government. 
In the summer of 1895, however, the first overt attempt 
at a reduction of price appears to have been made. At 
that time, when the Navy Department was preparing for 
tenders for a supply of armour for the Kearsarge and 
Kentucky, the Secretary of the Navy, the Hon. Hilary A. 
Herbert, interviewed the representatives of the Bethlehem 
and Carnegie companies with a view to effecting a 
reduction in prices. After much discussion and some 
altercation he obtained from both companies a reduction 
of 50 dols. per ton. Contracts for 5600 tons of armour 
for the Kearsarge and Kentucky were ultimately let at 
prices averaging a reduction of 59.54 dols. per ton on 
previous contract rates, although the requirements were 
greater. Nor did the matter stop there, inasmuch as, 
owing to the decreased cost of the nickel used, an 
additional reduction of 9.98 dols. per ton was obtained. 

In 1896 the Government sought to obtain a still further 
reduction in price in connection with the construction of 
three more battleships, the Alabama, the Illinois, and the 
Wisconsin. In the Act of authorisation, the Secretary 
of the Navy was directed to examine into the actual cost 
of armour plates, and to ascertain the price that ought 

equitably to be paid for them, and to report to Congress 
not later than January Ist, 1897. It was also ordered 
that, pending this report, no contract for armour for the 
ships specified was to be entered into. Secretary Herbert 
accordingly wrote to the Bethlehem and the Carnegie 
companies asking for such information as would assist 
him in arriving at a fair conclusion. Naturally appre- 
hensive that statements might be misconstrued and 
distorted against them, and reluctant to show their hands 
to business rivals, both companies declined to take 
any steps which would seem to admit the right of a 
customer to examine the cost of manufacture with the 
View of disputing prices. The Secretary then set about 
procuring the desired information by means of a com- 
mittee of naval officers, which was known as the Rohrer 
Board. Besides this the Government inspectors at the 
Bethlehem and Carnegie works respectively were required 
to prepare a separate estimate. In the result, the 
Secretary of the Navy sent in a report based upon 
information thus obtained. He, however, dissented from 
the reports of the Rohrer Board, including the reports of 
the naval officers, and arrived at entirely different con- 
clusions as to the cost of armour and the price to be paid 
= it. While accepting the estimate of the naval officers 
or cost of labour and material, Secretary Herbert made 
an allowance for maintenance of plant, based not upon 
the actual cost of each plant, but upon an estimated value 
which was less than one-half its cost. The allowance for 
maintenance was also based upon an output of about 
8000 tons per annum for each plant, which was nearly 


50 per cent. greater than the actual output was. On this 
basis the secretary estimated that 400 dols. per ton 
would be a fair price to pay for the armour for the 
Alabama, Illinois, and Wisconsin. According to the 
figures given, as a result of the Secretary’s report, it 
would appear that armour sold at 400 dols. per ton 
would yield a profit of 34 dols. per ton, amounting, on 2000 
tons per annum, to 68,000 dols., or 1:7 per cent. on the 
capital invested in its manufacture, nothing being 
allowed for interest on capital. With these estimates 
before it, however, on March 8rd, 1897, Congress 
established an arbitrary price of 300 dols. per ton to be 
paid for armour. To show approximately what this 
means, the compilers of the history under notice assume 
a manufacture of 2000 tons of armour per annum for 
three years, which at 300 dols. per ton would yield the 
gross sum of 1,800,000 dols., or 600,000 dols. per annum. 
The cost of the plant, with a fair allowance for working 
capital, is put at about 4,000,000 dols. It is pointed out 
that if therefore the armour cost nothing to manufacture, 
the gross receipts per annum would be only 15 per cent. 
on the capital invested in a plant which might within a 
few years become worthless. Foreign Governments, it is 
observed, are satisfied to pay for the same quality of 
armour over 500 dols. per ton. Moreover, American 
armour manufacturers are said to have worked out 
sundry improvements in the manufacture of armour 
plates so successfully that the Government now receives 
armour of the same resistance as formerly at the same 
price per ton, but of one-third less thickness and weight, 
thus reducing the actual cost of armour for the same 
amount of protection 33} per cent. These improvements 
are stated to cost the armour manufacturers heavily, 
both in higher actual cost of manufacture and in royalties 
for patents. 

As may be supposed, there was no response to the 
Government invitation for tenders, at least none was 
forthcoming at the price offered. Response in one sense 
there was, for the Bethlehem and the Carnegie com- 
panies both wrote stating their reasons for not tendering. 
A third communication in the form of a proposition was 
received from the Illinois Steel Company, which offered 
to supply about 8000 tons of nickel steel armour for the 
three vessels in question at 300 dols. per ton, provided 
they were given a contract for the sole right to supply 
armour plates for twenty years at an average price of 
240 dols. per ton, the quantity to be ordered being not 
less than 6000 tons, nor more than 12,000 in any 
one year, failure of orders or failure in supply to be 
subject to fines on either side. 

This brings the history to May 19th, 1897, when Secretary 
Long appeared before the Committee on Naval Affairs 
with offers from the Bethlehem and Carnegie companies 
to supply the required armour for the three battleships 
then building at 425 dols. per ton, and he recommended 
that that price should be paid. Upon this the Committee 
on Appropriations reported back the Act of appropriations 
for the fiscal year ending June 30th, 1897, with a pro- 
vision authorising the Secretary of State for the Navy to 
contract for the armour for the three ships in question at 
an average price of 425 dols. per ton. The Act, however, 
as passed by the Senate and House of Representatives, 
and approved July 19th, 1897, after authorising the 
manufacture of the armour required, provided that the 
average contract price should not exceed 300 dols. per 
ton. In the event of the Secretary of the Navy being 
unable to make contracts at that price, he was authorised 
to take steps to establish a Government armour factory, 
and to appoint an armour factory board to assist him in 
carrying out his instructions. 

The board was duly appointed, and devoted four 
months to a thorough investigation, with the result that it 
found it would require 3,747,912 dols. to establish an efficient 
plant capable of producing sufficient armour for two battle- 
ships perannum. This estimate, however, embraced only 
the steel furnaces and armour plant, and omitted many 
essentials necessary to form an independent plant. The 
report of the Board afforded ample proof of the correct- 
ness of the statements made by armour plate manufac- 
turers relative to the cost of their plants. It was clear 
from the statements submitted that the Board considered 
that a Government armour plate works would be a failure 
economically, inasmuch as its products would be likely to 
be far more expensive than similar products purchased 
from armour manufacturers engaged in the commercial 
branches of the steel industry. This view was confirmed 
by the Chief of the Bureau of Ordnance for 1897, who, in 
his report, stated, with reference to the aimour factory 
proposition, that the Bureau was of opinion that the 
Government could purchase armour more cheaply than it 
could manufacture it. The Bureau further expressed the 
opinion that the manufacture of armour was a proper 
adjunct to a great commercial steel plant, that view being 
confirmed by foreign practice. 

One fact upon which the advocates of a Government 
armour works based their arguments was that heavy 
ordnance was produced at the Washington Navy Yard 
and at Watervliet Arsenal. But the important feature 
overlooked was that all the guns produced there were 
made from forgings supplied by private firms, whose work 
on them embraced all the metallurgical features of manu- 
facture, beginning with the raw materials and ending 
with rough machining. The work on the forgings con- 
sists simply in machining the parts to finished dimen- 
sions, and putting them together to form the finished 
gun. A Government armour plate factory, which would 
be comparable with the two Government works referred 
| to, would require the purchase of the armour plates com- 
pleted with the exception of finished machining. More- 
| over, since armour plates must be practically otherwise 
| finished before being hardened, no comparison can be 
| made between the manufacture of guns and that of 
armour plates. It was also frequently claimed in Con- 
| gress by some, that various European Governments had 
successfully established armour works, and supplied their 
own requirements cheaper than would be possible by pur- 
chase. By the opponents of a Government armour fac- 


tory, it was pointed out that every naval Power of Europe 
had, at different periods since the advent of armour- 
clads, contemplated the establishment of an armour plate 
factory, only to find that the plates could not be produced 
successfully under State administration, or, if success- 
fully produced, that it would be at a higher cost than the 
price at which they could be purchased from private 
manufacturers. Great Britain had determined the ques- 
tion negatively long ago, as the result of an investigation 
by an Admiralty Commission. As a general result, the 
naval Powers of Europe continued to purchase armour 
from European makers at unquestioned and higher prices 
than the United States had paid American manufacturers 
for armour of superior quality. 

The Russian armour plate factory at Kolpino, near St. 
Petersburg, was referred to as an instance of Government 
production, but this, it was pointed out, came into 
existence in very special circumstances, and was not by 
any means a success. Being dependent on foreign 
sources of supply, owing to the limited developments of 
her metallurgical industry, and the objection of private 
capitalists to embark in the risky manufacture of armour 
plates, Russia established the works at Kolpino as a 
measure of national safety, for, in the event of a war, 
Russia would be obliged to rely upon her own resources 
for armour and ordnance. The Kolpino works are said 
to have cost between 8,000,000 dols. and 10,000,000 dols., 
and to be still incomplete. It constitutes the only 
Government armour plant in the world, and Russian 
engineers are said to concede that it can never be carried 
on as economically as private establishments in America 
and Europe, but as a home resource it is invaluable, and 
it is to be maintained by the Russian Government regard- 
less of cost, to be put in operation whenever the 
exigencies of war and the neutrality laws preclude the 
purchase of armour and ordnance from foreign countries. 

According to the history under notice, a large percentage 
of the armour produced at Kolpino has failed to meet the 
ballistic tests, and much of it has been discarded as use- 
less. An attempt by Russia to produce a large quantity 
of armour at her own works for some of her vessels now in 
course of construction ended in failure. Contracts for 
the plates were, therefore, placed with European and 
American manufacturers, the Bethlehem Company and 
the Carnegie Company each receiving a share of the work, 
and obtaining higher prices than the United States 
Government was then paying them for the same class of 
armour. The Russian Government has now adopted the 
most advanced armour plate process of the present period, 
and will largely remodel the Kolpino plant at a heavy 
cost, in order to keep pace with the improvements in 
armour manufacture. It is, however, surmised that, 
judging by past experience, armour will never be pro- 
duced either so cheaply or of such a good quality as at 
works under the control of commercial steel manufac- 
turers. 

The impossibility of obtaining armour at 300 dols. per 
ton was at length realised, and in February, 1898, 
Secretary Long appeared before the Senate Naval Com- 
mittee and told them so, recommending that the price 
be increased to 400 dols. per ton. In view of the press- 
ing needs of the war with Spain, Congress adopted this 
recommendation in the Act of Appropriations of May 4th, 
1898, authorising the payment of 400 dols., exclusive of 
royalty, for the face-hardening process. The Navy 
Department finally induced the armour plate manufac- 
turers to accept the price named, contracts being closed 
on June 3rd, 1898. Fortunately for the country, the war 
with Spain was of short duration, and the new battle- 
ships were not required. But if hostilities had been 
prolonged the ships could not have been available for 
that war. The dilatory action of Congress, says the 
history under notice, may result in claims for damages 
from the shipbuilders in consequence of the neglect of 
the Government to provide the armour within schedule 
time. 

One factor which led to the opening up of the armour 
plate price question was that the Bethlehem Iron Com- 
pany contracted in December, 1894, to supply the Russian 
Government with about 1500 tons of nickel steel armour 
at the extremely low price of 249 dols. per ton. The 
plates were mainly of very plain and easily made shapes, 
and only about one-third was Harveyised ; still the price 
was exceedingly low, and not unnaturally gave rise to the 
opinion that the American Government should be able to 
purchase from home manufacturers at an equally low 
price. On the face of it this was a plausible contention, 
but the attendant circumstances justify the action of the 
Bethlehem Iron Company. Aware of the improvements 
in armour made in the United States by the introduction 
of nickel and continued by the Harvey process, the 
Russian Government desired to plate its ships with 
American-made armour. An invitation to bid for 
armour plates was, therefore, sent by Russia to American 
manufacturers, and was received in December, 1894. At 
that date work on pending contracts with the United States . 
was just drawing to a close, and there was no prospect of 
further orders until additional ships should be built. 
Hence the Bethlehem Company was about to suffer by 
being compelled to shut down its armour plant, owing to 
the course pursued by the Government in causing the 
establishment of a second plant and dividing its orders, 
whereby ncither plant could be kept steadily employed. 
It was, therefore, very desirable that outside orders should 
be obtained, so as to keep together specially trained 
hands, and to prevent the demoralisation of plant and 
organisation. In the circumstances the half loaf was 
better than no bread. There was also another considera- 
tion which lent its weight in the matter. It was recognised 
that a Russian order, placed with an American firm, in 
competition with all the European manufacturers, would 
in itself constitute the best possible method of making 
known to the world the rapid progress of the steel 
industry in the United States. Actuated by these motives, 
both the American companies sent their agents to Russia 
with the simple instruction to take the work. Of course, 
European manufacturers were naturally averse from the 
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advent of American makers into the field, and accordingly 
they bid very low prices. They were, however, outbid 
by the American companies, an active competition follow- 
ing between themselves, which resulted in the contract 
being awarded to the Bethlehem Company at the 
ruinously low price of 249 dols. per ton. In the cireum- 
stances, however, it was hardly reasonable, nor was it 
politic, for the American Government to consider this 
transaction in the light of a precedent. The Russian 
Government had every reason to be satisfied with its 
bargain. It increased its original order of 1264 tons to 
1561 tons, as provided for in the contract. The delivery 
was prompt, and the plates successfully met the severe 
requirements imposed by the Russian specifications. Nor 
did the matter end there, inasmuch as the satisfaction 
given on all points led to the Russian Government, in 
December, 1895, making a contract with the Bethlehem 
Company for about 1100 tons, and with the Carnegie 
Company for about 1000 tons of hard-faced nickel steel 
armour plates at the average prices of 527 dols. and 
530 dols. per ton respectively. 

Such was the position of matters, when, in May, 1898, 
the construction of three more battleships—the Maine, 
Ohio, and Missouri—was authorised, each requiring about 
2780 tons of armour. Four harbour-defence monitors— 
the Arkansas, Florida, Connecticut, and Wyoming, each 
requiring about 538 tons ofarmour—were also authorised. 
As in the case of the Alabama, Illinois, and Wisconsin, 
the price was limited to 400 dols. per ton. At this 
juncture, however, it became known that Krupp had 
perfected a system of manufacture by which he produced 
armour plates much superior to Harveyised plates, and 
the qualities of which revolutionised the _ ballistic 
standard. The consequence was that the Navy Depart- 
ment, after a thorough investigation, decided to adopt 
Krupp plates for the new ships. Congressional authority, 
however, was required for this, and as Congress did not 
meet until December, 1898, the contracts were held over. 
The first trials of Krupp’s plates were made at Meppen in 
1895, but the results were not then made public. Subse- 
quent tests, made in the presence of the representatives 
of European Governments, showed that Krupp plates pos- 
sessed from 20 to 30 per cent. greater resistance to armour- 
piercing projectiles than Harveyised plates. The outcome 
of these tests was that England, Germany, France, 
Russia, and Japan, adopted Krupp plates. Manufacturing 
rights were then offered by Krupp to the armour plate 
makers of the world on conditions of a heavy payment 
for a licence and from 45 dols. to 50 dols. per ton royalty 
on plates made. The Bethlehem Iron Company and the 
Carnegie Steel Company contracted for the exclusive 
rights for America, and sent their experts to Essen to be 
initiated into the metallurgical secrets of the manufacture. 

The Carnegie Company turned out the first Krupp plate 
in America, which was a:6in. plate, and was tested by the 
Bureau of Ordnance on July 13th, 1898, with the result 
that it suecessfully withstood a heavy gun fire of 25 per 
cent. greater severity than the best Harveyised plate of 
equal thickness ever tested. In October of the same year 
a Krupp 12in. plate, made by the Carnegie Company, was 
tested by the Bureau of Ordnance with equally satisfac- 
tory results, as reported by Rear-Admiral Charles O’Neil, 
Chief of the Bureau. In November, 1898, the Bethlehem 
Company turned out a 6in. Krupp plate which was tested 
under the inspection of the United States Naval Inspector, 
the results being eminently satisfactory, although the test 
was more severe than was required by the Government 
specifications. In the following December a 73in. Krupp 
plate made by the Bethlehem Company successfully with- 
stood a very severe test from an Sin. gun. 

This increase in resistance offered by plates made on 
the Krupp system is, however, accompanied by an in- 
crease in the cost of manufacture as against that of 
Harveyised nickel steel plates. The Krupp process 
represents a scientific refinement of metallurgical methods 
previously unknown in the treatment of such large 
masses of metal. As a result, the application of the 
process to the manufacture of armour is much more 
difficult, and is accompanied by greater uncertainty 
and liability to loss than in applying the Harvey pro- 
cess to nickel steel plates. Hence, in response to a 
request from the Bureau of Ordnance for quotations for 
Krupp plates, the manufacturers agreed to furnish them 
to the United States Government for 545 dols. per ton 
including royalty. This price was for plates possessing 
a ballistic resistance 25 per cent. greater than that of 
Harveyised armour, and which is stated to be less than 
that paid for Krupp armour by any Government in the 
world. This information was communicated to Con- 
gress in a letter from Admiral O’Neil, who stated that 
the British armour plate manufacturers were receiving 
not less than 568.62 dols. (£117) perton on large domestic 
and foreign contracts. He also stated that the Beth- 
lehem and Carnegie companies would receive 575 dols. 
per ton for the armour for a Russian battleship then 
being built at Philadelphia. He urged that only the best 
armour that could be manufactured should be procured 
regardless of price, and he expressed the hope “ that such 
steps will be taken by the Navy Department as will 
absolve it entirely from responsibility in the matter if it 
is forced to procure armour of a quality inferior to the 
best that can be manufactured.” 

Subsequent communications were submitted by 
Admiral O’Neil, in which he insisted upon the obvious 
advantages to be derived from the adoption of Krupp 
plates. He emphasised his point by the statement that 
a 12in. plate of that armour would be equivalent to a 
l5in. plate of the quality then being used, thus affording 
equal protection on 25 per cent. less weight, or 25 per 
cent. greater protection with present weights. He 
enumerated the special features which characterise the 
Krupp armour as being (1) depth of hard face; (2) 
extreme toughness of back ; (8) ability to resist numerous 
impacts at high velocity without perforation or crack to a 
marked degree as compared with the present service 
armour. Unwilling to recommend a change in the price 
fixed for armour without ample justification, the House 


Committee on Naval Affairs summoned Admiral O'Neil 
and requested him to amplify the opinions expressed in 
his communications with respect to the merits of the 
Krupp system. He accordingly appeared before them 
and conclusively established the fact that the new 
armour was all that it was claimed to be by the 
manufacturers. The Committee were satisfied, and 
reported a Bill increasing the limit of price, in order 
to enable the purchase of the improved armour for the 
new ships. Congress, however, would have none of it. 
They would not accept the recommendation of the 
Government ordnance experts, and rejected the recom- 
mendation of the Committee. In justification of this 
course of action it was claimed that no evidence had 


been presented that Krupp armour was superior to | 
Harveyised plates, and this notwithstanding the exist- | 


ence of an official record containing such evidence. In 
the face of ascertained facts respecting the quality of 
Krupp plates and the prices paid for them by European 
Governments, Congress, instead of increasing the price 
as urged by the Navy Department, re-aftirmed its Timit 
of 400 dols. per ton, exclusive of royalty, for the 10,000 
tons of armour for the ships provided for by the Act of 
May 4th, 1898; whilst for the 14,000 tons of armour 
required for the vessels authorised by the Act of 
March 3rd, 1899, it reduced the price to 300 dols. per 
ton, including royalties. 

The Navy Department on March 29th, 1899, advertised 
for tenders based upon these limitations; but, being 
determined to have only the best armour, asked for plates 
that would pass a test that could only be satisfied by 
Krupp plates. In other words, the Krupp armour 
ballistic standard was specified instead of the Harvey 
standard, at the same time the Department was limited 
to a price at which not even Harveyised armour could be 
purchased. Although the advertisement was before the 
steel manufacturers of the country for two months, there 
was not a single bid for the supply at the price offered, 
which, it was seen, could not possibly pay. It was, 
moreover, realised that the high standard of excellence 
demanded could only be attained by the aid of the Krupp 
process. Response to the advertisement there certainly 
was, for both the Carnegie and Bethlehem companies 
wrote declining to tender upon the specified conditions, 
but at the same time offering to supply the whole or any 
portion of the armour under the conditions stipulated, 
and at the prices offered for the armour for the Alabama, 
Illinois, and Wisconsin, the same being for Harveyised 
plates at 400 dols. per ton. These offers were, however, 
rejected, but the Government made contracts for Harvey- 
ised armour at 400dols. per ton for the monitors Florida, 
Connecticut, Wyoming, and Arkansas. Being harbour 
defence vessels, of low freeboard, this quality of armour 
was deemed sufficiently good for them. 

The conclusion of the whole matter is best summed up 
in the words of the American Iron and Steel Association, 
which form the concluding paragraph of the history :— 
‘‘ Since Congress has thus interrupted the construction of 
United States warships, the selling values of all customary 
forms of iron and steel have more than doubled. 
Not only have the prices of iron ore, fuel, pig iron and 
labour greatly risen, but even at these higher prices it is 
extremely difficult for iron and steel makers to meet the 
urgent demands upon them. It is under these circum- 
stances that Congress must now consider what course it 
will take in regard to authorising purchases of the needful 
armour.” 


NOTABLE INCIDENTS IN EARLY OCEAN STEAM 
NAVIGATION. 
No. I. 
THE STRANDING AND FLOATING OF THE GREAT 
BRITAIN STEAMSHIP. 


In the early years of the century which is fast drawing 
to its close, the very idea of ‘“‘ocean steam navigation” 
was looked upon by many as purely chimerical, or as the 
emanation of the brain of the mere philosophical dreamer, 
for had any person at that period ventured to assert that 
a ‘‘ship”’ could be constructed to propel herself across 
such an ocean as that which separates the Old and New 
Worlds, carrying fuel enough for the passage, with provi- 
sions and stores, &c., for her crew and others, he would 
have been rated as little short of a lunatic, and a parti 
to be carefully looked after. 

That such, however, was the estimation in which 
persons holding such ideas were looked upon, the history 
of that time gives ample evidence ; but when it was sug- 
gested that a ship for such a purpose should be built of 
‘‘iron,” and that she would be lighter, stronger, and more 
buoyant than if built of ‘‘ wood,” the ‘ wiseacres’’ of 
that day—many of them seamen—foretold the fate of 
such a ship before she was built, for some averred that 
she would never float at all, and others persisted that if 
she did she would break her back and go to the bottom 
in the first breeze she might encounter. 

That such inane prophets were doomed to ridicule and 
disappointment, was fully borne out in the subsequent 
construction, and easy navigation of the first Atlantic iron 
steamship, the Great Britain, a fully illustrated descrip- 
tion of which vessel and her machinery we gave in our 
issue of this journal of October 13th, 1893. As all pre- 
sent readers of THe ENGINEER may not, however, be in 
possession of that issue, we may briefly repeat how it 
happened that such a vessel came into existence, and the 
causes that led to the use of ‘‘ iron” in her construction, 
before we proceed to describe the disaster that overtook 
her on her fifth voyage to New York, and the means 
adopted to release her from the position which she was 
found to be occupying on the north-east coast of Ireland 
in the early morning of Wednesday, September 25th, 
1846. 


The eminently successful accomplishment of the 
navigation of the Atlantic between England and New 
York having been effected in 1838 by the pioneer steam- 
ship the Great Western, owned by the Great Western 


| Steamship Company, of Bristol, and continued by her, it 
| was found by this company that vessels of larger dimen. 
sions would offer much better chances of remuneration, It 
was, therefore, decided to build a second vessel of much 
greater tonnage than the Great Western, and guided by 
the advice of the designer of that ship—Mr. Brunel—jt 
was determined, after comparison of several smaller 
vessels of the kind, to build the new ship of iron, in coy. 
sequence of the difficulty of making a large wooden yegge| 
strong enough to withstand the Atlantic seas. But finding 
no contractor willing to undertake the construction of such 
a ship, it was decided by her prospective owners to build 
her, and her propelling machinery themselves. Her kee] 
was accordingly laid in a dock excavation in Bristol jy 
July, 1839, from whence she was floated out in the pre- 
sence of his Royal Highness Prince Albert, on July 19th, 
1843. 

The principal dimensions of the Great Britain were :— 
Length over all, 322ft.; ditto between perpendiculars, 
289ft.; breadth extreme, 50ft. 6in.; depth, 32ft. 6in.; 
and displacement at a load draught of 18ft. 3618 tons. 
The vessel’s hull was built throughout of iron, and she 
was divided internally into compartments by five water- 
tight bulkheads. She was at first propelled by a single 
six-bladed screw driven by engines of 1000 horse-power, 
illustrations of both of which we gave in the issue of this 
journal before referred to. 

After making four fairly successful voyages to New 
York and back to Liverpool—excepting the drawbacks 
incident to all new adventures—it was on the morning of 
Tuesday, September 22nd, 1846, that the Great Britain 
left Liverpool on her fifth voyage to New York, with the 
largest number of passengers—180—that had ever before 
crossed the Atlantic in any steamer, when the disaster 
and its consequences happened to her that form the 
subject of our article. 

The ship, after leaving Liverpool, and getting clear of 
the Bell Rock, bore away under a considerable spread of 
canvas in a direct course for the Calf of Man. At 4 p.m. 
the Isle of Man was distinctly visible on the starboard 
bow. Shortly after it set in to rain, and the wind 
increased, the ship making excellent progress, the 
passengers being highly delighted with the vessel and her 
qualities as a sea boat. The night closed in dark and wet, 
and the wind gradually freshened to half a gale, the speed 
of the ship being at the same time taken repeatedly by 
the log. At 9.30 p.m. the passengers were startled by a 
commotion on deck, and it began to be feared that the 
ship was in collision with some other vessel, but she had 
struck the ground. Great confusion and alarm naturally 
prevailed on board among the passengers, as a fear was 
entertained by them that the ship would break up during 
the night; but through the exertions of her commander, 
Captain Hosken, all fear for the personal safety of the 
passengers was quickly allayed, as his assurances soon 
quieted them, many returning to their berths, and sleeping 
till morning. 

Towards dawn preparations were made for landing the 
passengers and their luggage ; and it was then discovered 
that the ship had struck on the soft sandy beach of Dun- 
drum Bay, County Down, a little to the west of the Cow 
and Calf Rocks, which she had providentially cleared, for 
had she not done so, it was more than probable that few 
if any of the lives of those on board would have been 
saved. The passengers and all their belongings were 
landed on Wednesday morning, between five and seven 
o'clock, in perfect safety, and by various means the 
majority of them reached Belfast. The ship’s mails were 
returned to Liverpool, and despatched by the next mail 
boat to America. The vessel was left by the tide, high 
up on the beach, in but a few inches of water. No 
leakage was observed, and no particular injury was then 
known to have been received by the vessel, excepting the 
loss of her rudder—as shown in our illustration of her, 
Fig.1—and the bending of her propeller blades. 

The actual cause of this untoward disaster to so fine a ship 
was, we believe, never arrived at. The usual course for 
as eamship leaving Liverpool bound for New York is by 
way of Cape Clear, out into the Atlantic; but in this 
instance the ship sailed south of che Isle of Man; the 
intention being to run up the Irish Channel, and to reach 
the Atlantic by the north-about passage past the Giant's 
Causeway. The ship had made extraordinary way after 
leaving Liverpool; her speed having been at the then 
unusually rapid rate of 13} knots an hour; she having 
struck the Irish coast in 9} hours after leaving her 
berth in Liverpool. On that occasion she had 
evidently been making more headway than had 
been reckoned upon or allowed for, for when the light 
off Dundrum Bay became visible—on the port bow— 
through the drizzle that prevailed that evening, it was 
mistaken for another light. The course was changed, 
and at the speed the ship was moving, in a few 
minutes she struck the bottom, and remained fast, it 
being at the time high water. 

For a few days after the stranding of the ship, several 
ineffectual attempts were made with the aid of anchors, 
cables, and towing power, to float her off, but the rough- 
ness of the weather prevented any progress being made, 
the vessel actually going further in shore than her original 
position, and laying more awkwardly than when she first 
took the ground. At this juncture it was decided that 
Mr. Brunel, her designer, should visit Dundrum, and re- 
port her actual condition to her owners. It had, how- 
ever, in the meantime been suggested to them that the 
ship should be raised and floated in her then condition 
by means of “camels,” and towed across the Channel to 
Liverpool for repair, the method involving the risk of her 
foundering, should any mishap occur in the crossing to 
the supporting apparatus. 

On Mr. Brunel's visit to the ship in Dundrum he found 
himself able to report that, independent of mere local 
damage, he found the ship perfectly sound, and as strong 
and perfect in form as when she was launched, her 
soundness extending from the 5ft. water-line up to her 


upper deck, with the exception of the injury aft, through 
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the knocking away of her rudder when she took the 
round. Below the 5ft. water-line the principal injury 
was in her bottom under the engines and boilers, and 
considering her having been thumping on the sandy 
bottom from the time she grounded, she was perfectly 
straight, and had not sprung an inch in her whole length. 
The boilers were forced up about 15in., and one of the 
condensers lifted about 8in. 

On the reception of this report, consultation was held 
a; to what should be done. There were two alternatives. 
(ne was to break the ship up as she lay, and sell the material ; 
and the other to get her afloat and into port, and restore 
her to a seaworthy condition, or sell her to those who 
would. If brought to a port unrepaired, she might be 
worth from £40,000 to £50,000 ; how to effect this at the 
Jeast expense and smallest risk was the question to be 
determined. 

The plan proposed by Mr. Brunel to get the vessel 
afloat was, not to attempt to float her with camels and 
tow her away unrepaired, but to lift her bodily up as she 
lay—by mechanical means—sufficiently high to repair her 
damaged bottom and make her water-tight, haul her up 
clear of the sea, and in favourable weather launch her 
and take her to Liverpool or Bristol. If this plan were 
decided on, steps should be at once taken to preserve the 
ship from the coming winter’s storms and weather. 

As the vessel had by this time worked her forward part 
into the solid sandy beach some 5ft. or more, and as at 
ordinary spring tides there was not more than 10ft. of 
water round her, and no floating power worth having 
could be got in the vessel herself, if ‘‘ camels"’ had been 
employed they would have had to sustain the whole of 
the ship’s weight—nearly 2000 tons—and as they could 
only have been allowed to draw 4ft. of water, they must 
hive been 80ft. broad on each side, which, with the width 
of the ship—50ft. 6in.—would have amounted to a total 
width of nearly 120ft. by 300ft. long; a mass too un- 
wieldy to have been under control in a possibly rough 
sea, such as is often experienced in the Irish Channel. 

Now, it has been previously stated that attempts— 
which were ineffectual—were made, shortly after the 
Great Britain grounded, to get her afloat, as she was then 
found to be perfectly tight and making no water; and 
had it not been for a fearful hurricane that swept over the 
Atlantic, and made itself felt all along the Irish coast 
within four days of her stranding, she would undoubtedly 
then have been floated; but with a terrific gale blowing 
right inshore, and preventing the tugs from entering the 
bay and assisting her, the attempt was abandoned, and 
the alternative of forcing her higher up the beach toa 
position of safety was effected, which position was that 
shown in Fig. 1 of our illustrations—on the north side ot 
the bay—the ship lying with her head to the north- 
west, the Cow and Calf Rocks being about a mile out sea- 
wards, and the lighthouse on St. John’s Point about three 
miles to the east. At the south side of the bay—or 
directly behind the ship—was the Sleevedona Mountain, 
with its lofty summit in the clouds—seen in the sketch 
—and at its foot—hid by the ship—lay the small town 
of Newcastle. 

It, was on the sandy beach shown, which had rather a 
steep incline seawards, that the Great Britain lay when 
operations were commenced for the purpose of re-floating 
her, and getting her once more into deep water. Having 
worked herself at the forward part some few feet deep 
into the sand, and it being decided to lift her bodily up. 
arrangements had to be made to effect this; but the 
winter being near at hand, to protect the stern of the ship 
from the effects of its gales it was decided to at once 
build a breakwater round it. 

Mr. J. Bremner and his son Alexander, civil engineers, 
having been consulted as to the raising of the ship, a 
breakwater was designed by them for the protection of 
her stern, a sketch of which we show in Fig. 3 of our 
illustrations. It was composed of timber piles from 
13in to 17in. square, driven into the beach, the heads 
and lower ends of the piles being secured together by 
cross timbers in the manner shown; but a fierce gale 
occurring on the 9th of November, 1846, when this work 
had just been completed, destroyed in a few minutes 
the whole construction it had taken much labour to 
erect; the massive piles, &e., being smashed up and 
swept away like so many reeds. After this mishap, what 
proved in the sequel to be a highly ingenious contrivance, 
and one that was found to admirably answer its purpose 
as a breakwater, was designed by Captain Claxton, a 
former director of the company owning the ship, who had 
charge of the salvage operations. 

Of this breakwater we give two views in Figs. 4 and 6. 
The construction suggested and carried out by the 

Messrs. Bremner, having proved itself too rigid to resist 
the action of the heavy seas that tumbled into Dundrum 
Bay in heavy weather, Captain Claxton adopted the plan 
of making his breakwater as strong, yet as yielding and 
elastic as possible; and to that end employed sand bags 
and stones in combination with green beech poles and 
faggots or fascines. 

Sand bags and faggots were first piled like a low wall 
round the stern of the ship to form a foundation, as 
shown in half plan in Fig. 6, all the spare chain, pieces 
of the ship’s engines, stones, and other obtainable dead- 
weight to between from 70 to 80 tons being used to keep 
the whole in place, before it could be raised 8ft. above the 
level of the beach. On each side of this erection a row 
of freshly cut beech poles were set up, their lower ends 
sunk in the sand; these being interlaced horizontally and 
diagonally—like open basket-work-—with other poles, 
acting as ties and braces ; the whole having rope lashings 
at their crossings. 

Between the two rows of interlaced poles about 5000 
fascines were employed in the building of this temporary 
breakwater, some 80 to 100 having been washed away in 
a violent gale in February, 1847. On the inside of the 
construction sand bags were deposited, as shown in Fig. 6, 
which helped to relieve the pressure on its outer sides and 
to break up the rollers. This breakwater, formed as it 
was of green timber, proved eminently successful, as it 


had the effect of resisting the violent assaults of the | 
waves, yielding as it did to them as they advanced, and 
rebounding by its own elasticity as they receded ; the piles, 
faggots, and heavy material being also bound A Beast 3 to- | 
gether, helped materially to deaden the blows of the seas 
as they rolled in amongst them, and the structure as a 
whole undoubtedly saved the vessel it protected from 
what at one time seemed inevitable destruction. 


' and down which they were capable of sliding, the suspen- 


by chain tackles on the outsides of each pair of piles, up 


sion of these sand boxes being arranged as shown in 
Fig. 5, the tackle blocks being attached to slings carried 
through the side-light holes in the vessel’s sides, and 
secured to her deck beams. By means of derricks the 
sand boxes were hoisted into position, empty, attached 


_to the ship, and subsequently filled. All heavy sub- 


Fig. 1-THE STRANDED SHIP COMMENCING TO RISE 


The means by which protection to that part of the | 
ship most exposed to the winter gales was provided for | 
having been explained, we now turn to those that were | 
adopted to release her from the position she occupied on | 
the beach at Dundrum, and to get her again into deep 
water, that she might be taken to some port for repair. 

Now, as the vessel had, subsequently to her first taking 


Fig. 2—THE SHIP’S BOWS 


the ground, worked her forebody some 5ft. or 6ft. into | 
the solid sand, the greater part of the work to effect her | 


release had to be done on that part of her extending from 
just abreast of her engines and boilers to right forward to 


her bows. It was necessary to this part of the ship that | 


it should be lifted bodily out of the cradle she had made 


stances on board the vessel when she grounded, such as 
coal, cargo, the movable parts of her engines, and other 
dead weight, were taken out of her to reduce her dis- 
placement and render her as light as possible. 

In addition to the lifting power due to the twenty sand 
boxes, with their contents, when filled—nearly 700 tons— 


Fig. 3-THE BREMNER BREAKWATER 


some of which, on either side, in the vicinity of the 
engines and boilers, were fitted with double-purchase 
tackles, there was provided an arrangement of very 
powerful levers. These are shown in our illustration, 
Fig. 1; those at the ship’s sides consisting of a series of 
stout oak timbers, fulerumed on piles driven down to 

the rock underlying the sand. 

The levers on the sea side 


of the ship were weighted 
with her anchors and heavy 
parts of her engines, offering 
little surface to blows of the 
sea; while on her shore side 
NX —as shown in the illustration 

—the levers were weighted 
by a large iron boat filled 
SS with sand. Similar levers 
SS were also placed, as shown, 


‘| at the bows of the ship, 
ys loaded with chains and other 
weighty articles. These 
ee levers were pivotted on piles 
a ay driven tothe rocky bottom, 
on whose tops a stout fram- 


Fig. 4—THE CLAXTON BREAKWATER 


for herself. To effect this the following plan was devised 
and eventually carried out by the Messrs. Bremner. 

On both sides of the ship—along the length just 
referred to, and in close proximity to them, ten pairs of 
substantial piles were driven through the sand down to the 
solid rock beneath it, the upper ends of the piles being 
fitted with sheaves. over which chains could be run. 
Timber boxes of the shape shown in Fig. 5, each capable 
of holding thirty tons of sand, were suspended and held 


ing of timber supported 
powerful screw jacks applied 
at the ship’s hawse holes. 
On June 26th, 1847, eight of 
the twenty sand boxes—four on each side—with their 
pairs of piles each, had been got into place, and the 
remaining boxes were completed about July 10th: 

Now, the intention in lifting the ship up bodily was not 
only to fill in the channel made by her in the beach, but 
also to raise her high enough to enable workmen to get 
at that part of her bottom—directly under her engines 
and boilers—which had been found to be damaged and 
open to the sea. The lifting power being completed, and 
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a spring tide occurring on July 13th, it was thought ad- 
visable to make an attempt to lift the ship. At or near 
high water, to the. surprise of all on board, the ship 
rapidly rose, so quickly and so much, that means had to 
be taken—by letting water into her—to prevent her going 
further. But the attempt had been too premature, as 
adequate preparations had not been made to retain the 
ship at the desired height, and as a consequence, on the 
tide falling, the vessel lowered with it, and in doing 


Fig. 5-SAND-BOX SUSPENDED 


so did some damage to several of the sand boxes and their 
attached piles. 

To keep the vessel up as she rose from her bed, some 
ingenious contrivances were resorted to, shown in the 
sketches, Figs. 7 to 10. Under the bows, at suitable 
places, cross trenches were dug in the sand down to the 
rock, and filled up with stones, rammed in up to within 
some 18in. of the ship’s keel plate; on these a hard wood 


Fig. 6-HALF PLAN OF CLAXTON BREAKWATER 


platform was laid between the piles, and upon it reverse 
wedges were placed as shown in Fig. 7. To these wedges 
were attached tackles in the way indicated, the falls being 
led up the vessel’s sides and taken to the capstan, where 
the slack rope would be taken up on the least rising of 
the ship. 

Along the bilge on either side of the vessel, the contri- 


= 


Fig. 7-KEEL WEDGES 


vances shown in Figs. 8 and9 were applied. At intervals 
along the length to be operated upon, close piling was 
driven, as at Fig. 8, and on the heads of the piles a stout 
platform was secured. Cleats, as shown, were made fast 
by bolting through the side of the ship; and the novel 
arrangement—as sketched—of a self-acting shore moved 
by a weighted tackle fall was applied, so that when the 


ship rose the shore adjusted itself until the desired height 
of her was reached. 

At the fullest part of the ship’s body bilge wedges were 
applied, as shown in Fig. 9. The foundation at the part 
of the ship’s bottom where they were to operate having 
been first prepared by clearing away the sand, and de- 
positing stones well rammed, a hardwood platform on 
which the wedge was to work was first laid, and upon it a 
large wedge, as shown. Two eye-bolts having been pre- 
viously secured to the ship’s bottom, and a tackle block 
attached to each, ropes were rove through each in such a 


K 


Fig. 8—SELF-ACTING SHORE 


me 


_ 


| 
| way as to embrace the wedge, and when hauled upon 
| from above, on the least rising of the vessel, the wedge 
| would be drawn in under her bottom and sustain her. 

| Another expedient to effect the same purpose—the 
| support and retention of the ship when raised—was that 
_ resorted to shown in Fig. 10. To distribute the pressure 
/of the ship on her improvised supports more equally, 
rubble stone ridges were constructed at intervals along 
| her bottom, particularly in the neighbourhood of the 


Fig. 9-BILGE WEDGES 


heavy internal weights. The material—rough stones— 


| for these was deposited in situ by the apparatus shown 
|in the sketch Fig. 10. 


Shallow trenches having been 
| dug in the beach, stones were deposited in them by 
|means of shoots, erected as shown—a section of one 
| being given at side—down which the stones were 
ep from above, and rammed hard by means of a 


Fig. 10—-RAB3LE STONE RIDGE 
heavy iron rammer, worked by the gear and tackle 
shown. In this way stones were deposited under the 
ship’s bilges, and formed a kind of cradle in sections 
for her to rest on. : 

The gratifying result of all the preparations made 
was that on July 29th, 1847, the ship was raised high 


enough to enable the work of repairing her bottom and 


making her water-tight to be proceeded with. 9 
examination she was found to have suffered no ee 
injury than three perforations of her bottom, caused by 
fragments of rock torn off in a furious gale that petra 
in the previous April. The injuries sustained were 
repaired in as substantial a manner as possible under the 
cireumstances—all work having to be done between the 
tides—and towards the end of August floating operations 
were commenced. Previous to these, however, a broad 
trench had been cut in the sand from the ship’s stery 
seawards, to give her the benefit of as great a depth of 
water as possible when moving ; and all appliances used 
in lifting her from her bed in the sand had been cleared 
away. 

On the 26th of August the spring tide did not rise 
within 6in. of the height expected; but by means of 
anchors laid out astern, and the warps attached to them 
hove upon by the ship’s windlass and capstans, she was 
in this way moved about three fathoms further to sea. 
wards, in which position she remained until the following 
day—the 27th—which was fixed upon for the final 
attempt to get her into deep water and transport her 
across the Channel. 

Lord Roden, directly in sight of whose demesne the 
ship lay when stranded, having previously brought the 
subject of the breakwater at the ship—the whole of the 
timber for which had been supplied from his lands— 
before the House of Lords; had elicited from the First 
Lord of the Admiralty a declaration that orders had 
been given for her Majesty’s steam warships on the 
Irish coast to assist in getting the Great Britain off; the 
powerful steam frigate Birkenhead, and the steamer 
Scourge—which had formed part of the Royal Squadron 
that had escorted her Majesty in her excursion to Scot- 
land—had been despatched to the Bay of Dundrum, and 
anchored about a mile and a-half to the south-east of the 
stranded ship. 

A large number of powerful pumps having been rigged 
by the engineers on board the ship, sufficient to keep her 
afloat if well manned, as soon as the tide rose on the 
morning of August 27th a commencement was made 
under the direction of Captain Claxton to warp the vessel 
off by means of bower anchors and cables and the assist- 
ance of the steam frigate. The wind then blowing—a 
rather dreaded one—was from the south, and brought in 
an increase of tide, which latter of itself was an advantage. 
Every arrangement having been made by the officers and 
ship’s company of the Birkenhead, most of whom, with 
men from the Scourge, and a large detachment of 
riggers from Portsmouth and Plymouth dockyards, were 
on board the stranded ship, and rendered excellent. ser- 
vice, a renewed effort was made to get the vessel afloat. 
The Birkenhead being brought into position, and hawsers 
attached to the Great Britain, the most watchful attention 
was observed by everyone on board; each one aiming at 
the success of the particular work entrusted to him. The 
excitement among all engaged was most intense; not a 
word being heard among allhands. The following signals 
were agreed Heave;” ‘‘Heave with all your 
might ;" “Avast heaving; “ She won't come off; "’ and 
‘‘She moves.” 

On the first signal ‘‘ Heave,” the hawsers already on 
the stretch were hove with the steady working step of 
sailors. ‘* Heave with all your might ”’ was responded to 
by increase of pace, applied with all the vigour 
of the men, each vieing with his fellow to lift the 
ship off. The signal, “‘ She moves,” animated every coun- 
tenance, each eye sparkling with the light of hope, which 
warmed aliost every heart with an inexpressible mixture 
of gratitude and joy. The hawsers were coming in nicely, 
and the welcome call of ‘ She is all your own, my boys,” 
was responded to by hearty British cheers, and fresh 
exertion. The great steamship had obeyed the calls of 
her iron consort. But all at once the weight of the ship 
seemed to increase, as if the sandy bottom had again 
come in contact with her, but it was not so. Captain 
Claxton, greatly pleased and gratified at the success of 
the operation, had prudently let go his anchor, limiting the 
first movement of his now leaking vessel to a point so 
near low-water mark as to ensure her floating with the 
next flood tide, yet so high and dry upon the sand as to 
admit of an inspection of her bottom, and effecting a 
stoppage of the apparent leakage, so as to justify the 
attempt to float her in deep water. 

In the meantime the wind had shifted from south to 
west, and a gentle breeze came from the north-west, 
off shore, and favoured the floating of the ship from 
the beach. As the tide rose she began to move so easily 
and quickly that Captain Claxton had to slip his cables 
to prevent being stranded afresh on the shallows of 
Dundrum Bay. As the vessel lost her own rudder on 
her going ashore, a jury one was fitted, using the ship’s 
main-yard with a temporary planked end under water for 
the purpose, which was moved from side to side by 
means of ropes led through outriggers over the taff- 
rail. 

It was the intention to have taken the Great Britain 
into Strangford Loch, but a thick fog coming on as she 
neared its entrance, a course was made for Belfast Har- 
bour with all possible speed, where she arrived without 
further accident, the Birkenhead casting her off, and 
handing her over to the Scourge, who towed her into 
shallow water, and finally grounded her on the mud. On 


the following day—with fresh hands to man the pumps— 


she was again taken in tow by the Birkenhead, and with- 
out any noteworthy occurrence but that of yawing from 
side to side, the great ship floated gallantly until within 
an hour and a-half of the Mersey Bar. At this point the 
wind began to freshen, with a strong tide; a pilot was 
taken aboard, and the vessel, after breaking a couple of 
hawsers in striving with wind and tide for her liberty, 
was at length, after a pilot boat was attached to her 
stern to act on her, while being towed, as a rudder, taken 
over the bar, and through the Channel into Liverpool. 
The work of towing the ship from Belfast, including all 
stoppages, was done at the rate of 6} knots an hour, 
without loss of life or limb, and, with the exception of a 
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es sustained by her gallant and indefatigible 
hout injury to anyone. She was brought 
triumphantly into port in the presence of joyful spectators, 
who rent the air with congratulatory acclamations. _The 
vessel was subsequently put on the gridiron in the Princes 
Dock, where on examination her bottom was found to be 
bly indented, the principal damage being under 
amidships, caused by the working of the ship 
on the rocks during the heavy gale encountered in Dun- 
drum in the previous November. Tor her subsequent 
history we would refer interested readers to our issue of 
(etober 13th, 1893, before referred to. 

Looking at the advances made within the latter half of 
the present century in nautical science, naval architec- 
ture, and marine engineering, the Great Britain was in 
her day a very wonderful experiment, the merit of which 
can hardly in these days be adequately gauged. She was 
fully 500 tons larger than any ship ever before built, and 
1000 tons larger, and 90ft. longer, than an ordinary 120- 
gun ship. In direct disprcof of the ee made in 
reference to her, she was wonderfully strong as a 
structure, no greater test of her strength having been 
possible than that of the misfortune which befel her in 
Dundrum; for what other vessel could have run ashore, 
beat for some distance over a sandy bottom—hard under 
water—and finally endured the buffeting of the heaviest 
hurricane known for many years, blowing from a quarter 
to which the bay in which she stranded is most especially 
exposed ; and, after all, remained a nearly perfect ship? 
The shocks she withstcod from the rollers in heavy 
weather would have broken up the strongest wooden ship 
that ever floated, but little real damage was ever 
effected by them on the Great Britain. 


few bruis 
crew, Wit 


considera 
her bilge 


G. J. SYMONS. 

Tne death cecurred on the 10thinst. of Mr. G. J. Symons, 
F.R.S., whose name has become a household word amongst 
meteorologists. He was born in Londen in 1838, and 
from his childhocd exhibited a decided taste for natural 
science. At the age of eighteen he joined the Meteorological 
Society, and soon afterwards obtained a situation as meteoro- 
logical reporter to the Registrar-General, an appointment 
which he continued to hold until his death. For a few years 
he was an assistaiit in the Meteorological Department of the 
Board of Trade under the late Admiral FitzRoy, who was then 
organising his system of storm warnings. In additicn to his 


official duties, Mr. Symons was already collecting records of | 


the fall of rain—a pursuit the value of which, according to the 
Times, Admiral FitzRoy failed to appreciate very highly, and 
being compelled to make choice between the one branch of 
work and the other, Mr. Symons adhered to his own ccurse. 
In 1860 he published his first annual volume of the “ British 
Rainfall,’ which contained records from 168  stations— 
namely, 163 in England and five in Wales, there being none 
for Scotland or Ireland. With persistent energy he continued 
for forty years to develop this unique organisation of voluntary 
observers. His last published “ British Rainfall,” for 1898, 
contained records from 2545 stations in England, 237 in 
Wales, 436 in Scotland, and 186 in Ireland—a total of 3404 
stations. In 1866 he kegan the publication of Symons’ 
Monthly Meteorological Magazine, which has been continued up 
to the present time. It is claimed for him that at the time 
of his death he was the head of one of the largest purely 
volunteer organisations in existence, having over 3000 
observers in all parts of the kingdom. His annual digest of 
their records is a standard work. 

In addition to rainfall statistics, Mr. Symons turned his 
attention to other meteorological matters, such as evapora- 
tion and percolation. He also took an interest in lightning 
conductors, and was a member of the Lightning Rod Com- 
mittee of the Royal Meteorological Society. Mr. Symons was 
for some years a member of the Council of the Royal Botanic 
Society. He also served on the Council of the Sanitary 
Institute. He was elected a Fellow of the Royal Society in 
1878. Last year he was appointed a member of the Com- 
mittee in connection with the scheme for the establishment 
of a national physical laboratory at Kew. He was president 
of the Royal Meteorological Society in 1880, and he filled the 
ctlice of secretary for many years up to the close of 1899. In 
view of the approaching commemoration by the society early 
in April next of its fiftieth year, it sought to honour him by 
re-electing him president. Mr. Symons was of kindly dis- 
position, and his decease will be deeply regretted by the band 
of 3000 observers who have worked with him for so long. 


THE Soc IETY OF MODEL ENGINEERS.—At the ordinary meeting 
of this Society held at the Memorial Hall, Farringdon-street, 
London, F.C., on Thursday, March Sth, over two hundred members 
and visitors were present. On this occasion the engineering models 
entered for the Society's competition were on view, and formed a 
most interesting collection, some of the exhibits showing a very 
high standard of workmanship and finish. At the request of the 
Society, Mr. J. W. Restler, M.I.C.E., engineer to the Southwark 
= Vauxhall Waterworks; Mr. W. I. Last, A.M.I.C.E., South 

ensington Museum ; and Mr. L. K. G. Ferreira, late chief elec- 
trician to the North London Railway, kindly consented to act as 
judges, and as the result of their decision the following awards 
Were made. The Society’s gold medal for the best model 
pee given to Mr. W. H. Dearden, for a model _horizontal- 
ee &4s engine ; the Society’s silver medal for the best model 
ec was awarded to Mr. W. Bashford, for a model Great 

joer ern locomotive ;_ the Society's silver medal for the best 
hie lonary engine was given to Mr. E. W. Payne, A.M.I.C.E., for 
compound under-type semi-portable engine ; the 
Mr sliver for the best electrical model was awarded to 
plac : E. Solomon, for his Wimshurst machine ; and a special 
pi plains al for the best model exhibited by a provincial member 
eyli eee to Mr. Wilson, of Bradford, for his model of a two- 
“yiinder vertical launch engine. Several other models were 
PMs diplomas setting forth their respective featu-2s of merit. 
pe to the competition models there were a number of 
done a ove exhibits, and several model locomotives were 
were Working under steam on the Society’s track. The prizes 
the A eg to the successful competitors by the chairman of 
Mr. Percival Marshall, A.I. Mech. E., who presided 
The next meeting of the Society takes place 
i eg Aye Mr. J. C. Crebbin will read a paper on ‘‘ Model 
ticket’ with special reference to model locomotives. Visitors’ 
ets and particulars concerni membership can be obtained on 


the hon, sec., F, E. Powell, 6, Farringdon-avenue, 


HEATING WITH EXHAUST STEAM. 


WE have recently had an cpportunity of seeing at work 
the system of the Atmosphcric Steam Heating Company, 
Limited, by the courtesy of James Simpson and Co., 
Limited. This firm has installed this system of heating 
over part of its premises, and we were able to inspect the whole 
of it from start to finish. and to observe the efficient manner 
in which the heating is brought about. All engineers are 
alive to the advantages of steam heating, and it would be 
used in a still larger number of cases than it is at present 
were it not for certain difficulties inherent to its use which 
have to be overcome. For the time being, our remarks must 
be taken to refer simply to heating by means of exhaust 
steam, though, generally speaking, they would equally well 
refer to heating with live steam at 1b. pressure and under. 
One of the grave difficulties met with in working heating 
apparatus with exhaust steam is short circuiting and lack of 
circulation. This, of course, has attendant evils. such as 
“water hammer,” back pressure on engines, and absence of 
regulation of temperature, and many attempts have been 
made to overcome these. 

The method adopted in the Atmespheric Steam Heating 
Company’s system is certainly working extremely well. One 
of the features of this system is the placing of thermostatic 
valves at points where the water would collect for the purpose 
of automatically draining these. These valves are also fixed 
at the return end of each radiator, coil, &c., for the purpose of 
withdrawing the water and gases. The action of the thermosta- 
tic valve is as follows :—On steam being admitted to the radia- 
tor, and having filled it, the expanded stem closes the valve, 
and prevents the steam from entering the return line. As 
the steam is condensed, water collects round this stem, caus- 
ing it to contract, thus allowing the vacuum to automati- 
cally withdraw the water and gases formed. 

But before going on to describe this piece of apparatus in 
detail, it will be useful if we briefly describe the installation 
as we saw it at work. The exhaust steam was obtained from 
a small single-cylinder engine of some 8 horse-power, being 
94in. by 12in., and running at 130 revolutions per minute, 
with 901b. steam pressure. The exhaust from this is first 
taken to a Webster oil separator, which removes the cylinder 
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oil which may have come from the engine. The pipe after 
passing the separator has two branches; one goes straight to 
the atmosphere, being provided with a relief valve, set to rel eve 
at four ounces per square inch, which allows any surplus steam 
there may be to go direct to atmosphere. The other branch 
is the heat main, which is taken to various parts of the build- 
ing. It is in all some 272ft. run to its farthest point, and 
supplies 512 square feet of radiating surface, thus heating the 
stores, part of pattern shop and offices, a total of some 
422,606 cubic feet, which can easily be kept at a temperature 
of some 65 deg. Fah. The highest point served is some 45ft. 
above the engine and the lowest 9ft. below it. The highest 
point is in the pattern shop and a blue print-room on the 
same floor. The heat is used most beneficially in the blue- 
print room, the prints drying with remarkable rapidity. In 
the pattern shop the heat is also employed for warming a 
small hot plate, melting glue, and heating hot water for the 
workmen. The water is always at a temperature of 200 deg. and 
over. Hot water is also provided in one of the lavatories in 
the same manner. 

The basement in which the lowest point is reached contains 
the stores. The temperature here was pleasant, though 
outside in the open air it was snowing and raw. Here there 
are three radiators of 70 square feet total heating surface, and 
7424 cubic feet of space are dealt with. There is ample circu- 
lation in every pipe, as is evidenced by both supply and return 
pipes being everywhere hot. 

The return pipe from all the radiators, &c., is led to a small 
direct-acting steam-driven air pump, which is automatically 
governed so as to keep the vacuum at or about 16in. The 
patent automatic arrangement consists of a box containing a 
diaphragm, to which is attached a spindle, going to the steam 
valve. When the vacuum is in excess of 16in., the diaphragm 
is sucked upwards, carrying with it the valve spindle and 
shutting off the supply of steam. 

The air pump delivers into a Webster vacuum feed-water 
heater and purifier, the pipe being so arranged that the air is 
allowed to escape from the return water before passing to the 
feed-water heater. At the vacuum pump a by-pass is arranged 
on the delivery pipe, in case of the feed-water heater being out 
of service. The water is then delivered to an overhead return 
tank, and passes from there to the boiler feed pump; thus 
the water of condensation is continually returned to the 
boilers at a high temperature. 

Our illustration shows in section the particular form of 
patent thermostatic valve which is employed in connection 
with this system. Its action will be readily understood. It 
is connected with the radiator, or with the point which it is 


desired to drain, by means of a screw socket at the side, and 
the return pipe to the pump is screwed into the bottom. The 
hole leading to this return pipe is closed with a valve piece of 
peculiar construction. It is furnished with cne central hole, 
which descends half-way down its depth and there connects 


holes from top to bottom, which are so arranged as not to 
make connection with the transverse holes. The metal of 
the valve piece has a circular groove recessed in it round the 
top of the central hole, and the top of the annular portion left 
is accurately smoothed off so as to form a valve face. On the 
top of this rests a stem of composition, the actual con- 
stituents of which we were not told, but the function of which 
is to close the valve as long as steam only is applied to it. 
The stem is adjusted by means of a screw adjusting piece. 
Against this adjusting piece it is firmly pressed by means of 
the spiral spring acting on the shoulder formed in the top. 
The composition is of such a nature that it is extremely 
sensitive to changes of temperature. As long as steam only 
is round it the valve is kept closed, but as soon as water 
accumulates, the stem contracts, the water passes through 
the transverse holes, passes up the central hole, past the valve 
face, andthen down the vertical holes to the return pipe, and 
thence to the vacuum pump. So as to prevent any matter 
likely to clog the valve from getting to it, a cylinder of per- 
forated brass is placed round the valve piece and lower end of 
the composition stem. The valve piece itself is kept tightly 
jammed on its seat by means of a brass tube, the top part of 
which fits tightly in to a circular hole in the screw top piece 
of the valve box. 

The system is equally well suited to use with live steam, 
but nothing approaching the usual pressures is necessary, as 
witha pressure of only 4 oz. per square inch excellent results 
are obtained. With the use of either exhaust or live steam 
the temperature can be easily regulated, all that is necessary 
being to control the supply of steam to the radiator. More- 
over, the system allows of the working of the return mains 
from radiators situated below the level of the vacuum pump. 
With a vacuum of 15in. it has been found possible to lift con- 
densed water in a return main with a difference of level of 
7ft. The feeder main can also be run, if necessary, without 
reference to levels, only there must be a thermostatic valve at 
the lowest part of each dip which may form a loop. 

It appears to us that the foregoing opens up to the manu- 
facturer a most sensible method of utilising exhaust steam, 
which in a large number of instances simply goes to waste. 
In many of our manufactories there are engines working non- 
condensing and continuously exhausting to the atmosphere. 
This steam may be employed in heating, taking the place of 
more costly appliances or even of nothing at all. There is 
not the smallest doubt that it pays to give your workmen a 
warm place to work in. If, therefore, workshops can be 
heated, and heated well, with something which now goes to 
waste, there is a double saving to be effected. 


THE WELLMAN CHARGING MACHINE. 


THE gradual development of the open-hearth process, 
which appears to be slowly but quietly supplanting the 
Bessemer process, has compelled attention to mechanical 
devices, which are likely to save labour and time, and so 
reduce cost. The introduction of the electrical open-hearth 
charging machine, the invention of Mr. S. T. Wellman, of 
Cleveland, Ohio, U.S.A., opens the way for a substantial 
reduction in labour costs, by abolishing hand charging, and 
for an increase in output owing to the shortening of the 
charging period. 

Among the earliest to adopt this charging machine in 
England are Vickers, Sons, and Maxim, of Sheffield, who are 
so convinced of its utility that they have now decided 
to duplicate it. The engravings on page 282 and Fig. 3 
illustrate the first machine installed by this firm, which has 
now been at work about six months, in connection with the 
new open-hearth plant. It was constructed by the Wellman 
Leaver Engineering Company, of Cleveland, Ohio, and 47, 
Victoria-street, London, S.W. 

As will be seen from the illustrations, the main carriage, 
which is propelled by an electric motor A, of 25 horse-power, 


Fig. 5-ELECTRIC BRAKE 


moves longitudinally in front of the row of furnaces. It is 
able to travel at a speed of 300ft. per minute. The main 


frame has at each corner a box ¢-lumn B, which carries an 
overhead framework, consisting mainiv of two beams C, in a 
direction transverse to the track, ar: tiemselves carrying the 
track on which the charger truck » runs. This overhead 
track projects forward almost to the furnace front. The 
charger truck is propelled by a 25 horse-power motor E, 
driving two out of the four wheels, and is prevented from 
tipping up behind by guard rails F. From the charger truck 
depends a bracket G carrying, at its lower end, the charger 
bar H, oscillated intrunnions K. The operator’s platform L 
is situated at the rear end of the charger bar, and is connected 
through rods M, with the pins of two cranks N, keyed 
symmetrically to a shaft running across the truck frame 
above. The shaft is rotated by a 25 horse-power motor O, 
through gearing. The motion being of the “all-round ” type, 
the extreme angular positions of the charging bar are definite, 
and no harm can come from over-running. Through the 
charging bar, which is hollow, runs a steel locking rod 
which can be driven forward by a lever Q, on the operator’s 
platform, so as to project a few inches from the end. In order 
to lift one of the boxes in which the materials are brought, 


the front end R of the charging bar is lowered into the cast 


with two transverse holes. Thereare, in addition, four vertical - 
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steel socket S of the box, after which the operator pushes out | 
| another track of 12ft. gauge, carrying the charging machine. 


the locking bar, which projects into a recess T in the socket. 
The box is thus locked to the charging bar. By a combina- 
tion of longitudinal, transverse, and lifting motion the box 
is then introduced into the furnace, when a small 3} horse- 
power motor U on the operator’s platform is set in motion. 
This rotates, in either direction, the charging bar, and with 
it the box, and can thus empty the contents half to right and 
half to left, thus obtaining even distribution of materials. By 
a reversal of motion, the box is replaced on the truck. 

The opérgt@r moves with the charging bar, and being 
always in the same position relative thereto, is always 
opposite his work, of which he has a clear view. The charg- 


iron, or one ton of light scrap. Parallel to the bogie rails is 


The controllers are of the Dinkey type, the resistances con- | 
sisting of flat metallic tape. 
machines were made with ordinary street car controllers, | 
with magnetic spark blow-out, but the Dinkey controller, in 
which the resistances are self-contained with the controller 
proper, takes up much less room, and where four are required | 


The Wellman charging machine is largely useq in the 


United States, where every steel works of importance is now 


adopting it. Of the eighty odd machines already made 
The first electric charging | under construction, the great majority are for that country, 


and also for many European countries, and even J apan, Th 
saving in labour which can be effected by the machi : 
is great. This, however, is sometimes interfered with he 
the restrictive measures of trade unions, among which there 


to be placed on the restricted area of the operator's platform, unhappily still lingers the anti-machinery feeling of a bye. 


this is a weighty consideration. 


Fig. 4 shows the controller | gone age. 


In the United States, however, where there are 


diagrammatically, while Fig. 2 shows the general arrangement. | no such artificial restrictions to the usefulness of the 


There are two sets of contact plates—see Fig. 4—forming | machine, great economies are secured. 


In one of the least 


an outer and inner circle. The outer set vary the resistance | favourable examples, a plant cf two basic 20-ton open-hearth 


ing bar, which is capable of lifting a total weight of 6000 Ib., 
is easily renewable in case of accidental overheating. 
Although the total nominal horse-power is 784, this is seldom 
required, and the motions being successive rather than con- 
current, 25 horse-power may be considered the maximum 
power taken by the machine. The current, in this case at 
220 volts, is collected from overhead conductors by sliding 
contacts V, whence it is led to the operator’s platform, and 
there distributed to the respective motors through four con- 
trollers W. The three large motors are of the street-car 
type, and are found to give no trouble, and to require little 
attention. 

From a mechanical point of view the machine is interest- 
ing, as showing that the 
precise and gingerly mo- 
tions required of the 
machine, which it might 
be thought could only ke 
attained by the slow, steady 
motion of a hydraulic ram, 
are equally well done by a 
rapidly rotating armature, 
through reduction gearing. 
By having the armatures 
light, the motions can be 
quickly stopped, started, 
and reversed, and the whole 
machine can be handled 
with great nicety and exact- 


ness. The motors are all 
series - wound, and _ give 
strong starting torque, 


which ensures agile work- 
ing. All the motions are 
stable, without tendency to 
run back, except the rising 
and falling motion. In this 
case, one end or the other 
is the heavier, according to 
whether or not the box is 
being lifted. To prevent 
running back, an electric 
brake—see Fig. 5—is fitted 
on the armature shaft of 
the motor operating this 
motion. The shaft carries 
a square bush, which drives 
seven brass discs, which 
fit loosely enough to slide 
sideways. Alternating with these are six mild steel discs 
held still by the outer fixed case a, which is provided 
with internal projections, engaging with grooves in the peri- 
pheries of the discs. When at rest a strong spiral spring 
squeezes the discs together sideways, and the large contact 
surface between the revolving and fixed discs prevents the 
movement of the armature, and locks the gear. 
motor, the whole current passes through a coil b in the brake 
cover, which converts the latter into a magnet, and counter- 
acts the force of the spring, relieves the pressure on the discs, 
and enables the gear to start. When the current is again cut- 
off the brake comes into action, and the gear stops dead. 
The machine actually serves three 20-ton furnaces, though it 
is capable of supplying six of double that capacity. The 
arrangements of the charging platform are as follows :—A line 
of bogie rails of 2ft. gauge runs parallel with and close up to 
the furnace front. On this track run bogies X—see Fig. 3— 
each of which carries three steel boxes, 5ft. Gin. long, 1ft. Gin. 
deep, and 2ft. broad, capable of holding about two tons of pig 


Fig. 2—WELLMAN CHARGING MACHINE 


by throwing in or cutting out the resistances R RR, whilst 
the inner segments K K!, are for the armature. Taking the 
segments on the right, the pairs 1 1!, 2 2!,33!, &c., are con- 
nected by metallic tape arranged zig-zag, and similarly for the 
pairs upon the left side. The lever Y, carrying the contact 
brushes, is operated by a handle through segment and pinion, 
by which the angular movement of the latter is doubled. 
Each end of the lever, where shaded is metallic, while the 
two ends are insulated from each other. The current enters 
from the mains by the segment a', thence across the con- 
ducting part of the lever H' to K!; here it passes to 
the brush B? of the armature, and back by the brush B to the 
segment K. Thence it crosses H to segment 1, whence it is 
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Fig. 4—DINKEY CONTROLLER 


led by the connecting wire to 1!, and so to the field magnets, 
and thence back to the mains. To reduce the speed of the 
motor, the lever is moved to the right, say to the dotted 
position. The current enters as before at a', but before it can 
get to H' it has to pass through all the zig-zag resistances 
between a! and d'; it then goes through the motor and returns 
to segment 4, but in order to reach 1, it must pass through 
all the the zig-zag resistances between 4and 1. Reversal is 
effected by moving the lever to the left, by which an inspec- 
tion of the diagram will show that while the direction of the 
current through the field-magnets remains unaltered, that 
through the armature is reversed. 

The metallic tape is packed with asbestos insulation in 
enamelled iron chambers open to the air on one side. The 
motion of the operating handle being a direct pull or push, is 
much more convenient than the rotating motion round a 
vertical axis of the ordinary street car controller No attempt 
is made to prevent arcing between contacts, but the brushes 
and contact plates are quickly replaceable. 


Longitudinal Cross Section | 
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furnaces, the number of men employed before the adoption 
of the machine was fourteen, including stockers. The 
number was reduced to eight by machine charging, involving 
areduction of wages of 334 per cent., or 1s. 6d. per ton of 
ingots. At the Homestead Works of the Carnegie Steel 
Company, where Wellman chargers are entirely used, a row 
of six 35-ton furnaces are divided into three pairs, each pair 
having one furnaceman, one helper, and one door boy, The 
whole six are charged by two charging machines, each with 
its operator, though one machine could do the work if re- 
quired. One of these 35-ton furnaces has been charged in 
fifty minutes, an operation which would have occupied about 
three hours if done by hand, showing a gain in time of, say, 
two hours, equivalent to about 15 per cent. increase in the 
output. It has also been found that the charging machine 
enables work to be carried on uninterruptedly in summer 
heat, which is so trying to the men. 

The saving effected at Homestead during 1896 by the adop- 
tion of the machines was as follows :—Direct saving in wages, 
10d. per ton of ingots ; indirect saving, estimated, 1s. 3d. per 
ton of ingots ; total, 2s. 1d. 

The immediate future of mechanical charging in England 
must be to some extent influenced by the attitude of the 
Melters’ Union, though it is apparent that the full benefit of 
the machine must be felt in the long run. Those firms, of 
whom Vickers, Sons, and Maxim are one, who have 
already adopted the machine, are paving the way for a 
general reduction in the cost of steel making. Every such 
reduction must now be welcomed in the face of foreign com- 
petition, which will doubtless return in full force when the 
present prosperous times are over. 


RUSSIAN DESTROYER SOM. 


THE destroyer Som, built and engined for the Imperial Russ an 
navy by Laird Brothers, Birkenhead, has completed a series of tri:tls 
onthe Clyde, The contract speed with the bunkers fulland all outfit 
and stores on board was 27 knots, and the result on her official full 
speed trial, February 24th, gave a speed of nearly 28 knots as a 
mean of six runs on the measured mile, being nearly a knot in 
excess of the contract speed. 


Time. 
Miles. Steam. h. min. 
l 225 2 11.2 
2 223 . 2104 
3 223 2 7.0 
4 219 
5 215 2 9.8 
6 210 . 212.0 


The speed for the three hours’ continuous steaming was 27°2 
knots ; the conditions under which this trial was run were un- 
favourable, owing to a heavy sea and strong S.W. breeze. The 
Russian Government were represer.ted by Captain Ouspensky, 
Naval Attaché ; Captain Dobrovolsky, commander of the vessel, 
Mr. Veshkourzev, naval architect ; and Mr. Petroff, chief inspec- 
ting engineer. On February 28th and March 2nd a series of 
progressive trials at varying speeds were carried out, as well as 
steering, stopping, starting, and coal consumption trials, all of 
which were successfully completed, 


A new shipbuilding company is reported to be in pro- 
cess of formation in New York, with a capital of £3,400,000. The 
project will control steel works at Troy and Albany, with an annual 
capacity of 200,000 tons of ingots, and 200,000 tons of rolled 
material, and the 11,000 acres of iron ore land at Port Henry and 
Mineville, with an annual average output of 500,000 tons of ore. 
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AMERICAN. MACHINE TOOLS. 
By OUR AMERICAN CORRESPONDENT. 
No. Ill. 
Fic. 13, page 275, shows the turret head, the bed and | 
part of the feed mechanism of a turret lathe made by the 
American Tool and Machine Company, of Boston, U.S.A. 


The head in many respects closely resembles the 
English design for small lathes. The spindle is 
double-coned, and has an end thrust of the usual type. 
The back gear, too, presents no special feature. The 
manner of driving the feed shaft through the swivel by 
means of the bevel wheels C, D, EK, I’, and the change 
wheels H, G, J, and K, will be understood from mspec- 


Fi-. 14—CABINET LATHE 


It is intended specially for heavy brass work, but can be 
used also on iron. The turret has six holes for tools, 
and is fitted with a swivel top slide and quick motion, 
operated by a lever. The boxes are of bronze, with a 
front bearing 2}3in. diameter, and 4in. long, and a rear 
bearing 13}in. diameter, and 2}in. long. The spindle 
is solid. The swing is 24in. The bed 

is 8ft. long, and the floor space occu- 

pied is 10}ft. by 5}ft. The weight 
complete is about 2850 lb., and the 

list price is £220. The countershaft 

has 14in. pulleys, and should run at 

about 150 revolutions per minute. 

A similar, but somewhat smaller 
turret lathe, made by the same firm, 
is shown in Fig. 14, while Figs. 15 and 
16 show the details of the headstock, 
turret, carriage, and bed. Itis termed 
a cabinet lathe, on account of the 
form of the box support under the — 
headstock end of the bed, and is in- 
tended for working either brass or 
iron. It also has a solid spindle, 
being intended for chuck work only. 
It swings 20in. The bed is 7ft. long 
and the floor space occupied is 9ft. 4in 
by 5ft. The weight is about 2950 lb. 
and the price is listed at £170. The 
countershaft has 12in. pulleys and 
runs at about 160 revolutions per 
minute. 

The lathes are so similar in con- 
struction and action that the descrip- 
tion of them may be taken together. 
The differences in the carriages and 
turrets are very small. The carriage 
in each case is mounted on inverted 
truncated vees, and is held down by 
long adjustable gibs. The cross tra- 


tion of the drawing. It must be remembered that the 
feed shaft, the upper shaft under the headstock in Fig. 
15, is not central, though the section makes it appear so, 
so that it is possible to have J and H in gear, or by 
sliding the pair of wheels H and G, by pulling the knob 
at the end of the countershaft, to put G in mesh with K. 


THE ROYAL INSTITUTION. 


On Friday evening last the discourse at the Royal Instity 
tion was delivered by Professor Frank Clowes, his subject 
being “ Bacteria and Sewage.” It was an interesting 
lecture, and the audience were given a very clear, though 
necessarily superficial, sketch of the history and progresy of 
| bacterial treatment. Attention was, of course, mainly direc. 

ted to the experiments which have been in progress for the last 
few years at the sewage outfalls at Barking and Crossnegg 
| In briefly going through the history of his subject, the lecturer 
related how that in 1839 Schwann discovered that in al] 
decaying liquids there were innumerable living organisms 
Pasteur in 1857 carried on Schwann’s work, and carried 
it a great deal further; indeed, he is to be con. 
sidered the founder of the many bacterial processes at 
present in vogue, whether for the treatment of sewage oy 
for other purposes. He found that, if a liquid, capable of 
fermentation under ordinary conditions, were boiled and then 
protected from the air, the fermentation would not proceed, 
He argued from this that the organisms which brought 
about fermentation could be taken from the air, and the jp. 
ference he drew was that Schwann had been right in connect. 
ing living organisms with putrefaction and decay. In 1876 
came Tyndall, and his researches confirmed those which had 
gone before. He proved that the air may be mechanically 
purified, and that at high altitudes it did not contain 
microbes. The lecturer then touched upon the work of 
Dr. Perey Frankland and Professor Huxley, and then dis. 
cussed the reason why these minute organisms were pos- 
| sessed of the power of locomotion. A number of slides made 
from microscopic photographs of various organisms showed 
that numbers of them were provided with seaweed-like ten- 
drils or tails, which, when the organism was alive, were in 
_continual motion, and permitted it to move from one place 
to another. Their average diameter did not exceed one- 
| twenty-thousandth of an inch. Usually they multiplied by 
| division, growing to a certain size and then splitting in half, 
| It had been calculated that, given favourable conditions, one 
organism in 24 hours would produce not Jess than 16,500,000 
| organisms like itself, and in 48 hours there would be 
47 ,000,000,000, and in a week the number produced would be 
represented by 51 figures. The organisms, however, only 
multiply by division if the conditions are favourable. If 
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verse of the slide asa whole is effected 
by the lever to the left in Fig. 
14. The turret is 


mounted above this 
on a _ swivelling 
slide, and can be = 
fed either with a = 


| 
| 


lever or by a screw. 
When the screw is 
to be used, the bush 
through which it 
passes is clamped, 
so that it is not 
free to slide—see Figs. 14 and 16. Attention must be 
called to the gibbing of this uppermost slide. It has, it 
will be noticed, a non-adjustable dovetail on one side, and 
two gibs on a square shoulder on the opposite side. A 
similar plan has been followed in the cross slide on the 
carriage. The turret is unclamped and revolved by a 
lever on the top, and is fixed by a locating pin in the side. 
The carriage feed is effected by hand and a pinion, wheel, 
and internal rack, or by power from a worm wheel driven 
by a shaft between the sheers through a friction gear and 
train. The power feed is put in by a thumb-screw in the 
middle of the hand feed lever which, operating two small 
spur wheels, draws the friction disc into the worm wheel. 
A hob and back shaft, in conjunction with a special slide, 
is used for screw cutting—see Fig. 14—where the slide is 
shown down; it is tilted up out of the way when not 
required, as on many other lathes. 

The headstock is shown in section in Fig. 15. It has | 
several peculiarities. In the first place, it can be swivelled 
round a pin under its forward part, a convenience when | 
taper work has to be done ; and, in the second place, its 
attachment to the sheers, or perhaps one should say of 
the sheers to the top of the cabinet, is to be noted. An 
apron piece is cast on the end of the sheers corresponding 
to a similar piece on the cabinet; they are kept in line by 
a vertical tongue whilst capable of vertical adjustment by 
ascrew. A similar adjusting screw is fitted on the out- 
board end, so that the alignment of the table can be 
corrected, 
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Fig. 16-SWIVELLING HEADSTOCK OF CABINET LATHE 


| The hobb for screw-cutting is fixed on the end of the 


countershaft, 


The proportions of the headstock gearing of the lathe 
shown in Fig. 15 are as follows :— 


‘they are not favourable, multiplication takes place by means 
| of spores or colonies. These colonies have the power of re- 
| sisting adverse circumstances not possessed by the original 
‘organism. As a rule most of the organisms are killed by 
| boiling ; spores can resist this treatment. More remarkable 
than this is the capability of the spores to resist cold. They 
| can live at the temperature of liquid oxygen. Both organisms 
/ and spores, however, are killed by sunlight. The spores float 
‘in air, are taken upwards, perhaps by currents, but always 
| tend to fall by gravitation. J 
| Organisms are also present in our bodies, and no doubt 
| certain of the changes in us are due to their action. In the 
| Mosaic code the human dejecta were directed to be buried. 
Here under the ground the organisms did the work for which 


e ide \ 
= aE 
d 
Ox 34-8} Cone |Pulley | VA | \, 
Ki, r "til 
-------- 15. YY}, --- Ya Ba 
58-12) 47 ; % 
| 
‘iM 
les 4 
— 
vai 
4 
| | 4 
> % 
| 
i 
| 
J 


277 


THE ENGINEER 


Marcu 16, 1900 


qoadxo 0} OY} POYAVULOI JOU SBA | OF SUAr Jo 
‘s8ua ‘soysnaq ‘sodid plo JO WOTPOT[OO 
Sopqour B OTR UD SOUTIJOUTOS FI PUT ‘STA 

osoyy Jo OU oq O10} peonpoad oq paqitosop 
soy} Sv Yons “WOUTTVS OY} Yooys 
SIXJIVUE SV POTOPISUOD oq OF JOU OSOTT} 1011409] 


0} PUNOJ SVAL STU, 


Wloaz OprxXorp Woqavo Jo pu 


‘OZIS JO YOO P 
pry Aoyy ssoussory puv IV 
UOTZON oY} spoq Ul yydop 


qno p 


[quatsop SUA 4] 


oy} doop “YET IV 
OY} sy punoy uosixo Jo 
WL UMOP peyons St Are oy} PUL 
OF OM ULOAF UT OF 
OY} OF SVAr oT} 4 


poryduro oav “SNOT 
oY} MOT[V OF pur spoq 
ayord 
Weyy 
‘spoq oyoo ut 

SL 
“poly Spod 


SUM oy, Surpuodseatoo “41199 aod 04 
posvorOUT SBAL Og of} JORJTIOD PUOES 
SBA Jed Fg 09 dn ‘sesvo UT ‘70 rod Og 07 aod 
“UMOP YOURS 07 osn 0} JOU 


pus Ut 


uv ‘paq oyoo 
‘snonoouul Surywut Jo 
OU JO syosnyoussv]y 
ysay JO Of} OF dp 


vy out postu 


amd v Mou sf 
urpqid UT 

aiqudvo OY 
Boooa pey ouo 
ayy Aq pourezqo otf} JO 
Uo ssoooad 044 


UMOTLY SL AV} OG 


poq oy} jo Jo 


ysry 


qno 


| 
| 
| 


TOUTIOF SFL 


TOYIVA SVR 
‘ayqissod st 4] 
ayoo jo 
10 ‘OBVMOS | 

| St q[Msoa OUT, 


| 

| 

| auopun 
| 


JO pavog 


‘poyonbry eutooog 09 ut 
-9104} OBVAOS posnvd Suryyoutos wey} Uo poysodep pry 
“ow ‘sou0gs JO 
asoy} YOryA Jopun 


YAOM Jou pip poq oy 
‘spoq OY} OFUL poonpoaqzut PUL OSOY} JO 

SUA SONSVOT[OO PUB OF pry 
st PUL OY JO [VATAINIS 

‘uo Bulo8 ooay 
| SUISTUBSI0 Jo S1oquinu 
‘os oq ysnut SIL 
SI SPULY OULOS JO YAOAL OYF 


Aq pury ut oq ‘paqojdutoo oq 0} Ut ‘qsnut 
‘gurod 07 dn fq peonpoad ort ‘sosuryo 
quyy oF oq ABUL YIOM OY SOSBO UL 
jo yyy TO “ZIM CLOUT St JO 
YIOM OTT} MOT, GAIOSYO OF St YO Jopan. 
| JAOM PUB OAT] OF OAv TOIT SV ‘SpULT 
| poptarp oq Avur ‘Buryrods *poaoad 
| -9dxo STY oy} SUISTULZI0 oY} UWOIF 
*poureyqo | sesvo oUTOS UT “UMOUS Ajostoord you st 

| 


‘gosdn pry 


oY} outos Jo oy} | Aq qno potato sessoooid jo oy, ‘snorxou 
‘gpixoip woqavo jo uotjonpord oy} soutoo 
Zurkyonbiy yo oavt SUISTUBZIO BSOY} yesodstp 
Jo sosuys Buruuisoq oy qsout ‘soryiquenb 
snoutmous ut yuoserd pur—osumes ur ‘quosoid. 
SUISTURSIQ) ‘OOUVSINU OU SBAL PUG ‘popuoqut 


snoulious Yyons | 
Jo oy kq | 
uy ‘yno peuiny | 
ul puvy oF sossed | 


YU 


AaHLV 


(917, ebvd vas 


‘N 


OLSOd “OO ANIHOVA GNV 


NIGdVO AO 


‘OX 


lel 


4 


N1OOL 


| 
4 | 
| 
\ 
— 3S mA 
$< G77 = S =. Y : 
iS YY SW WN 
SSW, SIRNAS > | 
4 SSS “il WN 
{ 
t 
4 i 
‘Bs © 
mses 
- 
cay iit 
' 
i a 
ae | — 
fa 
| | SSS it \ 
x == = Y ==) ] S 
; | raga i ZY RS a 


THE ENGINEER 


MakcH 16, 1900 


PARIS INTERNATIONAL EXHIBITION 


ELESTRICAL PALACE CHATEAU D'EAYU 


HORIZONTAL ENGINE, MASCHINENFABRIK NURNBURG 


THE PARIS INTERNATIONAL EXHIBITION. 


InstEaAD of grouping together all the “machinery in 


| the Société de Construction, H. Bollinckx, of Brus- 


motion ” in one building, as has been the case in previous | 


exhibitions, the mechanism will be shown in operation in 
different parts of the grounds in juxtaposition to the 
finished products, so that the visitor will be able clearly to 


follow the various processes of manufacture. As the prime | 


movers developing the power, for these machines must, 
for convenience sake, be grouped centrally, the distribu- 
tion of power over such a large area is necessarily a very 
extensive undertaking. This has been facilitated by the 
utilisation of electricity, which is to be the prominent 
feature of the forthcoming Exhibition. Al] belt and other 
transmissions will be dispensed with. Mechanical power 


will be converted into electrical energy in the machinery | 


hall, by steam engines coupled directly to dynamos, and 
this energy will be distributed by a vast system of mains 


_to the various sections for the driving of machinery. 


Forty engines and dynamos, developing no less than 
40,000 horse-power, are being put down in the mechanical 
and electrical galleries, and of this at least one-half will 
be utilised for the services of the Exhibition, that is to 
say, 5000 horse-power for driving machinery and 15,000 
horse-power for lighting purposes. Already a large 
number of engines have been bolted to their founda- 
tions, and are now only awaiting the dynamos. In the 
Swiss and Belgian sections, all the engines at present 
in place are of the single-cylinder horizontal type, the 
cylinder and: crank shaft: and dynamo beds being 
cast in one piece.’ The firms who are well ad- 
vanced with their installations are Escher Wyss et 
Cie., of Zurich; Sulzer Fréres, of Winterthur; and 


sels. In a previous article reference was made to the 
important exhibits of Germany in the machinery gallery. 
The fitting up of these enormous engines is nearly com- 
pleted. Borsig, of Berlin, has a four-cylinder triple- 
expansion engine of 2500 horse-power, coupled to a 
Siemens and Halske dynamo; the Maschinenfabrik Niirn- 
burg has two engines, one of three cylinders developing 


| 2000 horse-power, and operating two dynamos of Shiickert 
| and Co., and another a two-cylinder engine of 1500 horse- 


power coupled to a Lamayer dynamo; and the Horizon- 
tale Maschinenfabrik of Augsburg is laying down a four- 
cylinder engine of 2500 horse-power, which will drive a 
dynamo of Hellos, of Cologne. In the French section, 
Piguet et Cie., of Lyons, have laid down two horizontal 
steam engines, and Weyher et RKichemond, of Pantin, are 
completing the installation of a two-cylinder horizontal 
engine of 1200 horse-power. American firms will also 
make a special feature of their electrical plant, but this 


| will be distributed throughout the various sections, where 


it will be shown in conjunction with the different 
industries. 

The machinery gallery is a continuation each side of the 
electrical palace, which is naturally the most original and 
remarkable structure on the Exhibition grounds. Viewed 
from the outside it presents an extremely ornate and 
elegant facade. In the foreground is the Chateau d’EKau, 
composed of a highly-decorated arch 33 metres wide, and 
extending on each side in a colonnade. The arch has a 
recess 11 metres deep, and from this the water will fall 


‘in a series of cascades. The Chateau d’Eau is built upon 


massive piers of rubble to the height of the artificial slope 
that gives a sufficient elevation to the edifice, at the same 


BOILER HOUSE, FOREIGN SECTION 


time that it will allow of a big enough fall for the water. At 
night the popular feature of the grounds will, of course, be 
the illumination of the fountains. The practice 
hitherto adopted has been to throw coloured lights 
on to the fountains, either horizontally or vertically, 
from underneath, a system which involved the employ- 
ment of a considerable number of men, but in the new 
method of illumination the whole of the work will be 
done by one operator, as has already been done years 
ago in London. The device to be adopted is the 
now familiar glass dise, which will be changed electrically 
from a station overlooking the fountains, so that the 
operator will be able to combine his colours instantaneously, 
and with more effect than if his post were situated in the 
underground galleries. These galleries are of square 
section and of large area. They spread out from the 
cascade something in the form of a triangle, and are built 


of rubble walls supporting steel girders, upon which is * 


laid a covering of armed cement. Rectangular apertures 
are provided for the fountains and the illuminators. 
Owing to the high pressure needed for the big fountains, 
tie water will be supplied at the rate of 800 litres a 
second by the Villejuif reservoir, and the remainder by 
two pumping stations on the banks of the Seine below 
the Pont d’léna, each of which will furnish 750 litres a 
second. The water for the cascade will be pumped to a 
reservoir which is being built at the rear of the Chiteau 
d’Eau, at a height of 35 metres. 

Behind the Chateau d’Eau is the electrical palace, which 
rises above the horizontal lines of colonnades in a series 
of graceful curves, forming a delicate tracery along the 
top of the nine spacious windows that correspond with 
the arches of the colonnade underneath. The arch of the 
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uis dominated by a centre piece at a height of 


Chitea ; : 
70 metres, carrying a vast allegorical figure, which will be 
one of the principal features of the illuminations. The 


front of the palace has been designed entirely with 
a view of giving a most striking effect when lit 
with electricity. It is built up almost entirely 
with steel and glass, and when illuminated, will 
constitute a fairy device the like of which has 
probably never before been put into execution. On 
passing through the Chiteau d’Eau it is seen that 
this edifice is constructed of immense thicknesses of 
rubble and cement, and the upper floor is built in the 
usual way with cement strengthened by iron rods. Here 
is to be found the Court of Honour, and then separating 
the Chateau d’Kau from the electrical palace is a broad 
allery, at each end of which, where it joins the colon- 
nades in front of the palaces down each side of the Champ 
de Mars, is a novel system of floor construction that, so 
far as we are aware, has been adopted in metallic work 
for the first time. The ‘“fermes” are in the form of 
double pentagons. I’rom each angle of the outer pentagon 
springs & girder running in the direction of the opposite 
angle, but cut off at the point where it meets a second 
Each section, therefore, constitutes the sides of 


girder. 
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Bourdonnais have been constructed by MM. Nicou et | 
Damarigny, whose project was unanimously selected out | 
of eighteen submitted in competition. The idea of the | 
builders has been to construct a chimney that will pre- 


| serve its essentially industrial character, at the same time | 


that its severity is relieved by artistic but not over- | 
charged decoration. This has been accomplished by ' 
building the chimney with a facing of light ceramic bricks, | 
and ornamenting the base and top with designs picked out" 
with bricks of different colours. The height of the 
chimney above the level of the ground is 80 metres; its 
internal diameter at the base is 6*20metres and at the 
top 4°50 metres. The foundation was dug to a depth of 
8 metres, when a layer of soft clay necessitated the 
driving in of piles until they reached the rock 18 metres 
below the surface. The number of piles driven in was 
133. The tops of the piles to a depth of 1:50 metres were 
imbedded in a layer of béton. The diameter of this 
foundation is 18 metres, and upon it was built a bed of 
masonry up to the level of the ground. The lower part 
of the chimney was constructed with external scaffolding, 
but the rest was built from the interior by means of a 
movable platform, which was raised with the progress of 
the work. The total weight of the chimney is 5733 metric | 
tons. 
It will be seen that the general plan of the motive | 
power installations is to arrange the machinery galleries 
parallel with the boiler-houses, steam being delivered by | 
mains at a pressure of 140 lb. per square inch. The | 
electricity will be conveyed from the dynamo to the | 
switch-rooms, which are situated behind the cascade. | 
There are two of these rooms, each having a length of | 
30 metres. At the La Bourdonnais end the alternate 
and tri-phase currents will be distributed at a tension of | 
from 2200 to 5500 volts for the more distant parts of the | 
Exhibition, while the Suffren end will distribute con- 
tinuous currents to the Champ de Mars at 125, 250, and | 
500 volts. For the high-tension currents there will be | 
ten principal lines as follows:—-The Champs Elysées, | 
200 kilowatts ; the chief entrance at the Place de la Con- | 
corde and the foreign section of the Esplanade des | 
Invalides, 740 kilowatts; the V’rench section of the 
Esplanade des Invalides, 670 kilowatts; the Cours Ja | 
Reine and Quai de Billy, 500 kilowatts; Quai d’Orsay, | 


240 kilowatts ; part of Champ de Mars, 200 kilowatts ; ’ 


_ Movable 


PlanatAB. 
Arrangement of Flues inBoilerHouse 


TUNNEL FLUES 


two angles where they cut one girder and meet another, 
the ends being bolted by angle sections. Behind this 
gallery is the electrical palace itself, which is built up of 
an enormous framework of girders, each formed of two 
box girders 2ft. 6in. in width, and joined by horizontal 
sections and diagonal ties, thus making an immense 
girder of 10ft. by 4ft. These are laid on foundations 
several yards deep, and rest on massive plates imbedded 
in béton. The girders are of the same dimensions 
throughout. Other sections built up of plates are bolted 
to them, relatively narrow at the base, and spring out- 
wards towards the top in a curve, these two curves being 
joined by an are supporting the roof. On both sides of 
the palace are vast windows constructed of a framework 
of light sections that not only allow of a flood of light 
entering the building during the daytime, but will be of 
remarkably fine effect from the outside when the palace 
is illuminated at night. A considerable amount of 
Swedish and Russian machinery is being unpacked in 
this section, and some very heavy consignments have 
been made by W. Fitzner and Camper, of Sosnowice. 
At the rear of the electrical palace is the octagonal hall, 
where big centrifugal and other pumps are being laid | 
down. A very powerful pump has already been put in| 
position by Istvan Réck, of Buda Pest ; and Ganz and Co., 
of the same town, are also making a large display of 
machinery. 

On each side of the octagonal hall are the boiler-houses, 
each 117 metres in length and 40 metres in width. The 
Avenue de Suffren side is devoted to foreign boilers, and 
the building fronting the Avenue de la Bourdonnais will 
be occupied by boilers of French construction. The 
quantity of steam required for working the engines in 
the machine gallery is about 200,000 kilos. per hour, and 
this will necessitate the laying down of about eighty 
boilers. They are being placed back to back, so as to 
leave a passage of 4 metres, down which will be laid a 
railway for the conveyance of fuel. The consumption of 
coal for a working day of seven hours will be about 
200 tons, and as all the engines are of the condensing 
type, they will need about 12,000 litres of water per 
second, or 8,000,000 cubic metres during the period of 
the Exhibition. In the French section installations are 
being laid down by J. and A. Niclausse, the Compagnie 
de Fives-Lille, and De Naeyer et Cie., of Promy Nord, 
while among the foreign steam generators being fixed to 
their foundations are six Galloway boilers, and others by 
Titzner and Camper, of Sosnowice ; Petry Dereux, of 
Duren ; the H. Pancksh Actien Gesellschaft, of Lanberg- 
on-the-Main ; and Simonis and Lanz, of Frankfort. Be- 
tween the two lines of boilers are a couple of underground 
galleries, increasing in height from one end until, on | 
nearing the base of the chimney, they are 4°70 metres 
high and 2-60 metres wide. These tunnels are built of 
bricks, and are separated by a layer of sand which will allow | 
of expansion through heat. The cinders from the furnaces 
will be carried away by the tunnels, which have a flooring 
of steel plates, and below the floor of each tunnel are three 
flues. At their largest section the tunnels separate and 
curve outwards, and then enter the base of the chimney | 
at right angles to the axis of the boiler-house. The 
chimneys on the Avenue de Suffren and the Avenue de la 


also distribute a certain quantity of spring and river 
water to different parts of the Champ de Mars. All 
these mains are carried in tunnels which run down 
three sides of the Champ de Mars, and are built in 
different dimensions. There are three types of tunnels, 
one of 2°60 metres by 2°70 metres, and a length 
of 530 metres; a second, 2°40 metres by 2°60 
metres, and 730 metres long; and a third, 2 metres 
by 2°60 metres and 210 metres long, thus giving 
a total length of 1470 metres. At the point where the 
tunnels join, chambers have been excavated 4°50 metres 
by 4°50 metres and 4 metres high, and it is here that 
spare parts will be kept, so that in the event of pipes 
bursting or other accident, the damage can be imme- 
diately repaired. The tunnels are ventilated by shafts 
passing up through the boiler-houses. There are four 
of these shafts with & section of 2°80 metres by | 
2°80 metres, and they are constructed of cement 
strengthened by iron in the usual way. The hot and 
cold water mains are laid in the lower part of the tunnel 
on beds of masonry which leave a space in the middle, 
and rise between the mains and the sides of the tunnel to 
the base of the vault, where they receive the steam pipes. 
Two other steam pipes are suspended from the top by 
means of a special support. They run on galets or 
castors, to allow of free expansion and contraction, and 
any variation in length is taken up by the expansion 
boxes or supple joints at the end of each pipe. The 
gallery communicates with each group of engines by 
means of a tunnel one metre in height by 80 centimetres 
in width, the inside being lined with wood. Three pipes 
will be connected with the mains, one of 6in. diameter 
for steam, another for conveying cold water to the con- 
densers, and the third for taking the hot water back to 
the Seine. These two pipes have a diameter of nearly 
10in. All the conduits are made of steel, and the 
steam mains have a thickness of 9°315in. The cost 
of making the connections with the mains is borne 
by the exhibitors, but those producing electricity for the 
service of the Exhibition will be indemnified by receiving 
a contribution from the Administration towards the cost 
of installation and a subsidy caleulated according to the 
number of working hours and the energy supplied. 

Each part of the Exhibition will offer some special 
feature, and in going from one building to another the 
visitor will see a new example 
of architectural splendour 
and engineering skill. The 
old machinery gallery has 
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TUNNEL FOR STEAM AND WATER MAINS 


the electric staircases on the Esplanade des Invalides, 
300 kilowatts ; special exhibits on the Champ de Mars, 
300 kilowatts; Trocadéro and part of the river banks, 
2200 kilowatts; and for lighting and power purposes 
outside the palaces on the Champ de Mars, 200 kilowatts. 

As giving some idea of the brilliant illuminations of the 
Exhibition, it may be said that on the Champs Elysées 
there will be 174 are lamps; at the Place de la Concorde 
entrance there will be 12 are iamps on the dome, eight 
lamps with projecting reflectors, 16 lamps with ordinary 
reflectors, and 3116 incandescent lamps distributed all 
over the building ; the Alexander Bridge will be lighted 
by 508 incandescent lamps of 16 candle-power grouped 
in candelabras on the keystone and corner pillars; in 
the electrical palace there will be 5000 incandescent 
lamps, eight are lamps with coloured search-lights, and 
four are lamps with reflectors; the Chateau d’Eau will 
be illuminated with 1098 incandescent lamps ; the Salles 
des F'étes with 4500 incandescent lamps; and the two 
palaces on the Esplanade des Invalides will each have 
1068 incandescent lamps, and 59 are lamps in the grounds 
outside. Even this does not represent the full extent of 
the illuminations, for the different private attractions will 
contribute to the splendour of the scene, and the gardens 
will be lighted by incandescent gas lamps. The total 
length of the principal electric mains is close upon 
37 kiloms. The cables distributing the high-tension 
current are protected by lead around the insulating 
material, and over this is wound a cover of steel strip. 
The continuous current mains are simply enclosed in 
caoutchoue. Nearly all the cables are placed under- 
ground, and where it is found necessary to carry them 
overhead the most severe precautions will be taken to 
prevent accident. 

In view of the enormous consumption of water and 
steam during the Exhibition a very extensive system of 
mains has had to be laid down. They will distribute at 
low pressure, from the bottom of the basin in front of the 
cascade, the water which has previously been pumped 
from the Seine to the reservoirabove the waterfall ; carry 
the hot water from the condensers to the Seine; convey 
steam to the engines; supply water to the boilers, and 
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44 been carefully concealed 
from the general perspec- 
tive, but nevertheless it is 
i i being utilised with consider- 
ableeffect. Nothing has been 

* changed in the gallery itself, 
but inside a vast salle des 
jétes is being constructed 
capable of containing 20,000 
persons. It occupies a rect- 
angular space 165 metres by 
142 metres, or about a third 
of the total area of the build- 
ing. Inside this rectangle 
is a dome 90 metres in 
diameter and 45 metres in 
height, and supported by 
eight pillars arranged in 
couples, each weighing 10 
tons, and by eight others 
of half the dimensions. A 
great difficulty was experi- 
enced in laying the founda- 
tion of these columns, owing 
to the loose character of the 
soil and the fact that the 
ground has been so frequently built upon that parts of 
old foundations were met with here and there. 
Excavations had to be made varying from three 
metres to more than seven metres, and in some cases 
piles had to be driven in to find a sufficiently _ solid 
stratum. The excavations were filled with béton 
strengthened by iron rods. From the base of the dome 
the roof sweeps downwards to the capitals of the pillars, 
and from thence it curves down over the circular amphi- 
theatre. Between each couple of large pillars there is a 
sort of baleony constituting a vast loge, one of which will be 
reserved for the President of the Republic. The diameter 
of the arena is 90 metres. The structure has been built 
entirely of steel, but the metal will be concealed by 
plaster ornaments, and the light pillars will be covered 
with coloured glass, which promises to be very effective. 
The two ends of the gallery will be devoted to agricultural 
and alimentary produce, and in the latter section will be 
laid down cider-making and brewing installations, while 
the exhibits of 7000 wine growers will be grouped in a 
marvellously composite and interesting series of construc- 
tions, reproducing some of the more historical buildings 
of the different viticultural departments—a twelfth cen- 
tury house of Dijon, the Samur Cloister, the Hotel de 
Ville of Saumur, and a whole mass of abbeys, ancient 
steeples, and other specimens of architecture of a past 


age. 


Tur report of Lieut.-Colonel H. A. Yorke to the Board 
of Trade on the collision which occurred on the Great Western Rail- 
way at Slough Station on December 23rd has been published. In this 
case a train from Plymouth to Paddington, drawn by two engines, 
ran past the signals, and came into collision with a train from 
Windsor which was crossing the up main line. The collision 
occurred during a thick fog. The fireman of the leading engine of 
the Plymouth train was hurt, and twenty-eight passengers com- 
plained of slight injuries. Colonel Yorke reports that the collision 
was due to carelessness on the part of the drivers of the Plymouth 
train, in that they overran the signals, all of which were at danger, 
and were still travelling at about ten miles an hour when they 
struck the Windsor train. After making all allowance for the 
drivers on account of the fog and the absence of fogmen, it was 
hardly possible to hold them blameless. No blame attached to the 
driver of the Windsor train. 
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THE ENGINEER 


Marcu 16, 1900 


DOCKYARD NOTES. 


InsprrED possibly by the good news from South Africa, 
and its pacific effect on Europe, the Admiralty have taken 
yet another step in the direction of weeding out obsolete 
ships. This time, however, it is not an armoured cruiser 
that is sacrificed to ideals of progress, but a battleship—the 
old Belleisle. It is true that she was relegated to harbour 
service some years ago, as there were doubts as to whether, if 
she went to sea, she would return again ; but now she is re- 
moved from the Navy List, and our “list of effective battle- 
ships ” for return purposes is reduced by one. 


Ir is possible to reconstruct the Admiral class so that they 
shall have some value. The old big guns will have to go, and 
probably nothing bigger than 9-2in. could replace them, for 
shields would have to be added. Anything could disable the 
present guns ; so there would really be a gain here. The bow 
and lower deck amidships should be plated with 34in. to 4in. 
Krupp armour ; and the 6in. battery, if necessary, could go, 
being replaced by 12-pounders mounted high up on the 
upper works, without anything round them to arrest shell. 
A light forecastle is needed to make the ships more seaworthy ; 
if necessary the fore barbette would have to go altogether, 
and a couple of Gin. quick-firers in a 4in. turret replace it. 
Whatever is done, it must be frankly recognised that the 
ships are well-nigh worthless as they are; and that at all 
costs they must no longer be at the mercy of a single well- 
directed broadside from a second-class cruiser. At present 
they are. 


Tuer Fervent, destroyer, built by Hanna, Donald, and 
Wilson, of Paisley, has been delivered at Devonport. 


Tuer Pandora at Portsmouth is progressing quite abnor- 
mally now. Her boilers have been put on board this week. 


Tue Japanese battleship Asahi—which most people persist 
in calling Asaki—is still at Portsmouth, but now out of dock. 
All her big guns are not yet put on board. 


THE destroyer Leven has replaced the Bat in the Devon- 
port instructional flotilla, and at Sheerness the Cynthia has 
taken the place of the Sturgeon. 


Mr. GoscHEN stated in the House of Commons last Thurs- 
day night that he was going through the reserve of guns to see 
whether it was up to the mark in the light of experience 
gained as to the wear of naval guns in South Africa. 


Ir is expected that the new French battleship Henry IV. 
will do her trials this spring. 


Tue Russian coast-defence ironclad Admiral Buotakoff, 
which for some years has figured in statistical lists, is to be 
laid down this spring. She will differ from the Apraxin in 
that the belt amidships will be carried higher, and it is said 
that the heaviest guns will only be of Sin. calibre. The free- 
board forward will be very high, and she will generally be 
rather a reduced Peresviet than an enlarged Apraksin. The 
displacement is 6000 tons. The destroyer Som has been 
through her preliminary trials off Birkenhead, and made 
27 knots easily. She is not designed for more than that. 


Tue Hero is testing various kind of anchors at Spithead. 
Reports yet to hand are more or less gossip, but it is said 
that so far the worst all-round anchor has proved to be the 
Admiralty pattern. The stockless anchor is said to have 
been eminently satisfactory. Some years ago official experi- 
ments proved it the reverse, but official experiments are 
frequently on a par with statistics. 


THE INSTITUTION OF CIVIL ENGINEERS. 


ENGINEERING WORKS OF THE SUEZ CANAL, 

At the ordinary meetings on Tuesday, the 6th and 15th March, 
1900, Sir Douglas Fox, President, in the chair, the paper read was 
‘* A Short History of the Engineering Works of the Suez Canal,” 
by Sir Charles A. Hartley, K.C.M.G., M. Inst. C.E. 

After referring to Sir William Denison’s paper of 1867, and 
giving a general account of the inception and progress of the 
canal works down to the time of the opening in November, 
1869, the author proceeded to describe the new development 
which had been rendered necessary by the great increase of 
the traffic since 1872. The demands for extra accommodation 
became so urgent that it was no longer possible to ignore them, 
and in 1881 an International Consultative Commission, consisting 
of eight Frenchmen, eight Englishmen, and six members of other 
nationalities, was appointed to study the best means to be em- 
ployed either to enlarge the existing canal or to construct a second 
one alongside it. This Commission appointed a Sub-commission 
to proceed to Egypt, with full powers to inquire into the whole 
‘juestion, and with authority to take expert evidence from the work- 
ing staff of the canal. The author and the late Sir John Coode, 
Past-president Inst. (.E., officiated as the English members. 
According to the plans proposed by M. Lemasson, the engineer- 
in-Chief of the Suez Canal Company, the estimated cost of enlarg- 
ing the existing channel to 70 metres (250ft.) broad at the 
bottom, and including plant, would be £8,118,000, if the depth 
were kept at 8 metres (264 ft.) ; or £9,750,000 if the depth were 
made 9 metres (29}ft) On the other hand, the cost of an 
independent parallel cut, having a depth of 9 metres, was 
estimated at £11,150,000 for a canal of the same width as the 
existing one; but this plan made no allowance for sidings, nor 
was any sum included to represent the capitalised value of the 
great increase of working expenses which the execution of a second 
canal would have undoubtedly entailed. The Sub-commission for- 
mulated a series of questions covering the following propositions :— 
(1) Would an enlarged canal allow two large vessels in motion to 
pass each other in safety? (2) How much water should a large 
vessel have under her keel to enable her to steer well at eight-knot 
speed? (3) At what speed could large vessels steam through an 
enlarged canal with a sufficient depth under keel? (4) At what dis- 
tance from each other should vessels slacken speed in an enlarged 
canal? (5) What should be the speed of each vessel at the time of 
passing? (6) At the meeting of two vessels in motion what should 
be the distance between them? These questions were submitted 
to a selected number of pilots and captains of vessels thoroughly 
acquainted with the canal. Further to inform themselves from 
actual observation on these questions, the members of the 
Commission took advantage of the passage through the canal 
of the steamship Austral, the largest vessel at that time making 
the transit, to arrange an experimental test of the various 
rates of speed, times occupied by stoppages and in manceuvring 
in the curved part of the channel, effect of the wash on the 
canal banks, and of the attraction of the steamer, moving at 
various speeds, to vessels moored in the passing-places. The 
results of these observations were given, {the most striking 
being that whereas the Austral, at 45 revolutions, only 


made 5 knots an hour in the straight portions of the canal, 
a similar number of revolutions in the open sea gave a speed of 
11 knots, in which also 68 revolutions gave 16 knots. Observa- 
tions were also made on the effect of benches in the canal banks, 
which showed conclusively that they encouraged a movement of 
translation in the waves following the vessel, which acted 
prejudicially on the slopes unprotected by pitching, and that even 
stone revetments were not unfrequently damaged. In those parts 
of the canal where the submerged slope extended to the water-line, 
the waves seem to have no destructive force, though immunity 
from damage was not a little due to the well-rooted plants which 
bordered the waterway at these parts. Before completing its 
inspection of the works, the Commission had an opportunity of 
making experiments by night on board a_ steamer carrying a 
1600-candle are light at a height of 18ft. above the water level, 
from which it was found that at the time of passing a ad of 
buoys, but not till that moment, the following pair of buoys, 
distant 500 metres, became distinctly visible. 

The members of the Sub-commission having completed their 
labours on the ground, held several subsequent meetings in Egypt 
and in Paris before submitting their recommendations to the 
International Consultative Commission, which met in Paris in 
February, 1885, and passed a series of resolutions accepting the 
recommendations of the Consultative Commission, which were 
to the general effect that the canal should be enlarged to 246ft. 
in straight reaches, and to 262ft.—at the apex—in curves, 
It was recommended that. the canal should ultimately be 
deepened to 9 metres (29ft. 6in.), but that at first only 8 
metres should be provided. The enlargement works were at 
once put in hand on this basis, the first stage—to 121ft. 
din. bottom-width, and 8ft. 6in. depth — being completed in 
December, 1898, twelve years from ‘the commencement of the 
work. At the present time, a vessel drawing 7°8 metres entering 
the canal at Suez, had 1 metre under her keel at ordinary low 
water of spring tides, and 40 centimetres at an extraordinary low 
tide. A summary was given of the changes which had taken place 
in the position of the shore line and the contour lines of soundings 
facing Port Said since 1859 ; various other items incidental to the 
canal works were also given, and among them was mentioned the 
purchase in 1875 by the British Government for £4,000,000 of the 
Khedive’s shares in the undertaking, which at the present market 
value of £150 per share were worth £26,500,000. 

An appendix to the paper gave the regulations forthe navigation 
of the Suez Canal as revised in January, 1899. 


MEETING OF STUDENTS. 

Ata meeting of students of the Institution of Civil Engineers, 
held on Friday, the 9th March, Professor Capper in the chair, the 
paper read was on ‘‘ The Distribution of Stress in the Walls of a 
Thick Cylinder, subject to Internal Pressure,” by Messrs. John 
Dunean, B.Se., Stud. Inst. C.E., W. A. Wales, and G, J. Day. 
The following is an abstract of the paper : 

The paper describes an investigation undertaken by the authors 
with a view to determine how the stress is distributed in the walls 
of a thick cylinder, subjected to a high internal pressure. 

After giving the leading dimensions of the cylinder, the authors 
describe the means taken to determine the stress at different 
depths in the walls of the cylinder, by measuring the diametrical 
extension within the walls and calculating the stresses from the 
strains on the basis of a tension test of a specimen, afterwards cut 
from the walls of the cylinder ; the means adopted for applying 
and regulating the internal pressure are described. 

The results obtained are given in tabulated form, with the 
theoretical stresses, calculated according to Barlow’s and Lamé’s 
theories, and these are graphically represented by a series of 
curves. 

The paper is also accompanied by drawings of the cylinder. The 
extensometer, used for measuring the strains, is described. 

The paper concludes with a comparison of the results obtained, 
with the theoretical results, and suggestions as to the cause of the 
difference between them. 

A discussion followed, in which Messrs. F. Fisher, E. V. Clark, 
J. A. Wickham, R. C. Moss, B. W. Head, F. B. Sonnenschien, 
and A, Bromley Smith took part. 


NEWCASTLE ASSOCIATION OF STUDENTS. 

The ninth annual dinner of the Newcastle Association of Students 
of the Institution of Civil Engineers was held on 9th inst. at the 
County Hotel, Newcastle. The chair was occupied by Mr. John 
H. Holmes, president. 

The Sheriff of Newcastle proposed ‘The Institution of Civil 
Engineers and the Newcastle-on-Tyne Association of Students,” 
which was heartily received. 

Mr. Charles Hawksley, in responding, said whilst the Institution 
had over 7000 members. there were between 800 and 900 students. 
Though the parent Institution was established so long ago as 1818, 
the Newcastle branch had been in existence only a few years. It 
had, however, a membership of 150, and of these something like 
twenty-six were students. He hoped the Institution and the 
Newcastle Association would continue to grow and prosper. 

The Hon. G. L. Parsons proposed ‘The Durham College of 
Science.” He said they were only beginning to recognise how 
useful such institutions were in giving that technical knowledge 
of which foreigners had been first to see the advantage. He be- 
lieved England was now following their example. He would like, 
however, to see the English people generally more liberal in con- 
tributing to such places. The Durham College of Science had 
been more lucky than others. He congratulated the college on the 
great honour conferred upon it by the Government in granting 
two commissions in the Royal Artillery to students. Professor 
Weighton, in responding, referred to the value of college training 
for engineers. He believed, in a certain sense, a college training 
was injurious to an engineer. Some they could not spoil ; others 
they could very readily spoil. College training was apt to give 
certain young men airs and notions. In other words, when they 
passed from the college into the works, they did not underrate 
themselves in regard to their abilities, to put it mildly. At the 
Durham College of Science they endeavoured to counteract that 
tendency. ‘They enforced the rule that an engineer had no rights 
until he had shown he had some power to do something. 


THE RAILWAYS (PREVENTION OF ACCIDENTS) 


LL. 


AMONG the many Bills which have been laid upon the table 
during the present session, the Railways (Prevention of Accidents) 
Bill occupies a prominent position in the list of measures which 
are likely to be placed upon the statute-book. Prepared and 
brought in by Mr, Ritchie, Mr. Attorney-General, and Mr. Solicitor- 
General, it embodies a series of clauses which confer wide 
powers upon the Board of Trade in relation to the prevention 
of accidents. 

The following précis will serve to show the nature of the Bill. 
The Board of Trade may, by Clause 1, make such rules as they 
think fit with respect to any of the following subjects, with the 
object of reducing or removing the dangers and risks incidental 
to railway service :— 

(1) Brake levers on both sides of wagons. (2) Labelling wagons. 
(3) Movement of wagons by propping and tow roping. (4) Steam 
brakes on engines. (5) Lighting of stations or sidings where 
shunting operations are frequently carried on after dark. (6) Pro- 
tection of point rods and signal wires, and position of ground levers 
working points. (7) Position of offices and cabins near working 
lines. (8) Marking of fouling points. (9) Construction and pro- 
tection of gauge glasses. (10) Arrangement of tool boxes and 


water gauges on engines, (11) Working of trai : 
lines without brake vans. (12) to 
when re permanent way. ay men 
» Board of Trade cons 
ration of railwa 
service—not being a matter in respect to which rules may y 
made under the foregoing provisions of the section—wheth gat be 
danger arises from the default of the company or an — 
officers or servants, or from any want of proper appliances A rl “4 
they are authorised by Sec. 1, Sub-section 2, after communis rr 
with the railway company, and giving them a reasonable pa 
— reducing or removing the danger or risk, to make rules 
purpose. 

Rules made by the Board of Trade are to be published i; 

London Ciazette, and in such other manner as the Board think } 
adapted for informing persons affected. The following ean 
must be lodged with the Board :—(1) Notice of the Proposal te 
make the rules ; (2) of the place where copies of the draft rul : 
may be obtained ; (3) of the time, not being less than one month, 
within which any objection or suggestion made with respect to the 
draft by or on behalf of persons affected. " 

By Clause 2 (2) the Board of Trade must consider any objectio 
or suggestion made by or on behalf of persons appearing to them to 
be affected, which is lodged within the required tim:, and pi 
give to any person lodging any such objection or suggestion a 
opportunity of communicating with the Board on the matter, 

Rules so made by the Board may be modified from time to time 

~Clause 2 (3)—and by Clause 3, if after the consideration of any 
objection to a rule or rules the person who has made it is not 
satisfied with the mode in which the objection is dealt with he 
may, by notice in writing to the Board of Trade, require the Board 
to refer the objection to the Railway and Canal Commissioners 
who shall consider whether the objection so referred to them is 
reasonable or not, and if they determine that the objection jg 
reasonable, the rule to which the objection relates shall not be 
made, In considering any objection to a draft rule, the Board of 
Trade or the Commissioners, as the case may be, are to have 
regard to the question whether the requirements of the rule would 
materially interfere with the trade of the country, or with the 
necessary operations of any railway company—Clause 4, 

After the consideration of objections and suggestions, a copy of 
the rules, as proposed to be made, must be sent to each objector 
and a limit of time, not being less than one month, must be fixed, 
within which any notice requiring any objection to be referred to 
the Commissioners is to be given to the Board. 

In the absence of any such notice the rules may be made at 
once by the Board, 

If it is the general desire of the objectors, objections may by 
Clause 6 be referred to a referee appointed by the Board of Trade, 
whose decision shall have the same effect as if the matter had been 
referred to the Railway and Canal Commissioners. 

Rules made under the Act may apply either generally, or to any 
particular railway or class of railways, and may exempt any speci- 
fied railways or class of railways from their operation—Clause /. 

Again, if in the opinion of the Board of Trade, the requirements 
of the case would be better met by a specific order or direction 
than by a general rule, the Board of Trade may propose such an 
order or direction, and thereupon the provisions of this Act shall 
apply as if the order or direction were a rule—Clause 8. 

Clause 9 imposes penalties upon railway companies which fail to 
comply with rules made under the Act. Thus the company or 
person so failing shall be liable for each offence on conviction under 
the Summary Jurisdiction Acts to a fine not exceeding fifty 
pounds, or in the case of a continuing offence, to a fine not exceed- 
ing ten pounds for every day during which the offence continues 
after conviction ; or on the application of the Board of Trade, com- 
pliance with the rule may be enforced by the Railway and Canal 
Commissioners, as if the rule were an order made by those Com- 
missioners in the exercise of their statutory jurisdiction. 

The proceedings on and incidental to the consideration of an 
objection by the Railway and Canal Commissioners under this Act 
shall be conducted in accordance with rules made by the Com- 
missioners—Clause 10. 

Clause 11 gives the Board of Trade enlarged powers of inspection. 
These are to include power to inspect any railway for the purpose 
of ascertaining whether there is any ground for proceeding under 
this Act, or whether there has been any contravention of or in 
default in compliance with any rule made under this Act. 

The duty of a railway company to give notice of accidents is to 
apply to accidents attended by loss of life or personal injury to any 
person in the employment of the — on any line or siding 
having a junction with the railway of the railway company, but not 
belonging to or in the occupation of any railway company, in like 
manner as it applies to such accidents when occurring on the 
railway of the company, and the provisions relating to the notice 
of such accident shall have effect accordingly. 

Owing to the increased duties of inspection, &c., which this Bill 
throws upon the Board of Trade, they are empowered by Clause 13 
to appoint or employ such persons as appear to them to be 
required for carrying the Act into effect, and may hold such 
inquiries and make such experiments as they think expedient for 
that purpose. 

The remuneration of any such persons, and the expenses 
incurred by the Board in relation to any inspection, inquiry, or 
experiment under the Act shall—to an amount approved by the 
Treasury—be defrayed out of moneys provided by Parliament. 

Every railway company must give all reasonable facilities — 
subject to the due working of their traffic—for conducting any 
experiments made by the Board of Trade for the purpose of this 
Act. 

The expression ‘railway ” as used in the Bill, means any railway 
used for the purposes of public traffic, whether passenger, goods, or 
other traffic, and includes any works connected with the railway, 
and the expression ‘railway company” includes a company or 
person working a railway under lease or otherwise. 

It applies to England, Wales, Scotland, and Ireland. 

A noticeable feature of the Act is the absence of any reference to 
automatic couplings, the need for which was so fully discussed 
before the Royal Commission, upon whose deliberations the present 
Bill is founded. No mention is even made of couplings in the 
list of subjects to which the Board of Trade may turn their 
attention. 


an 


GLascow TECHNICAL COLLEGE SCIENTIFIC SocreTy,—-At a meet- 
ing of this Society held on Saturday, 10th inst, the president, Mr. 
David Hume Morton, M.I.C.E., in the chair, a paper on ‘The 
Mechanics of Cycling” was read by Mr. J. Blacklock Henderson, 
D.Sc. The lecturer first dealt with the stability of cycles, and 
gave formule for the time of fall under varying conditions, the 
great advantage of the old ordinary cycle, so far as stability was 
concerned, being clearly shown. By means of diagrams and 
mathematical investigation, the influence of the centre of gravity 
and of the base length on steering was shown. Stability was seen 
to increase as the height and speed, and decrease on the base length. 
The lecturer then treated of side-slipping, which was shown to be 
considerably influenced by vibration and the position of the rider. 
The fact that slide-slipping dated from the introduction of the 
“safety” bicycle, and that it had increased greatly since the adop- 
tion of pneumatic tires, were noted and commented upon. The 
influence of gyroscopic action on steering was elucidated by means 
of several interesting experiments. Gears and their efficiency 
were next treated of, and the leading types described and 
appraised. It was shown as the result of actual tests with gears 
that the power exerted by a man on a cycle sometimes reached as 
much as 0°44 horse-power. Pneumatic tires and the power 
absorbed by their use were then dealt with, and after an interest- 
ing discussion Dr. Henderson was heartily thanked for his instruc- 
tive paper. 
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RAILWAY MATTERS. 


Tur London County Council tramway employés are to 
have their working hours reduced to sixty per week. 

Ar a second meeting of ratepayers resolutions were 
rection of a railway station. 
Turre were 2431 train accidents in the United States 
in 1899, against 2228 in 1898, The numbers’ of perspns killed and 
injured were 589 and 2061 respectively. 

ux Russian Minister of Ways of Communications has 
just appointed M. Pavlovski, the constructor of railway works, to be 
Jrief manager of the Siberian railways. 


Tur length of Government railways and tramways open 
for traffic in Western Australia in June last was 1355 miles, an 
increase of 363 miles compared with the previous year. 

Tur railroads of East and West Java have recently 

heen united, so that one can now travel from one end of the 
island to the other in two days, Most of the tramways are 3ft-6in. 
gauge. 
Iv the eyes of the French law, says Mr. Colson in the 
Bulletin of the Railway Congress, a line is a railway if it has been 
built on land specially acquired for the purpose, and a tramway if 
jaid down in a public road. 

Tux Standard Oil Company four-wheel switching 
engine, ordered from the Brooks Locomotive Works, will weigh 
78,000 lb., and have 17in. by 24in. cylinders, 50in. driving wheels, 
and a tank capacity for 2500 gals, of water. 

Ix the general manager’s report on the working of 
railways and tramways in Western Australia for the year ended 
June last, it was stated that Stone’s system of electric train light- 
ing had been adopted in fifteen carriages, and the general adoption 
of this system in the Colony is recommended, 


Tue annual return giving the results of the working of 
the French local lines for 1898 has been published. These sub- 
sidiary lines are of less enone then the principal lines, as 
their aggregate length merely amounts to 4660 miles, their capital 
to £30,800,000, and their total earnings to £3,760,000, 

Tue Russian Department of Customs has issued a 
circular to the effect that in accordance with an Imperial Decree of 
March 2nd, the railways of the Russian Empire are allowed to 
import free of duty coal for their own use until September 13th 
next. ‘lhe local authorities are charged with seeing that such coal 
imported free of duty shall be used exclusively by the railways. 

Ture management of the Prussian State Railroads at 
the beginning of the year made heavy contracts for new rolling 
stock, including 763 locomotives, 826 passenger cars, 330 baggage 
cars, and 9084 freight cars. At the same time it contracted with 
the syndicate of Rhenish-Westphalian coal miners for the delivery, 
during the year ending with June, 1901, of 2,511,000 tons of coal 
fur locomotives, 

Ly a collision on Wednesday morning, which is officially 
ascribed to a signalman’s error in letting a light engine and van 
from Ardwick run into the rear of a London and North-Western 
passenger train standing outside Miles Platting Station, eight 
persons were cut and bruised about the head and face. The pas- 
senger train was bound for Exchange Station, Manchester, where it 
was due about 6 a.m. 


On the afternoon of February 28rd a freight train broke 
through the “ Big Four” bridge over the Wabash River at Terre 
Haute, Ind., and nearly the whole train was wrecked. The bridge 
had been undermined. The South-western Limited Express, west 
bound, escaped the fate of the freight by being a few minutes 
behind time. The freight train consisted of the locomotive and 
forty-nine cars, and thirty-eight cars are in the river. 


In pulling up span wires, says Mr. Herrick in the 
current number of the Street Railay Jourual, the temperature of 
the air in which the work is done must be considered, for a span 
pulled up to 1500 lb. at 10 deg. below zero Fah. will only give a 
strain of 3501b, at 90 deg. Fah., yet a ,5,in. span wire pulled up 
with 850 lb, at 50 deg. Fah. will reach the breaking strain at 
8 deg. Fah. below zero, providing the pole does not yield. But 
the result of constructing high-tension line construction in hot 
weather is to throw the poles out of alignment. 


TuE Mersey Railway Company has decided to apply to 
Parliament for powers to authorise the working of the railway and 
other lines connected therewith by electric power, instead of by 
steam locomotives as at present. The cost of the installation with 
a joint generating station has been estimated at £428,000, includ- 
ing £78,000 for interest on capital during construction. According 
to the estimates of Messrs. Preece and Cardew, with an almost 
doubled train service and all the other advantages of electric 
traction, the company will save £11,540 a year in working 
expenses, 


Tur Tramways Committee of the Glasgow Corporation 
have accepted the tender by Macartney, MckKlroy, and Co., of 
Victoria-street, Westminster, and of Glasgow, for the overhead 
construction of the extensions to the electric tramways which have 
been sanctioned by the Town Council. The contract price is £47,483, 
and it includes the providing ard fitting up of the poles, wires, and 
rosettes, The Committee have also accepted tenders from various 
Glasgow firms for the underground oe involved in completing 
the conversion of the tramway lines from horse to electric trac- 
tion; the sum totalling £45,565. All the contracts are to be 
completed within a year. 


An important decision, says the London correspondent 
of the Glasgow Herald, has just been arrived at by the big 
English railway companies. At present first and third-class pas- 
sengers are allowed 1201b. and 601b. of luggage free of charge, 
butfew ifany passengers ever took steps to see whether theirluggage 
exceeded the quantity allowed, and on the part of the companies 
it is rare indeed that a passenger is made to pay more, unless, of 
course, his belongings are obviously excessive. It is stated that 
the companies have decided that in future the scheduled rates shall 
be strictly enforced, and that passengers shall be charged for 
excess luggage in every case. 


Tur District Tramways Company of Southport desire 
to construct a tramway along the sea front, and the town is expected 
to grow in the direction of the projected extension. The Scaris- 
brick Trustees, who were the only petitioners against this part of 
the Bill before a Committee of the House of Commons on Tuesday, 
objected that the acquisition of the area at Crossens would 
injuriously affect their interests as landowners. Ultimately, how- 
ever, the Committee granted the proposed extension and also 
some power to the Corporation to purchase by agreement a 
portion of the foreshore, partly within the existing boundary 
and partly in the added area, 


_Ar the meeting of the Association of Chambers of 
Commerce on Tuesday, Mr. Walton, on behalf of the Executive 
Council, proposed the following resolution :—‘‘That this Associa- 
tion urges upon her Majesty’s Government the desirability of 
separating the railway accounts of India from the general finances 
of that empire, and is of opinion that exceptional expenditure 
caused by famine and plague should not be allowed to delay the 
construction, especially of feeder lines, which there is every reason 
to believe would not only pay well in themselves, but also increase 
the profits of the main trunk lines with which they connect. That 
a copy of this resolution be sent to the Marquis of Salisbury, and, 
if necessary, a deputation be appointed to wait upon him.” 


assed urging the improvement of Penge-road bridge and the, 


NOTES AND MEMORANDA. 


Tue Council of the British Association has nominated 
Prof. A. W. Rucker as president of the Glasgow meeting in 1901. 


X A new solder for aluminium, the chief constituents of 
which are tin, zinc, and bismuth, has been patented. ‘Tin is the 
largest ingredient of the composition, which is said to adhere 
exceedingly well to aluminium. 


Tue American water hyacinth, which has caused much 
trouble in overgrowing the rivers, and is not infrequently an ob- 
struction to navigation, has been successfully killed on the Melpo- 
mene Canal, New Orleans, with chemical spray. 


Tue German Emperor has offered a prize of £4000 for 
the best automobile war carriage, which is to combine all the 
requisites for service in the field, It appears that experiments 
have already been made in this direction with considerable success. 


Tur London County Council have decided to authorise 
the chemist to continue the analyses of the water from the Thames 
and Lea above the companies’ intake, and of the water drawn from 
the companies’ mains, for a further period of six months from 
February Ist last. 

Tue United States Consul at Sierra Leone reports 
favourably on the local india-rubber industry. He states, however, 
that the native collectors are now frequently bleeding the roots of 
the tree as well as the hody—a proceeding which is as fatal to the 
tree as to the quality of the rubber. 


AccorDING to the official organ of the Turkish Ministry 
of Marine, the mercantile marine of Turkey consists of 177 steamers, 
with a total tonnage of 58,983 tons, and 2205 sailing vessels, of a 
total of 141,055, Of these vessels, 150 steamers—51,166 tons—and 
684 sailing vessels—81,365 tons—belong to the port of Con- 
stantinople. 


An American firm is experimenting with a slow-speed 
steam turbine running at from 800 to 1000 revolutions per minute. 
Tests which have been made are said to point to a low consumption 
of steam. The company is about touse one of these turbines for 
driving its own works, so as to obtain practical experience over 
an extended time. 


Tuer Imperial Ministry of Finance has just published 
the following returns concerning the merchant shipping of Russia 
up to January 13th last. In the White, Baltic, Black, Azov, and 
Caspian seas, and sailing under the Russian flag in foreign waters, 
there were 657 steamers, with a total displacement of 299,724 tons, 
and 2143 sailing vessels, with a tonnage of 254,416. 


TWENTY-THREE thousand men are now engaged on the 
irrigation works on the Nile. Of this number 20,000 are natives. 
Another cataract, it is stated, has been dammed at Assouan, and 
the foundation works are being carried out. There appears no 
reason now why the works should not be finished twelve months 
short of the contract time of five years from July Ist, 1898, 


By means of municipal trading the Corporation of 
Leicester have during the past year made a profit of £28,333 from 
gas, £1426 from the new electric installation, and £5786 from water 
£35,545 in all, or the equivalent of a shilling rate. Although the 
cost of coal for the gasworks is expected to be £20,000 more than 
last year, the price of gas is now to be reduced from 2s, 4d. to 2s. 


In the State of Massachusetts engine and boiler atten- 
dants require to be licensed. During the past year 5981 applicants 
were examined for licences, out of which number 1798, or 30 per 
cent., were rejected. The State has fitted up a room with boiler, 
engine, pumps, and other apparatus, and if a man cannot tell what 
he would do in cases of emergency, he can show it. He is examined 
in practice, not theory. 

WITH a view to overcome the objections to the use 
of potassium cyanide in electro-plating baths, Dr. Courant, of 
Berlin, proposes to utilise for this purpose triple cyanide salts. 
This triple salt, which is stable, forms, when dissolved in 
water, a copper electrolyte of remarkable purity and great con- 
ductivity. In like manner the triple salts of gold, silver, nickel, 
and zinc may be produced. 


Tue heat in Melbourne was very great all through 
January, and on the 28th of the month the highest temperature of 
this summer was recorded. At four o'clock on that afternoon the 
shade temperature was 106°9 deg. Fah., while in the sun the ther- 
mometer stood at 158°3 deg. In the country the heat was greater 
than in Melbourne. At “Bendigo the shade temperature was 
109 deg., and at Horsham it was 112 deg. 


THE deepest ocean temperatures recorded were taken 
by the United States survey steamer Nero in sounding for the pro- 
posed submarine cable between Guam and Midway Islands. Ata 
depth of 5070 fathoms, or 30,420ft., the temperature was 35°9 deg. 
Fah., and at 5101 fathoms, or 30,606ft., it was 36 deg. Fah. The 
previous deepest temperature record was taken by the British 
survey steamer Penguin, in depths of 4700 and 4800 fathoms, 


TE Russian Government have appointed a Commission 
to consider the question of utilising the waste-water power of the 
Kiwatsch, Girbas, and Port Porog Falls. Two engineers have been 
appointed to survey the falls and report thereon. Pending the 
completion of these reports the Commission has decided to permit 
private parties, subject to certain restrictions, to participate in the 
exploitation of these falls. The utilisation of the power of the 
Kiwatsch fall must be so far restricted as to avoid detracting from 
the natural beauty of the fall. 


Tue shipping upon the Caspian Sea shows strong signs 
of development. During the year 1899 the port of Astrakhan was 
entered by 246 iron-built steamers and by 1436 iron-built and 
wooden sailing vessels, which were manned by 6472 men in all. 
The iron tank steamers are gradually replacing the wooden vessels, 
as will be seen from the fact that, while seven or eight years ago 
from ten to fifteen schooners were built of wood at Astrakhan, the 
local shipbuilding yards are now idle. With regard to net tonnage 
borne by steamers, the port of Astrakhan now takes the second 
place after Odessa among the Russian ports. 


A GOVERNMENT return has been published showing the 
manner in which local authorities in England, Wales, and Ireland 
have applied funds to the purposes of technical education. The 
return shows that the total amount thus expended during the year 
1897-8 was £860,104 19s, 2d., and that the estimated total expendi- 
ture during the year 1898-9 was £874,611 17s. 10d. These amounts 
are exclusive of the sums allocated to intermediate and technical 
education under the Welsh Intermediate Education Act, 1889. 
The amounts raised by loan on the security of the local rate under 
the Technical Instruction Acts were—in 1897-8, £69,333 17s. 3d.; 
in 1898-9, £133,583 9s. 10d. 


Tux effects of the great dynamite explosions at Avig- 
liana, near Turin, on January 16th, have recently been described 
by Dr. M. Baratta. About 400 kilos. of nitro-glycerine and 
12,000 kilos, of dynamite and gun-cotton were blown up. The first 
and stronger explosion, though it lasted little more than a second 
presented three maxima of intensity, due probably to the successive 
explosions of magazines a hund metres from that in which the 
nitro-glycerine was stored. Owing to the situation of the manu- 
factory, the zone of greatest damage was very small ; that in which 
windows were almost totally destroyed extended to a distance of 
54 kiloms.; doors and windows were made to rattle as far as 
Crescentino, 60 kiloms. distant ; and the sound of the explosion was 
heard at Pavia, 140 kiloms., Varzi, 145 kiloms.. and Lugano, 
160 kiloms, 


MISCELLANEA. 


Tue Staffordshire and Worcestershire cable chainmakeis 
on Saturday received an advance of 10 per cent, 


THE issue of the Graphic of this week contains a very 
interesting photograph of the Creusot gun “ Long Tom,” taken 
while in the repairing shops at Pretoria. 


THE laying of a new submarine cable across the English 
Channel to Beachy Head was commenced on Monday at Cape de 
la Héve, near Havre, by the English cable steamer Britannia. 


In recognition of their services in South Africa, Captain 
the Hon. Hedworth Lambton and Captain Percy M. Scott have 
been age ordinary members of the military division of the 
third class of the Order of the Bath. 


ENGINEER I’, J. Roskruge, who assisted Captain Percy 
Scott in designing his ingenious gun-carriages in South Africa, has 
been given an appointment at Chatham in connection with the Gun 
Mountings Department, in recognition of the ability which he 
displayed. 

THE engineer of the North-Eastern Railway Company 
has prepared for the information of Parliament detailed estimate 
of the cost of the new works which are proposed to be constructed 
under their Bill for the present session. The total cost of the 
whole of these works is put down at £1,006,012. The new railway 
and bridge over the Wear at Sunderland will cost £390,000. 


So much progress has been made with the alterations 
to the New Royal yacht Victoria and Albert, at Portsmouth, that 
the hope is entertained that she will be ready for her steam trials 
by the end of June, and ready for commission by the end of the 
year. Inorder to ensure her stability, 200 tons of ballast have 
been built into her hull, and nearly 300 tons of top hamper have 
been removed. 


THE Survey of India Department are about to com- 
mence the compilation of a new map of ‘‘ India and Adjacent 
Countries.” The scale which Colonel Gore, Surveyor-General, 
has selected is that of 1 in 1,000,000, which is very nearly 16 miles 
to the inch. The map will embrace the country from Persia on 
the west to Yunan on the east, and will when completed consist of 
some 100 handy-sized sheets, a work of some magnitude. 


Tue Secretary of State for I’oreign Affairs has received 
a despatch from her Majesty’s Consul at Madeira, stating that 
tenders are invited by the Government of Madeira for the erection 
of waterworks, and also for the completion of a scheme of drainage 
for the city of Funchal. Such particulars as have been received 
may be examined on personal application at the Commercial De- 
partment of the Foreign-office any day between the hours of 
lla.m. and 5 p.m. 


Last year a law was passed in France whereby all 
motor cars weighing more than 250 kilos. should be fitted with re- 
versing gear. As this was found to be a source of great incon- 
venience to possessors of carriages of this weight built prior to the 
passing of the law, the Minister of Public Works has made a con- 
cession, by allowing owners to run cars without reversing gear, 
subject to their giving proof that the vehicle was constructed 
before March, 1899. 


PRELIMINARY work has just been commenced at the 
Hodbarrow mines, in Cumberland, for the construction of a 
gigantic sea wall which is to be made to protect the mines from 
the inroads of the sea. The ore has been taken out almost to the 
limit of the old wall. The new wall will be 6750ft. long, and will 
extend in an arc shape out into the Duddon estuary, a distance of 
1700ft. from the present wall, which it will enclose. The wall will 
enclose an area of 170 acres of land. 


Ir will be a matter of surprise even to engineers to 
learn that the ice and cold storage trades have become of sufficient 
numerical importance to demand a directory. Yet it is so. We 
have received from the Ice and Cold Storage Publishing Company, 
Limited, of Farringdon-street, London, a well-appointed book of 
over 300 pages, in which will be found the names and addresses of 
the firms interested in these trades all over the world. Over and 
above the list of names in the book will be found a large amount 
of information likely to be of use to its readers. 


Tue Halifax Town Council are about to commence the 
construction of extensive new reservoirs at Walshaw Dean. Their 
present water supply, after allowing for compensation water, 
amounts to about 5} million gallons per day. The new reservoirs 
are to be three in number, with a total drainage area of 2315 acres, 
and they will provide a further available water supply of 24 million 
gallons per day. Their construction, it is anticipated, will involve 
an expenditure of from £150,000 to £200,000. The length of the 
three new reservoirs, which will take about seven years to complete, 
will be one and a-half miles, the largest being the centre reservoir, 


Tue Devonport Electric Lighting Committee has 
approved of plans, estimates, and specifications, for the erection 
and equipment of the power station at Newport Quay, and for mains 
and works in Devonport and Stonehouse. The Committee also 
recommends the Borough Council to apply to the Local Govern- 
ment Board for sanction to borrow £74,536 to carry out the work. 
A sub-committee has been appointed to visit various towns with a 
view to arranging for the purchase of traction plant for the 
purposes of the Devonport and District Tramways, and to enter 
into provisional agreements, subject to the approval of the Com- 
mittee. 


In view of the early return of H.M. first-class cruiser 
Powerful the Mayor and Corporation of Portsmouth are making 
arrangements with the Naval Authorities for giving a hearty 
reception to the officers and crew, whose naval brigade, under the 
command of Captain Lambton, bore such an important part in the 
prolonged defence of Ladysmith. The Powerful was commissioned 
at Portsmouth on June 8th, 1897, and proceeded to the China 
station. She was on her homeward voyage, when, owing to the 
outbreak of the war, she was temporarily attached to the Cape of 
Good Hope and West Coast of Africa Squadron, under the com- 
mand of Rear-Admiral Sir Robert Harris. 


A party of adventurous French gentlemen have set 
out on a motor car tripto Klondyke. They have taken with them a 
Bollée carriage, of which the rear driving wheel is fitted with teeth 
and the front wheels are replaced by steel skids or skates. Thecar 
will draw a sledge carrying 250 litres of essence, and a motor tri- 
cycle, which will be used for assisting the voiturette when necessary. 
The other impedimenta comprise a tent, a stove, and guns. No 
food will be carried, as the commissariat has been arranged -vith a 
number of Indians, who will have stores ready along the route. 
The usual means of transport to Vancouver, Skagway, and Lake 
Bennett will be used, from which point the autocar journey will 
begin. 

Accorp1nG to the German technical press, a scheme for 
harnessing the water power of the fall of the Rhine at Laufen- 
burg is making progress. Several well-known firms have combined 
for the purpose of carrying out the project. It is intended to put 
down a large turbine plant at Laufenburg in conjunction with an 
installation of electric generators, and from the latter power would 
be distributed to the neighbouring factories. The plans provide 
for the construction of a dam across the Rhine, which would at 
the same time include the turbine chambers and power-house. 
There would be cighteen turbine chambers with a corresponding 
number of turbines and dynamos, It is estimated that with this 
scheme 30,000 horse-power would be obtainable at low water. 
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FURNACE CHARGING MACHINE 


WELLMAN LEAVER ENGINEERING COMPANY, CLEVELAND, OHIO, ENGINEERS 


For description see page 20> 


Fig. 2—OPERATING PLATFORM 
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POREIGN AGENTS FOR SALE OF THE ENGINEER. 


[A.—GEROLD AND Co., Vienna, 
F. A. BROCKHAUS, 7, Kumpfgasse Vienna I. 
_Kewiy WatsH, Limirep, Shanghai and Hong Kong. 
{CE.—BovvEAU AND CuEvILiet, Rue de la Banque, Paris. 
re NY _AsHER AND Co., 5, Unter den Linden, Berlin. 
GERM A. TWEITMEYER, Leipzic; F. A. Brocknavs, Leipzie. 
pa.—A. J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 
_LoRSCHER AND 207, Corso, Rome; Bocca Freres, Turin. 
|_-KELLY anp WALSH, LimiTED, Yokohama, 
g. P. Maruya AnD Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
_C, Ricker, 14, Nevsky Prospect, St. Petersburg. 
—Gorpon anp Gorcn, Long-street, Capetown. 
R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J.C. Jura & Co., Capetown, Port Elizabeth, and Johannesburg. 
_—Gorpon AND Gorton, Melbourne, Sydney, and Brisbane. 
R. A. THOMPSON AND Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND Henperson, Hunt-street, Sudney. 
NEW ZEALAND.—UrTon AND Co., Auckland ; Crata, J, W., Napier. 
CANADA.—MONTREAL News Co., 386 and 388, St. James-strect, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 
‘ Duane-street, New York. 
Supscription News Co., Chicago. 
sTRAITS anp WaLsH, Limitxp, Singapore. 
CEYLON.—WIJAYARTNA AND Co., Colombo. 


CHINA: 


RUSSIA. 
g, AFRICA. 


AUSTRALIA. 


SUBSCRIPTIONS. 


Jur ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 


supplied direct from the office on the following terms (paid in 
advance) :— 
Half-yearly (including double number) .. £0 148. 6d. 
£1 9s. Od. 


Yearly (including two double numbers). . 
Cyora Reaprxc Casks, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Hk ENGiInkER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THe ENoINEER, and 
accompanied by letter of advice to the Publisher. 

THIN Coptgs. Tuick Paper 
Half-yearly .. £0 188, Od. Half-yearly .. £1 0s. 8d. 
Yearly .. .. £1 Od. Yearly £2 Os. 6d. 

(The difference to cover extra postage.) 


ADVERTISEMENTS. 


@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
au advertisement measures an inch or more, the charge is 10s. per inch. 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

| *.* All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. : 


REPLIES. 


E. P.—Communicate with Mr. Ludwig Mond, 20, Avenue-road, Regeut’s 
Park, N.W. 

A. E. G. (Heaton).—If you have had your machine at work we shall be 
glad to hear more about it. 

B. D.—We believe the apparatus which you require is made by the Blake 
and Knowles Steam Pump Works, 179, Queen Victoria-street. 

S. anD P. (Piraeus).—The windmill to which you refer is made by the 
Rollason Wind Motor Corapany, 18, Berners-street, Oxford-street, 
London. 

L. D. P. (St. Louis).—We have not formed any opinion as to who is the 
highest authority on the navies of the world, Our difficulty is that 
there appears to be a multitude of ther. 

J. C.—Om Fvet.—Since our reply to your inquiry some two weeks ago 
we have heard that the apparatus made by Mr. Henwood, 22, Great St. 
Helens, London, would possibly be suitable for your purpose. 

E. L. anp Sons.—We believe the following firms make machinery for the 
purpose :—W. J. Llewellyn, Wellington Works, Redditch ; Ed. White, 
Redditch ; Manlove Alliott, Nottingham ; and H. W. Tonks, 14, Hock- 
ley-hill, Birmingham. 

Frost Bire.— Water expands in freezing, and bursts the pipe. So long 
as the split pipe is filled with ice there will, of course, be no escape of 
water. When the thaw comes the pipes discharge their contents. It 
is quite a mistake to suppose that a thaw splits the pipes. 

Youne Encinker.—(1) You will find the names of several makers in our 
advertisement pages; you might try Meldrum’s, Wm. Granger's, and 
the Horsfall. (2) It depends largely upon the use to which you wish 
to put it. Crossley’s, Tangyes’, and Campbell's are all good. Why not 
read the report of the latest trials in Tuk Enornrer, October 13th, 
1890? 


INQUIRIES. 


MILK CONDENSING AND LIME MACHINERY. 
Sir,—Could any reader tell us to whom we might apply for catalogues 
of milk-condensing plant and of lime-burning plant? 
Liverpool, March 10th. D. T. anp Co. 


PIPE CASTING. 

Sir,—I!_ should be greatly obliged if you could kindly give me the 
names of any firms’ who manufacture foundry plant for casting iron 
pipes vertically. 

London, March 12th. 8. A. S. 


All single advertisements from the country must be accomy by 
payment. Alternate advertisements will be 
regularity, but regularity cannot be guaran- 
except weekly advertisements are taken 


a Post-office Order in 
inserted with all practic 
teed in any such case. All 
subject to this condition, 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

letters relating to Advertisements and the Publishing Department of the 


Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of THz ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 


PUBLISHER’S NOTICES. 


*,* Latest TYPES OF THE BRITISH FLEET.—Our two-page coloured 
supplement, representing H.M, ships Formidable, Drake, and 
Albatross, may be had, printed on superior paper, upon a roller, 
price 1s., by post 1s. 1d. 


*," If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct trom 


this office. 
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Tue InstTiTuTION OF MECHANICAL ENGINEERS.—Thursday, March 22nd, 
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“ Portable Pneumatic Tools,” by Mr. Ewart C. Amos, Member, of London. 
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Roya Institution oF Great Britain.—Friday, March 23rd, at 9 p.m. 
Discourse on ‘‘ Some Modern Explosives,” by Sir Andrew Noble, K.C.B., 
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DEATHS. 
On the 6th inst., at 7, Hampden-grove, Patricroft, THomas DANIELs, of 
Nasmyth, Wilson, and Co., Limited. 
On the 10th inst., at 62, Camden-square, London, N.W., of paralysis, 
GrorGE James Symons, F.R.S., founder of the British Rainfall Organisa- 
tion, in his sixty-second year. 
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CORROSION IN WATER-TUBE MARINE BOILERS. 


THE Belleville boiler, it is now beyond question, cannot 
be trusted to remain sound for more than a few months 
at the best, a few weeks atthe worst. There is no reason 
to believe that any other nation is more successful in 
maintaining it in working order than we are. Failures 
manifest themselves in three ways. The tubes bend 
first, and then crack; they are liable to be burned out 
if salt water gets into them; and, lastly, they suffer from 
that worst of all forms of corrosion—pitting. By making 
the tubes of special steel prepared from Swedish charcoal 
iron—very costly, and very scarce—and by putting com- 
paratively thick tubes next the fire, the bending and 
splitting trouble is alleviated. It is quite within the 


bounds of possibility to make the auxiliary machinery of 


a man-of-war so efficient, and the condensers so tight, 
that salt water shall not be permitted inside the 
boilers. So far, it seems that the case of the water- 
tube boiler is not hopeless. Up to the present, however, 
pitting has not been stopped. The very excellence cf 
the steel promotes its occurrence, and accelerates its rate 
of destruction. All the other objections that can be 
urged against the boiler are insignificant as compared 
with this. It is a vain-thing to stop splitting and bend- 
ing if holes fin. in diameter are bored by the dozen 
in tubes intended to carry a pressure of 3001b. or so 
per square inch. History repeats itself. It will be 
remembered that from the moment the Scotch boiler 
was introduced in the Navy with the surface condenser 
corrosion troubles began. The mercantile marine did not 
escape. The Admiralty got a Committee appointed, 
which took most voluminous evidence. The mercantile 
marine, without waiting for the report of the Select 
Committee on Navy boilers, found a way of preventing 
corrosion. So far as experience has gone, it does not 
appear that the few water-tube boilers at work in 
merchant ships have been much troubled by oxidation. 
It remains to be seen whether the Admiralty will this 
time find salvation once more in the practice of our 
commercial steamships. In the debates on the Navy 
Estimates this question is certain to turn up again and 
again. Mr. Goschen may have an excellent defence for 
the boiler on all other grounds but this. .Corrosion is 
the weakness of the Admiralty and the Belleville boiler 
alike. 

We have already referred to the paper read by Mr. 
John Dewrance on February 27th before the Institution 
of Civil Engineers. An abstract of that paper will be 
found in our last impression. The sum and substance of 
the paper is that free air in the feed-water is the cause 
of nearly all the trouble, while when salt water gets into 
a boiler some decomposition may take place, and hydro- 
chloric acid be set free. Mr. Dewrance gives an elabo- 
rate explanation of how, in his opinion, pitting takes 
place. It does not appear that it is necessary to form 
any opinion at all on the matter, because knowledge of 
the precise details, even if we were sure we possessed it, 
could not enable us to stop the process. If we can keep 
air and sea water out of the water in the boiler, says Mr. 
Dewrance, then there will be no pitting. We are not dis- 
posed to question the soundness of this conclusion. Let 
us consider, then, first what is the best course to adopt 
supposing air and sea water cannot be excluded; and, 
secondly, what is the most promising way of keeping 
them out. 

Mr. Dewrance states that the addition of quite a small 

quantity of carbonate of soda to distilled water open to the 
air will practically stop corrosion. Thus distilled water 
alone produced in an iron dish in 43 hours 0-1298 gramme 
of oxide. When carbonate of soda was added to the water, 
the weight of oxide was just 0°0083 gramme. But 
carbonate of soda cannot exist in sea water until it has 
converted all the magnesium and calcium salts into 
sodium salts. This demands 45 |b. of soda crystals for 
every ton of sea water—a rather large order. So far as 
chemistry goes, however, and apparently as far as chemistry 
can go, the addition of a moderate quantity of soda 
crystals, say 5 Ib. or so to the ton of distilled water, will 
prevent pitting. Unfortunately, however, deductions 
drawn from laboratory practice are not always confirmed 
by what takes place in a boiler-room. Soda has been 
used pretty freely, but the success attained hitherto has 
been qualified. We feel certain that Sir John Durston 
had not to wait until the 27th of February, 1900, to learn 
what soda could do to help him. It is obvious enough, 
we think, that something more is required. Failing 
soda, we have the mercantile marine remedy—the “ six- 
penny scale” so dear to the heart of all chief engineers. 
This is neither more nor less than a scale composed 
principally of sulphate of lime, about as thick as a six- 
pence, equally distributed all over the internal surface of 
the boiler. The inside of a boiler in good condition, 
when dry, looks as though it had been whitewashed. 
Mr. Dewrance referred to this coating in terms of depre- 
ciatior; but the sea-going engineer knows better. It is 
not always easy to get it. It is very easy to spoil it. It 
is obtained by filling up the boiler with sea-water at first, 
and taking care subsequently not to make up the feed 
with too much fresh water. Brackish river water answers 
very well to fill up a boiler after it has been emptied; but 
in no way will the judgment and competence of an 
engineer be more fully manifested than by the condition 
—inside—of his boiler. We have not the least hesitation 
in saying that if a ‘‘sixpenny scale” could be got and 
kept in a Belleville boiler, we should hear no more of 
| pitting. Unfortunately, it is very doubtful if it 
{ean be kept even if got. Tubes when contracting 
| on cooling, have a way of cracking up scale inside them, 
| which falls off and is washed out when the circulation 
| begins again. This cracking does not occur to any extent 
| in scale on the outside of tubes. The only mechanical 
| agency which will remove it, save hammer and chisel, is 
the violent vibration set up by scumming, which will 
shake not only a boiler, but, as is well known, a whole 
ships, from bow to stern. It is, however, by no means 
certain that the most has been made of scale in the 
Navy. It isno doubt to be obtained with some difficulty, 
because sea water pure and simple cannot well be used 
in the Belleville boiler, owing to its tendency to prime. 
The use of chemicals of any kind again would be fatal. 
An instance, indeed, came within our own knowledge in 
which a water-tube boiler on land suffered from bent and 
cracked tubes because of scale. A boiler fluid was used, 
which cleared out all the scale, and then the boiler was 
ruined in a month by pitting. It is from Seylla to 
Charybdis. 

Obviously, then, the best way out of the whole diff- 
culty lies in keeping free air out of the water in the 
boiler, and excluding sea water. Mr. Dewrance pro- 
posed a method of working under which the air pump 
would extract air and vapour alone, the hotwell from 
which the feed pumps draw being at the bottom of the 
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There are difficulties in the way of carrying 
out this suggestion. A better plan, it appears to us, is 
ready to our hands. It consists simply in delivering the 
feed-water high up in the steam space of the boiler in 
the form of fine spray. There is very good reason to 
think that in this case the air never could get 
into the water boiling below at all. With the Scotch 
boiler there is, of course, no difficulty in doing this, 
because the steam space is solarge. In the Belleville boiler 
the steam space issmall and subdivided. The feed-water 
is delivered high up into adrum; but it could, we think, 
be possible so to arrange matters that more thorough use 
might be made ofa very promising expedient. We have very 
grave doubts as to the practicability of using “air filters,” 
or extractors of any kind; and there is already so much 
lumber in the engine and boiler-rooms of a ship of war 
that the expediency of adding any new apparatus is more 
than questionable. Still it might be possible, by working 
both the air and feed pumps drowned, to do much to keep 
out air. The drowned plunger air pump for land engines 
is well known. We have no doubt but that once engineers 


condenser. 


become properly impressed with the paramount im- | 
portance of keeping air out of boilers, they will so arrange | 


the pumps that it shall not get in. 

If Mr. Dewrance be right, sea water does more harm 
than evenair. He attributes the pitting and wasting that 
occur on the inside of superheater surfaces to the action 
of sea water. Although we are not disposed to go as far as 
he does, we believe that what may be termed the sporadic 
influx of sea water is no doubt prejudicial. The marine 
engineer fills his boiler up with sea water, and works 
steadily with salt water, with a density of, say, 4 deg., 
and so forms and keeps his ‘sixpenny scale.” But the 
Belleville boiler never has a chance of getting scale, and 
the comparatively small quantity of sea water that finds its 


way in only tends to cause priming, to spoil circulation, | 
and to liberate hydrochioric acid. There is no good | 


reason whatever why sea water should ever get in. 
However, it does get in, and the consequences are 
evil. In his hour of dire necessity, when the evaporator 
fails, the engineer in charge is compelled to make up 
deficient water from the sea; at other times leaky con- 
densers are responsible. So far as we can learn, a con- 
denser which will remain tight for any time is almost 
unknown in the Navy. In the mercantile marine leaky 
condensers are the exception instead of the rule. We 
believe that the leakage is due to the tape and gland 
packings favoured by the Admiralty, by far the most 
expensive and troublesome and worst that can be 
used. We dealt not long since with this subject, 
and we shall not now go over old ground. Two india- 
rubber rings at each end of the tube make a perfect 
joint if properly fitted. We believe that the reason why 
they are not in favour with the Admiralty is that tubes 
packed with them are sometimes not easily drawn; they 
can, however, be hauled out at any time by a couple of 
men with a block and tackle in a way too well understood 
to need description. 

If Mr. Dewrance be right—and we see no reason to 
doubt the chemical soundness of his conclusions—then 
pitting can be prevented. 
such improvements in the method of feeding the boilers 
that air shall not be pumped in as well as water, and 
about this there ought to be little difficulty. As afurther 
precaution the feed-water ought to be delivered, as we 
have said, in a fine spray in the steam space, where it is 
quite possible for it to be all vaporised by the condensa- 
tion of steam already present, which would fall back on 
the surface of the water boiling below. That sea water 
should get in, provided the evaporators are large enough, 
is simply a result of bad engineering practice, and as such 
is strictly preventable. As far as pitting is concerned, 
there is still hope for the Belleville boiler. 


SECONDARY STRESSES IN TRUSSES AND GIRDERS. 


Tr is one of several advantages claimed by the advo- 


cates of the pin system of connecting the vertica] and | 


diagonal members of the web of a truss or girder with 
the booms, that it is to a great extent free from the 
action of secondary stresses, particularly those due to 
the rigidity of the joints, which exert so evil an influence 
upon the riveted type of structures. 
scarcely necessary to mention that riveted joints and 
other attachments and connections are chiefly charac- 
teristic in bridge, and to a great extent also in roof 
erection, of good, sound professional practice, both in 
England and in Europe. In America, on the other hand, 
the connections between the booms and the members of 
the web, in their trusses, designed upon a scale of magni- 
tude far exceeding any examples we can boast of, are 
usually made by means of pins; though there are not 
wanting some instances in which rivets have been sub- 
stituted for pins. It is true that in the early days of rail- 
ways pin-connected bridges were largely employed in India 
and numerous others of our dependencies, colonies, and 
settlements. The reason for this departure was not, how- 
ever, due to any preconceived idea of the superior efficiency 
of the pin system over that of the rivet type, but because 
skilled labour of even the most ordinary description 
was both very scarce and very expensive. It was in 
those times a very simple job to drive home a pin, com- 
pared with riveting up a somewhat complicated metallic 
connection. We are quite prepared to admit the existence 
of secondary stresses in both pin-connected and riveted 
structures, but we are equally not quite prepared to 
endorse the statement put forward by some writers on 
the subject, that the secondary stresses to which riveted 
designs are exposed, may attain as a maximum to 75 per 
cent. of those of a primary character. It is not our in- 


tention at present to dispute this exaggerated ratio, as it 
appears to us, of the amounts of the two stresses, but to 
draw attention to their already admitted existence, the 
causes which conduce to it, and to some modern modes 
which have been proposed for counteracting their injurious 
influence. 

Before proceeding further with our article, it will be, 


It is only necessary to make | 


It is, perhaps, | 


perhaps, as well to define, both theoretically and prac- 
tically, what is meant by the term secondary stresses, for 
it is rather a recondite question, and, possibly, has not 
received until recently the attention it deserves. In a 
theoretical sense, therefore, secondary stresses may be 
regarded as that description of stresses due to bending 
action, which may be caused by the fact that when the 
live load is brought upon the structure, the connections 
of the members are of such a character that they are inca- 
pable of any degree of adjustment, and the members must, 
therefore, take up the deflection themselves, and suffer in 
consequence. Again, the bending action may result from 
the joint at which two or more members meet being so 
defectively arranged, that their centres of gravity have no 
common intersecting lines. The assumption usually 
made in calculating the stresses upon the members of 
an open-web truss, that the attachment of the bars of the 
web to the upper and lower booms is of the hinged or 
pivoted type, may be true for the pin, but it is certainly 
not true for the riveted system. No doubt the hypothesis 
facilitates the mathematical investigation, but it is none 
the less untrue. There is possibly, from a practical point 
of view, some slight amount of play in the best riveted 
| joints, for it is generally a matter of experience that, after 
| bridge and roof trusses and girders have been completed, 
|there is nearly always a certain proportion of loose 
rivets, and, as a matter of fact, it is next to impos- 
sible to make long rivets fill the holes. Still, however, 
in the majority of instances, it may fairly be considered 
that the members of the web, both vertical and diagonal, 
are firmly secured to both the booms by the rivets and 
the gussets and filling pieces, so as to maintain constant 
the angles which the members make at their common 
connecting point. It follows, therefore, that when the 
main truss undergoes deformation caused by the transit 
of a heavy rolling load, the members of the web must 
themselves suffer a corresponding distortion of a sinuous 
| character, which assumption recent experiments have 
fully confirmed. This distortion is accompanied by an 
augmentation of the normal primary stress, which is 
termed a secondary stress. 

Some years ago, Professor Ritter introduced a method 
for dealing with the subject, which cannot be cited as 
altogether satisfactory. The calculations were long, com- 
plicated, and tedious, and it appears did not afford results 
agreeing with actually observed facts. During more 
recent years, additional valuable experiments have esta- 
blished that secondary stresses can be developed in 
practice of twice the amount, as a maximum, of those 
ealculated by the usual process. Supposing that this 
stress did not exceed the limit of elasticity of the material, 
it leaves the engineer in a state of perfect uncertainty 
respecting the real value of the secondary stress, and 
reduces him to the ignominious necessity of adopting a 
very large coefficient of safety in order to protect himself 
from a danger which may after all be of a completely 
illusory nature. Admitting that the maximum secondary 
stresses will be produced upon English trusses, or those 
in which the web and booms are united by rivets, it by 
no means follows that the American or pin system is 
altogether exempt from their action. Init, the primary 
stresses upon the bars of the web are not distributed over 
a large number of connecting points, but are concentrated 
upon a few, with the result that the friction engendered 
will interfere with the freedom of the articulation. The 
bars of the web, therefore, while free to move to a certain 
extent, will not be able to do so to the full extent necessary 
to allow them to adapt themselves to the deformation of 
the truss, and consequently they will undergo secondary 
stresses. It may, therefore, be fairly concluded that, while 
in the pin system the articulation is not perfect, it is not 
altogether non-existent in the rivettype. Without under- 
valuing the advantages of the American practice in bridge 
building, it is clearly accompanied by some counter- 
balancing demerits, or it would have been attended with 
a greater measure of success in Europe and with ourselves. 
It may be mentioned that at the present day the 
Americans build, with the exception of the attachment 
between the web and flanges, the rest of their bridges in 
| much the same way as we do. 
| Itmust be confessed, however humiliating the admission, 
| that the problem of secondary stresses remains so far un- 
solved. We are met by three great difficulties. In the first 
place, itis acknowledged that stresses of this character exist, 
must be recognised, and cannot be treated as negligible 
quantities; secondly, as we have pointed out, there has 
been no connection or attachment of the web and booms 
of a trussed girder as yet devised which will either 
nullify or prevent secondary stresses; and thirdly, the 
accurate calculation of them is impossible. About four 
years ago M. Mesnager, Ingénieur des Ponts et Chaussées, 
proposed as a means of connection between the web and 
the booms of triangulated girders, to substitute in the 
place of the vertical gusset plates, single plate connec- 
tions in planes at right angles to the plane of the girder, 
which would allow of a certain amount of flexure near the 
points of attachment when the girder is deformed. Asa 
palliative of the evil, this mode of adjustment might 
answer, but we do not think it would get rid of the second 
difficulty enumerated, any more than any of its prede- 
cessors have done. 


THE RAILWAY STRUGGLE IN ASIA MINOR. 


TuE visit of the German Emperor to the Holy Land is 
rapidly bearing good fruit. For some years the 
ambassadors of German enterprise and commerce had 
been engaged in quietly establishing a firm footing in 
Turkey and Asia Minor. German military authorities 
have been entrusted with re-organising the Turkish 
army, and large orders for the munitions of war have 
naturally been placed from time to time in German 
works. So far as the rest of Europe was concerned, this 
expansion of Germany towards the south was the only 
and natural direction to be followed. The first visible 
results of Germany’s progress in the borderland between 


Europe and Asia came with the announcement of the 


concession granted by the Sultan of Turkey re 
Deutsche Bank for the construction of the long telk he 
railway along the Valley of the Euphrates, or the R ed-of 
Railway, as it is generally called. There were yo t ide 
grounds for disappointment from an English joj mvial 
view, that Great Britain had allowed another bow of 
undertake the construction of a line of railway of pee 
paramount importance to British interests, from the fe . 
that it will traverse the main high road to India. 0 a 
few monthsago there was some likelihood that the effc . 
of the British syndicate would meet with success at . 
hands of Turkey. Unfortunately, the syndicate y,. 
represented by a gentleman bearing an unmistakable 
German name; and it is alleged in some quarters ‘ bly 
this fact was of itself sufficient to act to the detriment : 
the British syndicate’s chance of obtaining the dean 
coneession. The Turkish Government may well be 
doned for failing to understand how it had come to a 
that a Hungarian financier had been entrusted with the 
important task of trying to secure this great railway — 
cession for Great Britain. This allegation may be true. 
or it may be idle conjecture ; at any rate, it was not by 
the employment of such methods that British enterprise 
made its successful way in former times. 

Apart from the great stimulus which the opening y 
of Mesopotamia by a German syndicate will undoubtedly 
give to the ever increasing industry of Germany, the 
Bagdad Railway cannot fail to give a fresh impetus to the 
mercantile navy of the Fatherland. German shipping 
has increased in tonnage by leaps and bounds during the 
last twenty years; it is ever on the alert for developing 
new routes of commerce, and the southern termina} 
station of the Bagdad Railway at Koweit will soon admit 
a formidable rival to British shipping in the Persian Gulf 
in the form of German steamers. But this success of 
German enterprise in Asia Minor wears another aspect 
which has not been sufficiently appreciated. If, as some 
authorities assert, Asia Minor is on the verge of bein 
lost irrevocably to British commerce, the advent of 
Germany as a strong Power in that region, and with 
commercial interests of vital importance to its home 
industries, is an unlooked for and undesirable event so 
far as Russia is concerned. The railway across the long. 
neglected battle-ground of the cradle of the human race 
will not only forge a new link of communication between 
Europe and Asia, but it will also form a strong barrier of 
commercial interests against the gradual and almost 
imperceptible advance of Russia into that debatable 
region, while at the same time British interests in Egypt 
will secure eventually a substantial bulwark against 
Muscovite machinations with regard to Northern Africa, 
There have been of late clearly evident indications that 
Russian diplomacy has fully grasped the meaning of the 
situation. Russia’s recent railway activity in Persia, 
called forth nominally in the economic interests of the 
latter country, has been as thoughtfully extended quite 
recently to Armenia and the southern shores of th 
Black Sea, under the plausible pretext of developing thox 
regions. We will not discuss here Russia’s claims to be 
regarded as an exemplary colonising agent ; the fate that 
has befallen the Khanates and races of Central Asia in 
every case in which Russia has carried out this plea of 
‘development’ forms the most striking comment that 
can be produced. 

Sede to remark, Russia’s railway projects in Asia 
Minor have not escaped the attention of the Press of 
Europe, and in all interested quarters this question is 
being more and more discussed. Thus the Jolitische 
Korrespondenz, a most trustworthy authority, recently 
published two official reports which are not without 
interest in view of the sources from which they eman- 
ated. The first of these reports comes from St. Peters- 
burg, and asserts that Russia has been induced solely 
by economic views to take the recent steps with regard 
to railways in Asia Minor, and that important commer- 
cial considerations have led her to put forth an effort in 
order to secure and guarantee suitable markets for her 
trade in a region to which she has every natural claim. 
Then it is stoutly denied that Russia's action in this 
respect has had anything to do with Germany's succes 
in securing the concession for the Bagdad Railway, and 
an attempt is made to add force to this denial by alleging 
that Russia entered into negotiations with Turkey with 
regard to railways in Asia Minor at the same time as the 
Deutsche Bank approached the Porte in the matter of the 
Bagdad Railway. 

The second report comes very fittingly from Constanti- 
nople. It is to the effect that Turkish diplomacy attaches 
a political importance to Russia's action only to the extent 
that the St. Petersburg Cabinet seems to aim at guaran- 
teeing the Russian “ spheres of influence” in the Turkish 
vilayets bordering upon the Russian frontier and along 
the Black Sea. It is pointed out that the work of 
constructing the Bagdad Railway will not be commenced 
from Angora, as was announced in the concession for the 
Anatolian Railway, but from Konieh, and by a F'ranco- 
German syndicate. It is given out from the same source 
that there is a conviction that no foreign Power will 
offer any resistance to Russia’s efforts in this direction in 
Asia Minor, and that especially no hindrance is to be 
expected from Great Britain in this respect, seeing that 
British capital has withdrawn itself intentionally for 
many years from Turkey, and that there are at present 
no signs of British capitalists awakening to fresh activity 
inthe Ottoman Empire. Great Britain's folly—no lighter 
term can be used—in abandoning Turkey in a weak 
moment some years ago has now become fully apparent, 
as German enterprise is proceeding to till the ground 
which has been broken up in great measure by British 
energy and capital. 

It was announced quite lately at Constantinople that 
Russia had made demands directly to the Porte, and not 
by means of a syndicate, as is usual in seeking conces- 
sions in Turkey, and that the Turkish Council of Ministers 
had granted to Russia the exclusive privilege of construct: 
ing all future railways in northern and eastern Asia Minor 
under precisely the same conditions as those which apply 
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dad Railway. It is confidently believed in 


to the B ies that Russia will immediately begin the 
urkish fon of a line of railway from Kars to Erzeroum. 


construct the question presents itself naturally, are the 
Howevers  assiain a condition to support this additional 
finance as about to be put upon an exchequer that has 
sri me filled to overflowing? The restless energy, 
never is such a strong characteristic of the Muscovite 
whieh 18 licy, has at this moment enormous tasks before 
foreif strengthening of Russia’s tightening grip upon 
> lia, the development of Siberia, the gradual advance 
Mong ‘subsequent absorption of Central Asia, Russian 
into an activity in Persia, and the almost feverish haste 
pong ha displayed by Russia in increasing her navy, 
now il tax to the uttermost the best efforts of that 
wil ‘llously gifted Minister of Finance, M. de Witte, 
_ load will certainly not be lightened by the addition 
“— outlay entailed by the projected construction of 
R sian yailways in north-eastern Asia Minor. 

The historian, writing twenty years hence, will have an 
‘teresting chapter to compile when he comes to con- 
"4 r from various aspects the appreciable results of the 
poe advent of Germany into the bewildering ‘* Eastern 
ruestion.” The Teuton factor in this political game of 
pn has called **Check” to Russia. It now remains to 
we what methods Russian statecraft will bring into play 
in order to avoid * Mate.” 


THE GAS COMPANIES AND THE COAL FAMINE, 


(jas companies appear to have had an exceptionally trying 
time of it during the latter half of last year. Some inkling 
of the trouble the management has passed through is being 
‘ven at the various half-yearly meetings now in course of 
leing held. One of these—the 90th half-yearly meeting of 
shareholders in the Sheffield Gas Company—may be taken 
a typical instance. The chief drawback was in regard to 
wal. Anticipating a rapid rise, the directors had laid in 
heavy stocks, but the chairman, Sir F. T. Mappin, Bart., 
\P., mentioned *“‘ one small mountain ” of 19,000 tons—part 
oftheir accumulations against the dreaded scarcity—which 
had caused the directors much concern. This mountain took 
fire. Every efiort was made to get at the fire by using the 
coal and by removing it. That, however, did not altogether 
succeed, and the directors had to stop their contractors 
sending in coal as they had engaged to do. While they 
continued working steadily towards the fire their stock 
was reduced about 10,000 tons. Then they turned 
to their contractors to replace it, but the contractors, 
not without reason, replied that they were very busy, and, in 
addition, were getting advanced prices for coal. The com- 
pany, therefore, had to get along the best way they could; 
but the best way they could was not sufficient. From 
January 29th, they found that their stock of coal had fallen 
beneath 10,000 tons. Then there was some danger of Sheffield 
being left in darkness. Sir Frederick and his directors took 
avigorous course. The solicitors were instructed to inform 
the contractors that unless they arranged by noon on the 
following day to supply the company with their arrears of 
coal the company would buy coal in the open market and 
charge the contractors the difference in price. At that time 
several of the contractors were 2000, 1000, and 500 tons 
inarrear with their contracts. In response to this intima- 
tion the contractors met the manager, with whom terms 
weremade. As another step towards meeting the difficulty, 
the manager applied to the Watch Committee of the Corpora- 
tion for permission to light the public lamps half an hour 
later in the evening and extinguish them half an hour 
earlier in the morning, a proportionate return, of course, 
being made in the charge for the lights. This change 
was carried out, and does not appear to have caused any 
inconvenience to the public. Sir Frederick says it was not 
so much the quantity of gas that was saved that was of 
importance. ‘The point was to show the people there was a 
difficulty in supplying as much gas as usual, and impress 
upon them the duty of all to do something towards prevent- 
ing Sheffield being placed in darkness. The ordinary light- 
ing hours have since been resumed. Sir Frederick Mappin, 
while commenting upon the enormous increase of gas in 
spite of all the advances of the electric light, warned coal- 
owners against continuing their policy of pressing their price 
upward, as, if they did, gas companies might have to 
establish installations of carburetted gas plant, and then 
when the “boom” had passed coalowners would find that 
the demands for coal with many of their customers had 
diminished. 


AN ENGINEERING CONGRESS AT GLASGOW, 


THE Council of the Institution of Engineers and Ship- 
builders in Scotland considering that the exhibition to be 
held in Glasgow next year—the buildings for which are now 
well advanced, in Kelvingrove Park, opposite the University 
on Gilmore Hill—will undoubtedly attract a large number of 
engineers, not only from all parts of Britain and the Colonies, 
but also from the Continent and America, decided some time 
4go to organise an International Engineering Congress, to be 
held in the autumn of that year, and already progress has 
been made with the preliminary arrangements and enlist- 
ing the co-operation of the greater scientific and technical 
Societies of this country. Lord Kelvin has consented to act 
bs heaorary president of the Congress, and the Senate 
of the University have unanimously agreed that the meet- 
ings of the Congress should be held within the pre- 
cincts of the University. There will be a number of 
Sections corresponding to the principal divisions in engineer- 
ie .Practice, on lines similar to those adopted by the 
ustitution of Civil Engineers, and in connection with the 
cape held at Chicago in the exhibition year, each section 
avinga chairman and a distinct set of officials. Papers 
hae of course, be read in each section, and, no doubt, apt 
1 ustrations of much that will there form the subject of dis- 
Med will be found within the adjacent exhibition buildings. 
hier British Association will, as is already well known, hold 
ti rye. in Glasgow next year, as will also the Institu- 
he be 5, aval Architects, the Corporation of the city having 
pigs y unanimously agreed to invite these bodies to the 
and to entertain them while there. At a meeting held 
a week in London—called by Sir Douglas Fox, the pre- 
Ponca of the Institution of Civil Engineers—a strong London 
peice a was formed to enlist interest in and further the 
Success of the Glasgow Congress. The Institution of En- 


Engineers. 
MACHINERY CASTINGS. 


Sratistics recently available show that a great increase 
has of late years taken place in the United States in the 
number of foundries. The latest estimates state that there 
are 4145 foundries in that country in which iron is melted, 
and these range all the way from the small country plough 
shop, running perhaps a heat once in three months, and 
sometimes even less, up to the large concerns melting 
hundreds of tons daily. Regarding prices, a Transatlantic 


were unfortunate enough to need extra castings afterwards. 


able plan.” Whilst this is true enough generally, yet we 


towards the modernising of foundry equipment, and we are 
glad to see it. It is, indeed, quite true that “the real old- 


wood, with an old stove thrown in, is doomed to extinction.” 
foundry, as in all other departments, the engineer who would 


machinery. 


THE STEAM ENGINE MAKERS’ SOCIETY. 


given to few trade union organisations to claim an unbroken 
record over three-quarters of a century, and he adds that at 


in a stronger position than at any previous time in its 
history. The position of the Society, briefly put, is as 
follows:—They began the year with a capital value of 
£34,951. The income from all sources is £24,195, 
making a sum of £59,147 to be accounted for. The net 
expenditure was £15,776, leaving a cash balance of £43,370, 
or equal to £5 5s. 9d. per member, and representing a gain 
of £8118 on the year’s working. 

The number of branches (107) is unchanged, but the 
number of members, which is now 8202, showed an increase 
of 89. It would, Mr. Swift remarks, be invidious to offer any 
comparison of the income or expenditure of the past year, 
with either of the two preceding years, when special circum- 
stances prevailed, but as a normal income, that of 1899 was 
the highest yet recorded. In connection with the expendi- 
ture, travelling benefits absorbed £103, which was the lowest 
amount paid under this head for six years past. With 
regard to unemployed and strike pay, it is pointed out that 
whereas in 1897 and 1898 the Society expended £26,628 in 
unemployed donation, £13,069 for contingent or strike pay, 
and £3786 in grants to married members—a total of 
£43,484 for the two years, they only paid £2547 for unem- 
ployed benefit, and £11 for contingent benefit, in 1899, the 
latter amount being paid by the New York branch as strike 
allowance during their effort to secure the nine hours. 
Nothing had been paid for strike benefit in the United 
Kingdom—a fact which constituted a record. The payments 
for sick benefit, £4582, were, asa total, the highest on record, 
the average being 11s. 2d. per member, as against 10s. 53d. 
the previous year. Superannuation benefit absorbed £3751, 
an average of 9s. 13d., as against £3565, an average of 8s. 93d. 
per member. The superannuation fund now stood at £18,100. 
Funeral benefits amounted to £1528, an increase of £174. 
For disabled compensation £500 had been paid. Working 
expenses cost 6s. 04d. per member, which was above the 
normal average, but less than in 1897 and 1898. 

In this year’s report we miss the comments which Mr. 
Swift usually has to offer on some of the leading topics con- 
nected with the engineering trades generally, but there are one 
or two sidelights on the operations of the Society which are 
of interest. The Society, he remarks, had admitted 679 new 
members, which showed that recent events had not dis- 
couraged young men from joining the trade union ranks. They 
also acknowledged having excluded 365, whose names were 
printed in the report. Many did not recover from the 
double contributions in the time of the Society’s trial, 
and some of these were, figuratively speaking, “ gentlemen 
in khaki,” who remained with the Society when generous 
payments were made to them for some months of “ masterly 
inactivity ;"’ but when it came to a question of pay in 
return, they turned and fled. A list of forty-five of this class 
was printed, whose receipts, mainly in 1897 and 1898, 
amounted to £816, or nearly £20 each; yet when asked to 
pay in return 1s. per week contribution, they cleared out. 
As previously stated, not one penny was paid in home 
branches for strike pay during the year. This was a record, 
and they did not anticipate that it would occur again within 
the present generation, as friction often occurred, and even the 
most careful supervision did not always prevent disputes. 
Whilst no conflicts had taken place, it could not be said that no 
progress had been made, or movements carried out to derive. 
some advantage from the good trade that had been so pro- 
minent. In one case hours had been reduced from fifty-four 
to fifty-three, and in the others wages had been advanced, 
the most noticeable instance being that of Mid-Lancashire, 
but these results had not been easily achieved. 

In conclusion, after dwelling upon the prevailing exceptional 


Sineers and Shipbuilders was represented by its president, 


activity throughout the trade, Mr, Swift remarks that the 


Mr. Robert Caird, Greenock, who is about to receive the | present state of affairs and general prices are much the same 
degree of LL.D. from Glasgow University ; and by Professor | as those in 1877 and 1878, and which brought about the 
Archibald Barr, its vice-president. The London Committee | panic of 1879. It is to be hoped that the outcome of the 
is most representative, as it includes the presidents, past-pre- | present boom will not have the same disastrous effect. Still 
sidents, and vice-presidents of the leading technical institu- | it was as well to be prepared, as, if another similar cycle of 
ions—the Civil Engineers, the Mechanical Engineers, the | bad trade occurred, it would require all their care and caution 
Electrical Engineers, the Naval Architects, Iron and Steel | to come out of it in safety. Records showed the monetary 
Institute, Society of Arts, &c., with, in addition, the same | cost that periods of bad trade involved to the Society, and the 
officials of the North-East Coast Institution of Engineers | efforts that had to be made to keep wages from being 
and Shipbuilders, and the South Wales Institution of | reduced to lower rates than they had ever touched before. 

The greater number then placed on the funds was a serious 
matter, and the existence of the Society was, for a time, in 
danger. History might repeat itself, and whilst able to 
proclaim that they hada greater cash value per member 
—£5 5s. 9d.—than at any previous period, they must not 
overlook the fact that they had greater liabilities. 


: aking their investigation. 
Similarly doomed are old-fashioned foundries in Great | F 

| had an opportunity of reviewing the evidence, which they 
Britain, for the present is an age of progress, and in his | ust do before forming a conclusive opinion. In some of 


LONDON WATER SUPPLY. 


A pEpUTATION from the London County Council was 


authority has the following observations :—‘‘ There was a 

time the attempted to obtain extor- 3 the f of 
xovernment Board at the House of Commons on the subjec 
tionate prices from-those who purchased his machinery and of the Bills now before Parliament relating to the water 
In doing so he hurt his own interests and destroyed a source supply under 
of revenue, for repairs can be readily disposed of at a fair G 
profit and still be sold at a great deal smaller price than ii as to the two Bills 
would suffice for the jobbing shop, which must make single E = 
pieces where the original manufacturer has all the advantage delayed 
of turning out work in large quantities on the interchange- year there would be at least another £1,000,000 added to the 
hold that both British and American engineers at the present of kin al 
time are justified in asking higher rates than for some years ‘th W. ish 
past, otherwise it would be impossible for them to recoup than the Council’s Welsh sec i ut, 1b was urged, there 
themselves forthe present famine prices of pig iton and | Mere, many other questions, than, cat oot between the 
coke. We agree that in both countries the tendency is make a very thorough inquiry before coming to any definite 
conclusion. 


Mr. Chaplin, in his reply, said the Government were bound 


fashioned backwoods foundry, which makes a living by to consider carefully the recommendations of the Royal 
trading a few plow points and other repairs for a load of Commission which had taken such a great deal of pains in 


The Government had not yet 


the most important conclusions the report agreed with that 


succeed must keep abreast of the times in the matter of 
of Lord Balfour’s Commission. Stated briefly the present 
the adoption of scientific methods and of up-to-date Commission had recommended :—First, that the under- 


takings of the companies should be acquired by a public 
authority ; secondly, it stated most explicitly that the pur- 


chaser should not be the County Council; thirdly, that the 


present sources of supply in the valleys of the Thames and 
the Lea are sufficient in quantity and quality, with 


Mr. James Swirr, the general secretary of the Steam | adequate storage, for a great number of years; and fourthly, 
Engine Makers’ Society, in submitting the seventy-fifth| that to embark at once upon a scheme for bringing 
annual report to the members, very truly remarks that it is| water from Wales would be to throw an unnecessary 


burden on the present and next generation of water con- 
sumers and ratepayers and their immediate successors. 


the close of this period the Society could claim to be | The two Bills under discussion were, first, a Bill for the 


purchase of the undertakings of the companies by the County 
Council; and, secondly, a Bill for the purpose of bringing 
water to London from Wales. He was unable to reconcile 


these Bills with the recommendations of the Commission: - 


indeed, they seemed to him to be in distinct conflict. At the 
same time, he would like to consider the matter more 
carefully before making any definite statement. He did 
not wish, however, in doing this, to be understood as hold- 
ing out any hopes to the deputation. Other views of an 
opposite character had been pressed upon him from 
quarters to which he was bound to attach very considerable 
importance. A deputation had waited upon him on Tues- 
day, consisting of something like fifty members represent- 
ing metropolitan constituencies, and asked him to take an 
exactly opposite view. 


GLovcesTeR ELectriciry Works.—The great chimney stack at 
the Gloucester Electricity Works has now reached completion, and 
on Wednesday morning an interesting ceremony took place, 
several members of the Corporation, and other favoured indivi- 
duals, being elevated to the summit. The chimney, which is 
150ft. high from the ground level—about 73ft. less than the 
Cathedral Tower—weighs 681 tons, and contains 102 tons of stone, 
whilst 227,300 bricks were used in its building. The coping stones 
at the extreme summit each weigh about 1 ton ; 300 cubie yards of 
concrete form the base of the foundation, which goes down 165ft. 
The stack is unusually thick in proportion to its height. At the 
base it is 15ft. square, and at a height of 35ft. assumes a hexagonal 
shape, with a taper of 1 in 48. There are two ribbon lightning 
conductors, which connect with four terminals at the summit, the 
other ends being carried to earth at a distance from the base. The 
whole structure, which has been erected by Messrs. John Gurney, 
Gloucester, is of the finest workmanship. 

GLASGOW AND THE BACTERIAL TREATMENT OF SEWaGE.—Th> 
Sub-committee on Sewage, appointed on 13th December last by the 
Corporation of ‘Glasgow to visist London and Manchester, and 
inspect the works described in the report presented to the Main 
Dra‘nage Committee of the London County Council by Professcr 
Clowes,and in the expert’s report on the treatment of the Manchester 
sewage, have recently reported to the Corporation. They visited 
the Manchester works on the 16th, and the works of the London 
County Council, at Crossness, on the 18th December. The result 
of their investigations at Crossness does not afford any suggestion 
towards modifying the plans adopted by the Corporation for the 
new sewage works at Dalmuir, on the north bank of the Clyde. 
They point out that for the economical and efficient employment 
of bacteria beds for the purification of sewage, the following con- 
ditions must obtain :—{1) The suspended matter must be removed 
as far as possible by sedimentation. (2) Any suspended matter 
not so removed should be retained as far as possible on the surface 
of the bed. (3) For maintaining the efficiency of such beds the 
surface must be raked or forked over from time to time. (4) 
Periodical intervals of rest must be allowed. The sub-committee 
were of opinion that before making any further recommendation 
as to the courre to be followed in dealing with the sewage at 
Dalmuir, either in the way of affirming the resolution already 
adopted by the Corporation—which was to abide by the methods 
of chemical precipitation now in use—or to suggest any different 
method of treatment, it would be well to delay commencing the 
sewage works and the dock, the working drawings and details of 
which have been approved by the Corporation and the Trustees of 
the Clyde Navigation, and in the meanwhile to construct an 
experimental plant at Dalmarnock sewage works for the purpose 
of ascertaining to what degree Glasgow sewage can be puritied by 
bacterial agency in an open tank, similar to that applied to the 
at Manchester. In the investigation of this important 
question the sub-committee would have the advantage of the 
assistance of Mr. F. W. Harris, the newly-appointed municipal 
chemist, who has had experience of the bacterial treatment of 
sewage. After some discussion, the recommendations of the sub- 
committee were agreed to, 
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MR. H. A, IVATT, M, INST, C.E., DONCASTER, ENGINEER 


LOCOMOTIVE, GREAT NORTHERN RAILWAY 


MR. IVATT’'S NEWEST GREAT NORTHERN 
ENGINES. 
By CHarLes Rovs-MArtTeEN, 


several important improvenrents effected or new depar- 
tures taken by Mr. H. A. Ivatt since he assumed the 


locomotive superintendency of the Great Northern Rail- 
way on the lamented death of his eminent predecessor, 
Mr. Patrick Stirling, in 1896. I have set forth succes- 
sively how, beginning with the re-building of the late 
Mr. Stirling’s famous single-wheelers, in such sort that 
while retaining all their well-known characteristics, they 
should by means of enlarged boiler power and fire-box 
space be rendered better able to grapple with the more 


arduous duties now imposed upon them, Mr. Ivatt next | 


proceeded to develop the 6ft. 6in. coupled class, which | : 
| and it has always been a puzzle to myself, as well as to | 


had long done excellent service on heavy stopping trains 
and light expresses, but usually had failed to keep time with 
trains that were both fast and heavy; and, finally, how 
he produced an entirely novel design, so far as British 


practice went, his ten-wheeled four-coupled engine, | § 
| this incongruity was even exaggerated, for they had only 


No. 990; and I have given specimens of the work 
accomplished by each class under my own personal 
observation. 

I come now to some further developments effected by 
Mr. Ivatt since the date of my last article. First, let me 
observe that the improvements made in Mr. Stirling’s 
6ft. 6in. coupled design consisted in the provision of a larger 
boiler, higher steam pressure (170 |b.), and a dome. 
These have been supplied to all the Stirling coupled 
engines that have come in for re-building, as also to 
several of the 8ft. and 7ft. 6in. single wheelers of Mr. 
Stirling’s build. But the first new coupled engine 
actually built by Mr. Ivatt (No. 400) was accorded the 
great advantage of a leading bogie as well, in place of 
the single pair of leading wheels under the middle of the 
smoke-box, with which an undue length of rigid wheel 
base had been caused. As it happened, the next ten 
coupled engines built by Mr. Ivatt were without bogies, 
and it was at first feared that he was reverting to the old 
rigid wheel-base design. The explanation is, however, 
that the frames for ten of the old design had already 
been made, and so the engines were finished as six- 
wheelers, but with increased boiler power. Since then 
Mr. Ivatt has constructed no fewer than fifty additional 
engines of this class, but all with leading bogies, like the 
pioneer of the type, No. 400. They are numbered 1071- 
1080, 1301-1320, 1341-13€0. The improvements have 
made them very useful * all-round” engines, and they 
can do what I never found the older Great Northern 
coupled engines able to do ; that is tosay, they can keep 
time with heavy fast trains, while doing equally well the 
duty for which their predecessors were designed. It is 
only fair to the late Mr. Stirling to say that he did not 
design his coupled engines for first-class express work, 
and always disliked to see them employed in such duty, 
which he held could be far more efficiently performed by 
his fine single-wheelers. 

So satisfactory was the working of these coupled 
engines of the ‘400 class that Mr. Ivatt determined to 
bring out a modification of the type designed expressly 
for running fast and heavy passenger trains. It should be 
clearly understood that the earlier ‘‘400” type were 
intended simply as an improvement upon the Stirling 
engines, which were built for mixed traffic duty, without 
materially diverging from that pattern. But the bigger 
boiler and higher steam pressure, supplemented by a 
dome and a bogie, had rendered them so much more 
efficient when they had to be employed in express ser- 
vice that it seemed probable they would be equal to all 
the ordinary express requirements of the line if provided 
with still greater boiler power. Accordingly, while re- 
taining the 6ft. 6in. coupled wheels and the 17}in. by 
26in. cylinders, Mr. Ivatt adopted a boiler with 3in. 
additional diameter, 1250 square feet of heating 
surface instead of 1123 square feet, 120 square feet 
of fire-box heating surface instead of 108ft.. and 
20°8 square feet of fire-grate area in place of 
17°8ft. These expanded dimensions involved the 


lengthening of the coupling-rods by 3in., the shortening 
of the chimney, and the bulging out of the boiler over the 


| 


| 


Of these engines, twenty-five 
They are numbered 1321-1340 and 
They have a very massive and powerful 
Tr has fallen to my lot to describe in these columns | 2Ppearance, and in my experience have always done 


driving-wheel splashers. 
have been built. 
1361-1365. 
excellent work. Of this I shall have something to say 
later. 

But there was yet another fresh type to come. Mr. 
Ivatt has always avowed himself a most cordial admirer 
of the splendid single-wheelers designed and built by his 
predecessor. Their sole drawback—as in the case of the 
coupled engines built by the same eminent engineer—-was 
limited boiler power. But whereas Mr. Stirling’s coupled 


| engine had only 916 square feet of heating surface, his 


| 


7ft. 6in. singles and his 8ft. singles, excepting the last 


six, had 1045 square feet. That, however, was excessively | 


small for engines required to perform such arduous duty, 


other professional observers, how these remarkable loco- 
motives could possibly do the work which I have seen 


up the bank at 1 in 200 to the Askham Tunnel; passed 
Retford, 33} miles, in cxactly 37 min. from the start 
slowing down to a walking pace, owing to adverse signals. 
up the ascent at 1 in 198 to Piper’s Wood box, the speed 
did not go below 41 miles an hour.  A_ bad check by 
signals was encountered outside Doncaster, but. that 
station was passed, at reduced speed, 57 min. 14 sec, 
from Grantham, in spite of more than 4 min. delay 
having been occasioned by signals. Thence the train 
had a clear run to York—with the usual service-slow over 
Selby drawbridge—and being in good time the driver 
took matters easily to avoid an unduly early arrival. We 
reached York 2 min. before time, having made the run 
from Grantham in 94 min. 54 sec. inclusive, or iy 
90} min. net, i.e., at the average speed of 54:7 miles an 


| hour with a load of 276 tons, exclusive of engine and 


tender. Certainly it was a very creditable performance, 


| I append the log of the run. 


with boiler power so small. But in the case of the last six | 
| Leeds express from King’s “ross, I made two test trips. 


8ft. single-wheelers built by Mr. Stirling, Nos. 1003-1008, 


1031 square feet of heating surface, notwithstanding that 
their cylinders were, in the case of five of them 19}in. 
in diameter, or 1}in. larger than those of the earlier type, 
while No. 1008 had 19in. cylinders. Tl ere appeared no 
satisfactory way of getting materially lar.er boilers on to 


| engines with driving wheels 8ft. 1jin. in diameter, within 


the limits of the British loading gauge. On the other hand, 


the 7ft. 6in. singles, 7ft. Tin. with new tires — had not | 
only wheels 6in. lower but also piston-stroke 2in. shorter, | 


say 26in. instead of 28in., and as they appeared able to do 


everything that the 8ft. engine could, and to do it just as | 
well, Mr. Ivatt resolved to try an experiment with this class | 


by treating it exactly as he had already treated the 
coupled type, in retaining the Stirling dimension of 
wheels and cylinders,- but employing a larger boiler, 
higher steam pressure, a dome and a bogie. The result 
was the construction at the Doncaster Works of ‘ No. 
266,” to replace one of the old engines designed by Mr. 
Archibald Sturrock, with 7ft. coupled wheels, but rebuilt 
by Mr. Stirling as single. The new No. 266 has 7ft. 6in. 
single driving wheels—7ft. 74in. with new tires; cylinders, 


18in. by 26in.; a large boiler with centre 8ft. 3in. | 


above the rail level; 
surface; fire-box, 7ft. in length; steam pressure, 
170 lb. to the square inch, and a four-wheeled bogie 
under the leading end of the engine, instead of a 
single pair of leading wheels. Mr. Ivatt generously in- 
sists that the chief merit of the design is Mr. Stirling’s, 
and that he has merely modified that gentleman’s design, 
while he disclaims any pretension to novelty in the new 
engine; but I must take leave to differ from him on this 
head. It seems to me that the modifications introduced 
by Mr. Ivatt are so important and valuable as to consti- 
tute ‘‘ No. 266 ” an absolutely fresh type of Great Northern 


1269 square feet of heating | 
| station was passed at 10 miles per hour. 


Next, with No. 266, the new single-wheeler, on the 
continuation beyond Peterborough of the 1°30 p.m. fast 


On the first occasion the load was 205 tons behind 
the tender, equal to 20} South of England * coaches,” 
or seventeen 12-tonners. It will be remembered that this 
journey from Peterbrough to Doncaster, a distance of 
792 miles, is booked to be done in 92 minutes, or at the 
average rate of 52°01 miles an hour, and that it began 
with 24 miles all ‘ton the collar,” continuing in the 
15-mile climb mostly at 1 in 200, and (for the last 
three miles) 1 in 178 to Stoke summit. This then, pre- 
sented a good test of the new locomotive’s capacity in 
the way of hill-climbing and load-pulling. 

Starting from Peterborough, No. 266 got away very 
smartly, and soon gathered speed, and was going at 
60 miles per hour before the first five miles had been 
covered. When Essendine was passed the speed had 
not fallen below 56 miles per hour; at Bytham it was 


| still 53; at Corby 50; and up the final length of 1 in 17s 


| to Stoke Box the minimum was 45. 


The last 15} miles 
to the summit were run in 17 min. 53sec. The Grantham 
signals were adverse, so our speed had to be slowed to 
10 miles per hour; nevertheless we passed Grantham 
Station 35 min. 56 sec. from the Peterborough start. 
Newark, 143 miles, was breasted in 14 min. 1 sec. from 
Grantham, although, owing to adverse signals, each 
Along the 
seven miles of dead level past Carlton the engine steadily 
maintained 65 miles per hour, and up the following 


| ascent, at 1 in 200, to Askham, the lowest speed was 


51°7 miles per hour. 
Approaching Retford, a third 


signal check was 


| encountered, once more bringing down the speed to 10 


engine, and I hold the same opinion with regard to the | 


1321 coupled class. 


Great Northern Railway, and one of great value. I am 


| glad to learn that the ‘‘ 266’ type is being multiplied, ten 


having been put in hand at the Doncaster Works. 

Through the courtesy of the Great Northern authorities 
I have made several experimental journeys with their 
new locomotives. As my object was to test the actual 
practical work done, and not to evolve mere theoretical 
deductions, however interesting these might be from a 
dialectic view-point, I conducted my observations in my 
customary manner, that is to say, I noted specifically 
what each engine did, and under what conditions. 

First, I will take a performance by No. 1322, the 
second of the large eight-wheeled four-coupled engines. 
It came on at Grantham to pull the afternoon East Coast 
Anglo-Scottish dining-car train. The total load behind 
the tender was 276 tons, equal to 27} South of England 
coaches, or to 23 coaches of those railways which reckon 
12 tons as a coach. 

The booked time from Grantham to York was 98 min. 
for the 823 miles, representing an average speed of 
50°7 miles an hour. Starting from Grantham 70 sec. 
late, No. 1822 passed Newark, 14} miles, in 16 min. 
40 sec., maintained a minimum speed of 43 miles an hour 


| 


Each is a new departure on the | 
| by short level bits. 


| 314 minutes. 


miles per hour; but nevertheless, Retford was passed 
35 min. 38 sec. from Grantham, 33} miles, notwithstand- 
ing more than four minutes delay, which left the net time 
From Retford to the final stop at Doncaster 
the locomotive work was very remarkable. The three- 
mile climb at 1 in 198 to Pigers Wood is twice broken 
Nevertheless, and although the 
ascent was started at 70 miles per hour, it was an extra- 
ordinarily smart performance to reach the top without the 
speed once dropping below 61°6 miles per hour. 50 
swiftly did No. 266 slip along with the 205-ton load, that 
the stop at Doncaster was made only 16min. 44 sec. after 
Retford was passed dead slow, the distance being 
17} miles. This is quite an exceptional achievement. 
The complete run from Peterborough to Doncaster was 
done in 88 min. 18 sec., including all delays. The net 
time was 82} minutes. The 50} miles, from Grantham to 
Doncaster, occupied only 52 min. 22 sec. inclusive, or 
48} minutes net. This is the finest performance I have 
ever recorded over that length of the line, when the 
road and the delays are taken into due account. 
In the second instance the load was somewhat heavier, 
212 tons behind the tender, and there was a Very 
severe vide wind most of the way, which hindered 
us considerably. Nevertheless, Grantham was passed 
—again at a slow pace, owing to signals—m 
36 min. 33 sec. from the Peterborough start, and although 
we were again badly slackened at Newark, the distance 
of 143 miles between Grantham and that station wés 
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1 in 13 min. 86 sec., the shortest time in my 
coveree’ ie between those stations, both of which were 
; before, yet we passed the station in 83 min. 
slackened as 33} miles, although signal delays 
eet? As we had now got well in 
had — of our time, the driver could not complete the 
sdvend to Doncaster so smartly as in the previous case, 
ease down toward the end; nevertheless we 
ter in 87 min. 22 sec. inclusive, or 83} 
Peterborough ; 50min. 49 sec. inclusive, 
This, too, must be 


experience 
assed qui 


17 sec. from 


us fully 4 minutes. 


journey 
but had to 


reached Doneas 
‘nutes net from 
per ites net from Grantham. 


admirable piece of work. 

ore experience ‘with this fine engine is well 
It took the Leeds dining-car train, 
from Grantham to Peterborough, 
start to stop, in 28min. 57 sec., the best 


or 474 minu 
deemed an 


Qne more 
worth quoting. 
weighing 
29} miles, 

rformance 
Starting from 


yigorously attac 


and climbed it in 9 min. 8 sec. 


extraordinary 


qy-5 lb. of tractive force for 


steam pressure 1 
behind the tender. 


257 tons 
toward P 


have been done e 


speciall 
bend. 


ite slow. 


257 tons, 


Grantham, 
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the 


nadients of moderate steepness. 


When describing Mr. Ivatt’s large ten-wheeled, four- 
coupled engine, No. 990, on her first appearance about 
tyo years ago, I recorded several specimens of her excel- 
lent work. To these I may now add a more recent in- 
stance. With a Scottish express, weighing 282 tons, No. 
900 ran from York to Grantham, 823 miles, in 92} min., 
passing Carlton, 62 miles, in 66 min., and easing down 
from that point, as the driver had got well in advance of 
the booked time. 


Log of Run with Engine No, 1322.—Load, exclusive of Engine and 


Distance ex London. 


Mis. chs. 


188 13} 


* Very bad signal slack approaching Retford ; 
check Doncaster. 


Selby Bridge. 


Tender, 276 tons. 


Stations, &c. 
Grantham 
Barkstone 
Hougham 
Claypole ... 
Newark ... 
Carlton 
Crow Park 
Tuxford . 
Retford 
Sutton 
Ranskill 
Scrooby 
Bawtry 


new 


Vipers Wood Box ... 


Rossington 
Doncaster 
Arksey 
Shaftholme 
Moss 
Balne 
Heck 
Templehirst 
Selby 

Riccall 

Escrick 

Naburn ... 
York 


over that stage I have ever, noticed. 
single-wheeler 
kedthe 54 miles unbroken rise at 1 in 200, 
This appeared to me an 
performance for an engine having only 
every pound of effective 
n the cylinders, hauling a load of | 
The subsequent descent | 
eterborough was very swiftly made, but could 
ven faster had not the driver been 
y cautioned against ‘ excessive speed”? down the 
“As it was, he maintained a nearly uniform high 
velocity along the level length approaching Peterborough, 
and made a quick stop on reaching that station. The 
distance of 23} miles from Stoke Summit to the Peter- 
borough stop was covered in 19 min. 54 sec. These 
three experiences unquestionably stamp Mr. Ivatt’s 
new single-wheeler as one of the most efficient express 
egines in tne kingdom, even with heavy loads, upon 


Actual times. 


..dep. 4 28 10 
pass 35 10 
36 54 
‘ 40 29 
44 
jl 4 
52 1 
57 27 
5 Of 
” 8 58 
11 26 
13 27 
KA 15 30 
” 17 55 
20 11 
25 24+ 
28 19 
30 45 
33. 39 
’ 36 41 
38. 7 
40 48 
15 39t 


5d 26 


arr, 6 3 4 


} Slackened 


to 10 m. h. 


Logs of Runs with Great Northern No, 266.— Loads, exclusive of 
Engine and Tender, (A) 205 tons; (B) 212 tons. 


Distance ex Actual Actual 
London. Stations, &c. times, times, 
Mls, chs, A. B. 

‘6 29 Peterborough dep. 3 432 .. 3 2 7 
71 Helpston pes F 
M 67 ‘Tallington 15 31 13 28 
SS 515... Essendine 19 ¢ 17 44 
Bytham ... 23 27 22 0 
“74 Corby 29 31 28 29 
10 § Stoke Box 33 32 24 
Bt... Ponton ... 35 50* 35 0 
105 36). Grantham 40 28+ . 38 40+ 
19 Barkstone 45 5 43 12 
423. Hougham 46 40 44 46 
30}... Claypole... 50 48 5 
20 Newark 54.29%... 52 16+ 

> 31}... Carlton ... 4 224 58 24 

in 30%... Crow Park 3:16 59 18 

Bi 20; .. Dukeries Junction ., 7 28 1 3 30 

134 72 Tuxford ... 8 16 419 

138 40... Askham... 11 23 72 

ii 49} Retford ... ; 16 6t 11 

143 58} Sutton ... 19 29 15 19 

145 16 Ranskill .... 21 32 17 28 

Serooby ... 23 14 19 17 

21 4 

Pipers Wood Box... 2640... 

133 Rossington 28 22 ... 24 44 
... Doncaster arr, 43250 ... 4 29 29 


* Bad signal slack, 10 m. h. 


Newark to Retford, 


Condensed Log of Runs with 


and bad slack. for slack, 15 m. h, 


Engine No. 990.—Load, exclusive of 


Engine and Tender, 293 tons to Doncaster, 272 tons thence. 


York... 
Selby 


Retford 
Carlton 


Newark, 


Grantham 


Signal slack, also slack to 10 m.h. near Selby bridge, +Eased 


Doncaster 


down from Carlton 


dep. 2 50 16 
pass 3 6 53* 
” 27 0 
” 45 28 
58 10} 


arr. .4 24 42 


5m.h. Signal 


over 


t Long 
h, (B) Side wind very “severe 


EXTRACTING TOOL F 


Me 


OR ARTESIAN WELLS 


Rounded to 
5¢ Rad. 


Fig.2. 


ARTESIAN WELL EXTRACTING TOOL. 


THE accompanying drawing illustrates a grab tool specially | 


constructed to raise a broken boring chisel at Crawley 
Waterworks. The sinking consists of a steined well 300ft. 
deep, and below this again of an llin. bore hole, which 
it was required to sink a further distance of about 340ft. 
At about 238ft. down, however, the chisel broke off below 
the collar, and having taken an oblique direction, it lay 
slanting in the bore hole. Owing to this and its gradual 
silting up, together with the superincumbent weight, the 
bore being always full of water, the chisel defied all efforts 
with the ordinary tools for nearly two months. Mr. C. O. 
Blaber, M. Inst. C.E., the engineer to the Waterworks Com- 
pany, then decided to place the matter in the hands of Messrs. 
Courtney and Birkett, engineers of Southwick, Brighton, who 
have had large experience in well work, with the result that 
this tool was designed and constructed by them, and they 
also carried out the raising operations. It may be remarked 
that the chisel was so silted up that this grab had to be used 
as a digging tool until sufficient clearance was got to obtain 


a fair grip. This having once been effected, the broken chisel | 


was raised, not, however, without an enormous strain upon 
the two very powerful steam winches to which the hauling 
gear was attached. The drawing almost speaks for itself. 
Fig. 1 is a section, Fig. 2 is a side view, Fig. 3 is a plan, 
Fig. 4 is a plan with jaws, &c., removed. The gripping jaws, 
it will be seen from Fig. 1, are actuated by a nut working on 
a spindle having a thread onit. From trunnions on this nut 
the movement is communicated to the jaws by means of 
suitable links forming a toggle joint of great power, the 
screw being actuated by the boring rods. The dotted position 
shows the grab arms when closed on the chisel. 


OF MECHANICAL ENGINEERS. 


GRADUATES’ MEETING. 

ON Monday, 12th March, a meeting of the graduates of the 
Institution was held, Mr. H. Graham Harris, member of Council, 
occupying the chair. Mr. Brees van Homan, graduate, read a 
paper on ‘‘Steel Skeleton Construction, as applied to Buildings on 
the American System.” The author opened his paper by giving 
the principal reasons for the introduction of the above system. 
The vertical extension of buildings is necessary owing to the value 
of ground, and the introduction of steel construction has enabled 
the thickness of walls to be reduced, thereby preventing the waste 
of room in the lower floors of buildings. The columns, forming 
the principal part of the steelwork, are usually built up of rolled 
steel sections. The floors of the building are carried by steel 
girders, which also generally carry the walls running from floor to 
floor. For foundations a gravel soil, confined laterally, is the best. 
One-half to one-fifth of the load causing settlement is usually taken 
as the safe load. For soft soils piles are used. For buildings of 
over twenty storeys the raft. system of foundation is used, the 
foundation consisting of a series of layers of rolled joists, bedded 
in concrete. Caissons are usually sunk for the heaviest types of 
foundations. The loads vary with the character of, and use to 
which the building is to be put. The factor of safety used in 
designing the steelwork is from three to four. 

For fireproofing, brick, terra-cotta, plaster, and asbestos are 
used. The prohibitive price of the latter prevents its greater 
usuage for this purpose. Caps and bases for the stanchions are 
not used, joints being made at every two or three floors. As 
regards painting, the steel should be scraped and well cleaned, 
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AUTOMATIC FLUSHING TANK 
SYPHON. 

ON small sewers and dead ends of sewers, where the flow 
| is not sufficient to keep the pipes clean, automatic flushing 
| tanks are very generally provided, which discharge a body of 
| water into the sewer at intervals. The accompanying illus- 
| tration represents the Walker patent syphon and flushing 
| tank, which is one of the styles now being extensively used 
in the United States. 

The manhole is a brick or concrete chamber of desired form 
| and capacity, and in it is built the ventilating shaft opening 

into the sewer, this shaft serving also as a lamp-hole for 
The cast iron trap or syphon has 
Over 


THE WALKER 


| 


| inspecting the sewer. 
within it a smaller syphon for starting the operation. 
| 
| 
| 


HE 


878 
878 
W 


the trap is set an iron bell, on the outside of which are two 
ports, which unite with a pipe running down a short distance 
into the leg of the syphon. When the tank has been dis- 
charged, the main trap is left filled with water up to the level 
of the opening into the sewer. The tank then begins to fill 
again by the small stream of water from the cock, which can 
“be adjusted to give any desired flow. The water rising in the 
tank first seals the opening between the bell and the leg of 
the syphon, and then seals the opening of the ports, which 
forms a secondary syphon. As the water rises, its pressure 


and a coat of linseed oil applied before riveting. When finished 
two coats of metallic paint, made from the oxides of lead or iron, 
should be applied to the steelwork. This should not set in less 
than thirty hours, 

For floor loads experiment has shown that 33°3 Ib. per square 
foot is sufficient in most cases. In New York 75 lb. per square 
foot, and in Chicago 70 Ib. per square foot, are to be provided for. 
Wind pressure is neglected in buildings of less than 100ft. in 
height. Above this height a horizontal pressure of 30 Ib. persquare 
foot on the exposed surface must be provided for. The cost of 


such buildings as the author described is from 1s. 6d. to 2s. per | 


cubic foot. 

The: Chairman warmly congratulated- Mr. van Homan on his 
paper, and started the discussion. A description of the French 
system of concrete piling, and a good discussion followed. 


compresses the air in the long leg of the syphon, and forces 
the water out of the leg until it gets below the bottom of the 
small trap, through which the air at once escapes. This 
relieves the pressure resisting the head of water in the tank, 
and the water immediately begins to pour through the trap 
and out into the sewer, until the tank is empty, but leaving 
water in the trap, while the secondary syphon in the bell 
assures the proper supply of air to the main syphon. 


Last week the section of the Dublin tramways system 
to Lucan was re-opened to the public after having been 
from steam to electric traction. 
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WINDING MACHINERY, DOLCOATH MINE 
MR. WILLIAM MORGANS, ENGINEER 
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WINDING FROM DEEP MINES. 
No. I. 

Tue problem of winding useful minerals from great 
depths is one that the mining engineer is more and more 
frequently called upon to solve now-a-days ; and at the 
Engineering Conference of the Institution of Civil 
Engineers, held in June last year, the significance of this 
question was brought into considerable prominence by 
the large proportion of the limited time at the disposal of 
Section IV. that was allotted to the consideration of the 
subject. 

The installation of a deep mining enterprise is a 
costly undertaking, and can only prove remunerative 
when in the subsequent exploitation useful loads are 
raised at high velocities; but in all cases the useful load 
is only a small proportion of the total mass that 
has to be set in motion, brought to a high velocity, and 
again brought to a standstill during every complete wind 


re 


* ---- 72 Between Raek---- 


Fig. 2—COMPLETE PLAN 


| through a shaft. This is evident when it is remembered 
| that the motive power developed by the engine is 
| expended in overcoming the frictional resistance of the 
winding apparatus, and in communicating velocity to all 
the moving parts, as well as in raising the useful load of 
minerals. The work is, moreover, emphatically inter- 
mittent in character, and, therefore, altogether its effective 
and economical execution entails the consideration of 
many special points. As an example, to accommodate 
the great length in the case of eylindrical rope either 
drums of big radius or drums of great length must be 
used, for it is absolutely inadmissible to allow the rope 
to overlap; the drum of great length cannot be used 
with a fixed engine, because the rope at either 
end gets too far from the plane in which the 
head-gear pulley runs, and this “angling” of the 
rope is not only prohibitively injurious to the rope 
itself, but also it is a source of loss and danger. It has 
hence become the common practice to employ drums of 


Length of Rack -------------- 


large radius, which are consequently also of considerable 
weight, necessitating the employment of powerful engines 
to overcome not only the weight, but also the highly: 
levered load dependent tangentially from the extremity af 
the great radius; hence large cylinder engines, with only 
moderately long stroke, are brought into requisition; with 
the result that when at work the periphery speed is hig 

and the piston speed comparatively low, the ratio being" 
many cases 6 to 1, a factor that neither tends to economy 
of working nor to safety as regards overwinding. \ - 
arrangements are introduced to equalise the lca 

on the engine and to prevent overwinding, or to mitl- 
gate the effect of an overwind, but none of them 
touch the point just raised, namely, the ratio of piston 
speed to the periphery speed. This, however, 1s ™ 
important point, inasmuch as by raising this relia, & 
smaller engine, with greater piston speed, would do the 
work of the larger and more expensive engine now 
generally employed, and would effect economical changes 
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i h engine and engine-house. This matter 
al attracted as the systems 
red by Craven, Koepe, or Whiting indicate, but 
ineubtedly ‘the most daring and original is that now 
Me ~ introduced at Dolcoath mine by its inventor, Mr. 
per m Morgans. ‘To overcome the pernicious effect of 
ve pair radius Mr. Morgans uses a drum of small 
- eter, so rendering it possible to employ a smaller 
— ‘and to overcome the angling difficulty he 


pn ‘the drum to travel at right angles to the direc- 
> of the rope a distance equal to the diameter of the 


h revolution of the drum. The rope is thus 


pe tly in or about a straight line with its head- 


kept constan 

The manner in which this is effected will best be 
gathered by reference to Figs. 1, 2, and 3, from which it 


| steam brake; it can be fixed at one end of the engine, 
| as indicated in Fig. 2, and in traversing, the engine itself 
'can be made to strike the valve spindle and put on the 
| steam brake, and as there is a margin of 81ft. for one 
_ revolution, it should effectually prevent overwinding. As 
a precaution against accidents it will be observed that 
| the worm and worm wheels are in duplicate, and that 
| there are four pinions, so as to ensure traversing, even if 
| one, two, or even three pinions get out of order, and if 
all were to get out of order the arrangement would 
! simply become an ordinary winding engine with long 
| drums. 
| It will thus be seen that Mr. Morgans’ traversing wind- 
| ing engine is an ordinary double-cylinder winding engine, 
| bolted on a steel frame so as to self-contained and 
' independent of masonry foundations; it is built to work 
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Piston 24 
Stroke 16" 


Blogging) 


— 
Bolts) 
— 

| 
Fig. 3-END ELEVATION 


will be seen that the engines, along with the frame-and 
the drum, are mounted on a carriage consisting of 
girders which carry bearings for the wheels and support 
the cross girders. These girders in turn have fixed to 
them the smaller girders, and not timber supports as 
shown in the figures, to which are bolted the bed plates 
of the pair of engines, and they also support the drum. 
At each end of the drum shaft are the worms—Figs. 1, 2— 
which gear with the worm wheels ; the latter are secured 
on shafts supported and free to rotate in the brackets 
seen in Fig. 2, and they are, moreover, provided at 
eahend with pinions that gear with the inverted 
racks which are bolted to cantilevers fixed in the 
walls of the engine-house, as shown in Fig. 3. 
arrangement the revolution of the drum causes the whole 


By this | 


at 140 |b., although during sinking it will work simple 
and at 100 Ib., subsequently a low-pressure cylinder will 
be put in place of one of the cylinders, and the engine 
will work compound. The ropes to be used will not 
exceed 5iin. in circumference, or 28lb. to 29 lb. per 
fathom in weight. The cages and loaded tubs are 
estimated to weigh 63 tons, of which the useful load will 
be 3 tons, and allowing two minutes for each wind from 
adepth of 3000ft., and half a minute for changing tubs, 
the ore raised per hour will be 72 tons, sufficient to keep 
a large mill going. 3000ft. in two minutes is, however, 
by no means regarded as the limit of speed. It is ex- 
pected that the engine will do the work with the con- 
sumption of about 20 1b. of steam per indicated horse- 
power per hour; the traversing of the total mass of 150 
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Fig. 4—-DETAILS OF STEAM PIPE JOINTS 


carriage bearing, engine, drum, and accessories to travel 
from side to side on the rails provided for the wheels to 
Tun on; and by adjustment the amount of travel per | 
revolution can be exactly arranged. This, too, permits 
of the use of a cylindrical drum of moderate diameter | 
Without fear of. overlapping or angling. At Dol- | 
coath, for instance, to wind from a depth of 3000ft. | 
the drum will be 21ft. long and 10ft. in diameter, whilst | 
the engine cylinders will be 24in. in diameter, with a | 
stroke of 60in., and the excentrics will work on a long 
crank. With all these favourable features the engines 
will be capable of doing the allotted work on a compara. | 
tively small steam consumption, and, besides, the ratio 
of piston speed to periphery speed will be 5ft. to 15ft., a 
remarkable contrast to that given above, which, more- 
over, permits of much greater piston speed being em- 
Dioved; the inventor talks of 1000ft. a minute. The | 
arrangement adapts itself well to the application of the | 


tons 17ft. is estimated to require 5 horse-power. Various 
other details and dimensions may be gathered from 
Figs. 1, 2, and 3. 

There remains one point about this engine to notice, 
that is the steam pipe arrangements, and these are set 
forth in Fig. 4. They are elbow-jointed pipes, and have 
three spigot-and-socket joints. The first, A, is fixed at 
the end of the fixed steam pipe from the boilers, the 
second, B, is placed at mid length, and the third, C, tra- 
verses with the engine. In each case the stopping 
box and gland revolving on the spigot is shown, and 
also the tracing and framework for supporting the 

ipes. 
" var comparison it may be well to give dimensions of 
the large winding engine recently built by the Nordberg 
Manufacturing Company of Milwaukee, from the designs 
of Mr. Bruno V. Nordberg, for the Tamarack Mining 
Company. The leading published dimensions are :— 


Four steam cylinders, each 34in. by 60in.; main bear- 
ings, 24in. by 15in.; crank pins, 12in. by 15in.; cross- 
head pins, 64in. by 12}in.; diameter of drum, 25ft. ; 
length of drum, 24}ft.; capacity of drum, 6000ft. 14in. 
rope; total weight, 531} tons, a quarter of it being 
weight of the drum and shaft. The work to be done is 
to hoist the load from a depth of 6000ft. at a speed of 
4000ft. per minute, the load being made up as follows :— 
6000ft. 14in. rope, 21,800 lb.; cage, 4200 lb.; two cars, 
4000 Ib.; rock, 12,000 lb.; total, 42,000 Ib., or 18} tons. 
The drum is cylindrical at the centre but conical at the 
ends, and with the cage at the surface the rope connected 
to it extends beyond the conical end over the cylindrical 
part of the drum; hence, in restarting, one rope unwinds 
from the cylindrical portion and the other winds on the 
smaller end of the cone, with the result that the actual 
balancing effect does not come into play until some way 
in the wind. And it may be noted that the ratio of the 
piston speed to the rope speed is only 1 to 7°8 for the 
cylindrical part of the drum. 

Mr. Morgans claims that with his traversing engine the 
work to be performed by this four-cylinder engine could 
be done with similar steam pressure and ratio of expan- 
sion, and at the same rate, by an engine of far less weight 
with two cylinders of 36in. by 72in. and a drum 16ft. in 
diameter traversing 15ft. each wind. Under these cir- 
cumstances the ratio of the piston speed to the rope 
speed would be as high as 1 to 4:1. Should, however, 
the cylinders be increased in length for a 60in. stroke, 
and their diameters increased commensurately to 40in., 
the ratio of the piston speed to the rope speed would 
not be so favourable, but, nevertheless, would still 
stand at 1 to 5. 


OFFICIAL TRIALS OF H.M.S, GLORY. 


HER Majesty’s first-class battleship Glory, of 12,950 tons dis- 
lacement, and 13,500 indicated horse-power, built and engined by 
ird Brothers, of Birkenhead, has just completed her official 
trials in the English Channel. On these trials the Admiralty was 
represented by Mr. W. J. Berry, Assistant Constructor, and Mr. 
J. H. Ellis, Engineer Inspector ; and the Dockyard by Mr. Godbear 
and Mr. Roberts, the vessel being in charge of Captain Parr, of 
the Steam Reserve ; the contractors were represented by Mr. Roy, 
Mr. Laird, and Mr. R. Ratsey Bevis, jun. 

A 30-hours’ trial at one-fifth of the contract power, and another 
30-hours’ trial at about four-fifths of the contract power, having 
previously been satisfactorily completed, the eight hours’ full 
power trial took place on the 23rd ult. It was decided to make 
this trial over the new 25-fathom course recently plotted out by the 
Portsmouth Reserve, and the vessel proceeded to Portland on the 
22nd, having previously completed her anchor trials at Spithead, 
and anchored there for the night. Proceeding next day, the eight 
hours’ trial was commenced at 8 a.m. Four runs were made on 
the course off the Start in the teeth of a moderate westerly gale, 
and, under the somewhat adverse circumstances, a speed of 18°124 
knots was obtained. The vessel was then headed up Channel, and 
throughout the entire trial the engines and boilers worked 
satisfactorily. 

The results of the trial were as follows :—Mean steam in boilers, 
275 lb.; vacuum, 27in. starboard, 26in. port; revolutions, 108°5 
starboard, 106°7 port; indicated horse-power, 7021 starboard, 
6724 port ; total mean indicated horse-power collectively, 13,745. 
Coal consumption, 1°58 Ib. per indicated horse-power per hour. 
It may also be interesting to state the results of the 30-hours’ trial 
at 10,250 indicated horse-power, which had taken place a few days 
previously. Steam, 250 vacuum, 27°4in. starboard, 26°4in. 
port ; revolutions, 99°4 starboard, 94°2 port; indicated horse- 
power, 5253 starboard, 5334 port ; total collectively, 10,587. Coal, 
1°7 lb. per indicated horse-power per hour. Mean speed, 16°78 
knots. After finishing the eight hours’ full-power trial, the usual 
stopping, starting, and reversing trials, &c., were completed. 

The principal dimensions of the Glory are:—Length, 390ft.; 
breadth, extreme, 74ft.; displacement at load draught, 12,950 tons. 
Her propelling machinery, designed by Laird Brothers, consists of 
two sets of triple-expansion engines, each having three vertical 
cylinders of 30in., 49in., and S0in. diameter respectively, with a 
piston stroke of 5lin. They each drive a four-bladed gun-metal 
screw propeller. The engines are designed to develop 13,500 
indicated horses at full power. Steam is supplied by twenty 
water-tube boilers of the Belleville type, consisting of fifteen 
generators of nine elements, and five of eight elements, with an 
economiser to each boiler. The total heating surface of generators 
and economisers is 33,700 square feet, and the grate surface 1055 
square feet. 

The Glory is the first battleship of the Canopus type built by 
private contract to be delivered, and there is no doubt that the 
completion would have been anticipated but for the engineers’ 
strike, and the delay in obtaining deliveries of material of all 
kinds, particularly the armour. The vessel will now be rapidly 
—— forward for commission, and her gun trials will take place 
shortly, 


Tue EasTERN Rattway or Cuina.—The Novot Vremya learns 
from Vladivostock a very unsatisfactory account of the work of 
constructing the Eastern Railway of China. It appears that there 
is a great lack of order, and that in consequence the work is not 
making good progress. The constructors prefer to engage Chinese 
labourers, as they will work for lower wages than will the Russians. 
The Chinese ask only from thirty to forty kopecks a day ; the 
Russian labourers demanded at first two roubles, and only in view 
of competition would they reduce their demands to one rouble 
twenty kopecks. This compelled the constructors to employ only 
Chinese labourers. The result of employing this cheap labour was 
soon manifest, for the Chinese at once set to work to add to their 
scanty pay by other means, which took the form of plundering the 
Russians at all points. The troubled question of wages naturally 
interrupted the work ; sleepers and rails could not placed in 
position to keep pace with the construction of the railway embank- 
ment, and this resulted in great delay in bringing up wagons, 
locomotives, and other mechanical material. The transport of 
building material was thrown into great disorder, and the necessary 
supply of wood could not be conveyed without vexatious inter- 
ruptions. On the section of the line between Onon and Charbin, in 
Siberia, towards the Manchurian frontier no rails have been laid, 
and only between Charbin and the frontier station are trains 
running with labourers and material. This state of matters led 
to the dismissal of M. Yugovitsch, the chief engineer of the 
Eastern Railway of China, and M. Ignatius took his place. A 
strike has also occurred among the telegraphists. At twenty 
stations the telegraph clerks simultaneously left their duties, as 
they were not satisfied with their pay of forty roubles a month. 
There is a report that the various officials engaged do not receive 
the wages which they were promised. However, it is hoped that 
railway construction in Manchuria will be on a satisfactory basis 
with the approach of spring. There is a likelihood of completi 
the construction of the railway during 1901, although there. wil 
then remain the work of building the necessary bridges, and that 
work will not be tinished before 1902. 


|| 
| 
| 
[/ / 4 f 
| \ | 
i | | | | | | 
Wa 
aly: 
nly 
ith 
gh 
in 
ny 
us 
ad 
ti- 
m 
mn 
n § 
q q 


THE ENGINEER 


Marcu 16, 1999 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions or our 
correspondents. ) 


AN OPTICAL PROBLEM. 


Str,—I am much obliged to your correspondents Mr. Seabroke 
and “J. W. B.” for their letters in last week's ENGINEER. Unfor- 
tunately these are in no wise conclusive. May I venture to add 
that it seems to me that the pages of THE ENGINEER are very 
suitable for the further discussion of problems about light ? 

To begin with Mr. Seabroke. I do not understand him, and he 
has not understvod me. I will state my question again in another 
form. When a common iens is employed, as in a primitive 
camera, to take a picture, say, of a tree, it inverts the picture. 
This result can only be brought about by the crossing of the rays 
of light. These either cross in a mathematical point, or they do 
not. Mr. Seabroke and “J. W. B.” say they do not. 

We must then have something like what is shown in the accom- 


panying diagram. A is the lens. The lines no longer all cross in 
a mathematical point at B, but instead we have a maze of lines all 
crossing through an extremely small area, ‘J. W. B.,” speak- 
ing of a magic lantern lens, say, gin. diameter, but that is a very 
imperfect affair. [have some knowledge of astronomical telescope 
work, and I know that with a good 3in. achromatic the locus of 
crossing is a tiny speck. How is it possible for all the rays falling 
on the lens to tind space to pass each other without interference ! 
What conception can be given of an ether or anything else that 
can permit a multitude of vibrations past all counting, to get 
through without interfering ? 

The whole theory of interference was well stated by Young as 
far back as the beginning of the century. In 1801 he wrote, 
‘*Suppose a number of equal waves of water to move on the sur- 
face of a stagnant lake, with a certain constant velocity, and to 
enter a narrow channel leading out of the lake. Suppose, then, 
another similar cause to have excited another equal series of 
waves, which arrive at the same channel with the same velocity 
and at the same time with the first. One series of waves will not 
destroy the other, but their effects will be combined. If they enter 
the channel in such a manner that the elevations of the one series 
coincide with those of the other, they must together produce a 
series of greater joint elevations; but if the elevations of one 
series are so situated as to correspond to depressions of the other, 
they must exactly fill up those depressions, and the surface of the 
water must remain smooth—at least I can discover no alternative, 
either from theory or experiment. Now, I maintain that similar 
effects take place whenever two portions of light are thus mixed, 
and this I call the general law of the interference of light.” 

To this I may remark that, so far as water is concerned, the 
coincident half-length waves will not fill up the spaces and produce 
still water. We still have waves, but they will be waves of half 
the size, and their form and size will depend on the nature of the 
liquid in which they are made. I have never yet seen any satis- 
factory mathematical proof that the waves in a fluid of infinite 
elasticity, such as the ether is, can annihilate each other, nor any 
explanation of what becomes of the energy of vibration destroyed 
in such a case. This, however, is beside the issue. 

To my mind, the very narrow space in which the lines cross each 
other in my sketch is the ‘‘ narrow channel,” and I want to know 
how it happens that, no matter what the size of the lens, the 
waves never coincide in half lengths in the narrow space. The 
lengths of waves lie, roughly speaking, between ;;},55 of an inch 
for red, and g5}$55 of an inch for violet. Fresnel’s well-known 
inclined mirror experiment shows that within quite a short distance 
the wave lengths are easily broken up. It is clear that the length 
of the line C Bin my sketch may readily differ from that of the 
line D B by half a wave length. Why does not interference take 
place in this case as in Fresnel’s experiments ? 

I must ask Mr. Seabroke to excuse me if I say that I can form 
no concept of a spherical wave. I am like Hertz, whose book you 
have recently reviewed ; I must form a mental image of a physical 
phenomenon before I can reason about it. 

Possibly some of my difficulty arises from my conception of the 
ether as a fluid—a something which can be acted on by matter, 
and which reacts in its turn. We are told what is the length of a 
wave of light ; that is to say, the distance from crest to crest ; but 
I have never yet come across any numerical statement of the 
amplitude or transverse width of a wave. 1| suppose that a wave 
coming from the sun might be as wide as its diameter, 800,000 
miles. I take it for granted that there is some finite amplitude, 
but I am not sure that there is. Can either of your correspondents 
~ 3 : It is evident that it must be extremely minute in the focus 
of a lens. 

I do not understand what Mr. Seabroke means by the 

amplitude of the vibrations.” Does he mean the height of the 
waves, so tospeak/ Another thing concerning which there is no 
information. 

As to the nature of the ether, I quite agree with ‘J. W. B.” 
It is a convenient something or nothing, at will. I may point out 
as one of a multitude of inconsistencies that Dr. Oliver Lodge, in 
order to make it explain electrical phenomena, says that it must be 
continuous or non-atumic. But in order to explain the fact of 
dispersion—a crux of the undulatory theory—Cauchey, the great 
French mathematician, has shown the ether must be atomic or 
discrete, while Poisson has by his investigations shown that at 
a considerable distance from the source of light all transverse 
vibrations must become longitudinal if the medium be continuous. 

March Sth. ¥ 


Sir,—With reference to the statement in your last issue by 
‘“‘Lucigen,” that I am either wrong or obscure in saying that 
waves of light of different colours cannot interfere, I believe I am 
quite correct in making such a statement, meaning, of course, 
that a wave of, for instance, red light, cannot interfere with one of 
yellow, or of any other refrangibility. I think my meaning was 
clear from the fact that I went further in saying that interference 
could take place only between parts of the same wave. Your 
correspondent gives as a reason against such a statement that 
interference rings and lines are given by white light, that is, light 
of all colours, When such a phenomenon takes place, as it would 
do in the case of diffraction rings round the image of a star in a 
truly achromatic telescope, it is due to a portion of the wave of 
each particular refrangibility interfering with the other portion of 
the same wave. For instance, parts of red waves interfering with 
the remaining parts of themselves, and parts of blue interfering 
with the remaining parts of themselves. On the second point of 
his letter, it is quite true that the alteration of the length of a 
wave alters its refrangibility, and its effect on the eye is that of 
another colour ; but the delay of a wave, or part thereof, is quite 
another thing to a change of its length. The phenomenon of 


interference is in no way due to change of wave length, but to the 
retardation of part of a wave by any means, actually or virtually, 
by making it traverse a longer path than the other portion of the 


same wave, so that on again coming together the crest of one coin- 
cides with the hollow of the other. A diagram and full explana- 
tion of the above may be seen in almost any book on = under 
the heading of ‘‘ Newton’s Rings.” I may suggest by way of 
illustration the interference between two portions of the tidal 
wave, which, parting in the South-West of England, pursues, one 
a course of high velocity round the North of Scotland, and the 
other with a lower velocity up the English Channel. These two 
portions meeting in the North Sea with a relative retardation of 
six hours, bring one high, and the other low water, causing no tide 
in that particular locality. 


Rugby, March 12th, Geo, M. SEABROKE. 


PURIFICATION OF ACETYLENE GAS. 

Sir,—In a recent article in THE ENGINEER under the above 
heading, the claims of the chloride of lime process as compared 
with chromic acid and cuprous chloride processes are put forward, 
but a doubt is thrown over it, as the writer, while giving several 
precautions which should be followed until some means of prevent- 
ing the formation of explosive chlorine compounds be discovered, 
adds, ‘‘if that be ever practicable.” 

The first to suggest the use of chloride of lime, as mentioned in 
the article, were two Scotsmen—British Patent, 24,414, 1896—and 
the system about to be described is the result of a great number of 
experiments in the laboratory, and practically in connection with 
the generators made by the firm with which they are connected. 
Since 1896 a puritier, of a more or less complete form, has been 
used on all of their machines. The perfected purifier, in a simple 
and convenient form, has for some time been on the market. 

It is admitted that thechloride of lime removes all the impurities 
from acetylene, but the disadvantages are said to counterbalance 
the result. These disadvantazes are that a highly-explosive com- 
pound—chloride of nitrogen—may be formed, and that chlorine 
may be added to the gas. Explosions of chloride of nitrogen have 
occurred in-several places, and the very objectionable smell of 
chlorine has made its presence known in several installations in 
this country as well as at Veszprim. 

To prevent the formation of chloride of nitrogen it is necessary 
to remove the arumonia generally present in crude acetylene. The 
amount is so small that it is impossible to remove it by merely 
washing in water, and an acid washer is absolutely necessary. If 
an acid washer cannot be employed, owing to want of pressure at 
the generator, solid calcium chloride, or a mixture of calcium 
chloride and coke, pumice stone, or such like substance, might be 
employed. With an acid washer, merely bubbling the gas through 
is not sufficient, and it is necessary to adopt means to break the 
bubbles and keep the gas as long as possible within the solution. In 
the apparatus described below this is attained. 

As a further security commercial chloride of lime is not used. 
A poor quality of, say, 25 per cent. strength, or the commercial 
article mixed with a proportion of lime, is utilised. Should any 
ammonia pass the washer, and chloride of nitrogen be formed, the 
free lime present at once absorbs it. A lime chamber is added to 
remove any chlorine and moisture carried from the preceding 
chambers. 

The points in the complete process to be noted are the acid 
washing apparatus, and the use of the low-grade chloride of lime 
or the mixture described. As these are new, and satisfactory 
results have been obtained, it ay be allowed that the advances in 
purification are not all of foreign origin. 

The sketch shows clearly the arrangement ; A is an acid washer 


showing an inclined plate which keeps the gas as long as possible in 
contact with the solution ; B, chloride of lime chamber; and C, 
lime chamber. 

The acid washer lasts for a very long time, and shows little signs 
of exhaustion after six months’ use. The same applies to the lime. 
The chloride of lime requires to be renewed more frequently, 
depending upon the amount of gas passing. It should be quite 
dry, and the gas cooled before passing through it as the chloride 
of lime is converted into calcium chloride and hypochlorite by the 
moisture. 

88, College-street, Aberdeen,’ A. Gro. SMITH. 

February 26th. 


HORSE-POWER OF NORTH-EASTERN LOCOMOTIVES. 


Sir,—-In your issue of the 23rd inst. I notice an account of a 
very interesting run on one of Mr. Wilson Worsdell’s new four- 
wheel coupled express engines. It is stated that after starting 
from Newcastle a speed of 60 miles per hour was attained by the 
time Bensham was reached, the distance being 15 mile. The 
train drawn weighed 320 tons, whilst the engine and tender—I 
gather from your issue of February 2nd—weigh approximately 
90 tons. This gives a total weight of 410 tons, and to give this a 
speed of 60 miles per hour from rest in three minutes fifty-six 
seconds would require a mean horse-power of 851°1. To this 
must be added the train resistance after allowance has been made 
for the effect of gradient. The latter, I note from Mr. J. A. F. 
Aspinall’s paper on ‘‘ Express Locomotives,” read before the last 
Railway Congress, is, approximately, 1 in 500, and if the former be 
taken as averaging 10 lb. per ton, this gives 138 horse-power 
additional, or a total average horse-power of 989°1 for three 
minutes fifty-six seconds. It is evident, however, that as it took 
nearly four minutes to run 14 mile, the acceleration during part of 
the run could not have been very great, and therefore during 
part of the run the horse-power must have been greater than that 
given. A mean horse-power of nearly 1000 is, however, a very 
remarkable performance, and it would, I am sure, be of great 
interest if diagrams of a similar run could be published. 

69, Victoria-road, Horwich HENRY FowLer. 

March 10th. 


TANDEM SINGLE-CRANK ENGINES. 

Str,—Your issue of November 24th, 1899, contains a letter from 
us and a woodcut of our original single-crank tandem engine. In this 
letter we say, ‘‘We have now practically discontinued making 
these single engines, except for special purposes, as for most of 
our work engines of a modern type have superseded the older 
pattern.” In the face of this letter it must have taken consider- 
able ingenuity on the part of your correspondent Mr. J. W. 
Boulton to twist it into saying we claim this design as “‘ something 


new.” We have, however, pleasure in referring Mr. Boulton to 


issue of your contemporary HKngineering of February ». : 
which he will find and = 1900, in 
launch machinery, and which, both in design and result; preys 
the best of our belief, quite new. m8? Ate, to 
The originality, or the reverse, of our Kingdon patent hoile 
not previously entered into the discussion ; we now ele. had 
Boulton claims to have unearthed something like it in an an = 
steam carriage. We are also aware that the prototyy eau 
modern water-tube boiler was recently discovered at Ponk rei ke 
presume therefore that Messrs, Thornycroft, Yarrow, ra “aad 
in consequence, no claim to any merit in their respective desi a 
We had not previously noticed Mr. Harker’s letter in you = 
of December 8th, 1899, but may now inform him that jt is _ 
nine years since we gave up the straight link in our Ki — 
engines. Mr, Harker’s information would appear to be like ~ 
single-tandem engine in question, out of date. , the 
SIMPSON, STRICKLAND, AND Co,, Limrrep, 
Dartmouth, South Devon, March 12th. , 


PETROLEUM FUEL, 
Sir,—Your correspondent ‘ Russia,” page 200, will tind so 
valuable information, as to the results obtained with a loesinaine 
boiler when firing varying quantities of coal per square foot 7 
grate surface per hour, in a paper presented by Professor W f 
M. Goss at the meeting of the New York Railroad Club, Septem. 
ber 17th, 1896. Abstracts of this paper were published jn the 
Railroad Gazette of September 18th, 1896, and in the Raileas 
Review of September 19th, 1896. q 
I do not know of any trustworthy figures regarding the maximum 
amount of petroleum or ‘‘astatki” that it is possible to burn per 
hour, but | do know that extremely large quantities can be wasted 
by inefficient burners and unskilful manipulation of the regulating 
devices. This should be born in mind before accepting ostensibly 
accurate figures, 
Sormovo Works, Nijni- Novgorod, 
Russia, February Dnd, 


W. F. Dixoy, 


BROWETT, LINDLEY, AND CO., LIMITED, 1890, 


Sik,—As some misunderstanding has arisen with reference to 
the notice which has been issued for creditors of this company to 
send in their claims to the liquidator, we are requested to state 
that such notice applies only to the creditors of the old company 

incorporated in 1890—which is being wound up for the purpose 
of reconstruction only, and which has already paid off its known 
debts and liabilities in full, and has returned to its shareholders 
their full capital, together with a premium thereon, and does not 
refer to the new company of the same name—— incorporated in 1899 

formed to take over and extend the business of the old com. 
pany, and which has since the 16th day of August, 1899, been 
carrying on such business at Sandon Works, Patricroft, in succes. 
sion to the old company. 
ADDLESHAW, WARBURTON, AND Co, 
15, Norfolk-street, Manchester, March 9th. 


WORKMEN'S COMPENSATION CASE, 


IN an action recently tried before Sheriff Begg, Greenock, at the 
instance of Mary Lang McCulloch or McCready, Port Glasgow, 
against D. J. Dunlop and Co., Inch Works, Port Glasgow, the 
pursuer was awarded £300 with expenses as compensation in 
respect to the accidental death of her husband, 2 workman in the 
defenders’ shipbuilding yard. Inthe note appended to the Sheriff's 
interlocutor he states that the question at issue was whether the 
deceased was a workman within the meaning of the Act, so as to 
entitle his dependents to claim compensation. The defenders 
maintained that he was not a workman but an independent con- 
tractor, and that therefore they were not liable under the Act. 
The question thus raised was of the greatest importance, for 
McCready’s position was exactly the same, he believed, as that of 
all skilled piece-workers in the numerous shipbuilding yards on the 
Clyde, and he, like many others, was sometimes a time-worker and 
sometimes a piece-worker. The bargain between McCready and 
the defenders was that he and three other skilled workmen, 
forming what was called a squad of platers, should mark, 
punch, set and screw together frames ready for riveting sufficient 
for the construction of two vessels in defenders’ yard at 42s. per 
frame, with extra allowances for double frames at bulkheads and 
double reverse bars. The squad worked with their own hands, 
apportioning the work as they thought fit, but they were expected 
to engage, and did engage, from twelve to sixteen ordinary 
labourers, called helpers, to work under them, paying each of 
them a wage of 7d. per hour, with 10 per cent. additional. The 
four members of the squad were bound to work continuously 
during all the working hours recognised in the defenders’ yard, so 
as to tinish the job without delay ; and they could dismiss any 
helper with whom they were dissatisfied. When the working 
hours were exceeded the defenders paid the four members of the 
squad 6d. an hour extra and the helpers half-time extra. The 
leader of the squad received from the defenders once a week the 
sum due to the whole squad for the work done in the previous 
week ; and after paying the helpers’ wages he divided the balance 
equally between the four members of the squad. All the requisite 
machinery, tools, appliances, and material were —— by the 
defenders, and, of course, the whole work was carried on within the 
defenders’ premises. Printed rules and regulations were hung up in 
the defenders’ premises, it being expressly declared that every per- 
son engaged at piecework would in all respects be subject to them, 
except in so far as they might be moditied by special agreement, 
and in the present case there was no special agreemeut. At least 
six articles of these rules were something more than police regula- 
tions, and they tended to show that the defenders regarded piece- 
workers quite as much as time-workers, as employed by them 
under a contract of service. Lastly, the defenders’ foreman 
plater supervised the work of both time-workers and piece-workers, 
and required to be satisfied before any skilled man was taken into 
a anal Above were the main facts upon which he—the Sheriff— 
grounded his opinion that the dependents of the deceased John 
McCready were entitled to compensation under the Act, and there 
was not, he thought, any real controversy between the parties in 
regard to these facts. There were, however, some subsidiary facts 
which he was quite willing to state in the event—which he quite 
anticipated—of the defenders requesting him to state a case for the 
decision of the Court of Session on the legal question raised. It 
was admitted that the sum sued for was 156 times the average 
weekly earnings of McCready during the period of his actual em- 
ployment under the defenders, but as the Sheriff read the Act, 
£300 was the maximum sum that he couid award. 


THE WATER or SANDRINGHAM Hovse.—During the past 
autumn, works have been carried out on the estate for providing 
an additional supply of water toSandringham House for H.R.H. the 
Prince of Wales. The main supply is drawn from the chalk, but 
owing to the recent successive dry seasons during certain months 
of the year, the water issuing from the springs have considerably 
fallen off, ad some difficulty has been experienced in keeping up 
the supply. The site of the new works is to the north of the 
house, the water being collected from the lower green sand forma- 
tion, and led into an underground tank, from which it is raised by 
means of an oil engine and set of pumps. A new main has been 
laid from this pumping station to connect with the existing system 
of pipes, and thus the water is pumped direct up to the tank on 
the top of the water tower. The new works have been in operation 
for the last six months. They were designed and carried out by 
Mr. Martin W. B. Ffolkes, civil engineer, of Westminster, The 
sluice valves, air valves, and other fittings, were supplied by 
Ham, Baker, and Co., of Grosvenor-road, Westminster. 
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‘ETYLENE GENERATOR FOR LARGE 
INSTALLATIONS. 


drawings show in section and partial 

elevation ® jecially designed for large village installations. The 
which Feature that gives it novelty consists in the addition 
ee or reservoir M kept full to a constant level by means 
of “a valve, so that when the lime sludge is run off perio i- 
pr the bottom, no air can be drawn into the apparatus 
ealy - the shoot. ‘The carbide is fed in at the top of B, and 
iene to the sloping grid G where it decomposes ; the spent 
falls ya »s through the bars, and collects in the conical part 
rie posi The valve A, which is fitted with a rubber 
e° foo be lifted by the rod H and the lever J, allowing the 
ont, ney run off into the drain; and the tube K serves as a 
pera round H. The door D, made tight with a clamp 
= rubber washer, provides access to the grid for cleaning 
pr the pipe O leads the acetylene to a purifier and 


Pon to the holder. E and E! represent two of a set of scraper 


ACETYLENE GENERATOR 


bars carried by A, which serve to break up the mass of sludge 
if it becomes too stiff to run out. The reservoir M is open 
at the top to the atmosphere, so that when A is lifted clean 
water passes into the generator to replace that run off with 
the lime. On the leading tube O, between the generator and 
the purifier, there is evidently put a hydraulic seal or a non- 
return valve. The apparatus is patented in France by 
MM. Thuillier and Aubry. 


A FLOATING METALLIC PACKING. 


A NEw type of metallic packing, of which we give an illus- 
tration, has been introduced by Brown and Co., of Deansgate, 
Manchester. This packing is placed in the ordinary stuffing- 
box of either piston or valve-rod, and as will be seen from the 
drawing, requires no alteration to either the stuffing-box or 
gland. It consists of anti-friction metal rings A and A’, 


BROWN’S METALLIC PACKING 


which surround the rod, and which are in several pieces to 
enable them to be put in readily, and to be pressed firmly 
against the rod. These are held in the cup-shaped bushings 

and B!, and are pressed in by means of the rings or 
Washers C. The bushings B and B! are free to move 
laterally with the rod in any direction, and have a 


seating against the collars D and D! to prevent steam leak- 
ing past them. Collars D and D! in turn are held against 
rings of ordinary soft packing P and P'!, which press against 
the bottom of the stuffing-box and against the gland, and 
prevent any leakage around the outside of the collars D and 
D!, These soft packing rings also provide a yielding sub- 
stance to allow of any change in the direction of movement 
of the rod, and act like a universal joint, both at the top and 
bottom of the stuffing-box. The pressure is put on the pack- 
ing by means of the ordinary studs and nuts of the gland, 
the whole constituting a simple but efficient floating pack- 
ing. The action, it may be added, is as follows :—Steam will 
attempt to pass along the surface of the rod through the 
end of the stuffing-box, but is prevented from passing 
the back of the ring D by means of packing P. It 
cannot pass between the ring D and the cup-shaped bushing 
B on account of the joint made between the two, while the 
anti-friction rings A intercept and prevent it passing along 
the surface of the ring. Should there be any slight leakage 
past the first packing it goes out into the interior of the 
stuffing-box marked E, and a drain pipe is usually connected 
to this to drain away any water which may get past the first 
packing. None, however, can pass from this first packing 
any further, as it is again intercepted by a similar set of anti- 
friction metal rings A', bushing B', collar D'!, and soft pack- 
ing ring P!, so that both steam and water are effectually held 
from passing along the rod. The arrangement of this packing 
enables it to be used for vertical as well as horizontal engines, 
and to act effectually in either situation. It is also suitable 
for steam hammers, which usually give a considerable amount 
of trouble. 


AN EXPERIMENTAL INVESTIGATION OF THE 
THERMODYNAMICAL PROPERTIES OF SUPER- 
HEATED STEAM.* 

By Joun H. GRINDLEY, B.Sc. 
Part I1.—ON THE Law or FLOW OF SATURATED STEAM THROUGH 
SMALL ORIFICES. 

IN making experiments on the thermal properties of superheated 
steam obtained by wiredrawing saturated steam, it is essential that 
certain laws assumed in theory to govern the flow through the 
oritice should obtain in practice. 

Among these laws the only one on which a difference would be 
expected to exist between experiment and theory, is the law of 
adiabatic expansion assumed to hold during the flow. 

Since such adiabatical flow is not only assumed, but is indispen- 
sable in obtaining temperature resultsin the wiredrawn steam which 
will enable deductions to be made by theory of the initial dryness 
of the steam or its thermal condition after wiredrawing, it was 
found important to know the circumstances under which adiabatic 
tiow could be experimentally obtained. 

Many experimental results have already been given by various 
experimenters which indicate the laws governing the flow through 
various types of orifices, and to some extent bear out the theoretical 
conclusions on the subject ; but, so far as the author is aware, no 
experiments have yet been made with saturated steam, showing 
results which entirely agree with those deduced from theory by 
assuming adiabatic flow, and hence arose the necessity of making 
experiments with this object in view. 

It appears from the theory that when the ratio—the lower to 
the higher—of the two pressures causing the flow through the orifice 
is diminished below a certain value, the upper pressure being kept 
constant, the rate of discharge of the steam should be constant. 
This value of the pressure ratio depends entirely on the law of 
expansion assumed to hold during the flow. By assuming this law 
to be represented by an equation of the form 

pen = constant, 

yp being the pressure, ¢ the specific volume of the gas, and # a 

constant for any particular gas, we can deduce this value of the 

pressure ratio giving maximum flow in the form 


Pr — ( 


Putting » = 109 we get for saturated steam expanding adiabati- 

cally during its flow through the oritice, 
2 — 0°5824, 

If now the flow of steam be truly adiabatic in an experiment, 
this particular value of the pressure ratio giving the maximum flow 
should be actually found by the experiment, and if some other 
value than this be obtained the law of flow will not then be the 
true adiabatic one for saturated steam. 

Hence the attainment of this particular value of the pressure 
ratio giving the maximum discharge was made the object of the 
experimental inquiry here described, since it would follow that the 
law of expansion through the orifice was then truly the adiabatic 
law for saturated steam. 

To begin with, an orifice was drilled in a piece of thin sheet brass 
the nature of which should create, if possible, a large deviation 
from the adiabatic in the actual law of flow through the orifice. 
Experiments were then made with this orifice placed between a 
steam chest and a condenser, the weight of steam passing per 
minute being taken at various pressures over a wide range of 
pressure ratio, the upper pressure being kept constant. It was 
found that the maximum rate of discharge did not occur until the 
ratio of pressures had fallen to 0°33, a value far below that given 
by the theory, and indicating a far different law of flow through 
the orifice than the adiabatic. 

As a contrast to this, since the main element in the question 
appeared to be the conductivity of the substance in which the 
orifice is made, the later experiments were made with an orifice 
drilled in a glass plate, the orifice being neither sharp-lipped nor 
smoothly-rounded, the lip in the best circumstances presenting a 
rough-chipped edge. Now with such material for an orifice plate, 
it is evident that any passage of heat between the glass and the 
steam will be very small, and also that if adiabatic flow is not now 
obtained, then either there must be a passage of heat between 
various portions of the glass and the steam in contact with them, 
or heat must be conducted along the stream of vapour itself, the 
latter being considered negligible from considerations of gaseous 
conductivity. 

The experiments made with this orifice show a complete agree- 
ment between the results of experiment and theory, and that the 
law of flow through an orifice drilled in a plate of glass, no condi- 
tions being attached as to the roundness or otherwise of the lip of 
the orifice, is precisely the adiabatic law assumed in the theory, 

Part I].—ON THE COOLING OF SATURATED STEAM BY FREE 

EXPANSION, 

In Regnault’s experiments on the total heats of saturated steam 
under various pressures, the steam was withdrawn upwards from a 
boiler, allowing any entrained moisture in the steam to be separated 
by gravity. Saturated steam obtained in any other manner would 
not recessarily have the same total heat as that obtained by Reg- 
nault at the same pressure, and it is therefore of great importance 
to note that the dryness of tne steam in Regnault’s experiments 
was obtained by the simple method of draining suspended moisture 
from it. 

Hence, since the foundation of most of the researches on the 
thermal properties of steam rests upon Regnault’s results, it would 


* Communicated to the Royal Society by Professor Ostorne Reynolds, 
F.R.S. Received April 2ist, 1899, read January 18th, 1900. Abstract. 


be well to accept as a definition of dry saturated steam that con- 
dition of steam which is obtained by draining from wet steam any 
entangled moisture. 

In making experiments on the thermal condition of superheated 
steam obtained by wiredrawing saturated steam, a knowledge of 
the total heat of evaporation of the steam before wiredrawing is 
necessary, and as RKegnault’s tables of the total heats of saturated 
steam only apply to steam obtained in the above manner, it must 
also be obtained in the same manner for these tables to apply. 

The precise object of this paper is to describe a research on the 
thermal properties of superheated steam, these properties being 
deduced from a knowledge of those of saturated steam already 
obtained by Regnault. 

The temperature and pressure of saturated steam in a steam 
chest, in which a constant supply of steam is kept, is taken, the 
steam is then drawn upwards to an orifice, and, after wiredraw- 
ing, its pressure and temperature are again taken, using for the 
determination of the latter a thermo-electric junction immersed in 
steam. 

Special precautions were found necessary, and special apparatus 
designed to prevent losses of heat by radiation from the channel 
containing the wiredrawn steam, a steam jacket of peculiar con- 
struction enveloping this channel completely, and by adjusting the 
temperature of the jacket to equality with that in the wiredrawn 
steam, all radiation was effectively prevented from this portion of 
the apparatus. 

Again, communication of heat from one side to the other of the 
orifice through the substance in which the orifice is made was pre- 
vented, and true adiabatic flow obtained through the orifice by 
drilling it in a piece of plate glass, such as that described in the 
research on the law of flow through orifices. 

During an experiment, the pressure in the steam chest being 
kept constant, a series of temperature readings at various values 
of the lower pressure were observed in the wiredrawn steam. By 
this means a curve showing the cooling of the steam for any degree 
of wiredrawing from an initial constant pressure could be drawn 
on a pressure temperature diagram. 

Provided now that the total heat of steam before passing the 
orifice was known, it would be possible to deduce from these tem- 
perature and pressure results the values of the mean specific heat 
at constant pressure of superheated steam between the saturated 
condition and the temperature of the wiredrawn steam at any given 
pressure, and further, the total heat of steam at any pressure and 
temperature obtained by such wiredrawing would be known. 

Whether the steam was in the same condition before wiredraw- 
ing as that obtamed in Regnault’s experiments was certainly not 
an easy point to decide. In both cases, however, the steam was 
obtained by draining any suspended moisture from steam initially 
wet, but whether this process of drainage always brought the steam 
into the same condition as to dryness, whatever the degree of wet- 
ness originally in the steam, was as yet an open question, which 
could only be decided by experiment. Accordingly experiments 
were conducted with saturated steam at a known pressure and 
temperature in the steam chest, but at different degrees of wetness 
in different experiments. The results obtained are very important, 
as the maximum difference of temperature at any particular 
pressure in the wiredrawn steam which could be found to exist 
between experiments with different degrees of wetness in the 
steam in the steam chest was 0°35 deg. Fah., and generally the 
difference could not be distinguished, it being remarked that if 
the dryness of the steam before passing the orifice had been altered 
by so little as 0°06 per cent., a difference of 1 deg. Fah. should 
have been observed in the temperature of the wiredrawn steam. 

It would, therefore, appear that saturated steam at any particu- 
lar pressure obtained by relieving it of suspended moisture by 
gravitation has only one condition as to its dryness, and also 
that steam in this particular condition was obtained both in these 
experiments and in those of Regnault, and it is therefore taken 
that the steam before wiredrawing has a total heat given by Reg- 
nault’s tables of the total heats of saturated steam. 

Further expeirments were also made to observe the effect of 
altering the position of the thermo-electric junction in the wire- 
drawn steam, of the effect of the steam jacket on the temperature 
of the wiredrawn steam, and of the effect of the velocity of the 
steam through the apparatus on these temperature readings. The 
amount of the corrections required for the conduction of heat be- 
tween various portions of the apparatus and the steam was also 
calculated, but on account of the precautions taken these were 
generally found to be negligible. The method of fixing the abso- 
lute temperature of the wiredrawn steam should be here men- 
tioned, as it is a point of great importance, on account of the ditfi- 
culties attending the accurate measurement of the temperature. 
In the experiments the thermometer was used merely as a scale to 
compare the temperature of the wiredrawn steam with that of 
saturated steam under a known pressure flowing through the 
same portions of the apparatus with about the same velocity, the 
fixing of the temperature being again dependent on Regnault’s 
tables of the pressure-temperature relation of saturated steam. 

The tinal results obtained show clearly that within the limits of 
temperature obtained by wiredrawing saturated steam at tempera- 
tures varying from 240 deg. to 380 deg. Fah., the condition of the 
steam known as a perfect gas was not obtained, even when the 
wiredrawing was continued to 3 lb. or 4 lb. per square inch absolute 
pressure ; and, further, that between the same temperatures and 
between pressures of 2°51b. and 195 1b. per square inch, there was 
not found any indication of a constant value of the specific heat at 
constant pressure in the superheated steam. The specific heat at 
constant pressure was found to increase with temperature, the 
mean specific heat at atmospheric pressure between the tem- 
peratures 230°7 deg. and 246°5deg. being 0°4317, and between 
temperatures 295 deg, and 311°5deg. the mean specific heat was 
0°6482. 

As regards the variation in the value of the specific heat at con- 
stant pressure of superheated steam with the pressure, it appears 
from an examination of the results obtained at about the same 
temperature but under different pressures, that if any such varia- 
tion in the specific heat exists it will be very small compared with 
the variation with temperature, such examination indicating that 
the value of the specific heat is sensibly independent of the 
pressure. 

The law of cooling followed by the wiredrawn steam is slightly 
different from that obtaining in many other gases, viz., that the 
fall of temperature varies directly as the difference of pressure. 
The rate of cooling was found to diminish with increase of initial 
temperature. 

The curves showing the pressure temperature rel:.tions of the 
superheated steam wiredrawn from definite initial pressures seem 
to follow for a short distance the law of boiling points, and the 
experiments show that this coincidence always exists in saturated 
steam, and may well be mistaken for evidence of wetness in the 
steam. 

Tables showing the fall of temperature with pressure in the wire- 
drawn steam, of the total heat of the steam under certain pressures 
and temperatures, and of the mean value of the specific heat at 
constant pressure of superheated steam at definite pressures and 
between definite temperatures, accompany the paper. 


Part III. 

In this portion of the paper the two properties of steam deduced 
directly from the experimental figures, viz., the specific heat 
K, and the cooling effect 54/5p or ¢ are more directly considered. 
In the first place, the cooling effect ¢, is found to be inversely 
proportional to 7-8, where 7 is the absolute temperature. 

It is then shown that the following formula 

K = - cK 

gy (Kr) = (Kr) 
is capable of strict proof from thermodynamical principles, the 
interpretation of the formula being that the variation of Kp with 


| 
| 
| 
D0, in 
re, to | 
| 
r had | 
Mr, 
cient 
f the 
» and 
have, 
issue 
Somme 
the 
ED, 
some 
Otive 
t of 
2 
| | — 
| 
| 
} | 
| 
| 
| 
fe | 
Wi / | 
y to | 
tate W | 
any 
= | 
hot \ ; | | 
809 | 
| 
eer | 
| | 
nd | 
k, d | 
; | 
id 4 | 
ly 
| 
| 
= | 
ase 
Rod 
= EN = 
| | 
SS 
8 | 
VA | | 
Be | | 
4 | | 
| 
ASD P tp, yy 
| | Yj 


292 


THE ENGINEER 


Marcu 16, 1999 


the pressure at constant temperature is equal to the variation of 
the product cKpy with the absolute temperature at constant 
pressure, but of opposite sign. 
Applying this to steam when superheated, it has been shown in 
Part LL. of the paper that the variation ¢. (Kp) is zero to the 


degree of accuracy to which the experiments have been taken. 
It follows, therefore, from the above formula, that the variation 
g, ("Ke ) should equal zero; hence the values of the product 
cK, have been tabulated for different pressures and temperatures, 
and so far as the results go, it is clearly shown that the product 
cK, is an absolute constant, which means that the variations 


> (cKp ) and ip (cKp ) are both zero, 
Since the variation Rd (cK, ) = 0, it is possible to integrate 


at once for the case of superheated steam Thomson’s formula for 
the cooling effect ¢, which may be written 


dr de 
t + cKp 


the resulting equation being 
cKp A, 
T 

when A may be a function of the pressure. This equation has been 
used to find the specific volumes of superheated steam under 
various conditions of pressure and temperature, the value of A 
being deduced from known data in the saturated condition of the 
steam. 

The calculated specific volumes, the accuracy of which depends 
solely on the experimental results obtained in the research, are 
compared with those obtained experimentally by Hirn, the 
results in general agreeing very well. 

It is also of interest to notice that in any gas in which K, does 
not vary with the pressure, the product eKp must also be inde- 
pendent of the temperature in that particular gas, since the 
equation 

3» (Kp ) (Kp 


must be satistied identically, and hence the equation 
e+ cKp Ss, de 
T dt 
must be immediately integrable for the gas in the form 
= s(p) 


AUSTRALIAN RAILWAYS. 
(From our own Correspondent.) 

Now that the railway returns of the various Colonies have been 
published for the year 1899, a comparison of the working can be 
made, and the necessity for complete statistics on railway working 
is apparent. 

Bringing down the basis of working to one mile, it will be seen 
by the following statement that while West Australia has earned 
£791 on a capital expenditure of £4743, that of Tasmania returns 
only £400 for every £8190 spent on construction. After taking into 
consideration the difference in rates and fares in making up the 
revenue, the great divergence in cost of construction may be put 
down to the varying nature of the country and the prices current 
at the times the lines were made. 


stock, The items in the preceding table show the comparison be- 
tween some of the Colonies. 

Only on the railways of New South Wales and South Australia 
are the train miles kept separate under passenger and goods. The 
adoption of the American plan in dividing the service on mixed 
trains would involve very little clerical labour, while the informa- 
tion obtained would be of importance in working out results. 

Ton-miles and miles run by passengers.—Similar information is 
wanting with regard to the distance the volume of traffic and _pas- 
sengers are carried. Considering the amount of valuable technical 
information that can be made use of by the compilation of these 
items, it is to be regretted that this practice, as universally recorded 
by the American railway companies, is not adopted by the Aus- 
tralian railways. For density of traffic, average train loads, 
average length trains hauled and the comparisons of work done by 
locomotives, their repairs and variation in cost of hauling, one 
year with another, the fluctuations in various classes of traffic, 
and the necessity for raising or lowering rates, cannot be accurately 
gauged unless these statistics are collected. ; 

Although the necessity for these particulars is not so apparent 
where the traffic does not fluctuate much; on lines where the 
traffic varies at different times, the absence of such information 
will often cause misleading results to be made through the neces- 
sity of relying on information derived from other sources. 

The mistaken notion of making calculations of work done on the 
tonnage carried only, or of judging the cost of repairs, fuel con- 
sumed and cost of running on the basis of train miles run instead of 
the ton-miles, is clearly shown in the following statement. The 
figures have been taken out of the South Australian reports for 
purpose of illustration. 
1896. 1899, Increase. Decrease. 

per cent. per cent. 
Tons carried (goods) 1,056,968 .. 1,408,727 .. 32-80 .. — 
Ton-miles .. 134,846,696 .. 191,041,569 .. 41-67 — 
Loco. repairs per 
train mile .. 4-22d. .. 8-5l1d. eo 16-82 
Loco. repairs sol 
1000 ton-miles 106-94d. .. 66-62d. 

It will be seen that while the total goods tons carried increased 
32°80 per cent., the actual volume of traffic done was 41°67 per 
cent. more ; the result of the repairs is more noticeable, while the 
cost of repairs per train mile shows a reduction of 16°82 per cent., 
the actual reduction taken on the full work done is 37°70 per cent. 

The blanks in the accompanying table indicate that the railways 
in those Colonies do not publish the information on the subject to 
allow of the particulars being compiled. 


SOCIETY OF ENGINEERS. 


ATa meeting of the Society of Engineers, held at the Royal 
United Service Institution, Whitehall, on Monday evening, March 
5th, Mr. Henry O’Connor, president, in the chair, a paper was read 
on ‘‘ The Closing of Breaches in Sea and River Embankments,” by 
Mr. Richard F. Grantham, M. Inst. C.E., F.G.S. 

The author first referred to the great tide of November 29th, 
1897, which did so much damage to the sea and river walls and 
property on the coasts and on the banks of the tidal riversof Essex 
and Kent. The causes of the great rise of tide and of the breaches 
in the walls were ascribed to the violent gales and sudden change 
in the direction of the wind and to the cracks along the tops of the 
walls and their insufficient height. The methods of stopping the 
great breaches at Dagenham and Middle Level were briefly referred 
to. The author then observed that Brading Harbour, in the Isle 
of Wight, about 600 acres in extent, was reclaimed in the year 
1622 by Sir Hugh Middleton, but in a short time the tide again 


Australian Railirays. 
June, June, June, June, | March, December June, 
1899. 1899. 1899. 1899. | 15%). 
Victoria South Queens- New West 
Wales. Australia. land. | Zealand. australia. 
All ‘mls. ft.in. mls. ft.in. All | All |mls.ft.in.| All 
4ft. Shin. 811235 3 494453  3ft. Gin. 3ft. Gin. 17 20) 3ft. 6in. 
30} 26 12294 36 | 407} 3 6 | 
Construction, including equipment per mile of line £ 14,037 12,404 7,476 6,800 | 7,850 | 8,190 4,743 
ross earnings— | 
Passengers, &c., per mile of line tale 417 419 172 165 | 262 169 209 
733 481 424 341 | 427 195 4°8 
Total, per mile ofline.. .. .. 1,163 920 614 | 400 7m 
Working expenses per mile of line .. £ 625 A) 358 281 450 317 fel 
Net earnings per mile of line ee ae eee £ 138 370 25 217 261 83 230 
Working expenses to gross earnings, per cent. .. 93-75 09-73 98-33 57-14 63-26 79-23 70-91 
6,335 434 3,061 4,292 4,860 2,454 1,000 
carriage (productive torevenue) .. .. .. .. .. & 1,359 1,106 968 1,205 | 593 1,725 
i wagon (productive to revenue) ‘ ‘ £ 207 172 119 193 93 s4 129 
Train miles per locomotive 17,936 18,79 11,604 18,194 13,545 11,535 14,103 
Locomotives per mile of line, number .. .. .. 0-182 0-166 0-160 0-118 0-142 0-148 0-182 
Carriages (productive to revenue) per mile of line 0-307 0-379 0-175 0-137 | 0-266 | 0-285 0-156 
Wagons (productive to revenue) per mile of line 3-537 2-789 3-574 1-753 | 4-596 2-304 3-554 
Employés per mile ofline.. .. .. .. .. .. 4-17 3-40 2-20 1-S7 | 3-08 2-18 3-38 
train per mile of line 0-40 0-35 0-30 0-27 | 0-50 | 0-39 0-41 
Equivalent number of trains over entire system, each way, per day— | 
4-97 3-61 3-43 3-07 |) 2-77 4-10 
Percentage of earnings to total— | | 
Passenger, per cent. 35-88 45-50 28-08 32-56 42-25 34-00 
Goods, percent. .. .. .. 63-01 52-26 69-08 67-44 60-02 | 48-64 57-96 
Train miles per mile of line— | 
Passenger.. .. .. .«. 1,542 | | 
3,257 3,111 2,146} 1,921 1,732 2,565 
Miles of line per 1000 population 2-01 2-68 5-08 5-51 | 2-80 | 2-47 8-065 
Train miles per 1000 population .. .. .. .. .. 1. .. 6,542 8,264 10,601 11,679 | 5,338 4,293 19,378 
Average traffic passing over each mile of line per annum— | 
Average train load— | | 
Passengers, number 53-70 — 
Goods, net tons 69-66 78-73 | 
Average length hauled— 
Passenger, miles 12-81 | | - 
Working expenses peremployé .. .. .. ee 150 157 _ 163 153 | 145 148 | 156 


Accidents to passengers— 


Injured 


Accidents to employés— 


lin lin lin lin | lin 
6,181,517 11,451,261 1,028,514 3,716,4254)  412,963t) — 
749,275 | 458,050 3,085,540 | 1,858,213t} 63,533+ 
| 
1,611 1,217 1,893 1,027 | 1,282 
141 | 49 237 100 28 | — | _— 


* Year ending December, 1898. + Whether from own 
A striking instance appears in the working expenses of Queens- 
land, as considering the number of isolated lines, each of which 
requires its own staff, the low figure of £289 per mile—the lowest 
in the Colonies—is remarkable. 
Work done hy locomotives and rolling stock.—On the West Austra- 
lian railways the locomotives and goods stock do not appear to be 


| Stock per 
Earnings. A A Train 
mile of line. miles per 
| loco- 
Per | Per | Per | Per | Per Per : 
loco. | car. | wagon. | loco. | car. | wagon. motive 


| £ £ | No. | No. | 
West Australia 4000 | 1725 129 | 0-18 | 0-16) 3-55 14,103 
New Zealand.. 4860| 985| 93 | 0-14| 0-27| 4-60 | 18,545 
New South Wales.. 6335 | 1359] 207 | 0-18| 0-81) 3-54 | 17,986 


overtaxed with regard to the work performed. New Zealand also 


does not appear to get large returns out of either coaching or goods ! 


want of caution or not. Exclusive of season ticket holders. 


, broke in and overflowed the harbour until 1880, when it was again 
| shut out. Great difficulties and frequent failures were met with in 
| closing the sea embankment, the tide breaking down the piling 
| time after time. The first line of piling across the opening had to 
| be abandoned, and a new line in rear of the old one was formed, 
| which was ultimately closed. The embankment now forms the 
road from St. Helens to Bembridge. 
| Three serious breaches caused by the great tide of November, 
1897, came under the author's notice in the river walls of Northey 
Island in the Blackwater below Maldon, Essex ; in those of the 
| Cold Harbour and Ridham Marshes in the Swale, in the parish 
of Iwade, Kent ; and in those in the river Crouch, in the parish of 
Stow Maries, Essex. The lands overflowed were grass marshes, 
and were of no other value than that which they possessed as 
| agricultural land. It was therefore of the greatest importance 
that the cost of closing the breaches should be very moderate and 
well below the value of the land, which of late years has been so 
much reduced, 
The author considered that instead of attempting to pile across 


the breaches, the cheaper plan, and one wi 

would be to form an inset = horseshoe wall ome ne 
The tide was shut out of Northey Island in this w “J 
months without serious difficulty. In a similar wa 
was shut out from Cold Harbour and Ridham M 
serious difficulties and failures occurred before t 
finally and permanently closed. The details of these 
described. 

In conclusion, the author summarised the various method 
closing serious breaches in river walls, and quoted the a shi 
laid down by Captain Perry and the late Mr. C, B \" 

He suggested that in the case of land having only an series 
value, where the area was not too large, the inset wall j = 
cheapest, and is attended with the least risk. The Ya ha the 
illustrated by maps and diagrams, lime-light illustratlors I be 
also introduced. 


Tisk, 
“Y foy 
y the tide 
arshes, but 
he wall was 
works were 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

A FEW offers of American pig iron and steel are again reported to 

have been made in this district. The prices quoted, however d 

not at present appeal to local consumers in competition with | "al 

material, but, seeing that pig iron production in the States ; wits 
recently was at the rate of 15,000,000 tons per annum, it js ealie 
expected that a good deal of surplus production will be ollesal - 

the Midland iron markets during the present summer. ° 
As the quarter draws to a close manufacturers of finished iron in 

this district are receiving offers of forward work, and on Change 

this afternoon several such proposals were made, consumers desir. 
ing to arrange for supplies 6 to the end of June, and in some cases 
up to the end of September. Notwithstanding, however the 
temporary lull which has lately been experienced in one or two 
departments, makers this afternuon were not at all eager to bind 
themselves forward by accepting this forward business, for the 
consider it not all unlikely that further rises will take place during 
the next few months, since they anticipate that the next few bi. 
monthly returns of the Iron and Steel Wages Board will show stil] 
further advances, both in wages and in average selling prices 
They were willing, however, to book a limited amount of early 
business at about the following basis prices :—Marked bars 
£11 10s.; Earl of Dudley’s brand, £12 2s. 6d.; second grade. 
£10 15s.: common unmarked ditto, £10 10s.; North Staffordshire 
ditto, £10 5s, to £10 10s.; hoop iron, £11; sheets, singles 
£11 2s. 6d. to £11 7s. 6d.; doubles, £11 4s. to £11 10s.; trebles, 

£11 17s. 6d. to £12 2s, 6d.; nailrod and rivet iron, £10 10s, t 

£11; galvanised corrugated sheets, f.o.b. Liverpool, £15; and 

gasstrip, £10 to £10 10s. 

A healthy tone is observable in the pig iron trade, and satisfac. 
tion is expressed at the resumed firmness of the northern markets, 
Staffordshire cinder forge pig is quoted 72s. 6d. to 75s.; part-mine, 
75s. to 77s. 6d.; all-mine, 77s. 6d. to 82s. 6d. for ordinary, and 
90s. to 92s. 6d. for best. £6 5s. continues to be the «quotation for 
cold blast, and this class of material is selling in better parcels 
than for a cons‘derable time past. A good demand is reported for 
best hot blast iron, for use by makers of marked bars and boiler 
plates. Common forge iron is in good call, and the current great 
activity in the general hardware trades of the district is leading to 
a large trade in common foundry iron. Derbyshire pigs are quoted 
76s. to 78s., and Northamptons and Leicestershires 75s. to 77s. 6d, 
With regard to these, as also with respect to Staffordshire sorts, 
producers have offers to i fresh contracts over the whole of 
next quarter, but, generally speaking, these offers are declined, as 
it is considered that values have not yet touched the maximum, 

Shropshire producers of cold blast pig iron at £6 10s. are keep- 
ing their product chiefly for home customers in order to under- 
take renewals, new customers being asked rather more ; and the 
same remarks apply in a more limited degree to Shropshire hot air 
foundry pigs at 95s. : 

Copper is improved by the better news from South Africa, and 
speculation appears to have once more revived, though many of 
the large consumers have on hand supplies of American copper 
purchased at low rates. Standard changes hands at about £78 lis, 
for cash. 

The Gas Committee of the Corporation of Walsall have just 
asked the Town Council for authority to engage an eminent gas 
engineer to report as to the condition of the gasworks and plant, 
and to advise what alterations and additions were desirable to in- 
crease the make of gas and reduce the cost of production. Sub- 
ject to the expert to be called in considering it necossary, the 
Committee recommended the reconstruction of retorts and regene- 
rators at an estimated cost of £5250. Mr. Brownhill, in proposing 
these recommendations, said that, while the gasworks were con- 
sidered new, the retorts had been in use a great number of years, 
and it was proposed to expend a considerable sum in substituting 
new ones. Mr. Millerchip expressed the opinion that, had an 
expert been called in twelve months earlier, the position now would 
have been more satisfactory. The Committee regretted that the 
net profit for the year was only £2677, being £890 less than in the 
preceding year. is was due to several causes, but mainly the 
increased cost of coal, which was £4700 more than in the previous 
year ; increased cost of repairs, maintenance of works, and the 
reduced quantity of gas made per ton of coal carbonised. The 
Committee’s annual report was adopted, and the desired authority 
to engage a gas engineering expert was granted. 

Twenty-six thousand pounds is about to be laid out by the 
Corporation of Sutton Coldfield in a new electric lighting scheme, 

Since the class of labour employed upon engine brasses is among 
the descriptions of labour affected, it is interesting, and to some 
extent, satisfactory to know that the arbitration of the Board ot 
Trade has been agreed upon in connection with the current brass 
workers’ wages dispute. The joint conciliation boards in the brass 
trade met this week to further consider the demands of the National 
Society of Amalgamated Brassworkers, for the establishment of a 
minimum wage, the regulation of underhand labour, and the in- 
troduction of certain new rules for the regulation of working. 
The meetings since December have been occupied with the con- 
sideration of the remaining points, and, as the result of this week's 
discussion, they also have been referred to the arbitration of the 
Board of Trade. When the arbitration will take place is uncertain, 
as the joint boards have only so far completed what may be de- 
scribed as half their work. The employers have yet to submit 
certain counter proposals, and these will be laid before an ad journed 
meeting in about three weeks’ time. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—Reports I receive from representatives of engineer 
ing works throughout this district show the position to remain “a 
much as I have reported recently, activity, taking it all throug’ 
being fully maintained, whilst the returns of the trade union 
societies show a continued exceptionally low percentage of unem- 
ployed members on the books, In the Steam Engine a 
Society there are barely half per cent. of the total roll on bene " 
with practically no names on the local donation list. The | - 
Machine Workers’ Association has now only 1} of the — 
membership, and only one per cent. locally, on out-of-wor 
benefit, whilst the branches at Salford, Horwich, Barrow-1 


Furness, Blackburn, Ashton-under-Lyne, Preston, Crewe, Lan- 
caster, Wigan, and Hyde report no members on trade donation., 
The tendency towards improvement in the iron trade, to whic 
I referred last week, continues, but the position is still re 
apparently does not create any great feeling of confidence on ¢ 
part of buyers, and for the most part purchases 
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a Th ti ts 
and-to-mouth requirements. movement in warran 
peyond bande onoerting, owing to the striking disparity between 
js somew 1s for Scotch and Middlesbrough brands, which are in 
atio of their respective market values, and this is a 
t be permanent, as either Middlesbrough 
are much too high or Scotch much too low, and the 


question is 


The sharp rise in warrants tended to bring out an increased 


on Tuesday's Change meeting at Manchester, but there 
little disposition to place out orders where advanced 
tog were quoted, and it could scarcely be said that business of 
poet moment was put through. So far as sellers were con- 
any * the tendency generally was to hold out for some advance 
veck’s rates. Lancashire makers stiffened up about 6d., 
be a peoknshire makers were quoting 6d. to 1s, per ton above 
Foundry qualities, delivered Manchester, are now 

ted 0s., less 25, for Lancashire ; 76s. to 76s. 6d. net for 
po ‘l shire, and 80s, for Derbyshire, with forge qualities 
Linco W, rrington, about 76s. 6d., less 24, for Lancashire, and 
Lincolnshire. Middlesbrough is about 1s, to 1s. 6d. 
ast week, 80s. 4d. net cash being the minimum 
r by makers or merchants for No, 3 foundry, by rail 
Scotch iron is also stronger, with Eglinton and 


inquiry 
was very 


to £11 10s. for sheets, and £10 7s. 6d. for 
. 6d. for special cut lengths of hoops delivered 
, and 2s, 6d. less for shipment. Nut and bolt 
a moderate demand at their recent advance, 
ghich is not being fully maintained on special orders of any 


7 steel trade a firm tone prevails generally, with a steady 

business doing. Hematites have hardened up about As. per 

ton, Sls. to 95s., less 24, being now the minimum quotations for 

No. 3 foundry qualities. Billets are quoted £7 10s. net cash ; bars 

range from £9 10s. and £9 15s., up to £10 5s. and £10 10s., with 

iwiler plates firm at £10 ds., less 24, delivered in this district. 

The Manchester Corporation is preparing for extensive develop- 
ments when the tramway system of the city and suburbs are taken 
over from the present tramway company. Several large sheds will 
ie erected for the accommodation of the cars, and the contract for 
the iron and steel work for the first of these, to be situated in 

ueen’s-road, has just been placed. The engineers for this work 
are Edward Wood and Co., Limited, of the Ocean Ironworks, and 
the amount of the contract is £13,500, 

In other directions, however, the present high price of material 
js checking important undertakings which would otherwise have 
heen carried out by the Manchester Corporation. Amongst these 
they have deferred for the present the laying of an additional pipe- 
line from the Thirlmere Waterworks. According to a recent 
estimate the cost of this pipe-way would be £370,000, representing 
an advance of £130,000 on the cost of a similar pipe-line already 
laid down. 

The announcement of the somewhat unexpected death of Mr. 
Thomas Daniels, which took place on Tuesday, the 6th inst., will 
be received with general regret by engineering trade repre- 
sentatives in the Lancashire district. Mr. Daniels, who was 
well known as a thoroughly practical engineer, was at one 
time a foreman at the works of Sharp, Stewart, and Co., 
in Manchester. When, however, that firm removed to Glasgow, 
Mr. Daniels entered the service of Nasmyth, Wilson, and 
(o,, Limited, Patricroft. For the last seventeen years he was 
works manager of the above company, and three years ago became 
adirector. Mr. Daniels was also prominently connected with the 
Manchester Association of Engineers, of which he became a member 
in 187], At various times he occupied pretty nearly every office 
in the association, and was president of the society in the years 

1893 and 1894. His remains were interred at the Southern 

Cemetery on agers last, and his funeral was attended by the 

president, vice-president, and many members of the Manchester 

Association of Engineers. At a meeting of the association held in 

the evening the president—Mr. Henry Hodgson—referring to the 
death of Mr. Daniels, remarked that the deceased gentleman had 
always been a very useful and genial member of the society, and 
they could ill spare him from their meetings. On the motion of 

Mr. Henry Webb, seconded by Mr. Thomas Ashbury, a vote of 

— with the widow and family of the late Mr. Daniels was 
ssed, 

Subsequent business before the meeting consisted of the election 
of a number of new members, followed by a discussion upon 
several topical engineering questions, including the relative advan- 
tages of steel, as used in a tool-holder, and solid forged tools, the 
various kinds of driving belts, and the testing of lathes for 
accuracy, 

At a meeting of the Manchester Geological Society, held on 
Tuesday, in the course of a discussion on pit props and their set- 
ting, Mr. Henry Hall, H.M. Inspector of Mines, expressed the 
opinion that it would be impracticable to set props with any 
advantage at varying angles, and in the end the best plan would 
be being aimed at, viz., to set at right 
angles to the Ip. 

A generally active demand continues to be reported for all 
descriptions of fuel suitable for iron-making, steam, and general 
manufacturing purposes, which is more than sufficient totake away 
the output, and prices are exceedingly strong at the full list rates, 
averaging 12s, 6d. for steam and forge coals, 9s. 6d. and 10s. for 
common, to 10s, 6d. and 11s, for the best qualities of engine fuel 
fy the pit mouth. For house-fire purposes requirements are steadily 
sto but there is still nothing of any moment accumulating in 
‘tock, The position in some of the neighbouring districts which 
compete with Lancashire in outside districts would appear, how- 
free to be not quite so satisfactory, and coal has been coming in 
thet Derbyshire and Staffordshire at lower prices, with the result 
collie bere here and there is being diverted from Lancashire 

Th es, but this does not affect prices here. 

Pe Pog a tolerably brisk shipping demand, but not the 
pes hat has been reported recently, and prices are a trifle 
at the ports on the Mersey not 

ore than about 16s. to 16s, 6d. per ton. 
fuel and? he past week the question of the railway locomotive 
view of Bas-coal contracts has been under consideration, with a 
which thas ne at a general understanding as to the prices at 
motive 4 contracts shall be renewed. With regard to the loco- 
contracts, no actually definite decision would seem, so 
been come to, beyond a general agreement that the ad- 
bagaghy ese shall be of a very substantial character, as much as 
which wor ld sd last year being in some cases strongly urged, 
itis ae ring the price up to lds, at the pit mouth. Although 
general feeli te able this extreme figure will be held out for, the 
under 1s, ¢ he is that the railway contracts should not be taken 
ith ten te Fragheiage: per ton at the pit mouth as the minimum. 
taken ob a gas-coal contracts, amore definite position has been 

of fuel Eat oe throughout Lancashire that raise this class 

contracts th ; Ps reported on good authority with regard to these 
vee which iP are not to be renewed except at 5s, over last 
12s, ba. poe raise the lower qualities of gas coal to about 
pit mouth, 9s., and the better qualities to about 14s, 6d, at the 

For coke list rates are inci 
Whee ee unchanged, the principal manufacturers 
advance these, but 1s, over basis rates has 
booking, out difficulty on new contracts they have béen 

Bary 

“4 tone prevails in the hematite pig iron 

still in the hess 18 being very freely offered, but makers are 

position of having very little iron to sell, Warrant 


sellers, on the other hand, have been making large clearances of stock, 
having disposed of 11,350 tons this week, making the reduction 
since the beginning of the year 50,300 tons, and leaving stocks 
still in hand at 147,547 tons. The reduction in warrant stocks 
sent prices up to 80s. 3d. net cash sellers, but they have since 
eased to 79s. 6d., with buyers at 79s. 5d. There are pressing 
deliveries for Bessemer iron, hence large sales of warrants. There 
are forty-six furnaces in blast, as compared with forty-three in the 
corresponding week of last year. Makers are quoting 81s. to 83s, 
per ton for mixed Bessemer Nos, net f.o.b. 

Iron ore is in very full and very strong request, and orders are 
being plentifully given out ; but raisers cannot supply the market, 
and there is consequently a big demand for Spanish iron ore, 
which is being liberally itaported, and which is firm at 21s, per 
ton net, delivered, while native sorts are at 17s. for good ordinary, 
and 20s. for best sorts. 

In the steel trade there is, if anything, fuller activity, if that 
were possible, and a more pressing demand for steel rails, ship 
plates, and general steel produce. Heavy rails are quoted at 
£7 5s. to £7 10s. per ton net f.o.b., and are in liberal inquiry on 
colonial and foreign as well as on home account. Makers are very 
fully supplied with orders, and business is likely from present 
appearances to remain good for some considerable time to come. 
There will certainly be a very active year in all branches of the 
steel trade, and it is probable that prices will further improve. 

Shipbuilders and marin2 engineers are very busy on Admiralty 
work, and do not report any new orders, although some very im- 
portant work is inthe market. 

The coal and coke trades are busy, and the supply is still short, 
while prices are firm and high, and prospects favour still higher 
figures. 

The shipments of iron from West Coast ports during last week 
represented 19,695 tons, as compared with 5775 tons in the corre- 
sponding week of last year, an increase of 13,920 tons. Of steel 
6647 tons were shipped, as compared with 7817 tons, a decrease of 
1170 tons. This year the shipments have reached 164,118 tons of 
iron and 78,750 tons of steel, compared with 80,233 tons of iron 
and 96,614 tons of steel last year in the same period, an increase in 
iron of 83,885 tons and steel a decline of 17,864 tons, 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


IN the South Yorkshire coalfield the position of trade remains as 
satisfactory as ever for coalowners and coal miners. The men are 
working with fair reguiarity, although complaints are still freely 
heard that they are not bringing as much coal to bank as they 
might do. The difficulty, however, is one more of the railway 
companies than the miners, and this is readily conceded by both 
coalowners and consumers. Even those who have contracted for 
supplies are unable to obtain all they want, and have frequently to 
go into the open market and buy at advanced rates to keep their 
machinery going full time. Still, the railway companies are doing 
much better than they were. 

There is a perceptible easing off in the demand for house coal, 
but the expectation that lower quotations will rule in April is not 
generally entertained. The demand for London continues steady, 
and, although we hear now and then of a shilling per ton being 
taken off the high figures previously ruling, there is no general 
indication of any lower prices being conceded for some tirze. Best 
Silkstones are 15s. to 15s, 6d. per ton; Barnsley house from 14s. to 
lis. per ton ; nuts, 13s. to 14s. per ton. 

In steam coal there is no change to report, the demand con- 
tinuing strong both on home and foreign account. Indeed, 
although the export season has not yet begun, the weight of coal 
sent from the Santer ports is already considerably above the 
average. All the leading markets are placing increased require- 
ments, but coalowners have no inducement to commit themselves 
for forward business at even the present high rates. Barnsley 
hards fetch 14s. to 15s. per ton, in some cases these figures being 
exceeded ; secondary sorts are 13s. to 14s. per ton. Gas coal has 
been exceptionally scarce and dear of late, 15s. to 16s. per ton 
having been asked for and obtained. For all markets engine fuel 
is dear and in great demand. Nuts make 10s. 6d. to 11s. 6d. per 
ton, screened slack 8s. 6d. to 9s. 6d. per ton, pit slack from 7s. 6d. 
per ton. In coke business is only restricted by the inability to 
obtain sufficient supplies of small coal for coke-making ; prices are 
21s. to 22s. per ton, 

Iron and steel continue in exceptional request, and prices are not 
so much the difficulty as getting a sufficient quantity to meet 
requirements. Hematites range from 90s. to 92s. per ton ; common 
forge iron, 70s. to 72s., all at Sheffield. The principal business in 
the heavy industries at present is in military and railway material. 
Very large orders for forgings, chiefly for guns, have recently been 
placed by the Government with four of our leading establishments. 
These and other large houses have on hand contracts for the 
Government for marine forgings and general purposes quite suffi- 
cient to keep them going throughout the year. There is also a 
very heavy demand from the authorities for projectiles, the 
Government requirements being of an urgent character. Manu- 
facturers of projectiles complain of having been left without work 
for so long a time last year, while the demands of the Government 
now necessitate an increase of plant and machinery which it is 
difficult to bring about rapidly while engineering firms and 
machinery makers are so full of work. Several manufacturers 
state that the result of the present pressure will, when the war is 
over, occasion still sharper competition for such orders as are given 
out. The true plan, they say, is for the Government to give out 
contracts continuously until the stores are completely equipped 
with the various projectiles which are required. 

The railway companies are generally waking up to the necessity 
of increasing their rolling stock and stores. Carriage and wagon 
builders are being pressed for deliveries, and there is an immense 
amount of work doing in springs, tires, buffers, and axles, as well 
as in nuts, bolts, and other accessories. In addition to what the 
firms can produce, the railway companies are turning out all the 
wagons their plant can produce. 

The recent British victories, with the prospect of an early close 
of the war, are causing most of the firms doing a South African 
business to make preparations for the resumption of trade. Many 
inquiries are now coming from South Africa as to what time will be 
required for the shipment of the goods certain to be needed, and 
home manufacturers are being pressed to be ready to meet what is 
certain to be a very heavy demand. The general view is that 
South Africa will recover very rapidly, and that there will be a 
great market not merely in the heavy goods associated with rail- 
ways, bridges, and similar work, but in engineers’ tools, files, saws, 
hardware, &c. 

It is understood the great machine shops at the River Don 
Works, Sheffield, are about to be very largely extended, if not 
doubled, and similar extensions are contemplated in other direc- 
tions. 

Mr. Arthur Balfour—Seebohm and Dieckstahl, Dannemora Steel 
Works—has been appointed the Consular Representative of 
Denmark in the Sheffield district. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tuts has been decidedly the most satisfactory week that has 
been experienced this year, the upward movement reported last 
week having been more pronounced, prices of all kinds of pig iron 
advancing substantially, and buyers becoming very keen in con- 
sequence. The rise does not check business now, as consumers 
cannot do without the iron, and the spring season having arrived, 
there is little likelihood that the value of iron will be any easier for 
a considerable time to come. The chances, therefore, are that 


those who wait will have more to pay the longer they refrain from 
buying. Cleveland warrants have been advanced 1s. 6d. per ton 
this week, buyers’ offers having risen to 71s. 6d. cash, this being 
3s. advance this month, and 6s, 6d. advance on the minimum price 
of this year, which was that with which January commenced. 
Such a price as 71s. 6d. was never realised in the November ‘‘ boom,” 
indeed, nothing so good has been reported since last July. In 
some measure, the advance of this week has been due to the opera- 
tions of speculators, for it was induced by some of the leading 
“bears” endeavouring to buy warrants. They have held out as 
long as possible against buying, but are now compelled to come 
into the market and buy so that they may be able to carry out 
their engagements. They have put off too long, and the market 
has, owing to ond side trade, been going against them. Waiting 
only means for them more unfavourable prices, as the spring is 
upon us, when prices invariably improve instead of recede. The 
holders of warrants, recognising the straits of the ‘‘ bears,” 
naturally seized the opportunity to put up prices against them, 
especially as other circumstances connected with the trade justify 
the higher prices ; for instance, the exports are extraordinarily 
good, and stocks in the public stores are declining at a rapid rate, 
while the quantity in makers’ hands has seldom been smaller. 
Evidence of the opinion that prices will continue to go up is seen 
in the fact that buyers of warrants pay more for delivery in a 
month than for prompt cash transactions. . 

The inquiries for pig iron continue numerous as they were in 
February, but the difference now is that they result in a greater 
proportion of orders. Cleveland warrants have improved more 
quickly than Scotch, as they are much scarcer and more difficult 
to get. The result is that they have this week been sold at 2s. 
per ton more than would be given for Scotch—a marked reversal 
of the usual order of things, seeing that as a rule Scotch are the 
dearer by 4s. 6d. per ton, and not so long ago buyers would pay 
9s. 6d. more for Scotch than for Cleveland warrants. For some 
weeks now Cleveland have been the higher, and they close on 
Wednesday Is. 1d. above Scotch. It is not a little surprising that 
with this difference there should still be such a good delivery of 
Cleveland iron to Scotland, more especially when it is borne in 
mind that Cleveland iron delivered to the Scotch founder must now 
cost the latter 6s. to 7s. per ton more than Scotch. Nevertheless 
the quantity going has shown a considerable increase this month, 
and averages nearly 1500 tons per day. Notwithstanding the high 
prices of Cleveland iron, Welsh consumers are also taking increased 
supplies of it this month. 

he Cleveland ironmasters have now such small stocks, and are 
s> well booked ahead that they are more independent as regards 
prices than for years, and merchants are pretty near them in their 
quotations. Business has been done by both chiefly at 71s. 6d. 
per ton for No. 3 Cleveland G.M.B. pig iron, and they quote at 
least 72s. for forward delivery. Buyers, however, are reluctant just 
now to give more for forward than for prompt delivery, but the 
position of makers is such that they can afford to wait, confident 
that the longer the buyers hold off the more they will have to 
pay. No. 1 Cleveland pig iron is firm at 74s., Nos. 4 foundry and 
forge at 70s. 6d., and mottled and white at 70s., and all alike are 
not easily obtainable. At this time last year 48s. was being 
taken for No. 3 instead of the 71s. 6d. now being given, and that 
readily. 

Hematite pig iron has moved up in value, though not quite to 
the same extent as ordinary pig iron, owing to the competition of 
West Coast iron. As it is, more of the latter is finding its way to 
Sheffield, but there is no increase in stock here. The quantity 
of hematite pig iron held by Messrs. Connal in the public warrant 
stores in this district is only 6625 tons, which is a very small 
quantity, taking into account that nearly a million and a-quarter 
tons of hematite pig iron are made annually in the North-East of 
England, while the North-West of England, with a make of only a 
few thousand tons more, has a stock of over 156,000 tons in the 
warrant stores. Some few years ago this district had over 
100,000 tons, but consumption has so much exceeded production 
that nearly all of it has disappeared. This week the price of 
mixed numbers of East Coast hematite pig iron has moved up to 
81s. 6d., and comparatively little of the hematite that will be 
—- during the next three months is available for sale. For 

ubio ore at least 21s. per ton delivered ex ship has to be paid; 
the rate of freight from Bilbao to the Tees has moved up to 6s, 44d. 
ver ton. 

, The exports of pig iron from the Cleveland district this month 
are extraordinarily good ; indeed, they are unprecedented for the 
third month of the year, and make up for the shortcomings of 
February. Considerable quantities of pig iron which should have 
been sent away last month are still undelivered, because it has 
been difticult to get steamers. Very heavy deliveries are this 
month being made to Germany, so much so that on Monday alone 
no less than 5200 tons of pig iron left the Tees for German ports ; 
that being five-eighths of the total quantity shipped. The total 
quantity sent away by sea this month to Wednesday night was 
49,128 tons, against 38,574 tons last month, and 43,045 tons in 
March, 1899, to 14th. Considerable withdrawals of Cleveland pig 
iron from the public warrant stores are reported. For the last 
week every day has shown a substantial decrease, and the quantity 
held on Wednesday had dropped to 50,688 tons, a decrease this 
month of 7160 tons ; and as the spring season is upon us the stocks 
may be expected to continue to decrease. 

The demand for manufactured iron and steel continues in all 
respects satisfactory, and prices are moving upwards, partly 
because of the good demand, and partly because of the increasing 
cost of production. Heavy steel rails have been raised to £7 10s. 
net at works, and this will only be taken if the quantities needed 
are large; buyers of small lots find they have to pay 5s. to 10s. 
per ton more than the above-named figure. The syndicate’s mini- 
mum price for common iron bars is £9 5s. per ton, but in very few 
cases are producers prepared to take this, as they can realise more 
by 5s., and in some cases 10s. per ton. Iron and steel ship angles 
maintain last week’s advance to £8 5s. per ton, while iron ship 
_— are also at this figure, and steel ship plates at £8 2s. 6d. 

Packing iron is sold at £8 5s., an advance of 5s. per ton this week. 

The engineering industry continues well occupied, but cost of 
production is rising more quickly than the advances in selling 
prices. The application made by the North of England branch of 
the Amalgamated Society of Engineers for increased wages has 
been refused, the masters stating that the condition of trade did 
not warrant it. The application was for 2s. 6d. per week on time 
rates and 5 per cent. on piece rates at engineering works, and 2s, 
on time and 74 per cent. on piece rates of engineers at shipyards, 
They refused at the same time the application of the labourers for 
a 10 percent. advance. Work atthe shipyards is proceeding more 
regularly than for some weeks past, the weather being more 
favourable. 

Mr. Thomas Outhwaite, jun., has been appointed manager of 
the Clay-lane Ironworks, South Bank, recently acquired by 
Bolckow, Vaughan, and Co., Limited. Mr. Outhwaite was trained 
at the firm’s Eston Works, and has since been manager of the 
Redcar Ironworks, and also at a pig iron works on the West 
Coast. 

The South Durham Iron and Steel Company, Limited, has con- 
siderably extended the fitting and blacksmiths’ shops at its 
malleable iron and steel works at Stockton. 

The estimated cost of the new works which the North-Eastern 
Railway Company is to undertake under the Bill of the present 
session is £1,006,012. The most important work is the construc 
tion of a new railway and bridge over the river Wear near 
Sunderland, the cost to be about £390,000, while £82,000 is to be 
spent on the deviation of the authorised Seaham and Hartlepool 
Railway ; £17,330 on a new railway between Forest Hall and 
Benson ; the line is to be widened in several districts. 

The coal trade is somewhat quieter on the whole, and in the 
steam coal branch especially there is nothing like the rush that was 
reported last month, either for home consumption or export. The 
price is easier for prompt deliveries, for sales have been made at 
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18s. per ton f.o.b., but for forward delivery more has to be paid, 
because, when the spring shipments commence, the value of coal 
will in all probability advance again. For delivery after the close 
of this month, 19s. to 19s. 6d. per ton has to be paid. Best gas 
coals have been sold at 16s. 6d. per ton f.o.b., this showing a 
decline, but that is to be expected now, seeing that the quict time 
of the year in this branch is at hand. Foundry coke can readily 
be sold at 32s. 6d. per ton f.o.b., and there is not as much offering 
as consumers require. For medium blast furnace coke 26s. 6d. at 
the furnace is the price. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a rather better feeling in the pig iron warrant 
market this week, and a considerable business has been done in 
Scotch and hematite warrants. Scotch iron has been in demand, 
mainly for future delivery, as far as warrants are concerned. 
Business has been done in Scotch warrants from 69s. 5$d. to 
70s. 74d. cash, and 69s, 8d. to 71s. one month. Cumberland 
hematite warrants have sold from 79s. 14d. to 80s, 5d. cash, and 
79s. 5d. to 80s. 6d. one month, business being also done in this 
class of iron at 79s. 6d., seventeen days and twenty-eight days ; 
79s. 9d., eighteen days ; and 80s. Sd., twenty-one days. A limited 
business has transpired in Cleveland warrants at 71s. 3d. cash, 
71s. to 71s. 44d. one month, and 70s. 74d. for delivery on 5th April. 
The highest rates mentioned above have not been fully main- 
tained. 

The prices of Scotch makers’ iron are well maintained, and one 
or two brands are so scarce that they are not quoted by makers. 
Govan, f.o.b. at Glasgow, No. 1, is quoted 73s.; No. 3, 72s.; 
Monkland, Ne. 1, 76s.; No. 3, 74s. 6d.; Wishaw and Carnbroe, 
Nos. 1, 78s.; Nos. 3, 76s.; Clyde, No. 1, $4s.; No. 3, 77s. 6d.; 
Gartsherrie and Calder, Nos. 1, 85s.; Nos. 3, 78s. 6d.; Summerlee, 
No. 1, 86s.; No. 3, 79s. 6d.; Coltness, No. 1, not quoted ; No. 3, 
80s.; Glengarnock at Ardrossan, No. 1, 82s. 6d.; No. 3, 76s. 6d.; 
Eglinton at Ardrossan or Troon and Dalmellington at Ayr, Nos. 1, 
78s. 6d.; Nos. 3, 76s.; Shotts at Leith, No. 1, 85s.; No. 3, 80s.; 
Carron at Grangemouth, No. 1, 85s. 6d.; No. 3, 79s. per ton. 

There is a brisk demand for hematite pig iron for the steel works. 
Scotch-made hematite is rather firmer, and merchants are now 
quoting 84s. 6d. for delivery in railway trucks to consumers in the 
West of Scotland. It is believed that makers have very light 
stocks of hematite in hand. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 7346 tons, compared with 5708 in the same week of 
1899. There was despatched to United States 50 tons, South 
America 20, India 117, Australia 682, France 710, Germany 915, 
Russia 30, Holland 490, Belgium 10, China and Japan 350, other 
countries 275 ; the coastwise shipments being 3697, compared with 
3613 in the same week of 1899. 

There are eighty-five furnaces in blast in Scotland, compared 
with eighty-three at this time last year, and of the total forty are 
producing ordinary, forty hematite, and five basic iron. 

The demand for Scotch pig iron for export, although much less 
than in former times, compares favourably with that of last year, 
showing an increase since the Ist January of over 14,000 tons. 
The Australian Colonies have taken nearly double the amount of 
iron which they did in the beginning of last year, and larger quan- 
tities have also gone to France, Italy, and Holland. 

Scotch pig iron continues to be used largely for foundry purposes 
inplace of Cleveland iron, owing to the comparatively high price of 
the latter. A consequence of this isthat warrant iron is being largely 
withdrawn from store. The reduction in Connal and Co.’s Glasgow 
stocks in the past week has been 4900 tons, while the total decrease 
in these stocks since the beginning of the year amounts to no less 
than 43,369 tons, 

The manufactured iron and steel trades of the West of Scotland 
are fully employed. Much of the work on hand consists of material 
being supplied under contracts which were fixed some time ago. 
While a good deal of inquiry is being made as to future work, there 
is in some departments considerable hesitation in coming to terms, 
owing toa feeling that there may by-and-bye be a reduction on 
present prices. The coal market is giving way to some extent, and 
not a few are looking for easier prices of iron, although the rate at 
which stocks are being reduced does not afford much prospect of 
the latter taking place for some time. 

There is a very large business doing in the coal trade, and the 
shipments in the past week from the Scottish ports have been on 
a heavy scale, amounting to 195,847 tons, compared with 191,284 
in the preceding and 134,089 in the corresponding week of last 
year. While the current shipments have thus been large, the 
feeling in the market is undoubtedly easier. The wants of house- 
hold consumers have been greatly reduced, owing to fine weather ; 
and while the consumption at iron and steel works and other 
factories is perhaps as great as ever, the extensive and steady out- 
put at the collieries makes supplies very easily obtainable. Steam 
coal is quoted f.o.b. at Glasgow, 15s.; splint, 15s. to 15s. 6d.; and 
ell, 15s. to 16s. per ton. There is very little disposition at the 
moment on the part of either buyers or sellers to enter into con- 
tracts for future delivery. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE bunkering of transports by Welsh ports is quite a success, 
More than a dozen were coaled last week, and as showing how 
uniformly liberal the dispensation of patronage has been exercised, 
I may give an example :—The White Star liner was bunkered by 
the Great Western Colliery at Barry Dock; Hoods, Merthyr, 
loaded the America; Burnyat Brown the Umbria; Ynyshir has 
undertaken the Donera, Ferndale another, and Cardiff, Barry, 
Penarth, Port Talbot have fairly-apportioned shares. The latest 
item to hand is that the offer of the “‘ P. D.”—Powell Duffryn—to 
coal for Government vessels at Roath Dock has been accepted. 

A good deal of coal business has been done at all ports of late. 
Newport was particularly brisk last week, exporting 66,618 tons to 
foreign, and nearly 20,000 tons to coastwise destinations. Swan- 
sea exceeded late averages by despatching 51,819 tons, while 
Cardiff had a large and varied despatch to Capetown, Gibraltar, 
and leading coaling stations. One, the well-known Knight 
Bachelor, went to the Cape in ballast this week, another to 
Colombo with 7000 tons. A good deal of coal is going to Con- 
stantinople, and Genoa is importing largely. The tone of the 
steam coal trade is firm, and is marked by more vigour than it was 
a few weeks ago, while small steams have quite regained their old 
form. The tendency of the semi-bituminous coal of Monmouth- 
shire is decidedly upward. House coals are quietly on the down 
plane, home business fluctuating with the weather. Closing prices 
at Cardiff this week were as follows :—Best steam, 20s. to 22s.; 
seconds, 19s, to 19s, 6d.; drys, 18s. 6d. to 19s. 6d.; best steam, smalls, 
l4s. to 14s. 3d.; seconds, 12s, 9d. to 13s. 6d.; drys and other 
inferior sorts, 12s. to 12s, 3d.; best Monmouthshire semi-bitu- 
ininous, ‘large, 17s. 9d. to 18s.; seconds, 16s. 9d. to 17s.; best 
households, 20s. to 22s.; seconds, 18s. to 19s.; No. 3 Rhondda, 
20s. to 23s.; brush, 19s.; small, 17s. to 17s. 6d.; No. 2 Rhondda, 
16s, to 16s. 3d.; through and through, 14s. to 14s, 6d.; small, 
12s, 6d. to 13s, 

Some notable cargoes of patent fuel have gone from Cardiff of 
late. Present prices firm, 20s. 6d. to 22s. This year Cardiff has 
shipped 70,000 tons, taking the lead of Swansea—65,000 tons. 
Coke maintains its high figures, and ovens in all directions are 
working night and day. Furnace coke remains at 28s. to 30s.; 
good foundry, 32s. to 33s.; and special, 35s. 6d. to 36s, 

Very little attention was paid in the district to the rejection of 


the eight hours colliers’ Bill. The less the set and compulsory 
features about working the better for the Welsh collier, who 
cherishes the traditions of the old level days when men went in 
and out as they liked. It may interest readers to learn that the 
Welsh collier occasionally climbs to the front in other ways than 
in war. An eminent County-court judge died last month, who up 
to his 17th year worked as a collier in one of the old Penydarran 
collieries, now acquired by the Dowlais Company. This statement 
is thoroughly reliable. The judge was Mr. Edwin Jones, Bury 
and Wigan district. 

The anticipation respecting a settlement of the Midland and 
Morristown labour difficulty has been realised. On Monday work 
was resumed, At Briton Ferry the even run of business, which 
has been gratifying of late, threatens to be checked, a month’s 
notice having been put in by the blast furnace men. At these 
works a large quantity of Spanish ore has come in; the make of 
steel bar and of tin-plate in the district is well up to the average. 
Lately I find that the Amalgamated Society of Engineers moved 
in the matter of the wages of mechanics at the Neath, Swansea, 
Llanelly, Port Talbot, and Rhondda Valley, with the result that an 
advance of 3s, per week has been conceded. 

A new company is announced, Newport Metal Works, Birming- 
ham and Newport, with a capital of £15,000 in £1 shares. [ron 
ore for the Monmouthshire works continues to arrive in large 
quantities, some from Lisbon, and important cargoes of pig from 
Mostyn, North Wales; Nullom, Scotland, and other places, for 
Newport. Swansea imported 1630 tons of pig last week, and 
nearly 5000 tons iron ore, Wright and Butler taking fully half the 
quantity. The greatest animation exists in all branches of the 
iron and steel works ; Cyfarthfa, Dowlais, Blaenavon, Ebbw Vale 
are all busy. In the Swansea Valley there was a good deal of 
activity in the steel trade, and there was an average output of 
ingots from the smelting shops. The Mannesman tube depart- 
ments have been doing good work of late. Silver works 
are not so busy; spelter fully occupied. In the tin-plate 
trade solid regular work has been done all the week, with the 
result that 51,199 boxes came from works, and 52,000 were shipped. 
The Conciliation Board—by its committee—has been engaged of 
late upon a new basis of rates to be paid as a standard for all 
sheets and medium-sized plates worked in tin mills. The tonnage 
rate agreed upon will be equivalent to an advance of 15 per cent. 
above the 1874 list. The exports of tin-plates show an increase 
over February, 99, of 5799 tons—fully 51 per cent. Russia took 
7755 tons, as against 2778 tons ; Sweden, 105 tons, against 150 tons ; 
Denmark, 818 tons, against 544 tons ; Germany, 1175 tons, against 
1567 tons; Holland, 564 tons, against 1111 tons; Belgium, 
1614 tons, instead of 721 tons; France, 1235 tons instead of 
1263 tons : Portugal, 474 tons, instead of 233 tons ; Italy, 481 tons, 
against 316 tons ; Austria, 489 tons, instead of 233 tons ; Greece, 
nil to 14 tons ; Roumania, nil to 1309 tons ; Straits, 208 tons to 
nil; United States, 2210 tons to 1087 tons; total, 17,123 tons, 
against 1139 tons. Loading is going on this week for China and 
Japan. 

A seam of coal has been struck at Cileby Towyneval, and an 
important coal development is progressing near Llanelly by Mr. 
John, Felinfoel. The first sod of the new reservoir at Llanelly was 
cut this week. 

The annual meeting of the Swansea Harbour Trust, on Monday, 
brought out prominently a very satisfactory state of things. Mr. 
Thomas, the chairman for the ensuing year, congratulated the 
Trust upon a successful past year ; imports and exports exceeding 
those of the previous year by more than 10 per cent. The revenue 
was a record one of £154,000, the profit a record one of £16,000, 
and the surplus a record one of nearly £39,000. He informed the 
board that the improvement to the North Dock would be com- 
pleted in January, 1901, and to the South Dock in September, 1901, 
He suggested that something would be done towards constructing 
a new bridge over the North Dock lock this year. 

A very proper lesson was read by the Dowlais Iron Company 
at the Merthyr Police-court this week to one of their boiler feeders 
who caused damage to the extent of £10 byallowing a boiler, which 
fed the C cogging mill to overfill. He was fined £2 and costs. 

On ’Change, Swansea, mid-week, it was stated, with some degree 
of authority, but not yet thoroughly vouched, that American tin 
bars are being offered in the district, c.i.f., at lower prices than 
Welsh makers quote, and that large contracts have been entered 
into. The facts will be known inafewdays. Strong improvement 
is being shown in pig iron. Stocks have been reduced by 11,000 
tons. Upon the week Scotch has advanced Is. 9d., Middlesbrough 
2s. Id., and hematite 2s. 8d. It was reported that abundant 
orders are in hand for finished iron and steel. The tendency, in 
tin-plates particularly, is upwards, though block tin shows a fall of 
£6. The fact is obvious that makers have been selling at figures 
that do not cover cost, and higher prices are imperative. 
Closing quotations were as follows :—Pig iron, Glasgow warrants, 
70s. 6d., 70s. 74d., 70s. 6d. cash. Middlesbrough No. 3, 72s. to 
71s. 9d.; other numbers in proportion. Hematite warrants, 85s. 
to 83s. for mixed numbers f.o.b. Cumberland, according to brand. 
Welsh hematite, 85s.; Welsh bars, £9 10s. to £10; angles, at usual 
extras. Sheets, iron and steel, £11 to £11 15s. Steel rails, heavy, 
£7 10s. to £7 15s.; light, £8 to £8 10s.; sleepers, angles, channels, 
&c., according to section and specification. Bessemer steel tin-plate 
bars, £7 5s.: Siemens best, £7 7s. 6d. to £7 10s. Tin-plates: 
Bessemer steel cokes, 16s. 9d. to 17s.; Siemens, 17s. to 17s. 3d. 
Ternes, per double box, 20 by 20 C, 31s., 32s. 6d., to 34s. 6d. Big 
sheets for galvanising, 6ft. by 3ft. by 30g. per ton, £16 10s. to 
£17 10s.; finished black plate, £13 10s. to £13 15s. Canadas, 
£12 10s. to £13 10s.; galvanised sheets, 24 g., £15 lis. to £16 lis. 
Copper ; Chili bars, £78 15s. to £75 10s. Block tin, £147 to £139. 
Spelter bar, £22. Lead, £16 15s, 

Swansea coal prices are still incomplete. All posted mid-week 
were as follows :—Bituminous, according to arrangement ; steam, 
large, 20s.; seconds, 17s, to 18s.; bunker, 14s. to 15s.; small, 
12s, 6d. to 13s. 6d. Anthracite, 16s. 6d. to 17s.; seconds, 14s. to 
14s. 6d.; ordinary, large, 12s. to 12s. 6d.; small rubbly culm, 
8s. 9d. to 9d. Patent fuel, 18s. to 20s. Coke furnace, 30s. to 31s. ; 
best foundry, 32s. 6d. to 35s, 

Cardiff and Newport prices :—Iron ore, 19s. to 20s. 6d., market 
firm; pitwood, 16s. 3d., large cargoes arriving. 

Railway iron and steel and colliery stocks continue firm, and 
for collieries the inquiry is improving. It is evident that no great 
fear of a railway strike exists. Barry stock is showing an improv- 
ing tendency, Great Western advanced 4, Taff 3 per cent. at 100%, 
Swansea harbour stock is healthy, Ebbw Vale has been done at 
135, Norths ordinary at £5 17s. 9d. The National War Loan is in 
strong favour. 

The delegates of the railway men, who have had a meeting with 
the management of the Taff Vale, Rhymney, Cardiff, and Barry 
railways, reported results on Sunday last to a general meeting, 
held in Cardiff. I give an epitome of the leading concessions. 
Taff Vale: Main line drivers to be paid 7s. per diem, special cases to 
be considered ; firemen with twelve months’ or more status, to be 
considered ; mineral guards, 1s. a week advance when running 
passenger trains ; brakesmen 13s. a year boot money ; signalmen 
refused the eight hours; no advance for Sunday duty. Rhymney: 
Pilot drivers 6d. per day after two years’ service, when promoted 
to relief duty 6s. per day ; no concession to firemen, guards, and 
brakesmen. Barry: No advance to guards and brakesmen ; 
drivers of passenger trains 8s. per day, as a minimum for one day’s 
work; main line drivers’ concessions pro ratd with service. Cardiff 
Railway: Guards and brakesmen, time and a-quarter after working 
sixty hours; platelayers on same footing as the Taff and Rhymney. 

After these points had been read, the Chairman observed that the 
result of the delegates’ labours was nil, the chief item of the pro- 
gramme—eight hours for night work—had been refused by all, A 
lengthy discussion followed, and a resolution was then proposed 
to take a ballot of the men whether they would or not enforce their 
demands. An amendment was next suggested by a Taff Vale 
man, ‘‘ That the concessions be accepted as an instalment of their 
right, and that the consideration of the eight hours be relegated 


to the Executive, with a view of its being taken up on the mai 

of the United Kingdom,” At the conclusion the reeoluin 
carried by a large majority. One of the minority deat Was 
strike as interfering with national action in a just war, recated 3 
comment is, that if railway men are unwisely led into g © Public 
the Great Western, North-Western, Brecon, and other linac, 
help substantially in taking coal to port. Mes vil] 


THE NEWPORT HARBOUR COMMISSIONERy 
WEEKLY TRADE REPORT, 


STEAM coal is firmer, a better supply of tonnage having co 
and prices have an upward tendency. House coal remains 
the same as last week. Iron and steel works keep fully em thon 
especially for finished iron and steel. Copper is about’ the ae, 
last week, but there is a considerable fall in the price of tin a 
ports for week ending March 10th were :—Coal, foreign, ae 
tons ; coastwise, 19,165 tons ; patent fuel, 2850 tons, ek 
week ending March 13th were :—Pig iron, 1712 tons: at 
11,515 tons ; spiegel, 950 tons ; tin-plate bars, 520 tons: 
1808 loads, 

Coal: Best steam, 18s, to 18s. 6d.; seconds, 17s. to 17, bi: 
house coal, best, 20s.; dock screenings, 14s,; colliery = 
13s, to 13s, 6d.; smiths’ coal, 15s, to 16s. Pig iron: Scotch Warrants 
70s. 4d.; hematite warrants, 79s, 74d. f.o.b. Cumberland; Middles 
brough No, 3, 71s. 44d. prompt. Iron ore: Rubio, 20s, to 20. bd. 
Tafna, 19s. to 19s, 6d. Steel: Rails, heavy sections, £7 10s, rt 
£7 15s.; light ditto, £8 10s. to £8 15s. f.0.b.; Bessemer steel ti, 
plate bars, £7 5s.; Siemens steel tin-plate bars, £7 7s. 6d. to £7 1k. 
all delivered in the district, cash. ‘Tin-plates: Bessemer steel 
coke, 16s, 9d. to 17s.; Siemens, coke finish, 17s. to 17s, 34° 
Pitwood : 16s. 9d. to 17s. London Exchange Telegram; Copper, 
277 10s.; Straits tin, £140 5s, Freights: Steady. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 8th, 1900, 


THE attention of banking interests and manufacturers through. 
out the country is being called to the legislation by which the 
currency of the country will be very largely increased. At the 
outset this increase may not smount to more than 40,000,000 dols, 
or 50,000,000 dols., but the basis being laid in the pending legisla. 
tion makes an increase amounting to several hundred million. The 
effect of this extraordinary increase cannot be discounted, and 
there are some who apprehend serious trouble as result, one of 
which will be a rise of speculation. The circulation is now over 
2,000,000,000 dols., or a little over 25 dols. per head of population, 
The net gold holdings 233,000,000 dols., the highest point since 
early in January. The increase in circulation in the hands of the 
people in twelve months has been 75,000,000 dols. No doubt 
commerce will be greatly stimulated by the incoming increase of 
circulation, but it is not a reasonable conclusion to say that artificis] 
values will arise. There are so many opportunities and necessities 
for additional capitalists that a very large increase can be legiti- 
mately secured, 

Reports from Western sources as far as Chicago and St. Louis 
show that previous quotations are maintained, and that a moderate 
business is being done for summer and autumn delivery, Reports 
from Pittsburgh show a great degree of activity there—all mills 
being sold up from two to four months. An unusual amount of 
bridge iron is being bought for bridgework ; in fact, everything 
that goes into railroad construction is in good demand. There are 
no new developments in the Carnegie-Frick embryo, but those on 
the inside incline to the belief that a harmonious settlement will be 
reached before an open trial in Court. It is the opinion maintained 
by the minority. The Carnegie Company has just started a new 
billet mill, and will during the course of the year add enormously 
to its producing capacity. Coke is still advancing in value, and 
between two and three thousand ovens will be supplying the 
markets of the country before autumn. Bituminous coal is very 
strong, and prices are likely to advance a little by the opening of 
the spring season. A labour war is threatened in Chicago 
between the contractors and the building trade. Preparations 
have been made for it on the part of the labourers for many 
months. Outside of Chicago there are no serious labour troubles 
threatened, but the inauguration of a dispute there threatens the 
same result in other cities. 


THe INsTITUTION OF JUNIOR ENGINEERS.—An enjoyable re- 
union of the members and friends of the Institution of Junior 
Engineers was held at the Westminster Palace Hotel last Saturday. 
The proceedings took the form of a conversazione, which was 
largely attended. In addition to the well-arranged musical pr- 
gramme, there were interesting exhibits, including an installation 
of wireless telegraphy shown at work, working models of locomo- 
tives lent by the Society of Model Engineers, models of Parsons’ 
steam turbine, and views of the Turbinia and Viper, and a model 
apparatus representing Mr. Wilfrid S. Boult’s system of electric 
railway signalling. Perhaps the most instructive feature of the 
evening's entertainment was the magic-lantern lecture illustrating 
the cavitation experiments which the Hon. Chas. A. Parsons—who 
is president of this Society—carried out to ascertain the action of 
screw propellers when running at very high speeds in the water. 
These experiments have doubtless had an important bearing on 
the design of the high-speed vessels with which Mr. Parsons’ 
name has become so familiar, for, as the title ‘cavitation’ 
scarcely implies, they are instrumental in demonstrating the limit 
of speed at which screw propellers can be efficiently run. 

THE STRAND IMPROVEMENT.—We notice that the London County 
Council intend, with reference to the new street from the Strand 
to Holborn, to invite from eight leading architects designs for the 
elevation of the buildings to front the northern side of the Strand 
and the northern and southern sides of the new Crescent-road as 
far as the junction with the main street. Four of the architects 
are to be nominated by the Council, and four by the Royal Insti- 
tute of British Architects. The premium to be paid to each 
architect for the designs is to be £150. The architects in prepar- 
ing their designs are to have regard to the possibility of the central 
portion of the site lying between the new Crescent and the Strand 
being used for the erection of a public building. The style 
suggested is Palladian, freely treated, and of a simple character, 
or Renaissance of English character. The designs for the frontage 
buildings are to be in black lines only, without colour, with the 
exception of a light tint of Indian ink on the doors and windows. 
The drawings are to be in geometrical projection, but one bird’s- 
eye view taken from an imaginary point to the south-west of the 
site may be submitted by each architect, and the drawings sub- 
mitted must include :—(a) An outline elevation, to a scale of 16ft. 
to lin., of the frontage next the Strand, the triangular plot next 
Wellington-street, and of the two sides of the curved street between 
Wellington-street and Clement’s-inn. (/) Elevations to a scale of 
8ft. to an inch of the half of the Strand frontage from the end next 
Wellington-street. (c) Elevations to a scale of 8ft. to an inch of 
the east and west sides of the triangular plot next Wellington 
street. (d) Elevations to a scale of 8ft. to an inch of the north side 
of the curved street to the westward of the proposed main street 
leading to Holborn, showing the arrangements of the salient angle. 
(e) Sections to a scale of 8ft. to an inch through the front walls of 
the several buildings, showing the arrangement of the roofs. 
Details to a scale of 4ft. to an inch of special features may 
furnished if necessary. The buildings may be 80ft. high from the 
level of the pavement to the top of the principal cornice, attic, 
balustrade or blocking, with not more than two stories in the rocl 
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NOTES FROM GERMANY. 
(From our own Correspondent. ) 


: s have been received during the 
and steel trades, activity 
waifferent departments remaining very 
sd Numerous orders of considerable weight 
secured, iron for structural purposes 
have increasing request. There is, however, 
thing of special interest to be related concern- 
m0 he iron business, changes of any importance 
ing the not taken place since former letters. 
Lp! 1 there more life has been stirring, the 
Here = of spring and the usual activity in the 
eee ‘ine which commences at this time of the 
= beving induced consumers to give out orders 
The iron ore market in the Siegerland remains 
a firm position. ‘The Siegerland iron ore con- 
Be n has now booked contracts for 1901 at the 
— srice of M. 3°50 per ton p.t. for roasted 
ros A, and M. 2°60 p.t. for raw ditto. Output 
been raised as much as possible, consumption 
being uncommonly large. The Nassau Ore Mines 
have, like those of the Siegerland, disposed of 
their production for 1901, the price quoted being 
M, 2°50 p.t. higher than that paid this year. 
The Rhenish- Westphalian and Siegerland Blast 
Furnace Works having fixed the prices for next 
year's deliveries in pig iron, the Luxemburg 
Syndicate has, according to the Rheinisch- West- 
ahilische Zeitung, also been willing to offer pig 
ae for sale in the first two quarters of 1901, the 
rice being for forge pig 102°50f. p.t., against 
if, for the last two quarters of present year. 
Strong as this rise may — to be, consumers 
will not hesitate to pay ac vanced quotations, the 
jess so because the Luxemburg Syndicate has the 
exclusive privilege of selling this sort of iron, In 
the Rhenish- Westphalian district the quotation for 
yhite forge pig is M. 90 p.t.; Bessemer, M. 102 
tat works ; Lasic, M. 90°20 p.t., free place of 
consumption; foundry No, 1 and hematite, 
¥, 102 p.t.; and foundry pig No. 3, M. 98 p.t. 
The billet convention has lately resolved upon a 
rise of M. 8 p.t., billets fetching M, 135 p.t.; raw 
plates, M. 139 p.t... free Dortmund, Ruhrort, 
Diedenhofen. The Rombach Works are said to 
sll billets at M. 129 p.t., free Diedenhofen. 
Demand and employment in the bar trade, as well 
as in the plate and sheet department, are reported 
to be most satisfactory, and show an inclination 
toimprove. Heavy plates for boiler-making and 
shipbuilding purposes are in particularly good 
all, and many mills engaged in the production 
of these heavy plates are reported to be better 
ewployed now than in the latter part of the year 
that is past. Ata recent meeting of the Rhenish- 
Westphalian bar mills it was resolved to raise the 
tas price for bars M. 10 p.t. for sales in 1901. 
At present bars in mild steel fetch M. 187°50 to 
¥.1% p.t.; bars in Bessemer, M. 192°50 to 195 
pt; rivet iron, M. 235 p.t.; and rivets of good 
quality are paid with 300 p.t. Plenty of work, 
that will last up to the end of the year, has been 
secured at the hoop mills, The late rise for 
hoops was M. 5 p.t., and t'e present price of sale 
is, accordingly, M. 195 p.t. Girders, which are 
showing more life from week to week, have been 
raised M.10 p.t., and are now standing on M. 
17-0 to 155 p.t. at works. The tube mills are 
well occupied, American competition having 
almost ceased to be felt now. Gas pipes are 
quoted M. 215 to 220 p.t. The rebate on black 
tubes is now 574 per cent., and for galvanised 
tubes 46) per cent. 
Belgian foreign trade in iron and coal last ye: r 
and in 1898 was as under :— . 


Tmport, 

1899, 188s. 

Tons. Tons. 
Coke... 297,000 .. .. 181,000 
ron ore. . 2,621,000 2,253,000 
cast stec] 8,000. 4,000 
looms 7,000. 18,000 
Steel plates 3,000 
Steel wire . 18,000 14,000 
Drawn wire 11,000 .. .. 10,000 
pig .. . 860,000 ..  .. 318,000 
astings . .. 13,000 
Iron wire .. 3,000 
Inn plates 34000 10,000 
Machines .. .. 86,000 .. .. 33,000 

Export. 

1899, 1898, 

Tons. Tons. 

Briquetites 525,000 .. 660,000 
oke.. .. 1,009,000 .. 878,000 
Pitcoal .. .. 1,568,000 .. 4,580,000 

Irmnore 318,000 .. . £84,000 
Stelwire., 5,000 .. .. 4,000 
girders 46,000 .. .. 

Steel bars.. 22000 24,000 
Iron girders... 66,000 66,000 
Iron 69,000 
Nall bars... 295,000 .. .. 248,000 
Ware.. .. .. 86,000 .. .. 47,000 


oxeupumption of coal in Germany continues to 
= the output considerably, and there is, 
tthe an increasing firmness felt in quo- 
— while the scarcity of supplies naturally 
paris ® good deal of trouble and delay. Of 
hie coal owners have been compelled to 
old “a — as much as possible, only executing 
selnaed ers, while fresh contracts have to be 
American coal was expected at Ham- 
pi Se week, to be partly used as bunker coal 
Saree re vessels, and also to be sent to 
Pee and Bohemia to relieve the coal dearth 
p The shipments of coal and coke in February of 
West were, according to the Mheinisch- 
3 360 tsche Zeitung, for the Ruhr district, 
montis against 3,529,150 t. for the same 
pa ae year ; for the Saar district, 557,110 t., 
11.140 9,980. ; for Silesia, 1,354,980 t., against 
5600°45 t.5 and for the three districts together, 
99,450 t., against 5,276,270 t. for the same 


month in the year before. Increase was: for the 
Ruhr district, 4°8 per cent.; for the Saar district, 
3°9 per cent.; for Silesia, 11°9 per cent.; and for 
the three districts together, 6*2 per cent., against 
February last year. 

The Austro-Hungarian iron market does not 
present any novel feature ; only structural iron 
and plates meet with a tolerably good demand, 
while nearly all other articles of iron remain dull 
and neglected as before. 

The iron and allied trades in Belgium are in 
good activity, makers and manufacturers being 
well supplied with orders. Prices show much 
stiffness, and a rising tendency here and there. 
Coal and coke is likewise, strong. At a late 
tendering for the Belgian State Railways the 
prices granted for coal and coke show, on an 
average, arise of M. 5 p.t. against October last 
year. 

On the French iron market the brisk and 
animated tone of former weeks continues, and 
activity is, generally, increasing in most depart- 
ments. Latest Parisquotations were, for first-class 
merchant iron, 290f. p.t.; plates No, 2, 320f. p.t.; 
steel plates, 350f. p.t. From day to doy inquiry 
and demand for girders, bars, and structural 
iron are improving, and there have been numer- 
ous fresh orders received upon the week for steel 
plates for shipbuilding purposes, 


TORPEDO BOAT DESTROYERS. 


SINCE the advent of torpedo boat destroyers into 
the Navy we have got accustomed to the many 
accidents, more or less serious, to which, as a class, 
they are subject—primarily because of the vast 
power to be developed in so frail a body, recall- 
ing somewhat similar accidents which attended 
the introduction of torpedo boats in earlier times. 
The average man reads in his morning paper of a 
mishap to a warship, and probably thinks no more 
about it. If there is no loss of life, perhaps no 
word of it ever reaches non-service ears. In 
taking a walk around one of our dockyards one 
sees ships in every stage of fitting and re-fitting ; 
but how few ever compare the actual state or 
condition of a ship, with its official classification 
of Fleet or Dockyard Reserve. 

In Keyham basin ‘at the present time there is a 
torpedo boat destroyer, called the Gipsy, with all 
her boiler tubes removed, undergoing the process 
of re-tubing. To the ordinary lay mind it must 
be evident that this must be the work of weeks ; 
yet this ship is classed amongst the B division of 
the Fleet Reserve. As the B division is supposed 
to consist of ships undergoing slight repairs, the 
word ‘‘slight” must evidently bear a very elastic 
interpretation. If the observer happens to be of 
an inquiring disposition, he can elicit the infor- 
mation that the Gipsy is a new thirty-knot 
destroyer; yet she is being fitted with practically 
new boilers. Commissioned for last year’s man- 
ceuvres as a new ship, she struggled as far as 
Portsmouth, and struggled back again to Devon- 
port. The main trouble was with the boilers, the 
tubes of which were continually bursting, and the 
ship consequently was unfit for sea s2rvice. On 
arrival at Devonport she was paid of into the 
Fleet Reserve, and in the Fleet Reserve she has 
remained ever since. The trouble was traced to 
excessive corrosion of the small tubes—the flakes 
of rust scale falling off and choking in the bend 
of the tubes, thus stopping the circulation of 
water and causing the tubes to burst. Many 
have been the attempts to remove the scale and 
make the boilers fit for service, even for a short 
time, the means adopted being to boil with 
caustic soda, but to no purpose, for each succes- 
sive boiling produced hundred weights of rust, and 
very reluctantly must the order have been given 
to re-tube the boilers of a new ship. 

The life of the tubes in a modern boiler is not 
a long one, but at least a three years’ commission 
is expected of them. Then why this rapid corro- 
sion! It is only natural to assume that these 
boilers must have been neglected ; an action so 
deep-rooted must have been going on for some 
time, perhaps ever since the ship was_ built. 
Many of these destroyers have taken years to 
build and get through their trials, and are practi- 
cally old boats before they are delivered as new. 
It is an easy matter to renew parts of the engines 
which are worn, but with boilers, especially of 
the small water-tube type, it is quite a different 
matter. It is an easy matter to detect corrosion 
in the accessible parts, but in the small tubes this 
can only be done effectually by cutting open some 
and replacing them by new tubes, and the chances 
are that the full extent of the corrosion will not 
be discovered until the tubes fail when on service, 
as in the case of the Gipsy. No housekeeper 
buying a kettle would accept as new one which 
had had two or three years’ hard wear. Would 
it not, then, be a practical business-like plan for 
the Admiralty to take at a valuation the ships 
which have been a long time getting through 
their trials, and not delivered until long after 
their contract date ’— Western Morning News. 


LAUNCHES AND TRIAL TRIPS. 


THOMAS LEIGH, screw steamer; built by, Rit- 
son and Co.; to the order of, R. Craggs and 
Son; dimensions, 190ft. by 29ft. 104in. by 

5ft. lin.; to carry, 1100 tons; engines, triple- 
expansion, 154in., 25in., 4lin., by 27in., pressure 
170 lb. ; constructed by, McKie and Baxter ; 
trial trip, March Ist. 

SkIPSEA, steel screw steamer ; built by, Wm. 
Gray and Co., Limited ; to the order of, Brown, 
Atkinson, and Co., Limited ; dimensions, 336ft., 
47ft., 24ft. 10in.; engines, triple - expansion, 
24in., 38in., 64in., by 42in., pressure 1601b.; 
constructed by, Central Marine Engine Works ; 
trial trip, March 8th ; 11 knots. 

CALEDONIAN, Leyland liner ; built by, Caledon 
Shipbuilding and Engineering Company, Dundee ; 
to the order of, F. Leyland and Co,; dimensions, 
442ft., 50ft., 39ft. 3in.; 5000 tons gross tonnage ; 
engines, triple-expansion, 25in., 414in., 7lin., by 
60in., pressure 2001b.; constructed by, Lilybank 
Engine Works ; fitted with refrigeration plant by 
Live 1 Refrigeration Company, Limited ; 
launch, March 3rd. 


THE PATENT JOURNAL. 


Condensed from “The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


3rd March, 1900. 


4060. Taps for Botries, J. E. Cox and G. Marshall, 
Birmingham, 

4061, ScReEwinG Heaps of Dies, H. Austin, Wolver- 
hampton. 

4062. ELevator, W. I. Fawcett, Bradford. 

4063. Grippinc Device for Cranes, T. B. Mackenzie, 
Glasgow. 

4064. Brake Brock for Venicies, T. A. McKee, 
Dublin. 

4065, CaRDING J. Fairclough, Manchester. 

4066. Hor Air Furnaces, R. Cunliffe and H. Forshaw, 
Manchester. 

4067. SewaGe PuriryinGc Apparatus, B. R. Phillipson, 
Dublin. 

4068. Pneumatic SAFEGUARD, J. T. Kellet, Liverpool. 

4069. Swives, 8S. Patten and 8. F. Johnson, Heath 
Town, Staffs. 

4070. SELF-STARTING Sypuon, F. L. Halliwell, South- 


po 

4071. Mera Tox Piate for Boots, R. H. Summerill, 
Bristol. 

4072. PRorELLING Suips in Arr or Water, W. Peake, 
Preston. 

4073. ApraRatus for Swimminc Barus, W. Peake, 
Preston. 

4074. Teetu for Usk in RaG Tearers, T. H. Shinn, 
Bristol. 

4075. Presses for OperatrxG Dies, Wilson Brothers’ 
Bobbins Company, Limited, and G. Jackson, Man- 
chester. 

4076. CrusHinc Macuines, R. F. and H. 8. Pochin, 
Leicester. 

4977. Furnaces, J. M. Henderson.—(J. McLean, Western 
Australia.) 

4078. Winpows, J. Darling, Glasgow. 

4079. CLosinc WaTeR-TIGHT BULKHEAD Doors, W. and 
A. R. Crawford, Glasgow. 

4080. Sewinc Macuryes, The Singer Manufacturing 
Company, and W. Mort, Glasgow. 

4081. PuonoGcraru, H. Sheble, Manchester. 

4082. Hoistinc Macurngs, A. E. Brown, Glasgow. 

4083. UmMBRELLAS, J. A. Bedel, Glasgow. 

4084. Mirre PLANING Macurnes, R. and T. Connor, 
Glasgow. 

4085. CLoTuEs SuspENDERs, W. Orr and J. Somerville, 
Ontario, Canada. 

4986, J. E. Mackenzie, London. 

4087. Revoitvine Apparatus, E. Banks, Liverpool. 

4088. SAw-FILING Macuines, W. L. Wise.—(0. C. 
Pendleton, United States.) 

4089. Winpinc Macuines, C. H. and F. J. Dale, 
London. 

MecuanicaL Roap Sweepers, W. Durrant, 
sondon. 

4091. Brakes for RatLway Veutcues, H. Penn, A. A. 
Tyler, and W. March, London. 

4092. TRAINING BILLIARD PLayeERs, P. Hutson and A. 
W. Burt, London. 

4093. WinpinG THREADS on Spoo.s, A., J., and H. Ryo, 
London. 

4094. STEAM-BLowERS for BorLers, A. H. Crockford, 
London. 

4095. Macuines for CuttinG Faprics, T. Hansen, 
London. 

409%. ORNAMENTS, J. Dickson and H. E. Brown, 
London. 

4097. E. Harrison, London. 

4008. Gas Burners, J. H. Walker and W. H. Welch, 
London. 

4090. Gun CarriaGcses, Kynoch, Limited, and E. W. 
Anderson, London. 

4100. Drepcers, T. Mébus, London. 

4101. Luminous ADVERTISING, G. Albigot and L. Murier, 
Liverpool. 

4102, AUToMATIC FasteNtNc for Lirr Doors, H. Kurtzig, 


Liverpool. 

4103. Corser Fasten1no, P. R. J. Willis.—(A. H. Wade, 
United States.) 

4104. Mgasurine Liquip, H. C. Beman and F. H. Ray- 
mond, Kingston-on-Thames. 

4105. ELectric Tramways, B. J. B. Mills.—(E. Bonnet, 
J. Paufiqué, and G. Liniére, France.) 

4106. MANUFACTURING CoARSE Bran, R. F. P. Rubow, 
London. 

4107. Warcu Cass, A. Roesgen, London. 

4108. Wrencu ATTaAcHMENTs, G. W. Rouse, London. 

4109. ELecrric CLock, F. W. Golby.—(H. Hansen, Ger- 
many.) 

4110. Pipe F. W. Golby.—{@. Thorimeyer and 
E. Hesse, Austria.) 

4111. Heatinc with Prrroteum F. C. P. 
Grube, London. 

4112. TREATMENT of CaLcium Fivoripr, W. C. Sellar, 
London. 

4113. AppLyING ADHESIVE Liquips, E. Jagenburg, 
London. 

4114. CHEMICALLY AGGLOMERATING 
MaTERIALS, A. Denaeyer, London. 
4115. APPLICATION of ALZARINE Propvucts, O. Imray. 
HThe vormals Meister, Lucius, and Briia- 

ing, Germany.) 

4116, PLoucu, R. H. Fowler and T. Benstead, London. 

4117. Motor Veuicies, J. Roots and C. E. Venables, 
London. 

4118. Means for Sinkinc Suarts, G. Zuber, London. 

4119, ARTIFICIAL Figs, R. B. Marston, London. 

4120. Prorectinc for CycLe Tires, A. Dupont, 
London. 

4121. HoLttow Hanpies for Knives, P. Erhardt, 
London. 

4122. Swircnes, E. Kithlstein and J. Vollmer, 
London. 

4123. Macutnes for Castinac Type, F. Lucke, 
London. 

4124. Fitting Screw-stoprpERED Bortties, A. P. 
Blaxter, A. P. Blaxter, jun., and G. W. Chaloner, 
London. 

4125. Toy, C. E. Cole, London. 


5th March, 1900. 


4126. MANUFACTURE of SLEEVE Stups, W. E. Patterson, 
Birmingham. 

4127. and for Cyctists, A. Winser, 
Bristol. 

4128. Pneumatic Tires, W. H. Paull, Birmingham. 

4129. Garter, E. O. Weise, Glasgow. 

4130. Screw, I. Massey, A. Partington, and A. Mort, 
Bolton. 

4131. Apparatus for PREVENTING SMOKE, C. Cattanach, 
Glasgow. 

4132. PoRTABLE Spray Lamps, J. McL. MecMurtrie, 
Glasgow. 

4133. ExPLOosIVE ENGINEs for Motor Cars, I. T. Wrides, 
London. 

4134. Process of Enricatna Coat Gasxs, C. B. Tully, 
Sligo. 

4135. Stays of Looms for WEavina, J. Turner, Burnley. 

4136. SqurcEr, J. Thomson, Buckden, Huntingdon. 

4137. Looms, J. 8. Hargreaves, Manchester. 

4138. CARRIAGE Ciasp, J. 8S. Spence, Durham. 
39. MxecuanicaL Toy, W. Martin, Barrow-in- 

Furness. 

4140. Launcuina Lirgsoats, W. J. Kennedy, H. 
Brinkman, J. Carnegie, J. B. Morse, J. Thomson, 
and W. Heavey, New York. 

4141. Cycis, F. A. W. Kramer, London. 

4142. Apparatus, B. Vey, London. 

4143. Bencues for Jorners, J. Hérmann, London. 

4144, Suip Prope.uers, P. Horn, London. 

4145. THREAD-CUTTING ATTACHMENTs for LaTHEs, A. 
G. Brookes.—(H. Dock, United States.) 


POWDERED 


4146. Construction of Boor Cars, I. A. Timmins, 
London. 

4147. Toy Game and Puzz.ez, J. Dibbern, London. 

4148. A Lasso, P. B. Stafford, Cahir, County Tip- 
perary. 

4149. Evector for BREECH-LOADING FiRg-aRMs, T. 
Styles and J. Clifford, Manchester. 

4150. Drivinc Mecuaniso for Moror Venicies, R. W. 
Smith, Birmingham. 

4151. Pennotpers, F. R. Baker and A. A. Webb, Bir- 
mingham. 

4152. Orpnance, W. G. Potter, London. 

4153. Gun Carriaces, W. G. Potter, London. 

4154. A New G. Grant, London. 

4155. Matrress, Davis’s Feather Mills, Ltd.,and J. M. 
Levene, London. 

4156. Carp Gamr, A. M. Hirschfeld and A. E. Hayman, 
London. 

4157. ELecrric ACCUMULATOR Traction, B. M. Drake 
and J. M. Gorham, London. 

4158. Meratiic Cups, M. Lachman and W. C. Fischer, 
London. 

4159. Construction of WirRE Nippers, M. Schmidt, 
London. 

4160. Construction of Two-wHEELED VEHICLES, G. 
Lanino, London. 

4161. Fixinc Lips on Cans, E. Besse and L. Lubin, 
London. 

4162. ComBinaTIoNn MILITARY ACCOUTREMENT, J. Reed, 
London. 

4163. Drawinc or Propucine Curves, A. E. Hotchkiss, 
London. 

4164. Steam Enoines, M. H. Robinson, London. 

4165. MACHINES, A. Boult.{(The 
Haskell Golf Ball Company, United States.) 

4166. Fire and Acip-PRooF MATERIALS, E. W. Engels, 
London. 

4167. Door Locks, E. A. Schmertz, London. 

4168. CURRENT, L. Cerebotanl and A. 
Silbermann, London. 

4169. Uritistnc Trpav Risk and Fatt, M. D. Compton, 
London. 

4170. Warcues, E. W. Sadory, London. 

4171. Exuaust Sitencer for Enoines, A. Winton, 
London. 

4172. Feep Mecuanism for Saw Bencugs, J. Gruban, 
London. 

4173. TREATING SewaGeE, D. Cameron, F. J. Commin, 
and A. J. Martin, London. 

4174. Typewriters, M. 8. Carmona, London. 

4175. Amines, G. W. Johnson.—{(. F. Boehringer and 
Soehne, Germany.) 

4176. Sprayine Crops, G. F. Strawson, London. 

4177. ConpEeNser MEcHAnisM, J. Litty, London. 

4178. Locks, A. Dieterle, London. 

4179. Orrick Writinc Boarp or Desk, J. Tirebuck, 
Liverpool. 

4180. Baskets, T. Taylor, Liverpool. 

4181. Gate Hinces, H. A. Eckley and J. Frankam, 
Liverpool. 

4182. Apparatus for Ionitinc Gas Lamps, A. Prager, 
London. 

4183. Cricket Stumps, A. T. Paxman and W. Stuart, 
London. 

4184. Puorocrapuic Suutter, A. Wollensak, London. 

4185. Boor Trees, &c., J. Lucking.—(@. Pabst, 
Germany.) 

4186. Tires for CycLtes, A. and E. H. Pulbrook, 
London. 

4187. PRESSURE-REGULATING VALVES, J. P. Metzger, 
London. 

4188. PRESSURE-REGULATING VaLves, J. P. Metzger, 
London. 

4189. BarreEts, R. Haddan.-(C. Kk. Harris, United 
States.) 

419). SoLuTion for GaLvanic Batrertes, L. Boulard, 
London. 

4191. GeneratinG Gas, 8. H. Berry and G. Seagrave, 
London. 

4192. or FasTentnc Meta, F. H. Bramley, 
London. 

4193. SIGNALLING Devices, P. M. Justice.—(H. M. 
Willia as, United States.) 

4194. Propucinc Sounp, H. and 8S. H. Hawkins, 
London. 

4195. ACETYLENE GAS-GENERATOR VALVE, W. Widmann, 
London. 

4196. Braces, H. Ohse, London. 

4197. Biryxers for Eyes of Animas, E. Diedrich, 
London. 

4198. Makino TeLepuontc Circuits, R. de Lamprecht, 
London. 

4199. Toy, H. W. Harold, London. 

4200. ACETYLENE Gas GENERATORS, L. F. Bergdolt, 
London. 
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4201. Corrin HANDLES and Mounts, &c., C. Copus, 
London. 

4202. CLEANING CuImneys, A. A. Fradenburg, Kings- 
ton-on-Thames. 

4203. GrinpInG MILLs, E. H. Webster, Kingston-on- 
Thames. 

4204. Suetts, W. E. Rowlands and W. G. Hay, 
Liverpool. 

4205. Carriers for CARTRIDGE Betts, W. E. Rowlands, 
Liverpool. 

4206. SecurtnG Corps, A. E. Crawford, Westgate-on- 


Sea. 

4207. Gutrer or CHANNEL, H. Martin, Stoke-upon- 
Trent. 

4208. TRAVELLING PLatrorRMcr TROLLEY, W. A. Gaskins, 
Cheltenham. 

4209. Damper” for Open Grates, L. Dcerey, 
London. 

4210. STREET ADVERTISING MacuiInes, F. James, 
Chester. 

4211. Braces and CHest Expanpers, E. Sandow, 
Manchester. 

4212. Drivinc for Cycies, J. Bradley, Man- 
chester. 

4213. Kiins for Bricks and Tiss, &e., J. Miller, 
Glasgow. 

4214. Scenery, J. W. Howgego, Glasgow. 

4215. Bopsins, F. D. Irwin and J. Baldwin, Man- 
chester. 

4216. The Davies Rirte and Guy, J. Davies, Bir- 
mingham. 

4217. Camp Bep, C. J. Tozer and T. Snell, Torpoint, 
Cornwall. 

4218. SroppeR Enps for Steet Castines, J. Windle, 
Glasgow. 

4219. Removune CaLcAREous Matter from Merat, 8. 
Metcalf, Halifax. 

4220. Pieper Wrencues, J. H. Condy, Kingston-on- 
Thames. 

4221. Drivinc GEAR for VELOcIPEDES, J. Bosworth, 
Coventry. 

4222. Automatic CLuss, W. R. Strathern and C. J. 
Sellar, Glasgow. 

4223. Bow Firrine, E. A. Roskilly, London. 

4224, Woven Coverine for Dress Stays, 8S. A. Greene, 
Southampton. 

4225. CHaRGING Furnaces, T. Lewis, Glasgow. 

4226. CLEANING Hot-BLast Stoves, E. J. Windsor- 
Richards and T. Lewis, Glasgow. 

4227. IRon and STEEL MILts, W. Lees, Astor. - 


under-Lyne. 

4228. Two-spEED GEAR for Cycries, E. H. Essex, 
Kettering. 

4229. BurNinG O1ts, J. Liddle.—(H. Luckenbach and 
W. McPhee, United States.) 

4230. Gas Licuters, H. D. Fitzpatrick.—(C 
Hubert, United States.) 

4231. OrDNANCE, W. G. Potter, London. 

4232. NEEDLE THREADERS, C. Lawrence, G. Beames, 
and 8. Ross, London. 

4233. VaLvE for TrrxEs, F. Dicker and W. J. Johnson, 
Birmingham. 

4234. CorE- BoxEs for Founpers’ Usk, A. Scott, 
London. : 
4235. WRITING and ADVERTISING Fotos, W. J. Davis, 

London. 
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4236. Fitaments for Evecrric Lamps, T. A. Rosf, 
London. 
4237. ComBrnaTion Toot, F. T. P. Grant.—(7. Berry, 


G. Flersheim and Flersheim and Co., Limited, 
London. 
4239. Extractine O11, W. Smith and O. P. Macfarlane, 


London. 


4240. Fiasxs, T. G. Donaldson, London. 
4241. Sewrnc Macurnes, M. Zimmarman, Man- 


chester. 

4242. Tripops, A. Schirber, London. 

4243. Macuines for Corkinc Borties, C. Crecelius, 
London. 

4244. ARTIFICIAL Stong, R. Fimmen, 
Berlin. 

4245. ROLLER PRINTING Macuryes, W. Hadfield, Man- 
chester. 

Macuines, &e., C. W. and T. Hall, 
sondon,. 

4247. Apparatus for GALVANISING METAL Strips, G. 
Harrison.—(The New Process Coating Company, United 
States.) 

4248. Swircues for Evecrric Circuits, The British 
Thomson-Houston Company, Ltd.—(&. W. Rive, jun., 
United States.) 

4249. Metruop of Mertat Sueets, &ec., G. 
Harrison.—(The New Process Coating Company, United 
States.) 

4250. GauGE for a Sewina Macuine, C. Kamuf, 
London. 

4251. Sarety for C. E. Challis, 
London. 

4252. Garrers, T. W. Hill, London. 

4253. LOADING ORDNANCE, A. Reichwald.—F. Krupp, 
Germany.) 
4254. Rorary A. Reichwald.(F. Krupp, 

Germany.) 

4255, ELEVATING ORDNANCE, A. Reichwald.—+(F. Krupp, 
Germany.) 

4256. BREECH-LOADING FiRE-aRMs, J. J. Greenough, 

London. 

2! 


VALVES, 


4257. Steam Enorngs, M. L. Whitfield, London. 
4258. Sream Heatinc Borer, M. R. Jacobus, London, 
4259. Gas GovERNoRs, Fraser and Chalmers, Limited, 


and F. L. Whitmore, London. 


4200. AuTomatic Gas Licatinc, W. G. Hicks, 
London. 

4261. Reveasinc Gear for Gates, H. J. Lintott, 
London. 


4262. SroraGe Pipes, P. A. Newton.—(The Kuaicker- 
bocker Trust Company, United States.) 

4263. Frurr Squerzers, J. L. Easly and M. Leowen- 
stein, London. 

4264. Hypravcic Motors, B. C. F. Wall, London. 

4265. INpicator, W. Jennerjahn, London. 

. Rotary Ciutcues, 8S. O. Cowper-Coles, London. 
267. PAPER-MAKING Macutings, H. Mellor, London. 
4268. Toots for Layrnc Conpurts, H. H. Lake.— 
(American Vitrified Conduit Company, United States.) 
4209. Propucinc CHLorINE, H. H. Lake.—(H. K. 
Moore, E. A. Allen, G. W. Ridlon, and J. Quincy, 

United States.) 

4270. MAINTAINING the PEsso-THERMOMETER in the 
Vactna of Cows, A. Smolian, London. 

4271. CONFECTIONERY-MAKING MAcHINE, G. Carlson, 
London. 

4272. ManuractuRE of Acip, J. Potut, 
London. 


4273. TreaTiING Rerractory Ores, W. W. Fyfe, 
London. 

4274. Sarety Device for Wartcnes, F. Geiger, 
London. 


4275. Rattway SIGNALLING Apparatus, C. A. Chappell, 
London. 

4276. Process of Repropucine Pxotos, F. C. Shard- 
low, London. 

4277. Wartcu Sarety Devices, J. Saveland, London. 

4278. ConTROLLING GovERNOR for Encines, W. P. 
Thompson.—(£. A. Sperry, United States, and G. A. 
Haines, Italy.) 

4279. Dentat G. Sibley, Liverpool. 

4280. Lusricators, G. Fisher, Manchester. 

281. FasTeNING CoLiars to Suirts, Count A. des 
Tours and Walderode, Manchester. 

282. BookMARKER, Count A. des Tours and Walde- 
rede, Manchester. 

4283. SMALL-aRMs, O. Jones, London. 

4284. Steam Borter Water GavceEs, G. Forbes, 
London. 

4285. ExTEeNnsiBLE Rests for Booxs, D. M. Dastoor, 
London. 

4286. Sugars for Cvurtinc Wire, G. W. Holtzapffel, 
London. 

4287. TeLEPHONIC CoMMUNICATION System, W. Aitken, 
London. 

4288. Sarety Pockets, A. J. Boult.—(M, Berastein, 
United States.) 

4289. Lamps, J. W. Hall, London, 

4200. Scorer for Games, A. J. Boult.—(R. Hampel, Ger- 
many.) 

4291. Prorectine Cycies, A. J. Boult.—(H. Becker, Ger- 

many.) 

292. Krys, M. 8S. Peters, London. 

3. Rakes, A. J. Boult.— (0. P. Kochre and F. A. Pfau, 

Fermany.) 

4294. CurTtinc Stots, A. J. Boult.—(Z. Haus’, Ger- 
wary. 

4295. a H. T. Ashton, London. 

429%. Ratt Joints, A. J. Boult.-(E. M. MeVicker, 
United States.) 

4297. MakinG Case FIiuers, A. J. Boult.—(N, Grid- 
ley and L. M. Hopkins, United States.) 

4298. Device for Lirrinc Disues, &c., B. A. Spaull, 
London, 

4299, SHARPENING Devices for Knives, J. Y. Johnson. 
+The Eaterprixe Manusacturing Coapany, United 
States.) 

4300. Venictes for Amputances, &c., A. James, 
London. 

4301. Gates, T. P. Broomfield, London. 

4302. Pumps and VaLve CHambBers, W. J. P. Moore, 
London. 

4303. Steam VaLves for DupLex Pumps, W. J. P. Moore, 
London. 

4304, CycLe-pRIvING Gears, H. Lea, London. 

4305. CLosinc Swinc Doors, W. Brown and O. Beck, 
London. 

4306. CHANGE Boxes for Pictures, H. A. Péraut, 
London. 

4307. Liquip Meters, W. G. Kent, London. 

4308. INCANDESCENT Lamps, R. A. Fessenden, London. 

4309. Maxine FrrREPROOF PuLP Boarp, F. E. Keyes, 
London. 

4310. StoppERING Botties, M. D. Lehmann and C. O. 
Schimmer.—(Hampel and Worm, Bohemia.) 

4311. AUTOMATIC BARRIER-OPERATING MECHANISM, H. 
C. W. Siegmann, London. 

4312. VeLocrpepes, I. F. Wales, London. 

4313. FasTenrNGs for SHogs, A. L. Fishell, London. 

4314. Laset Howpers, E. T. O. Chamberlain, London. 

4315. Water Morors, D. P. Sims, London. 

4316. Sewrnc Macuines, G. H. Scetrini and H. K. 
Bridger, London. 

4317. PorTABLE RECEPTACLE for Mortar, F, A. Furcht, 
London. 
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4318. WHEELS for BicycLes, R. A. Matthews, Beeston, 
Notts. 

4319. Couptincs for Rartway Wacons, T. Murphy, 
Clonmel, Co. Tipperary. 

4320. Rotary Evotnes, F. W. Webb and A. M. Thomp- 
son, Crewe. 

4321. Wreatu Stanps, H. Shearer, Glasgow. 

4322. Cover for Jucs, W. Bennett, Hanley. 

4323. Money CHANGE-GIVING Macutng, J. Smallwood, 
Manchester. 

4324. Bars for Screw Nut-MAKING, T. M. Anderson, 
Rochdale. 

4325. WinpMILLs, W. Kneen, London. 

4326. Bean Frame and Ciotues Liver, J. Johnson, 
Uttoxeter. 


4827. CycLe Grarinea, W. H. Coley, Skelmersdale. 

4828. Hanp Prorecror for Cycuists, D. G. Barron, 
Glasgow. 

4829. Hemating, J. E. and C. S. Bedford, Leeds. 

4330. MovaBLe SHIELDs for J. Platel, New- 
castle-on-Tyne. 

4331. SypHon Top CLEANER and PouisHeEr, H. T. Gould, 
London. 

4332. Compassss, E. Rodriguez, London. 

4333. TwisTING Macuines, A. Goss, London, 

4334. ENveLopes, W. D. Bradstreet and D. F. Viles, 
London. 

4335. VEHICLE WHEELS and Ax es, R. R. Boggs, 
Kingston-on-Thames. 

4836. SPEED GraRING for CycLEs, F. M. Swayze, 
Kingston-on-Thames. 

4337. Harrprns, G. H. Dreghorn, Glasgow. 

4338. Mitus, A. B. Lennox, Neweastle-on- 


‘yne, 

4339. Broocuks, J. 8S. Prentice and G. W. Forbes, 
Glasgow. 

4340. ANTI-FRICTION MrcHaNisy, J. E, Cooper, Stock- 
ton-on-Tees. 

4841. Hanp-THROWER for Birps, J. F. and C. W. Pike, 
Birmingham. 

4342. Arr Compressors and Morors, J. A. Coombs, 
Liverpool. 

4343. VenTILATOR for WareR-cLosEts, T. R. Wollaston, 
Manchester. 

4344. Ripine Sapp.es, H. Verity, Manchester. 

4345. Lawn Mowers, C. Swindells, Manchester. 

4346. Enaives, G. H. Hardie and N. Thompson, Van- 
couver, British Columbia, Canada. 

4347. WHEEL Tires, W. Howard and H. T. Waterman, 
London. 

4348. Lyrropuctne CoLours into Powprrs, W. Gardner, 
London. 

4349. Tops of Curs, H. M. Knight, 
London. 

4350. FreLD AMBULANCE Car, &c., W. C. Windover, 
London. 

4351. Finisninc Ceramic Ware, E. H. L. Bolle, 
London. 

4352. Fivrerina Mareriat, F. E. Bristowe, London. 

4353. CoupLinc Rartway Carriaags, J. J. Jager, 
London. 

4354. Knirrinc Macurnes, A. L. Davis, London, 

4355. ARTIFICIAL Stone, C. E. Challis, London. 

4356. Gas CookiNG Stoves and GriLts, G. H. Miller, 
London. 

4357. CHEESE Cutter, J. Wilson, London. 

4358. Exectric BELL Pusues, H. C. Swindell, Bir- 
mingham. 

4359. Starr-rop Eyes, F. R. Baker and J. G. Hall, 
Birmingham. 

4360. SprnninG Toy, E. B. Widmore, London. 

4361. REPEATING PHOTOGRAPHIC PRINTING FRAME, A. 
R. Toplis, London. 

4362. Hernia Trusses, J. Bain and A. A. Mahaffy, 
Birmingham. 

4363. Watcu WristLet, G. R. Baldock, High Barnet. 

4364. CoupLinc Apparatus, T. Temple, London. 

4365. INCANDESCENT ELectric Lamps, D. Shoolbred, 
London. 

4366. Avromatic BurGLaR ALARM, I. Voron and J. 
Maziels, London. 

4367. Mecuanism for Exposep Sears, L. Morgan and 
J. F. Elliston, London. 

4368. Drstnc or Extrenpinc Taste, W. Grubb, 
London. 

4369. CoupLincs for Evecrricat Connections, J. J. 
and W. R. Rawlings, London. 

4870. Cana Boats, H. R. de Salis, London. 

4871. Devices for Savinc Lire at Sea, A. Ragon, 
London. 

4372. TROUGH-LIKE MIx1NG Macuines, C. Fickelscheer, 
London. 

4373. SwatH Turners, G. C. N. Bryan, London. 

4374. Lace Curtains, R. F. Carey and G. Cholerton, 
London. 

4875. Suips’ Loes, G. A. Schultze, London. 

4376. MANUFACTURE of WirE, E. Emerson, London. 

4377. Sicns for ADVERTISEMENTS, P. E. Treeby, 
London. 

4378. CoIN-FREED Apparatvs, F. C. Mann, London. 

4379. EXTRACTING GLYCERINE, C. G. Sudre and C. V. 
Thierry, London. 

4380. PREVENTION of Vapour from 
Firth, London. 

4381. Apparatus for MIxtnac Gas 
Cottrell, London. 

4382. Drivinc MecHantsm for Cycles, 
London. 

4383. ELecrric ConTRoLLING Apparatvs, J.C. Lincoln, 
London. 

4284. Brapaw.s, T. Stubbs, London. 

4385. Botrers, H. A. Price and H, C. Turner, 
London. 

4386. VEHICLE Brakes, C. A. Whecler and E. Perry, 
London. 

4887. System of ELectricat Distrisution, C. Young, 
London. 

4388. Compasses, W. P. Thompson.—(£. 7. Boden, 
Germany. 

4889. Apparatvs for Grass, Appert, 
Liverpool. 

4390. Swircues, Verity's, Limited, and R. H. Rogers, 
Birmingham. 

4391. WATER-CIRCULATING Apparatus, 8. E. Barnes, 


T. W. 8. 
and Arr, G. R. 
T. Tolson, 


London. 
4392. Mouse and Rat Traps, &c., A. Reinsch, 
London. 
4293. Stoves for E-onomistnc R. Lorek, 
London. 


4394. LIQUID-EVAPORATING AppaRaTvs, J. E. L. Ogden, 
London. 

4395. ComBINED STEERING GeaR and BRAKE MECHAN- 
1sM for Snips, H. H. Leigh.—(4. Anderson, United 
States.) 

4396. SappLERy, R. Douglas, London. 

4397. Hammers, A. W. Savage, London. 

4398. Guipinc Arr BaLLoons, G. von Schoenermarck, 
London. 

4399. BREECH - LOADING 
London, 


arms, G. Luger, 
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4400. Gas Tap, W. H. Stevenson, London. 

4401. Lack-In FASTENING APPLIANCE, R. Hine, Lock’s 
Heath, near Southampton. 

4402. Hopper, W. S. Harnett, Sittingbourne, 
Kent. 

4403. Rart-Boat Deck, A. Oscar, Liscard, Cheshire. 

4404. Dovcuinc Macuryes, D. Doig, Kirriemuir, 
Forfarshire. 

4405. Motor - pRIVEN VEHICLES, J. E. Thornton, 
Altrincham. 

4406. SuHutTrLes, R. McKeown, Burnley. 

4407, GENERATION of ACETYLENE Gas, G. Stevenson, 
Burnley. 

4408. Evectric Fittinas, J. Dewar, Glasgow. 

4409. APPLIANCE for SusPENDING Bosgins, T. Fortune, 
Glasgow. 

4410. Brusnes, W. Guine, jun., Douglas, Isle of 


Man. 
4411. Fences, G. B. Héhne, Berlin. 
4412. Borrtinc of BEvERAGEs, 
Glasgow. 
4413. Printinc Apparatus, W. Vickery, Sheringham, 


Norfolk. 
TaBLe &e., J. Ashcroft, 


T. F. Thomson, 


4415. Furnace, J. C. Johnson, Nottingham. 

= Hover, J. Rhodes, Bradford Moor, 
Yorks. 

4417. Suirtinc Points of Ratts, R. W. Meach, 
Dundee. 

4418. Curtinc Hat Brius, Battersby and Co. and E. 
Edwards, Manchester. 

4419. Exevators, R. B. and A. P. Main, and W. H. 
Sherburn, Falkirk, Scotland. 

4420. Gas Burver, R. B, and A. P. Main, and W, H. 
Sherburn, Falkirk, Scotland. 


4421. ELevators, R. B. and A. P. 
Sherburn, Falkirk, Scotland. 

4422. Pumpinc Enoines, W. Shore and W. Walker, 
Hanley, Staffs. 

Can OPENER, E, Wall, Erdington, near Birming- 
ham, 

4424. CorNER CLamp for Boxes, O. Schilzig.—(M. 
Heinemann, Germany.) 

4425. Door-mats and Scrapgrs, G. J. Smith, London. 

4426. MeraL Suors for Pick Hannes, O. Morgan, 
London. 

4427. Fasreners for Winpows, C. N. Nixon, 
London. 

4428. CLosinc Seams of Boxes, A. Culpin, 
London. 

4429, Burron-Hook, W. G. Adams, London, 

4430. Hyprautic Hat Presses, A. H. Moseley and C, 
Macintosh and Co., Limited, Manchester, 

4431. Pens, E. J. Hartenfeld, London, 


Main, and W. H. 


4432. ANIMATED Picturgs, C. Raleigh, 
London. 

Views ConsecutiveLy, C. Raleigh, 
zondon. 

4434. CINEMATOGRAPHIC Apparatus, C. Raleigh, 
London. 

4435. AppaRATus for Picturss, C, Raleigh, 


London, 

4436. Bicycies, E. B. Layeillon, London. 

4487. Covers, T. B. Howard and R. Hallam, London. 

SHELLs for OrpNaNcE, W. G. Potter, Binning- 
1am. 

4439. CLosine the Brercu of BREECH-LOADING ORD- 
NANCE, W. G. Potter, Birmingham. 

4440. QUICK-FIRING BREECH-LOoADING GuN, W. G. 
Potter, Birmingham. 

4441. RepEaTING FIRE- ARMs, W. Bir- 
mingham., 

4442. Launcurne of Torpepors under Warer, W. G. 
Potter, Birmingham. 

4443. Campinc-our Device, R. Young, London. 

4444. STAMP- AFFIXING Macnines, P. H. Sanborn, 
Kingston-on-Thames. 

4445. Hanp Service Carr for Gasworks, G. Hatch, 
London. 

4446, Compound Sream and Liquip Motor Enorng, F. 
Wright, London. 

4447. Stream GENERATORS, T. Clarkson and The Clark- 
son and Capel Steam Car Syndicate, Limited, 
London. 

4448. Burninc Liguip Hyprocarsons, T. Clarkson 
and The Clarkson and Capel Steam Car Syndicate, 
Limited, London. 

4449, Burninc Liquip Hyprocarnons, T. Clarkson 
and The Clarkson and Capel Steam Car Syndicate, 
Limited, Londen. 

4450. Drivinc Betts, C. Capel and J. A. Pierce, 
London. 

4451. Larues, J. Brokie, London. 

4452. VessELs for Cookina by Sream, E. Mitchell, 
London. 

4453. Pipes for Drainace, J. J. Robins, London. 

4454. Furnace Grates, C. J. Widmark, London, 

4455. Rope Turmepies, R. A. Hammond, London. 

4456. STEERING Gear for Surps, T. G. Stevens, London. 

4457. Doorn Locks by Execrricity, W. 
Schade, London. 

4458. Steam Separators, L. N. Bamber, Essex. 

4459, EXTENSIBLE TaBLes, H, C. Furniss, London. 

4460. Fire and Burotar Acarm, T. W. Skinner, 
London. 

4461. ELectric Cases, W. J. Glover, Liverpool. 

4462. SHower Batu Devices, M. Hahn, Liverpool, 

4463. Boots, W. Cotton, London. 

4464. Truss, V. F. Wood, London. 

4465. DRAUGHT-REGULATING Apparatus, W. L. Wise.— 
(Actien gesellachaftzur Verwertuny der osters und ungar 
Patente Th. Langer, Austria.) 

4466. Hycientc Napkin and Bext, C. Rubens, London. 

4467. Friue for Drawinc Orr Gas, H, Rochling, 
London. 

4468. CONDENSING and PREVENTING NoIsE of STEAM 
Morors, E. Lepel, London. 

4469. TuNE Sueets, A. Staffelstein and F. Kluse, 
London. 

4470. STONE-PLANING Macuines, H. Koch, London. 

4471. Brakes for Cycugs, F. C. Clark and T. H. Tissier, 
London. 


G. Potter, 
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4472. ELectric Motors, A. M. E. Berthier, London. 

4473. PHorocrapuic Copying Frames, R. Carls, 
London. 

4474. Cueckina Horses, R. Rainsford.—(H. Dudley, 
United States.) 

4475. Tow1ne Bicycces, W. J. Keates, Birmingham. 

4476. Sockets for Pick Suarrs, E. Dickenson, 
Sheffield. 

4477. STEAM-DISTRIBUTION VALVES, R. L. Weighton and 
D. B. Morrison, Hartlepool. 

4478. Application of SotpeR, J. Keith, Dublin. 

4479. Tik Botts, W. B. Johnson.—{(J. M. Borman, 
United States.) 

4480. Spittoons, N. T. Sutton, Wolverhampton. 

4481. Comrs, W. Holdsworth, Halifax. 

4482. Faciuitatinc the Startinc of C. 
Greenwood and G. Bates, Halifax. 

4483. Manuracture of Tor Mounts, A. W. Heath, 
Birmingham. 

4484. Paint, H. M. Chalmers and J. F. 
Glasgow. 

4485. AuToMATIC SPRINKLERS, H, Stephens, London. 

4486. J. K, Gerrich, Kingston-on- 
Thames. 

4487. WoopEN Structurgs, M. E. Henderson, Kingston- 
on-Thames. 

4488. WarMiNG Apparatus, W. F. Burns, Kingston-on- 
Thames. 

4489, Primary Batrerigs, A. M. Young, Manchester. 

4490. Gas Enaines, W. Morris, jun., Oldbury. 

4491. “ Bearines” for WHEELS, R. A. Matthews, 
Beeston. 

4492. Eves for Srarr-rops, Cope and Timinins, Limited, 
and J. G. Rollason, Birmingham. 

4493, Drivinc Gear for VeLocipepEs, R. A. Tomson 
and e Triumph Cycle Company, Limited, 
Coventry. 

4494. WATER-wWasTE PREVENTERS, H. Clay, Liverpool. 

4495. WaLL and Ceitinc Decoration, The Cordelova 
Company, Limited, Edinburgh. 

4496. OuTstpe Cuairs, N. K. Mackenzie, Dundee. 

4497. Rotary Pumps, J. Murrie, Glasgow. 

4498. Pipe Coupiinas, A. Barr, Glasgow. 

4499, Untversa Jornt for Canryina Lamps, H. Hirst 
and J. H. Collings, London. 

4500. SELF-LOCKING ELBow Jornt, H. Hirst and J. H. 
Collings, London. 

4501. Automatic Sirrer and RecEIVER, 
R. Slater, Blackburn. 

4502. CorKING and UncorkinGc Borrties, E. H. W. 
Shrimpton, London. 

4503, CHANNELLING MACHINE, Z, W. Daw, London. 

4504. CARRIAGE Lamps, W. Whiston, London. 

4505. Topacco Pires, W. East, London. 

4506. ReFrninc O1ts, J. Crichton and P. H. Joselin, 
London. 

4507. Puriryinc O1Ls, J. Crichton and P. H. Joselin, 
London. 

4508. ELecTRIc SIGNALLING Systems for Rattways, M. 
Garl, London. 

4509. ELecrric Traction, E. H. Tyler, London. 

4510. Fioortne, C. Schultze and A. Hartmann, 
London. 

4511. Mast Heaps, F. Philpot and F, F. Garrood, 
London. 

4512. Toys, W. Rowbotham, London. 

4518. Toy, A. M. Corker, London. 

4514. GrinpING Preces of Wirz, J. Morgan, Birming- 


Govan, 


am. 

4515. Cuarcinc Liquips with Gas, V. £. J. Durafort, 
London, 

4516. Apparatus for Wr:cuinc Pourposss, E. Finn, 
London. 

4517. Toot for Domestic Purposes, M. Golinsky, 
London. 


SELECTED AMERICAN py 


From the United States Patent-office Oftciat ¢ 
— azette, 


638,629, CaNE-MILL, G. W. Fishoy ¢ 
Filed September Tth, 1898, Louis, 

Claim,.—A eane-mill comprising 
windows or openings formed in the Arey havin, 
rest-blocks having smooth faces and k : eS thereo 
windows or openings, turn-bar havin in 
formed with flat upper and lower fie 18 its ends 
in the windows or openings on th 


and sy 
rest-bloka 


c 


guide-blocks having smooth faces and located in the 
windows or openings and surmounting the ends of the 
turn-bar, and means whereby the ends of the turnch od 
are moved laterally between the rest-hlocks and th, 
guide-blocks for adjusting the turn-bar, substantially 
as described. y 


638,717. Forcep Dravent System ror Srea 
Generators, W. D, Hoxie, New York, N, 
April 24th, 1899. 

Claam.—In a forced draught system for steam 
generators, the combination of an air-tight compart 
ment, into which air is forced and maintained under 
compression, with a steam generator and an tid, 
pendent air-heating device, wholly inclosed in saiq 


compartment, the air-supply for cormbustion being 
transferred by means of suitable ducts or passyes 
leading from the compartment to the sir-heati 
device and from the latter to the furnace, substy. 
tially as described. 
638,739. Roap-Breakine Macuine, Morin, 
London, Eagland.— Filed September Lith, 18%, 
Claim.—In_ road-breaking machines of the clas 
herein described in combination, a spindle or rod of 
square or angular section, a bar in which said red is 
rigidly carried, a lever pivotally connected to the end 
of said bar and to the body of the machine, a bracket 
pivotally connected to the body of the machine and 


638,739] 


carrying a collar engaging upon said spindle, teeth 
upon said bracket, a spindle having a worm, and 
rotated by a hand wheel for operating said bracket, 
tool-holders adapted to be cramped or secured to tools 
upon the spindle and through the medium of wedges, 
substantially as described and illustrated herein. 


638,962. Swacinc Screw Tureaps, S. Frail, 
Frankfort-on-the-Main, Germany.— Filed July lst, 
1899, 

Claim.—Q) The method substantially as_ herein 
described, of forming screw threads upon tubes, which 
consists in varying the original diameter of the por- 
tion of the tube to be threaded, and then simul- 
taneously restoring the diameter of said portion of the 
tube and forming screw threads thereon. (2) The 


method substantially as herein described, of forming 
internal screw threads upon tubes, which consists 
expanding the portion of the tube to be threaded, and 
then simultaneously contracting said portion of the 
tube and forming screw threads thereon. 
688,990. Toccie, M. A. Replogle, Akron 
Ohio.— Filed Auguat 5th, 1898. 
Claim.—The hercin-described toggle comprising two 
similarly-constructed members having polls or flat 


surfaces adapted to slide each bs aoe each and the opr 
site ends of said members adapted to be pivotally 
joined respectively to and impelled 
members, in combination with means for control ing 
the direction or motion of said moving members, 


substantially as set forth, 
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THE PROGRESS OF ALUMINIUM. 


qwetve months having passed since we last printed a 

neral article reviewing the position and prospects of 
aluminium—February 17th, 1899—it may now be con- 
‘enient to take up the story once more, and see whether 
= notable advances have occurred in this comparatively 
po industry. ‘Throughout the whole of its lifetime the 
Y arance of fresh processes for winning the metal has 
ae exhibited a remarkably epidemic character, and 
the manufacture itself, until quite recently, has been as 
strikingly sporadic; now there are distinct evidences that 
it is the new methods which are becoming sporadic, and, 
what is far more gratifying, that the manufacture has 
taken on an endemic nature. As an instance of the truth 
of our pathological generalisation, a solitary exception 
may be given, and may prove of interest to historical 

students. 

= first factory in which Deville prepared aluminium 
by the sodium _ process he had himself invented was 
erected in a suburb of Paris, whence the complaints of 
the neighbours, who objected to a chlorine-laden atmo- 
sphere, quickly drove him to Nanterre. After a few 
years the plant was slowly transferred to the works of 
H. Merle and Co., at Salindres, which eventually passed 
into the hands of Messrs. Pechiney; and there the 
manufacture of aluminium continued under the personal 
supervision of Deville, until his death in"1881. With the 
exception of Bell Brothers, at Newcastle-on-Tyne, who 
were producing a very small quantity of aluminium 
regularly between 1860 and 1874, the Salindres factory 
was practically the only one in existence till the Cowles 
and Castner processes were inaugurated about 1886. 
Messrs. Pechiney made as a maximum about 3 tons 
of aluminium per annum, selling the metal at 100f. per 
kilo., and earning a profit, we are told, of £2000 per ton. 
By 1888 they were unable any longer to obtain the price 
they wanted, and abandoned the manufacture; but the 
last batches of metal were cast into various ornaments 
which are still in existence—the reason we mention this 
fact will be explained later. Between 1887 and 1889 

Minet had been experimenting with a process which has 
already been described in our columns under the auspices 
of Bernard Brothers, who decided in the latter year to 
erect permanent water-driven plant at St. Michel, in 

Savoy, where some 6000 horse-power is available. By 

1894 they had installed dynamos, &c., up to about 900 

horse-power, but owing to the superiority of the Héroult- 

Hall process, and possibly other reasons, Minet’s method 

was soon found unremunerative. The Americans, who 

were at that time the largest manufacturers of aluminium, 
were naturally desirous of entering the French markets, 
but were excluded by the action of the high import duty ; 

30, in conjunction with M. Secretan, they promoted the 

Société de l'Aluminium Pur, and took over the Bernard 

Works, which, of course, lay within French territory. 

Being, however, only twenty miles distant from the 

larger Froges Company at La Praz, they suffered severely 

from competition, and were compelled to go into liquida- 
tion about 1897. The factory was put up to auction, 

Messrs. Pechiney buying it for £64,000; and now with 

a enlarged to 3000 horse-power the same firm that 

been engaged in the business from the early sixties 
is again one of its prominent representatives, forming— 
for aluminium—an unwonted link with the past. 

Since the date of our last article nothing striking seems 
to have been invented in the way of new manufacturing 
processes. Last May Miniet described a novel variety of 
electrolytic cell with a separate cathode, his aim being to 
reduce the proportion of iron in commercial aluminium. 
He uses a metallic bath well lined with carbon, and hangs 
both anode and cathode in the electrolyte instead of 
utilising the crucible walls for the negative element. He 
claims to be able to keep the cell itself at a temperature 
below 500 deg. Cent., so that it can be constructed of 
aluminium, when the only possible impurity remaining in 
the reduced metal is 0°02 per cent. or so of silicon. 
Curiously enough he does not mention the composition of 
his electrodes, and Borchers has stated emphatically that 
aluminium cannot be deposited with a carbon cathode. 
In the ordinary Héroult cell the vessel is built of iron or 
steel, well coated with a thick lining of carbon, which is 
rammed and baked until it forms a perfectly hard and 
coherent mass, and the working cathode is the layer of 
molten aluminium that lies at the bottom. Nevertheless, 
the best grades of Héroult aluminium appear to contain 
from 0°83 to 0-5 per cent. of iron; and as the presence of 
the latter metal makes the aluminium greyer in colour, 
less malleable, and less fluid when melted, if Minet’s 
statements are not exaggerated, or if the remarkable degree 
of purity he records is not to be otherwise accounted for, 
his Suggestion seems worthy of notice. On the other 

and, it must not be forgotten that pure aluminium is 
rather too soft to be employed for many purposes without 
the addition of some alloy; so that perhaps extreme 
freedom from foreign matter is more desirable in theory 
than in practice, always presuming that the impurities 
are not of such character as to diminish the permanence 
of the metal when exposed to damp air. 

_A still more recent method has been patented by 
Gooch, which is essentially a combination of Bucherer’s 
sulphide and the Héroult-Hall oxide method. Hitherto 
ithas always been proposed when aluminium is to be 
reduced from the sulphide, that this compound should be 
made first as a distinct operation, and then electrolysed 
im some suitable solution. Gooch prefers to convert 
oxide into sulphide within the electrolytic cell, thus 
reducing electrolytically a nascent sulphide. His bath is 
much of the usual form, and is charged with three parts 
of sodium fluoride and two parts of aluminium chloride ; 
the vessel is its own cathode, and the anode is a hollow 
rod connected with a tube through which a current of 
carbon bisulphide vapour is introduced. Alumina is 
ed Mm regularly, dissolves in the molten salts, is con- 
verted into sulphide, and is electrolysed into sulphur 
and metal. The reaction between the bisulphide and 

€ alumina yields either carbon ‘oxysulphide or 


carbon monoxide; dissociation of the sulphide liberates 
vaporised sulphur, both by-products escaping through 
an outlet in the cover of the cell, which is provided on 


| purpose. We lack details to discuss the efficiency of this 


process with complete accuracy; for, so far as we are 
aware, no information has been made public as to the 
resistance, and therefore actual voltage, ofsuch a bath as 
Gooch adopts ; but if the ratio between theoretical and 
working voltage is not very different from that which 
obtains in the Héroult process—and there seems no par- 
ticular cause to imagine any such difference — the 
economy is represented by the difference in energy be- 
tween 0°9 and 2°8, the theoretical voltages of aluminium 
sulphide and oxide respectively at ordinary temperatures. 
We may remark, however, that in Blackmore’s last 
sulphide method, where the electrolyte was somewhat 
similar, the working voltage was returned at 3°8, as 
against the five volts actually used by Héroult, which 
shows a notably lower margin for economy. From this 
apparent saving, again, must be deducted the cost of 
working up the waste sulphur into carbon bisulphide; 
and it is highly problematical whether, as a whole, the 
new process can have much practical superiority over the 
present one. Indeed, aluminium sulphide, regarded as 
the immediate source of metal, appears something of a 
Will-o’-the-wisp, its ease of decomposition makes it so 
attractive that many investigators forget the treacherous 
nature of the ground from which it issues. 

The two most noticeable features in connection with 
aluminium during the past year have been the sharp con- 
troversy between MM. Moissan and Ditte respecting the 
stability of the metal, and its increasing use as an elec- 
trical conductor for uncovered mains. We have no need 
in the present article to discuss the relative electrical and 
economic value of it and copper, nor to describe 
in detail any of the installations where aluminium con- 
ductors have been employed—most of these have already 
been referred to in our past issues. But in view of the 
conflicting statements made in the Comptes Rendus last 
spring, it is not surprising that several writers have ques- 
tioned the propriety of adopting aluminium as an elec- 
trical substitute for copper, in spite of the fact that it is 
distinctly cheaper per unit of current at present prices, 
because if the metal is not capable of resisting a moist 
atmosphere for long, repairs and renewals will outweigh 
the saving in first cost of the conductors, poles, and, 
possibly, smaller insulators. 

The first and probably most serious objection urged 
against aluminium by Ditte is, that the metal is liable to 
progressive decomposition when placed in salt or brackish 
water, especially if it be alternately exposed to water and 
air. In dry air, aluminium becomes covered with a very 
thin film of oxide, which acts as a preservative. Some- 
times a film of hydrogen is produced, which behaves 
similarly; but in water, particularly water contain- 
ing any substance that acts as a solvent of alumina, 
the coating is dissolved, and a continuous cycle of 
reactions, closely analogous to those determining the 
oxidation of iron, is set up, which may proceed 
till the metal is wholly destroyed. If we were to put this 
matter into plain language we should say that aluminium 
is not a ‘‘ noble "’ metal ; but its responsible advocates have 
never claimed it to be such, and, seeing that it is being 
championed as a rival to copper, Ditte rather weakens 
his attack by remarking that Berthelot has found the 
latter metal to become ‘“sick”’ in a very similar fashion. 
Of course, aluminium ought not to be exposed in a bare 
state to sea or brackish water; when it has been so in- 
judiciously treated it has invariably proved disappointing. 
It is sometimes complained that protective paints are 
difficult of application to aluminium, or that they will not 
adhere well; there are, however, several compositions 
which do not exhibit this defect. Certainly copper 
sheathing can be, and often is, left bare; but the com- 
parison is not just unless it be remembered that the bare- 
ness of the metal is advantageous, not merely because it 
saves the cost of painting, but because the soluble com- 
pounds of copper are poisonous or unpleasant to marine 
growths. Based on Ditte’s explanation of the gradual 
destruction of aluminium in salt water, it has also been 
suggested that unprotected conductors may suffer rapid 
corrosion owing to the lodgment of traces of sodium 
chloride derived from the atmosphere of a sea coast. 
Certainly sea air contains sodium chloride, and as cer- 
tainly the salt would hasten decay, if only by virtue of its 
hygroscopic nature; but, except for the fact that, per 
unit of current, the aluminium wire is larger, and so offers 
a better foothold for foreign bodies, it seems a little 
doubtful whether, under equally bad conditions, the 
copper might not suffer nearly as much. But, at any 
rate for the present, most transmission lines will probably 
be inland; and the sodium chloride question seems to 
have only a local significance. 

As regards Ditte’s observations on the military articles 
brought back from the French campaign in Madagascar, 
where he found that the plates of a water tank had 
deteriorated considerably, he was answered effectively by 
Moissan, who pointed out that the tanks had been 
mounted on iron, and so had been made into portable 
primary batteries, of which the aluminium was the soluble 
element. His other remarks on aluminium alloyed with 
copper will be dealt with presently. The rest of the dis- 
cussion turned mainly on aluminium spoons, forks, and 
cooking utensils generally. Moissan said he had used 
such implements for several years, and they were still in 
good condition ; Ditte replied this was because they were 
greasy, 7.e., had not been properly washed, that he had 
employed spoons and forks, washing them daily in sodium 
carbonate, and they were pitted and rough; Moissan 
rejoined sharply, appearing to resent what reads like a 
reflection upon the cleanliness of the members of his 
household. Really, the daily use of washing soda to 
remove grease from domestic articles is very drastic 
treatment, and in the case of aluminium is specially to be 
avoided, because of the known solubility of the metal in 
alkalis. A reasonable distinction ought surely to be 
drawn between chemical and domestic cleavlinese plates 


and the like can be freed from grease from the house- 
keeper’s point of view by means of boiling water, and the 
results are surely satisfactory to the epicure or the 
physician ; but this method of washing is not perfect from 
the chemist’s standpoint. Except in tuberculous house- 
holds, or when any zymotic disease is present, do we need 
absolute diurnal sterilisation?* After their literary 
battle MM. Ditte and Moissan have left the question ; 
the former saying that aluminium vessels possess a long 
or short life according to usage and circumstances— 
which is something of a platitude—the latter remarking 
that in each purpose for which aluminium is employed 
the behaviour of the metal should be watched long and 
carefully—which is only common sense. 

There is an almost inevitable tendency on everybody’s 
part to forget how short an experience we have yet had 
with aluminium. In 1888 or 1889 Hall began to work 
the modern process on a manufacturing scale, so that 
somewhere in America there should be samples of 
electrolytic aluminium nearlytwelve years old. As we 
have previously mentioned, “Messrs. Pechiney possess 
specimens of aluminium reduced by means of sodium of 
almost precisely the same age; and if any of these 
American and French objects, happen to have been pre- 
served under at all similar conditions, it would be 


extremely instructive to know their relative amount of . 


deterioration. The chemical aluminium should have 
contained an appreciably larger proportion of sodium 
when first made than the electrolytic product, and 
should, therefore, have suffered more; but Hall’s earliest 
samples would certainly not be of identical composition 
to those which have been reduced during the last few 
years, and the comparison, in either event, would not be 
quite fair to the present makers. According to Moissan, 
in 1893 the purest grades of aluminium obtainable con- 
tained between 0°93 and 1°64 per cent. of Si, and 
between 0°32 and 1°66 per cent. of Fe; now he quotes 
the corresponding figures at 0°02 to 0°13 per cent. of Si, 
and 0°12 to 0°32 per cent. of Fe, carbon and sodium 
being entirely absent. These last results most probably 
refer to some specially refined metal; we should prefer. 
to give as the composition of merchantable aluminium 
of the best average quality 0°3 to 0°7 per cent. of Si and 
0°37 to 0°56 per cent. of Fe. In Europe unalloyed 
electrolytic aluminium was scarcely being manufactured, 
except experimentally, before 1890, or in England before 
1895; till about 1891 fresh chemical aluminium was still 
being put on the markets, so that unless the past history 
of any particular piece of metal more than ten years old 
is absolutely known, there is considerable danger of 
attempting to compare the two totally different materials. 
Apart from this, there is the manifest injustice of basing 
arguments on the permanence of the aluminium which 
is being produced now that the Héroult-Hall process has 
settled down to a steady and uniform method on the 
behaviour of similar, though vastly inferior, metal pre- 
pared even so recently as five or six years ago. 

After studying the course of events in America and 
Europe as closely as is possible to anyone who is not 
directly engaged in the business, we have come to the 
conclusion that the industrial birth of modern electrolytic 
aluminium took place in the year 1895, and we must 
accordingly reject all statements as to its physical, 
mechanical, and chemical properties—gratifying or the 
reverse— which are founded on the illegitimate metal in 
existence before that time. In five years we can only 
gain five years’ experience, for laboratory experiments 
which are instituted to anticipate time or other natural 
phenomena by artificial means, however cautiously and 
intelligently conducted, lead frequently to ambiguous or 
misleading results. In the meantime, as bearing distantly 
on the present question, we may remark that our copy of 
Richards’ book on aluminium, dated 1896, which is 
lettered somewhat obtrusively in thin aluminium leaf, and 
which has stood on our shelves side by side with other 
books lettered in gold, has lost a trifle of its pristine 
brilliancy, but is not in worse condition, so far as the 
white and the yellow colour can be compared, than its 
neighbours of the same age; and the diminution of 
brightness appears to be due. alike with gold and 
aluminium, to the collection of dirt rather than to oxidation 
of the metal. We are also informed by the British 
Aluminium Company that it has been trying experi- 
ments on the permanence of bare sheet aluminium at 
the factories at Larne, Foyers, and Milton. The latter 
is inimmediate proximity to some large chemical works, and 
the atmosphere is none of the best. There the plate shows 
slight signs of corrosion, but in Scotland and Ireland 
where the factory is on the coast—by the way—it has 
stood perfectly. It may be remarked, too, that all these 
tests, Ditte’s as well, refer to plate. Aluminium con- 
ductors are made of wire, which not only has a smaller 
surface per unit of weight, but also is hardened and con- 
solidated materially in the drawing process. It should, 
therefore, we presume, resist attack a good deal better. 
Into the question of joint making we need hardly enter 
now; various satisfactory, if not altogether artistic 
methods appear already to have been elaborated, and 
further ideas will, if necessary, be forthcoming. This also 
seems to be a matter chiefly of experience. We believe 
copper electrical wires were once upona time soldered with 
a chloride of zinc flux, which is now held to be a most 
deadly reagent. 

It would appear as if there were some confusion still 
remaining in certain quarters respecting the properties 
of alloys of aluminium and copper. Ever since the dis- 
covery of the “ Abyssinian gold’’ mines, when gorgeously- 
attired persons adorned themselves with massive yellow 
chains and rings, fondly imagining they looked like the 


* Since the above lines were. penned, we have been informed by a 
member of that sex which generally superintends these little matters, 
that “plate” and plates are habitually cleansed in a solution of washing 
soda. We do not dispute the fact, but as aluminium is hardly competent 
to withstand such a process, something else must be substituted. It 
may be a defect in the metal, though it cannot be honestly considered to 
outweigh the manifold advantages of aluminium, and as very few things 
in this world are perfect, we may willingly admit that the introduction 
of aluminium utensils into the ordinary kitchen must be followed by 
slight modifications in existing routine methods of “washing up.” 
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real thing; to the present day when propeller blades for 
huge ships are constructed of a similar material, the value 
of aluninium bronze has been manifest. Copper is most 
certainly a metal to be advantageously alloyed with 
aluminium ; the heavy alloys are remarkable alike in their 
physical, mechanical, and chemical qualities; tensile 
strengths of forty tons per square inch can easily be 
obtained; the metals, if not placed in juxtaposition to any- 
thing more electro-positive, are practically proof against the 
corrosive action of sea-water. These are the alloys with 
not exceeding 10 or 11 per cent. of aluminium—the heavy 
alloys, the real aluminium bronzes. Parenthetically, we 
may regret that finely powdered pure aluminium, as em- 
ployed by printers for the production of ‘‘ show-cards,” &c., 
is known as aluminium bronze powder. The term is very 
misleading, but has evidently been adopted to mark the 
‘“‘bronze”’ or metallic lustre these various powders give the 
finished print. But aluminium is not altogether a metal to 
be advantageously alloyed with copper; the light binary 
alloys are fairly strong, but are distinctly deficient in 
power to resist atmospheric corrosion or the attack of 
salt water. This fact has often been mentioned before, in 
our columns and elsewhere. Yet Ditte founded some of 
his criticisms on the unsatisfactory behaviour of the Mada- 
gascar cooking-pots, the bodies of which were con- 
structed of aluminium alloyed with 3 per cent. of copper 
and the handles of aluminium alloyed with 6 per cent. 
of copper. Here, again, a gratuitous primary battery 
was designed either by thoughtlessness or ignorance ; 
but it is searcely fair to condemn aluminium because 
it is occasionally employed in such an unscientific fashion. 
Moreover, another lengthy and searching investigation 
has but recently been carried out in France on the value 
of aluminium alloyed ‘* with a small quantity of copper” 
in comparison with silicon-bronze for telephone lines. 
The results were unfavourable, as might readily have 
been foreseen. We need hardly stop to point out that 
all metals, except such as are chemically pure, may suffer 
on exposure—if they do suffer—either from internal or 
external reasons, or both. Copper is perhaps the only 
important metal known industrially in a pure state; and 
all others are the more liable to internal weakness, the 
greater the distance between the ingredients, or between 
the metal itself and its impurities, as they stand in 
galvanic series. A copper-aluminium couple gives a 
voltage of about 0°5 in salt water, and thus the light 
aluminium and copper alloys may be said to come from 
a notoriously consumptive family. Ditte himself re- 
marked the disintegrating effect of electrolytic action 
caused by deposited copper, and said it rendered the 
use of aluminium and its alloys for cooking utensils of 
questionable advantage. The objection is quite sound as 
regards aluminium alloyed with so electro-negative a 
metal as copper; but we are not aware that these alloys 
are generally employed to manufacture saucepans, «ec. 
To transplant the argument into the region of pure 
aluminium, we must protest, seems something of a 
non sequitur. 

We do not feel altogether convinced that similar objec- 
tions do not apply, at least to some extent, to those light 
ternary alloys which contain more than about 1 per cent. 
of copper. McAdam and Book of Brooklyn have 
protected—English Patent, 21,137, 1899—an alloy com- 
posed of aluminium, 70 per cent.; zinc, 23 per cent. ; 
copper, 7 per cent.; with or without a small proportion of 
nickel. Another composition of theirs is prepared with 
copper and tin, and is said to be as malleable as brass, to 
turn and polish well, tobe a good conductor of electricity, 
to have a specifie gravity of 3°39, to melt at 525 deg. 
Cent., to possess little shrinkage in casting, to have a high 
elastic limit and crushing strength, to resist nitric and 
sulphuric acids, and to “ wear well.”’ The latter point is 
perhaps the most important of all ; but further experience 
is necessary to substantiate the claim. 

Another light alloy of which much has been heard 
lately is called “‘magnalium.” This consists of aluminium 
alloyed with 10 to 25 per cent. of magnesium ; and as the 
specific gravity of magnesium is only 1°75, it has a 
density still lower than that of aluminium itself. For 
theoretical reasons the two metals are well adapted to be 
mixed together ; their heats of oxidation are very nearly 
the same, and they should not be capable of forming a 
galvanic couple of any appreciable voltage. A 10 per 
cent. magnesium alloy is said to be like zine, to have a 
silver-white colour, to turn well, and to carry a very fine 
serew-thread; the 15 per cent. alloy resembles brass ; 
and the 25 per cent. alloy is like a ‘‘ compound bronze.” 
All are claimed to be amenable to soft-soldering, to give 
sound castings, to be hard enough to cut pure aluminium, 
and to resist damp air. Some remarkably good results 
have undoubtedly been obtained with magnalium, and 
the whole series of alloys seems to possess very excellent 
qualities. But magnesium is not exactly a cheap metal, 
and we feel somewhat sceptical whether equally gratifying 
properties are not to be met with in other less costly light 
aluminium alloys. Neglecting for a moment the question 
of permanence, there are many outlets for a metallic 
substance in which great strength is not required, or 
where the objects, being necessarily of a fixed size, will 
always be strong enough to fulfil their functions satis- 
factorily however they be composed. If in these 
employments lightness is very desirable, the value of the 
said metal can be judged by its specific gravity alone. 
But whenever much strength is necessary, the industrial 
density of the substance, so to speak, does not depend 
wholly on its gravity. Itis quite possible that an alloy 
slightly heavier than pure aluminium may be so much 
stronger than one considerably lighter, that when an 
article is made of sufficient strength for any particular 
purpose, the heavier alloy may actually turn out to be 
the lighter of the two. We do not say this must be the 
, case with magnalium; but in the absence of conclusive 
information as to its elastic limit, tensile strength, &c., 
the point is still open for discussion. 

In other directions there is little progress to report. 
Mr. Chatterton is still engaged in educating the natives of 
India up to the level of aluminium, and seems to be 


meeting with much success. A most interesting letter 
from him was printed in our issue of September 15th 
last; and, as he said therein, ‘if the demand continues 
to grow at the present rapid rate, the time will not be far 
distant when it will be desirable seriously to consider 
what steps should be taken to manufacture the metal” 
locally. Earlier in last year reports appeared respecting 
the discovery of large bauxite deposits in the northern 
districts of New South Wales, and in the mountainous 
country south of Sydney. Some of the samples have 
shown on analysis a high degree of purity; and if, as 
asserted, the beds are practically inexhaustible, the 
matter should prove of considerable importance. 


ENGLISH AND AMERICAN RAILWAYS. 
No. IIT. 

In the discussions of American and English railway 
practice there seems to be an unfortunate tendency in 
England to cavil at every point, to deride arguments, to 
disbelieve statements, to put forward petty objections, and 
to put aside any suggested measure as impracticable or 
absurd. As an illustration of the fact that many persons, 
in discussing these questions, consider matters of insig- 
nificant detail rather than of underlying principle, it may 
be noted that in a recent personal discussion as to the 
advantages of large bogie wagons of the American type 
for English railways, an English railway officer gravely 
stated that cars wider than 8ft. could not safely be run on 
English lines, and that as American cars are 8ft. 6in. wide it 
would be impossible to run such cars owing to the limitations 
of the English loading gauge. This was put forward as a 
conclusive argument. The person in question failed to 
see that the question was not of a car 8ft. 6in. wide, but 
of a car having a much greater carrying capacity and a 
much smaller proportion of dead load than the ordinary 
English goods wagon. Cars of the American type can be 
built of any width, and are very largely used on narrow- 
gauge lines. They are also in use in England to-day, 
some built of wood and others of steel. A few lines are 
now introducing these high capacity bogie wagons, and 
there seems to be no good reason why such wagons 
should not be generally used for coal traffic, since coal is 
usually carried in solid trains independent of other classes 
of goods. The Caledonian Railway, for instance, has 
58-ton bogie wagons for carrying ore, coal, grain, cement, 
steel billets, kc. Other roads are also using similar 
wagons—even the little Lynton and Barnstaple narrow 
gauge railway has 25ft. bogie wagons, with a rigid bogie 
wheel base of 4ft., as compared with the 6ft. rigid wheel 
base of the ordinary four-wheel wagons on the same 
road. Yet the English railway officer above noted once 
informed the writer that it would be impossible to intro- 
duce long wagons, since the turntables, coal staiths, &e., 
were all built for short wagons, and the cost 
and difficulty of making changes would be so great 
as to make the matter impossible. The answer made 
to this was that American railways have in many cases 
found it wise economy to spend large sums of money in 
effecting permanent improvements which would facilitate 
the traffic and reduce she maintenance and working 
expenses. On this basis, it was at least posssible that it 
might be wise economy for English railways to make even 
radical changes which would enable them to obtain the 
advantages due to large cars and to reduce their working 
expenses. Such changes would almost certainly result in 
other advantages in operation. 

In this connection, reference may be made to the heavy 
work recently completed on one division of the Illinois 
Central Railroad for the purpose of reducing the maximum 
gradients from 1 in 88 to 1 in 200. The cost of this 
work on 120 miles amounted to about £240,000, but the 
same weight of train can now be hauled over this division 
as over the adjacent divisions. Similar works are in pro- 
gress at other points, involving the reconstruction of a 
number of bridges to carry the newer and heavier engines 
and trains. In regard to permanent improvements of 
this character, special reference may be made to the 
Northern Pacific Railway, on which great expenditures 
have been made for such work. On different divisions 
the maximum gradients have been reduced from 1 in 100 
to 1 in 250, from 1 in 80to 1 in 100, from lin 47 tol in 55, 
&e. The practical result of this is that trainloads on these 
divisions have been increased from 1000 tons to 1350 tons, 
875 tons to 1350 tons, 1350 tons to 1500tons, &ec. Itisstated 
in the company’s report for 1899 that the impracticability of 
securing a uniform maximum gradient upon all divisions of 
the main line, and the great desirability of increasing the 
tonnage of trains, and, as far as possible, making this 
tonnage uniform upon adjacent divisions, has led to an 
approximate equalisation of engine power and gradients. 
It has been found that the saving which has resulted 
from the pursuance of this policy is far in excess of the 
estimated saving incident to gradient revisions alone. 
This is largely attributable to the adoption of heavier 
engine power adapted to the requirements of the 
various divisions. It is not meant to indicate by what 
has been just said that English railways should undertake 
exactly similar work, but to show that heavy expendi- 
tures for physical improvements are often a means of 
effecting considerable improvements and economies in 
working. 

As to coal docks and staiths, reference may be made 
here to the enormous expenditures of American railways 
in providing machinery, &c., for the prompt and econo- 
mical handling of coal, ore, grain, &e., at receiving and 
shipping ports. One other class of improvements that 
may be briefiy referred to is that of removing the rail- 
ways from the street level of large cities. Work of this 
kind has been done on a very extensive scale and at 
great expense, to say nothing of the difficulty involved 
where the lines carry 50 to 300 regular trains per day. 
In the City of Chicago alone about 100 miles of railway, 
with some 500 miles of line, will be raised above the 
street level, at a cost of £6,000,000. At the beginning of 
1900 some fifty miles of railway, with 320 miles of line, 


had thus been elevated, including the cons 
about 300 steel bridges to replace level ero 
this work had cost nearly £4,000,000. 

Tt has several times been said that the limits of 
loading gauge prevent English locomotives fro, " the 
built of as great size and power as certain Amerien 
engines. This remark is often made as a conan 
answer to arguments in favour of the introduction ob hes 
powerful engines. But, as a matter of fact, few English 
goods engines have as yet reached the limits of the lo a. 
ing gauge, or the maximum dimensions possible Priced 
cially when it is remembered that the design may x 
modified in many ways, so as to allow of increased dimen. 
sions. Larger boilers and fire-boxes are, in many cases, 
entirely practicable, and in this direction particularly 
there seems to be room for improvement in English rad 
motives. This is true of both passenger and goods 
engines; and in the former, it is specially important 
in regard to the heating of the carriages by Steam 
There seems to be pretty good evidence that many 
engines now in service, even quite modern engines 
cannot haul their trains, and supply sutticient steam to 
maintain the carriages at a comfortable temperature 
This is a state of things which is unknown in the United 
States, except perhaps in very exceptional cases of 
severest cold and heavy snow. In ordinary service jt jg 
quite unknown, whereas in England it seems to be the 
rule rather than the exception. Some English locomo. 
tives have cylinders of practically the same capacity ay 
those of similar American locomotives running in similay 
service. But the boiler capacity is much less, and boiler 
capacity and grate surface are most important essentials 
to the successful running of trains at high speed, as the 
fuel consumption and the rate of combustion on the grate 
are so much higher at high speed. 

Then again, not every American railway employs the 
monster engines of 97 and 108 gross tons—exclusive of 
tenders—which have frequently been used as arguments 
or examples in these discussions. Engines of 70 to $0 
tons are not uncommon, but those of 80 tons and over in 
weight are still quite exceptional, and built to meet 
special conditions of working. As such engines are not 
at all adapted to English conditions of working, as yet, 
the question as to what such engines would cost if built 
in England is of very little moment, and only serves to 
divert attention from the main point. The question of 
importance is the use of more powerful engines, not of 
introducing the heaviest locomotives in the world. Different 
lines, of course, require different classes of engines and a 
different rolling stock equipment for different classes of 
traffic preponderating on these lines. On an English 
railway having a heavy coal and mineral traffic, it would 
undoubtedly be economical to employ engines of great 
power, and wagons fitted with strong tight couplings and 
continuous brakes, so that larger and heavier trains could 
be got over the line at good speed and with entire safety, 
This would greatly relieve the congestion of traffic on 
busy lines. On many American railways, the “fast 
goods” trains are run at speeds as high as those of 
passenger trains, and they are under equally good con- 
trol, all the cars being fitted with air brakes operated 
from the engine. The same cannot be said of English 
goods trains, which are controlled merely by brakes on 
the engine, tender, and van, and even these operated 
independently of each other. If the same English 
railway would introduce large bogie wagons it would still 
further improve its service and economy, for there would be 
a less proportion of dead load per train, and the paying 
tonnage would be concentrated in‘a smaller number of 
trains. In the United States the capacity of the railway 
wagon has grown to meet traffic requirements. At the 
present time few new cars of less than 30 tons capacity 
are built, and for bulk freight cars of 40 tons, 50 tons, and 
even 55 tons capacity are larzely used. In England, the 
wagon of to-day is practically the same as that of twenty 
or thirty years ago, but in the United States there has 
been a marked development, and a marked reduction of 
dead load, as shown by the following table—No. I :— 


TABLE No. I.—American Railway Goods Wagons. 


truction of 
ssings, and 


Carrying Weight Live Dead 

capacity empty. load. load. 

Pounds. Pounds. Per cent. Per cent. 
1876 20,000 , 500 46°38 53°62 
1880 40,000 24,000 62°50 37 “0 
1890 60,000 27,700 68°41 31°59 
1895 80,000 000 ... 68°96 31°04 
1900 .. 60,000 26,000 ... 69°76 30°24 
1900 .. 80,000 .. 31,500 71°75 28°25 
1900 . 100,000 . 5,000 74°62 25°38 


On the question of rolling stock, the following quota- 
tion is taken from the annual report of the Erie Railroad 
for Additional modern equipment was 
necessity in order to keep abreast with the progress made 
in the transportation business, and to meet the competi- 
tion which exists in this respect. Still further expendi- 
tures will be required from time to time in this direc- 
tion, not only for the reasons stated, but also to enable 
the company to continue its efforts to reduce the cost of 
handling its freight. More powerful engines and larger 
cars are material items in cutting aownexpenses. 

In regard to the performance of American locomotives 
and to the question of firing, it may be said that the big 
Consolidation engines of the Delaware, Lackawanna, and 
Western Railroad have but one fireman, although the 
fire-box has a grate area of about 85 square feet. Yet 
there is no trouble at all in keeping up steam. The cost 
of the coal delivered on the tender is about 4s. 2d. per 
ton. The average length of time the firemen are on duty 
is ten hours, though the actual time varies on the 
different divisions. The length of run of these engines 
averages 100 miles per day, at an average speed of — 
ten miles per hour, the gradients being severe, but 0 
course, the actual running speed is considerably higher. 
The engines weigh 91} gross—English—tons, and run 1 
mountain service. The train tonnage is not very high, . 
the gradients are long and steep ; the maximum song 
being 1 in 60 for seventeen miles, but these engines W! 
take train loads of 800 tons behind the tender. Goods 
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ivisions upon which they are employed. On some 
arts of the Baltimore and Ohio Railroad the coal 
trains are made up of fifty steel wagons of 50 tons 
capacity, BOft. long, and 8ft. 8in. wide, each wagon weigh- 
‘17 34,000 Ib. empty. The wagons have hopper bottoms, 
Jecharging the contents automatically when the doors 
is released. The weight of the train is 2883 English 
toas, with a net load of 2124 tons of coal. The engines 
for these trains are of the Consolidation type, having eight 
coupled 54in. driving wheels and a two-wheeled leading 
pogie. The cylinders are 22in. by 28in., and the total 
weight of the engine is 75 tons. ; ; 
In America there is a close intimacy and an extensive 
ersonal interchange of information between the officers 
and employés of different railways. Locomotive superin- 
tendents, traffic superintendents, division superinten- 
dents, engine and wagon inspectors, Xc., meet in the 
various railway associations and clubs to listen to and 
discuss papers and technical subjects, and to exchange 
information and ideas in social talk. This cannot but 
have a good educational influence and tend towards a 
ral improvement in railway service. 
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BRITISH AND FRENCH GUNS. 


Sir CHARLES DILKE’s question in the House as to the 
relative powers of British and French guns has served to 
stimulate che misgivings which many feel as to the con- 
dition of our ordnance, though the question is here 
raised in a new form, since it is our heavy guns that are 
declared to be inferior to those of France. We fear 
that the First Lord’s answer was calculated to foster 
uneasiness. When a question is asked with proper 
notice, a definite reply is expected. Sir C. Dilke said 
that “ the figures quoted with regard to the French guns 
went to show their superiority over our own guns at 
every period of the shot.” “ Mr. Goschen thought that 
this was doubtful.” Consequently, at best, any one fully 
accepting his statement can only “think doubtfully” 
with him. Now we are not prepared to say that a very 
exactly certain answer can be given, but, at all events, it is 
desirable to show that the scope of uncertainty is narrow, 
and that if there exist elements that need to be improved, 
improvement is not difficult of achievement, and this, we 
think, can be shown. Indeed, we may say at once that while 
we think that serious attention ought to be given to the bal- 
listie conditions of our heavy guns and their charges, there 
isnothing wrong that cannot be rectified, and that in some 
essentials British guns are the very best. We have dealt 
with some elements in this question lately, but it may be 
well to review the matter again briefly. First, let us 
deal with the actual guns themselves. The proportions 
of guns have been calculated for so many years, that little 
new can be put forward. The French certainly keep the 
details of their new guns as secret as possible, neverthe- 
less no uneasiness need be felt where no surprise is 
conceivable. Guns achieve higher velocity as years go 
by, because they are made longer and heavier in propor- 
tion to their calibre. The chamber may vary in size to 
suit special charges, but in actual proportions the possi- 
bilities are mainly limited to obtaining an increase of 
velocity if we like to pay for it in the shape of increased 
length and weight. 

The result, however, is sometimes proved to be undesir- 
able. A few years since, very long guns for coast service 
were advocated by M. Canet. In the table in the Naval 
Annual for 1899 may be seen pieces 80 calibres in 
length. We happen to know that these have disap- 
peared from the tables of Schneider-Canet guns for 
the coming number, so that this clearly  illus- 
trates our point, namely, that there is no magie in 
the metal structure of a gun; that any good maker 
can produce a gun of increased power by giving it 
increased length and weight; but, like our own 111-ton 
gun, it may be a white elephant, whose room is preferable 
to its company. When we say that all metal is the 
same, we are not speaking absolutely correctly ; there is 
a little, although very little, difference between one and 
another gun steel; and much more, there is a substantial 
advantage which we claim in the wire or riband con- 
struction. This might be sufficient to take seriously into 
account, were it not that owing to reasons to be noticed 
presently, we are unable to avail ourselves of it. On the 
whole, our readers may be satisfied that as regards the 
actual metal the guns themselves are good, and that 
no surprises can await us and show us that we need new 
pieces. This is, at all events, satisfactory, as it means 
that our main provision in the way of ordnance is sound. 
_ We must next pass on tothe elements of powder and pro- 
jectile. For more complete comparison we give herewith a 
short table of the three pairs of British and French guns 


! 


British 40 | 50 850 | 2600 | 33,020) 29,860  660°4 
French 12 40 | 45°9 643°8 | 2625 | 30,750} 21,020 | 669°9 
British 92...) 46°74) 27 2600 | 17,810} 12,130 | 660°0 
French 9°45 ...| 40 22°4 ‘le 2625 | 15,170} 9,354 | 676 2 
British 6-0...) 45 | 774 100 | 2642] 4,840] 2,612 | 654-1 
French 6°46 ...| 45 99°21) 2625 | 4,730 686°5 
United States, | 
new, 12 ...| 40 52 850 2800 | 46,246 889°3 


that seem the best and fairest representatives, namely, 
those of 12in., 9°2in. and 9°45in., and lastly 6in. and 
6*46in. calibre. We admit, as we have said, that 
there may be newer French designs, but these are the 


| 

of 62 tons and 68 tons on other roads take loads | 
+1000 tons to 2000 tons, according to the gradients on | 
r | 45°9tons. Our muzzle velocity is given as about 2600, 


best available. It will be seen that our 12in. guns are 
the same length. Ours weighs 50 tons and the French gun 


and the French as 2625 foot-seconds. Now both these 
velocities are estimates, and in such estimates 25 foot- 
seconds difference is accidental, the fact being that the 
numbers are round in each case, and the French 800 metres 
which is given for each French gun in this table happens to 
be equivalent to 2625ft.in British units. Several French 
guns may be seen estimated to the same round number, 
800 metres, in fact, all the three in these tables. The first 
comment to be made is that our guns appear to be un- 
necessarily heavy, but this is explained by the weight of 
projectile; ours weigh 850lb., and the French only 
643°8 lb., so that our gun has a muzzle energy of 33,020 
against 30,750 foot-tons in the French gun. As the 
range increases the weight tells more, so that at 2000 
yards it may be seen our projectile has 29,860, and the 
French one only 21,020 foot-tons energy, so that our 
superiority has increased from about 19 per cent. to 42 
per cent. The same difference is seen throughout. In 
each case the British gun and projectile are the heavier, 
and the French muzzle velocity the higher. At the 
muzzle, the energy per ton of gun is greater in the 
French shot, but at 2000 yards our projectiles 
have overtaken them; thus, with the 12in. we 
have 597 against the French 458. In short, judging 
from the British and French guns in this table alone, we 
should say that we have no cause for complaint, and that 
however diffidently expressed, Mr. Goschen was right in 
his statement that we had the advantage at the end of 
the trajectory, while Sir Charles Dilke was wrong in 
saying that any attainable figures go to ‘‘ show superiority 
at every period.” Even at the muzzle, our shot have 
greater energy, so that Sir Charles Dilke’s statement is 
literally the reverse of the truth, unless he takes the less 
weight of the French guns into account, which is a dif- 
ferent question. Even so, all that can be said is that the 
French get rather more work per ton of gun at the 
muzzle, but lose this advantage even at a short range. 
Having thus made out, we think, a fair case for our 
guns, we shal] perhaps surprise our readers by saying that 
it is by no means the whole case, and that elements exist 
which force us to the conclusion that we need seriously to 
reconsider certain matters, though they are points not 
touched on in the House. It may be seen that at the 
foot of the table we have added a United States 12in. 
gun of new design. It is not found in existing tables, 
but we have the figures on the best authority, that is, 
from the United States Bureau of Ordnance. In some 
respects this gun should be satisfactory to us. It may 
well have been copied from our own. The length is the 


sume, so is the weight of projectile. The gun is two} 


tons heavier. Possibly ours being of wire construction, 
may be as strong, so that in the actual metal there may 
be little to choose, or rather we may have the advantage. 
But now comes the point. The American gun claims 2800 
foot-seconds velocity, against our 2600 foot-seconds, and 
this opens the question that we think calls for inquiry— 
the question of powder. In tables generally foreign guns 
will be seen claiming higher velocities than ours. There 
might not be much stress to be laid on this, because new 
guns always have high velocities, and we have already 
pointed out that in many cases they are estimated 
velocities only. Unfortunately many of us are aware 
that whatever foreign guns do, our own wear at a rate 
which causes the velocity to fall shockingly fast. As has 
before been said, our heavy guns go to sea with a supply 
of ammunition which, limited though it is, could not be 
fired away without the velocity and shooting of the piece 
falling off seriously. We doubt if all the devices in the 
way of gas checks and augmenting strips of copper would 
carry some guns satisfactorily through 100 rounds. We 
are met by the statement, and we believe it is true, that 
no nation, except perhaps the United States, fire their 
guns much in peace time, consequently it is argued that 
their guns are not forcing this sad fact of wear on their 
owners, simply because wear is not taking place. Never- 
theless it is surely mad to assume that because we 
experience an evil, our neighbours, whose conditions 
differ substantially from ours, must necessarily suffer 
the same evil and to the same extent. All we know is 
that they do not own to it. Let us consider how we 
stand in the matter of powder and wear of bore. The 
wear has been classified under two heads, “ erosion” and 
‘‘wash.”’ Erosion is the eating out of the surface of the 
bore by the charge pure and simple. Wash is the rush 
of gas between two surfaces, that is, between projectile 
and bore, whenever a space is found. Erosion is due to 
gas moving rapidly at a very high temperature, and, of 
course, under pressure, although the latter need not be 
high. Thus, erosion is not found to be serious in the 
powder chamber, because, although the temperature is 
high, the gas is not in rapid motion. It is not serious in 
the forward part of the bore, because, although in rapid 
motion, the temperature has become considerably 
reduced. About the seat of the shot and a few calibres 
beyond it the action is—we repeat it—frightful. Wash can 
be remedied to a great extent by means of tight-fitting gas 
checks, and, as the bore gets enlarged, by augmenting strips 
of copper. The evil is serious enough, but erosion is the 
parent of wash, and erosion is the evil to be specially 
grappled with. It will be found that we use powder of a very 
different character from other nations, that is, cordite. 
Surely, matters stending as they do, we ought to put 
cordite on its trial again, not necessarily as to its 
behaviour in small pieces, but certainly it should be 
brought up on the charge of wearing out the bores-of our 
heavy guns in an unprecedented manner. If the same 
thing is going on with our neighbours’ powder, we may 
consider it eventually a necessary evil besetting the use 
of smokeless powder to obtain very high velocities ; but 
we ought to make sure that this is so before we “ sit 
down” under such a conclusion. We have said that we 
use very different powder from other nations. Let us 
see how the matter stands. 

We have all adopted powder more or less smokeless, 


and the foundation of such powder is, we believe, in every 
case gun-cotton. This requires an oxidising agent to 
consume it completely, and the one that most readily 
does so is nitro-glycerine. Some, however, not un- 
naturally prefer to avoid the use of nitro-glycerine— 
partly, perhaps, because, unless completely taken up in a 
stable compound, it is excessively dangerous. This evil, 
however, appears to have been gotover. It has, further, the 
reputation of causing great erosion. Consequently Russia 
and the United States have hitherto vetoed it altogether, 
using nitrate of barium, or other substitute, with gun- 
cotton. The result is said to be that their powder is only 
semi-smokeless, and the products of combustion are not 
all gaseous, so that there is waste of energy in discharg- 
ing them. France uses powder of somewhat the same 
kind. Germany uses, we believe, about 25 per cent. of 
nitro-glycerine. We use cordite containing, according to 
the official book, 58°3 per cent. of nitro-glycerine. 
Before adopting cordite, we subjected it to severe trial, 
and found that it bore the changes of temperature and 
exposure to the climatic influences that England, most ofall 
Powers, has to contemplate. There is also much to 
recommend it as to practical convenience. Nevertheless, 
we think that a prima facie case exists for trial in com- 
parison with other powders for charges of heavy guns. 

In writing this, we feel that it is quite possible that cor- 
dite may turn out to be no worse than its rivals. Sir Andrew 
Noble, whose opinion should carry more weight than that 
of any one we could name in this country, has always 
thought well of cordite, and manufacturers seem to like it. 
Nevertheless, we would in conclusion repeat the gist of the 
question as it appears tous. We know that our heavy 
guns wear so intolerably fast that we cannot reckon on 
the velocities we assign to them for any considerable 
number of rounds. We know that their shooting falls off 
rapidly. We use charges that bear no relation to the 
strength of our wire guns, at all events in many cases. 
We know also that other nations will not contemplate 
cordite, but use powders of widely different character, and 
do not complain of wear of bore to the same extent as 
ourselves. We, therefore, think that we ought to test 
our cordite carefully in comparison with other powders, 
especially having our heavy guns in view—guns in 
which, it may be observed, the absence of smoke is of 
less and less importance as the gun increases in size and 
its rate of firing becomes less. 


INDIAN IRON AND COAL. 


A SPECIAL publication by the Government of India on the 
subject of the mineral production of the country comes with 
the report of the directors of the Bengal Iron and steel Com- 
pany for the year to September last to revive interest in an 
old question—the ability of the dependency to produce all 
the coal and manufacture all the iron it requires. The 
official report indicates that the production of coal is 
growing rapidly. For 1894 the output was 2,820,000 tons ; 
last year it was in excess of 5,000,000 tons. Indian 
coal, in fact, is now exclusively utilised on some of the 
railways of the country, and is extensively employed 
also for coasting and river steamers, mills, and factories. 
India has enough for all steam purposes, but some of the 
coalfields are so remote from railways and rivers, that at 
present it would be impossible to work them profitably. 
Until difficulties of transport are overcome, it will still have 
to import from England and Japan 360,000 tons annually. 
But Indian coal will never make coke, and the ioreign article 
will have to be imported if it is desired to utilise India’s iron 
deposits, as, for smelting purposes, Indian coal has been 
authoritatively pronounced useless. It is not cokeable. Of 
course, the production of iron is quite in its infancy in India, 
the ore being worked only in the Raniganj district of Bengal. 
Only 50,000 tons of iron were produced in 1898, and 
whether it will be possible to utilise the iron deposits of the 
Central Provinces, Madras, and elsewhere, is a question which 
remains to be proved. The diligent reader may remember 
that the Government quite recently adopted measures for 
the more thorough testing of the country’s possibilities in 
this particular. Meantime it is to be observed that the Bengal 
Iron and Steel Company reports a net profit for the year of 
£17,710, “‘ based on the prices received from the Government 
of India on account.” ‘The high price of iron at home, we 
are told by the directors, “ has induced a large demand for 
the company’s production by general consumers, and as far 
as possible advantage has been taken to obtain better prices. 
The out-turn of pig iron has been uniformly satisfactory in 
quantity and quality. The quantity of coal raised was less 
than in the previous year, due mainly to a deficient supply 
and irregular attendance of labour. The two further seams 
of coal discovered in the company’s property underlie that 
now being worked, and subsequent examination has shown 
that they consist of a 16ft. seam of indifferent quality at a depth 
of 351ft., and a 41ft. seam at a depth of 489ft., half of which 
is considered to be of good quality.” We have here a statement 
in brief of the difficulties which beset the infancy of the 
iron industry in India. We are not permitted to forget that 
the country has great mineral resources only waiting to be 
developed. The most promising and best known deposits 
are in the Chanda district of the Central Provinces, a dis- 
trict which has been called ‘‘Nature’s workshop,” for its 
wealth of coal, iron, and copper. That the ore is plentiful 
and of good quality is beyond question. Lohara has an 
“Tron Mountain” formed of compact crystalline hematite 
“containing 30 per cent. of metallic iron.” At Dewalgaon is a 
hill of hematite 250ft. high; and at Patanpur, Pipalgnon, 
and other places “ practically unlimited deposits of hematite 
and magnetite are found.” ‘There are numerous districts in 
other parts of the country besides the Central Provinces in 
which iron ore is found in more or less profusion. For 
example, Madras possesses deposits which have been reported 
upon favourably, though in that part there are some very 
material disabilities to restrain development. When we 
consider whether circumstances are favourable for the 
working up of an important home or export trade, we have 
doubts. 


Tur German Reichstag has passed a law making the 
stealing of electric energy a criminal offence. Hitherto it had 
been legally upheld that electricity was not a ‘‘ material object,” 


and, therefore, the theft of it was not punishable by law, 
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The Life Story of the late Sir Charles Tilston Bright, Civil 
Engineer ; with which is incorporated the Story of the 
Atlantic Cable and the First Telegraph to India and the 
Colonies. By his Brother, Epwarp BraitsrorD BricuHrt, 
and his Son, CHarcEs Bricut, F.R.S.E. Vols. I. and II. 
London: Archibald Constable and Co. Price 63s. net. 

Or all the men associated with the first Atlantic 

telegraph, three tower above the rest, to wit, Cyrus 

Field, Sir Charles Bright, and Lord Kelvin—an American, 

an Englishman, and an Irishman of Scotch descent. 

The parts filled by the first and last have been set forth 

by their biographers, confining themselves, on principle 

or by preference, more or less exclusively to their heroes. 

The share of Sir Charles Bright in the undertaking has 

therefore been to some extent overlooked, and these 

two volumes by his brother Edward and his son Charles 

—the former his distinguished comrade and collaborator, 

the latter a well-known telegraph and electrical engineer 

—will supply a want in showing it to the scientific world. 

It was apparently the lion’s share. The public at the time, 

especially the American public, gave most of the credit to 

Cyrus Field, the promoter of the scheme, the man of busi- 

ness; but engineers, looking rather to its practical side, will 

honour the man who designed and carried out the work. 

It is not the statesman who decrees but the commander 

who executes that wins the glory of a war; and though 

Cyrus Field took an active interest in the work itself, 

he was neither an engineer nor an electrician. Lord 

Kelvin—then Professor William Thomson—by his inven- 

tion of the mirror galvanometer, made Atlantic telegraphy 

a commercial success; but the service applies to the 

later cables of 1865 and 1866, and whatever he did by 

his advice or methods of testing for the cable of 1858, 

Sir Charles Bright, as engineer-in-chief and electrician, 

was the responsible head and mainstay of the expedition. 

He ranks in the category of those who perform their 
greatest actions in youth. At the age of twenty-four, 
when a good many young engineers are still at College, 
we see him, self-taught, and without a technical training 
of any sort, appointed over the heads of older and more 
experienced men to accomplish what Morse has called 
the engineering “ feat of the century.” It is a common- 
place matter now to make and lay a cable across the 
Atlantic, but in his day it was regarded as the mad freak 
of a chimerical imagination. Poco di matto, says the 
Italian proverb of successful men, and probably a man of 
genius, or his work, will generally seem a little mad to the 
ordinary mind. We use the words ‘man of genius” 
advisedly, because, with every allowance for the flowing 
tide of telegraphy which bore him on to fortune, Sir 
Charles did without a scientific education, now so vaunted, 
and instead of taking rules and tools, gave them to others. 

Born in 1832, he spent his boyhood on the verge of 
Hainault Forest, running about a large garden or the 
neighbouring woods and fields—a healthy beginning for 
an engineer. He and his brother Edward went to 
Merchant Taylors’ School, and were intended for Oxford, 
but a misfortune of their father saved them from that 
risk of being spoiled—as engineers at least—and put 
them, at the ages of fourteen and fifteen, into the service 
of the Electric Telegraph Company. They were both 
inventive, and devised many improvements, which, as a 
patent cost £150 plus the agent’s fees, they treasured in 
a book until they had the money, and in 1852 protected 
them. If a patent was expensive in those days, its 
capacity was prodigious. For the multitude and variety 
of its contents it might have shamed a sailor's chest or 
the stomach of an ostrich. The Bright specification, 
with its twenty-four distinct inventions, was compara- 
tively modest. Amongst these were several important 
novelties which have proved of great value and are still 
in use; for example, the Bright “ shackle ” insulator, the 
brass tape for protecting cables from boring animals, and 
the “ vacuum” lightning guard. Moreover, it contained 
a “translator” for repeating telegraphic messages auto- 
matically, a type-printer, a standard galvanometer, and, 
above all, a plan for localising faults in insulated con- 
ductors by the use of a graduated resistance, which, 
under the name of “slide resistance,” is now in general 
use for cable work. This was the first of many patents 
taken out by Sir Charles and others for electrical appa- 
ratus, cable machinery, and so on. Not the least valuable 
were his “‘compound”’ for coating cables, his acoustic 
telegraph, and the Bright fire alarm. 

In 1851 Charles was appointed an assistant engineer to 
the British Telegraph Company, and Edward joined the 
Magnetic Telegraph Company. Charles became notable 
by laying the underground wires of Manchester in a 
single night, without disturbing the traffic of the town, 


and received the distinction of a “leader” in the Times. | int 
* a deviation and a mistaken expenditure of his talents. 


| Doubtless the best have their failings, but his were of a 


Next year he became engineer-in-chief to the ‘“‘ Magnetic’ 
Company, and supervised the installation of thousands of 
miles of wire in the British Isles, including the first cable 
to Ireland and third to anywhere. 

When Cyrus Field came to England in 1856, he, Mr. 
J. W. Brett, and Bright, formed The Atlantic Telegraph 
Company, to lay a cable between Ireland and Newfound- 
land, Bright being the engineer, and, thanks to his confi- 
dence, energy, and courage, as well as to his ingenuity, 
experience, and skill, this daring venture was achieved 
within two years in spite of persistent bad luck, trying 
hardships, and disheartening failures, which have made 
the narrative one of the most sensational romances of 
engineering. It seemed as if the very ocean, jealous of 
its majesty, had sworn to wreak its vengeance on the 
men who dared to slight it. 

The authors have given a full account of the making 
and laying of the cable, from contemporary documents 
and illustrations. As most of us know, the cable was laid, 
‘‘spoke,”’ that is to say, carried a number of messages, 
and then broke down, probably through a flaw in the 
manufacture. It was a sad blow to all concerned, but 
still the great experiment had been made, and in a few 
years it was followed by other attempts which gave us 
permanent lines, 


Bright was knighted by the Lord-Lieutenant of Ireland 
on his return home in 1858, and his type of cable was 
adopted in 1865-6, but he was entering political life as 
member for Greenwich, and did not embark on the 
expeditions. Between 1858 and 1870 he laid a number 
of cables across the North Sea, he established the telegraph 
to India, threugh the Persian Gulf, and began the Medi- 
terranean system, which developed into the ‘“ Eastern” 
and “Eastern Extension ” lines, going to the Far East 
and Australasia. From 1870-73 he was busy connecting the 
West Indies with the two Americas, and he projected 
other lines, but his after-life was mainly given to consulta- 
tion, and railway or mining schemes. He was a British 
Commissioner to the Paris Electrical Exhibition of Paris 
in 1881, and president of the Society of Telegraph 
Engineers in 1886. He suffered from attacks of malarial 
fever, caught in the West Indies, and his health had begun 
to fail before his untimely death in 1888. 

The brilliant career of this remarkable man, with its 
dramatic triumphs and misfortunes, the famous cha- 
racters he knew, and the varied scenery of its world-wide 
stage, if it could be told with art, would make a fascina- 
ting story. Perhaps nobody but himself was able to give 
the kind of matter needed for the writing of such a book, 
and since he is gone, the opportunity is lost. It is a 
great pity, for, with due respect to Mr. Smiles, there is 
no good ‘life’? of an engineer. Stevenson, though 
sometimes overrated, was a true artist, which is more 
than can be said for Smiles, but had no sympathy with 
science, and his biography of Jenkin is mannered and 
fantastic as a chapter in one of his tales. Sir Charles 
Bright is a much better model than Jenkin had he 
found the right painter, but that, of course, is the diffi- 
culty, as the worlds of engineering and letters are in 
general apart, and it is rare to find a practical engineer 
like Edouard Rod or Paul Bourget, who is also a poet. 

Sir Charles, though an extremely practical inventor and 
engineer, was not altogether lacking in the finer vein of 
art, if we may judge by some of his letters and sketches 
given in these volumes, or by the almost poetical look of the 
deep-set eyes in his earlier portraits; but, as he writes to 
Lady Bright, ‘‘ When idle, one can love, one can be good, 
feel kindly to all, devote one’s self to others, be thankful 
for existence, educate one’s mind, one’s heart, one’s 
body! When busy, one sometimes seems too busy to 
indulge in any of these pleasures ;” and the man of action 
throve while the man of letters died. The extracts from 
his diaries are intensely practical, and will only interest 
the professional man. Next to himself, Mr. Edward 
Bright knows the most about his career, and his remi- 
niscences, so far as they go, are very interesting and well 
told, but they do not go as far as we should like. 

Though of good family he was a self-made man, 
and could not have risen as he rose or done what 
he did without gaining experience that might have 
been helpful to the young aspirant or the “ shipwrecked 
brother.” The features of his mind and his mode of 
working, the spirit that animated him on the voyage of 
life, in fair and foul weather, the storms he baffled, the 
currents he drifted on, the lights that misled him, the 
rocks and shoals he struck, and the more dangerous 
pleasures of the port—all this would have made a capti- 
vating story of human interest and a lasting monument 
to his name. 

As it is, the authors, with the great advantage of an 
intimate and living knowledge of their subject, have 
allowed their natural modesty, as relatives—a respectable 
feeling in itself—to keep them from saying much about 
the man. They have left that to others; but the 
citations from others are inadequate, and there is too 
little of “‘ Hamlet” in the play. Better for his fame and 
for the world had they sacrificed their private sentiments 
and the social convenances more freely to their duty 
as the biographers of an eminent man for the benefit of 
posterity. 

If this be the principal defect of the book, its con- 
spicuous merit is the clear and correct exposition of his 
scientific work, and the wealth of materials it contributes 
to the history of the electric telegraph. In this regard, 
the late Professor D. E. Hughes spoke highly of it to me, 
and he, as a pioneer of the telegraph himself, was no 
mean authority. 

Sir Charles, with his extremely keen, alert, and 
agile mind, full of expedient and resource, his forethought 
and practical sagacity, his passion for design and thorough 
workmanship in every detail, his daring imagination, 
adventurous spirit, and restless energy, was marked out 
for a telegraph engineer, and found his proper field, 
though he might have distinguished himself in other 


lines—for example, as a general or an explorer. 
With his genius for invention and applied science, his 
entry into politics and mining speculations was, perhaps, 


generous order, and rather virtues in excess than vices. 
There was a charm in his society, which drew like a 
magnet, and caused his associates to forget the clock. 


Our Navy for a Thousand Years: A concise account of all the 
principal operations in which the British Navy has been 
engaged from the time of King Alfred to the re-capture of 


Khartoum. By Captain R.N, 
Second edition. Price 6s. London: Sampson, Low, 
Marston, and Co. 1900. 


WE are glad that Captain Eardley-Wilmot has found it 
necessary to publish a second edition of this very excellent 
book. The work done by the British Navy is so inex- 
tricably mixed up with the history not of our country 
alone, but of the world, and has been at once so 
immense and so comprehensive that at first sight it 
would appear that the task undertaken by Captain 
Eardley-Wilmot is quite impossible of performance. 
Nevertheless the volume before us is very satisfactory, 
and that simply because of the severe limitations which 
our author has laid down. His style is terse, and he 


keeps to the point. We cannot suppose that it is possible 
to write a better school history of the Navy than this; 


and what history is so attractive to English boys? 
work is almost from first to last a story of hard f; we 
of British heroes, of perseverance and energy sting, 
old days life at sea was no child’s play, and veh saat the 
of post-captains aged but 19. It must not be gy ee 
that Captain Eardley-Wilmot has sacrificed 
search of brevity; far from it. Some of his 
are extremely good. The story of the Shannon pe 
the Chesapeake has never been more graphically Pa 
But this is only one of many examples of excellent trea. 
ment. Indeed the book is full of them. baa 

There are several illustrations, but curiously enough 
our author does not refer to these in any way. They 8, 
for the most part obviously reproductions of old picture ; 
prints, or engravings; but nothing is said about re 
originals. They are by no means uniformly meritorioy . 
and in some respects are more curious than instructive 
We cannot think it possible that Captain Lawrence a 
the Chesapeake, for example, could have taken his shi 
into action with his fore and main courses only brailed 
up, so courting a conflagration. The picture of mi 
Spanish galley, facing page 36, is very confused. It jg 
we think, a pity that a chapter was not devoted to 4 
description of the ships at various periods in which we 
fought. It is, indeed, somewhat remarkable that no one 
has as yet attempted in this country to write a history of 
our warships, say from the time of Henry VIIT, to 
Trafalgar. How much ignorance and confusion exists 
on this subject can be gathered from the controversy 
which raged in our own pages some time since as to what 
was a frigate and what a line-of-battle ship. 

We can heartily commend ‘“ Our Navy for a Thousand 
Years " to our readers. No more acceptable present can, 
we think, be made to a right-minded boy, and as a work 
of reference for those interested in any way in naval 
history it is simply invaluable. 


SHORT NOTICES, 


Hydrantic Rauws; Their Principles and Construction. By J, 
Wright Clarke. With 36 illustrations, London: B. T. Batsford, 
1900. Price 2s.—In this little book the principles of the hydraulic 
ram, the details of its construction, the method of its installation, 
and the manner of its working are described. It is difficult to 
overrate the value of such little hand-books as this, written by 
practical men. It is a pity that more subjects are not open to such 
clear individual treatment, 

Notes on Permanent Way Material, Platelaying, and Points and 
Crossings, with a fer Remarks on Signalling and Laterlocking. By 
W. H. Cole, M. Inst. C.E. Third edition. London: E. and F, 
N. Spon, Limited. 1900. Price 7s. 6d.—One of the best books of 
its kind. The appearance of a new edition is welcome. For a 
small and very practical treatise on the subject of the maintenance 
of permanent way we know none that can be more safely recom. 
mended to gangers and foremen, as well as those who hold higher 
positions, 

Useful Arts and Handicrafts. Planned by Chas. Godfrey Leland, 
M.A., F.R.S.L. Edited by H. Snowden Ward, F.R.P.S. Vol. |, 
London: Dawbarn and Ward, Limited. 1900. Price 7s. 6d. 
This volume comprises thirteen separate booklets, which have been 
paneer weekly during the last few months. The booklets could 
»e purchased for the moderate sum of sixpence each, and each one 
aspired to be a practical treatise on one of the useful arts. The 
name of the useful arts is apparently legion, for the publication of 
these little volumes is, we ty still going on, and no indication 
of the series coming to an end is given. It will be gathered, then, 
that differentiation or specialisation has been carried to a maxi- 
mum ; but even then it is difficult to compress even the essential 
particulars of each section into the compass of some twenty-five 
small pages. That a book which is readable and suggestive should 
be produced was all that could be expected. This object has been 
obtained to a yery large extent, and we have no doubt that this 
volume will be found exceedingly useful by amateurs, As an en- 
cyclopedia of the minor arts, it is not to be despised, as the field 
covered is very wide. It is capitally printed on rough paper, in a 
clear bold type, and the drawings are well executed, and have 
been selected with care. They will be found helpful to inexperi- 

enced designers, 


BOOKS RECEIVED. 


Cassell’s Illustrated History of the Boer War, No.1, London: 
Cassell and Co., Limited. Price 1d. 
Marine Propellers. By Sydney W. Barnaby. Fourth edition. 


London: E. and F, N. Spon, Limited. 1900. Price 10s, 6d. net. 

Manuel Théorique et Pratique de Automobile sur Route Vaperr, 
Pétrole, Electricité. Par Gérard Lavergne, Paris: Librairie Voly- 
technique, Ch. Béranger. 1900, 

Part IT, Hydranlie Mining (INustrated), Complete vith Tables 
and Appendix, By Captain C. C, Longridge. London: The 
Mining Journal, 1900. Price 5s, 

Tables of Parabolic Curces for the Use of Railway Kayineers and 
Others. By George T, Allen, London: E. and F, N. Spon, 
Limited. 1898. Price 8s. 6d. net. 

Field Testing for Gold and Siler: Practical Manual for Pro- 
spectors and Miners. By Wm. Hamilton Merritt, F.G.S. London: 
Crosby Lockwood and Son, 1900. Price 5s. net. 

Notes on Instruments best suited for Engineering Work 
Tudia and the Colonies, By W.G. Bligh, M. Inst. C.E. London: 
E. and F, N. Spon, Limited. 1899, Price 7s. 6d. 

House Drainage and Sanitary Fitwents, By Gerard J. G. 
Jensen, C.E. With numerous illustrations. London: The Sani- 
tary Publishing Company, Limited. 1900. Price 5s, net. 

Return: Local Authovities (England, Wates, aad Tretand) Tevh- 
nical Education. Ordered by the House of Commons to be printed 
19th October, 1899. London : Eyre and Spottiswoode. 1900. 
Price 1s, 

Pocket-book for Chemists, Chemical Manufacturers, Metallur- 
gists, Dyers, de. de. By Thomas Bayley. Seventh edition, Re- 
vised and enlarged. London: E, and F. N. Spon, Limited. 1900. 
Price 5s. 


YORKSHIRE COLLEGE ENGINEERING Soctety.—A lecture en the 
subject of “Wrapping Machines” was delivered on Monday, the 
12th inst., before the members of the Yorkshire College 
Engineering Society by Messrs. Andrew Forbes and Frederick 
Grover, who have recently perfected an automatic wrapping 
machine, which is shortly to be placed upon the market. The 
authors described the progress of their invention from the time 
of its inception, some eighteen months ago, to the manufacture of 
the finished machines, which are now being built to wrap either in 
paper or tinfoil, and in sizes varying from 6in, for wrapping soap 
tablets, to smaller machines suitable for chocolate tablets, The 
machine will wrap about one hundred blocks per minute, this 
phenomenal speed having been attained by the expeditious system 
which the inventors have adopted, together with the comparative 
simplicity and —— of the working parts. A working 
pee as well as lantern slides of the actual machine, were 
exhibited by the inventors, who were cordially thanked for their 
interesting lecture. 
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A NEW CUPOLA LINING. 

1 have recently had an opportunity of inspecting a new 
sceeto cupola lining which Tne been brought out by James 
Simpson and Co., Limited, being the invention of the firm’s 
foreman of the foundry, Mr. Alexander Eadie. The lining is 
formed of specially designed hollow cast iron bricks, and it 
has been the subject of considerable study and attention by 
this firm for a lengthy L woay When visiting the works a 
short time ago we were shown a cupola which had been con- 
tinuously at work since the commencement of January, 1899 
__a period of some fourteen months—without being touched. 
The lining was in perfect condition, and had every appear- 
ance of remaining so for an indefinite period. The bricks do 
not show the slightest sign of wear, and it is claimed for 
them that they will last as long as the outer shell. From 
what we saw we have very little doubt indeed that this is a 
correct estimate. 4 

A glance at the accompanying illustrations will serve to 
show clearly how these bricks are made and how they are 
applied to cupolas. Fig. 1 shows, in plan and vertical section, 
a No. 4 Stewart’s rapid cupola—such as is in operation at 
Messrs. Simpson’s works—in which the bricks have been 
fitted. The cast iron lining commences 4ft. Gin. above the 
centre of the tuyeres, and is supported by means of an angle 
jron bolted to the inside of the cupola shell. To this angle 
iron is first of all bolted a cast iron ring 2in. thick, the inside 
diameter of the ring teing the same diameter as is formed by 
the bricks when they are in position. On this cast iron ring 
the first layer of cast iron bricks is laid in a circle, and the 
bricks are keyed together with cast iron keys. The cast iron 
ring will close up the orifice at the lower side of the bricks, 
leaving that at the top open. The second layer of bricks is 
then put in position, and is arranged to break joint with the 
lower layer, so that there can be a circulation of air all round 
the rings. The same method is used with the next layers of 
bricks, as shown in the drawing, and so on, the whole form- 
ing a regular honeycomb of air passages. Fig. 2 shows 
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Fig. 1-SECTION AND PLAN OF CUPOLA 


the brick itself. It will be seen that the air passage is 23in. 
wide by some 54in. to Gin. long, and the thickness of the metal 
where it comes in contact with the cupola gases is lin. 
The air passages have been provided for a certain purpose. 
Three bricks in the lowest ring but one are provided 
with holes on their outside surface penetrating through into 
the air space. Into these holes wrought iron pipes 14in. in 
diameter are carried through the outside shell of the cupola, 
as at A, and are connected to the blast. This ring of bricks 
has a clear passage for the air all round, as a piece 1in. by 
er is removed from both ends of each brick, as shown at B. 
All the bricks in the top ring have a hole 1}in, in diameter, so 
as to provide outlets for the blast, as shown at C. The air 
undoubtedly plays a valuable part in preventing the bricks 
from burning or melting. This cast iron brick lining is 
carried up to the top of the charging door. No fire-clay or 
cement is used either between or on the face of the bricks 
exposed to the furnace gases. The space between the back of 
the hollow bricks and the shell of the cupola is, however, 
reg and filled up with fire-clay mixed with broken 
ticks, 

On examination the lining presented a peculiar appearance. 
We not unnaturally expected to see some signs of wear or melt- 
ing; at all events, there might have been some running 
together of the metal at the point of junction between 
two bricks. There was not, however, one sign of this. 
The inside of the cupola looked for all the world like white 
enamelled bricks, and the black lines where the joints came 


were evidence that no melting had taken place. The surface 
of the bricks was quite white and smooth, and we were 
informed that the lining can be swept perfectly clean at the 
end of each run, as nothing adheres to the sides. The portion 
of the lining above the top of the bricks showed the usual 
deposits. This power of cleansing the sides of the lining 
means a great deal. First of all, there is but slight repair 
needed to the lining, and this is all confined to the space 
below the bottom of the cast iron bricks. There is thus 
great saving of time in repairs and in the use of ganister. 
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Fig. 2-CAST IRON CUPOLA BRICK 


Further, there is an increased capacity of the cupola. Messrs. 
Simpsons inform us that using a No. 4 Stewart’s rapid cupola 
they have been able, since installing the lining, to run five 
tons of metal per hour, in place of four tons per hour, which 
was the amount that could be run before the change. More- 
over, an extremely valuable attribute of the lining is that with 
it one is able to predict almost to a minute when a charge 
will be ready. In the aggregate, therefore, there should in the 
long run be a very considerable saving of money in one direc- 
tion or another. There is nothing, so far as we can see, which 
should prevent its successful application to any existing 
cupola, and a great advantage in connection with the cast iron 
lining is that damage tothe cupola lining opposite the charging 
door is avoided. It will be understood that the lower part 
or hearth of the cupola is made of fire-brick in the usual way. 

There is a natural tendency for the ordinary Pritish mind 
to be extremely sceptical as regards new things. Anything 
out of the ordinary is regarded with suspicion. It will doubt- 
less be so in connection with this cast ironlining. The state- 
ment that such a lining is possible in cupolas is not unlikely 
to be received with ridicule, because it is not the usual thing 
toemploy. These same persons who ridicule it will, in the 
end, have to acknowledge they were wrong. They will have 
to own that such a lining not only can be used, Lut can be 
used with increased econcmy and larger cutput. 


COMPLETING THE GREAT CENTRAL RAILWAY. 


A YEAR has already elapsed since the last great railway 
venture of this century was opened. Like most of its pre- 
decessors, the Great Central was more or less incomplete 
when that stage was reached, but twelve months have left 
little yet to finish at the south end of the London extension. 
Upwards of £200,000 has been spent at various points of this 
during the last half-year alone, leaving, of course, plenty of 
evidence of the fact. 

At the Marylebone passenger terminus a glass roofhas been 
erected over the cab approach across to the great hotel, so 
that passengers can reach it from the trains under cover all 
the way. Iron gates are being erected to shut off the area 
between the hotel and the station whenever necessary. These 
include the footpaths as well as the roads, and consist of six 
pairs, with a large brick pedestal in the centre, at the western 
or Harewood-avenue side; four similar pairs of gates at 
Great Central-street, leading south; and four at the eastern 
exit at Meleombe-place. The last are of the collapsible type, 
made of steel. Some of the minor offices and departments, 
such as the parcels-oftice, which were in a very chaotic state 
a year ago, are now completed; in fact, the whole station is 
in thorough working order, and wants nothing but a little 
more traffic. 

Outside the Rossmore-road bridge, just beyond the station 
on the up side, an immense carriage sted is finished all but 
part of the roofing. It has about forty windows on the 
western side. The roof is in tworidges, each of glass on the top, 
a clerestory of shallow glass windows, made to open, running 
beneath it. The rest of the roof is of corrugated iron as to 
the upper half, and glass below. As the line is worked entirely 
with new stock of the best description, these sheds will prove 
of value for its preservation. They are already in use at one 
part, washing, examining, and “ gassing” the coaches being 
carried on therein. A doorway into these sheds has been 
made from Park-road, opposite Kent-terrace. 

On the other side of the line the goods station is rapidly 
getting into full swing. The western half of the warehouses 
was left till last, and is now nearly completed in spite 
of endless delays in the delivery of the steel work. The 
arcade along Rossmore-road, behind which runs the sloping 
road leading to the basement of the warehouse, has been 
roofed in with glass. This also covers a way by which carts 
and wagons can get round from one side of the station to 
the other. At the corner of Rossmore-road and Lisson-grove 
is the goods entrance for down traffic; not regularly in use 
yet. It is rather an imposing structure, the semicircular 
upper part comprising a large window over red-painted 
girder work, whilst half round brick towers at each side, with 
bands of terra-cotta, give it an architectual effect not common 
in buildings of similar nature. Further on, along Lisson- 
grove, the goods offices have only quite recently been erected. 
Apparently they are ready for furnishing and internal com- 
pletion. Though naturally not yet doing a business equal to 
anything like its vast capacity, the goods station of the 
Great Central Railway seems moderately busy. 

After all, it was chiefly for the sake of the coal traffic that 
the new line was made, and the directors’ anticipations as to 
this seem very hopeful. The coal yard, extending from 
Grove-road to Carlisle-street, is crowded with trucks, and 
an additional area to the north will certainly have to be 
taken in before long. Besides this, the company has for 
some time been working coal trains with its own engines 
over the Great Western Railway, from Aylesbury vid High 


Wycombe to the West London sidingsat Wormwood Scrubbs. 
This is traffic intended to go by the West London line to 
places south of the Thames. With the same object a short 
curve of half a mile or so in length has lately been made at 
Neasden, running off from the main line where the engine- 
sheds branch leaves it, passing close to the sheds and joining 
the Acton Wells and Child’s Hill line of the Midland Railway 
between the Dudding Hill and Stonebridge Park stations. 

By means of this curve coal can be got to all parts of the 
London and South-Western system, vid Kew Bridge. Con- 
sidering the very large coal traffic there has always been by 
this route from the Brent sidings of the Midland Railway, 
there should be a favourable opportunity for the Great Central 
also to put a great deal over it. A local coal depét for the 
supply of this fast-growing district has been set up at 
Neasden. 

The “transfer shed,” alongside the Regent’s Canal, is now 
finally equipped with its complement of cranes, and only waits 
for the traffic, which seems in no hurry tocome. There is, 
in truth, but little business with the canal itself, considering 
its convenient position. Over one million tons are conveyed 
on it yearly, and out of this it seems likely that much might 
be exchanged with the railway. As an indirect means of 
giving the Great Central access to the docks, it may, however, 
prove of much use in the future. The large range of stables 
at Lodge-road and North Bank is now quite completed and 
in use. 

A special feature of this establishment is a row of shoe- 
ing forges, extending behind the office to St. John’s 
Wood-road. Many of the parcel vans are kept up here. A 
warehouse of four storeys has been erected at the bend of 
North Bank for holding horse corn, &c., access being obtained 
to the floors by two rows of doors with pulleys at the top. 
There is a weighbridge in the yard, for checking the weights 
of materials received. The whole of the horse establishment 
is lighted by electricity from the generating station in Grove- 
road. 

All the open spaces above the covered way, from Welling- 
ton-road to where it ends at Finchley-road, have been neatly 
trimmed and sown with grass seeds, in fact nothing but the 
ugly square shafts of blue brick indicate what is below. 

Out at Neasden the sorting sidings are pretty well finished, 
though the ground taken is very large and might at first sight 
appear excessive. All about here is getting fast built up, and 
provision for future needs is certainly wise. A large amount 
of coal is already being dealt with. The wagon-repairing 
sheds are in use, and are on a scale competent to deal with 
anything that may be required for years to come. On the 
additional pair of rails from Preston-road Junction to Harrow, 
which will render the Great Central independent of the 
Metropolitan from London to the latter place, much progress 
has now been made, the permanent way being down for a 
good part of the distance. The only large work on it was the 
bridge over the London and North-Western, which here has 
four lines of rails, an undertaking now fully carried out. 
Most of the excavation, which gets deeper as Harrow is 
approached, is also done, and the additional spans for the 
over-bridges at Sheepcot-lane and Harrow are also finished 
and in public use. At Harrow the Metropolitan will .be 
diverted to pass under the new or northern span of the bridge. 
This will enable a rather bad curve and fall, going towards 
London, to be improved and rendered more suitable for the 
fast trains of the Great Central. 

The Metropolitan was not originally laid out with any idea 
of its ever becoming an express route, as regards the exten- 
sion from Swiss Cottage fifteen or twenty years ago, and, 
consequently, its gradients are somewhat of the switchback 
order. The Great Central’s gradients, where it runs along- 
side it, have been improved so far as possible, but the country 
having been previously occupied by other lines, rendered any- 
thing like the splendid levels of the early London railways 
out of the question. 


City AND GUILDS oF LoNnDON INsTITUTE.—The Committee have 
decided that in counties and county boroughs possessing an 
organisation for the promotion of secondary education recognised 
by the Science and Art Department, such organisation may on 
application through the secretary of the Tecbnical Instruction 
Committee, or otherwise, be held responsible under certain con- 
ditions for the conduct of the Institute’s examinations, and for the 
establishment of new classes in technology, in accordance with 
Clause 7 of the Science and Art Directory. The Committee will, 
however, continue to require, as a condition for the registration 
of a class in any technological subject, the approval by the 
Institute of the qualitications of the teacher proposed to be 
appointed. 

THE Hovrs or SERvVANTs.—In commenting on an 
accident which occurred at Reading in December last, Colonel 
Yorke says the evidence in connection with the collision discloses 
much carelessness and neglect on the part of several of the com- 
pany’s servants ; but he thinks one fact may be noted in extenua- 
tion of the carelessness exhibited by these men, and that is that 
they had been on duty—one of them for nearly 15 hours and two 
of them for about 144 hours. ‘No doubt,” he says, “‘it is not 
always possible for the normal hours cf work to be strictly adhered 
to at holiday seasons, but men who have been for 14 or 15 hours 
on the foot-plate can hardly be expected to display that unre- 
mitting vigilance which is necessary for safety.” He mentions 
several other servants of the company for either neglect of duty 
or for apathy in taking no steps for the protection of the train, 


THE GERMAN SHAN-TUNG RaiLway.—Details from a_trust- 
worthy source have just been received in Berlin concerning the 
progress of the work of constructing the railway in the German 
** Hinterland” inland from Kiao-chau. The German authorities 
are highly gratified at the satisfactory progress made thus far. 
By the end of 1899 the survey of the first 140 kiloms. was com- 
pleted ; of the earthworks, begun from Chingtao at the end of 
August, 75 per cent. was finished on a section of 30 kiloms., while 
on the section from Kiao-chau, which presented far less difficulties, 
90 per cent. of the first section of the line, 30 kiloms. in length, 
was completed. The masonry also shows good progress, and on 
the first section about one-third of this work is in readiness. The 
disorders which broke out at Kaumi in January resulted naturally 
in an interruption of some weeks in the work of construction ; but 
on the whole of the first section the work suffered no interruption. 
The whole of the material for the superstructure, as also the loco- 
motives, wagons, bridges, and other necessary equipment, have 
been supplied by German workshops. A few days ago the first 
locomotives of the German-Chinese Shang-tung Railways made 
their trial journeys. These were tender locomotives supplied by 
the Humboldt Works at Kalk. The material thus sent out from 
Germany was shipped by the Hamburgh-America and Nord- 
Deutscher lines. e first shipload of rails for 30 kiloms. of the 
line was despatched from Germany on December 28th, 1899, and 
reached Chingtao on March 3rd. On February 21st rails for 
25 kiloms. of the line were despatched, together with switches and 
—— wagons, and further shipments will be made at frequent 
intervals, 
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THE PARIS INTERNATIONAL EXHIBITION. 


Tue buildings on the Esplanade des Invalides are 
devoted to all the numerous industries that may be 
classed under the head of “furniture and decoration.” 
These edifices are in a line with the Alexander Bridge 
and the two art palaces on the other side of the river, 
forming an admirable perspective from the Elysée 
Palace to the Invalides. Fronting the famous monu- 
ment of Mansart, the facade of the French and foreign 
industries buildings is distinctly of the Italian style 
during the florid period of the Renaissance. The 
entrance is flanked by two pyramidal domes, and along 
each side of the front the facade is ornamented with bas 
reliefs, festoons, and sculpture. The whole of this is, of 
course, executed in plaster, as the buildings being 
temporary are constructed in the lightest way possible. 
Compared with the height of the domes, minarets, and 
towers that crowd the buildings the distance separating 
them down the centre of the Esplanade is small, but at 
the point where the lines of edifices reach the new 
underground station of the Compagnie de l'Ouest they 
spread out on each side forming a semicircle which 
creates a very striking effect as seen from the Alexander 
Bridge. The overcharged ornament of the lines of 
buildings gives place here to wide arches and sweeping 
lines which will set off mural paintings. At first it was 
not proposed to extend the buildings over the under- 
ground station, and the change in the plans caused a 
good deal of inconvenience to the railway company, which 
had to build the platform covering the terminus to resist 
much greater stresses than had originally been stipulated. 
The area taken up by the Exhibition is entirely closed in 
with the exception of two ventilation holes surrounded 
by gardens, but as electric traction is to be used on the 
new lines there will be no smoke to reveal the existence 
of the trains underneath. The centre of the platform 
is laid with asphalt, and the sides are paved with square 
sheets of thick opaque glass let into a metallic network. 
We will enter fully into the details of construction of this 


‘terminus when we come to deal with the arrangements 


that have been made for facilitating transport during the 
Exhibition. 


On the left side, entering from the Invalides end, the | ‘s the iter j : 
| good deal of individuality into their designs. In the 


building is set apart for foreign industries. The first 
section is occupied by Russia, which has already got the 
whole of her exhibits on the grounds, and the stands are so 
far advanced that the Muscovite exhibitors, at any rate, 
will be ready by the opening of the Exhibition. They 
occupy a square hall in which vertical steel sections 
support the upper floor and the roof, from which arms 
spring out on each side towards the centre and to the 
corners of the building. The only novel feature in con- 
struction is that the inside arms, instead of continuing to 
the corners, branch off into two sections, the ends of 
which are bolted to the sides at right angles. The whole 
of the timber for the stands has been brought from 
Russia, and, in fact, several countries where timber is 
one of the leading products have sent their material 
ready cut and marked for fitting up. In the German 
section special prominence is given to mosaic and 
decorated glass, while on the upper floor a reproduction 
of what is apparently to be a German village is being 
carried out with remarkable fidelity. The United States 
section has a decorated arch surmounted by the national 
emblems. This leads to a colonnade which opens up the 
stands on each side. As the centre of the building is less 
encumbered with stands it is possible now to obtain an 
idea of the general construction. The palace has one main 
and two side bays. The columns from the ground to 
the first floor are composed of three plates, the third 
being bolted by angles between the other two. Angles 
are also bolted to the edges of these plates, and at 
intervals are connected by cross pieces. The columns 
carry large transverse plate girders for the floor, and 
these are joined at right angles by lighter sections braced 
vertically and diagonally. From the height of the floor 
one of the plates of the column extends to the roof. The 
other is cut off, and a few feet down, a plate curves up- 
wards to the centre of the roof, and is joined to the 
column at its lower end by a gusset or bracket. At the 
centre it meets another plate from the top of the extended 
vertical plate, and the two are strongly braced by diagonal 
ties. The upper floors crossing the building are supported 
by rolled steel joists. In the hall at each end the ogival 
arch formed by the main bay is cut by extensions of two 
columns supporting the transverse floor, and these 
columns are connected with each other by semicircular 
sections that constitute subsidiary arches. The flooring 
is constructed in the same way as in the other buildings 
—that is to say, the main girders are joined by light 
sections, and these are filled up with arches of armed 
cement, upon which the boarding is laid. Communica- 
tion between the ground and the upper floor is facilitated 
by a spacious staircase and by several revolving stair- 
eases. These are in reality a kind of endless band 
elevator running round two large pulleys and on a 
number of boxwood rollers. The upper pulley shaft 
carries a toothed wheel which is operated by an electric 
motor. The hand-rails move at the same rate as the 
steps, so that the visitor will be spared the disagreeable 
sensation of touching a stationary object from a movable 
platform. 

British manufacturers appear to be specially favoured 
in the amountof space allotted them. The Administration 
has abandoned the system employed at previous Exhibi- 
tions of distributing space according to the number of 
applications, and has been guided in the allotments by 
the commercial importance of the respective countries—- 
an arrangement which, while of course adding to the 
interest of the exhibits, has resulted in Great Britain 
being treated with more liberality than any other country. 
Not only has England secured the best part of the 
colonial section, but she has a large area in all the other 
groups; and here, in the foreign industries palace, 
British manufacturers have undoubtedly obtained the 


most prominent position in the centre of the building. 
Besides the ground and upper floor space, England has 
the whole of 2 side annexe, which appears to give to our 
manufacturers about double the area possessed by any 
of their foreign competitors. An inspection of the Ex- 
hibition fully disposes of the complaints made by various 
firms a little while ago that they were not being fairly 
treated in the allotment of space. It is impossible to 
give any idea of the interest of the English section, for as 
yet nothing has been done beyond starting upon the 
construction of the centre piece in the body of the hall. 
England is considerably more backward than Germany, 
Russia, and the United States, and as the Exhibition will 
be opened a month hence, work will have to be carried 
out with great activity if everything is to be ready by 
that day. The Administration has formally decided that 
after April 14th exhibitors will not be allowed to work 
upon their stands under any pretext whatever, but it 
remains to be seen whether circumstances will not 
modify this decision. In any event, it is to be hoped 
that British firms will justify their reputation for pune- 
tuality by having their stands in order at the opening of 
the Exhibition. On the grounds at the rear of the 
palace Hartley and Sugden, Limited, of Halifax, have a 
building of their own in which they will show examples 
of their boilers and heating appliances generally. Italy, 
Austria, Sweden, and other countries, will be well repre 
sented, and one of the most picturesque sections will be 
that occupied by Switzerland, whose exhibits will be 
grouped under a richly-carved pagoda. The ground at 
the rear of the palace is being covered with numerous 
buildings of an original and exotic character, but there is 
nothing in their construction calling for notice beyond 
one of which the framework is made up entirely of tubes. 
These tubes are partly brazed and partly joined together 
by bolts and nuts. 

The fact that each building is designed by a different 
architect is the reason why there is so much diversity 
in the construction of the various edifices. In the case 
of the palaces on the Esplanade des Invalides each has 


the same dimensions, and so far as the constructive | 


work is concerned there would not seem to be much 
scope for originality. The general plan is the same, 
and consists of a central ogival span with two side bays, 
but nevertheless the architects have been able to put a 


palace devoted to French industries the arch forming 
the middle bay is more pointed and has a lighter 


appearance than in the foreign edifice, and the method | 


of building up the framework is different. The three- 


plate column already described is here replaced by a 


small section box girder up to the level of the first floor, 
and the plates then curve outwards to the centre of the 
bays. At each end of the building the columns support- 
ing the transverse floors extend outwards and cut the 
arches to form a square roof. The stands in the French 
industries palace are in a fair way of completion, and it 
is to be remarked that here, as elsewhere, all the 
wood employed is brushed over with some fire-resisting 
preparation. A cursory inspection of the outside of the 
palace would convey an idea that there is still a great 
deal to be done before they are completed, but in view of 
the great rapidity with which the work is carried out there 
is little doubt that everything will be terminated within 
the next three or four weeks. The speed with which the 
buildings are being finished off is due largely to the employ- 
ment of metal deployé—expanded metal—which allows of 
the plaster being put on much more expeditiously than by 
the usual backing of wire netting. ‘The sheetis nailed on 
the wood framework, and a very thin layer of plaster is 
all that is needed to finish it off. If it were not for the 
introduction of this system it is to be feared that the 
buildings would have been in a very backward state. 
Leaving the Esplanade des Invalides, we continue along 
the left bank of the Seine to the Pont de l’Alma, where 
the foreign pavilions are being constructed. 
built partly over the extension of the Molineaux railway 
of the Compagnie de l'Ouest to the new underground 
railway, and partly on a platform extending over the 
river’s bank. The railway cutting has been built up on 
each side to the desired height with armed cement, and 
covered in with thesame material. This work is interest- 
ing as being probably the first application of metal and 
cement on a large scale. It should be remarked that the 
cement superstructure is merely temporary, and will be 
removed when the Exhibition buildings are pulled down. 
The platform, which is on a level with the top of the 
square-section tunnel, is supported by heavy timbers. 
Each country has its special pavilion, which will give 
a fair idea of the national architectural and 
decorative characteristics, and it will at the same time 
contain a museum and reception rooms. The Italian 
pavilion is a superb example of Gothic architecture, the 
interior forming a long nave surmounted by a dome. A 
novel system of building up the columns and walls with 
cement is here employed. The usual backing of metal 
deployé or wire netting is replaced by matted cane which 
would seem to involve a good deal of extra work, but at 
the same time this material is far less destructive than 
the wire, and the split cane would give a larger binding 
surface to the cement. Cane backing is also used for the 
parapet along the edge of the platform. It is merely 
nailed on to the timber framework, and the cement gives 
an almost perfect resemblance to stone. The United 
States pavilion has something of Roman severity in the 
massive square building with three tiers of galleries and 
the vast porch and colonnade which front the edifice on 
the water side. Austria has provided a building of 
which the salient decorative features are at the same 
time strangely original and grotesque, and the pavilion of 
Hungary is a composite construction showing the develop- 
ment of national architecture from the earliest times. In 
producing an Elizabethan mansion, England has taken as 
a model the celebrated Kingston House, in Wiltshire, 
which is being closely copied in every detail, even to the 
arrangement of the furniiure. The Prince of Wales will 


take up his residence at this pavilion during his visit to 


These are | 


the Exhibition. Contrary to the system adopted in ¢ 

| other pavilions, where the foundations are constructe d he 
|armed cement, Kingston House is laid on latee saat 
|iron girders, and England and Germany are, in ¢ 
jabout the only two countries which have not veligd 
entirely upon the new material. The walls are built : 
of light angle sections, over which is laid a ili. 
work of wood for receiving the wire netting and 
}cement. A very striking edifice is the Belgian 
| pavilion, which represents the Town Hall of Audenarde 

'an admirable example of highly decorated Gothic that 
| reached its greatest perfection in Belgium in the sixteenth 
| century. 

| Emperor William has taken a keen interest in 
| the German pavilion, which is a reproduction of an old 
| dwelling-house in the Rhine provinces. It will contain 
| what will practically be a museum of Teutonic art, and 
will include a collection of French paintings and furniture 

which has been contributed by the Emperor himself, io 
for the pavilions constructed by Turkey, Sweden, Mexico, 

the Grand Duchy of Luxemburg, Roumania, Seryia, 
Bosnia, and other States, it may be said that they will 
prove of extraordinary architectural and pictorial interest, 
| but apart from the details of construction already 
described, there is very little that will appeal directly to 
the engineer. 

As the Exhibition has taken in a vast area on the two 
sides of the river, it became necessary to provide means 
of more efficient communication. The Pont de ]’Alna 
|is being enlarged six metres, and three foot-bridges are 
| being constructed, one near the Pont de l’Alma, the 
other near the Pont des Invalides, and a third opposite 
the military section. The construction of all of them js 
practically the same. Piers are made of piles driven 
into the river bed, and connected at their upper end by 
cross timbers. At each side of the pier is laid a frame 
or bed of three short longitudinal girders, which are 
joined by sections at right angles and diagonally. A girder 
is bolted crosswise, and upon this rests the bridge. The 
top and bottom girders of the bridge are connected by 
vertical and diagonal sections. The superstructure has 
been built up by means of a sort of double crane running 
along the top girders, the jib on each side being provided 
with a hand winding gear for lifting the parts in position 
for bolting. The Alma foot-bridge has three spans, and 
the decorative scheme is intended to convey the impres- 
| sion of a bridge of boats. The Invalides structure has 
| four spans, and will have floral decorations, which will be 
illuminated at night. The third bridge will be of the 
suspension type, with a large central arch, from which 
vertical pieces will fall to support the platform. The 
| bridge is not vet sufficiently advanced to allow of our 
| giving any details of its construction. It is here that the 
| aquatic fétes will be held, and it would be imrpossible to 
imagine a more effective setting than the perspective of 
bridges and the long lines of embankment with the 
foreign pavilions on the one side and the glazed palaces 
on the other, coming down to the water's edge. 


INSTITUTION OF NAVAL ARCHITECTS. 


THE meetings of the present session of the Institution of Naval 
Architects will be held in the hall of the Society of Arts, John- 
street, Adelphi—by kind permission of the Council—on April 4th, 
5th, and 6th, the Right Hon. the Earl of Hopetoun, G.C.M.G., 
presiding. The programme of proceedings, subject to revision, 
is as follows :— 

Wednesday, April 4th.—Morning meeting, at 12 o'clock: (1) 
Annual report of Council; (2) election of the president, the 
officers, and Council—election of new members and associates ; 
(3) address by the chairman, the Right Hon. the Earl of Hope- 
toun, G.C.M.G.; (4) presentation of the gold medal to Mr. J. Bruhn, 
B.Se., and of the premium to Professor W. E. Dalby, M.A., B.Sc. 
| The following papers will then be read and discussed :- (1) ‘The 
Japanese Navy,” by Rear-Admiral C, C. P. Fitzgerald, associate ; 
(2) ‘**A Short Account of some of the Changes which have been 
Introduced into the Types, Sizes, and Construction of Ships, during 
the Period of my Connection with Lloyd’s Register,” by Mr. Bb. 
Martell, vice-president ; (3) ‘‘ Experimental Work on the Rolling 
of Ships on Waves,” by Captain G. Russo, Royal Italian Navy, 
member. 

Thursday, April 5th.—Morning meeting, at 12 o'clock : (1) “ On 
Large Cargo Steamers,” by Professor J. H. Biles, member of 
Council; (2) “The Practical Results of Some Innovations in 
Modern Shipbuilding,” by Mr. A. B. Wortley, member ; (3) ‘‘ The 
Strength of Elliptical Sections under Fluid Pressure,” by Captain 
G. W. Hovgaard, member; (4) ‘“‘On Yacht Measurements, 
together with some Remarks on the Action of Sails,” by Mr. H. C. 
Vogt. Evening meeting, at 7 o'clock: (1) ‘‘On the Balancing 
of Steam Engines,” by Herr Otto Schliek, member; (2) ‘The 
Engine of the Corvette General Baquedané,” by Mr. M. Sandison, 
member ; (3) ‘On the Uniformity of Turning Moments of Marine 
Engines,” by Professor Lorenz. 

Friday, April 6th.—(1) “The Pressure on an Inclined Plane, 
with Special Reference to Balanced Rudders,” by Professor H. S. 
Hele-Shaw, F.R.S.; (2) ‘‘On the Action of Bilge Keels,” by Pro- 
fessor G. H. Bryan, M.A., F.R.S.; (3) ‘‘ On the Influence of Deptin 
of Water on the Resistance of Ships,” by Major Guiseppe Rota, 
Royal Italian Navy, member. Evening meeting, at 7 o’clock : (1)) 
‘On Mysterions Fractures of Steel Shafts,” by Signor Roberto 
Schanzer ; (2) ‘‘Corrosion and Failure of Propeller Shafts,” by 
Mr. A. Scott Younger, B.Sc., member; (3) concluding pre- 
ceedings. 

The annual dinner of the Institution will be held on Wednesday,, 
April 4th, at the Hotel Cecil. : 


THE BricdtoN Corroration Bitt,.—The Select Committee of 
the House of Commons, presided over by Mr. Schwann, had the 
electrical energy section of the Brighton Corporation Bill under 
consideration on Wednesday. The Hove Corporation contended 
that the cable from the generating station to the town of Brighton, 
which would pass through a part of Hove, should be laid on the 
culvert system with manholes, so that if any defect became 
apparent the cable could be drawn out without disturbing the 
surface of the roads. They also asked that the Brighton Corpora- 
tion might be placed under the obligation to suppy them, if they 
needed it, with electricity in bulk at cost price. They brought up: 
clauses embodying these two proposals, and the Committee 
rejected them both, passing that part of the preamble relating to 


electrical energy. 
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ELECTRIC DRIVING FOR HEAVY MACHINE 
TOOLS. 


THE accompanying statements of power found by 
direct--experiment to be absorbed by certain heavy 
machine tools—observed with ordinary and so-called 
** dead beat ” ammeters—and also the diagrams obtained 
from similar machines by means cf automatic recording 
ammeter, will perhaps be of interest at a time like the 
present when so many installations for electric power 
driving are in contemplation. They were made at the 
Atlas Works, Sheffield, and have been courteously put at 
our disposal by Captain Tresidder, C.M.G. With ordinary 
ammeters only approximate results can be obtained, 
because (1) the pointer is never still, and (2) it is difficult 
when a sudden rush of current deflects the pointer 
violently to judge how far beyond the true record it has 
been carried by mere momentum. In the case of the 
recording ammeter these difficulties are greatly modified 
since momentum of the pointer is counteracted by a 
dashpot arrangement, and the smaller oscillations 
can have their average judged at leisure instead of having 
to be hastily guessed while the pointer is in motion. 
These smaller oscillations proceed from so many causes 
that they are unavoidable. Among these causes are (1) 
actual variation of watts required from moment to 
moment; (2) variations of electrical pressure due (a) to 
speed variations in the generator, (b) to variations of call 
for current in the machine itself, (c) to variations of call 
for current in other machines on the same circuit. 

The ammeter, of course, only records ampéres, and 
from this record the power in watts, and thence in 
E.H.P., is deduced on the assumption that the voltage is 
constant, which in practice is rarely the case. The fluc- 
tuations of E.M.F. are usually too small to be of conse- 
quence in observations for commercial, as distinguished 
from scientific, purposes; but by keeping the pointer 
constantly oscillating they seriously hamper the utility of 
the ordinary ammeter, and render the use of a recording 
instrument highly desirable. 

The principal features of the installation concerned in 
these experiments are as follows :— 

Normal E.M.F.—220 volts at motor terminals. 

Motors.—Enclosed type, carbon brushes, normally 
shunt-wound—except crane motors which are series- 
wound—carried as a rule on wall brackets high up and 
accessible from a special gallery. In a few cases motors 
are placed on the ground, or low down on columns, or 
below ground, but always insulated from earth. 

Estimated motor efficiency—About 85 per cent., or 
four ampéres at 220 veits required for each brake horse- 
power given out. 

General system of driving.—Raw hide pinions on 
armature shafts driving steel spur wheel on driving 
shaft, which is belted direct to machine pulleys. In a 
few cases of drilling machines the interposition of a 
countershaft is necessary for separate reversal of spindles, 
and in a few of the earlier machines—grinding machines 
and saws—a countershaft and belting take the place of 
the gear wheels. 

Sizes and speeds of motors.—Twenty horse-power and 
12 horse-power are the standard sizes adopted, but there 
are a few of 5 horse-power for grindstones and one or two 
odd sizes for special purposes. The 20 horse-power 
motors are speeded at 800 revolutions, and those of 12 
horse-power at 950 revolutions, the speeds of the driving 
shafts to which they are geared being respectively 270 and 
200 revolutions. 

Material the machine tools have to deal with.—Very 
tough steel with a breaking strain of from 45 to 60 tons 
per square inch. With this material much less power 
can be put into the tool than in the case of ordinary engi- 
neering work, as the limit is not in the strength of the 
tool or machine, but in the edge-holding power of the 
tool steel. It has been found desirable, for instance, to 
have the ploughing feed of planing machines capable of 
being made as fine as 200 traverses per inch of feed—in 
some cases it is finer—and lin. in about 80 or 100 tra- 
verses cannot, as a rule, be exceeded for ploughing. 

Except in the case of grinding machines, the maximum 
amount of power required for each class of machine was 
approximately ascertained, previously to the installation 
of electric driving, by direct experiment; one or more 
machines of each class having been temporarily discon- 
nected one after another from the shop shafting and 
their countershafts belted to a portable motor for the 
purpose. Current was then derived from a temporary 
gas engine plant. 

In the case of grinding machines, these experiments 
could only show the power that caused the belt to slip or 
be thrown off—not the maximum that could be usefully 
employed on the shaft of the grinding disc. The latter is 
difficult to ascertain ; but later experience has shown that 
it is certainly not less than 40 horse-power, and is possibly 
much more. The difficulty here is to get the operator to 
give feed up to the power of the motor without unduly 
exceeding it. Bells that rang at 50 per cent. overload 
have been tried, with the result that they were nearly always 
ringing. Duplicate bells, one ringing, say, at 90 per cent. 
of full load and another at 50 per cent. overload—the 
first to be kept always ringing, and the latter not allowed 
to ring—have been suggested, as also an ammeter 
attached to each machine for the workman to watch ; 
but the employment of an expert operator with an in- 
terest in getting out a maximum of work may be the 
best solution. 

Of other machines, planing machines are the least well 
adapted to separate electric driving on account of the 
large and constantly recurring variations of power called 
for. At each reversal considerable momentum has to be 
absorbed, and then re-initiated in the contrary direction. 
In the present installation, all the driving shafts are so 
arranged that, by the omission or insertion of a few 
toupling bolts, they can be made either independent or 
otherwise. The idea was that if the separate motors 
could be run in parallel—which the manufacturers thought 
feasible, but failed to effect—the individual power fluc- 


tuations of the machines of a group could be merged into 
a general average; and if not, the arrangement was in- 
stantly convertible into one of a separate motor for each 
machine. Until motors can be made to run in parallel 
at all loads, it would seem better, in the case of planing 
machines, to run not less than three from one motor. 

The separate driving adopted in the present installation 
gives no trouble ; but it will be seen from the diagrams 
that the conditions of a separately driven planing machine 
are most unfavourable to high motor efficiency. Several 
methods have been tried for cutting down the “ peaks” 
of the diagrams, with results that can be judged from the 
diagrams themselves. In addition, heavy fly-wheels, with 
a periphery speed of nearly 5000ft. per minute, have 
been adopted on the armature shafts to modify the speed 
variations ; and for the same reason all pulleys on the 
driving shafts for planing machines have been made of 
cast iron, and specially heavy in the rim. 

It will be noticed that roller bearings for the driving 
shaft have been tried in one instance, and appear to save 
as much power as could reasonably be expected in view 
of the small proportion the frictional resistance of these 
bearings probably forms of the total resistance to be over- 
come. The small amount of oil they require, and that 
can be thrown on the belts by them, is much in favour 
of roller bearings; but a more lengthened experience is 
desirable before a definite opinion can be formed on their 
merits, as compared with ordinary bearings, for high-speed 
shafting. 

The following are the results of the preliminary experi- 
ments referred to above, made with an ordinary ain- 
meter :— 

Double-screw planing machine, heavy pattern, L4ft. Sin. between 
standards ; cutting speed, 104; return, 14#ft. per minute :— 

H.P. 


—_ —— 
Momentary During 


at start. stroke. 

Table, about 25 tons, empty :—- 

Cutting stroke ... 224 74 

Ditto, with 8-ton plate :— 

Cutting stroke .. ... ... 24 

One tool cutting ... ... 24 
Running shaft only... -- 5 
Running idle pulley on countershaft ... -- ie 14 


Similar machine, rack driven; cutting speed, 10ft.; return, 
16ft. Sin. per minute; table loaded with plate of 20 tons, eight tools 
surfacing ; cut, yin. to gin.; feed, about J,in. per traverse :— 


H.P. 
Momentary During 
at start. stroke. 
Cutting stroke, tools disengaged... ... 164... 6to 74 
Return __,, 18 9 


Rack driving thus takes considerably less power than screw 
driving, but the former—with heavy machines at least—soon 
degenerates into a jerky motion, while the latter always gives a 
steady stroke. 

Three-inch spindle double radial arm drilling machine, drilling 
two holes jin. diameter in very hard material, absorbed 1 to 


Five-inch spindle, double radial arm drilling machine, working 
in very tough material, of about 50 tons per square inch breaking 
strain ; only one spindle at work : — 


H.P. 

7 revolutions per minute, running spindle idle 2 
7 drilling tapping 

4 tapping 3gin. hole =... 3 

4 ... 3 to 104 


The variations of power for tapping are principally due to some 
taps doing more or less than their full share of the work, and 
leaving less or more for the following tap. Six taps were used in 
this case. 

Side planing or “ripping” machine ; pair of saddles driven by 
serew, and holding lin. ploughing tools, one cutting and one 
returning ; speed, 9ft. 9in. per minute :— 


H.P. 

Running idle pulley on machine ... .. ... ... 
me machine without tools 14 
Good substantial cut ... ; 3 
Excessive cut, risking breakdown ... 54 


Large slotting machine ; tool not balanced ; cut, lfin. wide ; 
feed, about J;in.; very hard and tough material :— 


H.P. 
Momentary During 
at start. stroke. 
Cutting stroke idle, assisted by weight 
Cutting stroke cutting, assisted by 
Return stroke, against weight of tool 


This is probably as large and heavy a machine as has ever been 
made for slotting. Some power might be saved by balancing the 
tool arm, but the cross slide being specially constructed to revolve 
through a whole circle, this would involve complication. 


DOCKYARD NOTES. 


ApMIRAL Lorp Hoop or AvALon is again endeavouring 
to call attention to the condition of the Admiral class of 
battleships. 


TuE contract for building the new naval college at Dart- 
mouth has been awarded to Higgs and Hill, of London. 


Tuer destroyer Fervent, recently delivered at Devonport 
from the works of Hanna, Donald, and Wilson, of Paisley, 
has four funnels—the middle two very close together. The 
new destroyer Petrel has funnels like this also. In con- 
nection with the Petrel, we cannot help wondering when 
she was commenced: It was not long since that her name 
appeared in the néwspapers under a list of names of new 
destroyers. Less than a month after reading this we saw 
the Petrel in the steam basin at Portsmouth dockyard, 
though we have no recollection as to when she arrived. A 
gocd deal is said about delays in delivery of new destroyers, 
and their names are said to be down long before they have 
much definite existence—here the existence seems to have 
come before the name. One theory is that there are two 


Petrels—the one at Portsmouth and the one “building: » 
anyway, the boat at Portsmouth bids fair to worry id 
who try and keep count of our destroyers, -_ 


THE necessary preparations for the Asahi’s trials Ww 
expected to occupy the whole of the present week at Pre 
Contrary to expectation everything was got ready ond the 
ship went out of Portsmouth harbour at 10° am : 
Tuesday. Out at Spithead it is impossible to distinguich 12" 
from the Canopus class unless the light shows the p Sieg 
in colour, ” 


Tae American submarine boat Holland has been inspecteg 
by Admiral Dewey, who has expressed himself strongly in 
its favour. 


Tue old Achilles is not going to Sheerness as a torpedo 
depét ship, after all. It has been calculated that the 
necessary structural alterations will cost too much, so the 
Sheerness gunnery school when vacated by its present 
occupants will be handed over to the torpedo people. As for 
the Achilles, she will probably continue to occupy space jn 
Portsmouth dockyard. 


Tue French have definitely decided to remove from their 
navy list the old wooden-hulled ironclads, Colbert, Richeliey 
and Trident; the Friedland, which has an iron hull, wili 
remain. Le Yacht does not view this decision about the 
“old tubs” with favour, pointing out that Germany pre- 
serves her old ironclads, and that the scare about woodwork 
is probably excessive—a tolerably sound statement. Germany 
has, however, deleted from her navy list two old turret ships, 
and the Deutschland is not likely to remain long. The old 
Kénig Wilhelm still persists, but seeing how often she is 
being overhauled she must be an expensive luxury, especially 
as her broadside of 6in. quick-firers seem to actually number 
one such gun only. All the rest are the old guns. Still 
Le Yacht does not argue so much for the retention of the 
obsoletes as for their temporary retention till new ships, now 
building, are ready for sea. 


Tue Russian navy is growing at its usual alarming rate 
for the early part of the year. There is one big slip at the 
New Admiralty which—as stated in Tak ENGINEER about a 
twelvemonth ago—was vacant. Up to date we have noted 
the following ships laid down upon it, according to the news. 
papers :—A first-class battleship, Tsarevitch type; Admiral 
Boutakoff, coast-defence ship; a destroyer; a ship of the 
Peresviet class; two cruisers, Variak type; an improved 
Apraxin; an 8000-ton sea-going fleet collier—which is a 
pretty good record for a single slip in less than a year. 


Le Yacht this week has a very good photograph of one of 
the Japanese Thornycroft destroyers. Last week it illus- 
trated one of the Yarrow boats—the Niji—a singularly clear 
print, in which all the officers on the bridge, particularly 
Captain Takarabe, were easily recognisable. 


Tue Swedish ironclad Géta, when re-armed, will carry one 
8in. and seven 6in. guns, besides minor pieces. She is just 
about to be taken in hand. 


Tue Powerful, from the Cape, is expected at Portsmouth 
about April 8th. Her arrival will be the occasion of a great 
public demonstration. Several local personages are urging 
the Admiralty to allow one of her 4°7in. guns to be dragged 
through the streets of Portsmouth in honour of the defence 
of Ladysmith. Beyond the objection that the Powerful does 
not carry any 4°7in. guns, the idea is an excellent one. 
Still, any naval gun is a four point seven, since that critical 
day at Ladysmith! Talking of 4°7’s, Mr. W. T. Stead 
ought to feel happy, since those removed from Southsea 
Castle—10in. muzzle-loaders, the gunnery people call them— 
have not yet been sent against his friend Kruger, as he 
seemed to fear in the Review of Reviews a little while ago. 


Ir is reported that the French cruiser Guichén is to have a 
main mast added between the funnels. This mast will be a 
special one, designed entirely for the working of a Temperley 
transporter. 


WORKMEN'S TRAINS IN LONDON. 


THE Select Committee of the House of Lords, presided over ly 
Lord Elgin, to whom the omnibus Bill of the London, Brighton, and 
South Coast Railway Company has been referred, sat on Wednesday. 
The Bill will effect various objects in London and Sussex, to none 
of which is there any re as clauses have been arranged for 
the protection of all the opponents, with the exception of the 
London County Council, whose principal object in petitioning 
against the Bill is to secure the insertion of a clause providing for 
additional workmen’s trains at low faresin the neighbourhood of 
London. The London County Council obtained their right to 
appear by the proposal of the Bill to take property in Battersea 
and St. Paul’s, Deptford. Mr. Pember, Q.C., who, with Mr. 
Freeman, Q.C., and Mr. Moore, appeared for the promoters, con- 
tended that the proposed alteration of the law sought by the 
County Council should be effected by a general Act and not ina 
private Bill. He detailed the provision which had been made by 
the London, Brighton, and South Coast Railway Company for the 
accommodation of workmen, and stated that they ran at present 
fifty-five trains every day over a distance of 460 miles on fares 
which worked out at an average of }d. per mile for return service. 
In view of what they had done in that respect, he contended that 
they were not deserving of the treatment which they of all com- 
panies in London were experiencing at the hands of the London 
County Council. The case for the petitioners, represented by Mr. 
Lewis Coward, Q.C., was that the clause they asked for had 
already been imposed on the South-Fastern and London, Chatham, 
and Dover Railway Companies, and that it would be only fair to 
im it upon a competing company. Men 

some in the course of which it was 
shown that the clause advocated by the County Council would 
extend workmen’s trains to a radius of twenty miles, and that they 
would have to be run at cheap fares up to eight o'clock in the morn- 
ing. Several working men were examined, whodeclared that the work- 
men’strains on the company’s system did notrun at convenient times, 
and Mr. Gomme, statistical officer to the L.C.C., pointed out that in 
1890 the duty was imposed on that body to clear unhealthy spaces 
in London and provide sites for workmen's dwellings for the 
persons dispossessed. It was this which induced them to come 
to Parliament to obtain similar privileges for working men travel- 
ing to and from their work as were given on the South-Eastern 
Railway. The County Council wished to bring al! the companies 
into line in this matter. So 

The Committee decided to pass the Bill, and rejected the 
clause of the London County Council.—7/mes. 
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COMBINED ENGINE AND DYNAMO. 


On page 307 we give a reproduction from a photograph taken | 
in the electric light 
shows two high-te 1 
Thomas Parker, Limited, o 
three-throw tandem com 

and Co., 
the spec! 
Corporat 


fication of Mr. A. 8. Barnard, the engineer to the 
ion, offers several features which are of interest. 
The dynamo has an output of 460 kilowatts, at a speed of | 
970 revolutions per minute, the voltage being 2250. It is of 
the four-pole type, and it is coupled directly to the engine by 


130 - 


120 


Atmospheric Line 


shows the commutator and the brush-shifting device. The 
, total weight of the machine is 344 tons. 


ing station of the Hull Corporation. It | H. Allen, Son and Co., is of the enclosed high speed three- 
nsion direct-current dynamos, made by | throw tandem compound type, the high-pressure cylinders 
f Wolverhampton, coupled direct to | being placed on the top of the low-pressure. It is capable of 
ound engines, by W. H. Allen, Son, | developing 750 indicated horse-power at 270 revolutions per 
of Bedford. The plant, which has been built to | minute, with a boiler pressure of 140 Ib. 

Ledward ejector condenser. 
cylinders are each 12in. in diameter, and the low-pressure 
cylinders 26in. in diameter, with a stroke of 12in. 


The engine, which as we have already said, is made by W. 


It is fitted with a 
The three high - pressure 


about 2 per cent., and the governor can be regulated by hand 
when the engine is running a maximum variation of 5 per 
cent., either way being obtainable. 


The combined indicated diagram shown in Fig. 1 has © 


been worked out on the principle enunciated by Prof. Osborne 
Reynolds, in his paper on engine trials, published in vol. xcix. 
of the “ Minutes of the Proceedings” of the Institution 


of Civil Engineers. 


In this diagram, each of the in- 


dicator diagrams—see Fig. 4—is set back into the clearance 
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Per Lb of Steam 


Fig. 1—COMBINED INDICATOR DIAGRAM 


a coupling forged solid on the engine shaft. There is no bed- | 
plate for the whole of the dynamo, but the field magnets and | 
outside bearing are carried separately on sole plates resting 
on independent foundations. The magnet is in halves, and 
the swivel bearing, which we show in Fig. 3, can be taken | 
out without lifting the armature out of place or unsettling | 
the pedestal. The bearing has pump-and-ring lubrication. | 
It is worthy of remark that the dynamo only adds one bear- 
ing to the combined plant. It is more usual for a machine of 
this size to have two distinct bearings for the dynamo shaft. | 
The dimensions of the bearing are 2ft. 6in. long, and Yin. in 


| ~ 

j 


the turning moment is as even as it can be made with this 
type of engine. There is one piston valve to each part of 
cylinders, high and low-pressure, and the valve chest is 
arranged so that each set of valves can be withdrawn when 
required by the removal of the high-pressure valve chest cover 
only. The high-pressure cylinders are jacketed with live 
steam. The cylinders are mounted on a cast iron trunk, 
and by means of a specially bushed distance piece both the 


water from the cylinders is prevented from getting into the | 
trunk, and the oil in the trunk from working up into the | 


cylinders. 


: : 


Fig. 2-DYNAMO BRUSH MECHANISM 


diameter, and the weight of the armature is 14 tons. The 
armature itself is 56in. in diameter and 30in. long. It is 
wound with Eickemeyer coils, the patent rights of which are 
held for this country by Thomas Parker, Limited. The com- 
mutator has 381 bars. The armature coils are in series, and 
therefore there are only two brushes needed. These are 
Placed on the underside of the commutator, and ad justed by 
means of a hand wheel working on a pillar which forms part 
of the railway round the machine. The way this is brought 


about will be made quite clear by a glance at Fig. 2, which | 


The crank shaft is Tin. in diameter at the end farthest from 
the dynamo, and Sin. at the dynamo end. There being 
only one extra dynamo bearing, that next the dynamo has 
been made extra large; the main bearings and big ends are 
all lined with white metal. The forced lubrication, which is 
extended to all working parts, is affected by a valveless pump 
worked from one of the excentrics. 
employed is about 251b. per square inch. Governing is 
brought about by means of a shaft governor working on the 
throttle valve. The variation of speed from full to no-load is 


The average pressure | 


| 
| 


| 
| 


| 


| 


} 


| space through a distance equal to the volume of the steam 
The | shut in at compression at each stroke,so that the expansion 
three sets of cylinders and their accessories are exactly | line is strictly comparable with the saturated steam curve 
similar in all respects, and as the cranks are at 120 deg. | shown. It will be seen that there isa considerable amount of 


Fig. 3-SWIVEL BEARING FOR DYNAMO 


steam missing at admission to the high-pressure cylinder; 
this is probably due to the steam supplied being wet on 
account of the fact that the steam pipes were not properly 
lagged at the time the trial was made. We notice that the 
effect of the high-pressure jacket re-evaporating the water 
is very marked. This diagram certainly indicates that were 
perfectly dry steam to be used there would be an increase in 
economy. 
In an official trial made of the combined plant, the follow- 

ing figures were obtained :— 

Average indicated horse-power .. .. 706 

Average electrical horse-power .. .. 623-7 

Total over-all efficiency of engine and 


dynamo 88-4 per cent. 
Total pounds of water per hour .. 11,870 


Steam per I.H.P. perhour .. .. .. 16-8 
Steam through cylinders .. 16-57 1b. per 1.H.P. per hour, 
Steam through jackets..  .. .. .. per 1.H.P. per hour. 
Steam per electrical horse-power per 

Average vacuum... .. 


Average pressure of stear 
Average revolutions per minute... .. 242 


Average current 206-4 amperes. 


It will be observed that a high combined efficiency was 
obtained—88°4 per cent.—and the engine was not at this 
point working at its full-rated load. 
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Fig. 4—'NDICATOR DIAGRAM 


We understand that the two combined sets, illustrated 
on page 307, have given no trouble whatever since they 
were erected. The first plant was started up for the first time 
on the 15th September last, and was running on the mains at 
half load next day. Their duty is to supply high-pressure 
current to constant-current transformers, of which there are 
eleven of 90 kilowatt and two of 45 kilowatt capacity—the 
pressure being let down by these to 440 volts. 


Dvurine the sitting of the House of Commons Select 
Committee on the Bill of the London County Council, Professor 
Kennedy said he estimated the cost of applying electric traction 
to the tramways by the conduit system at £14,450 per mile. By 
the overhead system there would be a saving of £3000 per mile, 
and by the surface contact system a saving of £1500, 
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RAILWAY MATTERS. 


Tue Kingston-on-Thames Corporation is applying to 
Parliament, during the present session, for powers to construct 
light railways. 

Tue number of passengers carried on Russian railways 
last year was 75, 710-000, or 5,000,000 in excess of the number 
carried in 1898. 


Durtne last year 274 miles of the main line of the 
Canadian Pacific Railway were laid with steel rails, weighing 73 Ib. 
and 80 |b, per yard. 


Ir is proposed to accelerate the speed of the trains 
running between Dieppe and Paris during the present year on 
account of the Paris Exhibition. 


On January 1st there were about 33,000 miles—49,252 
versts—of railway lines open for traffic in Russia, while of lines 
open for traffic, building, and authorised, there were 40,390 miles. 


Tue Budget Committee of the German Reichstag has 
refused to vote the sum of 100,000 marks required for the proposed 
railway in German East Africa, as well as 20,000 marks required 
for telegraph lines. 


THE rapid development of State ownership of railways 
in Russia is shown by the fact that in 1889 there were forty-two 
private lines of general importance, whereas in 1899 the number 
had diminished to nine. 


TxE doubling of the railway between Caen and Cher- 
bourg, which was imposed on the Western of France Railway by 
the French Government, as important from a military as well as 
a commercial point of view, has been pushed on with vigour, and 
will be finished at an early date. 


In January last there were 262 railway accidents in the 
United States, in which 31 persons were killed and 150 injured. 
There were 108 collisions, 145 derailments, and nine other accidents. 
Defects of road were the cause of 20 accidents ; defects of equip- 
ment, 60; negligence in operating, 23; unforeseen obstructions, 
22; and 102 accidents are unexplained. 


Tue Secretary of State for Foreign Affairs has received 
a despatch from her Majesty’s Consul-General at Christiania stating 
that tenders are invited by the Norwegian State Railways Adminis- 
tration, not later than the 4th April, 1900, for the supply of 475 
tons of steel rails, with their accompanying fish-plates. Such parti- 
culars as have been received may be examined at the Commercial 
Department of the Foreign-oftice. 


THE Select Committee of the House of Commons 
which has been considering the portion of the Brighton Corpora- 
tion Bill empowering the construction of a system of tram- 
ways, to be situated wholly within the town, and worked by 
electricity, have found the portion of the preamble of the Bill 
which concerns traraways to be proved, except in respect to the 
tramway which it was proposed to run along the Dyke-road. 


A NOVEL arrangement for supplying power to electric 
motor vehicles is being experimented with in France. The inven- 
tion is that of M. Lombard-Gerin, who proposes to run upon two 
parallel wires stretched on poles parallel to the highway a small 
motor chariot carrying a long conductor, which passes to a trolley 
pole on the vehicle to be operated. This conductor operates the 
motor on the vehicle, and it is long enough to permit considerable 
freedom of motion in this vehicle. 


Tue London and North-Western Railway Company has 
decided to make extensive improvements in connection with its 
new premises at Batley. In addition to the construction of an 
island platform for the accommodation of the Birstall trains, it is 
intended to put three more spans under the Soothill-lane Bridge, 
which will enable the widening of the goods yard in the direction 
of Batley to be carried out. These and other improvements will 
necessitate an expenditure of nearly £50,000. 


THERE is a keenly-felt want for better railway com- 
munication between Havre and the interior of France. The 
Chamber of Commerce at Havre and the municipal authorities are 
in entire agreement as to the urgent necessity for the construction 
vf a new line. They recommend that a new main line of railway 
should be constructed on the right bank of the Seine as far as St. 
Maurice d’Etalon, that the river should be crossed at that point by 
a viaduct, and that the line should be continged to Glos Montfort 
Junction, which is in direct communication with the South. 


A FIRE occurred last Saturday on the Scotch express 
which runs from Edinburgh to St. Pancras. The outbreak was 
discovered in a sleeping car, while passing through Bleamoor Tun- 
nel. The communication cord was pulled, but broke. The signal- 
men in the cabins which the train passed fortunately noticed the 
fire, and by means of ssages tr itted along the line the 
express was stopped at Settle, after it had run 14 miles with the 
ear on fire. There were three first-class passengers from Edin- 
burgh in the car. At Settle the damaged car was taken off the 
train. The fire is supposed to have been caused by a heating 
stove. 


In the House cf Commons last Monday Sir J. F. Flan- 
nery asked whether the automatic railway couplings of an 
inventor, whose models were in the House of Commons last session, 
have been worked on railway wagons with success, substituting 
automatic coupling for manual coupling on the spot ; and whether 
any arrangement could be made to enable members of the House 
to inspect them on railway wagons during this session. Mr. 
Ritchie, in reply, said he could not make thearrangement suggested, 
but hoped that some of the railway companies would give reason- 
able facilities for the trial of any inventions which appear to them 
to be of merit. 


WE learn from the Kélnische Zeitung that the Russian 
Government has at length come to a decision in the matter of the 
projected line of railway to be constructed for the purpose of 
affording direct communication between European \ and 
Russian Central Asia. Two projects had been entertained; one 
from Saratoff to Charjui, and the other from Orenburg to Tashkend, 
the military headquarters of Russian Central Asia on an affluent 
of the river Syr Daria. The Russian Government has chosen the 
latter route for the new line, which is to be commenced in the 
spring of next year. The cost of construction will be borne by the 
Russian Government, and this important strategical railway will be 
entirely under State control. The survey of the projected liné has 
just been finished. 


At a general meeting of the shareholders of the 
Potteries Electric Traction and Light Railway Company, Limited, 
held in London on Monday, Mr. Emile Garcke, the chairman, 
stated that the tramways undertaken by this company consisted 
of four separate tramway and light railway enterprises :—The 
North Staffordshire Tramways System, extending from Longton to 
Eurslem, which, with a branch line extending to London-road, was 
a distance of six and a-half miles; then there were tramways 
undertaken and promoted by other people called the Staffordshire 
Tramways Extension Company ; then there were certain tram- 
ways within the borough of Longton; and the fourth system was 
the light railway order promoted by the British Electric Traction 
Company. This company had amalgamated all these undertakings, 
which at one time were in separate hands, uncontrolled by con- 
flicting interests, no fewer than eighteen local authorities being 
affected. The British Electric Traction Company, the contractors, 
have been at work on the enterprise since 1805, 


NOTES AND MEMORANDA. 


Lorp Ketvin has been elected a foreign member of the 
Prussian Academy of Sciences, 


Pror. S. M. Kintyer has been appointed to the chair 
of electrical engineering in the Western Pennsylvania University, 
in succession to Prof. R. A. Fessenden, who has joined the staff of 
the United States Weather Bureau at Washington. 


Tue report of the United States naval officer who 
inspected the Holland submarine boat is said to have been 
approved by Admiral Dewey. The report states that the vessel 
was easily and efficiently operated, and capable of being worked 
by a navy’s ordinary personne/. 


TuHE total addition of steam tonnage to Lloyd’s Register 
last year was 1,242,592 tons gross, and of sailing tonnage 33,108 
tons’ gross, in all 1,275,700 tons gross, So large an addition of 
steam tonnage has not been recorded in any previous year. About 
93 per cent. of the tonnage added to the Register consists of new 
vessels. 


Tue telephone continues to gain in favour in New 
South Wales. During last year 263 new subscribers were connected 
to the central exchange in Sydney, 977 to suburban exchanges, 
and 236 to country exchanges, bringing the total number of sub- 
seribers to the Sydney exchanges to 6694, of which 3322 are on the 
central, and the total of country exchanges to 862, a grand total 
of 7556. 

WE recently announced the death of Herr Daimler, of 
Cannstadt, Wurtemburg. It was in the year 1885 that Daimler’s 
first work in connection with the propulsion of road carriages 
became known. In that year he took out a patent in this country 
for a motor-propelled bicycle. The specification is No. 10,786, and 
describes a machine propelled by a petroleum motor placed between 
the wheels. 


Tur average daily supply of water to the metropolis 
during January was 195,459,258 gallons for a population of 
6,024,412, representing a daily consumption per head of 32°45 
gallons. The average daily amount drawn from the Thames was 
105,626,628 gallons; from the Lea, 54,749,036 gallons ; from springs 
and wells, 34,843,947 gallons ; and from ponds at Hampstead and 
Highgate, 239,647 gallons. 


In an article on the advantages of superheated steam, 
in an American contemporary, it is stated that the quadruple- 
expansion engine of Sibley College, New York State, working with 
saturated steam at a pressure of 300 1b. per square inch, uses 
9°5 lb. of steam per indicated horse-power hour, while the Schmidt 
compound engine uses but 10 Ib. of superheated steam under a 
pressure of 190 lb. per square inch, 


ALUMINIUM-COVERED cables instead of lead-covered 
cables seems to be a far-off idea at present, but if the price of 
copper maintains its high figure, while that of aluminium continues 
to decrease, says the H/vctrivian, the latter metal would appear 
eminently suitable for the outer conductor of a concentric cable, 
particularly of a triple concentric, in which the outer conductor 
has a small section for the diameter of the cable. 


Tue present year will probably see a record output in 
the coal and coke regions of Western Pennsylvania. In the Con- 
nellsville coke district more new ovens will be built than in any 

revious year, and the production will be increased 20 per cent. 
ere are now projected and in the course of erection more than 
2000 new ovens, which will be put in operation by the middle of 
the coming summer, which will run the total of the coke region up 
to 21,000 ovens. At the beginning of the present year there were 
in operation in the region 18,904 ovens, 


Two of the largest forging presses which have ever 
been built are in use at the Obouchoff Steel Works, St. Peters- 
burg, and at the Dillingen Ironworks, at Dillingen-on-Saar, 
Germany. Each machine exerts a maximum pressure of nearly 
10,000 tons, and weighs 1360 tons. The four columns carrying the 
press are 40ft. long, and weigh 150 tons, while the three hydraulic 
press cylinders, which, with the steel plates between which they 
are fixed make up the upper crosshead, have a weight of about 
330,000 lb. The under block of the press has a weight of about 
880,000 lb., and the anvil plate weighs 220,000 lb. The attach- 
ment of the under and the upper crosshead is effected by sixteen 
nuts 4ft. in diameter. 


In a paper read before an American electrical associa- 
tion by Mr. Geo. D. Shepardson, the following figures relating to 
tests for candle-power and wattage of incandescent electric lamps 
from seven well-known lamp factories are given :—The initial 
candle-power of fifty-five lamps varied from 14°1 to 23°0, while the 
watts per lamp varied from 47°3 to 71°3, the watts per candle 
varying from 2°32 to 4°10. Theaverage candle-power of the lamps 
of each group varied from 15°2 to 22°0, while the average watts 
per lamp varied from 49°0 to 66°4, and the average watts per 
candle varied from 2°42 to 3°60. The general average for the 
fifty-five lamps, given a preliminary test, gave 18°3 candle-power at 
55°8 watts, or 3°1 watts per candle, 


Some tests have been carried out by the Sun Fan 
Company, Limited, on an electrically-driven fan 6ft. diameter, 
with the following results:—Revolutions per minute, 300 ; volume 
of air moved per minute, 89,468 cubic feet ; power expended in 
driving, 5 indicated horse-power ; volume of air moved per horse- 
power per minute, 17,543 cubic feet. The fan was enclosed on the 
feed side by an open box 9ft. 9in. long, by 7ft. 6in. high, projecting 
6ft. 6in. from the fan seating, and anemometer tests were made at 
sixteen points in the open side — the fan. The average 
velocity was 1168ft. per minute, and the openings in the side of the 
box through which the belt passed were equal to 3°6 square feet in 
area. The total feed area being 76°6 square feet, and average 
velocity as stated, gives the volume stated. 


Tue effects of surface tension, and a possibility of a 
practical application of the phenomenon, were shown at a recent 
meeting of the Physical Society by Mr. C. E. S. Phillips, by plac- 
ing water between two pieces of microscope cover glass. hen 
the pieces of glass are circular it was demonstrated that they set in 
any position, and one can be made to rotate upon the other. If 
the plates are square or elliptical, they set in a definite position, to 
which if they are displaced they i diately return. It was 

inted out that two circular 5 She with liquid between could 

used from which to suspend the moving system of a galvano- 
meter. In such a case it would be advisable to use some liquid 
which would not evaporate so quickly as water, as was pointed 
out by one of the speakers in the subsequent discussion. 


A NEw theory has been advanced for the deposit of 
carbon on the inner walls of incandescent lamps, by Herr J. 
Stark, in a German contemporary. The disintegration of the 
carbon is attributed to vagrant currents between various parts of 
the carbon filament, which traverse the intervening gas. These 
currents can be placed in evidence by probes, but they are often 
made evident to the eye by an “‘aureole” between the arms of the 
filament, which is nothing but the positive glow of a gaseous dis- 
charge. The internal currents are the stronger the greater the 
difference of potential between successive portions of the filament, 
i.e., the higher the voltage of the circuit. The disintegration of 
the carbon is strongest at the cathode part, which turns black very 
soon, and wears through quickly where continuous currents are 
used, 


MISCELLANEA, 


THE promoters of the Maryport H . 
decided é withdraw it. JE arbour Bill have 


Orvers have been given for a lift to be place 
the Royal Yacht Victoria and Albert for the bm yg board 


which will connect the quarter-deck with the main saloon, Queen, 


A FIRE occurred on Wednesday night in P 
rts 
dockyard on board the first-class cruiser Narcissus, 
it was confined to the engine-room, and the damage was slight. 


THe motor car will next week make its appearance 
the music-hall stage. A gentleman who has achieved succe ~ 
a driver of automobiles will give a performance at a London h iL 
which will consist of intricate driving between posts, and mai all, 
lating the carriage up and down a flight of stairs, ~_ 


On Monday last five quick-firing 6in. guns, made at 
Woolwich, arrived at Dover, and will form a portion of the sails 
armament of the forts of this town. Traction engines wore Bo 
to haul the guns from the wharf tothe forts. The military beides 
had to be strengthened for the passage of the guns, : wi 


Tak Small Arms Factory at Enfield has received an 
order for 100 machine guns, which are intended for the 


forces. This order is significantly marked “urgent,” wad oie 
probably necessitate the employment of more workmen. [n addi- 


tion, 120 other machine guns are to be supplied during the present 
year. 


Tue engine works of Maudslay, Sons, and Field 
Limited, at Lambeth, will be closed at the end of the month, andthe 
— machinery, and accessories will be sold by auction in April 

he important contracts which the company have on hand for the 
British and Austrian Governments are to be completed at the 
Greenwich works, 


Tue workmen in the Clydebank establishment of 
John Brown and Company have, up to date, sent to the War Fund 
in charge of the Lord Provost of Glasgow, £750, being at the rate 
of £50 for the past fifteen weeks. The sum is made up of trifling 
sums deducted from the weekly wage, and as the collection stilj 
goes on, it is fully expected that the £1000 mark will be reached, 
None of the other Clydeside establishments show anything like 
such handsome results. 


Tue Japanese Government has just conceded to an 
American engineer the right of laying submarine cables between 
Japan, the Philippine Islands, and Colombo, on the express condi- 
tion that the rates for cablegrams for the Far East shall be re. 
duced considerably. According to the scheme submitted by the 
American syndicate, the commercial circles of Japan would benefit 
to the extent of a reduction of about 50 per cent. upon the ordi- 
nary rates of transmission charged by the other cables. 


A SELEcT Committee of the House of Lords, presided 
over by Lord Windsor, have thrown out a Bill promoted by the 
London Hydraulic Power Company, which had been opposed by 
the County Council, and the Vestries of St. Pancras, Paddington, 
Shoreditch, and St. George’s, Southwark. The object of the Bill 
was to empower the Board of Trade to dispense with the consent 
of the local authorities in cases where the Vestry or District Board 
“unreasonably” refused its consent to the laying of the com- 
»any’s mains for the supply of hydraulic power within the area of 
its jurisdiction. 


A LARGE gear wheel was recently cast in America. It 
weighs 35 tons, has a pitch diameter of .~ and a 30in. face, 
including a 2}in. shrouding on each side. e hole for the shaft 
is 23in. diameter. In casting, the metal was brought down in a 
72in. and a 48in. cupola simultaneously. It was tapped into large 
ladles and poured into a large reservoir until the necessary quantity 
was collected. The whole was then tapped into the mould, which 
had been made entirely below the surface of the foundry floor, with 
the runner box on the floor level. The wheel was cast in one 

iece, split after cooling, and then assembled and turned in a large 

ring mill. 


DurinG extensive alterations the transport Montrose 
met with an unfortunate accident when changing docks, her bows 
being seriously damaged in collision, and this necessitated her 
going into dry dock. On examination it was found essential to 
remove nearly 50ft. of the stem, which had to be renewed, and to 
take off about twenty plates and replace with new. This work has 
been carried out in the most expeditious manner by David Rollo 
and Sons, inasmuch as the damage repairs were all completed and 
the ship ready for sea in about eight inn, being actually 125 hours 
in dry dock, which is a record performance in the annals of the 
ship-repairing trade. 


Tue will of the late Mr. Herbert Churchill Capel, of 
204, Amhurst-road, Hackney, who carried on the business of Capel 
and rey engineers, at 168, Dalston-lane, has been proved by 
his widow, Mrs. Clara Capel, and his late manager, Mr. J. A. 
Peirce, two of the executors appointed by the will. The testator 
gives the whole of his estate to his wife during widowhood, with 
provision in the event of her marrying again. Ultimately, the 
estate to go to the children. The will contains directions for the 
business being continued under the management of Mr. Peirce, 
and also gives to the testator’s father and mother an annuity of 
£150. The value of the estate has been sworn at £11,792 14s. 21. 


Tue great coal strike in Bohemia, Moravia, and Silesia, 
in which 60,000 men were involved, colla on Monday, after 
lasting for eight weeks in some parts and eleven weeks in others. 
According to the Vienna correspondent of the Standard, the men 
are to return to work unconditionally, but the masters say they 
will keep the promise made during the negotiations several 
weeks ago, and rejected by the men at the time, as a compromis2 
—namely, that after the resumption of work, wages would be 
raised about 12 per cent., and minor facilities, such as free coal to 
their households, conceded. But the owners insist upon the ring- 
leaders of the strike—some 200 persons—being dismissed as a 
warning, 


THE pieces! surveyor to Lloyd’s Register for the 
Tyne district, Mr. 8. J. P. Thearle, has been appointed to he 
assistant to Mr. H. J. Cornish, who has taken Mr. Martell’s 
place as the chief ship surveyor at the head office in London, 
Mr. Thearle is a Fellow of the Royal School of Naval Archi- 
tecture, and a Member of the Institution of Naval Architects. 
He is well known as the author of several text-books on naval 
architecture, which are largely used in dockyard schools, university 
classes, and in the classes of the Science and Art Department. Mr. 
Thearle has had a long and varied experience asa Lloyd’s surveyor, 
wg J been sixteen years on the Clyde prior to his appointment on 
the Tyne. 


A crircuLaR has been sent to agricultural engineering 
firms and implement makers by the authorities of the forthcoming 
Glasgow International Exhibition, directing attention to the 
decision to erect a model farm, standing in the grounds, equipped 


with all the most improved nd impl ts, and inviting 
offers for the right to exhibit there. It is not intended to allot a 
definite space to each firm, as each hine or impl t will be 


exhibited at work in its own proper place in the scheme of the 
general exhibit, which position will be fixed by the Committce. 


Intending exhibitors are, therefore, asked to state the sums they 
will pay for the display of their impl ts or i in this 
manner, Applications must be lodged by 31st inst, 
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GENTS FOR SALE OF THE ENGINEER. 


LD AND Co., Vienna. 
aus, 7, Kumpfgasse Vienna I. 


anp WALSH, LIMITED, Shanghai and Hong Kong. 
AND CHEVILLET, Rue de la Banque, Paris. 
5, Unter den Linden, Berlin. 
Leipzic; F. A. Brocknavs, Leipzic. 
anp Co., Railway Bookstalls, Bombay. 
INDIA.—A. ?- yer AND Co., 307, Corso, Rome ; Bocca Freres, Turin. 
N.—KELLY AND Wasi, LiMiTED, Yokohama. 
JAPAN. P. MaRUYA anp Co., 14, Nihonbash Tori 
_¢ Ricker, 14, Nevsky Prospect, St. Petersburg. 
GorvoN AND GOTCH, Long-street, Capetown. 
5. —_— A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J.C. JuTA & Co., Capetown, Port Elizabeth, and Johannesburg. 
[A.—GoRDON AND Gorcn, Melbourne, Sydney, and Brisbane. 
AUSTRAL ; R. A. THompson AND Co., 180, Pitt-street, Sydney; Mel- 
; bourne, Adelaide, and Brisbane. 
TuRNER AND HENDERSON, Hunt-street, ere 
<1) _Upron AND Co., Auckland ; Crata, J. W., Napier. 
N BW Co., 386 and 388, St. James-strect, Montreal. 
News Co., 42, Yonge-street, Toronto. 
AMERICA.—INTERNATIONAL News Co., 83 and 85, 
UNITED Duane-street, New York. 
Supscription News Co., Chicago. 
EMENTS.—Ketty anp Wa su, Limirep, Singapore. 
anp Co., Colombo. 


FOREIGN 4 


KELLY 
|_—BoyVEAU 
_—ASHER AND Co., 


, Tokyo, 


STRAITS SETTL: 


—— 


SUBSCRIPTIONS. 


anger can be had, by order, from any newsagent in town or 
eo the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) 
alf-vearly (including double number) .. £0 14s. 6d. 
two double numbers). . £1 9%. Od. 
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Foreign Subseriptions will, until further notice, be received at the rates 
"ven below. Foreign Subscribers paying in advance at these rates 
vil receive Tuk ENcINEER weekly and post free. Subscriptions sent 
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PUBLISHER’S NOTICES. 


*,* With this week's number is issued asa Supplement a Tiro-page 
Engraving of Ammeter Records of Power Absorbed by Heary 
Machine Tools, Every copy as issued by the Publisher includes a 
copy of this Supplement, and subscribers are requested to notify the 
fact should they not receive it, 


*,* Latest Types OF THE BRITISH FLEET.—Our two-page coloured 
supplement, representing H.M. ships Formidable, Drake, and 
Albatross, may be had, printed on superior paper, upon a roller, 
price 1s., by post 1s. 1d. 


*,* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
if suffered, can be venadal by obtaining the paper direct trom 


TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 


*,* All letters intended for insertion in Tae ENGINEER, or containing 
questions, should be accompanied by the name and addreas of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 


*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


M. B. L.—Many thanks for your letter and suggestion. Mr. Halford’s 
railway was described in Tok ENGINEER many months ago. 

Grinpstone.— You will not be far wrong if you arrange for the peripheral 
speed of your stone to be 750ft. to S00ft. per minute. Yes, emery 
wheels are, as a rule, run very much faster, say five times as fast. 

H. T. D.—The time of revolution of a conical pendulum is less than the 
time of the double oscillation of the same peadulum in the proportion 
of the cosine of the angle which it makes with the axis of revolution to 
unity. 

T. A. 8. (Reading).—We do not know of any book that can be more 
safely recommended than Seaton’s ‘‘ Manual of Marine Engineering,” 
pehibed by Griffin’s. Mr. Sennett’s book, the latest edition, revised 

by Mr. Oram, and published by Longmans, Green, and Co., should be 
consulted also. 

J. W. E. (Stroud).—There is no definite information available as to the 
fastest run from Dover to Calais. We believe that the passage has 
been done on a trial trip, pierhead to pierhead, in 65 minutes. About 
80 minutes is the normal time. Possibly some of our readers may be 
able to help you, 

Vac.—Such a systei is already in use in Paris. The pipes for the greater 
part are laid in the sewers, and the vacuum maintained in them 
amounts to about 20in. of mercury. The motors used are quite small, 
the largest developing not more than one horse-power, the smallest 
about one twenty-fifth. 

ENGINEER.—For water-tube boilers brass is not sufficiently trustworthy. 
The intense heat to which it is exposed appears to weaken it; it be- 
comes brittle. The inner tubes are very liable to injury from the 
firing tools. In one case a copper tube was actually pulled out by an 
energetic fireman. So far nothing has been found to answer but steel. 

Srupent. —We know of no book on the subject that is nearly up-to-date. 
There are several works on lathes and turning, but there is no book on 
modern turret and capstan lathes which contains drawings of the kind 
we now make a practice of giving. We can only recommend you to 
look up our recent volumes; see the Machine Tool Supplement, 
November 17th, 1899. Further drawings of American tools are to be 
peat, and drawings of the most recent English tools are also in 

and, 


D. E. B. (Horbury).—Unless we had an analysis of the water you use it 
would be impossible to say with certainty whether you would find 
soda of use or not. Failing the analysis, and assuming that you are 
using ordinary water fairly hard, we would advise the experimental 
use of 5 Vb. of soda crystals per 1000 gallons of feed-water. Take care 
that the boiler is regularly blown down. This can do no harm. If you 
find that the scale is softened and the boiler being cleaned, you can 
reduce the quantity of crystals. 

C. E. 8.—We do not think the channel would affect the flow at all. You 
appear to have a practically clear fall, and we think you will be safe in 
using the table on page 280 of Molesworth or the formula on the 
previous page. This would give you a flow of 50-67 cubic feet per 
minute. Observe, however, the note about the edge of the gauge notch 
on page £79, Molesworth. Can you not adopt some method of making 
an actual measurement of the flow for, say, a fraction of a minute? It 
should be possible to provide a tank which would hold a quarter 
minute's flow, 


MEETINGS NEXT WEEK. 


Tue OF ELECTRICAL ENGINEERS.—Wednesday, March 28th, 
at 7.30 p.m., in the Library of the Institution, 28, Victoria-street. 
Students’ Meeting. Paper, “ Electricity Meters,” by Mr. R. Lloyd Pear- 
son, Student. 

Institution or Great Britain.—Friday, March 30th, at 9 p.m. 
Discourse on “ Facts of Inheritance,” by Prof. J. Arthur Thomson, M.A. 
—Afternoon Lectures at 3 p.m.: Tuesday, March 27th, ‘The Structure 
and Classification of Fishes,” by Prof. E. Ray Lankester, M.A., LL.D., 
F.R.S.; Thursday, March 29th, ‘ Equatorial East Africa and Mount 
Kenya,” by Mr. Halford John Mackinder, M.A.; Saturday, March 3ist, 
“Polarised Light,” by the Right Hon. Lord Rayleigh, M.A., D.C.L., 
LL.D., Se.D., F.R.S., M.R.L. 

Society or Arts.—Monday, March 26th, at 8 p.m. Cantor Lectures" 
Four Lectures on “‘ Photography of Colour,” by Mr. E. Sanger Shepherd. 
Lecture IV.: The application of the trichromatic method of colour photo- 
graphy to the printing press.— Wednesday, March 28th, at 8 p.m. Ordi- 
nary Meeting. Paper, ‘Leather for Bookbinding,” by Mr. Douglas 
Cockerell.—Thursday, March 29th, at 4.30 p.m. Indian Section. Paper, 
“The Cultivation, Manufacture, and Use of Indigo—Position of the In- 
dustry in India,” by Mr. Christopher Rawson, F.I.C. 

THE InstiTuTION OF Civ1L ENGINEERS.—Tuesday, March 27th, at 8 p.m. 
Ordinary meeting. Papers to be discussed, ‘‘ The Great Central Railway 
Extension—Northern Division,” by Mr. F. W. Bidder, M. Inst. C.E. ; 
“The Great Central Railway Extension—Southern Division,” by Mr. 
F. Douglas Fox, M.A., Assoc. M. Inst. C.E. Papers for consideration, 
‘*Economical Railway Construction in New South Wales,” by Mr. Henry 
Deane, M.A., M. Inst. C.E.; “‘The Tocopilla Railway,” by Mr. Robert 
Stirling, M. Inst. C.E.—Friday, March 30th, at 1.45 p.m. Students’ Visit 
to the Cement Works of John Bazley White and Brothers, Limited, at 
Swanscombe. 
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THE ADMIRALTY PROGRAMME. 

Ir is generally felt that the Admiralty programme of 
shipbuilding, large as it is, is inadequate to the desires of 
the country. The instincts of the nation favour the con- 
struction of an immensely powerful fleet for defence, not 
defiance. The fact that the War Loan has been sub- 
scribed twelve times over leaves no doubt that all the 
money Mr. Goschen pleases to ask for he can have. He 
practically excuses himself from building more ships on 
two grounds: First, that the building powers of the ration 
are fully employed; secondly, that armour plate could 
not be had. On the first point we shall have more to say. 
It is enough now to state that we have the best authority 
for saying that Elswick alone could at once lay down 
three battleships and half-a-dozen cruisers. On _ the 
Clyde at least as much work could be undertaken. 

As to armour plate, we have caused inquiries to be 
made at Sheffield, and the information obtained may be 
put briefly. Mr. Goschen, at the beginning of his scheme 
for augmenting the fleet, visited Vickers, Sons, 
and Maxim, John Brown and Co., and Charles 
Cammell and Co., the three English armour plate 
manufacturers. No guarantee was asked for by any of 
the three, but the First Lord of the Admiralty satisfied 
the manufacturers that work could be found for much more 
plant than was at present employed in armour production. 
The whole of the firms therefore set out to extend their 
armour plate departments, and the work is now virtually 


completed, at a cost of about a million sterling. The 
result will be practically to double the capacity of output, 
the weight aimed at being 30,000 tons per annum. How 
costly a modern armour-making plant is may be gathered 
from the fact that one of the firms, as a beginning, set 
aside £250,000 for that purpose. There was some delay 
last year in the delivery of plates, but the Sheffield firms 
state that this was entirely due to the Admiralty re- 
questing them to hold their hands until they had made 
up their minds about the “ Krupp” armour, which was 
eventually adopted. This decision caused further re- 
arrangement and alterations in plant; thus, of course, 
adding to the delay. The engineers’ strike, with its 
regrettable arrear of work, was another factor in restricting 
the full output within the time desired. But, with all 
this, the Admiralty programme is utterly inadequate to 
keep the Sheffield plant employed. Any one of the 
three firms could easily accomplish the whole of 
the work which has been decided upon, and 
unless further heavy orders are placed within a short 
time, the existing plant will not have sufficient work to 
keep it going. The Sheffield manufacturers have always 
contended, and they contend still, that they can supply 
the Government with all the plates they require. They 
complain, however, that the Government build the ships 
and then order the plates, instead of ordering the plates 
in good time, thus enabling the makers to make proper 
arrangements for raw materials and other matters vital 
to the effective fulfilment of the orders. As for a Govern- 
ment plant, it would take at least three years to get it 
into working order, and there is not the slightest indica- 
tion of any necessity for such official enterprise. If the 
Government will only give the orders and give them in 
good time, they will get the plates; but they build their 
ships, and then give the orders, expecting the plates to 
follow immediately. It is certainly a fact that the pro 
ductive power of the three Sheffield firms is more than 
equal to any demand now being made upon it, and far in 
excess of the Admiralty programme. It may be added 
that work is being very expeditiously turned out at the 
present time. As an instance, one of the latest battle- 
ships has recently received the whole of her citadel 
armour of over one thousand tons in less than six weeks, 
and from one firm. In fact, at this moment, armour is 
being delivered quite as rapidly as it can be taken in hand 
at the dockyard. 


WATER GAUGES, 


CERTAIN well-meaning people, with scant knowledge of 
the facts, and a faith able to move mountains in the 
power of Parliament to regenerate humanity, are agitating 
for the Government inspection of steam boilers. It is 
well to remind them over and over again that by far the 
greater number of real explosions, and almost all the 
minor accidents which occur when steam is generated or 
used, result from causes with which inspection has 
nothing at all to do. They are the result, not of per- 
manent imperfections such as inspection could discern, 
but of sporadic defects, which no amount of Government 
interference could eliminate. Take, for example, marine 
boilers. The ‘“ explosions’’—to use the Board of Trade 
phraseology—occurring on board ships are far more 
numerous than all the other casualties to true 
steam boilers put together. The bad jointing of 
manhole doors is responsible for most of them. But 
marine boilers are inspected with the utmost care, 
either by Lloyd's or the Board of Trade, or 
by both; the boilers are, again, under the inspection of 
the superintending engineer of the company owning the 
ships; and finally the boilers are worked by men who 
hold Board of Trade certificates for competence. Various 
other defects which inspection cannot discover cause 
serious accidents. The bursting of steam pipes, for in- 
stance, has brought about some horrible catastrophes. 
If, instead of demanding Government interference, a deter- 
mined effort was made to bring home responsibility to boiler 
owners, a good deal would be gained. There is one 
direction in particular in which improvement is much 
needed. We refer to the safety fittings of boilers, and 
under this head we include feed pumps and all that 
belongs to them. It will not do, however, to try to cover 
too much ground in a single article, and for the moment 
we shall speak of one safety fitting only—namely, the 
water gauge. 

While a few explosions or collapses are due to neglect 
on the part of a fireman or a water tenter, by far the 
greater number are due to deception on the part of the 
water gauge. The attendant thinks he has plenty of 
water in the boiler, and he has not. On November Ist, 
1899, an explosion occurred at the Don Cutlery Works, 
Sheffield. Seven men were killed on the spot, ten were 
more or less seriously injured. It was a Lancashire boiler, 
30ft. long and 7ft. in diameter. The crown of the third 
ring of the right-hand fiue collapsed and ruptured im- 
mediately beyond the bridge, causing an opening 2ft. 
2hin. by 2ft. 7in., through which the steam and hot water 
escaped. The fire-bars, bridge, furnace front, and burn- 
ing fuel were projected from the furnace with great force, 
wrecking part of the wall of the fire-hole and the wall or 
a small building immediately opposite the boiler front. 
The explosion was caused by overheating owing to short- 
ness of water. Be it observed that the boiler had been 
regularly examined by inspectors in the employ of the 
Engine, Boiler and Employers’ Liability Insurance 
Company, Limited, since 1885. All the advice 
given by the officers of the Insurance Company 
was followed. We have here a _ typical case in 
which inspection did its very best; and there is not 
a scrap of evidence of neglect or parsimony on the part 
of Messrs. Southern and Richardson, to whom the Don 
Works belong. To what cause, then, is this disastrous 
explosion to be attributed? There can be but one 
answer—the water gauge showed several inches of false 
water. The Board of Trade Commissioners, Messrs. 
Smith and Hallett, in their report detail all the cireum- 
stances of the use of the water gauge almost up to the 
moment of the explosion. They arrive at the conclusion 


| | 
Marca 23, 1900 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
4 | 
| 
4 E TOOLS, 


310 


THE ENGINEER 


Marcu 23, 1909 


that the pipes or cocks to the boiler had been choked 
with mud. ‘ Probably mud was introduced into the cock 
either on Sunday, the 29th, or Monday, November 30th, 
or on both days; when, by the operation of running 
down the water through the drain-cocks of the water 
gauges, the aperture of the pipe might have been on a 
level with the top of the water, on the surface of which 
there would have probably been a considerable amount of 
dirt or frothy seum. All the skilled witnesses, with the 
exception of Mr. Longridge, who was not asked the 
question, stated in effect that when once you had a pipe 
plugged up, and the gauge therefore inoperative, you 
could not account for any of its vagaries. We agree with 
this, and have no doubt but that the glass showed false 
water, by which Lickfold was deceived.’’ An important 
admission was made by the Commissioners: ‘ We are 
not prepared to find that the explosion was caused by the 
neglect of Lickfold, especially as he is not here to explain 
his conduct. In his absence, we are not able to ascertain 
what knowledge he possessed as to the mode of testing 
a water gauge. He may have thought, as we are given 
to understand, what many others in his position think, that 
if on opening the drain-cock of a water gauge, and on 
closing it, water is seen to rise in the glass, the gauge is 
in working order.” Lickfold, who was in charge of the 
boiler at the time, was killed. His mistake was easily 
made, as in most cases if the water rises properly ina 
glass the communications are free. 

We have selected this as a typical case. Typical 
in two ways. In the first place, it shows that no 
amount of inspection can guard, as we have said, 
against the consequences of sporadic defects. In 
the second place, it sets forth very clearly the im- 
perfections of the methods by which we determine the 
level in a boiler. Unfortunately there are in the market 
cheap fittings, the use of which is to court disaster. 
Those who use them ought to be punished if destructive 
explosion is attributable to their use. But is it certain 
that the most expensive water gauge fittings that can be 
got are as satisfactory as they ought to be? We hold 
that, on the contrary, a radical improvement is desirable. 
It does not follow that because a water-gauge is a huge 
brass structure, costly, and showy, and ostentatious, that 
it must also be really good. We have seen water gauges 
with glasses 3in. bore, while the holes in the stop-cocks— 
which cocks were left as they came from the lathe—never 
had the burrs cleared out, and were not din. bore. Again, 
in order to save a few ounces of brass, we find hollow plugs 
used. These are an abomination. They are receptacles 
for mud and dirt. We have heard it argued that if the 
water and steam ways are made too large, if the glass 
bursts the results may be almost as bad as a boiler 
explosion. But there are plenty of automatic arrange- 
ments in the market for shutting off steam and water ; 
and it is possible so to shield a glass that its bursting will 
do no serious mischief. It is easy to see that if a hole of 
a certain size becomes choked up in a month, one of 
double the area will take at least two months to become 
useless. It might be worth while to try a gauge on the 
same principle as the “try cocks” so long used in the 
United States. That is to say, the gauge would always 
automatically empty itself and shut off the steam 
and water. To ascertain the water level a single lever 
would have to be moved, which would put the glass tube 
in communication with the boiler no longer than while 
the lever was held. If this got out of order it would 
reveal the fact at once. 

It is almost always forgotten that a glass water gauge 
depends for its working on a very small force. A head 
of 3in. of water only represents a pressure of a couple of 
ounces on the square inch. If, now, the steam pressure 
in the upper part of this gauge is, say, 20z. per square 
inch less than the water pressure in the lower part of the 
glass tube, then 3in. of false water may very easily be 
shown. The result may be brought about quite easily 
by condensation in the glass, if the hole in the top cock 
is nearly closed. A quite small difference of pressure 
will exist inside and outside the tube. A _ very little 
steam will pass into the tube and be condensed, the 
amount depending on self-regulating conditions. If, 
however, the gauge be blown down, then with a difference 
of pressure of 1001b. or 1501]b. at opposite sides of the 
steam cock, quite enough steam may be discharged to 
deceive the boiler attendant, and make him think that 
the cock is quite clear. 

There is now, and has been for some time past, a 
crying demand for a water gauge which shall be inde- 
pendent of dirt, and which shall under no circumstances 
give false water. It must either show no water at all in 
a way that cannot be mistaken, or true water. Whether 
such a gauge can or cannot be made we shall not pretend 
to say. We have not seen one yet. The nearest 
approach to it is one in which a species of borer is 
supposed to clear the water and steam ways whenever 
the cocks are used. So far as we can see at the moment, 
the difficulty will be best overcome by providing very 
large passages between the glass and the boiler. Small 
passages are responsible now for most of the trouble. 
We may add that we think a full discussion of the whole 
subject of water gauge construction in our correspondence 
columns might prove extremely useful, particularly if 
some of the able engineers of the boiler insurance 
companies give us their experience. 


RECEIVER DROP. 


In THE EnGIveER for January 26th we referred at some 
length to a paper on ‘“ Receiver Drop in Multiple-Expan- 
sion Engines,” read by Professor R. L. Weighton, of the 
Durham College of Science, Neweastle-on-Tyne. This 
paper, it will be remembered, set forth the results of an 
inquiry carried out by Professor Weighton to determine 
the most economical ratio between the cylinders of multi- 
cylinder engines of the compound, trip!e-expansion, and 
quadruple-expansion types. We expressed a very favour- 


able opinion of this paper as far as it went; but we 
warned our readers that the results obtained must not be 
taken as certainly true of all steam engines; and, as 


bearing directly on receiver drop, we pointed out that 
the usual method of “combining” diagrams was mis- 
leading. The discussion which took place at the meeting 
of the North-East Coast Institute of Engineers and Ship- 
builders on February 2nd was not particularly valuable. 
A special feature of it was that as much was said about 
our article of January 26th as about Professor Weighton’s 
paper. Mr. Ferrier and Mr. Griffith appear to have been 
** staggered ”’ by the fact that we had ventured to assert that 
what was true of the experimental engines at Professor 
Weighton’s College was not necessarily true of all steam 
engines. Mr. Ferrier assumes that we have found fault 
with Professor Weighton because he had not supplied a 
complete theory of the steam engine. A Mr. Pattison, 
who was not present at the discussion, wrote to the 
secretary to the same effect. Professor Weighton, in his 
reply, said that “‘he was obliged to Mr. Ferrier and Mr. 
Griffith for their comments. He was specially beholden 
to the latter gentleman for the very scathing and con- 
vincing criticism to which he had subjected their friend 
the writer of the article in THE Eneryrer. After what 
had been said by the several speakers, he did not intend 
to further deal with the article in question, except to say 
that it had never occurred to himself that there was 
any need for justifying the implication in the paper that 
the results were legitimately applicable to other engines. 
The results were relative, not absolute—qualitative, not 
quantitative—and this being so, they were fairly applicable 
to all engines not differing from the experimental engines 
in any essential or vital feature.” 

Professor Weighton is a very cleverand able man. He 
is perfectly aware of this fact; but, nevertheless, he 
really does not know anything more about the steam 
engine than a great many others who have been building 
and using them all their lives. As his experience, and 
that of Mr. Ferrier and Mr. Griffith extends, he and they 
will learn that it is an unfortunate fact that what is true 
of any steam engine may or may not be true of any other 
steam engine. It is this want of uniformity of results, 
the existence of which it is absurd to deny, that has pre- 
vented the construction of that theory of the steam 
engine which we certainly have not censured Professor 
Weighton for not producing. The gentlemen who have 
taken exception to our expression of opinion have not 
adduced a single fact to support their own contention. 
It is more than questionable if they understand what it is 
that the experiments teach. We should not have referred 
to their utterances at all were it not that we give them 
credit for perfect honesty of purpose; and that we think 
it is worth while to prevent erroneous impressions being 
consolidated, either as to what Professor Weighton’s 
clever experiments really teach, or as to what THE 
ENGINEER has to say about the steam engine. 

Professor Weighton’s conclusion is that the one and 
only factor which affects materially the cut-off of maxi- 
mum economy in any one of the cylinders following the 
high-pressure cylinder is the ratio between the cylinder 
in question and the “immediately preceding cylinder.” 
He states this as a principle, as a tangible and conclusive 
discovery —a something true beyond dispute. The first 
point that deserves notice is that he has not attempted 
to explain why the factor which he has discovered should 
exist. He has no explanation to offer. ‘ Here,” he 
says in effect, ‘“‘is a fact which I have discovered. 
I do not know why such a condition of maximum 
economy exists. I have made no attempt to reconcile 
it with any theory of the steam engine. There 
is the fact. It is true of the Durham College engine. 
It is true of all engines. THE ENGINEER is grossly 
ignorant. It ventures to doubt that my discovery 
is applicable to each one of the multitude of marine 
engines afloat.’ All this is, to say the least of it, 
extremely unconvincing. It is also unscientific and im- 
politic. When we hear that an important truth about the 
steam engine has been discovered, we at once want to 
know the reason why. People were not satisfied when 
Davy invented the safety lamp, with the lamp alone. 
They wanted the reason why it was a safety lamp ex- 
plained. In the present day we want a great many 
things explained that probably never will be explained. 
Until the causes of phenomena are made clear, we can 
never be certain of the universality of their occurrence, 
the comprehensiveness of their action, or the general 
importance of their influence. If Professor Weighton 
had had an explanation to offer of the phenomena which 
he had observed, we should have been less inclined to 
dispute their range of application. Probably, to quote 
the words of one of Professor Weighton’s admirers, ‘‘ He 
thought that it would be safer to remain under the bomb- 
proof shelter of his facts than to expose himself to the 
fire of his critical audience on the open plain of theory.” 
This seems likely. 

Of course the question of cylinder ratios is an old 
problem. It has not hitherto been settled, because it 
seems to make little or no economical difference what the 
ratios are. Very excellent results have been got at sea 
with ‘triple-expansion engines with the intermediate 
cylinder left out.”” The s.s. Minho is an example. We 
have, that is to say, compound engines the low-pressure 
cylinders of which have a capacity of six or seven times 
that of the high-pressure cylinder. Some of the results 
obtained by Professor Weighton show variations in the 
consumption of steam which are so small that they have 
evidently nothing to do with the variation in cylinder 
ratios. Taking, for instance, two experiments haphazard, 
we have the cut-off in the high-pressure cylinder taking 
place at 12in., in the intermediate at 13}in., and in the 
low at 10}in., water per brake horse-power per hour 
15°29 lb. Next we have the cut-off taking place at Qin. 
in the low-pressure cylinder and 11}in. in the inter- 
mediate, all the other conditions remaining the same, 
save a small loss in the steam-chest pressure ; water per 
brake horse-power per hour, 15°32 lb.—a difference of 
‘03 Ib., which is so small that it was probably the result 
of error of observation. A supposition which is sup- 
ported by the circumstance that in two other trials, the 
factors being the same in both, the water per brake was 


in one case 14°4 ]b., and in the other 14-97 : 
of 0°57 Ib. or 14-97, 4 differenes 

Within reasonable limits, however, it w s 
sible to discuss all Professor impos. 
will be more to the purpose to consider whe ee It 
ratios can affect the consumption of steam 
possible result that can be got from a given y, re est 
steam would be obtained if the full pressure beet. of 
indicator diagram were a parallelogram and the pe of the 
curve a hyperbola. The average pressure would 
the maximum to be had from the given weight of ni 
and would be calculated by adding one to the Steam, 
of the ratio of expansion, multiplying by an lo 
cylinder pressure and dividing by the ratio of exp, tnutial 
Such a result is never obtained in practice, but rec 
a standard to be aimed at. Putting this in another — 
we may say that the engine which gives the largest ai’ 
grams with a given weight of steam, other things a 
equal, will be the most economical. Now, the plas 
reason why all diagrams are smaller than they mae : 
be is the occurrence of cylinder condensation, 
Weighton will tell us that another cause is free expansion on 
receiver drop. With this point we shall deal presently vt 
Professor Weighton’s discovery is of general application, ; 
appears to us to involve the assertion that cylinder ¢¢, 
densation depends for its amount on the ratio pen 
between any cylinder and the one immediately preceding 
it, and on nothing else. There is no escape from the 
detinite and precise statement, that “the one and ae 
factor which affects materially the cut-off of tnaximun, 
economy in any one of the cylinders, following the hich. 
pressure cylinder, is the ratio between the cylinder in 
question and the one just preceding it.”  Maximuy 
economy means minimum cylinder condensation, 
follows that the cylinder condensation depends on the 
eylinder ratio. This is a very remarkable and novel 
proposition. It deserves very careful investigation, and 
Professor Weighton will do well to push his inquiry further 
in this direction. Hitherto it has been held that the 
amount of condensation in a cylinder—not liquefaction be 
it observed—-is a function of the temperature of the 
cylinder walls. Is Professor Weighton prepared to say 
that the temperature is invariably fixed, other things 
being equal, by the ratio of the following to the preceding 
cylinder ? 

Coming now to the effect of drop. It may be worth 
while to assure one of our critics that we do not at all 
dispute that ‘drop ”’ or “ gap”’ in indicator cards does 
represent a loss ; but we do assert that the loss, as caley. 
lated from combined cards, can only be right by chance, 
Indeed, it is somewhat gratifying to us to know that the 
criticisms of the North-East Coast Institution of Engi. 
neers and Shipbuilders did not extend te what we have 
written about the combination of diagrams. That was 
left severely alone. Professor Ewing, in the “ Eneyel. 
pedia Britannica,” says of receiver drop, that it is, 
‘from the thermodynamic view, irreversible, and there- 
fore wasteful.” We have recently pointed out that the 
reversible engine, being an abstraction, has nothing to do 
with the real steam engine; that to reason about the 
latter from the former is mere waste of time. There 
seems to be some confusion of mind among Professor 
Weighton’s admirers as to whether drop is or is not 
always present of necessity in multiple expansion engines, 
We think that it may, perhaps, set doubts at rest if we 
quote Professor Ewing on this point instead of giving 
our own words :—* By selecting a suitable ratio of 
cylinder volumes to one another and to the volume of 
the receiver, and also by choosing a proper point for the 
low-pressure cut off, it is possible to secure absence of 
drop along with equality in the division of work between 
the two cylinders.” 

As the matter stands we see that, if Professor Weigh- 
ton’s results apply to all steam engines, he must show 
that maximum diagrams from a given weight of steam 
can only be obtained by following his rule :— 

R + 6°6 
6-6 
And he has to show that these proportions will reduce 
cylinder condensation to the lowest point, or loss by drop 
to the lowest point, or both. There is no other explana- 
tion conceivable of the advantage gained by adopting his 
proportions. We venture to add that there is nothing in 
Professor Weighton’s paper to lead us to believe that he 
has yet recognised the truth of these propositions, or 
indeed, that he has framed any explanation whatever of 
the results he has obtained. This, of course, is quite 4 
different thing from saying that he does not really know 
the reason why. That may very well form the subject of 
another paper, which will be even more interesting than 
that about which we have been writing. Finally, we 


may say that the diagrams accompanying the paper will 


repay study. In No. XI., for example, the loss by drop 
is ostensibly enormous, the water per indicated horse- 
power 14-81 lb., and per brake horse-power, 15°98 |b. 
r hour. In Diagram XII. the drop loss is very small 
y comparison, but the consumption of steam per 
indicated horse-power is 13°73 lb., and per brake horse- 
power 15:2 lb. per hour—figures which have little or no 
relation to the ostensible drop. We recommend our critics 
to calculate the full power deduced from the saturation 
curve, and compare it in all cases with the indicated 
power. They will find the results instructive. 


THE GIANT STEEL TRUST AGAIN. 


Tue formation of a giant iron and steel “combine” is 
again reported from the other side of the Atlantic on 
what appears to be good authority. It is to have a capital 
equivalent to £200,000,000 sterling ; it will be completed 
within six months; and it will include the American Tin- 
plate Company, the National Steel Company, the 
American Hoop and Wire Company, the National Steel 
Sheet Company now forming, and another, which is 
already in existence, and which is as large or larger than 
any of the concerns named. The name of this latter 
concern is withheld, we are told, “till some minor com 
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‘ons concerning capitalisation are overcome.” The 
icon tion, it will be remembered, of the group of 
original age d the union of the various iron and 
form a single Trust comprehend- 
account in the cng This 
ve was abandoned, it appears, from a 
‘of that cople who owned the stock in individual 
i the financiers would be seared by the size of the 
. Tt was then decided to form Trusts first of 
rious branches of the trades, and after they had 
asset fully launched to combine them all into one. 
been ner interests and the interests controlled by the 
The Oil Company did not prove tractable, and efforts 
ager were dropped. Now everything of any con- 
cdo utside the Carnegie and the Standard interests 
sequence vy and these apart, the entire iron and 


rot together, 
phe yd of the country controlled by the new 
: 


ols. Trust. 

1,1 00s et steel company, which is to have a 
ihe £ 52,000,000 dols., has secured control of twenty- 
capita of twenty-nine of the chief undertakings in the 
oad States, and its inception has been signalised by 
se Geunee of 4 dols. per ton in prices—just to give it a 
pe ‘ tart, as it were. The Industrial Commission, before 
fm oncludes its labours, will no doubt find an oppor- 
tunity to bless this new undertaking and the larger one 
into which it will in due course be merged. The Com- 
mission, concerning whose attitude towards Trusts we 
have had occasion to speak, has just issued its prelimin- 
ary report. It accepts the institution as an inevitable 
development—which it is not—and makes a show of 
recommending measures to keep it within proper control, 
knowing very weil that no steps towards this desirable 
end will ever be taken by the present administration, and 
that even if steps were taken, they would prove a dead 
letter. Were it probable that efforts would be made to 
carry out the recommendations honestly, the trusts 
might be restrained to some extent. For instance, ** pro- 
moters and organisers of corporations or industrial com- 
binations which look to the public to purchase or deal in 
their stocks or securities should be required to furnish 
full details in regard to their business necessary for safe 
and intelligent investment. The nature of the business, 
together with the powers of the various officers, should 
be expressed in the certificate of incorporation, which 
should be open to inspection. The directors or trustees 
should be required to report to the members of such cor- 
porations its financial condition in reasonable details,” 
ke. ke. It is recommended that the larger corporations 
should be required to publish annually a properly-audited 
rt, showing in reasonable detail their assets and 
liabilities, with profit or loss, such report and audit to be 
under oath, and to be subject to Government inspection. 
All these things and many more should be done, but in 
America such obligations have been persistently ignored 
by large and small corporations, and the aggrieved share- 
holders find it impossible to obtain a remedy. Mean- 
time, in the iron and steel trade, the inevitable is 
happening. Production is outrunning consumption, and 
save in those commodities which are controlled by the 
Trusts, prices have receded. The Iron Age finds no 
developments recently which ‘ might be interpreted as 
conclusive evidence that the market is turning one way 
or the other. It is still all a matter of inference and of 
argument.” Just so, but the inference seems clear 
enough, and the reactionary movement would have 
become marked by this time but for the orders for 
forward delivery booked some months ago when con- 

sumers were in a fright. 


OIL FUEL AT SEA. 


On the occasion of the launch of a large oil steamer on 
the Tyne last week, reference was made by several 
speakers to the rapidly extending use of oil fuel at sea. 
A person so well authorised to give an opinion as Sir 
Mareus Samuel said that the number of vessels now 
using liquid fuel was surprising even to those who were 
most sanguine of its success ; and Sir Fortescue Flannery 
remarked that one of the principal objections to its use, 
the difficulty of obtaining supplies, had now disappeared. 
The advantages of liquid fuel are not far to seek, and once 
an unlimited supply is assured, it becomes a matter of 
the greatest importance that the possibility of its re- 
placing coal on merchant vessels, but still more on our 
ships of war, should be carefully considered. It is not 
surprising that Sir Mareus Samuel referred rather 
slightingly to the trials on the Surly. What those trials 
were, and how they were carried out, we are not in a 
position to say. We know that they were a failure, but 
neither at public meetings nor in official publications 
have details of those trials been subjected to open 
criticism. All we know is that the engineers of the 
Admiralty failed to get satisfaction where the mercantile 
marine and the German and Russian navies have made a 
success. Probably, if the matter was pressed, some official 
utterance would be forthcoming. We should have the 
customary plausible demonstration that everything was 
for the best in the best of all possible navies. A little 
gentle deprecation, or a little coercion, would be employed 
to quash criticism, as it has been employed again and 
again, and we should find ourselves tied to an obsolete 
system till someone else had demonstrated the possibility 
of using means which we had failed to employ success- 
fully through lack of understanding. 

It would be difficult to overrate the advantages which 
Would follow from the use of liquid fuel on the smaller 
Vessels, at any rate, of the Navy. We do not hesitate to 
Say that those advantages are of such magnitude, that 
ray conditions ought, if necessary, to be altered to make 
9 realisation possible. Liquid ‘fuel was tried on the 
Surly with a certain class of boiler. The conditions 
Which that type of boiler imposed were apparently not 
cp to the oil-fuel apparatus. It refused to work, it 
1 extravagant, smoky, and troublesome, and was there- 

recondemned. Yet precisely the same apparatus under 
conditions suited toit is giving entire satisfaction. There 
can be little question that if the Admiralty had.found it 


possible to adopt Mr. Holden’s apparatus with locomo- 
tive boilers, results as good as those obtained daily on 
the Great Eastern Railway would have been secured. 
But the conditions do not permit of the use of loco- 
motive boilers any longer. Higher speeds necessitate 
the use of the express boiler, and the express boiler is 
not suited for liquid fuel. That is all the Admiralty 
experiments succeeded in finding out. Probably half a 
dozen persons could have told them before the Surly 
trials were ever connnenced that they were doomed to 
failure. The conditions necessary to the burning of 
crude petroleum in a closed furnace are well known, 
and there is little doubt that if the experiments had 
been conducted with the intention of finding a method 
of consuming it economically, it could have been found. 
The fault lies in the half-heartedness with which the 
whole thing was carried through. Some day the pro- 
blem will have to be faced again, and on a different 


basis. The problem will be, not can petroleum be burnt 
in existing boilers, but is it possible to design a boiler in | 
which it can be used efficiently? There need be no} 
hesitation in saying that such a boiler can be designed. 
There are scores of ships plying in the Caspian Sea 
which use nothing else but liquid fuel; the Rossia 
uses it, the German Emperor's yacht uses it, and the 
fleet of ships which have left the Tyne for the oil trade 
burn nothing else. That there are objections and diffi- 
culties no one will deny. Itis dirty, it is offensive in smell, 
it leaks through incredible fissures, it gives dense volumes 
of smoke if improperly handled, and so on. But on the 
other hand, weight for weight, it is at least 30 per cent. 
more economical than the best coal, and many records 
show a far greater economy; it can be handled and 
stowed more easily, and occupies less space ; and, finally, 
firing loses all its arduousness and danger. In a well- 
conceived plan it would be possible for the firemen to 
leave the stokehold altogether when going into action, 
and control the supply from a station on deck or else- 
where. Its advantages have, as far as we are aware, 
never been denied by the Admiralty, only the difficulties 
and expense of discovering the right method of burning 
it have been shunned. Political reasons, too, have no 
doubt influenced the Admiralty and conduced to its 
indifference. It is not unnatural to feel a reluctance to 
depend on a foreign produce the supply of which might 
be cut off in the event of war, but since means of carrying 
and storing petroleum in bulk have been found, that 
danger is very largely, if not wholly, removed ; and since 
a new difficulty is arising in the Welsh coal trade, it 
would appear as if the objections to a supply from a 
foreign source are only a little more severe than those 
which obtain at home. The enormous advance in 
the prices of coal is a powerful argument hitherto lack- 
ing in favour of liquid fuel. Under the circumstances, 
the Admiralty may deem it advisable to reconsider the 
question, and to enter upon a new set of experiments 
with a more determined spirit than they showed on the 
previous occasion. 


COPPER. 

WE should be glad were we able to prophesy ‘smooth 
things” to the engineering trades with respect to the pro- 
bable course of copper value during the present year. There 
seems, however, not much likelihood of any permanent 
relief to any pronounced extent from the high prices which 
have lately been ruling, and engineers will do well to make 
their forward plans upon this probability, for whilst being 
prepared for the worst, there is no reason why they should 
not go on hoping for the best. Recent advices from America 
express the view that copper will keep somewhere about 
16 cents per pound for the next two years, with the customary 
occasional jumps both ways, but with that figure as a fair 
average. And since the United States produces more than 
half—55 per cent.—of the copper of the world, opinions 
from that country are entitled to attention. Production, it 
is true, is increasing, but only slowly, and consumption for 
the purposes of the engineering trades and of other indus- 
tries is advancing more quickly than supply. Present prices 
represent a considerable concession from the highest point 
touched during the trade revival of the past two years in 
America and England, and some producers and dealers state 
that it is not anticipated that the general level will be per- 
manently lowered any further this year. The world’s copper 
production last year is estimated approximately at 475,000 
tons, as compared with 424,000 tons in 1898 ; and the output 
of the United States last year at 265,000 tons, as compared 
with 234,000 tons for the year preceding. This gives an 
increase of 13 per cent. in the output of the U.sited States, 
and of 12 per cent. for the entire world. The increase out- 
side the United States was only 5 per cent. This improve- 
ment of 13 per cent. in American copper production was, 
however, less than the increase in consumption, stocks being 
drawn on to make up the balance; whilst the increase of 
5 per cent. for the rest of the world was absorbed by Europe. 
Although a number of new mines have been opened in the 
Lake Superior district during the past three years, yet they 
will not produce 2 per cent. of the copper mined in that 
famous district during the present year; it will be three to 
five years before the production of the new mines collec- 
tively will add very materially to the output of that region. 


PROGRESS AND COAL. 

LikE an army which imperils its safety by outmarching 
its commissariat, Russian labour has got itself into a diffi- 
culty by advancing more rapidly than it can be supplied with 
coal. Although the mines of Russia have almost illimitable 
possibilities, and although the home and sea-borne supply 
increases with great rapidity, a veritable coal crisis is now 
running its course, and the efforts of the authorities do not 
up to the present appear to have effected much beyond 
breaking the power of the rings by reducing profits, which 
arose to above 100 per cent., to a more reasonable figure. 
They have also, although they absolutely refuse to remove 
the impost on foreign coal, reduced it temporarily, and are 
allowing nearly 100,000 tons to enter Odessa at one-quarter 
the usual rates for household consumption ; and at ports on 
the Black Sea and the Sea of Azov coal for the use of 
steamers is to be imported at reduced rates till next January. 
For the use of the inhabitants of Warsaw and for the rail- 


ways the duty has been entirely removed till next September. 


While these steps have met with some success, they are, says 
Mr. H. Cooke, the British Commercial Agent in Russia, 
“but temporary expedients, not touching the heart of the 
matter, and it is universally recognised that organic changes 
and improvements all round, at the mines and in the means 
of transport, have become urgently necessary.” Why should 
not English men and English money be used to effect these 
organic changes and improvements? Many mines arc 
already worked by Belgian capital. Why, then, should not 
more of the unlimited resources be attacked by this country ? 
The utter indifference with which Englishmen regard Russia 
—it has been brought home to us very forcibly on various 
occasions—is a matter for surprise and regret. 


KIMBERLEY'S BIG GUN. 

WE are informed, and the information is very interesting, 
that the gun which was made at Kimberley by the resourceful 
defenders, and which contributed not a little to the material 
and moral discomfort of the Boers, was constructed with the 
he]p of information and scale drawings contained in back num- 
bers of THE ENGINEER, which were found in the town. We 
are very glad indeed that this journal has contributed in no 


| small degree to the gallant defence. 


THE BERLIN ELEVATED ELECTRIC RAILWAY. 


Tue fact that the elevated electric railway in Berlin is 
approaching completion recalls to mind that as long ago as 
the year 1880 Werner Siemens, the founder of the firm of 
Siemens and Halske, submitted to the responsible authorities 
of that city a scheme for providing a means of rapid transit 
between the south and the north of the German capital from 
Belle Alliance Platz through Friedrich Strasse. It was 
proposed that the railway should be constructed on iron 
columns and worked by electricity, but the movements of 
troops were then considered to be of far greater importance 
than transport facilities for the public along the Friedrich 
Strasse, and as a result the scheme was not brought to a 
practical issue. The State Railway Administration, how- 
ever, took the matter in hand, and a project was devised for 
connecting the east and the west of the city by means of a 
high-level railway, and this was opened to traffic two years 
subsequent to the presentation of the Siemens scheme. The 
number of passengers carried in 1882 was 9,000,000; in 188?, 
14,000,000 ; in 1888, 28,000,000; in 1892, 44,000,000 ; in 1897, 
87,000,000; and at present the traffic amounts to about 
100,000,000 passengers per annum. It would be possible to 
deal with a still further increase in the traffic if the railway 
had originally been built with six lines and the distant and 
suburban traffic separated from that of the city proper. As, 
however, it would be impossible to increase the railway to six 
lines, it is stated that the question is being considered in 
technical circles of constructing an iron structure above the 
existing masonry in order to form the foundation for new 
lines. As it is, the railway does not in any way touch the 
south, the south-east, and the south-west of the city, where 
the districts are highly developed, thickly populated, and the 
centre of wealthy industries. The new elevated electric 
railway is intended to meet the requirements of this part 
of Berlin. 

The scheme brought forward in 1891 by Siemens 
and Halske, proposing the construction of normal-gauge 
electric railway: in Berlin did not suggest the formation of 
underground tunnels for the accommodation of the lines. 
There were strong prejudices against tunnels, and the then 
architect to the city would have regarded it as a sacrilege for 
any disturbance to be made of the underground systems cf 
pipes and mains of various characters. A scheme was there- 
fore devised for the constructicn of a high-level railway 
carried on a viaduct, but the town authorities of Charlotten- 
burg stipulated that the portion of the railway within their 
district should be arranged under ground, whilst the terminal 
sections of the railway towards the Potsdam-place and Castlc- 
place were originally conceived as underground lines.. In 
1893 Siemens and Halske received the Royal Assent to 
the railway, and in 1896 the agreement with the town of 
Berlin came into operation. The agreement provided that 
the railway should be completed in four years, and that the 
concession should be for a period of ninety years, the esti- 
mated cost of construction being £1,000,000. 

The railway, which is 10-4 kilometres in length, commences 
at the Warsaw Bridge Station on the State Circle Railway, 
in the extreme east of the city. It crosses the Spree by 
means of the Oberbaum Bridge, runs from there in a westerly 
direction vid the Silesian Gate through the wide Skalitz 
Strasse and Gitschine Strasse past the Halle Gate and along 
the Landwehr Canal over the Anhalt Railway to the boun- 
dary of the former Dresden Railway. At this point the 
railway ramifies in three directions. The first goes to the 
Halle Gate, as already mentioned ; the second passes through 
the Bulow Strasse and Kleist Strasse to the Zoological Gar- 
dens; and the third goes towards the town, crosses the 
Landwehr Canal again, passes under ground in the Kothen 
Strasse, and terminates for the time being at Potsdam-place. 
The railway is built upon a continuous viaduct carried on iron 
columns, and only in a few cases are these replaced by 
masonry. The average height of the viaduct is 4:10 metres, 
although in some cases —as, for instance, in crossing the circle 
railway, the Oberbaum Bridge, and the Halle Gate—the 
height is much greater. 

As will be understood, the railway will be worked by 
electric traction, the current being collected from a third 
rail by means of a sliding shoe attached to the motor car, 
and the return being formed by a fourth rail without depend- 
ing upon the rails proper for that purpose. The iron sub-struc- 
ture is protected against leakage by the use of felt on the 
transverse girders and the superposition of oak sleepers, upcn 
which the specially constructed rails are laid, whilst in the 
tunnel sections the collection is effected from overhead con- 
ductors. Each train, which will have accommodation for 
140 passengers, will be composed of two motor cars and a 
third coach placed between them, each motor car containing 
forty persons and the other car sixty passengers. It is 
expected that the railway, which will afford a five minutes’ 
train service, will be of considerable benefit to the travelling 
public, especially to the south of Berlin. 


THE representatives of the Amalgamated Society of 
Engineers, the National Union of Labour, the Gas Workers’ and 
General Labourers’ Union, and National Society of Enginemen, 
Cranemen, Boilermen, and Firemen, &c., received a communica- 
tion last Friday from the engineering and shipbuilding employers 
of the North-East Coast, to the effect that they could not see 
their way to concede any advance of wages, 
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ELECTRIC TRACTION. 


At a largely attended meeting of the Gloucestershire eae 
ing Society, held at Gloucester on Wednesday night, Mr. W. A. 
Walton, A.M.I.C.E., read a paper entitled ‘‘ A Glance at Electric 
Traction, and its Progress in the United Kingdom.” After noting 
the chief advantages offered by electric traction, the lecturer 
brietly considered some of the methods adopted for harnessing the 
great unseen force to our tramcars and rolling stock, and then pro- 
ceeded to view some typical examples of works that have been 
carried out in the United Kingdom. If, said Mr. Walton, they 
looked into the various means by which vehicles were 
electrically propelled, they found systems in great variety, 
and much ingenuity had been expended on some of them ; 
but for their present purpose it would sutlice to group them 
in the following manner :—(1) Electricity conveyed by a third 
insulated rail on the track level; (2) by an overhead con- 
ductor ; (3) by accumulators carried on the vehicles ; (4) by an 
underground conduit necessitating a slot in the roadway through- 
out the track ; (5) by surface contacts on the roadway. The first- 
named, or third-rail system, as it was best known, was used for 
overhead or underground railways, or such tracks as were entirely 
fenced or enclosed. Obviously, level crossings would not be 
possible, nor could such a system be applied to street traffic. 
Several very successful examples of the system were in operation 
in this country, but the completion in 1893 of the overhead electric 
railway at Liverpool eclipsed all former undertakings. It had 
been a notable success from the start, and still occupied a_unique 
position in this country. Even the well-known Metropolitan Railway 
was about to adopt electricity for a section from South Kensington 
to Earl’s Court, £20,000 being voted for the experiment, and it was 
quite probable that eventually electricity would be adopted for the 
whole of the circle. With regard to the accumulator system, such 
a self-contained arrangement, said Mr. Walton, appeared to have 
many possibilities, but practical and commercial difficulties stood in 
the way. Inthe first place, the accumulators added greatly to the 
dead weight of the vehicle, and in order to keep the weight as 
low as possible, the batteries had to be worked at high rates 
of discharge in comparison with their size. High maintenance 
cost and low efficiency was the result, fully 30 per cent. 
of the stored energy being lost. For road vehicles, where 
the tractive force might be 601lb. or 701b. per ton of load, 
the dead weight of the accumulators inflicted serious limita- 
tions; in fact, they might look upon electric vehicles of this 
description as a “dream of the future”—from a commercial 
standpoint, at allevents. For tramway purposes, with 30 1b. per 
ton as the tractive effort required, the situation was not quite so 
bad, but considerations of weight and space prevented power 
enough being carried to run at satisfactory speeds, an entirely 
down-hill route being somewhat difficult to find. There was an 
accumulator line in Birmingham about three miles long, and 
worked by twelve cars. This was being worked, with very fair 
success, by chloride cells, but the Birmingham Tramways Com- 
pany would, however, gladly convert the line to the overhead 
trolley system next week were it not for opposition on the part of the 
local authorities. Coming to the conduit systems, of which, said the 
lecturer, many had been devised, and a pile of money had been 
handed over to a considerate Patent-office by sanguine inventors, 
many practical difficulties beset them. Great first cost was 
unavoidable, and the maintenance involving so much supervision and 
repairs would be heavy. Considerable difficulty was found in pre- 
venting leakage from the charged conductor, wet and dirt getting 
through the slot and causing much mischief. Blackpool had two 
miles of line on the promenade running for some years, but Mr. 
Quin, the Corporation Engineer, found that with the spray from 
the sea playing havoc with the insulation, and sand storms filling 
the conduit with sea sand, a change was desirable. In other words, 
if the trams were to ‘‘go” smoothly, sentiment must go too, and 
he boldly urged the overhead trolley, which had since been 
adopted, and considerable extensions to the tramways had been 
carried out. With reference to ‘surface contact” systems, 
like conduits, the first cost was heavy and upkeep 
"gga heavier. They, like conduits, might at present 
be considered experimental in this country; but if the 
practical difficulties of either could be overcome, they would form 
a valuable adjunct to the overhead system for busy centres of 
traffic. Reverting to the overhead trolley system, and after deal- 
ing with its practical application and details, Mr. Walton said that 
notwithstanding the opposition brought against the overhead con- 
ductor, it was making great progress, as the list of tramways 
adopting it clearly showed. For ease of equipment, moderate 
first cost, and low maintenance costs, it left all competitors behind. 
With regard to cost, from data obtained from Mr. Clifton Robin- 
son, the cost of working a well-equipped line should not be more 
than 5d. per car mile. In towns, notably Plymouth, St. Helens, 
Dover, and others, electricity for lighting and tramways was both 
being supplied from one generating station, but large traction 
schemes, said Mr. Walton, could best be served by stations ex- 
clusively for their own requirements—as at Bristol, Glasgow, and 
Dublin. The lecture was profusely illustrated with diagrams, 
photographs, and specimens of materials used for the construction 
of electric traction lines, 


THE INSTITUTION OF CIVIL ENGINEERS. 


THE GREAT CENTRAL RAILWAY EXTENSION. 


At the ordinary meeting on Tuesday, the 20th March, Mr. 
Charles Hawksley, Vice-president, in the chair, two papers were 
read on ‘‘ The Great Central Railway Extension.” 

The first, by Mr. F. W. Bidder, M. Inst. C.E., entitled ‘‘ The 
Great Central Railway Extension: Northern Division,” referred to 
the line from Annesley to Rugby. After giving a concise history 
of the events which led to the extension of the Manchester, Shef- 
field, and Lincolnshire Railway southwards, the author stated that 
the northern division commenced by a junction with the Derby- 
shire lines of the company near Annesley, and ran in a southerly 
direction, through Nottingham, Loughborough, and Leicester to 
the Oxford Canal, near Rugby, the total distance being 51 miles 
69 chains, This whole section has been described quite recently 
in our columns. 

The second paper, by Mr. F. Douglas Fox, M.A., Assoc. 
M. Inst. C.E., entitled ‘‘The Great Central Railway Extension : 
Southern Division,” described the line from Rugby to the London 
terminus. 

The length of the Southern Division, including the Banbury 
branch and junctions, was 50% miles. It started at a point a 
short distance north of the London and North-Western Railway 
station at Rugby, and 121 miles 44 chains south of Manchester. 
The railway ran in a southerly direction through the counties of 
Warwick, Northampton, Buckingham, and Oxford, to a junction 
at Quainton-road with the Aylesbury and Buckingham branch of 
the Metropolitan Railway in the parish of Quainton, a distance of 
about 40 miles of double main line. 

Junctions both up and down were provided at Woodford, at 137 
miles, with the East and West Junction Railway, giving access to 
Blisworth and Stratford-on-Avon. 

At Moreton-Pinckney, 138 miles 50 chains from Manchester, a 
double-line branch, 85 miles in length, left the main line in a 
south-westerly direction to a junction at Banbury with the Great 
Western Railway Company’s main London and Birmingham line. 

The paper described minutely the very complete system of 
cutting and intercepting drains adopted, and the methods of pre- 
venting slips. In soft clay cuttings the ballasting consisted of (1) 
a “‘blanket” of 2in. of burnt clay ballast or coarse gravel, to dry 
up the foundation and to keep the (2) Yin. of large stone or slag 
bottom ballast from sinking in, (3) over the bottom ballast a 


‘blending ” of 2in. of coarse gravel, preparing the surface and 
filling up the larger interstices of the bottom ballast for the (4) top 
ballast, some 9in. deep, of 2in. broken ironstone slag from works 
in the neighbourhood of Northampton. On high embankments 
liable to settlement the bottom ballast of large stone was done 
away with, from 12in. to 24in.—according to settlement—of hard 
clinker-burnt clay ballast being substituted in its place ; this was 
made up as the embankments settled, and at the very last the 
normal top ballast of broken slag was laid. 

The permanent way used consisted of double-headed steel rails 
supported in 51 lb. cast iron chairs spiked to creosoted sleepers, 
9ft. long by 10in. wide and 5in. deep. Steel fish-plates weighing 
14 lb. were used. 

For the bridges, both over and under, brickwork was used 
wherever practicable, to save the annual cost of maintenance. 
Where metal was obligatory a feature in the design of the steel- 
work was that in nearly every case both up and down roads 
had a complete span and structure to themselves, so that in 
case of any damage to either half of the bridge, the other half 
was available and independent to receive the diverted traffic ; 
and one half could be repaired without interference with its 
neighbour. 

Seven different types of bridges were adopted, a full description 
of which, with illustrations, was given in the paper. 

The Rugby Viaduct, crossing fourteen lines of way, consisting 
of the main lines from London to the North, the Peterborough 
branch, and the sidings of the London and North-Western Railway 
Company, was made up of 

1 lattice girder 
2 girders of 105ft. each 
1 plate girder ... 


” 


165ft. clear span. 
210ft. ,, ” 


Total (steelwork) . ., 

Next followed a series of fourteen arches, namely, one of lft. 
span, and thirteen of 26ft. span; together, 352ft. span brick- 
work. 

All the steel work was erected without interference with the 
London and North-Western Railway Company’s traffic. 

A full description was also given of the Catesby Tunnel, 3000 
lineal yards long, the only tunnel on the southern division, with a 
description of the geological strata passed through. 


ANNUAL DINNER. 


ON Wednesday evening the annual dinner of the Institution was 
given in Merchant Taylors’ Hall, Threadneedle-street. There was 
a large attendance. Because of a death in his family, Sir Douglas 
Fox was not present, and the chair was ably filled by Sir W. H. 
Preece. The guests included Lord Ashbourne (Lord Chancellor of 
Ireland), Lord Balfour of Burleigh (Secretary for Scotland), Mr. H. 
Cosmo Bonsor, M.P., Sir Courtenay Boyle (Secretary to the Board 
of Trade), Mr. Bryce, M.P., Mr. G. E. Buckle, Major Cameron, 
R.E. (Crown Agent for the Colonies), Mr. Christie, C.B. (Astro- 
nomer Royal), Sir John Cockburn (Agent-General for South 
Australia), Mr. W. C. Cowie, Sir Juland Danvers, Lieutenant- 
Colonel von Donop, R.E., Mr. William Emerson (President 
R.I.B.A.), Mr. John Ewart (Master of the Merchant Taylors’ 
Company), Lieutenant-General Geary, R.A., C.B. (President of the 
Ordnance Committee), Mr. J. F. S. Gooday, Mr. J. G. Griffiths 
(auditor), Mr. H. W. Hunt (Master of the Turners’ Company), 
Mr. James Hurman (Secretary to the Committee of Council on 
Education), Mr. J. W. Lowther, M.P., Mr. Henry Manisty 
(President of the Incorporated Law Society), Mr. Stuart Macaskie 
(Treasurer of Gray’s Inn), Mr. Kenric B. Murray (Secretary to the 
London Chamber of Commerce), Sir Walter Peace (Agent- 
General for Natal), Sir Frederick Pollock, Sir Owen Roberts, 
Sir Julian Salomons, Q.C. (Agent-General for New South 
Wales), Mr. T. Bailey Saunders, Major-General Shaw-Stewart, 
Archdeacon Sinclair, Mr. Charles Steel, Mr. C. J. Stewart, Sir 
John Taylor, Professor Silvanus Thompson (President of the Insti- 
tution of Electrical Engineers), Sir Horace Tozer (Agent-General 
for Queensland), Mr. G. H. Turner, Lord Welby, Prebendary 
Whittington, the Hon. Edward Wittencom (Agent-General for 
Western Australia), and Lieut.-Colonel Yorke, R.E. Among 
others present were Sir Frederick Abel, honorary member, and 
many members, including Sir Benjamin Baker, Sir John Wolfe 
Barry, Sir Alexander Binnie, Sir Frederick Bramwell, Sir James 
Kitson, Mr. James Mansergh, Sir Guilford Molesworth, the Hon. 
C. A. Parsons, the Hon. R. C, Parsons, Dr. Tudsbery (secretary), 
Sir Leader Williams. Among the associates present were Mr. 
John Aird, M.P., Mr. G. M. Freeman, Q.C., Colonel Gordon, R.A., 
Sir John Jackson, Mr. A. Macmorran, Q.C., Mr. Rickman (Presi- 
dent of the Surveyors’ Institution), and Mr. F. A. White. 

The Chairman proposed the toasts of ‘‘The Queen and Empress,” 
and ‘‘The Prince and Princess of Wales and the other Members 
of the Royal Family,” which were received with enthusiasm, 

Lord Ashbourne, Lord Chancellor of Ireland, proposed ‘‘ Our 
National Defenders.” In doing so, he said that it was impossible 
to conceive a toast which would more touch the hearts and stir the 
sympathies of every one in the nation. The list of the achieve- 
ments of our soldiers and sailors was a very great and noble one, 
and we could never forget those who had fought and suffered, who 
had laboured and toiled, who had refused to lose heart, and who 
had waited for that success which they felt must inevitably come 
to those who had fought in a good cause. If twelve months ago it 
had been suggested that our War-office and our Admiralty would 
have to face the task of moving thousands of men, over thousands 
of miles, in hundreds of vessels, there were few in that room who 
would have believed it could be accomplished. Lord Lansdowne, 
Lord Wolseley, Mr. Goschen, and the rd of Admiralty were, 
he thought, entitled to credit for what they had accomplished. 
Engineering skill—the need of engineers—had been found at every 
turn in this war. 

Lieutenant-General Geary, president of the Ordnance Committee, 
said, in responding, that he did not suppose there was another 
profession which was so closely linked with the army as the pro- 
fession of the civil engincers. 

The Chairman proposed the toast of ‘‘The Guests,” to which 
Lord Welby responded, 

Lord Balfour of Burleigh, in proposing the toast of the evening, 
“The Institution,” said that it was the toast of that highest 
organisation of the profession whose influence extended over almost 
the whole of our life. In the Victorian era no profession had made 
greater progress than that of civil engineering. 

Sir William Preece said it was with sincere regret that he 

occupied the chair that night, as they all knew the sad domestic 
affliction which had kept Sir Douglas Fox away fromthem. Their 
profession was held in such high esteem by the Government that 
there had been placed at the disposal of the President of the 
Institution certain nominations for commissions in the Royal 
Artillery, and some of their students had now passed into that 
profession. In July next they were going to have a visit from 
their brethren on the other side of the Atlantic, and they had 
succeeded, by the kindness of the City authorities, in obtaining the 
use of the Guildhall for an entertainment to be given there on 
July 5th. 
The dinner was in every possible respect a great success. It 
appears to be pretty generally felt, however, that the time has 
come when the Institution should have a hall of its own, instead 
of being indebted to the hospitality of the great City companies, 


Tue plans for the beacon light to be erected at Duart 
Point, Mull, as a memorial to the late William Black, the novelist, 
have been prepared by Mr. Leiper, the Scottish architect, and a 
tender having been accepted, work will shortly be commenced, 
The cost of the light will be £1100, 


LETTERS TO THE EDITOR 


(We do not hold ourselves responsible th “ 


THE UTILISATION OF WASTE HEAT 


Sir,—The subject of your able leader in Tye Enc 
February 23rd has engaged my attention for a consi de G 
and I would like to add to what you have said, , 

At the present moment the waste of fuel with chimney q 
enormous. In order to burn 20 Ib. of fuel per square f a ht is 
for land purposes the temperature at base of cheat , 
650 deg. Fah.; on sea, where it is seldom possible to tt be 
funnel more than 40ft. to 50ft. above the fire-bars, the ‘ea © top of 
at funnel base must be from 700 to 800 degs. to ensure therature 
combustion, 18 rate of 

Mechanical draught has not had a fair chance in this country, | 
due to prejudice against innovations, but in America wh argely 
specialist is recognised and allowed to have his way great ere the 
have been effected. = Savings 

The possibilities of a saving with mechanical over chi 
draught are very great, as the following figures show, One Maney 
of good fuel properly burned may be taken at 15,000 B und 
available for evaporation. 

For the purpose of comparison, it may be taken that ] 
B.T.U.’s will evaporate one pound of feed-water in the boiler m4 
water being introduced at a sufficiently high temperature to in 
this. The following figures based on funnel temperatures hos ‘ 
the waste :— Show 


Temperature of waste cases at funnel 


INEER 
rable tine 


B.T.U.'sescaping up chimney or funnel 2620 3140 
Equivalent steam evaporation .. .. 2-62 3-14 8.56 4-19 
Maximum evaporation possible in 

Percentage of heat lost up chimney .. 17-0 21-0 23.6 28.9 vs 


The waste in chimney draught is greatly increased by the la 
cooling surface it presents for radiation, and also on account of 9 
losses in the culverts, and in crowded centres where the chimney, 
are placed often at long distances from the boilers, the loss jn the 
culverts is enormous. 

On land this loss is not so apparent to the eye as at sea, where 
funnels which left port smartly painted arrive white with brine. 
which speaks foritself. With mechanical draught the waste can be 
greatly diminished, if the plant is properly designed ; to realise 
this it is only necessary to consider the heat necessary to produce 
a given rate of combustion. 

Taking the usual allowance of 20Ib. of air per pound of fucl 
and a rate of combustion of 20 1b. of fuel per square foot of grate 
per hour, it is necessary to draw into contact with the coal with 
chimney, or mechanical draught, not less than 400 1b. of air per 
hour, which is equivalent to 5200 cubic feet, or 87 cubic feet per 
minute, assuming the air coming through the bars, the velocity 
depends on the sectional area between the bars, and the resistance 
of the fuel, allowance being made for such frictional loss, Jy 
practice about gin. to jin. water gauge, equal to a velocity of 
2584ft. per minute, is necessary in the ashpit, immediately under 
the bars. 

To overcome the resistance offered the gases from the bars to 
funnel base, this velocity has to be doubled, so that the gauge at 
the base of the stack should read 1°7in., equal to a velocity of 
516Sft. per minute. 

To raise the products of combustion to sufficient height to give 
this velocity will, in a well-designed plant, take 3°24 to 4 B.T.0)’s 
or 2500 to 3110 foot-pounds, as compared with 2620 B,T.U,'s, 
or 2,038,360 foot-pounds, wasted with chimney draught under the 
most favourable conditions. 

In mechanical draught the actual B.T.U. far exceeds the actual 
requirements given, chiefly because it is not always possible to fit 
the most economical design ; there is often much room for improve. 
ment on this score. 

Whether forced or induced draught is apphed, the power 
absorbed is the same, and in very small plants waste is greater 
than in large, chiefly owing to diminished efficiency. Mechanical 
draught can be produced by («) steam jets, (4) compressed air, (r} 
fans or impellers. Each has its advantages under certain condi- 
tions, but for all-round purposes the fans are the most efficient. 
In a well-designed fan the efficiency is somewhat over 70 per cent., 
and the engine 87 per cent., so that the combined efficiency may 
be taken for powers at 60 per cent. Forsmall plants the efficiency 
may be taken at 50 per cent, and if 4 B,T.U.’s be taken per pound 
of coal, the actual B.T.U.’s necessary to produce the draught is 8, 
Comparing this with 2620 B.T.U.’s wasted with chimney draught, 
leaves a big field for improvement. 

The best method for effecting such improvements is a point 
open to considerable discussion. Attempts have been made to 
save the waste heat; in the early part of the century Neilson 
doubled the output of his furnaces by heating the blast : it has 
since been standard practice, the waste heat being used for the 
purpose. Later Siemens applied the same idea to reverberatory 
furnaces. 

What worked satisfactorily and with economy was bound to give 
equally good results if applied to boilers, and the successes of 
Howden and Ellis and Eve systems are already well known, and 
the savings effected by their application demonstrated. The 
savings also effected by Green's economisers require little comment, 
with chimney draught their application is limited to the tempera- 
ture necessary to maintain the Danek. With mechanical draught 
there is the possibility of reducing the waste further by means of 
a suitable feed-water heater. By adopting such an arrangement 
there isa greater chance of extracting the maxitaum amount of 
heat from the waste gases. This will be obvious when it 1s 
remembered that the specific heats are: for water, 1°0 ; steam, 
about ‘3 to ‘4; waste gases, ‘25; air at constant pressure, ‘238. 
Of all the available mediums for taking up the waste heat, water 
is the best and air the worst. In a boiler when the temperature 
of the gases is nearly the boiling point of the water it contains, 
the rate of transmission per square fdot of heating surface falls to 
nil, and the higher the pressure of the boiler the higher the 
temperature at which this takes place, so that to increase the 
heating surface will not yield a proportionate increase in evapora- 
tion ; it is therefore best to accept a certain limit of temperature 
in the boiler, and look to some other appliance for reducing the 
temperature of the gases. 

As already mentioned, the specific heat of air is about one- 
fourth that of water, while one cubic foot of water weighs 62°3lb., 
and of air ‘0809 Ib., so that the density of water is 770 times 
greater than that of air. 

The temperature of the air is higher than that of the water, 
and as it is necessary in order to extract the maximum heat from 
the waste gases to use the medium with the lowest temperature, 
water may be taken as the most efficient. 

The following figures will be of special interest, as they are taken 
from actual plants at work :— - 


Gases entering heater. . ..1610 505 |550 [522 505 [465 [490 495 


Gases leaving heater .. .. ..'340 212 |206 |320 |320 |250 |290 190 
Water entering heater .. ../110 | 84 /185 (190 |180 |175 155 130 
Water leaving heater.. .. ..|287 276 [800 (300 |295 |280 320 311 
Gain in temperature... .. ../167 192 |145 |115 |105_ 181 
Fuel saving, per cent. «./16-7 19-2 12-0)14-5 111-0 11-5/10-5 16-5|18-1 


In each case the feed-water was partially heated by exhaust 
steam in the hotwell ; had the water been admitted at its normal 
temperature the reduction of the heat in the waste gases would 
have been further reduced ; of course, for induced draught the 
colder the temperature of the gases the smaller the fan, conse 


quently the lower the tirst cost, 
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face of the facts given the following summary may be 


In the 
fairly made :£E us waste of fuel. Excessive first cost. 
Chimney draught: ebility to provide for increased capacity. 


Variable efficiency. ht for varying requirements. Ineffi- 
Attendant smoke nuisance with 
cient 
vantage, that it is comparatively free from cost of 
maintenance. - Highest utilisation of heat from flue gases. 

Mechanical draught : Highes 


at cost. Positive efficienc 
Jow first srovision for Lee future capacity. Perfect 
conditions. t for sudden variation in requirements. 


tion of draug 
combustion 0 
pill. Smoke nuisance reau 
ilers. Small cost of maintenance. ‘ 
boi ‘il be seen that the supporters of chimneys sare a very lame 
It comparing its efficiency with u draught, and 
main ’ into account the ease that the mechanical draught can be 
to meet varying requirements. 
‘omparing the two as r ards first cost, and cost of running : 
al draught costs about 60 to 70 per cent. of the cost of a 
mee and consists of a stack with two fans, each having a 
oe of the maximum of the boilers, while the percentage of 
pruigsred steam generated in the boiler required to drive the fans 
in one case where the battery is 6000 horse- 


js under 1 per cent. ; 
F, E. Raney, 


f low-grade coals, hence reduction in coal 
duced toaminimum. Increased power of 


wer the actual steam used is 0°6 per cent, 
Queen Victoria-street, 
97, Queendon, E.C., March 15th. 


FACTS VERSUS CLAIMS FOR LIQUID AIR. 

air is such a strange substance, and so readily lends 
hing for the imagination, as well as for the hands, 
been ready to believe the most absurd things 


$ir,—Liquid 
itself as a playt 
any have 

i it. When it was first discovered that air could be 
ba , it was so very expensive as to preclude any serious con- 


: — of its usefulness except as a scientific curiosity. But 
aioe Tripler showed that it could be produced by the gallon, and 


at low expense when compared with its cost by earlier methods, 
the question naturally arose concerning its commercial value. 

So extraordinary are some of the claims which have been made 
for liquid air as a motive fluid, that the public eye is beginning to 
look askance at its mere mention in connection with any commer- 
cial application. This is unfortunate, both for the public and for 

moters. 
gt ae propositions for the production of perpetual motion by 
liquid air which have been made and exploded, let us consider 
aims which are now being made by advertisers in the public 
Press, from which [ quote the following — 

“The use of liquid air in the generation of power on land and 
sea will reduce the cost to one-half of that now paid for steam 
ower, This statement carries its own argument, and needs no 

ation.” 
7 the production of motive power liquid air has a wonderful 
future as a fuel saver. Liquid air, after a short exposure, loses 
most of its nitrogen—the chief obstacle to combustion—and the 
resultant oxygen used in connection with carbon—coal, coke, &c. 
—produces perfect, smokeless combustion, avoiding the large per- 
centage of loss now incurred in the use of fuel.” 

Liquid air is not a magic wand by which miracles may be 
wrought ; and yet it is hard to see how, without the enlistment of 
the miraculous, such results can be accomplished. 

Examining the first of these claims, let us compare liquid air 
with steam as a motive fluid, under like conditions, in a triple-ex- 
pansion marine engine. It is common for such an engine, with 
250 Ib, steam—260 Ib. absolute pressure—to produce a horse-power 
hour for every 141b. of coal consumed, Now, suppose we were to 
substitute hquid air for the water. We should still require boilers 
for its evaporation, and to make it as economical as possible, let us 
assume that we heat it to the temperature of steam at 250 Ib. 
pressure ; in other words, to 406 deg. Fah. It must be assumed 
that the air is to be expanded 44 times, which is the average ratio 
of expansion in compound triple-expansion engines at the present 
time. To determine the weight of any motive fluid required for 
one horse-power hour, we have the following formula : — 


V = 183-45 ) 

183-45 T ( 

in which W is the work in foot-pounds, T is the initial tempera- 
ture, T’ is the temperature after expanding to do work, and T” is 
the temperature after expanding from the last temperature to 
atmospheric pressure—‘‘ Clark’s Manual of Rules, Tables, and 
Data,” page 909). 

Solving the above formula, the result obtained is 78,607°6 foot- 
pounds, as the energy in 1 1b. of air at 250°3 lb. pressure, and 
406°2 deg. Fah. temperature. 

Therefore, one horse-power hour would consume 1,980,000 + 
78,607 6 (foot-pounds in 1 Ib, of air) = 25°19 Ib. of liquid air. It 
would take ‘7 of a pound of coal to evaporate this amount of air 
and superheat it to the temperature of saturated steam at 250°3 Ib. 
pressure—406 deg. Fah. aes we should need nearly half as 
much coal per horse-power hour for the air as for water. By any 
means now known which could be employed on shipboard, the 
amount of heat which could be absorbed from the air and water 
and utilised, would, in practice, be a negligible quantity. As air 
could not be re-condensed like water, we should be obliged to load 
up with enough liquid air to last the whole voyage without re- 
condensation. 

The engines of the Teutonic develop about 20,000 horse-power. 
This would require 242°9 tons of liquid air per hour, 5829°7 tons 
per day, and 40,807°8 tons for a seven days’ voyage—considerably 
more than enough to float the vessel. 

Some have made the claim that liquid air can be made as cheap as 
two cents per gallon. Let us assume, for argument sake, that such 
be the cost. 'l'his would be 4°28 dols. per ton, and liquid air enough 
to take the Teutonic across the ocean would cost 174,560 dols. In 
other words, it would cost this sum to save about half the coal bill. 
Thisis, of course, without taking into account the additional borse- 
power which would be required to carry the enormous cargo of 
liquid air necessary, 

Referring to the second of the claims above quoted, it requires 
about 23 Ib. of oxygen to burn 1 1b. of carbon. Air contains 
: 92 per cent., or, roughly, 23 per cent. of oxygen. A gallon of 
quid air weighs about 9°351 Ib., 2°1431b. of which is oxygen. If 
the nitrogen were separated so that all of the oxygen were saved, 
- if this could be done without expense, and if liquid air could 
rn produced for two cents a gallon, then the oxygen would cost 
Poe cents per pound, or 18°67 dols. per ton. Now, let us assume 

at the coal costs 3dols, per ton. It would therefore cost 
49°80 dols. to save three dols. worth of coal. 

In regard to the value of liquid air for refrigerating purposes, of 
— much will depend upon the cost of its production. The 
hs v4 a of liquid air, as calculated from data given by Sloane, 
phen eat units. As the specific heat of air is “2377, it would 
to the é 81°91 heat units to raise 1 1b. of air from its boiling point 
a ae point of water, or to the temperature of melting 
ed fg heat units added to 140 heat units = 221°91 heat 
fink s the latent heat of ice is 144 heat units, liquid air has a 
ie value above ice of 77°91 heat units per pound. Yet ice 
power air, not the least of which is its 
actually treating — ies at the freezing point without 
wah tate preservation in transportation of substances which would 
by freezing, and by reduction to an exceedingly 
pa liquid air have an especial value in the 

ig of freight on ice, partic ly when such substances contain 


; very high percentage of water. This is a proposition which I 
rhaps, be worthy of con- 
f, which contains such a 


ave never seen discussed, and it ma 
sideration, Let us take, for 


high percentage of water that we may consider its specific heat, 
when frozen, as that of ice. The meat could be placed in a bath 
of liquid air before packing for shipment, and its temperature 
reduced to 313 deg. below zero Fah. The specific heat of ice being 
‘504, and the temperature of liquid air below zero Cent. being 
344°6 deg. Fah., we have 344°6 by ‘504 = 174 heat units. It 
would therefore require about 20 per cent. more heat to raise the 
temperature of a pound of beef up to the melting point of ice 
than would be required for melting a pound of ice. Hence, the 
beef could be fos. ~ to carry its own cold, as it were, and without 
the use of additional ice. This might be a means of saving con- 
siderable freight, as I have said. Yet we must take into account 
that the rapidity with which heat is radiated or lost is as the 
square of the difference in temperature of bodies, and it would be 
necessary to carefully insulate articles so refrigerated for ship- 
ment, 

With regard to the use of liquid air for internal combustion 
engines or explosion motors, it is estimated that in the Diesel 
motor, which is one of the most economical, both for the fuel and 
air consumed, it requires about 10 1b. of air to produce 1 horse- 
ower hour. This would require about 1 gallon of liquid air per 
orse-power hour, and if liquid air can be produced at 2 cents a 
gallon, then it would cost, in addition to the fuel, 2 cents per 
horse-power hour, 

The contingent loss of liquid air by evaporation in transportation 
and handling, and while motors in which it is employed are stand 
ing idle, would certainly counterbalance any advantages which 
might exist from having the air in concentrated or liquid form. 
Liquid air will be chiefly valuable as a source of oxygen for other 
purposes than the production of motive power. 

If liquid air can be produced cheaply enough, even at, say, 
5 cents per gallon, it may be destined to find its most useful 
application as an ingredient of blasting agents, especially for 
mining purposes. 

I am aware of the many difficulties which would attend such use 
of it, yet I believe that if it can be produced at the above price 
most of the difficulties in the way of its practical applica- 
tion in blasting agents may be overcome. I have given 
this matter considerable thought, and have ascertained 
from calculations and experiments that explosives may be 
made from liquid oxygen and combustibles which will rank 
among the most powerful known to science. Ljquid air, slightl 
enriched in oxygen, by letting a portion of the nitrogen disti off, 
would produce, with a suitable combustible element, a high 
explosive comparable with dynamite. 

It must be borne in mind that liquid air as a blasting agent, 
especially in mines, possesses some great advantages to offset its 
disadvantages. For instance, there would be no thawing out re- 
quired in cold weather, with attendant inconvenience and danger, 
and the products of combustion would be smokeless. There would 
be no nitrous fumes, and the gases would be far less noxious than 
those produced by other explosives. 

It has occurred to me that some of the difficulties which lie in 
the way of its practical application in the manufacture of explo- 
sives might be surmounted in the following manner :— 

In many mining districts, very cheap water power, and in others, 
very cheap coal may be obtained. If, by these means, liquid air 
can be produced at the prices I have suggested, then we might, 
perhaps, by a specially constructed centrifugal machine, separate 
the oxygen from the nitrogen without much additional cost. We 
could then use the oxygen in making explosive cartridges, and 
these could be packed and immersed in a bath of liquid nitrogen. 
As the nitrogen is more volatile than the oxygen, there would be 
practically no loss of oxygen from the cartridges. In this way 
the cartridges could be shipped for a considerable distance, or kept 
for a considerable time before use, but as the material could be put 
up at the mine, or in the mining district, it would not be necessary 
that many hours intervene between its production and its use. 

In charging holes, they could first be chilled by a jet of liquid 
nitrogen, and their temperature so lowered that the oxygen would 
not be very rapidly driven off for some time after loading. To 
further protect the cartridges, they could be covered with a com- 
bustible non-conductor of heat, which would form part of the 
explosive. 

The explosive would be so quick in its action that the holes would 
need only to be tamped by simply filling them with water, or by 
pouring sand into them, instead of ramming them in the usual way, 
and, in many cases, no tamping at all would be required. 

To prevent tamping being blown out by the evaporating oxygen, 
a small and very thin copper tube could be inserted into each hole 
when loading, which would serve both to vent the hole and to 
conduct electricity to an exploder to fire the charge. 

In order to allow for some evaporation, we might use 3 lb. of 
oxygen to1lb, of carbonaceous matter in producing explosives ; 
? lb. of oxygen andj 1b. of carbonaceous matter would therefore 
produce 1 1b. of explosive. Oxygen, at twenty cents per gallon, 
would cost about two cents per pound. The carbonaceous matter 
would not cost more than half a cent per pound. We would need, 
therefore, one and a-half cents worth of oxygen, and a half cent 
worth of combustible matter. Hence, our explosive would cost two 
cents per pound. Now, if we double this cost to make allowance for 
incidentals, labour, and interest on capital, and add another cent 
per pound for loss in weight by evaporation, we would still have a 
powerful explosive at a cost of five cents per pound, and one which 
would have some obvious advantages above dynamite, at less than 
half its cost. 

At any rate, if liquid air can be made at a sufficiently low cost, 
the question of its application in the manufacture of explosives for 
mining purposes is worthy of consideration, Hvupson Maxim. 

Stirling-place, Brooklyn, March 6th, 


AN OPTICAL PROBLEM. 


Sir,—Your correspondents and many other persons somewhat 
misapprehend the nature of interference. Interference does not 
mean destruction, no energy is lost, or can be lost, in free ether ; 
light is only destroyed—as light—when absorbed and converted 
into heat by matter. 

What happens in interference is a redistribution of illumination ; 
whereas it had been uniform, it becomes over a certain region 
banded, or patterned, the lighter parts extra bright, to compensate 
for the dark parts. Total light unchanged. Moreover, interfer- 
ence is purely local and temporary, it leaves no permanent result 
after the beams have c . 


March 19th. OLIVER LopGE. 


Sir,—I am sorry to say I did not understand your correspondent 
““y.” I thought he referred to the geometrical focus of a point 
of origin, whereas he refers to the crossing place of cones of rays 
from many points of the object, each going to its own point on the 
image. 

pe used the word interference in its more usual and restricted 
sense of the destructive interference of two of the same wave 
along a constant or permanent line, resulting in want of motion, 
and where in the case of luminous vibrations no light is visible. At 
the crossing place above referred to we have, as your correspondent 
points out, a number of waves crossing one from each point of the 
object in a narrow space. The disturbance of the ether at any 
moment at any point in this space is found by the usual mechanical 
rule for compounding a ber of ind dent displacements. No 
doubt in many points these will neutralise each other, and in others 
augment each other ; but unless the waves arrive with a constant 
difference of phase at each point, the absence of motion, and there- 
fore extinction, is only momentary. And the same remark applies 
to the augmentation of motion. Since the eye is incapable of 
seeing individual undulations in the ether, and judges light in- 
tensity from the average amplitude during many thousands of 
vibrations, no interference is apparent. 

It should be noted that although there may be interference 


along a patnie line, it is only motion along that particular line 
that estroyed and not the waves which it. 
onwards quite independently of each other, and the effect at any 
particular point may be found by combining the effects of the two 
waves. For instance, the two tidal waves to which I referred in 

our last issue are not destroyed when they meet in the North 
i but pass onwards after crossing. 

We have only to throw stones into a pond to see waves crossing 
and interfering in the wide sense of the word without destroy- 
ing each other. When waves cross there is no destruction of 
energy, for although it may be diminished along one line, it is corre- 
spondingly increased along another, when the waves are in the 
same phase. 

With reference to Fresnel’s inclined mirror experiment, your 
correspondent will notice thatinterference takes place between parts 
of the same wave, and therefore with constant difference of phase 
while in your correspondent’s sketch, although the lengths C B and 
DB may differ by half a wave length, still there will be no 
apparent interference unless the portion of the wave at C and D 
are in the same phase ; and this generally is not the case, for they 
certainly come from different points of the object. If they came 
from the same point the rays would not intersect at B, but at the 
geometrical focus, in which case they would be in the same phase. 

On the subject of amplitude—I do not mean what your corre- 
spondentcalls the height or width of the wave—I am notaware of any 
experimental estimate of the amplitude of light waves, but Lord 
Rayleigh has made an estimate of the amplitude of sound waves, 
resulting in showing that the amplitude is very small compared to 
the wave length. If this were not the case in light waves the 
mathematical principle of composition of displacements would not 
hold true, pre the agreement between calculated and observed 
positions of interference bands would certainly be thrown out. 

I prefer not to enter into a discussion on the inter-action of 
ether and matter leading to the phenomena of dispersion. 

Rugby, March 19th. Gro. M, SEABROKE, 


BOURDON GAUGES. 


Sir,—I have seen in recent numbers of THE ENGINEER letters 
endeavouring to explain how the Bourdon gauge worked, but the 
writers of these letters seemed to be in as much of a fog about the 
matter as their letters apparently were. 

The cause for the expansion is to be found by simply considering 
the moments of the forces applied to the inner surface of the 
tube, thus :— 


x 


Thus if a Bourdon gauge tube be taken A B C D and be fixed on 
the axis x y, allowing liquid or gas under pressure to be applied 
internally, we will find that we get two resultant pressures, R, and 
R,, caused by taking the moments of the forces on A « acting against 
the momentsof the forces on¢ y. Theresultant Rj, acting in the direc- 
tion of arrow, is very obvious, as A x is much longer thane y. In 
the same way we get a resultant R,, acting in the direction of its 
arrow. Now these resultant forces have to be brought to rest by 
an equal and opposite force. This force is to be found in the line  y. 

The material at x y will be acted upon until the stress of the 
material multiplied by the modulus of its section is equal and 
opposite to the resultant forces R, and R,. Again, these forces 
have a greater tendency to stretch the inner edge of the tube than 
to expand the outer edge of tube by reason of the fact that 
R, and R, act through the point P, but y P is less than x P, so the 
section of tube at y will stretch more than the section of tube at 
will be compressed, as there will be a greater tensile stress at 7 
than there is compression stress at z. From this, then, we find that 
the tube lengthens at its mean diameter and so increases its volume. 
The increase of volume in tube is also partly due to the bulging of 
the flattened edges of tube. 

If the foregoing figure be taken as only a small piece of the 
length of the tube, we find what is taking place throughout the 
tube at all axes instead of, as I have shown it, merely at the axis 
x y, for what is true of the whole tube is true of each small piece 
in its length. 

By reverse reasoning we can find that the tube collapses by 
forming a vacuum inside the tube, allowing the greater pressure to 
be on the outside, instead of the inside. 

Perhaps some learned mathematician will be able to construct 
a formula whereby the movement of the tube may be calculated 
as correctly as it may be measured under experiment, having the 
section, &c., and different qualities of the material Te En a 


basis. 
Camlachie, Glasgow, March 12th. 


EQUALISING LEVERS. 

Str,—As those of your readers interested in such matters are 
aware, the North-Eastern Railway locomotive illustrated and 
described in THE ENGINEER of March 9th is of a type generally 
used in the United States for heavy express service. 

There is, however, a feature in the design of the English engine 
which appears to be open to objection. 

In the American engines of this class—ten-wheelers—the springs 
of the coupled wheels are connected by equalising levers to ensure 
an equal distribution of the load. In the North-Eastern Railway 
engine this is not done, the result being that 25°84 per cent. of the 
load is on the leading wheels, 41°84 per cent. on the driving 
wheels, and 32°32 per cent. on the trailing wheels. 

It would be of interest to your readers on both sides of the 
Atlantic if it were stated what is the objection in this country to 
the use of equalising levers in an engine of this class. 

When the English engine under notice is working at its maximum 
tractive power there will be a tendency for the leading and trailing 
wheels to slip, owing to insufficient weight on those wheels. 

Ealing, W., March 20th. F. J. L. 


HARROGATE ELECTRIC LIGHT PLANT. 


Sir, —In the article appearing in your issue of the 9th inst. on the 
subject of a combined electric light plant for the Harrogate Cor- 
poration, we notice that you say that the plant has run so satisfac- 
torily that an exact duplicate of it is being supplied by the same 
contractors. This is so as regards the engine, but we would like 
to point out to you that it is not soas regards the alternator, as the 
new alternator for the Corporation is being manufactured by us. 

With regard to the very good economy of 22 lb: per kilowatt, 
which has been obtained from the triple-expansion engine using 
superheated steam, we should also like to point out to you that with 
an engine of ours using saturated steam at only 120 1b. pressure 
we have obtained results of a test carried ‘out by independent 
experts, which show an economy of 214 lb. per kilowatt, although 
the engine is simply a plain compound. 

We should like you to give publicity to this letter, as, of course, 
we have informed many of our friends that we have secured the 
order for the alternator, and naturally the two statements do not 
agree. 8. Z. DE FERRANTI, LimiTED, 

(S. DE FERRANTI.) 

Hollinwood, March 13th, 
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COACHES AND WAGONS--BULGARIAN STATE RAILWAYS 
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CONTRACT OPEN. series F; 130 open coal trucks, series J; sixty-five ballast 
we : trucks, series M; seven boiler trucks with horizontal boilers, 

BULGARIAN STATE RAILWAYS. series ditto. Tenders may be made for the supply of the 

TENDERS are being invited by the Bulgarian State Rail- whole, or for any one series. The adjudication will take 
ways for the rolling stock described below, some of which is | place in conformity with the previous specifications and 
also illustrated in the accompanying figures :—One service car- designs, to which a few modifications and additions have 


| 


WAGON—END VIEW 
1 
been made, relating principally to the terms of delivery and 
payment. Thes> modifications will be found in the notices 
issued gratis by the Ministry of Public Works, together with 
riage, series S; twelve first and second-class passenger car- | forms of tender. The deposit to be made in advance is :— 
riages, series AB; twenty third-class passenger carriages, | For series S, 1250f., gold; for series A B, 11,410f., gold ; for 
series C; six baggage vans, series Df; six post-office vans, | series C, 12,300f., gold; for series Df, 2870f., gold; for 
series P; 165 covered goods trucks, for grain and horses, | series P, 2960f., gold ; for series F, 82,195f., gold; for series J, 


PASSENGER COACH-—CROSS SECTION 


21,970f., gold; for series M, 9965f., Bold; for cor: 
4500f., gold ; for the whole, 99,420f., gold, ditto, 
invited for six goods locomotives, and three €FS are als 
motives, with four cylinders. Tenders may be mone loeo. 

Or the 


supply of the whole, or for one series of locomotives only, ‘The 


© 


TIRE ATTACHMENT 


adjudication will take place as above indicated. For the goods 
locomotives, 22,800f., gold; for the express locomotives 
13,350f., gold ; for the whole, 36,150f., gold. No tenders can be 


LOCOMOTIVE WHEEL 


received after April 9th next. Sealed tenders will be received 
up to that date at the office of the Receiver of Taxes at 
Sofia. 


CATALOGUES. 


Granam, Morton, AND Co., Leeds, We have received 
from this firm a framed engraving of their patent hot coke conveyor, 
which is being sent out to gas and colliery engineers. 

Koch and Co., Charterhouse-buildings, London, Gierth’s patent 
safety coupling hook. 

Rowland Carr and Co., Lime-street-square, London. Wall card, 
illustrating castings suitable for electric light and traction plants. 
Curtis's and Harvey, Limited, Gracechurch-street, London. 
Description of a new ‘permitted ” explosive—‘‘ Bulldog ” brand 
of gunpowder, 

G. F. Smith, Limited, Paragon Ironworks, Halifax. Sectional 
catalogue of drilling and boring machines. 

Aston and Mander, Old Compton-street, London, W. Illustrated 
catalogue of mathematical instruments, &c, 

Kynoch, Limited, James-street, Haymarket, London. Descrip- 
tive pamphlet of the explosive kynite, and patent safety wads for 
use with high explosives in coal mines. 

F. Dudgeon, Great St. Helens, London. Illustrated catalogue 
of electrically-driven tools made on the Kodolitsch system. _ Illus- 
trations are given of actual work being carried our by the aid of 
these tools. 

H. and G. Measures, Pitlake, Croydon. Pocket catalogue of 
cast iron, wrought iron, and steel work for builders. The dimi- 
nutive book also contains in a handy form some useful tables of 
weights of metals of common sections. 

Allen and Adamson, Limited, Ashtead, Surrey. The Allen 
accumulator. The positive and negative plate in these accumu 
lators consists of a lead frame, which holds a plate of solid active 
material without subdividing it in any way. The active medium 
is therefore in one unbroken mass, and is claimed to be free from 
local action caused by lead bars subdividing it. 


New Company.—On the 16th instant a company was registered 
by Jordan and Sons, Limited, of 120, Chancery-lane, London, 
under the title of “‘ Hemingways, Limited,” to carry on the busi- 
ness of iron and steel bridge-work, roof-work, aqueducts, towers, OF 
any kind of constructional iron work or steel work, at Haverton 
Hill Works, Stockton-on-Tees. The nominal capital of the com 


pany is £85,000, divided into 85,000 shares of £1 each. 
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poRTABLE PNEUMATIC TOOLS.* 


Amos, Member, of London. 
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Fig. 1. “Ross” Hammer 


Fig. 2. and C” Hammer. 


Yj 


“ Little Gtant"’ Hammer. 
Fig. 3. Left half. 
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Fig. 4. Right half (reversed ). 
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likely to arise from such a paper would be of great benetit to many 
of our engineers who may be desirous of obtaining authentic data 
upon a class of machinery which is likely to prove such a valuable 
adjunct to their existing types of machines. The author, at the 
same time, is aware that the subject is by no means a new one to 
some of the leading and more enterprising firms, who have experi- 
mented with pneumatic tools for some years past; and he also 
recognises that certain kinds of portable pneumatic riveters and 
other appliances have been in constant use for a considerable time, 
but he ventures to hope that the various tools described and 
illustrated in this paper may be of interest, as showing what has 
been achieved up to the present date. The various tools which 
can be driven by compressed air are many, and are rapidly increas- 
Ing in number ; but in order to confine the subject to the limits 
permitted in a paper of this description, the author proposes only 
to refe> “o portable hammers, riveters, and drills, making also 
4 very brief reference to hoists and other appliances driven by 
compressed air, 

Hawmers.Since the mechanism employed for utilising com- 
— air to secure a percussive action is essentially the same in 
oth hammers and riveters, it will be sufficient to describe the 
mechanism in one of them only, and for this purpose the hammer 
will serve. Hammers may broadly be divided into two types, viz., 
the valveless hammer and the valve hammer. This is 2 convenient 

description, yet perhaps not strictly correct, because although the 
valveless hammer has no valve beyond the striking piston, this is 
itself a valve to effect the proper admission of air to alternate ends 
of the working cylinder ; whilst in the valve hammer, a reciprocat- 
ing valve, working either at right angles to or parallel with the 
striking piston, acts in combination with it to regulate the inlet 
Ps exhaust of the compressed air. Before coming to a descrip- 
ton of these, it may be interesting to set forth the advantages and 
otherwise of the two systems. 
hammers have essentially a short stroke, and although 
; Homical in air consumption in relation to the number of blows 
Fine’ they will not compare with valve hammers in giving powerful 
pace which are necessary in heavy chipping or riveting. Owing, 
life then’ Ms their simple construction, they have probably a longer 
light va le valve hammers, and for such purposes as beading flues, 
they bier king and chipping, and especially carving in stone, &c., 
prs Bc i e very favourably with their rivals. The speed of the 
alien ag ammers is very high, being 10,000 to 20,000 strokes per 
will _probably _secure the market for general and 
caulking, and riveting. Their speed for ordinary 
an be dren from 1500 to 2000 blows per minute, although they 
much faster. Their stroke, however, is considerably 
anger than that of the valveless hammers and the blow struc 
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correspondingly greater. There is more air lost in the ports, but 
other advantages, including better control for using the air 
expansively, overcome this small defect. It is well known that the 
nature of a blow—whether light or heavy—on various materials, 
produces an effect apart from the actual work done as measured in 
foot-pounds. For example, 10,000 small blows representing a 
certain number of foot-pounds might fail to produce a desired 
result, which a smaller number of heavy blows, representing less 
energy in foot-pounds, might effect. Having now considered the 
claims and advantages of the different types of hammers, all of 
which it may be stated can be worked economically at from 60 lb. 
to 80 lb. per square inch, reference must be made to the illustra- 
tions in order to explain their construction and action under com- 
pressed air. 

“* Ross” hammer,—Fig. 1, shows in section a ‘‘ Ross” hammer 
in which the striking piston becomes the valve to control the 
admission and exhaust of the working fluid. A represents the 
outer casing, made from solid drawn steel tube, bored and fitted 
with a phosphor-bronze liner B, which forms the cylinder in which 
the piston works ; E, the striking piston made from a steel forging, 
ground to fit the cylinder; D, the exhaust ports, open to the 
atmosphere through the valve G; C and C+, the admission ports, 
admitting live air to alternate ends of the piston ; K, another port 
always open to the air supply ; G, the exhaust valve ; H, the trigger 
actuating the same ; F, the phosphor-bronze handle, to which live 
air is admitted at the point F! ; L, a piston cushion, has always full 
and constant pressure behind it from the air supply through the 
port L!; and M shows the working tool. 

It must be noted that this hammer is caused to work by the 
opening of the exhaust, and not by regulation of the admission. The 
direction taken by the fluid under pressure, when connected to the 
handle at F!, will be readily seen by noting the arrows. The piston 
is slightly reduced in diameter in the middle, and the inside edges 
of the two collars thus produced form the cut-off edges for pressure, 
whilst their outsides govern the exhaust ports. It will be readily 
seen that when the piston is in the middle of its stroke there is a 
dead point, the live air only finding admission to the chamber formed 
by the reduced portion of the piston, since the ports C and C! are 
all cut off from admission of live air, but this does not interfere with 
its proper working, as the cover is very small. Moreover, when 
starting, the piston will fall either to one end of the cylinder or the 
other by gravity, and when at work the momentum carries it over 
the dead point. The diagram shows the front exhaust valve open, 
and the piston just commencing to make its forward stroke. Air 
flows through K thence through C, passing between the annular 
space formed between the liner and the outer casing, and back 
through C! to back of piston, thus driving it forward. At the same 
time, exhaust takes place through D. The same action takes place 
on the rearward stroke, when the forward ports C and C! are then 
in communication with K. In order, as far as possible, to eliminate 
vibration, a condition which is present in all hammers, the cushion 
piston L has been introduced at the rear of piston. 

“@ and C” hammer.—Fig. 2, shows in section a “Q and C” 
single hammer. A represents a bronze handle, in which is fitted 
the steel liner B, which forms the working cylinder ; C, the striking 
piston, which acts as its own valve ; D, the outer cap, connecting the 
liner to the handle; E, the throttle valve: F, the trigger actuating 
same; and G, the point to which the air supply is attached. The 
action of the hammer on the tripper being depressed is as follows : 

~The air having passed the valve E flows along the passage /, and 


“Little Giant"’ Hammer. 


Piston and Valve in extreme positions. 
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through a large air port into the cylinder or pressure chamber ; 
this has the effect of maintaining a constant pressure under the 
shoulder of the piston, and tends to drive it backwards. When, 
however, the ports / in the piston C, which are also large openings, 
come into communication with the cylinder, the pressure fills the 
hollow portion of the piston and the cylinder in its rear, driving 
the piston forward to strike its blow. At this instant, however, 
the piston ports come into communication with the exhaust port ¢, 
when the pressure under the piston shoulder again returns the 
piston, and the blows are repeated in rapid succession—it is stated 
as many as 10,000 to 20,000 per minute. It will be noticed that in 
this arrangement of ports the air is used expansively. The same 
type of hammer is made in a modified form, being provided with a 
second piston placed in the rear of the other, the actuating fluid 
working between the two pistons for the forward stroke. It is 
claimed for this that vibration is reduced toa minimum. Coming 
now to the valve hammers, to briefly and the same time accurately 
describe them is not an easy matter, because although they are 


simple in action and not excessively complicated with regard to 
the number of working parts, yet their movements and arrange- 
ments of ports is such as to make their description somewhat 
difficult. The author has, however, endeavo to be as brief 
as possible, while at the same time referring to their essential 
features, 

“ Little Giant” hammer. —This is illustrated in Figs. 3 to 8, to 
which the following key applies :—A, working cylinder ; B, piston 
hammer ; D, working tool ; E, controlling valve ; E', steel seating 
for same ; F, handle ; G G!, throttle valve bushing; H, throttle 
valve ; I, trigger actuating same ; a, bore of cylinder ; a}, passage 
leading from space ¢ to the cylinder, and always full of fiuid pres- 
sure when throttle valve is open ; a?, passage leading from cylinder 
to top of valve chamber ; «®, passage from front end of cylinder to 
annular space ¢? in valve chamber; «4, exhaust passage at rear 
end of cylinder leading to exhaust through interior of valve; «°, 
bye-pass from «? to cylinder ; a®, bye-pass from cylinder to a’ ; 
a’, exhaust passage in forward end of cylinder to atmosphere ; }, 
reduced portion of striking piston ; 41, annular chamber formed by 
such portion; ¢, opening into the controlling valve bushing ; ¢}, 
opening into cylinder from valve bushing ; ¢*, cap on top of valve 
bushing ; ¢*, annular portion in valve bushing; «+, openings in 
valve E leading to exhaust port -*; -, central chamber of valve ; 
4, exhaust to air in handle; ¢, enlarged diameter of valve for 
cushioning ; -, recess behind -%; ¢!, small boss on top of valve. 
Fig. 3 represents a longitudinal sectional elevation of a hammer 
with the striking piston at the rear end. Fig. 4 is a similar view, 
but of the opposite half, and showing the striking piston at the 
forward end of stroke. Figs. 5 and 6 show the handle and valve 
portion in section with the valve at the top and bottom positions 
respectively. Figs. 7 and 8 show horizontal sections taken on lines 
X and Y of Figs. 5 and 6 respectively. 

The action of the tool is as follows:—Fluid under pressure 
having been admitted by operating the valve H, passes through 


Little Giant’ Hammer. 
Fig. 8. Section at Y, Fig. 6. 


Boyer” Hammer 
Fig. 10. 1 op 
° 
0 
¢ 
Fig. 11 


the opening ¢, and under the head of the valve E, thus forcing it 
into the position shown in Fig. 5. The air is then able to pass 
into the cylinder through the opening ¢!, and this forces the piston 
forward into the position shown in Fig. 4. It will be lal that 
the piston is reduced in diameter at 4, which together with the 
cylinder forms a chamber /!, so that as the piston nears its forward 
limit of stroke, fluid pressure enters the chamber /! from the 
passage «, which is in direct communication with space e. At the 
same time the passage a? is brought into communication with 1, 
and thus the air passes along to the top of the valve E, and forces 
it into the bottom position, as shown in Figs. 3 and 6. When the 
valve is in this position a clear way for the compressed air is open 
to the front end of piston through e, ¢, and a*, thus effecting the 
return of the piston. Thus far the live air admission has been 
dealt with to drive both piston and valve in both directions. 
Coming now to the exhaust and taking th piston in its rearward 
motion first, the air escapes along the passage a4 and through the 
openings «+ in valve and out through &. In its forward motion 
the piston exhausts first through a’, which leads direct to outer 
atmosphere—see Fig. 4. When a’ is passed, the air escapes 
through «3, which is open to atmosphere through ¢, «4, and &, 
when the valve Eis up. The exhaust of the valve is effected thus: 
—-During the backward movement of the piston, and as its annular 
portion is passing a, it permits the fluid pressure on top of valve E 
to escape through a?, a, into }!, a& and a’, to atmosphere, with 
the result that superior pressure under valve head from ¢ again 
lifts the valve. The valve is forced into its bottom position due to 
its area on the top being larger than the ring underneath its head. 
It is obvious that both the striking piston in its backward stroke 
and the valve in both directions should receive some form of 
cushioning, so as to reduce shock, and prevent injury to valve and 
cylinder. In the piston this:is effected by its closing the port at 
before the end of its stroke. In the valve the desired cushioning 
is secured in its upward stroke by means of the boss ¢'°, which 
causes the air to escape rather slowly into a?. In its downward 
stroke the cushioning is effected thus :—The portion ¢8 of the valve 
E is of a diameter nearly equal to the small bore of the valve bush- 
ing, and there is also provided a small grove ¢, Fig. 5. When the 
valve is moving down, the portion ¢8 first enters the small bore of 
the valve chamber, and this tends to retard the passage of the air 
through the hore, and permits the excess of air to act as a cushion. 
Up to a certain limit the same hammer may be used to give light 
or heavy blows, and this may be effected by regulating the 
amount of opening given to the throttle valve. It is not desirable, 
however, to simply rely upon the trigger to do this, but preferably 
to provide a regulator, so that however hard the trigger may be 
pushed it only opens the valve the desired amount. In the 
‘‘ Little Giant” hammer this result is obtained by making the 
throttle valve bushing in two portions, G and Gl, The part G is 
fixed to the handle, whilst G! is capable of being screwed in or out. 
The effect of this adjustment, when taken in combination with the 
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ooring industry at the present time is enjoying a period 
THE ge unprecedented in its history, and asa consequence, , 
of activity aM) an immense increase in the number of its labour- 
is calling Prominent amongst these are portable pneu- i 
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valve H and the trigger I, is such that when G! is unscrewed, the , + 2 7 y heavy lugs riveted to the lower leg of the fla 3 
port g' may be moved into such a position that the valve H can be EXPLOSION OF A BOILER AT FARNWORTH. to bt the ae = is aan. ee nged angle-iron ring 
ushed by the trigger I to the limit of its stroke without uncover- ‘ oe . urbines.—In the ew American” turbin . : 

the port g! ps and by adjustment of the part G! any desired A FORMAL investigation was held in. the Bolton Bian) _ an upper and lower plate, connected by fenders Consists of 
opening may be given for the admission of air. In order to put | Tecently, on behalf of the Board of Trade, by Mr. igs yo Smith, | and isall in one canting. The gates are hinged one. r 
the valve H in equilibrium a small opening admits the compressed barrister, and Mr. F. J. Pilcher, consulting Sg is feng inside the case, and as they are opened or closed, the = just 
air to either side of it, which, together with the spring shown, effects of a boiler explosion at the F ootball Farm, New Bury, eal mp » | the fenders, passages which allow the water to enter % orm, Wi 
the desired result. It will be obvious that fewness of parts, and | 2” the 26th January last. Mr. Gough presented the case a ag expanding or contracting veins equally distributed ve eenaally 
especially of joints, are desirable in the construction of a tool using Board of Trade. The sid bis of the vent! — —— » ae ; wheel, and apply it against the buckets of the runner inca the 
compressed air at high pressure, since the possibility of leakage is ard, The tangential to its periphery. The gates, fenders, and tg 
thereby considerably reduced. The question of joints is of | “OPKS ane Co,—solicitor. 6 evidence Lhe vd t thi shi bat the case are so curved as to give the mouth of the ea ate of 

- necessity more difficult to deal with in a valve hammer than with a | St#te of things, It appeared that a second-hand boiler, w ‘ uM: shape of the “vena contracta,” so that the water will ene 
i valveless hammer, but in the “ Little Giant” type this danger has | °?° time was disposed of as old iron for £1 lis., was bought by } e the least resistance, and pass through with the least Hrd with 
been reduced ta a minimum, by dispensing with a valve block and John Ridyard, father of Mr. Thomas Ridyard, for £2, and used | 4 solid body without breaking. As turbines are us may and in 
; » occasionally by him to drive a chaff-cutting machine on his farm at | seven-eighths to three-quarters opening of the gates red Tun at 
Ww 


inserting the valve bushing direct into the handle, whilst the a pressure of from 30 1b. to 35 1b, per square inch until it blew up. designed for its highest efficiency at that position The heel jg 
Ww 


io is securely fix a * by s of a | : 
The boiler which formed the subject of investigation, of the | runner is a single casting, made with dry sand cores giviy heel 
os of the compressed air, due to the cushioning of the moving parts vertical type, made of iron, 6ft. in height and 2ft. oo - a. and smooth surface. The 66in. wheel Weighs about th ng & true 
: taking place on the exhaust air rather than from the a the plates being originally fin. thick. | It was ye Beeet ie ‘he The gates are operated by rods attached to a ring above the : 
E sion of live air, and taking this in connection with the solid con- Scholes, of Bolton, about the year 1886, In 1893 it was under the | of the wheel case, this ring acting like the wrist plate of on 
i : inspection of the Vulean Boiler Company, whose inspector warned | yalye gear. It has a segmental rack on one edge, and & Corliss 


struction of the valve, the same being well cushioned in both the owner that the margin between safety and danger was getting | 4 pinion operated by a hand wheel in the eaeert turned by 


directions of its travel, the ‘‘ Little Giant” type, Fig. 9, is likely 
: to prove both an economical anda cst A hay ~ | dangerously small, and counselled him to get the boiler repaired or | bearing is carried by a bridge casting in the conical cylinds hae 
* Boyer” hammer.—-Figs. 10 to 15 show several sectional views replaced by a new one. The owner decided to get a new one, and the wheel, and is of lignum vite, adjusted vertically by s low 
a of a Boyer hammer, in which the following letters of reference sold the old boiler as old iron for £1 15s. | It was purchased by @ | beneath the bearing. For wheels working under high heads. Mi 


rag : : were 1k . | brewer, who confessed that he wanted a boiler to work at a pressure | water, ; <iliary step is placed above the crow 
va s w cylinder ; water, an auxiliary step 1s placed above the crown 

handles the ak | of 60 Ib. per square inch, He added, case, taking the place of the ordinary guide bearing. "The 
Bie G), throttle valve ; H, trigger actuating same ; I, the valve block ; had be boiler inspected and putin order pare ages | ag rhe ch 3, | may, be set either vertically or horizontally, and eighteen be 
I}, cap at end of same ; K, the working tool; M, the piston, con- In 1895 the boiler was purchased by the late Mr. Jo Ne ty tg on horizontal shafts have been built for the Stora Kopparbery 
sisting of a solid piece of turned steel fitting the bore of the who wanted it for chaff-cutting purposes on his — at New d ~ j | Works in Sweden. These are 36in. diameter, guaranteed ¢ 

cylinder and provided with a recess M1; O, the valve; P, passage About the same time Mr. Ridyard retired from business, an "| deliver 1140 horse-power per pair when working under a h 1 ; 

» 7 : the farm and all its appliances transferred to his son, Mr. Thomas | 40f, ‘The efficiency obtained on test was 86°76 per cent. m ead of 


f ylinder to small space ¢ ; f linder to small | 
; pamge pase Ridyard. Mr. John Ridyard had had a good many years’ experi- | and 84-32 per cent. average. Many of the wheels are 
S, port leading from space ¢ to front of cylinder through passage R ; = for operating pulp mills, electric light, and electric 
: to judge of the quality of a boiler and de ine its safe wo! station plants, &c. 
to space e; T!, from air supply pressure. At any rate his son thought he was fully competent to 
Py Buia 4p end give advice on these matters. From 1886 until the date of the = 
explosion the boiler was never examined except by Mr. Thomas 


and R and to hold the valve in rear position. Other letters on the Ridyard, or his father, Mr. John Ridyard. On the 26th January | pp IRON, COAL, AND GENERAL TRA 


drawings are referred to in the following description of the working : 3 ; 
| the boiler was set to work, and soon afterwards exploded. Mr. 
= and aa John Ridyard and a man named Ashton were scalded, the former so OF BIRM INGHAM, WOLVERHAM PTON, AND 
severely that he died on the 5th February. An examination of OTHER DISTRICTS. 
2 through Ww Rake, space a Baas cae petty Bite = 4 of the valve O the boiler after the explosion by Mr. George M. Gray, engineer (From our own Correspondent.) 
a > | surveyor for the Board of Trade, showed that the plates of the | 4\) the engineering firms in this district are very busy, waa 


Th that there was neglect on the part of Mr. Thomas Ridyard, in that | aterial on ‘Change this—Thursday—afternoon in Birt More 
oan e thr “4 ages S and R to the front end of ne iston | he did not take proper measures to ensure that the boiler was | yore frequent. The steel makers generally refused fear 
= worked under safe conditions. That he trusted to his father they except to specification; but the following are quote, 
hi th h the al ts fully believed, but could not accept such a plea as a justification of | shout the current rates, with here and there an 2 id 
pas his neglect. The Commissioners also commented on the admission | Bessemer billets £7 153.; Siemens, £8 4 
be of one of the witnesses that he bought the boiler for 35s. with the | ¢g 6d. to £10: plates. £9 12s, 6d. to £9 17s 
Js ‘liad will wt. idea that he would, after examination and possible repair, be able £9 2s, 6d. to £9 7s, 6d.: angles, £8 15s. to £9 5a. ers, 
Pia the to th rene, | to use it a pressure of 60 1b. per square inch. This, Mr. Howard and channels are finding excellent customers amonz Pre 
t th Smith said, was an agricultural boiler, and the evidence showed carriage wagon 3 the railway 

th the how desirable it was that all such boilers should be regularly One question which is being asked in the iron trade ; 
se oe - d the fluid i bonne ill ae on accave, | examined by competent men. Considering how much Mr. Thomas has reference to what the marked bar firms will do at their oa 
Aye Ridyard had suffered by reason of the explosion, and the losses | conference before quarter-day. Whether this will result 
: being larver than paesage X by which the fluid is supplied to the | Which he had suffered recently in other ways, the Court directed | advance being declared upon the present £11 10s, basis has not ve 
o more fpey ure om the & of the velte O will be | that he should only be called on to pay £5 towards the costs and | heen decided, but it appears to be the general opinion that if th. 
dimi expenses of the investigation. — Manchester Guardian, is not done the present basis will be re-affirmed, for there 
d of the valve O will force the valve forward to the position of very little, if any, probability of contracts being accepted at 
Figs. 11 and 13, whereupon the ring } of the valve O will close the eee easier rates than at present. ——— would do well to note 
this who have heavy forgings to produce, such as anchor and cable 


passage X and cut off the supply of fluid to space e, thereby per- ‘oduce, su 

; mitting pressure at d to hold the valve in the forward position. AUSTRALIAN NOTES. makers. A good deal of the best iron is being used by the heary 

: The annular space p will now be opened, from which fluid pressure (From our cum Corteapentient.) chain and anchor makers, who have lately been making heavy 

ria W and el will pass to the interior of the valve, and acting on deliveries to Government dockyards, and also to private shipbuild- 
AN alteration has been made in the time for tenders to be sent | ing yards in the North of England and the Continent. 


i 


ig the rear end of the piston will first bring it to rest forming a 
cushion, and later drive the piston forward. As the piston moves 
forward and finally strikes a blow on the chisel the air in front 
can escape through passage Q until the latter is closed by the front 
end of the piston, and thereafter can escape through passage R, 
grooves m, a, and », and passages 0, /, j, and /, to the atmosphere. 
When the piston is moved so that T and T! are in communication 

ria, groove M1, fluid under pressure will pass T!, M1, T, and U 

o to space ¢, and acting on the large area c of the valve O will over- 
come the constant pressure on its small area d and force the valve 
backward, and thus open X, admitting more fiuid to space ¢ to 
hold the valve in that position ; also fluid will pass from e to R id 

; S$ and to the front end of the piston to assist in driving the piston 

a back. The recoil accomplishes most of the return of the piston. 

During the backward movement of the piston, the end of the 

cylinder is open to exhaust through slots / in the valve O and 

groove / and passages /, j, /, until the passages P and Q are un- 
covered by the front end of the piston, at which time the valve 


in for the proposed North Shore—Sydney—Bridge, details of which Earl Dudley’s L.W.R.O. brand of bars continues £12 %, fd, 
were described in THE ENGINEER. Instead of 31st December, | A good trade is being done in merchant bars at £10 15s., and the 
tenders are to be in by Ist August next. same may be said of common unmarked bars at £10 10s. The 
Some complications having arisen between the general manager | question of ‘‘extras” is understood to be still under consideration 
and the locomotive engineer of the West Australian railways, | by the unmarked bar makers of Scotland, Yorkshire, Lancashire, 
resulting in the latter’s suspension, the locomotive drivers and fire- | Shropshire, South Staffordshire, and North Staffordshire. Some 
men waited upon the minister on the subject, and in a high-handed | further progress was made at a recent meeting at which each of 
manner insisted upon his reinstatement. Naturally the minister | these districts was represented, and another gathering will be held 
would not be dictated to, but promised that full inquiry should be | before long. The output of sheets has lately been larger than for 
made in due course. The drivers and firemen thereupon went out on | seven years past. There has been just recently a temporary lull 
strike, completely disorganising the traffic. This so incensed the | in this department, but buying has now recommenced to meet the 
general public, that the men found they would not get their} needs of a forthcoming season in the coal vase trade and some 
sympathy, so they resumed work after being idle for twenty-four | other industries. Singles are quoted £10 17s. 6d. to £11 2s. td.; 
hours. ‘The general manager has been through the other Colonies | doubles, £11 to £11 5s.; and trebles, £11 12s. 6d. to £11 lis. td. 
on the look out for another locomotive engineer. Galvanised corrugated sheets are being reported in large quantities, 
An agitation has been on foot by the Premier of West Australia, | the quotation in this branch being still £15, f.o.b. Liverpool. 
Sir John Forrest, to make Fremantle the port of call in that | Australia continues the chief market, absorbing as it does about 
opens, and, admitting fluid, arrests the piston and drives it for- | Colony for the mail steamers, in place of Albany. This has been | 25 per cent. of the total output. Over 10,000 tons were sent to 
ward. Although communicatioa between T and T! is cut off | strenuously opposed in the other Colonies, as it will mean a delay | that market during the first two months of this year, the value 
* almost directly the piston commences its backward movement, the of about twenty-four hours, which will mean a serious delay in | reaching nearly £156,000. Hoop iron keeps in satisfactory demand, 
r valve O will not change its position—from rear to front—because business circles ' : ‘ the general quotation being about £11 per ton. Some £35,000 
sufficient fluid pressure is passing into space e through passage X to It appears that eighteen designs have been received for the new | worth of business has been done with India in this branch so far 
; hold the valve, notwithstanding the escape of the fluid +4 S, since | central railway station, Melbourne. A board of three members | this year, and about £20,000 worth with Australia and New Zealand, 
. the latter is of less capacity than X. It will be readily understood | has beenappointed to decide on the most suitable design submitted, | The home demand is moderate. ; f = 
that the action of the compressed air along the passage G, acting | consisting of Mr. Stanley, engineer-in-chief for Queensland rail- In North Staffordshire the finished iron production of the distriet 
first on one area and then on another area of the valve O, drives it | Ways: Mr. Renwick, engineer-in-chief for Victorian railways ; | will very shortly be materially increased by the restarting of the : 
in alternate directions, and that the valve in turn admits air to | amd Mr. Lloyd Tayler, president of the Victorian Architects’ | Knutton Ironworks, formerly worked by Stainer and Co., but 2 
either end of the cylinder ; at the same time the piston opens and | Association. The estimated cost of the buildings is over £200,000. which have been standing for a number of years. Specifications 
closes certain ports in the cylinder, as in the case of the valveless | . At the annual meeting of the Australian Institute of Patent | for export do not seem to suffer much from the war, as they are 
| Agents held in Melbourne on January 10th and 11th, the follow- | coming in very satisfactorily. Home buyers are active. Prices 


hammer, and the combination of the dual motions of the valve and | : 4 

the piston produces the desired result of causing the piston to | ing officers were elected for the ensuing year :—President, Mr. | are exceptionally firm at:—Crown bars, £10 5s.; angles, £10 10s.; 3 

rapidly reciprocate and deliver a number of blows upon the tool K. | Mantield Newton ; vice-president, Mr. B. Bodycomb; secretary, | plates, £10 15s.; puddled bars and steel billets are in good s 
4 Mr. W. G. Holden ; and five members of the Council. demand. 


s he asses 
or A new steamer, the Kirribilli, built for the Sydney Ferries | Staffordshire and Midland pig iron is now on an average about 
the piston as compared with the original design of the hammer— Company, Limited, and to run between Circular or Sydney, | 35 per cent. dearer than when the present trade revival set in. 
in which the valve was arranged in a separate chamber immediately and Milson’s Point, has just been launched from the yard of Young The blast furnace owners find plenty of new work offering, but 
in the rear of the piston chamber—and without increasing the | and Son, Rozelle Bay, Balmain. The engines, which are triple- | some of them have still old contracts running that will absorb a 
overall length. In order to effect a cushion on the piston on the | ¢Xpansion, having cylinders 13in., 2lin., and 34in. diameter by | good deal of their production for some time to come. Stafford: 
rearward stroke live air is admitted before such stroke is com- | 21in. stroke, are imported by Wildridge and Sinclair. There are | shire cinder forge pig is quoted 72s, 6d. to 75s., and part-mine 

two multitubular cylindrical boilers, 18ft. long, with an internal | 75s. to 77s. 6d. Smelters anticipate that still higher values will 


valve is unnecessary, furnacemen’s wages. All-mine ordinary pig iron is « juoted 77s. 6d, a 
: (To be continued.) os to 82s, 6d., and superior qualities 90s. to 95s. The fact that crude E 
i is iron stocks are low, and that the finished iron and steel makers are 
> AMERICAN ENGINEERING NEWS. well off for orders, are other circumstances which contribute to an 


a yi 1 independent attitude being maintained by pig iron sellers, who 
(From our own Correspondent.) seem inclined to confine their booking to moderate lots for special 


Locomotive notes, —A two-cylinder compound engine is working pig is 
rbyshire, 76s. to 78s. Northamptons an icestershi 


ELECTRIC SAFETY APPARATUS FoR Lirts.—Numerous as the 
attempts have been to provide automatic apparatus for the 
closing of the doors communicating between the floors of build- 
ings and lifts to prevent accidents, the aid of electricity for | in heavy passenger service on the Minneapolis, St. Paul and Sault 


: operating the locking mechanism has been rarely if ever intro- | Sainte Marie Railway, with very satisfactory results. It makes a | good demand at 75s, to 77s. 6d. : : : 
= duced. Such an apparatus is now before the public, and is in | regular daily run of 625 miles, with a train of nine cars weighing Mr. A. H. Stokes, chief inspector of mines for the Midland dis- E 
J actual use on a passenger lift at the Great Eastern Hotel, Liver- | 350 tons. The run is made at the average speed of 52 miles per | trict, speaking at Chesterfield a few days ago on “Systematic E 
: wol-street, London, and is the joint invention of the manager, | hour, with a maximum of 67 miles per hour between stops, and | Timbering of Mines,” advocated more frequent inspection at no 


Mr. H. C. Amendt, and Mr. F. T. Hollins, the company’s electrical | there are no less than fifty-five station stops during the run. This | longer intervals than two and a-half hours of the working places 
engineer, It is really a system of electric fatadioalien applied to | is a regular continuous service. A Scotch marine boiler has been | in mines. At present it was usual for only one inspection Pn 
each door of the lift, and also to a gripper which acts upon the | fitted to an eight-coupled goods engine on the Atchison lines, | shift to he made, and that was often done just before the men le 

rope used in the usual way to open and close the valves controlling | The boiler proper is 17ft. long, and 6ft. diameter, with a | off work. Mr. Stokes said he believed he was correct in saying 
the hydraulic fluid by which the lift is operated. This gripper is | furnace 14}ft. long, and 34ft. diameter. The gases, &c., return] that in the Midland district there were fewer lives lost in pro 
placed on one end of a lever fulcrumed to the floor of the lift, and | through 133 tubes to a chamber on the boiler head, and then pass | portion to the tons raised than in any other district in the kingdom. 
is operated by the foot of the attendant. When the lift is brought | through flattened pipes along the top of the boiler to a box form- | Not a single death from explosion of gas occurred there last yeat 


Ae to a stand at any particular door, by pressing down the foot-lever | ing the base of the funnel. The blast pipe extends up to this box, é 
the gripper comes into action on the rope, and is electrically locked, | The engine has cylinders 2lin. by 28in. and eight driving wheels, E 

i The attendant can now withdraw the catch on the door, and by | 4ft. 5in. diameter, with a two-wheel leading bogie. Several rail- z 

es closing an electrical contact causes a current to pass through and | ways are now building round-topped tenders without corners, so " 

si release an electric lock on the door so that it can be opened. The | that any water will at once flow of A tender of this sort on the NOTES FROM LANCASHIRE 

< essential feature about the working of the apparatus is that solong | Canadian Pacific Railway has the top sloped off to each side, anda (From our own Correspondents. ) 


as the door remains open the gripper cannot be released from the | rounded corner at sides and back. Coal is not piled on top of the Muanchester.—The situation generally can scarcely be regarded . 
starting = and therefore the lift cannot be moved. Immediately, | back part of the tank, but is kept from it by a coal board. The | one of general confidence as to the future. So far as the iron-usi’ 
however, the door is closed it becomes locked, and by pressing an | inside face of the tank and the inside faces of its two legs are | branches of industry are concerned, continued exceptional activity 


ordinary push button, the electric lock on the gripper is released, | inclined, so that the coal works and slides down to a position con- | is in most cases reported, All departments of electrical engineer! 
and the lift may be again set in motion. Both the gripper in the | venient for the fireman. This road also puts a brace bar across | are certainly experiencing an increasing pressure of new work, = 
lift and the door cannot be unlocked at the same time. the dome opening in the boiler, the bar being secured by pins to ! in this particular section of the trade, as it affects all direction! 
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‘tricity is coming to the front, there is undoubtedly 
ich pang work still to be given out, which must 
a large neering establishments under extreme 


ion in the un 
farther Todt local membershin. whilst throughout the organisa- 
the proportion on 

All this | 

* in 
wes breton of both raw and manufactured material, but in the 
co market there is evidently a general disposition to act 
po usly, For one thing, the warrant markets would seem to be 
er jn the hands of speculators, The very wide disparity 
« fe Middlesbrough and Scotch brands referred to last week, 

Se which is stil] maintained, represents a position which cannot 
Ps ermanent, and when these two brands get back to their rela- 
She legitimate prices, the question is whether Scotch iron will 
sa ey advance or Middlesbrough will be considerably reduced, 
‘Although in many quarters higher prices, taking them all conic 
are regarded as not at all improbable, there is a very general dis- 
inclination to run the risk of holding any very “a quantity at 

resent rates, and, as a consequence—pending developments— 
P rations are mostly of a hand-to-mouth character. 

‘A noticeable feature at the Manchester iron market on Tuesday 
was a very strong tone all through as regards prices, but at the 
same time only a limited business doing. In pig iron there was a 
further upward move, mainly as a result of the continued advance 
in warrants, but the position is still very generally regarded as 
largely of a speculative character, and buyers ney gs. act 
cautiously. The exceptional prices just now ruling for Middles- 
brough iron, which are altogether out of _— to its real 
market value, as compared with other brands, are, however turn- 
ing an extra inquiry on to some of the local and district brands, 
especially Lincolnshire, makers of which report a considerably in- 
creased weight of orders offering, and in consequence, although 
there has been ho official advance, they are in most cases asking 
Is. to 1s. 6d, per ton above their list basis, No.3 foundry Lincoln- 
shire, delivered Manchester, is not now —_— under 76s. 6d. to 
77s., whilst for forge qualities, delivered arrington, Lincolnshire 
makers are asking fully 75s. 2d. net. Lancashire makers have also 
stiffened up in their prices, and are not quoting under 79s. 6d. to 
80s., less 2}, for foundry, at Manchester, and about 77s. for forge, 
at Warrington. Quotations for Derbyshire foundry brands 
remain little more than nominal at about 80s, to 81s. net, delivered 
Manchester, as makers have practically nothing to offer. Foundry 
Middlesbrough iron delivered by rail Manchester, is now being 
quoted about 81s. 10s. net. For Scotch iron prices are irregular. 
Sellers in some instances would still take about 81s., whilst in other 
cases they are quoting 2s. to 2s. 6d. more; for Eglinton, and 
Glengarnock, and American pig iron is about 78s. 6d. to 79s. net, 
delivered Manchester docks. With the re-starting of the Chattesley 
furnaces this brand of pig iron, which some years back was well 
known in this district, was again attracting considerable attention 
on Tuesday’s Change, although it can scarcely as yet be said to 
have actually come upon the market. 

In the finished iron trade a steady business is being done, but 
makers are not booking any large quantities at the full prices 
they are now asking. The general quo figures remain at 
£10 5s. for Lancashire and £10 5s. to £10 10s. for North Stafford- 
shire bars; £11 5s. to £11 7s. 6d. for sheets; £10 7s. 6d. for 
random to £10 12s, 6d. for special cut lengths of hoops, delivered 
Manchester district, and 2s. 6d. less for shipment. 

A firm tone is maintained in the steel trade. Hematites show a 
further advance, 92s. to 94s., less 2 being now the minimum for 
No. 3 foundry delivered here. Billets average £7 10s. net ; bars, 
£9 10s, to £10 and £10 5s.; with boiler plates, £10 5s., less 25 
delivered Manchester district. 

T. Davies, Limited, of Liverpool, are constructing, to the order 
of Hutton and Co., several barges specially designed for transport 
requirements abroad. Two of these barges, which have already 
been completed, have a carrying capacity of 15 tons on a shallow 
draught, and a length of 42ft. over all. The barges are made in 
three sections for easy transport, and are fitted with two holds, 

derricks, and loading and discharging winches, They are also 
building for the same firm a barge to carry 50 tons, on a draught 
of 3ft. bin., with a length of 55ft. over all. This barge is in five 
ections, and is provided with accommodation for ten natives, 
pet _ a spacious fore peak for stowing the anchor chain and 
spur wheel. 

_The formation of important engineering establishments in this 
district into public limited companies goes on apace, the latest 
being that of Beyer, Peacook, and Co., one of the largest locomo- 
tive building works in the country. 

In the coal trade the position may be reported as easier, to the 
extent that supplies of some classes of fuel are becoming rather 
more plentiful, but there is no giving way so far as list rates are 
concerned, Some of the exceptional prices that have recently 
been got on special sales, during the temporary extreme 
scarcity of most classes of fuel, and particularly those uired 
for steam purposes, have had to come down to the ordinary 
level, whilst for some of the outside districts, as reported 
last week, round coal, and here and there even engine fuel, 
18 coming into the market at lower figures, but Lancashire 
collieries are still, with very few exceptions, moving away all their 
output, and it is only where the slackening demand for house-fire 
pe is reducing the pressure on the better qualities of round 
—— they can really be said to be in any easier position. The 

qualities of round coal continue in much the same pressing 
demand for iron-making, steam, and general manufacturing 
purposes, and collieries, for the most part, have still as much 
as they can do to meet requirements of customers, with 
ap fully maintained at an average of quite 12s, 6d. per ton 
in ordinary descriptions of steam and forge coal at the pit. 
Much the same also applies to engine fuel. Although slack 
's more plentiful at some of the Derbyshire collieries, and 
surplus supplies from the district are being sent on to this market, 
* perhaps lower figures than have recently been quoted, this 
pag affords any appreciable relief to Lancashire collieries, 
Which generally are not producing at all sufficient quantities of 
oo to meet the full demands by customers, and as a result 
tha iL owners have no difficulty in holding firmly to the prices 
pet ave recently been quoted, ranging from about 9s. 6d. for the 
hit a up to 10s, 6d. for the better qualities of slack at the 
of poh shipping trade there is some slackening in the pressure 
has tended to ease down prices somewhat from 
es that were got a week or so back. "Prices, how- 
pit Toes maintained considerably above those ruling at the 
agg Pas inland sales, and at a recent meeting of the Lan- 
a ct Re ri which are identified with the shipping trade it 
pcg we = J that 16s. should be fixed as the minimum price, either 
= Pie sales or on contracts, for steam coals delivered either 
ad the High Level, Live 1, or the Man- 
pool, or Partington Tips, 

gton Tips, Manchester Ship Canal. 
to pressing request, and as makers have been 
anticipated nd — advances on their list rates, it is generally 
ere Wa . next month there may be some official upward 
Ba. to "ea or the present are nominally unchanged at about 
foundry pond aay furnace cokes at the ovens, and 30s. to 31s. for 
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pig iron market, and business is more brisk, if that were possible, 
while the supply of crude iron shows no increase, nor can it be 
increased without a fuller supply of raw material than is at 
present available. There have been further clearances out of 
warrant stock this week to the extent of 7773 tons, being a reduction 
on the year of 58,073 tons, and leaving stocks still in hand at 
139,774 tons. The consequence of this clearance, and the absence 
of any supply of metal for prompt delivery beyond warrant stocks, 
has sent up prices considerably. Warrant sellers are at 80s. 9d. 
net cash, buyers 80s. 8d., and the market shows indications of 
buoyancy. Indeed, there is a prospect of a check to reductions by 
running new metal into stock which was purchased some time ago 
by merchants who are now accepting deliveries, There cannot, 
however, be much business of this sort. Makers are very briskly 
employed, and have in hand a very large number of orders. They 
are quoting 82s. 6d. to 84s. per ton net f.o.b. for mixed Bessemer 
numbers, and many of the makers have not an ounce of iron to sell 
for prompt delivery. There are forty-four furnaces in blast, as 
compared with forty-seven a few weeks ago, and forty-three in the 
corresponding week of last year. 

Iron ore is in very full and very steady demand, and the market 
generally is pressing for supplies. Native ores are at 17s. 6d. per 
ton net at mines for good ordinary, and 21s, for best, while Spanish 
ores are at 21s. 6d. net cash, delivered at West Coast ports, and 
are being delivered in considerable bulk. 

The steel trade is very briskly employed, and orders are very 
plentiful ; indeed, the demand for rails is greater than it has been 
for years, £7 8s, 9d. is the current quotation for heavy rails, and 
business is growing on colonial and foreign account, while home 
orders are of considerable magnitude. A very full demand exists 
for shipbuilding material, and there is briskness and activity in 
every department of the steel trade. 

Shipbuilders and marine engineers are very fully employed. 
They are not booking any new orders at present, but there are 
indications of big business in the future. 

Coal and coke are very firm, supplies are scarce and prices con- 
tinue to increase, and that to a degree which is giving some un- 
easiness to traders generally. 

Shipping is busy. Last week 21,377 tons of pig iron and 6006 
tons of steel were exported from West Coast ports, compared with 
15,159 tons of pig iron and 11,838 tons of steel in the correspond- 
ing period of last year, an increase of 6218 tons of pig iron and a 
decrease of 5832 tons of steel. The aggregate shipments of pig 
iron this year represent 185,495 tons and 84,756 tons of steel, show- 
ing an increase of 90,103 tons of pig iron and a decrease of 23,696 
tons of steel, as compared with the corresponding period of last 
year. 

The shareholders of the Millom and Askam Hematite Iron 
Company, Limited, at a meeting held in London this week agreed 
to increase its capital to £300,000 in order to enable the company 
to acquire one-third share in the Alquite iron mines in Spain. 
These mines are believed to contain twenty million tons of metal, 
and it is found an admirable and economic mixture with the native 
ores of the West Coast when smelted. 

The shipping trade is busy, especially with regard to iron. The 
iron shipments last week represent 21,377 tons, and steel 6006 tons, 
an increase in iron of 6218 tons, and in steel a decline of 5832 tons. 
The shipments this year have totalled up to 185,405 tons of iron, 
and 84,756 tons of steel, an increase in iron of 90,103 tons, and steel 
a falling off of 23,696 tons, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


NEW collieries in theSouth Yorkshire district are being developed 
with remarkable rapidity, the owners being naturally desirous of 
getting the pits to work during the present prosperous condition 
of trade. As it is, in spite of the complaints that the men are not 
working as they used to do—complaints which, perhaps, are a 
little overdone, considering the weight of coal that is brought to 
bank—the output is daily getting larger in spite of disputes at 
a The slight ‘‘ easing off” in house coal which was 
repo last week, has ended with the abrupt second winter which, 
beginning on Friday night, gave us snowstorms on Saturday and 
Sunday. Itis not expected, however, that this will cause any 
grave change in the house-coal trade, even although March, which 
came in like a lamb, seems to be going out like a lion. The metro- 
politan demand has been very well maintained, and a good tonnage 
is being sent to Lancashire and the western districts generally. 
Best Silkstones may now be quoted at 15s. to 15s. 6d. per ton ; 
Barnsley house, 14s. to 15s. per ton; nuts, 13s. to 14s. per ton. 

Steam coal with the advancing season is exceptionally brisk, 
and there is every prospect that customers will have to go to other 
coalfields to obtain the full weight which they require. Railway 
companies and ironmasters are alike making excessive demands 
upon local coalowners, and this activity in the inland trade, coming 
with an exceptionally large foreign business, ensures the present 
high prices being continued. ley hards are now making 
14s. 6d. to 15s. per ton ; seconds, 13s, to 14s, per ton. Gas coal is 
readily bougbt at from 15s. to 16s. per ton, while engine fuel of all 
kinds is being sought for in greater weights than can be supplied, 
the call for small fuel being particularly animated. Engine nuts 
are at present making lls. to 12s. per ton ; screened slack, from 
8s, 6d. per ton; pit slack, from 7s. per ton, The coke ovens are 
working every available hour, but it is impossible to accumulate 
stocks, the demand being greater than the output. Prices continue 
at 21s. to 22s, 6d. per ton. 

Another advance in values has taken place in the iron and steel 
trades, caused by increased activity both on home and foreign 
account, Quotations for deliveries in Sheffield are now as follows : 
—West Coast hematites, 91s. 6d. to 93s. per ton; East Coast 
ditto, 89s. to 90s. per ton; Lincolnshire, No. 3 foundry, 72s. to 
74s. 6d. per ton; forge ditto, 71s. to 73s. per ton; Derbyshire- 
No, 3 foundry, 76s. to 77s. 6d. per ton; forge ditto, 69s. 6d. to 
70s. per ton; bars, £10 15s, to £11 5s.; sheets, £15 to £12 ds. 
The advance varies from about 1s. to 3s. per ton on unfinished 
iron, and 10s, per ton on finished. In the finer qualities of crucible 
steel there is A ee abnormal activity, almost every establishment 
making overtime. This briskness is due not merely to the good 
trade prevailing throughout the country and on the Continent, but 
also because American makers have their hands quite full in meet- 
ing home requirements. In the steel trade, as in the coal indus- 
try, the men have been participating in the prosperity by obtaining 
without any trouble increased remuneration. 

The lighter trades which are at present doing best in Sheffield 
are edged tools and the wide range of engineering and other speci- 
alities, shovels, picks, hammers, and all descriptions of contracting 
and excavating appliances. The War-office have been important 
customers in tools for South Africa, very heavy deliveries being 
made every week from Sheffield. The Indian famine has also 
stimulated the tool trade through the large quantities needed for 
the labour on relief works, while there is likewise an exceptionally 
good business doing with Egypt in connection with the various 
enterprises now proceeding in the valley of the Nile. In edged 
tools the production has been greatly increased by the use of 
machinery, without which it would have been impossible to have 
met the demands now made upon local manufacturers. A very 
heavy demand is reported for files, which have risen in price from 
5 to 124 per cent., this advance being necessitated by dearer fuel 
and material, and the increased cost of rolling. 

In the cutlery, silver, and plating trades the better news from 
the front has improved the aspect of affairs. Restricted employ- 
ment is still —- given in one or two directions, particularly in 
the silver and plating trades, but on the whole the outlook is 
better than it was in the dark days of continuous disaster, when 
society had no functions and houses doing business chiefly with 
the West End of London were so hard hit. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE iron and steel! industries all round are in a most satisfactory 
condition, and this week demand has improved, and prices have 
advanced in a marked degree, more particularly in the pig iron 
branch. Everything is favourable to sellers, and the difficulty for 
them is to satisfy the demands made upon them by the consumers, 
who this week have come with quite a rush to buy, as they are 
extremely anxious to cover for spring delivery. They find it not 
at all easy now to meet with producers or merchants who are in a 

ition to sell iron for early delivery, and many would-be buyers 
ave to go away unsatisfied. There has been far more business 
offering during the last few days than producers could undertake. 
Buyers have been influenced to come forward in a great measure 
by the phenomenal shipments and the rapid decrease in the stock 
in the public warrant stores ; indeed, if the decrease in the latter 
goes on at the rate that has been reported all this month, the 
stores will certainly not last over the spring, as on Wednesday only 
45,603 tons of Cleveland pig iron were held by Connal and Co., no 
less than 12,245 tons having been taken out this month. There 
is good reason to believe that stocks will continue to be depleted, 
for the spring season has just been entered upon. Never has this 
district entered upon the spring with so small a stock of pig iron as 
is now held, trade having been too good during the winter to allow of 
roducers following the usual course of accumulating stock, and they 
see little, and in some cases absolutely nothing, todraw upon. Itis 
many years since ironmasters in this district had to work so much 
from hand to mouth, and since merchants had so little surplus. In 
consequence of this, the latter are not in a position te undersell 
the producers, and this is bound to make the future more difficult 
for the buyers. It is recognised that the advances in prices now 
are in no respect due to speculative operations, but are brought 
about by bond fide business. Consumers, finding they cannot get 
all the iron they need, increase their offers, and sellers naturally 
advance their quotations in proportion, as they are in no hurry to 
sell for forward, and it is little they can sell for prompt. 

Cleveland warrants have improved at a quicker rate than either 
Scotch or Cumberland, so much so that, a few days ago, they were 
2s. 44d. per ton above Scotch, which latter are ordinarily 4s. 6d. 
above Cleveland, and which have been as much as 9s. 6d. above. 
There is not, however, so much difficulty in getting Scotch warrants 
as is experienced in procuring Cleveland, seeing that the stock of 
the latter is not one-fourth of that of the former, and the squeeze 
at present for pig iron is chiefly for Cleveland brands. The price 
of Cleveland warrants is only 1s. per ton short of the maximum 
attained during the “‘boom” of last summer, which was the highest 
figure reached for a quarter of a century; and, considering that 
the spring season—the period of advances—has only just begun, 
it is regarded as practically certain that last year’s best will be 
considerably exceeded ; indeed, it is predicted that 80s. will be 
attained this spring. 

Last week No. 3 Cleveland G.M.B. pig iron could be bought at 
71s., and for weeks previous to that 70s. was the general figure, 
but this week consumers have had to pay 73s. 6d. and even 74s.; 
indeed, the latter was the regular quotation on Wednesday, and 
only small lots could be secured at that. Warrants were raised to 
that figure, and there were plenty of buyers offering 73s. 9d. cash, 
this showing an advance of is. 9d. per ton this year, the minimum 
figure being that with which the year began. No.1 has been 
raised to 76s.; No. 4 fouudry and grey forge to 73s.; and mottled 
and white to 72s. 6d 

The prices of East Coast hematite pig iron have been advanced 
this week even more than those of Cleveland ordinary iron, and 
consumers experience great difficulty in securing all they need ; 
indeed, there have been instances of consumers in this district 
sending over to the West Coast for pigiron. Last week 81s, would 
be taken for mixed numbers of East Coast hematite pig iron, now 
85s. is nominally the price; producers neither ask nor take less, 
but consumers are not yet prepared to give as much. Rubio ore 
has been advanced to 21s. 6d. per ton delivered ex ship Tees or 
Tyne, and is expected to go higher, as freights are being raised. 

The shipments of pig iron from the Cleveland district are re- 
markable this nae indeed quite unprecedented, and much 
beyond what the figures for January and February had led people 
to expect. Larger deliveries have been made to Scotland and 
Wales, notwithstanding that Cleveland prices are high compared 
with those of Scotch and Welsh iron, The most prominent 
improvement, however, is in the deliveries oversea; these are 
50 per cent. better than the figures for the corresponding month 
last year, while they are double those of March, 1898. Altogether 
up to the 21st no less than 90,303 tons of pig iron had been _— 
from the Cleveland district, as com with 53,245 tons last 
month, and 69,485 tons in March, 1899. Naturally with such 
extraordinary exports, and with decreasing stocks into the bargain, 
prices could not very well do other than improve. 

The demand for finished iron and steel outruns the power of 
supply, and in no direction are there any indications of any 
slackening of business ; indeed the contracts now on the books of 

roducers will keep them fully at work for months to come. 

late and angle manufacturers have done exceedingly well during 
the past year, if the figures issued by the South Durham Steel and 
Iron Company, Limited, are to be taken as any criterion. It 
produced 284,568 tons of steel and iron plates, angles, and sheets, 
and the net profits were £179,296, so that the profit per ton was 
about 12s. 6d. per ton. Prices of plates have within the last few 
days been advanced half-a-crown per ton by the syndicate, which 
is not by any means as much as the consumers expected, consider- 
ing how readily the last prices have been paid, and how much 
dearer quotations are in competing districts. It was thought that 
at least 5s. per ton would have been put on. 

The minimum quotation here for steel ship-plates is £8 5s., for 
boiler plates £9 7s. 6d., for iron ship plates £8 7s. 6d., all less 
24 per cent. f.o.t.; but these figures are taken only when the 
quantities required are considerable, and when early delivery is 
not needed. If the quantities are small and delivery is to be any- 
thing like prompt, consumers have to pay several shillings per ton 
more ; indeed, it is stated the producers can get almost anythi 
they like to ask. The same may be said relative to angles an 
bars, and, in fact, all kinds of finished iron and steel. Iron angles 
have been raised this week, for £8 7s. 6d. to £8 10s. has now to be 

id for them ; steel ship angles being at £8 5s. Common iron 

rs are firm at £9 5s., less 24 per cent. f.o.t., but several manu- 
facturers are asking and realising 10s. more, and even 15s. more is 
quoted. It has been expected for some days past that prices of 
bars would be officially raised by the syndicate. Heavy steel rails 
are quoted at £7 10s. net at works, where quantities are large, but 
manufacturers do not seem to care to be bothered with small 
orders, and nothing like the above-named price will be accepted 
where orders for less than 500 tons are to be given out. The steel 
works at the Consett Works have decided to endeavour to arrange 
with the employers for the establishment of eight instead of 
twelve-hour shifts. So far, only a single steel manufactory, in 
this district at any rate, has such an arrangement in force, and 
there the results are not such as to encourage an extension of the 
arrangement. It was only adopted tentatively, but the men 
struck work and were out several weeks when the employers 
endeavoured to revert to the old system. 

The South Durham Steel and Iron Company, Limited, which 
was formed in December, 1898, as a private limited concern for the 
purpose of amalgamating the Moor Iron and Steel Works, Stock- 
ton; the Malleable Iron and Steel Works, Stockton; and the 
West Hartlepool Iron and Steel Works, West Hartlepool ; are being 
converted into a public limited company, and this week the shares 
have been prt to the public. The share capital is £650,000, 
and also there are 44 percent. debentures to theextent of £300,000. 
The works are valued at £850,000, and they employ about 5000 
hands, Sir Christopher Furness is the chairman, and Mr, Charles 
J. Bagley, the managing director. 
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The death is announced of Mr. J. M. Layfield, of Darlington, at 
the age of fifty-five years. He was trained in the office of the old 
Stockton and Darlington Railway, and when that concern was 
amalgamated with the North-Eastern Railway Company in 1873, 
he was given a responsible position in the passenger department at 
York. Some years ago he retired on account of ill health, and 
returned to Darlington, where he died. 

Mr. W. H. Moore, who for six years past has been outside 
manager at the marine engine works of Messrs. Wigham, Richard- 
son, and Co., at Walker-on-Tyne, has been appointed works 
manager of the engineering department of Messrs. Workman, 
Clark, and Co., at Belfast. 

A very steady and satisfactory business is being done in the 
coal trade ; the tone is good, and the outlook good. Demand is 
strong both for prompt and forward delivery, and shipments are 
going on ata brisk rate, steamers being forthcoming in greater 
numbers than hitherto this year. In consequence, work is fuller 
at the collieries than usual, and prices are stiffer. Best steam 
coals are realising 18s. 6d. per ton f.o.b., and smaller lls. It is 
not so easy to buy gas coals as is usual at this time of the year, 
for heavy orders are booked, and few of the coalmasters have any 
to sell for spring delivery ; the price is fully 16s. 6d. per ton f.o.b., 
but the tendency is upwards. Foundry coke is realising 32s. 6d. 
per ton f.o.b., and blast furnace coke of medium quality cannot 
well be had under 26s. 6d. per ton at the furnaces in this district. 
Durham coke manufacturers are getting relatively better prices 
for coke sold to the West Coast. Some sections of the Durham 
miners have been agitating for weekly instead of fortnightly pay, 
but the Executive Council of their Association have by a large 
majority decided not to put this matter before the employers. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow iron market has been comparatively strong this 
week, and there has been a further material advance in prices. 
The cause of this stronger feeling in the market is a fear of a 
searcity of pig iron. Stocks have been constantly decreasing, both 
in Glasgow and in the North of England. The output of the 
furnaces has not been sufficient to overtake the demand. There 
has been a larger inquiry for pig iron for shipment abroad, as well 
as for consumption at home. So far as can be ascertained it is 
impossible at present to increase the productive capacity of the 
Scotch blast furnaces. Indeed, since last report several furnaces 
have gone out of blast. The situation is, therefore, such that 
makers have been obliged to raise their prices. 

The volume of business in the warrant market has not been very 
large, but there has been a strong upward tendency in prices. 
Scotch warrants have been done from 71s. to 72s. 9d. cash, and 
71s. 3d. to 72s. 10d. one month. The business in Cleveland 
warrants has been limited owing to the great scarcity of that class 
of iron, which is now selling at higher prices than Scotch iron, A 
few transactions have taken place in Cleveland warrants at 73s. 3d. 
for delivery in twenty-five. days, and 73s. 7d. for delivery in the 
beginning of April, but it cannot be said that there is anything 
like a free market for the iron. Cumberland hematite has sold 
from 80s. to 81s. cash, and 80s. 4d. to 81s. 2d. one month. 

There are 82 furnaces in blast in Scotland, compared with 85 a 
week ago, and 83 at this time last year. The number of furnaces 
making ordinary iron has been increased, while those upon hematite 
have been reduced. The reason of the increase in the production 
of Scotch pig is that Scotch iron is taking the place of Cleveland 
in increasing quantities in the Scotch foundries and malleable iron- 
works. There was in the past week a reduction of 1675 tons in the 
imports of Cleveland iron at Grangemouth, and there is a total 
decrease in these imports since the beginning of the year of about 
50,000 tons. 

Several of the special brands of Scotch makers’ iron are again 
very scarce, and for these makers offer no quotations. The makers’ 
prices are all stronger this week, the advance in some cases run- 
ning from 1s, to 2s. per ton. The market is at the moment quite 
in favour of sellers, and the outlook from the maker’s point of view 
is satisfactory. 

Govan, f.o.b. at Glasgow, No. 1, is quoted 75s.; No. 3, 73s. 6d.; 
Monkland, No. 1, 76s.; No. 3, 74s. 6d.; Wishaw and Carnbroe, 
Nos. 1, 79s.; Nos. 3, 77s.; Clyde, No. 1, 85s.; No. 3, 78s. 6d.; 
Gartsherrie, Nos. 1, not quoted; Nos. 3, 79s. 6d.; Summerlee, 
No. 1, 87s. 6d.; No. 3, 80s.; Calder, No. 1, 85s. 6d.; No. 3, 79s.; 
Coltness, No. 1, 89s.; No. 3, 80s.; Glengarnock at Ardrossan, 
No. 1, 82s. 6d.; No. 3, 77s. 6d.; Eglinton at Ardrossan or Troon, 
Nos. 1, 79s. 6d.; Nos. 3, 77s. 6d.; Dalmellington at Ayr, No. 1, 
79s. 6d.; No. 3, 77s. 6d.; Shotts at Leith, No. 1, 86s.; No. 3, 80s.; 
Carron at Grangemouth, No. 1, 86s. 6d.; No. 3, 80s. per ton. 

The price of Scotch-made hematite has also been advancing, and 
merchants now quote 85s, to 85s. 6d. per ton for delivery at the 
steel works. 

The shipments of pig iron from Scottish ports in the past week 
have amounted to 8264 tons, compared with 6768 in the correspond- 
ing week of last year, showing an increase on the week of 1496 
tons ; the total shipments since the 1st January amount to 72,669 
tons, which is 17,266 tons greater than in the corresponding period 
of last year. 

There is little change to note in the position of the manufactured 
iron and steel trades. Everywhere there is sufficient work on hand 
to keep the works going full time ; and although the inquiry in 
some departments is not at the moment very brisk, there is no 
reason for apprehension as to the future. Makers can, as a rule, 
afford to wait for fresh orders, The engineering trades are well 
employed, and almost every department of the foundry trades are 
busy. Whatever slackness exists is in connection with house-fur- 
nishing castings. 

The coal trade has been very active in the past week. The ship- 
ments have exceeded by a long way what was anticipated, con- 
sidering the weather, being fully 70,000 tons larger than in the 
preceding week. There has, at the same time, been a brisk 
revival in the demand for household coals, as a result of the pre- 
valence of very cold weather. Manufacturing consumers are taking 
as large supplies as ever, and, altogether, the position of the trade 
looks healthier than it did a week ago. Prices of coals are 
nominally unaltered. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE fear expressed in London newspapers, that the rapidly- 
increasing exports of best Welsh steam coal are perilous to national 
industries, finds an echo amongst Welsh coalowners, who take the 
common trading view of the question, and so far do not consider 
that the demand is out of the scale of progression which has been 
going on for years. When it is seen that, on the evidence of a 
leading mining expert, one set of collieries in the Rhondda can 
turn out a million tons per annum for sixty years hence, it is 
evident that we are a long way removed from scarcity. 

One of the oldest ex-colliery managers assures me that the 
Welsh coaltield has practically only been worked around the basin : 
the great resources are intact. His literal expression was, ‘‘ We 
have only just nibbled at the edge. By the time the steam coal 
field begins to necessitate more expensive operations to get at and 
work the lower measures, the great tract of anthracite from Gla- 
morgan into Carmarthenshire and Pembrokeshire will remain.” 

Russia is again in the field for Welsh coal. The latest contracts 
placed have been for 140,000 tons of double screened best steam. 
Cory Brothers have secured 60,000 tons; Pyman, Watson, 50,000 ; 
the other is not yet stated. Price about 3ls. c.i.f., estimated at 
20s. f.0.b. 

In one district this week notice has been given of an advance of 
This is stated to include Cyfarthfa, Dowlais, and 


5s. per ton. 


Plymouth, and may be taken as the result of the action of local 
overseers in advancing the coal assessment 25 per cent.; this has no 
general application. 

Regarding the present condition of the coal trade, the opinion 
on Change, Cardiff, is that a good demand and fair prices may be 
expected. Reasons urged are that there are no signs of lessened 
vigour in the iron and steel trades, and that for some time the 
Government requirements will be large—covering, it is thought, 
the whole of the summer months. It is also believed that prices 
will be maintained, possibly advance a spurt on occasions; but 
against this must be placed the fact that in the neighbouring coal- 
tield—that of the Forest of Dean—prices were reduced this week 
2s. per ton, and in ratio, colliers’ wages lowered 10 per cent. An 
influential member of the Exchange, Cardiff, commenting — the 
outside impression that Welsh coalowners are now revelling in 
great profits, states that they are only getting back some of the 
losses. There are several companies, he added, that have not 
averaged 2 per cent. for the last ten or fifteen years, and some not 
even up to that. 

Last week coal shipments from all ports were large. One fine 
cargo from Cardiff to Singapore was for 7000 tons, and there were 
large clearances to Las Palmas, Monte Video, Port Said, Malta, 
Gibraltar, and several consignments to Genoa and France. Swan- 
sea maintained its late averages, sending an increased quantity to 
France. Newport despatched over 63,000 tons to foreign destina- 
tions, and close upon 18,000 tons coastwise. At Cardiff the 
inquiry at present for best steam is strong ; stores reported well 
filled for over the Easter holiday. Small steams have maintained 
improved figures, and Monmouthshire coals retain their buoyancy. 
Latest quotations are as follows:—Best steam, 22s. 6d. to 23s.; 
seconds, 19s. to 19s. 6d.; drys, 18s. 6d. to 19s. 6d.; best steam, 
smalls, 14s. 6d.; seconds, 13s. to 14s.; dry and inferior sorts, 13s. ; 
best Monmouthshire, semi-bituminous, 18s, to 18s. 6d.; seconds, 
17s. to 17s, 3d.; best households, 22s. to 23s.; seconds, 18s. to 19s. ; 
No. 3 Rhondda, 20s. to 23s.; brush, 19s.; small, 17s. to 17s. 6d.; 
No. 2 Rhondda, lis. 6d. to 16s.; through and through, 14s. to 
l4s. 6d.; small, 13s. to 13s. 6d. 

Coke, though at abnormal prices, is showing an upward tendency. 
Furnace coke this week is at 29s. to 3ls., an advance of 1s.; good 
foundry, 32s. to 33s.; and special, 35s. 6d. to 36s. There is quite 
a run upon gas works for coke to meet household requirements. 
Patent fuel is firmer, consequent upon large cargoes going foreign. 
Prices, 20s, 6d. to 22s, 

Swansea prices: Anthracite, 16s. 6d. to 17s.; seconds, 14s. to 
14s. 6d.; ordinary large, 12s. to 12s, 6d.; small rubbly culm, 9s. to 
9s. 3d.; steam, 20s.; seconds, 17s. to 18s.; bunkers, 14s. to 15s.; 
small, 12s. 6d. to 13s. 6d.; bituminous coals are still ‘* according to 
arrangement.” 

Coke: Furnace, 30s. to 3ls.; best foundry, 32s. 6d. to 35s. 
Patent fuel, 18s. to 20s. Iron ore: Tafna, 20s.; Rubio, 21s., ex 
ship. Pitwood, 18s. per ton into trucks. At Cardiff and New- 
port, Mon., pitwood remains at 16s, 3d. 

Iron ore is simply pouring in from all the large works, Almeria 
and Bilbao figuring chiefly. Pig iron importsare increasing. Last 
week consignments were heavy from Barrow and _ Ulverstone, 
Maryport, Whitehaven, and Workington. Workington also sent 
in steel scrap. Exports satisfactory, including 2300 tons steel 
rails “(4 Cardiff to China and Japan. 

I regret to announce the death of Mr. T. Hirst, for many years 
forge and mill manager at Dowlais Works. He was held in marked 
esteem by the late Mr. Menelaus, and is still worthily represented 
both at Dowlais Works and in the North of England. He was in 
his seventy-sixth year, and had retired from active duty for some 
time. 

Gadlys Foundry and Engineering Works, Aberdare, are to be 
brought to the hammer in April. 
~ On ’Change, Swansea, this week it was stated that the actual facts 
about the rumour that American tin bars were being offered in 
Wales, were that inquiries were being made by agents, who were 
trying to see if a market could be opened, but that no aetual 
business had been done. Still, this had led to customers curtailing 
business, or holding off. This can only be regarded as a temporary 
difficulty, and ironmasters regard carriage inland, and freight, as 
certain obstacles, 

Pig iron keeps on advancing, and all finished iron is expected to 
follow suit. Last week Glasgow pig iron warrants advanced Is, 1d.; 
Middlesbrough, 1s. 3d.; and hematite, 44d. Market continues 
firm. The reduction of stock this week at Swansea was a record 
one, no less than 21,737 tons. A hint was thrown out that a 
famine was not improbable if this continued. 

Latest prices were as follows:—-Glasgow warrants, 71s. 7d. to 
72s. cash; Middlesbrough, No. 3, 73s. 3d. to 73s. 7d.; other 
numbers in proportion. Hematite warrants, 80s. 7d. to S0s. 94d. 
for mixed numbers f.o.b. Cumberland according to brand. 
Welsh hematite, 85s. Welsh bars, £9 10s. to £10; angles, at usual 
extras. Sheets, iron and steel, £11 10s. to £11 15s. Steel rails, 
heavy, £7 10s. to £7 15s.; light, £8 10s. to £8 15s.; sleepers, angles, 
channels, &c., according to specification. Bessemer steel: Tin- 
plate bars, £7 5s. Siemens, £7 5s. to £7 7s. 6d. Billets and 
blooms, delivered Midlands, £7 17s. 6d. to £8. 

Tin-plates : Bessemer steel cokes, 16s. 9d. to 17s.; Siemens, 17s. 
to 17s. 3d.; ternes, 28 by 20C., 30s., 31s., 32s. 6d. to 34s. 6d.; 
best charcoal, 17s. to 18s.; big sheets for galvanising, 6ft. by 3ft. 
by 30¢g., per tor f.0.t., £16 10s. to £16 17s.; finished black plate, 
£13 10s. to £13 15s.; Canadas, £12 10s. to £13 10s.; galvanised 
sheets, 24 g., £15, 26g. £16 15s. Block tin is down £14. Price, 
£133 to £132 10s. Copper: Chili bars, £78 5s. to £75 5s, Spelter, 
£21 5s. Lead, £16 16s. 3d. 

Last week the tin-plate make was 64,763 boxes; shipment, 
46,542 boxes ; stock, 209,461 boxes, 

The tin-plate outlook is good. General satisfaction is expressed 
for the success of the Conciliation Board in arranging the new 
wage list for the working of sheets and black-plates. The work 
was done by a committee of five from the employers and five from 
the workmen’s ranks. I am favoured with particulars as follows :— 
Rates to be henceforth paid for sheets and black plates in sizes 
exceeding 54 by 28: over 54 by 28 up to and including 60 by 30 
for 30 gauge, 21s. 6d. ; 29 g., 20s. 6d. ; 28 g., 19s. 3d.; 27 to 25 ¢., 
18s.; 24 to 20g., 16s.; 19 to 14g., 13s.; below 19 to 14 g., 12s. 
Roumanian sheets not lighter than 1181b. basis to be paid at the 
rate of 29g. from 60 by 30 up to and including 96 by 30; extras 
to be paid on 30, 29, and 28 gauges only as follows :—30g., 23s. ; 
29g., 22s.; 28g., 21s. Thicker gauges as per above scale: From 
40 by 30 and wider up to and including 36 wide, 30g., 23s. 8d. ; 
29¢g., 22s. 7d.; 28 g., 21s.6d. Thicker gauges on the above scale : 
Over 36 wide 30 g., 24s. 2d.; 29g., 23s. 1d. ; 28g., 22s.; defectives, 
50 per cent. less; allowance for waste in mills, 2 per cent. less ; 
extra over 8ft. lengths, 10 per cent. on all gauges ; extra over 9ft. 
lengths, 15 per cent. on all gauges. The above rates include 
the roller, doubler, furnace-man, behinder, and shearer. 

Some dissatisfaction, I hear, exists that Canadas are to be paid 
for as tin-plates. . The tin-plate trade has nearly recovered the 
great blow sustained by American tariff legislation. This is due 
chiefly to the energy and ability of the trade. All works are now 
going, except for some repairs and tempo’ boiler examination. 

At the end of February the tin-plate trade was represented by 
58 works, which had 257 mills in action, while 25 other works, with 
a total of 179 mills, were giving partial employment to 121 mills. 
Twelve months ago 17,720 workmen were employed; recent 
statistics now show 21,183 workpeople of all hands. Albion steel 
workers, Briton Ferry, have withdrawn their notices. 

Newport, Mon., Corporation failed last week in the House of 
Lords Committee to carry the transporter bridge—tramway-—pro- 

d. Its estimate was £65,000, and, if passed, it would have 

en one of the first in this country. The bridge is by a French 

inventor, and, in evidence, Mr. Arnodid gave his explanation in 
French. He had constructed several for other countries. 

The Marina —- Company is announced, Capital £10,500, 
in £10 shares, principally by Cardiff shipowners. Also the New 


Blaengarw Coal Company in £10 shares, 


Barry stock has recovered from its depressio: 
are exhibiting confidence in a speedy 
entrance, Shares relapsed five points on Monday. This j €€p-Water 
as temporary. Last week prices, undivided, advanced f ay 
to 235. Mining shares have been more active, and prio, 
advanced. Rhondda and Swansea Bay ordinary Pte have 
changed hands 4, ares have 
There was a sale this week at the Exchange, Cardi 
of colliery screened coal ex the steamship mee ¥s Cargo 
realised was 13s. 74d. per ton. I give this as being a good int 
tion of coal prospects. Bo0d indica. 
At Llanerch Colliery, Llansamlet, colliers have h : 
The Tredegar colliers also are expected to 
been advised to do so by the Federation on account of h; _ 
labour, and refusal of owners to give weekly pays, OER Ot 
Mr. D, A. Thomas, M.P., is stated to have given a forecast of 
next colliers’ audit, and this is to be ‘‘an unprecedented oa the 
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in good demand, small especially have ‘ 
ward tendency. ouse coal fg owing to the scarcity of tonn ; 
Copper remains about same, but tin shows a reduction in prj . 
Exports for week ending March 17th were :—Coal: foreign &: ai 
tons ; coastwise, 17,694 tons. Imports for week ending Ma ‘h 
20th were :—Pig iron, 2350 tons ; iron ore, 8150 tons ; cement, 2) 
tons ; pitwood, 6580 loads ; three cargoes scrap. 

Coal: Best steam, 18s.; seconds, 17s.; house coal, best 18.,: 
dock screenings, 14s. 6d.; colliery small, 13s, 6d. to 14s,: smiths? 
coal, 15s. to 16s. Pig iron: Scotch warrants, 72s. 6d.; hematite 
warrants, 81s. lld. f.o.b. Cumberland ; Middlesbrough No, 3 
73s, 9d. prompt. Iron ore: Rubio, 20s. to 20s. 6d.; Tafna, 19s, +4 
19s, 6d. Steel: Rails, heavy sections, £7 10s. to £7 15s.; light 
ditto, £8 10s. to £8 15s, f.o.b.; Bessemer steel tin-plate bars, 
£7 5s.; Siemens steel tin-plate bars, £7 7s. 6d. to £7 10s,, al] 
delivered in the district, cash. Tin-plates: Bessemer steel 
coke, 16s. 9d. to 17s.; Siemens, coke finish, 17s. to 17s, 34) 
Pitwood: 16s. 9d. to 17s, London Exchange Telegram: ‘opper, 
£78 10s.; Straits tin, £13410s, Freights: Steady, ; 
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THE FRENCH SUBMARINE Boat Morse is said to have 
attained a speed of 12°32 knots. This, says Le Yurst, means that 
she can be depended upon for a speed of 10 knots, against the 
8 knots of the Gustave Zédé, With reference to the other French 
submarine boats, the Minister of Marine, in the discussion on the 
Budget, stated that the reasons for the delay in building the 
Triton and Siréne, the two boats of the Narval type, were that in 
the case of new types of vessels improvements always suggested 
themselves, and that the designer of the Narval wished to take 
advantage to the utmost of these improvements in building the 
new boats, 

TRADE AND BusiNEss ANNOUNCEMENTS,—Bryan Donkin and 
Co., Limited, have amalgamated their business with that of Clench 
and Co., Limited, of Lincoln Engine Works, Chestertield, and the 
two companies will henceforth do business under the new name of 
Bryan Donkin and Clench, Limited. Both works will be carried 
on as hitherto, but the head offices for both works will be at Ber. 
mondsey, where all communications should be addressed.—The 
Newtown and Llanllwchaiarn Urban District Council have engaged 
Messrs. Beesley, Son, and Nichols, civil engineers, of West. 
minster, to prepare a report upon the improvement of the water 
supply of the town to meet the requirements of the local Ad.— 
Mr. G. W. Webb has been appointed manager of Fry and (o,, 
Limited, showrooms at 19, Farringdon-avenue, representing 
Joyner and Co., Limited, of Icknield-square, Birmingham, mant- 
facturers of gas and electric light fittings, &c. 

NAVAL ENGINEER APPOINTMENTS. —The following appointments 
have been made at the Admiralty :—Fleet Engineers: Robert B, 
Priston, to the Goliath, on commissioning ; H. T, Hammond, to 
the Victorious, on recommissioning at Malta ; G. W. Barry. to the 
Revenge. Chief Engineers: F. Kingsworth, to the Vivid, addi- 
tional, for the Harrier ; William Duffell, to the Goliah, additional, 
for the tender Janus, for passage to the China Station, in lieu of 
a chief engineer, and after to the Taman, additional, for the Janus; 
M. Sennett, to the Vivid, additional, for the Phoebe, in lieu of a 
chief engineer ; Charles F. B, Pendleton, to the Vivid, additional, 
for the Otter, in lieu of a chief engineer ; George W. Baldwin, to 
the Duke of Wellington, additional, for the Surly, in lieu of a 
chief engineer ; John H. Jenkin, to the Vivid, additional, for the 
Falcon, in lieu of a chief engineer; John A. Cook, to the Vivid, 
additional, for the Hussar, in lieu of a chief engineer ; Horace 
G. Summerford, Henry J. Loveridge, both to the Goliath, on com- 
missioning ; G. E, Wheatley, to the Pembroke, and to the Cossack. 
Engineers: R. H. C. Ball, to the Victory, for the Star, in lieu of 
chief engineer; R. A. Hunter, to the Victorious, on recommis- 
sioning at Malta; J. P. Leahy and J. T. C. Butland, to the Re- 
venge. Assistant Engineers: James Hughes, to the Furious; 
Harry E. Nicholls, to the Pembroke, additional, for drafting and 
mobilising engine-room ratings and for general services in the 
Reserve ; Alfred W. McKinley, to the Pembroke, additional, for 
the Goliath, and after to the Goliath on commissioning ; Francis 
Graham and Francis B. O’Dogherty, both to the Goliath, on com- 
missioning ; F. H. Lyon, to the Barfleur ; H. S. Morley, to the 
Victorious, temporary; A. J. C. Moore and T. E. F. Lilburn, to 
the Victorious; A. S. Gush, F. L. Crook, and 8. R. Lewis, to the 
Revenge ; Henry E. Wolf, to the Vivid, additional, for the Albion ; 
Francis J. Roskruge and Edward H. Messon, both to the Vivid, 
additional, for the Charybdis, Probationary Assistant Engineers: 
A. A, Allen, to the Victorious, 


AnrMour PLATE IN AMERICA.—The latest phase of the question 
dealt with in our article last week is indicated in the following 
notice, which appeared ina recent issue of the Philadelphia Keen- 
ing Telegraph :—‘ A report will presently be made by the Naval 
Committee of the House of Representatives on the Naval Appro- 
priation Bill, and in this report some provision will necessarily be 
included for the repair of the egregious blunder made by Congress 
at the last previous session in the matter of obtaining armour plate 
for our new warships. This blunder occurred in making such unin- 
telligent regulations respecting the procurement of armour plate 
that nofplate was obtainable and none has been obtainable from that 
time until this, A limitation was put on the price to be paid for the 
plate, which was below the market at that time, and this limitation 
was so binding that it was impossible to modify the regulations, 
and no contracts for the required material could be negotiated. As 
to the reasonableness of the price which, it is said, the House Com- 
mittee intends to insert in the Appropriation Bill, it is to be 
observed that the figure is still a as way below the current 
market. The Japanese Government is paying in Europe 700 dols. 
per ton for armour plate, and 600 dols. per ton is the lowest figure 
quoted in foreign markets this year. The plain common sense of 
this whole business is that Congress is not competent to fix prices. 
The adjustment of market prices is a matter beyond the reach of 
legislation, and it is merely a piece of populistic folly to enact 
legislation that can not in the nature of things be enforced. Con- 
gress should do either one of two things with respect to procuring 
armour plate for our new navy. It should either stop tampering 
with the matter of price, which is beyond control, and leave the 
Navy Department free to do the best that can be done, or else it 
should appropriate 20,000,000 dols. or 25,000,000 dols. for the 
establishment of a Government plant for the manufacture of plate. 
In the latter case armour plate would cost, perhaps, 1000 dols. : 
ton, but the navy tet eventually have its needs supplied, 
whereas under the present foolish arrangements the probabilities 
are that no plate will be procured at any price whatever. 
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NOTES FROM GERMANY. 


(From our own Correspondent. ) 
ess on the 
s been brisk and satisfactory. 
market and continues scarce 
ai hole and there has been a most vigorous 
all sorts of manufactured iron and 
the railway and engineering henmeiine being 
jally well Quotations may be con- 
remunerative, and are inclined to move 
— Structural iron and hoops have been 
caning request during the past few weeks ; 
last-named article a good foreign demand 
= heen experienced recently, and there is an 
ead asing firmness felt in quotations. The 
Silesian rail works have also raised their quota- 
so asking M. 145 to M. 152 p.t. for common 
tions, wile light section rails often realise M. 160 
wt The favourable position of the girder trade, 
; which reference was made in last week’s letter, 
- Jed to a rise in quotations, M. 158 to M. 160 
hes price now ; production for 


ing the basis 
fhe Les months is reported to have already 


~ ‘consumers of drawn wire come forward very 


freely with their orders, and there is a brisk 
for wire nails, which are now 
inquiry report all th the 
realising M. 280 p.t. Taking it al roug , the 
yarious departments of the iron industry could 
not possibly be in a better condition than they 
are at present, and as the outlook may be con- 
sidered decidedly bright and hopeful, increasing 
stiffness, and an advance here and there, will be 
noticed in prices during the next months. 

In spite of the colliers strike, and of the re- 
ductions in output connected with it, demand on 
the Austro-Hungarian iron market has continued 
to show a slight improvement in some branches. 
For the present, structural iron and plates are 
the articles most inquired for, Consumers are, 
on the whole, inclined to hold back with their 
orders as much as possible, the opinion prevailing 
that prices will be further reduced in the next 
month, and so there is but little life stirring in 
the different departments. 

During this week and the last, activity on the 
Belgian iron market has been strong in all depart- 
ments, and a very animated tone prevails, 
prospects being decidedly bright. i 

From week to week the French iron market 
appears to be gaining in strength. A very lively 
trade is done in raw as well asin finished iron, and 
the prices realised are most satisfactory, merchant 
iron being bought at 280f. p.t.; new steel rails, 
250f. p.t.; and steel plates, 350f. p.t. Owing to 
several large marine orders that have lately been 
given out, plates for shipbuilding purposes show 
increasing firmness, A fair export in steel and 
steel-manufactured goods is done to Russia ; there 
are many French ironworks that have branch 
establishments in Russia, and what cannot be 
produced at these works is, naturally, sent over 
from France directly. The prices for plates and 
rails that were given above, may, on the whole, be 
considered as the ruling quotations, but in many 
instances, orders for immediate delivery could not 
be placed unless higher prices were promised. 

The Russian iron industry continues to improve, 

and there are good accounts coming in regarding 
employment and consumption. Statements 
recently given show the production of pig iron 
in the Ural to have been forty-four million pud 
for 1899, which is 1,300,000 pud more than was 
produced in 1898, A further increase in the out- 
put of pig iron is expected for the present year, 
as four new establishments with seven blast 
furnaces are to begin operations soon ; the pro- 
duction of the above works is estimated to amount 
on four million pud annually. 

Coal is scarce in Russia as in most countries, 
and a Government order has therefore been 
issued, allowing duty free import of foreign coal 
for their own consumption to all the railways of 
the realm from January 21st to September Ist of 
present year, 

The colliers’ strike in Austria, or rather Moravia, 
has caused a considerable advance—up to 40 per 
cent.—in the prices for coal in Switzerland. 
Having well-filled stores, the Swiss coal merchants 
are profiting by the Austrians’ calamity, and are 
doing a fair and remunerative business. Numer- 
ous coal trains from the Saay district are daily 
going from Basle, +/@ Ziirich-Arlberg, to Austria. 
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AMERICAN NOTES. 
(From our own Correspondent.) 


‘ New York, March 14th, 1900. 

_ THE situation in the metropolis is satisfactory 
in all respects. There are no signs of any re- 
actionary tendency in any direction. The volume 
of money is large and satisfactory. The financial 
legislation which has just passed Congress will 
receive the assent of the President in a day or 
two, which means what might be termed an 
inflation of currency. Some forty to fifty million 
dollars will be added to the currency as shortly 
as the changes can be made. It will probably 
result in the establishment of some banks 
throughout the South and West. This is the 
greatest financial measure that has ever been 
enacted in this country. It means an abundance 
of money, a stimulation of enterprise, an enlarge- 
ment of our industrial activity, the building of 
railroads, and a general industrial impetus, such 
as we have not as yet witnessed. The testimony 
of manufacturers, and bankers, and railroad 
magnates is that we are ready for it, and that 
the money can be profitably employed in all the 
channels which are needing this assistance. 

_In the iron trade there is not much new to note. 
Conditions continue about as they were. Pro- 
ductive capacity is very heavy, east, west, and 
south. Blast furnace capacity fell off slightly 
because of the scarcity of coal. : 
hie minus coal, coke, and anthracite coal rule 
high and firm. Blast furnaces have very little 
iron on hand, but there is a slight lation 


but at present prices and present demand we can 
sell all we have at home. It will necessitate a 
drop in prices of about 1 dol. per ton, and it is 
the opinion of some that this will take place next 
summer, when we can pick up the foreign trade, 
which will amount to something like a quarter 
and a-half million tons of iron. In a week spring 
will be at hand, and orders will be precipitated, 
which will call for all kinds of materials, All 
raw material will be higher this year than last, 
and probably scarcer. 


ENGINEERING NOTES FROM 
SOUTH AFRICA. 
(From our own Correspondent.) 
Maritzburgh, Februvry 24th. 

THE traction engines have surprised everyone 
at the front, not only by their power of dragging 
burdens over soft ground, but of hauling heavy 
guns up quite considerable ascents. They proved 
of great service in this direction during the fight- 
ing round Colenso. Two of these engines recently 
travelled the journey of thirty-six miles from the 
front to Maritzburg, with three empty wagons 
behind them, over exceedingly rough roads, in 
about fourteen hours. This makes them by far 
superior to the bullock wagon as a means of 
transport. 

Natal coal mining is, of course, quiescent just 
now, with the coalfields in the hands of an in- 
vading enemy. However, at one of the com- 
pany’s meetings the other day, the Chairman 
drew attention to the future shipping importance 
of Durban, which ought to become the coaling 
station of the Indian Ocean, and urged that the 
Government ought to support the coal industry 
with lower railway rates and increased facilities 
and the supply of native labour. He urged that 
Cape Town alone took 600,000 tons of coal yearly, 
while the annual production of the Natal coal- 
fields has not yet reached 400,000 tons. Asasort 
of quid pro quo, it is claimed that the use of local 
eth on the Natal Government Railways, instead 
of Welsh, has produced a saving of £123,000 a 
year. 


LAUNCHES AND TRIAL TRIPS. 


CHINA, steel screw steamer ; built by, Wigham 
Richardson and Co,, Limited ; to the order of, 
Austrian Lloyds’ Steam Navigation Company ; 
dimensions, 41ft., 52}ft.; engines, quadruple- 
expansion, Yarrow, Schlick, and ‘Tweedy system : 
constructed by, the builders ; launch, March 14th. 

Lvcta, steel screw steamer ; built by, Craig, 
Taylor, and Co.; to the order of, Fratelli Cosulich, 
and Co.; dimensions, 290ft., 42ft. 6in., 18ft. 10in. ; 
engines, triple-expansion, 2lin., 35in., 57in., by 
39in., pressure 160 lb.; constructed by, MacColl 
and Pollock ; launch, March 15th. 

RvuTH, steel screw cargo steamer ; built by, C. 
S. Swan and Hunter, Limited ; to the order of, 
Mr. Hagbart Waage ; dimensions, 341ft., 48ft., 
27ft. Sin. ; to carry, 5900 tonsdeadweight ; engines, 
triple-expansion, 234in., 38in., 64in., by 42in., 
pressure, 180 ]b.; constructed by, T. Richardson 
and Sons, Limited ; launch, March 15th. 

IsMAILA, cargo steamer ; built by, Sir Raylton 
Dixon and Co., Limited ; to the order of, British 
India Steam Navigation Company ; dimensions, 
424ft. Gin., 50ft. 84in., 32ft.; to carry, 8000 tons 
deadweight ; engines, triple- expansion; con- 
structed by, T. Richardson and Sons, Limited ; 
launch, March 17th. 

BoLivIANA, steel screw steamer; built by, 
Furness, Withy, and Co., Limited ; to the order 
of, British Maritime Trust, Limited ; dimensions, 
382ft.; to carry, 7675 tons deadweight ; engines, 
triple-expansion, 25in., 40in., 68in., by 48in., 
romania 180 lb.; constructed by, Sir Christopher 

‘urness, Westgarth, and Co.; launch, March 
17th. 

CarpiuM, oil tank steamer; built by, Sir W. 
G. Armstrong, Whitworth, and Co., Limited ; to 
the order of, M. Samuel and Co.; dimensions, 
426ft., 52s., 23ft. 9in.; engines, triple-expansion, 
28in., 46in., 77ft., by 48in., pressure 180 Ib.; con- 


THE PropvcTion oF CoprEeR in the United 
States last year amounted to 262,105 tons, an in- 
crease of 27,934 tons over 1898. Importations of 
foreign copper in the year amounted to 39,858 
tons, an increase of 26,958 tons over the preceding 
year. The consumption of copper in 1899 is esti- 
mated at 162,000 tons, an increase of 48,000 tons 
over 1898, 

CaBLE REPAIRING STEAMSHIP JOHN PENDER.— 
On the 13th inst. R. Napier and Sons, Limited, of 
Govan, launched the John Pender, a twin-screw 
cable steamer of about 2400 tons, for the Eastern 
Telegraph Company, Limited. This vessel is 
larger than the five other cable steamers that the 
same firm has built for the company. Her 
general dimensions are :—Length between per- 
pendiculars, 305ft.; breadth, 41ft.; and depth 
moulded, 26ft. 8in. to spar deck. The vessel has 
been built to class 100 Al at Lloyd’s, under 
special survey, and is fitted in accordance with 
the Board of Trade regulations for a passenger 
certificate. The upper deck is flush all fore and 
aft, to obtain an unobstructed lead from the four 
cable tanks and a portable one to the picking-up 
and paying-out machines at the bow and stern ; 
the spar deck is of teak, and the appliances of 
the latest type have been provided for the diffi- 
cult and delicate service on which the vessel is to 
be employed. These include the cable gear, with 
two pairs of compound engines, dynamometers, 
turning-over gear, sounding machines, search- 
light, and a very complete installation of electric 
lighting, with duplicate dynamos. The propelling 

hinery consists of two sets of triple-expansion 


- stock noted. ilroad companies are very 
buyers of all- kinds of railroad material. 
: ridge builders have more than they can handle, 
and for two or three years an immense amount 
of construction work will be hurried through. 
All the railroads are as busy as they can be, and 
orders are now awaitii acceptance. The 
inquiries of the past two or three weeks show that 
great deal of pig iron will be wanted abroad, 


engines, having cylinders 22in., 35in., and 584in. 
diameter respectively by 3ft. stroke, and three 
single-ended boilers for a working pressure of 
1751b., with Howden’s system of forced draught, 
manganese-bronze propellers, &c. Being built 


with a cutwater stem and graceful lines, the new 
steamer is a very handsome craft, and looks like 
a large yacht. Her appearance will be enhanced 
by a smart schooner rig. 


THE PATENT JOURNAL. 


Condensed from ‘The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


4607. Evectrricat Gas Liouters, H. von Arnswaldt, 


Liverpool. 
4608. Heatinc by Hor Warer, L. J. M. Rouguand, 


Liverpool. 
4609. Wuizzers for Dryinc Gray, W. Rowlandson, 


Liverpool. 


| 
4610. Toots for Currinc Bever GEAR WHEELS, W. T. 


Smith, Manchester. 


“ ” | 
»® When inventions have teen “ commumicated ” the | 4611. Iscanpescent Gas Licut Lamps, A. Rosenthal, 


name and address of the communicating party are | 


printed in italics. 
9th March, 1900. 


4518, ArTIFICIAL H , 8 U. B h 
4519. Sweepers for Carvets, &ec., C. J. Shirreff, 
London. 


4520. Waaon Jack, C. J. Shirreff, London. 

4521. Toots, A. W. Towse, H. Allen, and O. Lindley, 
London. 

4522. KNIFE-GRINDING Macuines, J. E. Mennessier, 
London. 

4523. Apparatus for PLayina a Game, D. Balsillic, 


4524. ADJUSTABLE CaLenpars, F. Bornstedt, London. 


4525. MAKING ORTHOTOLUENSULPHONIC CHLORIDE, 
O. Imray.—(The Basle Chemical Works, Switzer- 
land.) 


4526. Stoves, C. Clamond, London. 
4527. TELEPHONE TRANSMITTERS, C. Adams-Randall, 


London. 

4528. Execrric TeLepnony, C. Adams-Randall, 
London. 

4529. Srencn Traps for Water-cLosets, J. Farley, 


London. 

4530. Stoppers for Borries, G. W. Betjeman and W. 
Candland, London. 

4591. Stream Heatina, C. A. Ball, London. 

4532. Svoppinc TAppPING-HOLES of Furnaces, H. H. 
Lake.—(S. W. Vaughen, United States.) 

4533. MACHINES for PLANING Woop, W. Kerr, London. 

4534. Printinc on Raw Siik, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany.) 

4535. Pumpinc Enarnes, C. L. Heisler, London. 

4536. Propuctnc CoLp Air, T. and W. L. Cole, 
London. 

4537. BascuLe Bripcg, J. P. Cowing, London. 

4538, Drep-wELL Pumps, D. Y. Annan, London. 

4539. Testinc Systems, E. Schuster. London. 

4540. Counting Apparatus, W. L. ise.—(J. A. 
Brynie and Steinkopt, Norway.) 

4541. Apparatus for GrinpiInc, C. W. 
London, 

4542. Hotpine Basins in Position, A. Frost, London. 

4543. BicycLe Exercisinc Stanp, C. C. Nott, London. 

4544. Pneumatic TirE Pump, W. Kennedy-Pcters, 
London. 

4545, E. L. Appleby, London. 

4546. Disruayinc Cur Fiowrrs, C. J. Wakefield, 
London. 

4547. WatTerR-TUBE STEAM Boivers, R. Goslin and The 
— Patent Forced Draught Furnace Syndicate, 
London. 

4548. Pites, G. L, Mouchel, London. 

4549. Posts, G. L. Mouchel, London. 

4550. Marcu Hoipers, M. Hanus, London. 

4551. Hypravtic Jack, E. Sclaverand, London. 

4552. Pipe Coup ines, R. Dresser, London. 

4553. Woop-woRKING Macuinery, T. Barnard, Port- 
slade, Sussex. 

4554. Woop-woRKING Macuinery, T. Barnard, Port- 
slade, Sussex. 

4555. Execrric Distrisution, J. G. Lorraine.—(F. 
Bedell, United States.) 

4556, SoLIpIFYING CRYSTALLINE Boptgs, W. P. Thomp- 
son.—(V. Karavodine, France.) 

4557. DistRipuTING ELectric CuRRENT, W. P. Thomp- 
son.—{J. Dulait and 0. Garbe, Belgium.) 

4558. Heatinc Apparatvs, D. Sinclair, Liverpool. 

4559. MANUFACTURE of SWEATMEATS, Haensel, 
Liverpool. 

4560. Mrixinc Sorips and Liquips, M. Hecking, 
Liverpoo! 

4561. ELecrric Tro.ieys, A. F. Cothias, Liverpool. 

4562. EnveLopes, G. Janett and H. Scholz, Liver- 


Nystrém, 


pool. 
4563. APPLIANCE for Toastinc BreEap, G. Talliss, Bir- 
mingham. 
4564. Sarety Vatves, J. Hodgkinson, J. Hopkinson 
and Co., Ltd., and J. Lowis, London. 
10th March, 1900. 


4565. Firrproor Door Frames, J. 8S. Reynolds, King- 
ston-on-Thames. 


4566. Water Frasx, C. Crane and F. L. Bowen, 
London. 

4567. Cramps for Woop Workers, J. W. Phillips, 
London. 


4568. DecoraTinGc Ceramic Ware, S. H. and W. H. 
Miles, Stoke-on-Trent. 
4569. SELF-acTING Mugs, J. H. Gale, Huddersfield. 


| 4570. Cranes, W. H. Vaughan and T. Foster, Man- | 


chester. 

= APPARATUS for VENTILATING Rooms, G. Simpson, 
sondon. 

4572. Winpow SasH Fasteners, C. and W. Lockley, 
London. 

4573. CLuss, A. Simpson, London. 

4574. PHoroGRAPHIC CAMERA STAND, E. M. M. Smith, 
London. 

4575. CONTROLLING FEED Apparatus, W. 
Simpson, F. Godlee, and D. H. Simpson, Man- 
chester. 

4576. WRITER’s COMBINATION ARTICLE, W. J. Cross, 
Birmingham. 

4577. TRaNsFERS, Iliffe, Sons, and Sturmey, Ltd., and 
E. M. Iliffe, Coventry. 

4578. EXPANDING TaBLEs, J. D. Dalton, Newcastle-on- 


Tyne. 

4579. Car Covuptines, J. Liddle.—(/. W. Thomas, 
United States.) 

4580. Lamp BurRNER ATTACHMENTS, J. H. Stone, 


4581. TripticaTe Gic Sappie Pate, T. Wincer, 
Walsall. 

4582. CycLe Lamps, H. Lucas and A. C. Davison, 


mdon. 
4583. Larne Cuucks, A. Herbert and ©. Harmer, 
mdon. 

4584. Warp Macuatnes, H. Hill, London. 

4585. ProsecTiLes for ORDNANCE, J. M. Herring, 
London. 

4586. TELEGRAPH RECEIVERS, L. Cerebotani and A. 
Silbermann, London. 

4587. Gas Burners, C. Simkin.—(7. D. Wardlaw, 
Canada.) 

4588. Arr Va.tvss for TrrEs, J. Saville, Dukinfield. 

4589, EXPLOsIVE ProsEcTILEs, J. O. Ince, London. 

4590. Friction Rotiers, T. Wintringham and 8. H. 
Wills, London. 

4591. ELECTRICITY 
London. 

4592. TRANSMITTING EneRcy, W. H. Lock and P. C. 
Lawless, London. 

4598, NrrRo-ExpLosives, W. D. Borland, London. 

4594, SEWING MACHINE ATTACHMENT, P, A. Newton.— 
(J. Keats, France.) 

4595. Tooxs, E. E. Prestwich, L. N. Burt, 
and 8. A. Parkes, London. 

4596. Water Cuutss, B. Sykes, London. 

4597. Hair Fasteners, C. Greb, London. 

4598. ATTACHMENT for FounTaAIN Pens, H. J. Dixon, 
London. 

4599. Winpow Fasteners, S. Burton, London. 

4600. Stkam GENERATORS, A. Montupet, London. 

4601. Post-carp, W. P. Thompson.—(Buf and Mettler, 
Switzerland.) 

4602. Automatic Coup.ine, P. Hanley, London. 

4603. Trap for brrps, P. Hanley, London. 

4604. Lirg-savine JacKET, E. Montagnoli, London. 

4605. ManuractureE of Bricks, W. P. Thompson.—(A. 
T. Tigerstedt, Finland.) 

4606. pane Gas at a Distance, J. Anspach, Liver- 
pool. 


Meters, P. Warwick - Davies, 


| 
t, London. | 


Manchester. 
| 4612. Envevopes, C. A. K. Hopkins, Birmingham. 


| 4613. Rock-DRILLING Macutvges, Siemens Bros. and 


Co., Limited. —(Siemens and Halake Alttien Gesell- 

achast, Germany.) 

| 4614. Dryinc Taick Sricky Wenck, 

| London. 

4615. SusstituTe for Gum, E. and M. Schaal, London. 

4616. BottLes with Two CompartTMEntTs, C. Sebastian- 
Smith, London. 

4617. AppLyinc Execrric CURRENTS to ELEcTRICc 
Licutre, H. F. K. Picard, London. 

4618. InksTanps, W. T. Shaw, London. 

4619. Runninc Gear for AuToMoBILEs, R. E. Phillips. 
(C. A. Lindstrom, J. Hewitt, and T. Hevitt, United 
States.) 

4620. VaLve Seats, J. Hopkinson, J. Hopkinson and 
Co., Limited, and J. Lowis, London. 

4621. Non-conpuctinc Herat Coverincs, E. Green- 
wood, London. 

4622. Reversinc ELectromorors, A. Reichwald.(F 
Krupp, Germany.) 

4623. ApsusTina the ExevaTion of ORDNANCE, A. 
Riechwald.—( F. Krupp, Germany.) 

4624. Dress Stubs, J. Quednau, London. 

4625. Drivinc Banp Fasteners, A. T. Austin, Bir- 
mingham. 

4626. Reversinc Gear, E. Ktihlstein and J. Vollmer, 
London. 

4627. Rotary Pumps, J. C. Brooks, London. 

| 4628. Takinc DPentat Impressions, H. D. Osgood, 
London. 

4629, Fusinc Coppzr, C. J. M. Marrier, London. 

4630. FLUID-PRESSURE AcTUATING VaALvEs, R. E. P. 
Craven, London. 

4631. Ciuss, W. 8S. Traill, London. 

4632. Hyprautic Jacks, C. Willetts, jun., 
mingham. 


Liquips, A. 


Bir- 


12th March, 1900. 


4633. MANUFACTURE of Pitz Fasrics, 8S. Roberts, 
Halifax. 

4634. SHEATH and CuTTinG Nippers, W. P. Jones, Bir- 
mingham. 

4635. BacK-PEDALLING Brakes, J. H. Kirk, W. H. 
Merifield, and G. and C. Markt, Birmingham. 

4636. Fasteninc for Urensit Covers, F. T. Stevens, 
Staverton, near Trowbridge, Wilts. 

4637. Pockrt-nook and Penci. Latcu, H. M. Salmony, 
London, 

4638. Weravinc Looms, E. Hollingworth.—(@. F. 
Hutchins and H. Wyman, United Statex.) 

4639. OveRHEAD Evecrric RaiLway TROLLIEs, W. 
Harley and J. Duggan, Liverpool. 

4640. Currs and WristBanpbs, G. R. Stokes, Hanley. 

4641. Propuction of Gas, W. F. Richards, Sketty, 
Swansea. 

4642. MetaL CoRNER-PLATE for BRIDLEs, G. Drewey, 
Fenton, Staffs. 

4643. Promotina CircutaTion of WaTER in STEAM 
Generators, J. R. Rhodes, Manchester. 

4644. ComBINED Paper and 8. Realff, 
Brighton. 

4645. New Lire-PRESERVING Dress, G. G. Turnbull, 
Glasgow. 

4646. Apparatus for TopoGRAPHICAL SURVEYING, A. F. 
Mockler-Ferryman, Nuneaton. 

ba ATTACHING Buttons to SHogs, W. Wass, Notting- 

am. 

4648. PerroraTinc SHeet Meta, J. W. Sankey and 
W. Burton, Wolverhampton. 

4649. CueckiNe the of Bicycies, H. Bancroft, 
Church, near Accrington. 

4650. BuURNISHING MeTaL, J. C. Staples and T. F. 
Westley, Birmingham. 

4651. Writinc Instruments, G. L. Lambert, Notting- 
ham. 

4652. Drepcr Buckets, J. Price, Cork. 

4653. CycLe Seats, T. R. Atkinson, Bristol. 

4654. Jornts with EARTHENWARE, W. Robin- 
son, jun., Bristol. 

4655. Locks, R. W. H. Rodney, Bristol. 

4656. Preparp MECHANISM, J. McKenzie, Bristol. 

4657. Rartway Coup.ines, J. Mabbett, Bristol. 

4658. HypravLic Presses for MEAL Cakes, J. Feaver, 
Bristol. 

4659. Prosectiies, A. Donald, Dundee. 

4660. Foc Sicnat Batrery, C. E. Starckey, London. 

| 4661. CRYSTALLISATION of ImpuRE Sucar, C. Steffen, 

mdon. 

4662. CARD MaRKERs and INpicaTors, J. S. Ransome, 

London. 

| 4668. Ick CrEaM Freezers, J. B. Schiffer, London. 

4664. Fare and Ticker Puncn, L. Weber, Bexley 
Heath, Kent. 


4665. The Rapip Snow Metter, T. Smallwood, 
London. 
4666. BaLL-BEARINGS for Heavy VEHICLES, R. J. West, 


London. 
4667. TRaNsMITTING Rotary Motion, W. F. Williams, 


mdon. 
4668. WHEELED AMBULANCE STRETCHERS, Baron de 
Wagstaffe, London. 
4669. ADVERTISING APPARATUS, La Société Artistiqnue 
de Publicités Nouvelles, London. 
4670. SEPARATING O11 from Water, A. G. Brookes.— 
(Breda and Holzt, Germany.) 
4671. Lamp Suave Titers, The General Engineering 
Company, Limited, London. 
4672. ELecrricaL TrerMINALs, W. Walker, jun., 
R. S. Lloyd, E. 


London. 

4673. MACHINES, 
Elliott, and H. J. Dowell, London. 

4674. Brnpinc Meat, J. F. Bimm, Kingston- 
on-Thames. 

4675. ANTI-BALLOONING ARRANGEMENTS, A. Seeley, 
Manchester. 

4676. SoLuTIOoN of Ozone in PETROLEUM, M. Otto, 
London. 

4677. Monoazopyss, R. B. Ransford.—(L. Cassella and 
Co., Germany.) 

4678. VessELs, H. Kjaertinge, London. 

4679. Toorupick E. Edwards.—{C. Friedrich, 
Germany.) 

4680. ELecTric AccumMULAToRS, A. Miiller, London. 

4681. Licutinc Topacco Pipgs, F. Baker, Birming- 


ham. 

2. StartTinc Horses at Races, C. A. Chapman, 
London. 

4683. Brusues, L. Rath and M. Israelski, London. 

4684. PaRLouR Quoits, G. H. Butterly and F. Berry, 
Manchester. 

4685. Etectricity Meters, A. Wright and The Reason 
Manufacturing Company, Limited, London. 

4686. SMoKE Consumine Stoves, H. Perfett, London, 

4687. BrpsTEaps, A. H. Raven, London. 

4688. Cookin, H. Higgins, London. 

4689. TREATMENT of Woop, H. Higgins, London. 

4590. KrEprnc Coon the BarrEts of Guns, W. H. 

FitzGerald, London. 

4691. Vatves for FLusHinc WaTER-cLosEts, H. G. 
Bedel and J. Welsby, London. 

4692. ALCOHOLIC Beveracss, A. Bernstein, London. 

4693. Fotpinc Skat and E. R. de Freystiidtler, 
London. 

4694, CoNVEYING Straw to Compressors, C. Whittome, 
London. 

4695. COIN-FREED VENDING Devices, J. O. Tonkin, 
London. 

4696. PIGEON-RELEASING AppaRaTus, F. Baugniet, 
London. 

4697. RANGE-FINDERS, A. J. Boult.—(H. Rose, Ger 
many.) 

4698, NuT-Locktne Devices, J. J, Simons, London. 
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4699, Lever or Tumpter Locks, D. R. Ratcliff, 
London. 

4700. Tanks for Cootinc Purposrs, W. A. Hughes, 
London. 

4701. Provectites for Guns, W. G. Potter, London. 

4702. BREECH MECHANISM for ORDNANCE, W. G. Potter, 
London, 

4708. Gar Hooxs, J. Silvester, London, 

4704. Apparatus for “ DayLicut” 
Cuanoine, W. Watson, London. 

4705. NoN-SPILLABLE DRINKING TRouGHS for TRAVEL- 
Line Baskets for Pigrons, Xc., C. and H. Woods, 
Aldershot, 


18/h Mareh, 1900. 


4706. Evecrric Switcues for Circvutts, 
J. Lightfoot, Manchester. 
4707. Weapons of War, J. Morris, jun., Cattistock, 


Dorset. 

4708S. JincLEs for Various Uskgs, A. S. Cartwright, Bir- 
mingham. 

CaB_e Jornt Boxes, G. H. Nisbett, 
sive Us 

4710. Spinntnc Frames, A. C. Butler, Bolton. 

4711. CanpLe Lames, W. 8S. Hubbard and E. 
Hartridge, Leeds. 

4712. CHLORIDES and Oxipgs, J. Hargreaves, Farn- 
worth-in-Widnes, Lancs. 

4713. Gas Apparatus, W. H. Parnall and 
I. J. Ruth, Kingston-on-Thames. 

4714. PorTaBLe Vapour Batus, S. Wygal, Kingston- 
on-Thames. 

4715. ExpLosion W. W. Bannister, Crawley, 
Sussex. 

4716. Sprsxs for Hoipinc Cuarrs, C. 
Stuart and A. J. P. Whitaker, Cardiff. 

4717. AvuTomaTicacty EXTINGUISHING Lamps, D. 
Reynolds, Glasgow. 

4718. for MAKING CIGARETTES, J. Macdonald, 
Glasgow. 

4719. Evectrric Motors, J. Marr and W. C. Laidler, 
Newcastle-on-Tyne. 

4720. Execrric Licurinc of Ramway CARRIAGES, 
G. M. Brand, Glasgow. 

4721. Humipiryinc Apparatus, J. V. Musgrave, 
Bradford 

4722. MeasurING Ru es, R. Webster and A. G. 
Thornton, Manchester. 

4723. BEVELLING Mounts for Picturgs, R. E. Evenden, 
Brighton. 

Paper, A. Maurice, Exeter. 

4725. Wire Niprers, F. H. Smith, Birmingham. 

4726. ComBrnep Saucepan Houper, J. Griffiths and T. 
Hollins, Birmingham. 

4727. Wixpine, G. F. Sturgess, Leicester. 

4728. Wrxvine, G. F. Sturgess, Leicester. 

4729. Drivine Gear, G. F. Sturgess, Leicester. 

4730. Covuptincs for RatLway Wacons, H. Meach, 
Dundee. 

4731. Drivrnc Congs, A. Lees and Co., Limited, and 
T. Bosworth, Manchester. 

4732. Currine Srext, E. Gittings, jun., Walsall. 

4733. Sotrp LeaTHER Button, R. Pope, Bristol. 

4734. TyPE-SETTING Macuings, A. G. Brookes.—(P. H. 
McGrath, United States.) 

4735. Water Puriryinc Apparatus, A. J. Boult.—(¢. 
L. Kennicott and C. J. Blair, United States.) 

4736. Gas for ILLUMINATING PuRPosEs, A. H. Arzt, 
London. 

4737. Cummyeys, A. J. Boult.—(P. Dickinson, United 
States.) 

4738. Rim Bsaake Apparatus, Humber and Co., 
Limited, and E. Powell, London. 

4739. Gas Meters, T. H. J. Leckband, London. 

4740. Macutngs for Makino Fences, A. J. Boult.—(A. 
B. Roberts, United States.) 

4741. ATTACHING FLOWERS to GARMENTS, C. Vogel, 


rlin. 
“=. Bepstgaps, A. Bennesch and K. Liebsch, 
r 


in. 

4743. Ecraseurs, M. Jaenicke, Berlin. 

4744. MECHANICAL SToxers, J. Vicars, sen., T. Vicars, 
and J. Vicars, jun., Liverpool. 

4745. CROCODILE TUBE-CLEANING APPARATUS, A. M. 
Turner, Ayr. 


4748. The Humane Nosk-pac, P. <A. Coard, South 
Woodford, Essex. 

4749. VENTILATING-SHAFT Tops, J. Johnston, London. 

4750, Rerricerator, R. Schiittler, London. 

4751. ConstructTinc Buriat W. Bramley and 
B. Lawn, London. 

4752. Toy, J. W. Ford, London. 

4753. Sreerinc Gear for Suips, T. L. Livingston, 
London. 

4754. Propuctnc Wer Vapour from Dry Steam, P. R. 
J. Willis. (D. Haworth, United States.) 

4755. VAPCUR-INHALING AppaRaTuUs, A. J. Boult — 

J. EB. Korringer, Germany. 

56. Surtinc Cytinpers, H. Kutchera, London. 

. Sma Aras, A. du Lac and W. Pirrie, London. 

4758. CARBURETTING AERIFORM FLvIDs, E. A. McAllis- 
ter and J. W. Gilroy, London. 

4759. Carsuretror, L. A. McAllisterand J. W. Gilroy, 
London. 

4700. Awnrtne for Omnrpuses, G. Newberry, London. 

4761. CurTAIN Supporters, A. T. K. Hawley, London. 

4762. Dumprnc Cars, M. F. Blake, London. 

4763. COIN-PREED MEcHANISM, &c., A. M. Argles, 
London. 

4764. Brzastwork for Mititary Uses, F. F. Jones, 
London. 

4765. Roventnc for HorsesHogs, A. Privett 
and W. J. Lamb, London. 

4766. Castine Gear for ANnimats, &c., A. Blume, 
London. 

4767. Implement for Usk of Butcuers, W. Taylor, 
London. 

4768. Pipes, A. Mayor, London. 

4769. GearInc for VELOcIPEDEs, W. H. Cooke, 
London. 

4770. Couptines, E. F. Pendexter and C. A. Cook, 
London. 

4771. Mera Rerininc, F. W. Hawkinsand E. J. Lynn, 
London. 

4772. Rounpaxnouts, A. D. Weil, London. 

4773. TRaNsMITTING Motion, H. H. Lake.—(A. Kahl, 
Germany.) 

4774. A. Ford-Lloyd, London. 

4775. Prepayment Gas Meters, W. O. Green, 
Brentford. 

4776. PHotocrapHic Lamp and Dryer, T. L. Rogers, 
Plymouth. 

Tupinc, E. Oddy, Cleckheaton, 

orks. 

4778. Envetopss, B. J. B. Mills.—(A. B. Dick 
Company, United States.) 

4779. CLosinc Tins, A. G. Pellenc and J. E. Maume, 
London. 

4780. Harrows, A. T. Fischer and E. C. Lewis, 
London. 

4781. Compination Puttie Garter, J. Pullman, 
London. 

or Szats for Bicycries, W. Tetzlaff, 
zondon. 

4783. Asparacus Cookers, G. Scorbari, London. 

4784. Macner Winpina for M. Déri, 
London. 

4785, ALTERNATING - CURRENT Motor, M. Déri, 
London. 

4786. GENERATING ACETYLENE Gas, C. T. Morelle, 
London. 

4787. Veutcies, H. A. Hertel, London. 

4788, Apparatus for Hanatne Papers, T. E. Moffitt 
London. 

4789. Insectors for FEEDING Borers, F. Sticker, 
London. 

479. Mannoxes, E. J. Preston and G. E. Jakeman, 
London. 

4791. Licutine Apparatus, J. H. H. Duncanand H. T. 
Barnett, London. 


4792. PREPARING CoLouRING Matrers, A. G, Green, and 
A. Meyenberg, and The Clayton Aniline Company, 
Limited, London. 

4793, ADVERTISING PREMISES to be Let, A. A. Adam, 
London. 

4794. SHors, H. W. Fowler, London. 

4795, DistrinutTine ELecrric CurRENt, J. Dulait and 
O. Garbe, London, 

4796. Maxine Diacrams for Weavine, H. Mackintosh, 
Liverpool, 

4797. ReparRING Pyeumatic Tires, H. Norman, Liver- 


pool. 

4798. Wacon Coupters, W. McBride, Liverpool. 

4799. ManuractuRE of PaRA-AMIDOPHENYLGLY-OXYLIC 
Acips, G. W. Johnson.—(C. F. Boekring and Sokene, 
Germany.) 

4800. Hypravutic Morors, R. E. Phillips.— (I. 0. 
Worth, W. R. Donaldson, and H. W. Kelloee, United 
States.) 

4801. FASTENING Bags, P. M. Justice.—(@. &. Robert- 
son, New South Wales.) 

4802. Cuarns, R. A. Carter, London. 

4803. INCANDESCENT Lamps, R. A. Fessenden, London. 

4804. Paste for Po.isuine, B. Jung, London. 

4805. RoLLEer Corron Grins, J. E. Cheesman, London. 

4806. Gear for TRANSMITTING Power, F. W. Lanches- 
ter, London. 

4807. Svaar, C. G. Redfern.—(E. Cuxper, 
Belgium. 

4808, Lrnorype Macuings, W. H. Doolittle, London, 

= — for Catcrnino Leap Org, L. C. Aguirre, 

sondon. 


14th March, 1900. 
4810. Hooxs and Eyes, J. H. Sutcliffe, Ripley, York- 
shire. 
4811. Exastic Fiurp Rorary Enarng, J. Murrie, Glas- 


asia Woop Ftoors, T. Potter, Thornton Heath, 
Surrey. 

4813. Sprincs for Dancina Fioors, E. W. Bache, 
Birmingham. 

4814. Beit Srrercuer, E. Waddington, Barrow-in- 
Furness. 

4815. THe Postace Sramp T. E. Foulston, 
London. 

4816. JouRNAL Brarinas, G. Davies.—(W. T. Lee and 
N. Mellor, United States.) 

4817. WasHinc Macutine, F. W. Jackson and H. H. 
Bigland, Nottingham. 

4818. MEans of SupportinG ELectropsgs, E. T. Parker, 
Wolverhampton. 

4819. PorTABLE BeEpstEaps, W. J. Fieldhouse, Bir- 
mingham. 

4820. Linotype Macuryes, S. L. Cox, Sheffield. 

4821. up of Boots, E. Langton, Shef- 


eid. 

4822. Vacuum Pans, J. Pickering and J. MeGechan, 
Glasgow. 

Screw Propeccers for Surps, J. Holt, Birming- 


= CaRRIAGE Doors, Xc., J. Shaw, Willington-on- 
'yne. 

4825. Saw Teetu for Currinc Woop, J. M. Wilson, 
Manchester. 

4826. STEERING Macuinery, A. B. Brown, Glasgow. 

4827. Steam Boers, J. Lyall, Glasgow. 

4828. Fountain Pen, E. Stavenow, 
London. 

4829. SusPpENDING E.xctric Lamps, J. G. Booth, Bury, 
Lancs. 

4830. Porato Raiser, J. Brawn, Lichfield. 

4831. AsBEsTos APPLICATIONS for Wirgs, A. C. Richard- 
son, Newcastle-upon-Tyne. 

4832. Motors, J. Murrie, Glasgow. 

4833. Woop Box, A. E. Laing, Leeds. 

4834. Cuttinc SHEETs, V. Pfister and J. W. 
Addyman, 

4835. RarLway CaRRIAGE Couptines, W. R. Meikle, 


Glasgow. 
4836. Rartway CARRIAGE Covup.ines, W. R. Meikle, 
Glasgow. 


4838. Bearinos, W. R. Renshaw, Stoke-on-Trent. 

4839. LIFE-SAvING Pontoons, H. F. Speed, London. 

4840. Propucinc Motive Power, F. Windhausen, jun., 
London. 

4841. Constructinc Drivinc Betts, W. Philipson, 
London. 

4842. ELecrric Firepamp Derector, W. Wood, 
London. 

4843. CycLe Frames, E. Norman, London. 

4844. OBTAINING MetaL from Orgs, J. B.de Alzugaray, 
London. 

4845. PREVENTING REFILLING of Borties, M. F. Jones, 


mdon. 

4846. Unirorm Friction Brake, J. L. Norton, Bir- 
mingham. 

4847. INcoRPORATING ALCOHOLS, Welcome and Co. and 
G. C. Fowler, London. 

4848, TELEPHONE MULTIPLE Boarp System, W. Aitken, 
London. 

4849. Tire for WHEELS of VeHicLEs, G. H. Little, 
London. 

4850. ELtectric CivtcH Mecuanism, J. G. Childs, 
London. 

4851. WHEEL Spokes, R. N. Cunningham, jun., 

mdon. 

4852. REPRODUCING TYPEWRITTEN Matter, F. E. P. 
Ehrlich, London. 

4853. GrippInc Device for Castes, L. J. Moissenet, 
London. 

4854. Grinpinc 8. K. Dennis, London. 

4855. Steam GENERATORS, H. H. Lake.—(J. Miesse and 
(o., Belgivin.) 

4856. Incusators, J. George, London. 

4857. GrinpiInc Apparatus, G. 8S. Baker, London. 

4858. Process for VELVET Fasrics, Cleff and Sehmall 
and A. Langen, Dtisseldorf. 

4859. MetTaL Raixs, &c., H. W. Perry, Travancore, 
India. 

4860. Maxine Briquetres, J. Thame, Colnbrook, Mid- 
dlesex. 

4861. OrDNANCE, W. 8. Simpson, London. 

4862. PLovcus, J. Hornsby, J. Money,-and W. Grice, 
London. 

4863. AppaRaATUs for Rinstnc Curtains, W. Stother, 


4864, Beane for DispLayinc Numpers, 8. Deards, 
4865. Vorino V. C. Fabian and A. Petersen, 
4806, AIR TuBg, C. P. Soerensen and F. Moeller, 
Dress for Lapies, H. H. Pearson, 


ndon. 
4868. MaKING Ticut Jornts for VEessE.s, E. Goltstein, 
iverpool. 
Stanp for Cycies, C. W. L. Schmidt, Birming- 


am. 

4870. Feepinc Apparatus, A. Weiss, F. Hell, and K. 
Oberding, London. 

4871. Cases with Cicaretres, H. Rankin, 


mdon. 
4872. Sarety AppLiance for TRAMs, W. R. O. Assmann, 
London, 
4873. Fitters, F. Scheit ler, London, 
4874. FLUIp-pREssurE Moror Enciyes, H. Barcroft, 
London. 
4875. Utitisinc the Heat of Vapours, M. Sachs, 


ndon. 
4876. = K. E. Fryklind and G. L. Lestadius, 


mdon. 
4877. TREATING FERMENTATION Gas, J. F. Wittemann, 
London. 
4878. Enarnegs, A. and F. Shuttleworth and W. Fletcher, 
London. 
4879. THEATRICAL StacEs, B. H. Jacobsen, London. 
4880. LaTHE Cuucks, D. Gilson, London. 
4881. SpaRK ARRESTERS, J. W. Harrelson, London, 
4882, Acoustic Apparatus, H. Kuth, London. 
~~ — OFF SEDIMENT from Liquips, A, Montoy, 
vndon, 


4884. Hooks and W. Blumenberg and G, Gleue, 
London, 


Lith Mareh, 1900. 
4885. MeasuRING E.Lectric Currents, G. D, A. Parr, 


4886, REVERSIBLE Srars for Tramcars, 8S, C. Nutter, 
Halifax. 

4887, AUTOMATIC ADVERTISING MACHINE, J. Robinson, 
Ipswich. 

4888. Bep-Lirt, H. G. Monkhouse, London. 

4889. WorKING Brakgs on Wacons, 8. Kenyon, Don- 


caster. 

4890. Twin Turotrie VaLve, T. Barnard, Leiston, 
Suffolk, 

4891. Warerproor Cover for Sapp.es, W. Durkin and 
H. Garland, West Kirby, Cheshire. 

4892. Evecrric Furnace, J. Joly, Dublin. 

4893. UmMBRELLAS, J. Cross, Whitehaven. 

4894. Brrp ScaRER, R. C. Merson, Yelverton, South 
Devon, 

4895, Hamoers, J. Reid, Cumberland. 

4896. PropucinG IRon and Steet, T. Twynam, Egham, 
Surrey. 

4897. ComBustion Enorygs, J. H. Hamilton, Sandiacre, 
Derbyshire. 

4898, CALCULATING PHOTOGRAPHIC ExposuREs, G. F. 
Wynne, Wrexham. 

4899. Game, L. L. Sullivan, Dublin. 

4900. Game, P. Oakes, Burnley. 

4901, Fixing in and 
Rovinc Frames, &c., W. Marland and R. Gudgeon, 
Manchester. 

4902. Crcies, C. Bachmann-Leu, Manchester. 

4903. CoupLine, F. Watts, London. 

4904. FasTENING Doors, W. L. Bullows, Walsall. 

4905. Apparatus for CHARGING Borties, G. W. Rowe, 
Manchester. 

4906. Basker Lip Enp Iron, F. C. Parish, Stour- 
bridge. 

4907. BULLET-pROOF SuHIELDs, F. Coley, Newcastle- 
upon-Tyne. 

4908. Locxinc Devices for Sarety Tins, A. Mitchell, 


Glasgow. 

4909. Curr Hotper, D. Blaikley, Glasgow. 

4910. INTERCHANGEABLE GoLF CLUB, A. E. Hobart- 
Hampden, London. 

4911. Tent Potgs, T. Lisle, Newcastle-on-Tyne. 

4912. InpicaTInG Time, J. E. Smith, Newcastle-on- 
Tyne. 

4913, Iron, E. Banner, Birmingham. 

4914. Breakine Coat, A. Jeffrey and D. Cockburn, 


Glasgow. 

4915. J. A. Bragg, Irthlinghorough, Northamp- 
tonshire. 

4916. Fire Screen, A. B. Source and 8, E. Rolls, 
Bedford. 

4917. Spur Cuips, J. W. Brooks and A. E. Reed, Bir- 
mingham. 

4918. Coverines for Borer Pipes, 8. Rheinhold, 
Birmingham. 

4919. MoLe Trap, W. Steward, Cinderford, Gloucester- 


re. 
4920. Gearinc of Macuines, &c., E. H. Wheeler, 
ndon. 

4921. Securtnc Unirorm Time in Cocks, J. Grant, 
Aberdeen. 

4922, “Gattows” for Stream Traw ers, T. Sudron, 
London. 

4923. Stone, J. Doyle, Dublin. 

4924. Saw Guarps, J. Bradbury, J. Bradbury, jun., 
T. and G. E. Bradbury, Congletuu, Cheshire. 

4925. HorsesHog Paps, A. S. Morrison, London. 

4926, Time SwitcueEs, &e., A. J. Howard, Newport, 


Mon. 

4927. Pixs, R. D. Young, London. 

4928. ATTacHING together Skirts and Bayps, R. D. 
Young, Loudon. 

4929. Tents, A. Milne, London. 

4930, of Fire-pamp, S. A. Rosenthal, 

mdon, 

4°31. Losec and Cross T. E. O'Reilly, 
London. 

4932. ELectric Motors and Generators, V, A. Fynn, 
London. 

4933. Reoister Diats for Meters, The British Thom- 
son-Houston Company, Limited. —(@. H. Alton, 
United States.) 

4934. ELecTRIc CURRENT-FEEDING Device, J. W. Ehlers, 
London. 

4935. Boiters, E. Solomiac, London. 

4986. SpaRKtnGc for Enotes, E. I. Everett, 
London. 

4987. Seats, W. Weatherley, Londen. 

4938. ComBustion J. L. Baillie, London. 

4939. CaLenpars, E. Pietrosch, London. 

4940. Cupsoarps, J. J. Wheeler, London. 

4941. Castine MeTALs, C. L. Bell, London, 

4942. Hook for ATTACHING to GARMENTS, B. C. Gowan, 
London. 

4943. Wristpanps, A. W. M. Keene and G. H. Lea, 
London. 

4944. Borries, J. J. MacIntire, London. 

4945. CoIN-FREED Apparatus, J. T. Scott, London. 

4946. WATER-LEVEL INpIcaTors, J. Dewrance and G, 
H. Wall, London, 

4947. OrpNnance, W. G. Potter, London. 

4948, Ort Lamps, E. Pigeon, London. 

4949. Leap Penci.s, P. A. Hagy, London. 

4950. Lire Preservers, W. H. Wheatley.—(/. 0. 
Attaque, Sireden.) 

4951. POWER-PROPELLED VEHICLES, F. W. Lanchester, 
London. 

4952. Borrtes for Contarninc Liquips, E. J. Biggs, 
London. 

4953. Matrresses, M. Love, London. 

4954. LABELLING Boxes, Bort ies, &c., R. H. Wilkinson, 
Liverpool. 

4955. HARDENING ProJecTILEs, C. Micoletzky and J. 
Spitzer, London. 

4956. Gas Stoves, C. Micoletzky and J. Spitzer, 
London. 

4957. A New Support for Bicycixs, &c., G. Brill, 
London. 

4958. ResiLisep Rupser, J. J. Pearson, London, 

4959. PaNELLING, W. Doderlein, London. 

4960. CenTRIFUGAL Macuines, L. May, London, 

4961. Process for PRopucine an ALLoy, R. Weidner, 


London. 
4962. EnveLores for PostaL Purposes, A. J. Royd, 
London. 


4963. Type MANIPULATING Macuings, A. J. Boult.—(A. 
H. Bates, United States.) 

4964, CycLe Baas, M. Wehner, London. 

4965. Camp Stoois, A. Lemke, London. 

4966. Apparatus for Use in Dryinc Hops, H. Wolff, 
London, 

4967. Type DistriBUTING Macuives, A. J. Boult.—(A. 
H. Bates, United States.) 

4968. SounD Finpers, F. Burger and H. M. Williams, 


London. 

4969, Lirtinc Doors, &c., H. Heisler and H. Fischil, 
London, 

4970. Automatic Fire-arms, R, Kjellman and G. L. 
Andersson, London. 

4971. Rattway Cars, A. J. W. aad 
H. H. Summera, United States.) 


16th Maveh, 1900. 


4972. Raisinc Door Curtarns, T. P. Wood, Heaton, 
near Newcastle-on-Tyne. 3 

4973. Toy Cannon Guns, A. G. Warren and A, W. P. 
Livesey, London. 

4974. Woop Raitway Wepoks, T. Liversidge, Selby. 

4975. PHOTOGRAPHERS’ DARK-ROOM LantTERNs, F. W. 
Branson, Leeds. 

4976. SIGNALLING on Exxctric Tramways, C. J. 
Spencer, Bradford. 

4977. Hose Coupiines, R. L. Davenport and F, Q. 
Rast, Kingston-on-Thames. 

4978. Loom Temp.e, J. V. and E. Cunniff, and H. J. 
Kerrigan, Kingston-on-Thames 


4979. COLOURING VEGETABLE Text] 
Chorley, Manchester. =? 
4980, SMALL Arms, F. Rhodes, Halifax, 
4981, Devick for TRANSMITTING PowER A 
London. A. Bodding, 
4982, OILERS Of Locomotive 
Liverpool. ENGINES, R, Bruce, 
4983. RECOVERING VOLATILE 
—(W. B. Hart, Turkey.) B. Hart, 
4984, Pocket StrRino Case, F. Garrett, } i 
4985. Fasteners for Wixpow SASHES, 
Glasgow. Mitchell, 
4986. ADHESIVE CompouND, V. M, ili 
treal, P-@. M Bouthilier, Mon. 
4987. LoweRING Suips’ Boats, 
Swindon, 
4988, FastENina for Lecatnas, H. Peach, g 
4989, PRoTectING ARTICLES, T. Kenworthy 
chester. Man. 
4990. ADVERTISING MEDIUM, M. Whitehe: 
Lazenby, Manchester. , ehead and J, 
4001, EXPANSIBLE CLOTHES Rop, R. Robi 
ton-on-Tees, Oninson, Stock. 
4992. Stop CLosets, M. J. Adams, Leeds, 
4993. WaTER-CLoseT APPARATUS, M. J. Adams 
4994. Lock for Usk on FisHING-Ropa 
Hughes, Redditch. 
4905, CLOTH-CUTTING MacuINngs, F, Buchwald 
chester. 
and Sree. Tunes, J. C. Nicklin, Birming. 
FLOWERS to GARMENTS, A, Sachse, 
4998, ATTACHING FLOWERS to GARMENTS, 0, Wie 
Berlin. lesner, 
49%, Take-uP Motions of Looms, J. C. Cottam and J 
Bentley, Bradford. 
5000. Pavement Licuts, J. A. Willmore, London, 
5001. TERMINATING GaMES of BILLIARDS, J. G. Dixon 
Sheffield. 
5002, A New Sream GENERATOR, F. von Grubinskj 
London. 
5003. Reviving PuLsarions upon a 
TELEPHONE LINE, M. C. Mengis, London, 
5004. Vatves for Pyeumatic Tires, J. Gutmany 
Berlin. 
5005. Devick for TABLE CLoris, M. Bortels 
Berlin, 
5006. Dust Pan, E. L. E. M. Lancaster, London, 
5007. Brakes for VeLocirEpEs, W. Hewitt and W, 
Harris, London. 
5008. An Apacus, M. A. A. Read, London. 
5009. Door and Wispow J. C. A. Markwanit, 
London. 


ABRICS, J, 


B. Foss, New 


» Man. 


SELECTED AMERICAN PATENTS, 


From the United States Patent-office Official Gazette, 


639,071. Cover orn Liner ror Screw Properieeg 
Snarts, J. Lyall, Glasgow, Scotlaied.— Filed Octobe: 
Tth, 1890. 

(laim.—A cover or liner for serew propeller shafts 
made in one piece and extending the whole length of 


the stern tube, the middle purt between the two end 
— being of a corrugated forin, substantially as and 
or the purposes herein set forth. 


639,160. Explosion Motor, B.  Feasaiil, Poissy, 
Fraace.— Filed January 31st, 1899, 

Claim.—(1) The combination with an exhaust valve 
and rod connected thereto, of a lever for operating the 
valve, free at the valve end and mounted on a wniversal 
joint at the other end, and a controlling cain operating 
upon the lever between its ends, and so formed as to 

ve the lever in succession a lateral and a vertical 
movement. (2) An explosion motor having two 


cylinders, a shaft, a cam with 8-shaped grooves on said 
shaft, exhaust valves, rods to said valves, in combina- 
tion with a lever universally mounted at one end, 
adapted to act upon the valve rods at the other end, 
and itself acted upon by the cam to cause it to move 
upwardly and horizontally, to effect the opening of 
the exhaust valves alternately and create a perfect 
cycle of operations, substantially as described. 


639,227. TorrEpo SHELL ror ExpLosives, 
Gathmann, Chicago, Ill.—Filed November 4th, 15%. 
Claim (1) A shell for firing high explosives, having 
its metal walls at the forward end comparatively thin, 
with a gradual increase in thickness from such end 
toward the base portion and throughout the greater 
part of the length of the shell, said increase being 
sufficient to enable them to withstand the increasing 
strain upon the metal consequent to the shock of 
firing and upon the increasing weight lying ferward 


of the successively rearward points, substantially as 
described. (2) A shell for high explosives, having its 
wall tapering gradually externally from its base, 0! 
base portion, toward its front end, and its bore of 
substantially uniform diameter from the base to the 
point where contraction toward the front end begins, 
such external taper and uniform bore extending 
throughout the = portion of the length of the 
shell, substantially as described. 
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| 4837. TROUSERS Press, K. R. M. Wilson, London. 
4746. Stoppers for Botries, L. H. Thomas, London. | | 
4747. Screws, M. C. Vowler, London. 
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ENGLISH AND AMERICAN RAILWAYS. 
No. IV. 

Ir is reasonable to suggest that some improvements in 
En lish railway working might result from greater 

blicity of the official details of the actual results of 
” as The high position which English railways hold 
-<gontd freedom from accidents is due in great 
measure to the influence of public opinion based upon 
the published official reports of investigations as to the 
eauses of accidents. In the same way public opinion 

‘sht have considerable influence in inducing the 
vAeption of reforms or improvements. In comparing 
reports of leading English and American 

ilway companies, one cannot but be struck by the 
a anemete and paucity of information contained in the 
Loan. American reports are usually in pamphlet form, 
and contain detailed statistics as to traffic, rates, earnings, 
expenses, mileage, coal consumption, Xc., and the relation 
of these items to one another. The statistics are also 
worked out on certain basis, and not given merely as 
totals, while comparisons are made with the figures of 
preceding year’s, thus showing how the traffic and 
working conditions have varied. The following table— 
No. II.—is compiled from the working statistics given in 
the annual report of the Lake Shore and Michigan 


in regard to 


* Southern Railway, a road which earns 8°13 per cent. 


dividends, and pays 7 per cent. 


No. Working Statistics of the LS. and MLS.R., USA. 
Working expenses, 63°76 per cent... ... ... £2,785,604 
Net earnings eee £1,365,133 
Fixed charges £560,488 
Tons of goods carried 15,551,976 
Average haul or lead per ton, wile 
Receipts per ton per 
‘ost pertonpermile ... ... ... 0°165d. 
Profit pertonpermile ... .. .. ... 0°086d, 
Passengers carried ... ... 4,292,573 
Average haul or lead per passenger... ... 48 miles 
Receipts per passenger permile ... ... ... 1°O47d. 
Cost per passenger permile ... ... ... ... 0°740d. 
Profit per passenger per mile... ... 0°307d. 
Gross earnings per mile of road... ... £2943 
Expenses (including taxes) per mile ... ... £1975 
Net earnings per mile of road... ... ... ... £968 
Average goods train load... ... ... ... ... 3524 tons 
Goods earnings per train mile... 7s. 5° 12d. 
Goods expenses per train mile 4s. 10°35d. 
Passenger earnings per train mile ... 5s. 7°36d. 
Passenger expenses per train mile ... 3s. 11° 62d. 
Passenger train miles ena 4,748,428 
Freight train miles 7,866,883 


The average weight of the goods trains seems rather 
low, but it must be remembered that this is the average 
for the entire service, including local and branch trains 
as well as the heavy main line through trains, which 
represent the maximum loads. In the above table are 
given the average earnings, expenses, and profits for both 
passenger and goods traffic, and these figures may be 
compared with those of the Pennsylvania Railroad and 
the New York Central Railroad, as follows :-— 


TaBLe Ne, .—Workiag Statistics of American Railways. 


Pennsylvania New York 
R.R. Central R.R. 


Earnings per passenger per mile... ... ... 0°966d. 0°91d, 
Expenses per passenger per mile 
Profit per passenger per mile... O0°250d. ... 0°24d. 
Earnings per ton per mile 0°249d. ... 0°29d. 
Expenses per ton per mile ... ... ... ... O°177d. ... 0°20d. 
Profit per ton permile... ... ... ... O°072d. ... 0°09d. 
Earnings per passenger train mile (including mails and 

Expenses per passenger train mile (including mails and 

Profit per passenger train mile (including mails and 

Passenger earnings per mile of road... ... £1146 
Passenger expenses per mile of road... ... ... ... ... £850 
Goods earnings per trainmile ... 7% 11d, 
Goods expenses per train mile ... 5s. Sd. 
Goods profit per train mile... D8. Od. 
Goods earnings per mile of road... ... £2299 
Goods expenses per mile of road TREE 
Goods profit per mile of £716 
Average number of wagons per goods train ars eae, a 
Average tons of paying goods per train mile... ...... 322 


In the latter part of Table No. III. are given some of 
the same items for the New York Central Railroad, but 
calculated out on a train-service basis, with results in 
amounts per train mile and per mile of road for both 
omer and goods traffic. On the New York, New 

aven, and Hartford Railroad, the similar results figure 
as follows :— 


& a d. 
Passenger earnings per train mile... ... 059 
Passenger earnings per mile of road... ... 1805 0 0 
Goods earnings per train mile... ... ... ... 8 ] 
Goods earnings per mile of road... ... ... 1805 0 0 
Operating income per mile of road ia i Rae Oo 
Operating expenses per mile of road ... ... 1135 0 0 


Two other points of great importance are the per- 
centage of earnings absorbed by working expenses, and 
the distribution of the working expenses among the prin- 
cipal classes of expenditure. On American railways, as 
an average, the working expenses represent a slightly 

igher proportion of the earnings than on English rail- 
hoo” but there is not such a wide difference as is very 
requently assumed. In Table No. 4 are shown the pro- 
age of working expenses, and the distribution of 
i for some American and English railways. 
mall ah our columns representing the distribution of 
En however, the percentages for the 
are not exact, since the published accounts 
“sith — in the same form as those of the American 
accounts have been carefully analysed, how- 
pli arranged in accordance with the American 
‘stem, and the percentages given are probably very 


close approximations to the reality. Even allowing for a 
certain variation, the figures as given show a very inter- 
esting comparison. The percentages given in the first 
column are those taken from the official reports of the 
several railways whose working expenses are here 
tabulated — 


TaBLE No. 1V.— Working Expenses of American and English 


Radlirays. 


| 
Propor- Distribution of working expenses. 


tion of | 
Railways. working |Mainton- Conduct-|} gen. 
| togross and engines & eral. 
carnings .|struct'res roll. stock 
U.S.A.: Percent. Percent. Percent. Percent. P. ent 
New York, New Haven, | 
and Hartford ..._ ...| 68°87 19 16 61 | 4 
New York Central ... 63°50 | 16 7 68 | 4 
Pennsylvania... 67°85 18 20 59 | 3 
Lake Shore and Michi- | 
gan Southern... 63°76 174 195 604 | 2 
Boston and Albany .... 71°60 19 14 54 | 13 
Chicago, Burlington, | | 
and Quincy... ...| | 2 18 53 | 6 
Chicago and North- 
Western ... ... ...| 62°23 | 20 21 55 | 4 
Chicago, Rock Island, | 
and Pacifie ... ...) 61°75 | 25 16 53 | 6 
Northern Pacific... 46°90 | 28 16 50 | «66 
ENGLAND: } | | 
Great Eastern... ..., 59°79 | 14 48 22 
Great Western ......, 62°21 2 13 
London and North-' | 
Western ... 58°44 15 14 | 14 
Midland... ..._ 59°81 13 & 7 


Another matter of importance is the analysis of the 
earnings and their distribution among the several sources 
of revenue. Such an analysis enables it to be seen at a 
glance whence the bulk of the revenue comes, and where 
improvements may be made. Table No. V. shows the 
analyses of the earnings of five American railways. 


TaBLe No. V.—Analyses of Earnings of American Railways. 


| Lake | | Chicago, | 
Earnings. NewYork Shore and | Erie. | Rock /|Northern 
Central. | Michigan | Island, Pacific. 
Southern. | and Pacific.| 
Percent. Per cent. Percent.’ Per cent. |Percent. 
Passenger 29°0 | 20°63 | 18-0 24°45 | 20°5 
Goods... 59°0 67°57 | | 69°64 | 73°6 
Express(parcels)  3°0 2°57 18 | 1:98 
Other... 55 | 208 | 47 1:05); — 
| 
Total... .... 100-0 | 100-00 | 100-0 | 100-00 | 100-0 


On the Lake Shore and Michigan Southern Railway 
the operating or working expenses are also worked out 
in percentages of the earnings, with the following results 
for 1898 given in Table No. V.:— 


TaBLE No, V. 
Tercentage of carnings. 
Maintenance of way and structures... .. 


Maintenance of engines and rolling equipment ... 12°51 
Conducting transportation... ... ... ... ... 38°60 
General operating expenses... ... ... 
Total operating expenses ... ... ... 63°76 
Operating expenses and taxes ... ... ... ... 67°11 
Net earnings... ... ... ... ... 32°89 


The figures so far giver relate to the general results 
of railway working, but the expenditures in the traffic 
departments are also worked out in detail, and state- 
ments of these details are given by many railways 
in their annual reports. There is, however, no uniformity 
in these statistics, different railways keeping their special 
accounts of this kind in their own way. In the general 
statistical and financial reports a considerable degree of 
uniformity has been arrived at, owing to the require- 
ments of the Interstate Commerce Commission in having 
reports made to it annually in accordance with certain 
set forms, which forms the railways have now largely 
adopted for their own use as a matter of convenience. 
Some figures from the detailed reports are given below 
as examples of the character of the statistics annually 
recorded and compared. 

Table No. VI. gives ananalysis of the working expenses 
of the outdoor service of the Chicago, Milwaukee, and 
St. Paul Railway, caleulated upon the basis of revenue 
train miles, and distributed among the various items of 
expenditure in this service. 


TaBLE No. VI.—Expenses per Revenue Train Mile ; Chicago, 
Milwaukee, and St. Paul Railay. 


Pence. 
Repairs of wagonsand carriages... 3°98 
Train and station supplies ... ... ... ... 101 


Total working expenses per rev. train mile 48°61 


Following on in this line, a series of figures represent- 
ing locomotive service are given below, selected from the 
annual reports of the railways mentioned :— 


Working Statistics of American Railways, 
Erté 


Miles run per passenger engine per year... ... 47,818 
Miles run per goods engine per year ... ... ... 40,836 
Coal per mile, passengerengines ... ... ... ... 
Coal per mile, goods engines ... ... ... 146°6 
Locomotive miles per quart of cylinder oil .... .... 1274 
Locomotive miles per quart of lubricating oil ... 50°77 
Pounds of waste per 100 locomotive miles ..._... 10 


Cost per locomotive per mile :— 
Lake Shore and 
Erie Railroad. Michigan Southcrn 
Railroad. 


Pence, Pence, 
Repairs and renewals,.. ... ... 3°25 .,. ... 2°58 
Water supply 0-19 
Other supplies .. ... 0°06 0°03 
Wages of enginemen and fire- 
Wages of running-shed men 075 . J 
Chicago and Chicago, Rock 
North-Western Island, am 
Railway. Pacific Railway, 
Miles run per engine per year 
Cost of coal perton ... ... 
Locomotive miles per ton o coal 22°84 28°78 
Locomotive miles per pint of oil 15°40 
Locomotive miles per pound of 
Cost per locomotive per mile :— 
Pence. Pence, 
Renewals, repairs, and supplies 2°33 ... ... 1°62 
Enginemen, firemen, hostlers, &c. 


Inquiry has been made as to the much talked-of rate 
of 0-11 pence per ton per mile on the Chesapeake and 
Ohio Railway, and what items are covered by this cost. 
It may be said that the rate was a special one on coal, 
and was not established as a permanent rate, although 
on many roads the average goods rate is getting uncom- 
fortably near this low figure. The items covered by the 
cost of transportation, as referred to in the first part of 
this paper—in Tue Eneineer of December Ist, 1899— 
include maintenance, repairs and renewals of engines, 
rolling stock and permanent way, as well as wages and 
general train expenses. It also includes its proportion of 
expense of renewals of equipment and a large amount ex- 
pended for new side tracks and also for heavier rails. This 
is accounted for by the fact that the company carries no 
construction account, except for certain specified new 
work, such as double tracking and the enlargement of 
terminals. It does not include unloading the wagons 
into the vessels, which cost is independent of trans- 
portation expenses. 

On this railway the rates have dropped 32 per cent, 
since 1898, in spite of which the profits have been steadily 
increased by skill and care in the management, and by 
improvements in methods of working. The tonnage has 
had to be increased very considerably in order to add so 
largely to the revenue, with the ton mile rate falling so 
rapidly and steadily. The statistics of traffic and revenue 
are given in Table No. VII. 


TaBLE No. VII.—Traffie and Recenue: Chesapeake and Ohio 


Railway. 
| | Ton | Ton 
\Surplus | tile mile 
Gross Net 7 | 
earnings. mi'gs. Tonnage. Ton miles. Jorge 
} | coal. goods 


'P’nce P’nce 

1893} 2,069,953 640,587, 84,752 5,498,900 1,479,487,000 0° 163 0-181 
| | | } 

1895} 1,919,206, 626,301 3,740 5,671,200 1,720,788, 000 0-146 0°208 


1897] 2,141,636 684,283, 60,508 6,491,297 2,000,095,000 0 148 0°212 
1899) 2,401,968 786,491 141,226, 8,130,661 2,506,000,000 0-110 0°255 


> > 2 


In the former part of this paper it has been shown that 
for several years past there has been a steady reduction 
in goods rates. This is one of the remarkable features 
of American railway operation, and one of the most 
serious problems to be dealt with by managers. _ It is also 
one of the great forces leading to the introduction of 
various means for so reducing the cost of performing the 
transportation service that a profit may still be earned. 
Table No. VII. has shown these conditions on the Chesa- 
peake and Ohio Railway, where the net earnings have 
increased but little, while the traffic has increased 
enormously. In Table No. VIII. are given somewhat 


T.BLE No VIII.—Traffic and Revenue, Lake Shore and Michigan 
Southern Railway. 


| Goods Rate per ton| Ave’ lead 
Years. Tons carried. earnings. per pn, 
£ | Pence. Miles, 
1870 | 2,978,725 | 1,726,894 0°752 192°7 
1875 | 5,022,490 | 1,906,008 0°505 187°8 
1880 | 8,350,336 | 2,778,112 0°375 221°7 
1885 | 8,023,093 | 1,771,804 0°276 199°7 
1890 | 11,531,266 | 2,700,962 0-313 187°0 
1895 | 14,382,641 | 2,780,265 | 0-280 172°1 
1808 | 15,551,976 | 2,784,954 | 0-251 178°2 
— 
Vea Passengers Passenger Rate per pas- Average lead 
carried. earnings. seng'r per mile |per passenger. 
| £ Pence. Milcs. 
1870 2,065,440 838,592 1°306 77 
1875 | 3,170, 784,560 1°189 } 52 
1880 | 3,313,485 752,201 1:067— | 53 
1885 | 3,479,274 727,875 1°029 { 3) | 
1890 | 5,019,595 1,012,005 1°123 45 
1895 | 4,627,175 902,474 1°069 } 46 
1898 | 4,292,573 856,284 1°047 48 
| | 


similar figures for the Lake Shore and Michigan Southern 
Railway during the past thirty years. From this it will 
be seen that while the tonnage increased from 3 million 
to 153 million tons, the goods earnings increased only | 
from £1,726,894 to £2,784,954, the rate per ton per mile 
having fallen from three-fourths of a penny to one-fourth 
ofa penny. In passenger working the results are similar 
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but not so extreme, the number of passengers having 
inereased from 2 millions to 4! millions, while the 
passenger earnings increased only from £888,592 to 
£856,284. 

In conelusion, it may be said that while English railways 
are not likely to have such a serious problem to meet as 
has been met—and successfully met—in the United 
States, yet undoubtedly economies and improvements in 
present methods of working can and should be intro- 
duced. The somewhat extensive introduction of corridor 
cars, dining and luncheon cars, &c., within very recent 
years, to meet the perfectly reasonable demands of the 
public, has necessarily increased the proportion of dead 
load in the trains, and has consequently increased the cost 
of transportation. Economies in passenger train service, 
either by reducing expenses or increasing the accommo- 
dation and traffic, are now, therefore, to be sought for by 
progressive railway managers. It may be well to say 
again that the question is not that of introducing or 
forcing upon English railways certain features of American 
railway practice. The question is in regard to the 
possibility of effecting improvements and economies by 
investigating and following out the reasons and principles 
which have governed the remarkable development of 
American railway practice, more especially in regard to 
economy in cost of service or cost of working. In con- 
sidering this question, it should be considered purely from 
a broad-minded business standpoint, without prejudice, 
and without clouding the main points at issue by giving 
undue weight to minor parts, or by petty objections and 
too conservative a point of view. 


ARMOURED CONCRETE. 


Tr is a little singular that a compound system of con- 
struction—no longer a novelty—which has been applied 
with unquestionable success on the Continent and in 
America, to nearly every description of engineering and 
architectural work, should have been both theoretically 
and practically almost completely ignored by English 
engineers. But with the exception of some altogether 
insignificant examples, little or no notice has been taken 
of a principle which has been utilised abroad for bridges 
and numerous other structures, though upon a minor 
seale of magnitude. It must be admitted that the 
system alluded to has entirely emerged from its experi- 
mental or trial stage, or it could not possibly have been 
so extensively employed in the erection of the buildings, 
and in many of the important subsidiary and collateral 
works pertaining to the Paris Exhibition. It is a 
well-known fact, though it is not necessarily to 
be accepted as an cxcuse, that a large number 
of our engineers, like the rest of their country- 
men, are averse from change. They cling to their pre- 
conceived opinions, their time-honoured habits and 
customs, and their old, and possibly a little antiquated 
grooves, with true insular pertinacity. From this stand- 
point it is not surprising, therefore, that they have always 
regarded with feelings closely allied to suspicion and dis- 
trust, the employment of two distinct materials built up 
and incorporated together, which possess not only very 
different, but possibly absolutely conflicting properties 
and characteristics. For instance, in the early days of 
railways, combinations of cast and wrought iron in the 
same girder were denounced, and in the main, rightly too 
—by theory. Nevertheless the Newark Dyke bridge, 
consisting of triangular girders erected on Warren's 
principle of equilateral triangulations and turned pin 
attachments, and of which one-half was cast iron, did its 
duty well, until the ever-increasing weight of the rolling 
stock of our great railways subjected it to stresses which 
it was never designed to carry, and necessitated its 
removal. 

Some few years ago a series of experiments was under- 
taken by the Austrian Government upon concrete, 
armoured concrete, and steel-ribbed arches of different 
spans, ranging up to a maximum of nearly 30ft. The 
result, with which we are alone concerned at present, 
was not in favour of any of the three types submitted to 
trial, and gave no preference to the compound system 
over its neighbours. Very recently some novel experi- 
ments have been carefully conducted, which throw a new 
light and afford additional information upon the whole 
subject. We propose to place before our readers a brief 
résumé of the results obtained at these trials, and to 
point out in what manner the conclusions arrived at 
affect the whole question. Among the objections raised 
to combined structures of this character, the principal 
theoretical one is that it is impossible to be certain that 
the two distinct materials will act together conjointly as 
they ought to do, and that the exact proportions of the 
total stresses which each material should bear is indeter- 
minable. In other words, there is no method of calcula- 
tion sufficiently exact to warrant it being relied upon. It 
has been also stated, as an argument against the use of 
armoured concrete by its opponents, that it was launched 
upon the public totally unsupported by any theory, and 
that consequently in the eyes of professional and scien- 
tifie men it had no claim to possessing any raison d’étre. 
This assertion was no doubt true at the time it was 
made, but it is contended by the advocates of the prin- 
ciple that it is no longer so now. While admitting, as is 
common to all analytical investigations concerning every 
description of important engineering structures, that cer- 
tain assumptions and hypotheses must be made, they 
claim that the formule deduced from them are quite as 
accurate and trustworthy for the armoured concrete system 
as those obtained for any other type of construction. 
There certainly appears no valid reason why theoretical 
data should be demanded in the one case, far surpassing 
in precision those which have been cited, and found suffi- 
cient during many years for numerous other examples, 
such as the gigantic long-span bridges in the United States 
and our own hitherto unrivalled Forth Bridge. 

Without asserting that all mathematical and analytical 


investigations are absolutely based upon, and in every 
sense dependent upon assumptions, it may yet be taken 
for granted that not one is altogether exempt from them. 
The theory of metallic bridges, as evidenced recently in 
our columns, bristles with them, and the variety of 


stresses induced by the bending and torsional moments | 


of their component parts and from other causes which 
cannot be taken into actual calculation, must impart a 
good deal of uncertainty to the final results. We do not 
maintain that the formule put forward—some of which 
are of a very complicated character—for the determina- 
tion of the stresses in constructive examples of armoured 
concrete are not susceptible of improvement. On the 
contrary, they will, in the course of further experience, 
be probably both modified and simplified, but the fact 
that they, in common with many others, are invested with 
a strong element of uncertainty does not, in our opinion, 
justify the rejection of the entire system. There is no 
doubt considerable force in the objection that the qualities 
of conerete are capable of variations so wide that the 
ultimate strength of the specimens cannot be predeter- 
mined. It is well known that in laboratories, dis- 
crepancies, amounting to as much as 20 per cent. and 25 
per cent., have been registered in test pieces, identical in 
every respect. It follows from this want of uniformity 
that it may be truthfully alleged that the success of any 
one large work—a bridge, for example—is no guarantee 
that another similar structure based upon the same lines, 
both with regard to materials and workmanship, should 
be equally fortunate. The allegation that samples of 
armoured concrete give proofs of non-homogeneity during 
the operation of testing is of little importance, as the 
same statement holds good for nearly all materials, and 
it may be safely assumed that the same precautions which 
nullify any evil effect from this cause, with respect to 
other materials, are adopted in the case of the combined 
system. For the rest, it is a simple matter of the selec- 
tion of a cement of good quality, proper preparation of it, 
and careful and skilful supervision of the whole work. 
Without due attention to these indispensable details, no 
structure could be efficiently or securely built. 

So far as absolutely dead weight is regarded, the 
armoured concrete type of construction, as might be 
expected, is at a discount, since for a given strength the 
weight of the specimen amounts to five times as much as 
that of a sectional area of steel, endowed with the same 
powers of resistance. This wide difference is, however, 
somewhat diminished by the plain and massive character 
of the design, which enables it to dispense with most of 
the additional auxiliary ties and struts, which very appre- 
ciably augment the dead weight of a pure metallic erection. 
Against this disadvantage, and a few others which need 
not be particularised, must be placed the superior rigidity 
of the system, and its power, due to its dead weight, of 
almost annulling the effects of the heavy rolling loads 
common to all railway bridges. When compared with 
ordinary stone masonry and brickwork, the balance with 
regard to dead weight is greatly in favour of the new 
system, and it is no doubt partly due to this cause that 
it has been extensively employed in piers, retaining, and 
dock and reservoir walls, in the building of sewers and 
drains, and a vast number of other works placed beneath 
the soil. It is a very possible contingency that repeated 
vibrations and shocks, produced by violent dynamical 
action, might, after a time, give rise to a separation of 
the two materials, by destroying the adherence between 
them, but it is stated that no indication has as yet been 
afforded of any such action. It is a well-established fact 
that in railway bridges the effects of a serious impactive 
force have but a small local range, and are not felt in 
other parts of the structure, although situated at a very 
moderate distance from the point where the maximum 
disturbance occurs. The vibrations in their transit 
throughout the length and breadth of the bridge become 
rapidly absorbed and negatived by its insistent weight 
and vis inertia. 

It is evident that unless the combination of the con- 
crete and the metal be of so intimate a nature as 
totally to exclude all atmospheric influences, the advocates 
of armoured concrete must be nonsuited. The least 
oxidation of the metallic constituent would ultimately 
lead to its utter deterioration, and be fatal to the principle. 
In spite of the protection against oxidation afforded by 
the cement, it might be possible, owing to the porous 
nature of cement, and the facility with which it absorbs 
water, that air might find its way to the steel frame- 
work, and so ruin the combination. Again, it is also 
possible that air might penetrate through some of 
the small cracks and fissures which are generally 
present in those parts of the arch or girder which are 
exposed to stresses of tension. Experience has demon- 
strated that, in the great majority of instances, all sur- 
mises of this kind may be put aside. On different 
occasions buildings of armoured concrete have been 
pulled down, and the metal extracted from its matrix of 
concrete perfectly clean and bright. It is further asserted 
that a bar of rusty iron buried in a bed of cement con- 
crete will, after remaining for a certain period in that 
situation, recover its original blue tint.* This fact was 
put beyond a doubt after the erection of the aqueduct of 
Achéres. It is not at all improbable that the close 
union of the two materials may excite a chemical action 
between the metal and the cement, which may result in 
depositing a protective insoluble layer upon the former 
component of the mixture. Thermal stresses exist in 
examples of the application of this system, but may be 
disregarded, as they frequently might, in similar structures 
built of other materials. Incombustibility is another 
virtue which is justly attributed to the new type of con- 
struction, and it is this valuable property which has con- 
tributed so largely to its employment for the building of 
depéts, huge stores, warehouses, and great manufacturing 
and industrial premises. In respect to this quality, and 
also to its behaviour when exposed to the action of 
water, which often does more injury than the fire itself, 


* Vide “‘ Annales des Ponts et Chaussées,” 1897, 2e trim., page 185. 


brick is its only rival. Rapidity of execution, simply ang 
easily procurable materials in almost any locality, and 
the absence of all ponderous and expensive tackle ang 
mechanical appliances, are characteristics of this style of 
building. It is now quite unnecessary to advert to the 
progress that armoured concrete has made, or to the 
further advance it will probably make in its application 
to what may be termed the minor examples of construc. 
tion. But whether it will, either in this or any othe, 
country, attain to first-class rank as a constructive type for 
the execution of important engineering works, upon 
scale of fitting magnitude, is a problem for the solution 
of which the present available theoretical data and actual 
practical experience are altogether inadequate. It is not 
suitable for any description of bridge design, except that 
of the arch, and in this respect it is a long way behing 
what has been achieved even by cast iron. 


FRENCH AND BRITISH GUNS AND SHIPs, 


Last week we made a comparison between British and 
French guns, taking our figures from the Naval Annual 
for 1899. Since writing this we have received a fuller 
account of the speech made by M. Claudinon in the 
French Chamber of Deputies—a speech which seems to 
have carried considerable weight. This was to be ex. 
pected in one way, seeing that the speaker is “ Forge 
Master” of the Loire, and has, as a maker of guns and war 
stores, the knowledge of a specialist. On the other hand, 
he is interested in defending materiel to which he has 
largely contributed. M.Claudinon stated that he quoted 
his figures from the Naval Annual; but this must be 
understood with reserve. He makes a comparison be- 
tween certain British and American guns, taken from the 
Annual for 1899, with some Russian and French guns 
of newer design. He shows thus that of the 12in. guns, 
the French stand first, with 12,200 metre-tons (89,370 
foot-tons); next comes the Russian, with 10,700 metre- 
tons (34,530 foot-tons); the British, with 10,600 metre- 
tons (or 34,207 foot-tons); and, lastly, the American, 
with 8100 metre-tons (26,155 foot-tons). He states that 
this is not the whole case, for the velocity has had to be 
reduced in the British gun. Indeed, our guns must be 
in a bad way, for M. Claudinon states that out of sixteen 
wire guns, three burst, and ten others were unable to 
continue firing. He says that it has been asserted that, 
owing to the lightness of the French projectile, the supe- 
riority at the muzzle would soon be lost; but this, he 
adds, is disproved by two things; first, that the speed of 
a shell from a 305 mm. gun, at a distance of 6000 metres, 
was 563 metres, while that of a corresponding English 
shell 505 metres; and, again, that a French shell, of 
the 1893-1896 model, discharged at an angle of 20 deg., 
would, at 17,350 metres, still have a speed of 310 metres, 
which would enable it to pierce the deck of any English 
cruiser. Before passing on to M. Claudinon’s applica- 
tion of his conclusions to the case of ships, we should 
like to deal with those above, which are too serious to let 

ass. 

When a speaker is in possession of information which 
has hitherto escaped us, it no doubt is difficult to deal 
satisfactorily with his statements. M. Claudinon’s 
statements as to the I'rench guns we accept, and we may 
be content to take the new Russian gun on trust, 
especially as a note in the Annual warns us that probably 
better Russian guns exist than there appear. It happens, 
however, also that the United States have now in hand a 
new 12in. gun, giving, it is claimed, 2800 foot-seconds 
muzzle velocity, with a projectile of the same weight as 
the British, namely, 850 lb., implying a muzzle energy of 
46,246 foot-tons. Before this, the French 39,370 foot- 
tons pales even at the muzzle, and every 100 yards range 
tells against the lighter French projectile. This speaks 
for itself so far as America is concerned. Both guns are 
new, and their figures may be equally authentic; at all 
events, there is nothing more to add except that such 
statements will have to be made good by results. We 
are, however, rather concerned with England’s position, 
and we have to confess at once that the 2600ft. velocity, 
the highest one given in the Annual is more than is 
desirable for a continuance, on account of the wear of 
the gun under present conditions, though a higher 
velocity might be attained without testing the strength 
of the gun, which is far beyond what is necessary. 
Probably 2600 foot-seconds might be assigned to our gun 
as safely and fairly as the velocities which are generally 
given in tables which, in fact, apply to new pieces ; but 
we must point out that the energy quoted by M. Clau- 
dinon, given in the Annual, is not that due to 2600, but 
to the figure of the earlier Mark VIII. gun, namely, 2367, 
and this is simply the wrong velocity. With 2600 foot- 
seconds, our Mark IX. gun has 39,850 foot-ton energy, 
that is to say, more than this new French gun, even at 
the muzzle, and our superiority increases with every 
100 yards of range, owing to the lighter weight of the 
French projectile. M. Claudinon does not give the 
weight of the French projectile, but as he speaks of 
type of shot of a few years back, 7.c., 1893 to 1896, we 
are right, we suppose, in taking it as 643°8 lb., as given 
in the Annual and the Pola annual. This means that 
he takes the muzzle velocity at 2959 foot-seconds, 
which, with this light shot, is conceivable, thus giving 
his 39,071 foot-tons muzzle energy. We, however, make 
the velocity to come down to 2452 foot-seconds at 2000 
yards, with a striking energy of 26,850 foot-tons, while the 
British shot at this range has 2252 foot-second velocity 
and 29,890 foot-tons; in other words, the difference which 
was small at the muzzle has grown to over 11 per cent. 
of the French blow at 2000 yards. We think the Annual’s 
figures might be arranged more clearly, but it is strange 
that M. Claudinon, who has calculated the velocities for 
different ranges, did not take the precaution of testing 
whether the energy shown in the Annual was that of the 
velocity in bold type figures opposite to it, rather than 
the smaller figures entered below with a note of interro- 
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ation after them. At all events, we think that the 
a wat is complete, namely, that the British gun, even at 
the muzzle, 8 more powerful than this new French 


But to pass on to the startling facts which M. Claudinon 


ts. We have accepted his figures in the case of 
report 

France and Russia, but we must be excused for demur- 
ying to his statements as to British guns. Three wire 
guns could not burst without their possessors being aware 
of the fact, and we can assure him that it is not possible 
to detect any sign of bursting in any of our wire guns, 
nor have we been unable to continue firing. The begin- 
ning and ending of our causes of complaint with our guns 
is, as We mentioned last week, that the bores wear 
out much too fast. The new American gun is almost 
identical with our own, and its proportions are proba- 
bly in a great measure taken from ours. It is rather 
heavier, but ours being of wire construction would pro- 
bably do all that the American can with the same powder, 
and this is, as we have seen, much more than the French 
gun. The fact is that these high velocities which are to 
be attained with new guns seem to be deceptive, and 
tables are not required merely for purposes of “bluff,” 
or even of fair comparison of the possibilities of new 
pieces, but for service purposes, and very commonly the 
heavy guns on board foreign men-of-war remain year 
after year without firing full charges and shot, while ours 
have their annual sea practice. We, however, have 
already in our last number admitted the possibility that 
cordite may be putting our heavy guns at a disadvantage, 
and that it is desirable, in our opinion, to make compara- 
tive trials with other explosives. Sir Andrew Noble's 
paper noticed elsewhere does not deal with comparisons 
between our own and foreign modern powders. Till that 
is done it is difficult to pronounce as to powder. As 
to the guns themselves we are quite satisfied. 

M. Claudinon follows our guns on board ship, and tells 
us that in our gunnery trials with the Mars, Resolution, 
Hannibal, and Jupiter we attempted to get a muzzle 
velocity of 731 metres (2400 foot-seconds), but had 
to abandon it for the very sufficient reason, if true, above 
referred to, namely, that three guns burst and ten had 
to discontinue firing, so that apparently these lamentable 
accidents did not occur in the dark places of Woolwich o1 
Shoeburyness, where evils of this dye can be, doubtless as 
he thinks, carefully concealed, but on Her Majesty's ships 
in broad daylight on the high seas. Is it possible for M. 
Claudinen to persuade himself and his listeners that 
three 12in. wire guns could thus burst on board our 
new ships and the matter be kept dark until he told the 
fell secret to the Chamber? He adds also that only 
some of the results were made public. Does he mean 
that still worse remains to be told? Under these cir- 
cumstances the cries of trés bien which greeted the 
speaker seem almost heartless. We made fuss enough 
about the Thunderer accident, but that seems nothing to 
what now takes place without our even hearing of it. 

We will pass on to ships. ‘*The English,” we are 
told, ‘did not deem it necessary to protect battleships 
against high explosive shells, from which it can only be 
inferred that they were not satisfied with the results of 
their trials, and did not think that the shells would be 
dangerous except to those who handled them.’ How 
shall we begin to meet this extraordinary statement and 
the conclusion drawn from it? Any one who looks at 
drawings of British and French battleships will see that for 
the sake of maintaining a thick complete belt the French 
ships have had to leave many portions of their hulls unpro- 
tected. The British, by stopping the belt a little short 
of bow and stern, are enabled to be covered pretty com- 
pletely upwards from belt to above the battery. We made 
trials of shell-fire at the Resistance, and adopted case- 
mates and defences specially to meet it. We have long 
maintained that the French ships courted destruction by 
common shell, and this opposite statement is to us 
inexplicable. Then how can we be supposed to be afraid 
to handle and use shells with high explosives? Does 
M. Claudinon never read the papers? Has he not seen 
that we are using lyddite shells in the South African 
war, and does he not know that lyddite is almost iden- 
tical with melinite? Shall we follow M. Claudinon 
further? Our difficulty is that we have not enough ideas 
in common with him to criticise satisfactorily. He 
makes an extraordinary supposition of the Powerful 
cruiser engaging the Charlemagne, and shows that 
the battleship ought to destroy this cruiser, which, 
considering that she is not even an armoured, 
but only a protected vessel, is not wonderful. The 
Powerful is constructed for entirely different work. 
We have not even checked the figures of this most 
improbable engagement. We think our readers will 
probably so far agree with us that it is hardly necessary 
to follow the subject further, and that we need not take 
M. Claudinon so seriously as to be unhappy about our 
ships and guns. 


HIGH ANGLE FIRE ORDNANCE IN THE FIELD. 


Hicu angle fire in the field by the means of field 
howitzers is one of the latest and most interesting 
developments of artillery science. To Russia belongs 
the honour of the introduction of the field howitzer or 
mortar, and the piece scheduled in the table below was 
first issued about eight years ago. The example thus set 
was shortly afterwards followed by Germany, Turkey, 
France, and Great Britain in the order named; and at the 
present moment these are the only nations which have 
adopted this distinctive type of field ordnance. The 
campaign now in progress, however, is the first cece sion 
upon which it has been tried on active service, since, 
greatly to the disappointment of all artillerists, the 
Turkish howitzer batteries did not come into action 
during the war of 1897. It is easy to conceive, there- 
fore, with what absorbing interest the performances of 
our own are now being followed. The following table 
affords an interesting comparison between the construc- 
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tion, weights, principal dimensions, &c., of the various 
howitzers; also information concerning their ammu- 


common or high capacity shell, as it is more generally 
termed. 

Our 6in. howitzer is, strictly speaking, a siege train 
piece. 
is its maximum elevation possible, when fired on the 
upper carriage only—as would be the case from trenches or 


nition, projectiles, and high explosives for use with | 
| 
When mounted on the travelling carriage, 35 deg. | tailstock instead of a turret. 
| geared, and is triple-geared into an internal gear on the 
| back of the face plate, the teeth of this gear being cut 


AMERICAN MACHINE TOOLS. 
By OtrR AMERICAN CORRESPONDENT. 
No. 1V. 
In Fig. 17 above is given a view of the gearing of a 
82in. triple-geared lathe, which is equipped with a 
The head is strongly back- 


England. France. Germany. Russia. Turkey. 
6in howitzer bin. field field 15cm. heavy | 10°5 cm. ¢/98 field field 
of position. howitzer. howitzer. howitzer. _ field howitzer. mortar. howitzer. 

steel steel nickel steel nickel steel | nickel steel | steel steel 
Length of barrel ... ... ... 94in. 49in. 66° Sin 66°8in. 49in. 53°9in. 55in. 
Weight of barrel and breech 30 ewt. 94 ewt. 13°5 ewt 21 ewt. 9 ewt. 8°8 cwt. 
Greatest possible elevation... ... ...| 35° (70°) 45° 44° 65° a 47° 45° 
Weight of gun and carriage un- ‘3 
limbered ... ... ...-...-... «.| | S1-Gowt. 29 ewt. 43 ewt. 2 24°8 cwt. 21°9 cwt. 
Weight of gun and carriage limbered | | bs 
Ammunition } 
Material... steel/Forged steel steel steel steel iron 
Weight of projectile... ... ... | 1b. 45 Ib. 93 Ib. 57 Ib. 44 Ib. 
Explosive in common shell Lyddite Lyddite Melinite picric acid Melinite | black powder 
Bullets in shrapnel aartaie eee 518 372 630 no shrapnel 683 460 
Muzzle velocity, feet per second* ... 779 | 782 951 905 621 — 
Maximum range, yardst.... ... 10,000 | 4,900 4,217 6,561 3,718 6,342 


* Muzzle velocity with maximum charge. 


other more or less permanently-fortified positions—the gun 
can be elevated to an angle of 70 deg. The piece corre- 
sponds to the German gun of 15 centimetres, which, now 
that no less than sixty-nine six-gun field batteries have 
been equipped with the lighter 10°5 centimetre howitzer, 
Model 1898, is only retained in field service for use 
against strongly entrenched and _ fortified positions. 
Great secrecy is being observed concerning this new 
weapon, which is not even mentioned in Commandant 
Valliér’s recent work, setting forth the military and naval 
artillery armament of every Power from the highest to 
the lowest. It is said that the Artillery School at 
Jiiterbog is delighted with the 10°5 centimetre howitzer, 
which “fulfils all modern requirements, and is as 
efficacious as it is exact.” The South African Republic 
possesses one or two of the 4°7in. Krupp howitzers, 
similar in every respect to those manufactured for the 
Turkish Government. 


THE mineral production of Canada continues to grow | 


at avery satisfactory rate, the value for 1899 —. officially re- 
turned at 47,250,000 dols., as against 38,000,000 dols. in 1898. 
Gold stands first with a total value of over 21,000,000 dols., of 
which about 16,000,000 dols. came from the Yukon placers. The 
Ontario goldfields, however, are becoming an appreciable factor in 


the gold production of the Dominion. In 1896 Canada’s output of | 


gold was under £550,000, about one-eighth of the present yield. 
Iron and nickel alone of the metallic minerals show increased pro- 
duction in the year just closed. Copper, silver, and lead remained 
stationary, largely owing to the prolonged labour troubles in 
British Columbia, now happily at an end. Of the other chief 
minerals, coal and coke, petroleum, pyrites, salt, and asbestos, have 
all advanced to a considerable extent. 


+ Maximum range with common shell only, that with shrapnel is considerably less. . 


from the solid metal. A slip gear engages this internal 
gear, and a greater ratio is obtained in this way than by 
external teeth on a face-plate and head of the same size. 
The ratio of the back gearing is 12 to 1, and that of the 
triple gearing is 36 to 1. All the gearing is on the front 
side of the head for the sake of convenience, and as being 
better construction, the pull being on the same side as the 
work. The spindle is solid, made of forged cast steel, 
and runs in bronze boxes, with large and long bearings. 
The cone is of large diameter, and has broad faces. The 
feed is made positive by a cone of gears. and can be 
changed instantly. The triple-gear wheel which engages 
with the internal gear on the face plate is fitted to the 
shaft K, seen just above the V of the bed, being enclosed 
by a housing in which the slip-gear wheel slides in and 
out of the internal gear. The following is an explanation 
of the gearing as shown in Fig. 17: A, back gear; B, 
| spindle gear; C, cone of feed gears on stud; D, change 
| gear or screw gear: E, intermediatescrew gear; F, screw 
| gear; G, feed gear or screw; H, slip gear for feeds; I, 
| gear driving to triple-gear shaft; K, triple-gear shaft; L, 
| internal gear or face plate. 

This lathe, with a swing of 32in. over the ways, has a 
bed 12ft. long takes in work 5ft. long between the 
centres, and swings 19in. over the carriage. The diameter 
of the front bearing is 5in., and of the back bearing 3%in. 
The solid head spindle—of forged cast steel—is 4in. 
diameter, and the tail spindle is 3jin. diameter. Tie 
cone pulley has five steps, the largest 20in. in diameter, 
and the cone belt is 44in. wide. The distance between 
{the headstock V’s is 16zin. The weight is about 
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8000 Ib., with an extra weight of 2501b. for every 
additional foot of length of the bed. The carriage has a 
bearing of 38in. on the ways, and is strongly gibbed to 
both back and front flanges of the bed. It is fitted with 
friction feed, inside power cross feed, and a compound 


| iron pieces they are usually furnished with pan bed, oil 
| pump, tank, piping, and fittings for automatic oiling 
| apparatus as in Fig. 20, When they are to be used for 
| finishing cast iron or brass, they are generally furnished 
| with a plain bed and no pan, asin Figs. 18 and 19. Plain or 


rest to move in any horizontal direction. The rack-and- | revolving tool posts are furnished according to the 
pinion gear for the carriage is cut from solid steel, and | requirements of the work to be done, and these are 
the important sliding parts are surfaced by scraping and | interchangeable. 


not ground with emery. The carriage is connected with 
the screw by an open-and-shut nut, and can thus be 
connected to it at any point. The feed can be changed 
from right to left, or vice versd, at the feed plate instan- 
taneously. This tool is one built by the Fifield Tool 
Company, of Lowell, U.S.A 

Lathes made by the Pratt and Whitney Company, of 
Hartford, U.S.A., are shown in Figs. 18, 19, and 20. 


cone is wedged between the bevel driving dises, and takes 
the upward thrust of the drill. By revolving the turret 
one-twelfth of a revolution in either direction, all the 
spindles are stopped and out of gear. Each driving shaft 
is fitted with means for horizontal adjustment of the 
dises, and each drill spindle has means for vertical adjust- 
ment of the friction cone. The locking pin for lock. 
ing the turret in position is of tool steel, hardened ang 


Figs. 18 and 19—HARTFORD LATHES 


The lathe is not the only machine tool built to operate 
on the turret system, but turret drilling machines, turret 
milling machines, and turret tapping machines are all in 
use. The turret drills will do much of the same work 
that is done on turret lathes, but with the advantage that 


allowing large 
operated upon. The drills are made with four to twelve 


Countershaft to Run390RPM 


A A 
@ 5 


7ft Gin 


Fig. 20—16in. HARTFORD LATHES 


That shown in Fig. 18 is a turret lathe with special tools | 


for finishing cast iron and brass pieces; Fig. 19 shows a 


lathe having a special turret on the carriage ; Fig. 20 is a | 


general diagram of a 16in. turret head chasing lathe of the 
latest pattern, having a pan bed. This latter machine is 
designed for chasing and threading valves, cocks, injectors, 


and similar articles, in which it is necessary to turn up to | 
| the turret mechanism of two turret drills manufactured 


a shoulder, and inconvenient to use a die. Threads can 


also be cut in work where it would be impossible to use a | 


die. The spindle is hollow to receive stock bars if 
necessary, and the patent back-geared friction head gives 
nine spindle speeds. The machine has a special tool 
slide on the carriage, an automatic arrangement for 
stopping the feed, and a regular automatic feed with 
adjustable knock-off on the turret slide. It is also 
furnished with a pulley spline shaft feed in addition 
to the regular screw feed, and has also the automatic 
cross feed for the cut-off slide. The general dimensions 


are as follows :—Swing over bed, 16in. ; front bearing of | 


spindle, 44in. by 23in.; diameter of hole through spindle, 


ljin.; diameter of turret, 8}in.; distance from top of | 


slide to tool holes in turret, 2}in. ; three-step cone pulley, 
llin. largest diameter; width of belt, 3}in.; length of 
bed, 6ft.; floor space occupied, 7} ft. by 23 ft. ; counter-shaft 
pulleys, 14in. diameter and 4}in. face; speed of counter- 


spindles, and are adapted for all kinds of jig drilling. 


They will also drill, ream, counterbore, and tap a piece | 


of work without any loss of time for changing the tools 


or moving the work. The turret milling machines are | 
made with four spindles, and are intended for light | 


manufacturing work, die sinking, engraving, «c., 
finishing each piece at one setting. Figs. 21 and 22 show 


by A. D. Quint, of Hartford, U.S.A. 
These drilling machines have a heavy rectangular base, 
on which is cast the bracket carrying the countershaft and 
| lower cone. A vertical post or column carries the shaft 
of the upper cone and the turret mechanism, and on this 
| post slides the knee which carries the table for the work, 
having a travel of -several inches and being moved by a 
rack and pinion. It can also be turned to the right and 
left. Fig. 21 shows part of a six-spindle Quint turret 
drill with friction gear. In the bearing on top of the 


|B, revolving in opposite directions. These discs are 
| within the turret. The six drill spindles are carried in 
suitable bearings in the circumference of the turret, and 
' on the inner end of each spindle is secured a raw-hide or 


the cutting tools revolve instead of the work, thus | 
and irregularly-shaped pieces to be | 


frame post are nrounted the shafts of the two bevel | 
| driving gears, one being tubular and enclosing the other. | 
On the outer ends of the shafts are the bevel discs A and | 


ground to a close fit. The bearings are all lined with 
phosphor bronze bushings. This machine is intended for 
light drilling, with holes up to jin. diameter, and also for 
| light tapping up to }in., and to the centre of a 20in. circle. 
| For tapping, a straight and crossed belt are used, with a 
clutch operated by a rocking treadle at the side of the 
base. The speed of the tool is from 250 to 2000 revolu- 
, tions per minute, and may be changed to any intermediate 
| speed at will by the operator. 
The driving gear of the larger size of turret drill is of 
somewhat different design, as shown in Fig. 22, there 
| being a direct drive from the cone to the turret mechan- 
| ism, without the intervention of the bevel gearing shown 
}in Fig. 21. The driving shaft A passes into the turret, 
| and has at its end a bevel gear wheel B, which meshes 
| with a bevel gear C. This gear C is loosely splined upon 
'the driving spindle D, the lower end of which has a 
clutch E, engaging, when in operation, with the corre- 
sponding clutch F on the inner end of the drill spindle. 
Pivoted on the front of the gear case, in the interior of 
the turret head, is a bell-erank lever G, one end of which 
is forked and loosely connected to the driving spindle. 
| The other arm is connected to the locking bolt H, which 
| holds the turret in position. This bolt is operated by 
ithe rod I, the bell crank K, and the treadle rod L. 
The latter passes to the treadle at the base of the frame. 
When the tresdle is pressed down, the locking bolt 
|is thrown back, releasing the turret. In doing so, the 
| bolt raises the driving spindle by means of the bell crank 
|G, and thus releases the drill spindle. It is thus im- 


Fig. 23--TAPHOLDER 


| possible to move the turret while the driving spindle is 
| clutched to the drill spindle. When the turret is revolved 


shaft, 890 revolutions per minute; weight, including | leather friction cone C. The turret is pivoted excentri- | to the tool wanted, the bolt will automatically slip into 


countershaft, 2160 lb. 

Lathes of the same general type are made for various 
classes of work, having special fittings to suit the work. 
When they are to be used for finishing steel or wrought 


| cally to the driving shaft, and by this arrangement only 
| the drill in use or vertically over the bed is driven by the 
| gearing. The other spindles are motionless or “dead.” 

When a spindle is in position over the bed, its driving 


| the socket, and the driving spindle then moves down- 
| ward and engages with the drill spindle. The turret has 
long projecting bearings for the drill spindles. The feed 


is by hand or by a foot lever. 
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Fig 21. The Quint Turret Drill with Friction Drive 


| 


Frame Column 


The dimensions, &c., of these two turret drills are as 
follows :— 


Friction gear | Bevel gear 
| drill. drill. 
Distance from table to end of | 
_ Spindle, maximum ... ... .. 18jin. 20in. 
Distance from table to end of 
spindle, minimum lin. _ 


Distance from centre of drill to face’ 
of column .. 

Vertical movement of table ... 

Speed of countershafts, revolutions 


10in. | - 

..| 13fin, diam. | 12in. by 18in. 
4}in. 7i 

per minute... .. 350 | 250 


Speed of drills, with patent conc 

_ Countershaft ... ... 250 to 2000) 

Speed of drills, with common \ 75 to 720 
_countershaft ... ... 850 to 1400, 

Height from floor to centre of 

Size of base... .../14gin, by 19in.'14$in. by 19in. 

Weight, complete |  4801b, | 650 Ib. 


For tap ing, a patented reversing tap-holder is used, 
shown is Fig. 28. It is made of steel, and all parts sub- 
ject to wear are of hardened tool steel. It will tap to 
any depth, and from the smallest size up to Jin. diameter. 
It automatically stops and backs out, no reversing belt or 
experienced workman being required to operate it. One 
of its great advantages when used with the turret drill is 
that the work can be drilled and tapped at one setting, 
thus ensuring accuracy. 


| bevel gears, the crank handle operating, which is provided 


| 


plate. This gives any measurement desired with great 
| accuracy. 


Bearing for pind 


Drill Spindle 


Fig.22, Quint Turret Drill with Bevel Cear Drive. 


This reversing tap-holder is shown in Fig. 23. Here P 
is the socket by which the holder is attached to the driving 
spindle, and O is the socket for the shank of the tap. 
Outside the main body G of the holder is a sleeve H carry- 
ing at its lower edge two driving pins L and on its side a 
lug X. Inside it are cut teeth I’, and the train of gearing 
B, C, D, driven by it, is fitted. In this train D is driven 
by F and C meshes with B. The operation of the holder 
is as follows:—The two pins L engage with the pins M 
and drive the tap, the spindle being fed forward at the 

| required speed until the desired depth has been reached. 
The feed is then stopped, but the tap still revolving draws 
| the pins M away from L, and the tap then stops too. At 
| this moment the lug X engages a fixed stop and the 
rotation of the sleeve H is arrested, but as G still con- 
| tinues to revolve, D, C, and B are driven in a reverse 
| direction, and the tap is screwed out of the hole at an 
| increased speed. 
__ In the turret milling machine the turret is rigidly held 
| by a double locking device while the machine is running. 
By pressing on a foot lever the double locks and the 
| driving shaft are released from the cutter spindle, so that 
‘the turret can be revolved by hand to the tool wanted 
| without stopping the machine. The work table is 
| attached to a balanced vertical slide, which has a travel 
of 4in. on the supporting knee by means of a rack and 
pinion operated by a hand lever. The knee is moved up 
/and down on the post or column by means of screw and 


with an index pin fitting a circular perforated index 


SideSectiona! Elevation 


+ 


oA 


Bearing for 
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THE WORKMEN’S COMPENSATION ACT (1897) 
EXTENSION BILL. 


Tue recent discussion in Parliament upon the second 
reading of this Bill seems to show that the provisions of the 
Act of 1897 bid fair to be extended during the present session 
to the agricultural labourer. Seamen, according to the 
Home Seeretary, cannot be dealt with by any modification of 
the Compensation Act, but “he hopes that the time will 
come when the principle of the Bill will be applied to seamen 
also.” In our issue of February 23rd, 1900, we published a 
precis of the proposed measure. It must not in any way be 
confused with the Bill which has been laid on the table by 
Mr. Woods, Mr. John Burns, Mr. Pickard, and Mr. Stead- 
man. Mr. Goulding’s Bill merely asks for the extension of 
the present Act to agricultural labourers, while that brought 
in by the labourmembers asks for drastic reform. As pointcd 
out by the Home Secretary, the greatest difficulty will arise 
when it is sought to find a satisfactory definition of the term 
“ agricultural labourer.” We venture to hope that the ex- 
tension of the Act of 1897 will be accompanied by the abo- 
lition of those artificial distinctions between the different 
categories of the working-class population which, according 
to Mr. Asquith, have taxed all the resources of her Majesty’s 
judges to interpret. If, while enlarging the boundaries of the 
Act, our legislators would at the same time turn their atten- 
tion to amending certain of its hazy clauses, much trouble 
might be saved. The proper definition of the word “ factory” 
is still uncertain. It is at present doubtful whether pro- 
ceedings must be brought within six months of the accident, 
and whether a workman must have been employed for at least 
a fortnight before compensation can be assessed. These 
questions might easily be settled once for all by a clause in 
the new Bill. 
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LITERATURE. 
A Brief Treatise on Constrained 


Kinematics of Machinery. I 
Joun H. Barr. 


Motions of Machine Elements. By 
Chapman and Hall, Limited. 1899. 
WE are not in a position to say how the subject of Mr. 
Barr’s book may have been regarded when used in the 
lecture theatre or class-room, but as a book it is unques- 
tionably a failure. It is either too elementary or too 
advanced, just as one chooses to look at it. If it is 
intended for lads just beginning an engineering training, 
it fails in that it is too abstract. Actual concrete 
examples are wanted to give the young and inexperienced 
mind a notion of motions. If, on the other hand, it is 
designed for older students, though its principles may be 
right, they are applied to such elementary cases as to be 
almost valueless. What, we may ask for example, is to 
be gained from an observation of this sort, ‘‘ Relation be- 
tween Plane, Helical and Spherical Motions.—If the 
translation component (pitch) in a helical motion be in- 
creased till it equals infinity, the motion reduces to 
plane translation. On the other hand, if the translation 
component be reduced to zero, the motion reduces to 
plane rotation?’’ The least ingenious scientific Rack- 
straw could produce numberless such Little Buttercupian 
dark sayings. For example :—‘ If the zigs of a vertical 
zig-zag are infinitely great, the zig-zag becomes a vertical 
straight line. On the other hand, if the zags of a vertical 
zig-zag are infinitely great the zig-zag is a horizontal 
straight line.” We may leave the consideration of the 
effect of increasing both the zigs and the zags to infinity 
to Mr. Barr's students as a problem likely to develope 
interest in harmonic motion! To mention such facts 
incidentally in a lecture for the elucidation of some other 
problem is one thing, to write them down in print is quite 

another matter. 

Mr, Barr's definitions, too, are more suitable to the 
tongue than the pen. They are, to say the least, inexact. 
We find what is virtually a contradiction in the first few 
pages. Motion is defined as ‘‘a change of position, and 
it is measured by the space traversed. Time is not in- 
volved in this conception ;” and a little further on we 
read, ‘* two portions of a rigid body can have no motion 
relative to each other.” If, then, we mark two points on 
a revolving dise, one nearer the centre than the other, 
in one revolution one has passed through a longer path 
than the other, which, as it implies a change of relative 
position, flies in the face of the second definition. The 
only thing that has been the same is the time, the very 
element which Mr. Barr has withheld. What the author's 
meaning is, 1s quite evident, and we only make this 


reductioad absurdum to show whither slack definition may | 


lead. Motion is not a change of position, but the act of 
changing position ; its amount is measured by the length of 
the path passed through, not by the space traversed, 
unless we know in what way that space has been tra- 
versed. Time is as good, and in many cases a better, 
measure of it than space. Other definitions could also 
be found in the book which might be subjected to 
criticism. On the whole, then, it is not a book on kine- 
matics which we should feel disposed to recommend, 
although there are here and there in it useful sections. 


Traité de Nomographie. Par Maurice D’OcaGye. Paris: 


Gauthier-Villars. 1899. 

To reduce to asimple reading of graphical tables, made 
once for all, the calculations which occur in the practice 
of the various technical arts is the subject considered in 
the present treatise, under the name of Nomography, 
meaning etymologically in Greek the graphical repre- 
sentation of alaw. This method of replacing numerical 
computation by graphical tables, which enable the re- 
quired result to be read off, is much appreciated by 
engineers when a large number of calculations of the 
nature, say, of earthwork quantities, has to be carried 
out. The author has made his treative appeal to a large 
class of readers by introducing such varied applications of 
nomography as meteorology, barometric formulas. 
optical calculations, navigation, plane and spherical 
trigonometry, Kepler’s equation, solutions of equations of 
the second, third, and higher degrees, loss of light from 
lighthouses, probability of fire, thrust of earthwork, loco- 
motive traction, flow of water, kc. The simplest nomo- 
graphic instrument in common use is the Slide Rule, now 
becoming of more frequent use in elementary instruction 
from the advocacy of Professor Perry. 

Lalanne’s principle of anamorphosis is explained on 
page 31, by means of which curved lines of a nomograph 
can be replaced by straight lines. A familiar instance is 
found in Human’s logarithmic chart, utilised by Boys 
and Vincent for recording results of wave velocities in 
solid and liquid media. Captain Weir's azimuth diagram, 
sold by Potter of Cheapside, might well find mention ; 
invented for the graphical solution of a problems in naviga- 
tion, the system of confocal ellipses and hyperbolas comes 
in useful for plotting electro-magnetic curves, besides 
forming a handsome wall diagram to illustrate the prin- 
cipal features of confocal conic sections. Employers of 
labour will find it useful to construct an abacus of the 
wages and output of their workmen, as a sort of indicator 
diagram referred to co-ordinates not yet employed in 
thermodynamics. 

The work has obviously been a labour of love to the 
author, who may be said to have created the systematic 
study of the construction and use of the abacus in all its 
variety. His book is a very complete treatise, and should 
be the study of our scientific engineers. 
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INSTITUTION OF MECHANICAL ENGINEERS. | arrange the reservoirs that any moisture in the air might 


be deposited in them instead of in the tools. At Don. 


On Thursday evening, the 22nd inst., the discussion on | caster they used the Bradford rotary drill for tapping 


two papers read at the previous meeting of the Institution | and driving stays. 
Mr. Hartley | cock is fixed to the tool. They use also pneumatic hammerg 


of Mechanical Engineers was resumed. 


For the former purpose a reversing 


Wicksteed was again in the chair, Sir William White not | for chipping and caulking. The great thing with these 
being well enough to attend. A letter from him, dated | is to select those in which there is the least vibration, 
Malvern, in which he expressed his regret at not being | They have also some machines of their own design, 
able to be present at the council meeting, was read by | For repair work they used a small engine with cylinders 
the secretary. In it the President said that he put him- | 4in, by 4in. for re-boring cylinders. The little engine 
self entirely in the hands of the council, and if they were of | illustrated below, Fig. 1, has piston valves, the air being 
opinion that, in view of the quantity of business to be trans- | taken between the pistons and exhaust taking place 


acted occasioned by the reception of the American engineers 
and the summer meeting, it would be better for another 
President to be elected in his place, he would willingly 
retire. 
the Institution. Mr. Wicksteed intimated that the 
council had unanimously agreed that Sir William White 


should be retained as President till the expiration of his | 


term, an announcement which was cordially received by 
the meeting. 

Before the discussion of the papers began Mr. Amos 
drew attention to a diagram of the ‘* Little Giant’’ drill 
which had been completed since the last meeting. This 
diagram, with the description, is reproduced with the rest 
of the paper on another page. 


His whole wish was to do whatever was best for | it—see Tig. 2, page 327. 


engine is simply moved back a little further. 
| facing valves the engine is 


from both ends of the valve chest, which are quite open, 
This engine is bolted at a convenient place to the 
frame, and the boring tool is driven by a strap from 
If the strap gets loose the 
For re- 
laced vertically instead of 


horizontally, and belted to the tool. They have also a 


| whitewashing plant rigged up on a truck, which they use 


for whitewashing buildings, and so on. They had also 
tried a pneumatic apparatus for cleaning the cushions of 
railway carriages. It consisted of a sort of currycoimb, 


which was run over the cushion ; the air entered through 
one pipe and left by another, the end of which was in q 
bucket of water. 


A current of air was induced by the 


| 
| 
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Fig. 1—AIR ENGINE 


The discussion was opened by Mr. C. L. Simpson, who, 


referring to the manner in which Mr. Samuelson esti- | 


mated the power of hammers, said he thought the short- 
ness of stroke in the pneumatic hammer should be taken 
into account. If the steam hammer was used under 
proper conditions it was not so uneconomical as the com- 
parison made it appear. To get the best result, small 
pipes should be used, and the steam should be super- 
heated. Mr. Simpson then described the class of work 
for which they used pneumatic tools at Pimlico. As a 
rule, they found no difficulty in getting the men to adopt 
the Boyer hammers, but in the ironfoundry the trimmers 
complained of the vibration, and only the younger men 
could be prevailed upon to work them. For nearly all 
purposes they find Boyer drills more convenient than 
flexible shafting or ratchet braces. They were now 


taking air down a well 200ft. deep, and were drilling | 


holes in girders in the well with a piston drill. As far as 
they had gone they had found pneumatic tools a success ; 
but whether they would pay when renewals and repairs 
were taken into account it would need time to decide. 
They believed they would, and they expected before very 


was shown. 
| caulking hammers used to-day. 


long to increase the number of tools they had in use. | 
Besides these tools they employed the compressed air | 


for several other purposes, for hoists over lathes, for 
Tabor moulding machines, and for whitewashing. 

Mr. Ivatt, called upon by the President, said that pneu- 
matic tools were now largely in use at Doncaster. Air ata 
pressure of 80 1b. per square inch was supplied to the mains 
by one two-stage air compressor delivering 40 cubic feet, 
and two other compressors each giving 100 cubic feet of free 
air per minute. It was important that the air should be 


delivered to the compressors as cold as possible, and it 
was worth while erecting trunks on the north side of 
the shops or taking them through cellars in order to 
keep the temperature down. 


It was also advisable to so 


FOR BORING TOOL 


rush of air in the apparatus. which sucked up_ the 
particles of dust through the comb and delivered them 
into the water. The action was very pretty, but it was 
not fast enough. They used their compressed air at 
Doncaster also for blowing through cylinders after 
repairs, and for taking engines out of the shops they 
filled up the boiler with compressed air and ran them out 
with that instead of raising steam. 

Mr. Fielding said he had used pneumatic riveters and 
drills. As regards the former, although he does not con- 
sider that they do work equal to hydraulic pressure, he 
believes there is a field for them forthe replacement of hand 
riveting. As regarded caulking tools, some twenty-four 
years ago he had made tools which did not differ much 
from those in use at the present day, but at that time the 
trend of opinion was that superior riveting by hydraulic 
pressure would do away altogether with caulking, and not: 
very much had been done with the tool. A diagram of 
It did not differ very greatly from the 
A feature of it was # 
spring which kept the tool pressed away from the tup, so 
that though the latter might be reciprocating, it did not 
strike till the workman compressed the spring by pressing 
the edge of the tool against the work. He believed that 
the use of the spring in this way reduced vibration. He 
asked the author if there was any serious objectiom to the 
air pressure being increased from 80 Ib. to 100 lb. By 80 
doing both the weight and bulk of the compressors would 
be reduced. Mr. Amos replied at once that the Lomdon 
and North-Western Railway et was, he halieved, 
using pressure from 100 Ib. to 120 lb. 

The next speaker was Mr. Martell, who puaised the 
paper, the subject, and the author, with an umpressive- 
ness which is only to be acquired by constant practice at 
the Institution of Naval Architects. It was a subject of 
the greatest importance, he could not tell the meeting 
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what interest shipbuilders all over the world re- | various heights in the cylinder, and a suitable valve being 

-ded it, and he thought the utmost credit was due to | provided which opens any one of these holes at will, but 
gat yt os for bringing it before the Institution of | only permitting one hole to be opened at one time. By 
7) ae Engineers. From the nature of his business | this means, escape for the air is provided at different 
0a rae little to do with the manner of doing work, | heights in the cylinder, and the cushion is formed either 
he ~ had to see that things were well done, and he | above or below the piston immediately the top or bottom 
ee sas of pneumatic tools that they turned out excel- | of the piston passes the hole which is open. Thus by 
font work: He had seen in. rivets driven up by long | having a low hole open, only a small cushion is formed 


with 


RE-SORING CYLINDERS WITH AIR ENGINE AT DONCASTER 


Boyer hammers, and had slotted the plates through, and underneath the piston, consequently a heavy blow is 
found the holes very well tilled. In rapidity, and economy obtained, while if a higher hole is open, a heavy cushion 
was effected thereby, they were greatly superior to hand underneath and a small cushion above the piston is 
labour. Contractors saw in pneumatic tools the means of obtained, and the piston is consequently held off its work. 
obviating some Jabour troubles, and they found to their There being a number of holes thus permits considerable 
hand a means of executing contracts within specified variation of the weight of the blow. Snifting valves are 
times. With regard to the cost of riveting by air pressure, provided a top and bottom of the cylinder which allow 
he read parts of an interesting letter referring to work the piston to suck in air to replace any leakage or to 
done in Cramp’s shipbuilding yard at Philadelphia, From 
a record of 95,000 rivets they had found the cost to 
be about 1°25 cents, as against 3°19 cents for hand work, 
and a saving of about 47 per cent. had been effected by 
their use. The two things necessary to the use of pneu- 
inatic tools was common sense and plenty of compressed 
air. 

Mr. Mariner gave some account of the use of pneumatic 
tools at Yarrow and Co.’s yard. They employ air 
hammers for a good many purposes, and prefer the 
Boyer to other makes, as it gives less vibration. They 
have no complaints from workmen on that account. 
Arrangements are made so that the power of the blow 
can be regulated by a screw, and thus the operator need 
give no attention to how far the trigger is pressed down. 
For supplying the air they find a good quality light india- 
rubber hose better than armoured hose, which is too 
heavy and inconvenient. The pressure they use is 100 |b. 
An advantage of pneumatic chipping is that, on account 
of the nature of the blow, the chisel can be ground much 
keener, and, consequently, cuts faster and better. The 
force of the blow delivered by an ordinary hand hammer 
makes it necessary to have a comparatively thick edge to 
the chisel. Pneumatic drills are employed for a large 
variety of work on their boats. They had tried them for 
expanding boiler tubes, but with little success at first, 
because the spindle ran too fast, because they would not re- 
verse, and because just at the end great pressure is required. 
They had then modified a Boyer drill, fixing a reducing gear 
of areversing cock. They used pneumatic hoists also, but 
had found that until the operator had got used to the 
valve their action was too rapid. Comparing electric and 
air transmission, there were, said Mr. Mariner, distinct 
fields for each. Where it was necessary to give blows, for 
example, pneumatic pressure had to be used ; but, on the 
other hand, when the power required exceeded about 30,000 
foot-pounds per minute electricity had to be adopted. An 
advantage of pneumatic tools was that they were self- | 
contained, the power being exerted on the spindle, and | 
no flexible shaft being required as with electric tools. | 
Then the electric drill is heavier, but the cable can be 
led through places where the pneumatic hose could not | 
be taken, and the weight can be taken advantage | 
of, when drilling vertical holes, as in decks, Ke. | ay ; : / ‘ea 
Thus the decision of which class of tool was best Pa 
could only be decided by a consideration of all the cir- | vs Sr ee 
cumstances. } : | 

The Player power hammer, which we illustrate, was | /) | 


then described by a member of the firm. The hammer | 
is driven by means of a crank, which works with a gun- 
metal block ina cast steel banjo. The bottom part of the 
banjo is a solid with the cylinder cover, to which the 
cylinder is bolted, and the cylinder itself is thus driven 
up and down by the crank, being guided by slides which | 
are cast on it, and which move in corresponding recesses | 
on the frame. The bottom of the cylinder is provided | renew the cushion when the hole that is open is altered. 
with a suitable stuffing-box, and through this the piston- | The valve gear used consists of a casting which fits on 
rod projects. The stuffing-box provides an air-tight joint, | the back of the cylinder, and which has scored init passages 
so that the piston has an air cushion above and below it. | leading from the holes drilled in the cylinder to slots 
The tup, or hammer head, is fastened to the bottom of | which are arranged as part of the radii of a circle, the air 
the piston-rod, and all power is transmitted to this tup | connection from the cylinder being, therefore, through 
Y means of either the top or bottom air cushion in the | each hole to corresponding slots on the face. Over 
eylinder. The force of the blow is varied by varying | this face is fitted a plate which is free to move 
the amount of the air cushion above and below this piston, | about its centre, and this plate is provided with slots 
and this is done by a series of holes being drilled at | forming parts of radii of a circle similar to the face under- 


( i 7 


neath it, with the exception that the radii are at different 
angles, so that when one slot of the plate corresponds 
with the slot underneath it all the rest are closed, while 
the small angular movement of the plate closes the 
open slot and opens one of the closed ones. This angular 
movement is obtained by providing this plate with a pin 
which projects into a slot in a sliding bracket. As the 
cylinder goes up and down this pin runs up and down the 
slot; but as the bracket containing the slot can be moved 
horizontally by means of a treadle or hand gear, the pin 
is pushed to one side or the other, and thus causes the 
plate to revolve through an angle large enough to open 
each slot in turn. Itis estimated that the power required 
to drive this 3 cwt. hammer is under 4 brake horse-power 
at 220 blows per minute. 

The President of the Chicago Pneumatic Tool Company 
said that, when he started making pneumatic tools some 
five years ago, the output was about 100 per year, whereas 
last year they were turning outat the rate of 800 per month, 
and they expected shortly to double that quantity, so that 
there were good reasons for thinking that the pneumatic 
tool was coming into favour. They were developing some 
new tools, particularly one for cutting the ends of tubes in 
a boiler. They had a good tool, too, for biting the heads 
off rivets instead of chipping them off; altogether they 
made some 70 or 80 different styles of tools. He felt 
confident that in a few years’ time pneumatic tools would 
be very largely used in Europe. 

Mr. ¥. J. Churchward, assistant locomotive superin- 
tendent, Great Western Railway, in showing the parts of 
pneumatic tools which wear out most at Swindon, re- 
marked that although these tools were worth having in 
spite of repairs, because of the rapidity with which they 
worked, endeavours should be made to construct the 
parts so that they would last longer. Improvements are 
possible in the following directions: In reducing the 
vibration of hammers; in providing means for preventing 
the tool from dropping out ; and in fixing a shield over the 
exhaust to prevent the operator’s hand from getting 
numbed. A first-class light hose with a perfect unleaky 
joint is needed ; a stronger type of hammer is required, 
and also some tool for shearing the heads off rivets and 
stays, which will take only five seconds instead of fifteen 
seconds as now required for copper stays. A good tool 
for cutting out tubes and dropping them to the bottom 
of the boiler was also required. 

With regard to the noise that caulking and chipping 
tools imake in a boiler-shop, they found that this could be 
greatly reduced by pulling a broad old driving belt tight 
round the barrel of the boiler. They had made a great 
success of tube expanding by air at Swindon. He recom- 
mended any one who thought of starting the use of com- 


PLAYER’S 5 cwt. PNEUMATIC HAMMER 


pressed air to begin on a large scale; they had found 
themselves seriously hampered at Swindon by the 
difficulty of expanding their system. Big mains and 
sufficient compressors should be laid down. As the 
actual compressing is expensive, it would be an advantage 
if some means of using waste power could be used up for 
the purpose. With this end in view they were arranging 
a special plant at Swindon. About three locomotives a 
day were tested under steam, and it was the intention 
to test these on a special apparatus, so that the power 
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could be taken off the wheels for working a compressor. 

Mr. Alfred Hanssen said that having had consider- 
able experience with pneumatic machinery, he would 
like to make a few suggestions. First, with regard 
to wear and tear of the pneumatic tools. He had 
noticed that compressed air contained a good deal of grit 
and dust—he had held his hand in front of a jet of air 
and found this grit sharp enough to draw blood from 
the hand. Naturally, such grit would wear out the 
working parts, both of the air compressors and of the 
air-driven machinery. The remedy was to filter the air 
before compression, which could be readily done by 
passing it through a wet screen, a wet coke filter, or by 
washing it in a scrubber. His second suggestion was 
with regard to the economy in working the tools. Com- 
plaints had been made of the low efficiency of pneumatic 
transmission. The reason of this was that a great part 
of-the work of the air-compressing engine was being con- 
verted into heat, and as the air was used cold and non- 
expansively in the tools, all this heat was lost. When 
working with an air pressure of 100 lb. per square inch, and 
exhausting into the atmosphere, it was impossible to get 
a higher efficiency than about 28 per cent. from the 
indicated power in the steam cylinder to the indicated 
power in the working cylinder of the tool. The loss of 


on April 26th, when a paper by Professor Hele Shaw 
would be read, dealing with ‘ Locomotion on Common 


munication on a new form of * revealer’’ has been post- 
poned till the June meeting. 


No, 


Periops arrive in the lives of Governments when it is 
well to pause and consider the position; to take stock 
as it were; to gather up the threads of a ramifying 
experience; to formulate the lessons acquired in the 
recent past, and to mark out a career for the future 
which shall be shaped and guided by the knowledge 
accumulated, it may have been at a very high price. 
Nor is this proposition true only of politics. It is true 
of all the great departments of State. Hampered as the 
War-oftice and the Admiralty are by red-tape and tradi- 
tion, they still, by foree of circumstances, have changes 
thrust on them. Of the War-oftice it is scarcely within 
our province to speak. It is even now undergoing a 
fierce fire of criticism from which it will not escape 
unscathed, and we think the time has come when some- 


never twice got the same answer. One member of a) 
eminent firm, who has carried out Admiralty contracts 


Roads,” the meeting was adjourned. We understand | by the dozen, assured us that he did not know. He d 
that the reading of Mr. Bryan Donkin’s interesting com- | himself for years been trying to find out, without success 


We believe that, in point of fact, the principal clerks 

permanent officials really constitute ‘the Adiiralt 
and that they rule, in most things, according to ofc 
tradition. It is to this cause, no doubt, that much that 


ERING we hold to be objectionable in naval policy is due. 
ADMIRALTY ENGINEERING, necessary to state this at even wearisome length, “a 


wise it may be said that we are criticising individuals 
We beg that our readers, once for all, will dismiss thi, 
idea. We credit every one with the desire to do his 
duty to the utmost, honourably and honestly. But this 
does not in the least prevent us from taking exception to 
results, deprecating a policy, or censuring a system. [t 
may be said that clerks can have nothing to do with 
engineering. This is true of direct but not of indirect 
influence. 

So much premised, let us proceed to consider in detail 
one or two aspects of Admiralty engineering practice 
Nothing, of course, is more important than the steam 
machinery of our ships of war. That goes without 
saying and without explanation. Now, the Adiniralty 
have within the last few years raised boiler pressures 
from 155 1b. to 350 1b. per square inch, and engine 


power was therefore 72 per cent. This loss could, how- 
ever, be materially reduced by working with a closed | thing may be said with advantage about the Admiralty | pressures from 150 Ib. to 250 lb. per square inch. A rise 
PARTICULARS OF THE MACHINERY OF BRITISH FIRST CLASS CRUISERS. 
Me: Its of trials. | Weight i ds| 
= Steam pressure. | | | Qnean I-H.P.). | (mean LH.P.). > 
| Vertical) soe | | | 
| triple- | 991 S23 | 150-0 | 6G (10,517, 8 1-70) 1161 | 812 24,908 90 162 138) 249, 129 
expansion 714] 102-7 | 923-0 | 146-2 | 143-0 |12,851| 4 | 0-7 — | 1,161 | 646 | S12 24,908) 11-1 201 | woe 
| 3-eylinder | Bote | 
in 
smoke 
boxes. { 
Vertical 48 of Belle- 45in., 25-0 | 1800 3.044. 30 0°30 | 2-06 | 
triple- villetype, 70in., 332°0 | 196-0 | 18.459 | 30 0-41 | 1°83 use 
208°0 =162°0 5,073, 30 0°20 3 ) | 
170 5,0843| 60? 2-38 
Terrible... . 4 23°0 199° 18,500) 30 0°31 | 1°71 2,225) 1,148!) | 2,200 67,800, 8°31 16°10) 131 139, 270 | 8°40) 3°66 
225°0 196°0 22,370; 4 0°34 | 2°00 | 2,200 67,800 10°05 19°48 108 115 | 223) 10°16 3-03 
229°0 | 197°0 | 25,648 4, 0°32 | 2°20 | 2,200 67.800 11°52, 22°33) 100 195 11°65) 
Average for 30 hours at 5,000 LLH.P. 1710 | 5,058, 30 0-25 | 2-18 (| 
30 18,000 227 197 5 18,479 30 0°36 1,156 | 2,200 67,800 S29 16°00 130 140 270 33° 
4 22,000 1.H.P. 231°0 | 22,547 4 | 1°96 | | 2,200 67,800 10°10 19°49 107) 115) 222) 
4 full power 243°0 | 202°0 25,774 4, 0°325 | 2°11 | 2,200 67,800 11°55 | 22°28 94, 100 | 194 | 11°71 2-65 
Vertical 30of Belle-) 34in., | | | | 
| triple-  villetype, 554in., 69°2.  553°6 :197°0 | 162°0 3,388 | 30 O25 | 1°98 
Andromeda expansion fitted with 2of64in.' | 856°8 | 266°0) 12,621. 0°30: | 765) 1,450 42,270, 16°30 133 | 136 269 | 
4-eylinder econo- 1: 2°66 (117-5 940-0 286-0 230-0 16,751 1-76 111450 422700 11-05 21-90) 2081155 
4-crank misers 77°08 
Diadem ... ... o! 107°6 30 0°35 last i is! 1,483 40,500 17°12, 134 131) 26500 
119°1 | 291-0 249-0 :17,262 1483 40,550 11-41 23 06 (100 9% 197 11°63 
| 2120 | :132°0 | 3,302; 30, 025 | 2°24 -- | 
Europa ... ... 4 of 103°8 | 830°4 2390 :12,739 30 0°30 | 1°94 1,469 40,604) 8°14 16°27 | 138 | 138 | 276 8°67) 31s 
(112-5 900-0 279-0 | 2320 170101 8 | — 1)469 40:60 10°87 21-73 103-103) 20611-57238 
| | 
70°1 560°S 200°0 §146°0 | 3,348) 30 0°28 | 1°76 | - | 
Niobe 99 4 o/ 860°0 220°0 12,968 | 30 | 0°20 | 1°55 | 1,568 773 1,441 40,538) 8°27 16°76 137 | 134-271 8°99 3°12 
(117-5 940-0 290-0 | 236-0 16.822) 8 015 | 1°66 (13441 405538 10°73 21:74 106 | 103 209) «11-66 
Average for 30 hours at 3,300 H.P..../ 543-3. 218-5 160° 3,339 30 | 0-255 | 2-04 | fi 
30 » 12,500 H.P....) 106°5 852°0 | 267°0 | 230°0 | 12,785 | 30 | 0°287 | 1°71 1,540 767, 1,460 40,900 8°30 | 16°66 270 | 
8 full power 116°6 933°2 | 286°5 236°7 16,961 8 0°305 | 1°73 \ 1,460 40,990 | 11°01 22°11 | 103) 101 | 204 1 11°60 2°41 
| i | | | 


1 Five ships have four double-ended return-tube and one single-ended boiler ; four ships have eight single-ended return-tube boilers. 2 Coal consumption on this trial high, due to irregular 
stoking and some mechanical defects, which were afterwards made good. 


3 Trial made at sea. 


circuit, using a return main in the same way as it was and Admiralty policy. Tor some years past changes have in pressures so important, even startling, ought not to 


used for hydraulic and electric motors. 


The loss of been going on which have almost revolutionised the whole | have been made without some very good reason. The 


power due to heating is not dependent upon the working | practice of engineering in the British Navy. Itseems to us | reason advanced is that greater economy of fuel is secured 


pressure used in the tools, but upon the ratio of com- 
pression, that is, the quotient of the higher pressure 
divided by the lower. Working with air of 100 lb. pres- 
suré, and exhausting into the atmosphere, this quotient is 


(=) over 7, but, working with a closed circuit, 
5 


the lower pressure might be kept at 100 lb. per square 


inch and the upper pressure at 200 lb.; this would still can only be had by different efforts 
directions ? 


give an effective working ratio of compression, instead of 
215 


being over 7 


should draw air from a low-pressure air receiver, where 
the pressure was 100 Ib. per square inch, and discharge | 
it into a high-pressure air receiver at 200 lb. per square | 
inch, and that the pneumatic tools should draw their air | 
supply from the high-pressure air receiver and exhaust 
into the low-pressure air receiver through a return main. | 
The compressed air would thus be used over and over | 
again. This system had been used successfully in some | 
American mines, but did not appear to be generally | 
known. It involved some additional complication in the | 
mains, but, working in the manner described, it was | 
possible to raise the efficiency from 28 to 53 per cent., 
and the working expenses could thus be reduced nearly 
to one-half without making any alterations in the tools 
themselves. He thought that this matter was well 
worth the consideration of those that intended to intro- 
duce pneumatic tools into their workshops. 

After Mr. Samuelson and Mr. Amos had replied very 
briefly, as the time was then about 9.40, and Mr. Wick- 
steed had stated that the next meeting would take place 


would be reduced to ( ig =) less than 2. | 


He therefore recommended that the air compressor | 


| that it would be well that some pause should occur, and that 
| before going further the engineering ability of the nation 
| should have an opportunity of considering what are the 
| results that have been achieved in the fleets of the nation. 
| In what position would our ships be if war broke out ? 
_ Are we treading in the right path, or are we wasting time, 

money, and energy in the attempt to attain results which 
exerted in other 


We have no desire to go over old ground. It would 
be worse than waste of time to repeat parlia- 
mentary ineptitudes in the way of criticism, easily 
explained away or wholly refuted by whoever chances 
to represent the Admiralty. Indeed, we have no 
desire to censure, or find fault, or criticise. Our wish 
is that the British Navy shall be as efficient as 
possible. If we have to find fault, it will not be with 
individuals but with a system. The work of criticism 
will be forced upon us, not taken up willingly. It is easy 
to show that something may be said, some truths stated, 
that have managed to escape out of sight. We think 
these may be stated with benefit. If they are not new to 
some of our readers, the fact will but accentuate their 
importance and the advantage of making them generally 
known. 

One of the first points on which very widespread 


| by this augmented pressure. Just twelve months ago 
| Sir John Durston read a paper by himself and Mr. Oram 
| before the Institution of Civil Engineers, on ‘“ Recent 
| Trials of the Machinery of Warships,’ on which at the 
| time we commented. The following passage is taken 
' from that paper :—* Experience has now been obtained 
| with a boiler pressure of 300 Ib. per square inch, and an 
| engine pressure of 250 1b., and it can be said that no 
| difficulty has been experienced ; and the maintenance of 
| the high-pressure machinery in efficient condition is 
| hardly more difficult than with the 150 lb. per square 
| inch prevalent for so many years. The objects aimed at 
| in making these considerable advances in steam pressure 
| were to secure reduction in the weight and space occupied 
' by the propelling machinery, and further to improve the 
'economy of the engines of very high powers when 
| working at low powers by enabling such powers to be 
developed in a smaller engine.” 
| Here we have propositions embodying a policy of con- 
struction which it is advisable to examine. Do the 
| results obtained in practice confirm the views expressed 
| by Sir John Durston and Mr. Oram? At the first sight 
we find much that is attractive in the new methods. It 
|is a favourite theory that very high-pressure steam is 
| also very economical. It is also apparently a fact that 
| the higher the pressure the smaller the engine we can 


ignorance exists is the nature of what is popularly—almost | use, and the smaller the engine the less the waste at low 
universally—known as “ the Admiralty.” What is “the | powers. Are there any figures or experiences available 
Admiralty?” Those who have had anything to do with | to guide us? We think there are, and that they do not 
it know that it is certainly not the group of “ Lords” of | support the contention of the paper. In the first place, 
which Mr. Goschen is the head. We have repeatedly | it may be pointed out that the great majority of practical 


put the question to different individuals, and we have | engineers hold that the saving to be expected by raising 


i 
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yressure from 160 Ib. or so to 250 Ib. is so small that 
t worth having, while the additional pressure brings 
troubles which we shall not stop to recapitulate 
Ag to the reduction in size of the engines brought 
pout by the rise in pressure, an old adage tells us that 
z cannot have our cake and eat it. The rise in pressure 
= only effect an economy because it permits us to 
snenoase the ratio of expansion. But, be the boiler pressure 
what it may, the final pressure must be always about the 
came, and that, other things being equal, must be fixed 
fy the capacity of the low-pressure cylinder. All which 
means simply that, although the power being a constant, 
we can use a smaller and smaller engine as the pressure 
is higher and higher, yet no such statement holds if the 
augmentation of pressure is intended to secure a greater 
range of expansion; and, so far as we can judge, no 
attempt has been made to effect any very great reduction in 
the size of cylinders as a consequence of the increase 
in boiler pressure. Turning next to the actual results 
obtained from the new type of machinery as compared 
with the old, we cannot do better than give Sir John 
Durston’s own figures. He tells us that the average of 
battleships with triple-expansion engines and Scotch 
boilers is as follows :—. 


the } 
it is NO 
with it 
here. 


. Piston Pressure Revolutions Coal per 
LHP. speed. in per minute, 
ft. Ih. Tb. 


Here it will be seen that the lower the power the more 
economical was the engine. It would appear, therefore, 
that the argument that a rise in pressure was required to 
secure economy in fuel at low powers is not quite sub- 
stantiated by the facts. 

In the same table, for the purposes of comparison, Sir 
John Durston has given particulars of six ships of the 
Canopus class with Belleville boilers. The piston speeds 
are given at 918ft.; the boiler pressure, 300 lb.; and the 
engine pressure, 250 lb.; but we have no data as to the 
consumption of fuel per horse per hour. Turning, how- 
ever to the particulars of the Diadem, which may be 
regarded as fitted with the very latest and best of the new 
type of machinery and boilers, we find, curiously enough, 
that at 8318 indicated horse-power she required 2°21 Jb.; 
at 12,813 indicated horse-power she used 1°61 lb.; and 
at 17,262 indicated horse-power she used 1°76 lb. of coal 
per horse-power per hour. From which we gather again 
thit at low powers next to nothing is gained by the 
augmented pressure. Nor, indeed, is this remarkable, 
because we find that there is no great reduction in 
the dimensions of the engines secured beyond that 
got by an increase in piston speed. Comparing the 
weights of the old and new type engines, we have the 
Ndgar class with Scotch boilers, The engines weigh 
91 Ib. per indicated horse-power when the ships are 
working at full power—-12,551 horse-power ; while those 
of the Diadem weigh 100 Ib. when indicating full power 
17,262 horses. Nor has the increase in pressure secured 
a considerable reduction in the weight of the boilers and 
engines as a whole, for at full power, as given above, the 
weights per horse-power are, for the Edgar class, 202 Ib., 
and for the Diadem 197 Ib., representing a total saving of 
|b. per horse-power—something worth having, no doubt. 
Yet even about this we are uncertain as to whether the 
figures do or do not include the boiler-room accessories, 
which, with water-tube generators, are very heavy. 

It may be taken for granted that Sir John Durston’s 
paper sets forth with precision the available information 
concerning the machinery of our Navy—within limits. 
That is to say, while it is accurate, and even complete 
as far as it goes, it does not go very far. Nor is it 
permitted to go far. The Admiralty, like the young lady in 
Longfellow’s poem, ‘* knows how much ’tis best to show.”’ 
Very very strict rules indeed are promulgated as to the 
publication of information. When an experiment is to 
be carried out all concerned have to sign an undertaking 
that they will supply no information to the Press. On 
this point we shall have more to say presently; for the 
moment, however, we must confine our attention to pub- 
lished information. The question we are discussing is, 
What has been the result of a radical and extensive 
change in the method of generating power in our war- 
ships? It is quite true that the House of Commons is 
not the right place in which to carry on a technical dis- 
cussion; yet debates on the Naval Estimates in Parlia- 
ment are not without their value. We are told that 
considerable advantages have been gained by the adoption 
of high pressures at sea and the Belleville boiler. The 
accuracy of this statement is traversed by very eminent 
authorities. Which side is right? The subject is so 
large, and so much may be said on both sides, that it is 
quite impossible within reasonable limits to thrash the 
matter out. But the time has undoubtedly come when, 
as we have said, stock should be taken and the facts ascer- 
tained as to the true results of that change in the mechanism 
of our ships about which we are writing. It is clear from 
what Sir John Durston has said that the advantages claimed 
by the Admiralty for the new system are a reduction 
in weight per unit of power at full power; a reduction 
in the consumption of fuel at all powers; and a special 
saving at aa powers. The figures we have quoted 
tend to show that the saving in weight is little more 
than nominal, but it must be admitted that there is a 
xood deal of uncertainty about the true meaning of the 
figures. In order that there may be no suspicion of 
unfairness in our statement, we give on the preceding 
page a table, which has been condensed from official state- 
ments already published. It is contained in Sir John 
Durston’s paper, from which we have already quoted. 

Here we have the means of making a general com- 
parison of the results of the old and new systems. We 
may take figures haphazard, anywhere, and analyse them. 
For example, the Scotch boilers of the Edgar class have 
80°6 square feet of heating surface to one of grate sur- 
face ; Belleville boilers with economisers have 27°34 square 


feet. The Scotch boilers come much nearer equality with 
the Belleville boiler in horse-power per ton than is com- 
monly supposed. Take, for example, the figures given in 
column 19 in the preceding table. It will be seen that 
The difference is small—16:2 horse-power as against 
16°50 forthe Andromeda. The Powerful’s boilers actually 
weigh more per horse-power than those of the Edgar 
class, the figures being 15°85 and 19°51 horse-power per 
ton in the Powerful against 16°2 and 20°1 horse-power 
per ton in the Edgar. A difficulty based on an uncer- 
tainty confronts us, however, in dealing with these figures. 
Everything depends on how much the boilers are forced, 
and it is quite possible to say that, whereas the figures 
given represent the best that the Edgar can do, they do 
not set forth the best efforts of the Powerful. We 
venture to say, notwithstanding, that the figures fairly 
enough represent the relative proportionate weights of the 
two types of boilers. It may be admitted, nevertheless, 
that there is some reduction of weight secured by using 
the Belleville instead of the Scotch boiler. Indeed, if we 
had to consider the boilers alone without their appurten- 
ances, the Belleville boiler would perhaps compare favour- 
ably with the Scotch boiler. It may also be conceded 
that the Diadem type of engines requires less steam per 
horse-power per hour than the older engines of the Edgar. 
But it is quite well known that until an economiser was 
added to the Belleville boiler the new system required 
more coal than the old, in spite of the excellent perform- 
ance of the engines. The economiser, perched on top of 
the boiler, high up in the ship, is a dangerous innovation 
in a man-of-war, and it has been stated that, when going 
into action, such a ship as the Diadem would have to shut 
off her economisers and empty them. 

Balancing, then, all that can be said in favour of the 
old and new types, it appears that by the use of high- 
pressure steam a small economy in fuel is effected, and 
by the adoption of the Belleville boiler a saving in weight 
worth having, but not very considerable, has been secured. 
It is, we think, quite fair to add that high-pressure 
steam and the Belleville boiler could not have taken the 
place they hold in the British Navy if nothing else 
enforced their adoption than these savings. There is little 
reason to doubt that high pressure was adopted 
because the Belleville boiler primes heavily at low 
pressure; only throttled steam may be drawn from it, 
otherwise the steam is too wet for use. The new system 
has been introduced into the Navy, not because of its 
intrinsic merits, but because the Scotch boiler had failed 
disastrously. Why it failed is a long story, which contains 
a strong indictment of the Admiralty; but we shall not 
tell it here. The Scotch boiler is not competent to meet 
the demands of a modern navy ; and the Admiralty were 
quite right to discard it for something else. But the 
system of working, the method of construction, and the 
design of the Scotch boiler as used in our warships, did 
not give it a fair chance, and even now some of the most 
serious objections formerly urged against it have been 
overcome. 

We have, we think, stated as fairly as possible the 
position from an Admiralty point of view. The new 
system is better than the old, in that it is lighter and 
more economical; how much lighter, and how much 
more economical, our readers can determine for them- 
selves from the table we have printed. We shall not 
stop to argue whether the saving is worth having or not, 
we freely admit that it is. Next we have to consider 
whether the methods by which the saving has been 
effected are or are not the best. Far be it from us to 
reproduce the old hackneyed abuse of the Belleville 
boiler. It must be judged by results, not by theories 
about its action, or prejudices against a French invention. 
Here we come into direct opposition to Admiralty policy 
on a most important point. Whitehall takes care that 
nothing that can possibly be kept secret about the 
working, the durability, and the safety of the boilers and 
engines in our Navy shall be made known. What the result 
of this policy has been, and the effects of the absence of 
initiative, are not recognised as they should be. When in- 
formation is sought for in the House of Commons or else- 
where, the answer is invariably either that there is nothing 
to tell, or that it would not be for the good of the service 
to tell it. Under a different system, we hold that our 
Navy would be more efficient than it isnow. Why, it shall 
be our business to explain in another article. 


TRIALS OF THE ASAHI. 


TuE trials of the Japanese battleship Asahi, or Asaki, were 
concluded last week. This vessel was built and engined by 
John Brown and Co., Limited. She is 400ft. long between 
perpendiculars, her beam is 75ft., her mean draught 27ft. 3in., 
and her displacement 15,200 tons. The armament was de- 
signed and constructed by Sir W. Armstrong, Whitworth, and 
Co., and consists of four 12in. wire guns, fourteen 6in. quick- 
firing guns, twenty 12 lb., and sixteen smaller pieces and four 
submerged tubes. The arrangement of the guns is not very 
dissimilar to the plan adopted in the Formidable, but the 
British vessel has only twelve in place of fourteen 6in. guns. 
The armour made by the builders is of nickel steel, and consists 
of a main belt 9in. thick, 250ft. long, 8ft. 3in. wide, 3ft. being 
above the normal water-line; surmounting this is a second belt 
of the same length but Gin. thick, extending to the main 
deck. There are armoured bulkheads at each end of the 
vessel. The redoubts for the big guns have 14in. armour, and 
the smaller guns are protected by casemate walls with a 
maximum thickness of 6in.; the conning towers are of Harveyed 
steel. There is a total bunker capacity of 2000 tons, and 
therefore, according to the 80 per cent. of her full power con- 
sumption trial of Wednesday last, the ship has a radius of 
action, at 174 knots, of about 4000 miles, with a proportion- 
ately higher radius at more economical speeds. The Asahi is 
lighted throughout withelectricity, and carries six search-lights 
and ‘about 800 incandescent lamps. She has accommodation 
for an admiral and staff and a complement of 800 officers and 


men. 

The trials began on Tuesday Jast on the measured-mile in 
Stokes, Bay with the following results:—613 indicated horse- 
power, 6°69 knots; 1610 indicated horse-power, 9°28 knots, and 


4355 indicated horse-power, 13°06 knots. On Wednesday she 
completed her high-speed consumption trial, the result show- 
ing that at 12,947 indicated horse-power the consumption was 
only 1°59 1b. per horse-power per hour. There was a high 
wind and a heavy sea, but the records taken gave an approxi- 
mate speed of 17°5 knots. The ship then ” in at Plymouth 
to clean boilers, and on Friday started on her full-power trial 
between Start Point and Barry Head, a distance of 12-26 
nautical miles. Four runs were made, the first and third- 
being in the teeth of a north-easterly gale; but with this 
disadvantage the mean speed was 18°3 knots. The speeds on 
the four runs were :—First run, 17°92 knots; second run, 
18°08 knots ; third run, 18°65 knots; fourth run, 18-3 knots. 
The mean indicated horse-power for the entire series of runs 
was slightly over 16,000. After the full-speed trial circles 
were made to port and starboard with each steam-steering 
engine with the vessel still at full speed, and at a speed of 
15 knots the hand-steering gear was successfully tried. On 
the return to Spithead, at 17 knots, the stopping, starting, 
and reversing trials were carried out. 


DOCKYARD NOTES. 


THE Spartiate—the last of the Diadem class—leaves Pem- 
broke for Portsmouth on the 7th of April. She is probably 
the last big protected cruiser that we shall ever build—the 
armoured variety now holding the field. The curious thing 
is that everything to be said for the armoured cruiser was to 
be said long before the Spartiate was commenced at Pem- 
broke dockyard. 


Tur Hood, from the Mediterranean, has arrived at Sheer- 
ness, en route for Chatham and paying off. The Hood is 
generally spoken of as one of the Royal Sovereign class, as 
she was built at the same time and has much the same 
armament. Actually, however, she is rather an improved 
Trafalgar, and of thesame type as the Russian Tri Soiatitelia. 
An ex-chief engineer of the Hood’s, who worked out her 
weights, always asserted that she was the heaviest ship in the 
world, displacing 15,400 tons, though she is usually credited 
with more than a thousand tons less. Still, one must bear 
in mind that chiefs are human, or rather—should we say ?— 
sailors, and he would be a poor sort of sailor who could not 
swear to some superiority of his ship over all others. What- 
ever she displaces, however, the Hood is a fine ship, and 
though perhaps of the second rank, she is superior to all the 
Royal Sovereign class on account of the protection to her 
big guns. The Hood’s big guns could not be silenced by 
a Maxim. 


Tue Grand Duke Alexander of Russia has been appointed 
captain of the new battleship Rostislav—a reduced Poltava 
—of 8880 tons. She belongs to the Black Sea Fleet, of which 
it has been said that the crews are not worthy of their 
splendid ships. We do not know whether this reproach is 
true, but if so, this appointment of the Grand Duke Alex- 
ander is likely to take it away pretty effectually. Imperial 
sailors are usually looked at askance, as being probably a deal 
more imperial than nautical; but the Tsar’s brother-in-law is 
after quite another pattern, and as he will be virtually in 
command of the Black Sea Fleet we may look to see that 
fleet reach the highest pitch of efficiency to which it can be 
brought. Possibly the appointment has more political 
significance than is suspected. 


The Rostislav is, by the way, the most famous ship name in 
the Russian navy. The old three-decker Rostislav was at the 
battle of Tchesma, and a few years later flagship of the 
Scotchman Greig at Gogland. The ironclad is of the second 
rank, as she only carries 10in. for her principal armament, 
but she is well protected and fast. On trial she made 18 
knots with liquid fuel—at least a knot more than was 
expected of her. Everything in her is “ made in Russia,” 
too! 


Tue Royal yacht has lost all her raised forecastle except at 
the extreme bow, where it has been left to avoid disturbiug 
her particularly gorgeous figurehead. 


Tue old Boadicea is now being dismantled in Portsmouth 
dockyard. She is going to be a hospital ship. The Ruby is 
being turned into a coal hulk. : 


ApMIRAL DupERRE—who gave his name to perhaps still 
the best-known French battleship—has just died. 


Tur Gestroyer Osprey has made 28‘2 knots off Plymouth 
in a heavy sea, all weights on board. This is a very fine 
performance, and rather takes away from the Frerich creed 
that our destroyers cannot exceed 25 knots or less in a 
seaway. The Osprey is a 340-ton, 30-knot, Fairfield boat. 


Tuer old guns, which for so long a time have been lying in 
the road outside Southsea Castle, were moved on Tuesday by 
hand power. At present rates they will be right across the 
Common before Midsummer, but presumably the haulage by 
manual power is merely evolutionary and drill. The moving 
of such guns—either 123 or 18-tonners, it is doubtful which 
they are—by hand is an interesting sight, and attracted a 
large crowd, despite the bitter weather. Mr. Stead and his 
friends did not turn up to protest. 


A PATENT has just been taken out in Russia for a fuel 
that claims to increase the calorific of coal some 25 per 
cent., and also to render it smokeless. If smokeless coal is 
really the “‘ breath of Empire” that the Navy League tells us 
it is, the Russian navy would appear to be within measur- 
able distance of the necessary breath. Their smoke hitherto 
has been pretty black, as they burn all kinds of things alter- 
nated with best Welsh. A Mr. Strong, an Englishman, we 
are told, is the patentee. At the same time we are reminded 
that Westport coal from Australia is nearly smokeless, and 
was used by the Calliope at the time of the Samoan affair. 


Tue Sanspareil is leaving Sheerness this week for Port- 
land to carry out her annual prize firing. The Trafalgar 
from Portsmouth is also going, so altogether the Reserve 
Fleet should be pretty well up to strength. 


Yrsterpay the Japanese cruiser Iwate was launched from 
Elswick shipyard. She is 400ft. long, 68ft. 6in. in beam, and 
41ft. deep. Her displacement is 9750 tons. She carries four 
Sin. and fourteen 6in. quick-firing guns, twelve 12-pounders, 
eight 24-pounders, and four submerged torpedo tubes. She 
is thus a very typical Elswick ship. 
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RAILWAY MATTERS. 


THE ceremony of cutting the first sod for New York's 
first underground railway occurred on Saturday last. 


TuE Baldwin Locomotive Works is said to have orders 
on hand for 700 engines to be delivered as fast as the work can be 
done. 


Tue Caledonian Railway Company’s coal bill went up 
£25,023 during the past half-year, and of this only £2942 was 
aecounted for by increased mileage ; the balance of £22,081 being 
attributable to the higher price paid. 

A wriTeR in a Russian journal estimates that to reach 
the level of other European countries, Russia would have to con- 
struct 53,000 additional miles of railways, not including Siberia, 
and this only in proportion to population. 


Amonest the new railways projected in Russia is a 
great line for developing the mineral industries, from Cheliabinsk 
to Tsaritzin. This line would provide the Donetz basin with 
minerals from the Ural, and the Urals with coal and naphtha fuel. 


In response to an invitation to engineering firms to 
tender for the supply of one, two, or three additional engines for 
the Leeds Tramway Electrical Generating Station, twenty-nine 
offers have been received. The Tramways Committee are anxious 
that as little delay as possible should occur in the laying down 
of the extra plant. 


In view of the increased cost of traffic through the 
advanced prices in coal and iron, the railway companies have 
decided to raise their excursion fares during the ensuing holiday 
season. Fares up to ds. will be advanced by 3d., over that 
sum and up to 10s, by 6d., and on fares above that amount by 1s. 
‘The new scale will apply to both day and half-day trips, and also 
to tickets for longer periods issued at holiday rates. 


THE results of draw-bar tests taken on the South 
London Electric Railway show that the tractive resistance 
per ton of train is 40 lb. at the moment of starting, and that 
it drops quickly to 10 Ib, at six miles. Between six and thirteen 
miles per hour the resistance remains constant, and then continues 
to rise almost proportionately to the speed until twenty-six miles 
per houris reached, when the resistance is about 21 lb. per ton. 


An effort is being made by the Midland Railway Com- 
pany to complete the work of constructing the new deep-water 
harbour at Heysham, so as to be ready for the summer traffic of 
1901, and with this object they propose to have built three high- 
speed twin-screw passenger and cargo steamers for the Belfast and 
Isle of Man traffic. These steamers, it is proposed, shall steam 
24 knots, and it is probable they will be fitted with water-tube 
boilers. 


A CONVENTION has been signed at Athens by M. 
Theotokis, the Prime Minister, M. Simopoulos, the Minister of 
Finance, and Baron George de Reuter representing the Eastern Rail- 
way Construction Syndicate, for the completion of the railway from 
Pirseus to Demerli, in Southern Thessaly, and its eventual exten- 
sion to the Turkish frontier. Branches will be constructed to 
Chalcis and Lamia. The necessary capital will be provided by a 
4 per cent. loan of 43,750,000f., issued by the Government and 
taken at a fixed price by the syndicate. 


Tue Tramways Committee of the Halifax Town 
Council met last week to consider what attitude they should adopt 
with regard to the tramway clauses in the Corporation's Parliamen- 
tary Bill, seeing that a Parliamentary Committee has refused to 
allow Huddersfield to carry out extensions beyond the borough 
boundaries. This the Halifax Bill seeks power to do toa large 
extent, lines being pro to Hebden Bridge, Brighouse, Elland, 
and other districts. Committee, notwithstanding the decision 
in the case of Huddersfield, decided to proceed with the Bill in its 
present form. 


Wits the completion of the extensions of the Dresden 
tramways now in hand there will be about 70 miles of line worked 
by electricity. A new generating station is being erected at a cost 
of £260,000. In the new station there will be installed five steam 
sets of 1000 horse-power each, while a further addition of two 
such sets will be made to the original plant, together with the 
udditional boiler power rendered necessary. The tramways at 
Dresden, says the Electrical Engineer, are in the hands of two dis- 
linct companies, which purchase the necessary current for working 
their lines from the Corporation, the method of charging being an 
interesting one. 


In the works of the Dublin, Wicklow, and Wexford 
Railway Company there is in course of construction a new train, 
intended for tourist and general traffic between Dublin and Wex- 
ford. According to the Jiish Times, it consists of handsomely- 
appointed first, second, and third-class carriages, fitted with all the 
most recentimprovements. Most interest will attach to the third- 
class carriage, which is of a large bogie pattern, and is fitted with 
patent spring cushions, lavatory accommodation, luggage racks, 
&e. This is a decided step in advance of other Irish railways in 
the matter of the comfort of that numerous section of the public 
who travel long journeys in third-class carriages, 


A pisastrovus collision occurred on Wednesday be- 
tween Glasgow and Helensburgh, in which five people lost their 
lives and over twenty were injured. The trains to which the acci- 
dent happened left the terminus at Bridgeton at 5.45 a.m. and 
6 o'clock respectively. Queen-street was reached by the earlier of 
the two trains at about 6 o’clock. The first train had got half-way 
through the tunnel about half a mile from Queen-street, when it 
was pulled up in consequence of an accident to the brake. Mean- 
time the second train had, contrary to regulations, been signalled 
to proceed, and dashed with tremendous force into the obstructi: 
carriages. The last three vehicles were practically wrecked, an 
in every compartment passengers were thrown from their seats and 
suffered more or less severely. 


Ir is reported from Constantinople that the pending 
negotiations between Russia and Turkey in the matter of railway 
construction in Asia Minor are drawing toaclose, The stipula- 
tions made by Russia are certainly such as might be expected to be 
made by a Power which knows it has the upper hand. The 
Russian ——— are that railways projected in the Turkish 

rovinces adjacent to the Russian frontier shall be built exclusively 

y Turkish capital, and be subsequently entirely under Turkish 
control. Moreover, Turkey is to give the preference to Russian 
syndicates before all others in every case in which the Porte 
contemplates the construction of railways in Asia Minor. It is 
thought that these stipulations are intended to act as a check to 
German railway enterprise in Northern Asia Minor. 


WirH the object, says the Globe, of encouraging 
emigration to the fertile regions recently opened up by the Trans- 
Siberian Railway, the Russian Government have given orders for 
the issue of tickets at a very cheap rate. These special tickets 
will be issued for Tobolsk, Irkutsk, and, beyond there, for Vladivos- 
tock and Port Arthur. One ticket, apparently, will cover a whole 
family, and will be available at something like 114 stations on the 
line of route. The zone tariff has been adopted. From any point 
in Russian Europe to Tobolsk the price per head has been fixed at 
tworoubles. Beyond Tobolsk to any spot in the vast Siberian 


region the charge for these emigrant tickets will be 44 roubles a 
head—that is to say, that for about 14s. 6d. one will be able to 
— a distance of over 6000 kiloms., or something like 4600 
miles, 


NOTES AND MEMORANDA. 


Tue price of copper this month has reached £79 per 
ton, or 30s, more than the record of last April. 

Tue production of Bessemer steel ingots in the United 
States last year amounted to 7,586,354 tons, against 6,609,017 tons 
in 1898, 5,475,315 tons in 1897, and 3,919,906 tons in 1896, 
Pennsylvania produced slightly over one-half of the total last 
year, 

In Prussia last year there were 2799 steam engines in 
use, with a capacity of 258,511 horse-power, exclusively for the 
aang of electric energy. A further 1000 engines of 74,831 

orse-power were in use, partly for this and partly for other 
purposes. 

A paTENT has been taken out in America for an 
aluminium electrode for arclamps. The inventor claims that more 
light is produced by using aluminium for the negative, and carbon 
for the positive electrode, because aluminium lasts longer and the 
carbon is entirely used up. 

THE imports of raw cotton into this country from 
America and Egypt, ¢i@ the Manchester Ship Canal, this season 
show a remarkable increase. It is said that there is now forty 
times as much American cotton and twice as much Egyptian 
cotton on its way to Manchester now as there was at this time 
last year, 

THE production of ingots in France, whether by the 
Bessemer or Siemens-Martin process, more than one-third of which 
takes place in the Meurthe-et-Moselle Department, increased by 
108,000 tons in 1898. Altogether, steel works have increased their 
production considerably in all branches, and their condition was 
very prosperous in that year. 

A rar idea of the extent to which cold storage is now 
adopted in the British Isles can be gathered from the fact that 
there are now nineteen frozen meat stores in the metropolis, with 
a combined capacity of 6,000,000 cubic feet, and forty-seven frozen 
meat stores in twenty-six provincial towns, with a cubic area of about 
8,000,000 cubic feet. If these stores were all filled with frozen 
sheep they would hold nearly 4,000,000 carcases, 


WuHeEN catalogues are forwarded to Consulates, 
writes H.M. Consul for Thessaly, it might be well if some speci- 
fication of trade terms were to be transmitted at the same time, 
so that persons to whom the catalogues are handed could form an 
immediate opinion as to whether profitable business would be 
likely to ensue, without having themselves to apply by letter for 
such details, thus incurring trouble and losing much time. 


THE accounts from the new gold mining districts at 
Cape Nome on the Alaskan coast are still very contradictory, and 
must be accepted with caution. It is certain, however, that a 
considerable amount of gold has been brought down from the 
region this season; though the exact amount cannot be stated 
with any approach to aceuracy. According to the Kagineering and 
Mining Journal the workings are in placer or alluvial deposits 
entirely, and are in the immediate neighbourhood of the sea coast ; 
some of them being actually on the shore. 


In the new United States mint at Philadelphia elec- 
tricity is to be used throughout for driving the presses and milling 
machines. The electrical equipment includes four direct-con- 
nected engines and dynamos, in addition to the following motors 
installed in the coining departments :—14 motors of 45 horse-power 
each, 16 of 5 horse-power each, 6 of 25 horse-power each, 30 of 
5 horse-power each for the presses, and 15 of 5 horse-power each 
for the milling machines. There is also to be an electro-refining 
department, and electric power will be used in the engraving 
department. 


Tue validity of the MacArthur-Forrest cyanide patents 
has been a source of much litigation and negotiation in various 
parts of the world. According to the Engineering and Mining 
Journal, the Government of Victoria has just purchased the patent 
rights in the Colony for the sum of £20,000, allowing the owning 
company to retain all royalties up todate. This amicable arrange- 
ment puts an end to litigation, which had been expensive to all 
parties, and makes it unnecessary to proceed with the appeal from 
the Colonial High Court to the Judicial Committee of the Privy 
Council of England. 


In order to secure a permanent water supply for the 
various gold mines in Nevada County, California, several com- 
panies have constructed in the mountains a series of artificial lakes, 
and leading from these 800 miles of canals. In 1892 the Electric 
Power Company was incorporated for the purpose of supplying 
light to the towns, and light and power to the mines. Water is 
carried a distance of 33 miles, with a fall of 195ft., and this drives 
water wheels furnishing 2200 horse-power. The present power 
available through the consolidation of several flumes is not far 
short of 20,000 horse-power. 


THE relative actinic intensities of the three parts of the 
electric arc-—-viz., (a) a green tinted aureole, (/) a darker mantle of 
flame, and (r) a bright blue-violet nucleus—depend greatly upon 
the kind of carbons used. Experiments have been carried out by 
Herr E. W. L. Richter in which a Nicol’s prism photometer is 
employed for comparing the apparent relative intensities, using in 
some cases carbons with a known percentage of a salt, such as sodic 
chloride. In one case mentioned, using solid carbons 13 milli- 
metres diameter, with an arc length of 6 millimetres, 15 ampéres, 
and 56 volts, the ratios are—) : = 1: 2°28: 3°32, 

A REMARKABLE air compressor is employed at the North 
Star Mine, in the Grass Valley District, Nevada County, California, 
where a 30ft. Pelton wheel is driven by a water pressure of 335 1b. 
to the square inch, controlled by a nozzle regulated by an auto- 
matic governor. The wheel is constructed of steel, with bronze 
cups, and makes sixty-five revolutions per minute. A duplex air 
compressor is attached directly to the axle of this wheel, with the 
low-pressure cylinders 30in. in diameter and high-pressure cylinders 
18in. The air, under 90 lb. pressure, is conveyed 800ft. to a 
pneumatic hoisting engine of 100 horse-power, and to a 75 horse- 
power compound pump. The air is also conveyed to the drills in 
the mine, The output of the compressor is 300 horse-power. 


Some tests to show the efficiency of electric incan- 
descent lamps made by various firms in the United States have 
been carried out in America recently. After burning about fifty 
hours, it is found that the light varies from 8°2 to 23°0 candle- 
power, while the watts per lamp vary from 45°7 to 72°1, the watts 
per candle varying from 2°32 to 4°10, the general averages being 
17°5 candle-power at 55 watts per lamp, a 3°27 watts per candle, 
After about 100 hours, the general averages are 17° 5 candle-power 
at 53 watts per lamp, and 3°30 watts per candle. After 400 hours 
the averages give 16°0 candle-power at 56°5 watts per lamp, and 
3°54 watts per candle. After 600 hours the averages give 14°7 
candle-power at 55°6 watts per lamp, and 3°82 watts per candle. 


EXPERIMENTS were some time ago carried out by MM. 
Berthelot and le Chatelier to ascertain the velocity of detonation 
of acetylene. The gas was exploded in horizontal glass tubes 
about 1m. long and of 2mm. to 6mm. in diameter, and was 
operated with at various pressures between 5 and 30 kilos. per 
sq. cm. The velocity was registered by a falling photographic 
ay worm released at the moment of detonation. The image of 
the horizontally-moving flame in the tube, combined with this 
vertical movement, gave a curve on the photograph, from which at 
any point the velocity could be found. The results indicate that 
the velocity depends upon the initial pressure of the gas, from 
ees 1 m. per second at 5 kilos, per sq. em. to 1600 m. at 

silos, 


MISCELLANEA, 


A NEw pier is to be erected at Great Yarmouth. Tho 
old Britannia Pier will be demolished, and the new one erected on 
the same site. 


Ir is stated that a company is being formed for takino 
over the shipyard and arsenal of the Compagnie Générale Tran” 
atlantique at St. Nazaire. ; 


A FirE took place last week in the lamp room of the 
Castle Pit, one of the Cyfarthfa Collieries, 450 lamps were destroyed 
but by energetic action working was not delayed. ‘oe. 


Tue new Norddeutscher Lloyd steamer Strassbure 
5000 tons gross, built for that company’s line of cargo-boats to the 
Far East, was launched at Bremen on the 17th inst. 


A contract has been concluded between the Rossi‘, 
Steam Navigation Company and the Libau-Romny Railway (on... 
pwd for carrying on a direct oversea export trade from Russia ,ji 

ibau to ports of Finland. 


Tur Committee of Selection last Friday had a confer. 
ence with the promoters of the several electric power Bills before 
Parliament, when it was resolved to take the Durham, the Tynesid. 
and the Lancashire Bills in the order given, at sittings commencins 
on Thursday, the 3rd of May. ‘ 

Tue Chesterfield and Midland Counties Institution of 
Engineers are to hold an excursion meeting in the neighbourhood 
of Nuneaton, on April 7th. Arrangements have been made for 
visit to the Haunchwood Colliery, Stockingford, and the Tunnel 
Mine-—new collieryAnsley Hall. 

THE Selkirk Town Council have engaged an engineer to 
prepare a supplementary water supply for the town. Under thix 
scheme water will be taken from the Ettrick River, passed through 
polarite filters, and then pumped by turbines and gas engines ty 
the reservoir. The estimated cost is about £11,000, 

AccorDInG to the Novosti, the Russian engineer \, 
Natorsjky, director of the canalisation works of the estuary of the 
river Dnieper, on the Black Sea, is at work on a project for con. 
structing a harbour of great depth on the said estuary. The pro- 
ject will be submitted in due time to the Ministry of Ways cf 
Communications, 

Tue Russian ice-breaker Yermak will undergo altera. 
tions at Armstrong’s yard during the coming summer. The vess«-| 
will be titted with a new stem of increased strength, in order that 
it en | be able to offer greater resistance to the ive during its pro. 
jected Polar voyage. At the same time the hull of the Yermak 
will be lengthened. 

THERE are quite alarge number of vessels trading in the 
East in the neighbourhood of the Borneo oilfields that are using 
liquid fuel regularly, and their experience, says Fairplay, appears 
to show that the steaming capacity of the boiler is increased as high 
as 50 per cent. by the use of liquid fuel under forced draught as 
compared with the use of coal under natural draught. 


A LARGE maritime undertaking is being organised ly 
Rostock, Wismar, and other Mecklenburg capitalists, to ran « 
service of 1500 to 2000-ton steamers on the North Sea, and pos 
sibly also, in winter, to the Mediterranean, &c. The first two or 
three boats are to be acquired by purchase. According to Fiirpioy, 
it has not yet been decided whether the company will be domiciled 
at Rostock or at Wismar. 


Tue industrial centres of Germany have just given a 
practical proof of the fact that they recognise both the value and 
necessity of a knowledge of the languages of countries in which 
they foresee immense openings for their productions. The Vo. 
Vremya announces that the German commercial schools have asked 
the Russian Ministry of Finance to aid then in procuring teachers 
of the Russian language. 


THE results of the past year’s working of the Holland- 
American Line, of Rotterdam, are satisfactory, the net profit< 
amounting to 463,540°13 florins, out of which a dividend of 7 per 
cent. will be paid. Both outward and homeward freights were le-- 
remunerative than in the year 1898, but the passenger traffic was 
brisker. A new service to Newport News, in connection with the 
New York line, was started last year. 


Just as we go to press we learn with regret the death 
of Professor Pepper, formerly honorary director for upwards 61 
twenty years of the Polytechnic, Regent-street. He was the 
inventor of the celebrated ‘‘ Pepper's Ghost ” and other illusion: 
and a great populariser of every branch of science. Mr. Pepper 
was elected an Associate of the Institution of Civil Engineers in 
1844, and was a Fellow of the Chemical Society. 

Iron mining is relatively a new industry in Mexico; 
nevertheless Chihuahua has a well-equipped oo supplied from 
the mines of Sierra del Hierro, Durango, Mercado, and other 
districts which now manufacture steel rails, mining machinery of 
all kinds, as well as agricultural implements, Another large 
rolling mill is to be erected at Monterey, Nuevo Leon, most of the 
capital for the same—£2,000,000—having already been subscribed 
in the country. 


Tue surplus at the disposal of the directors of the 
German Steam Navigation Company Hansa, from the past year - 
operations is 1,793,547 marks 84 pfennigs, out of which a dividen! 
of 14 per cent. is to be paid and about M. 66,500 carried to the new 
account. The traffic in the Indian route, says Fu/rp/ay, left much 
to be desired last year, and the voyages to Bombay had to be 
reduced in number, but good results were secured by the boats 
running to Argentina. The Rangoon line is developing slowly. 


In order to improve the condition of the Amur River. 
the Russian Ministry of Ways of Communications has resolved to 
begin dredging operations in the estuary of the river during the 
coming spring. Six lighters, a dredging machine, and the Khaba- 
rovsk, the largest steamer at present plying on the Amur, will be 
employed in dredging a channel 20 fathoms in width and Sft. in 
depth. Owing to the bar at the mouth of the river, goods have tv 
be disembarked as a rule and taken overland to Alexandrovsk. The 
Amur is ice-bound for half the year, and is subject to great inunda- 
tions during the summer months. 


Tue London County Council has decided upon takiny 
steps with regard to No. 17, Fleet-street, known incorrectly as the 
Palace of Henry VIII. and Cardinal Wolsey, which will meet with 
general approval. It has been decided to move back the ground 
floor to the level of the other house fronts, but to leave the upper 
storeys in their poems ition, yo ages them on cantilevers. 
The big room with the celebrated ceiling will thus be left intact, 
and is to be let for meetings of antiquarian societies and the like. 
It has been found that the front of the building is at present 
covered by a false screen, which is to be removed. 


Tue preamble of the Bill for the construction of a 
transporter bridge, on the same principle as those at Bilbao and 
Rouen, across the Mersey and Manchester Ship Canal between 
Runcorn and Widnes, was passed by a Committee of the House of 
Commons last Monday. According to the evidence given for the 
promoters, the girder of the proposed bridge is 82ft. above the 
ordinary high-water mark. The central span is a clear 1000ft. from 
centre to centre of the piers, and carried over both the river and 
the Ship Canal. The transporting car will be 55ft. long and 24ft. 
wide. It will have a clearance of 12ft. 6in. above ordinary spring 
tides at high-water mark. This car will be worked by duplicate 
electric motors, and be under the control of two men. The time 
occupied in transporting the car from one landing place to the 
other will be two and a-half minutes, 
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envelope legibly directed by the writer to himself, and stamped, ia order 


notice can be taken of communications which do not comply with these 
instructions. 

All letters intended for insertion in THE ENGINEER, containing 
questions, shovld be accompanied by the name and address of the writer, 
not necessurily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonyinous communications, 


*,* We cannot undertake to vetura drawings or manuscripts ; 
therefore, request correspondents to keep copies. 


we must, 


REPLIES. 


G. J, (Dublin).—We know nothing whatever about the material you 
mention. 


W. (Rick 1 Hill, Bir ).—We fail to understand the object of 
your letter. It does not contain any information about water-tube 
boilers that is not already fully known to every engineer or steam user 
who has given the subject the least attention. 


H. 8. (South Lambeth-road).—You will find full information about the 
construction of locomotive boilers in ‘‘ The Construction of the Modern 
Locomotive,” by George Hughes, reprinted from Tuk ENcinkeR. If 
you will call at this office our publisher will show you all the recent 
drawings of locomotives which we have published, and which are now 
in print. 


Ri 


J.C. L, (Stafford).— You are probably short of steam, because your fire- 
man does not understand the coal. If it is that type which burns with 
little flame, he must carry a heavy fire in the locomotive-type boiler. 
A thin fire suitable for bituminous coal will not answer. A couple of 
hooks hung on the blast pipe will augment the draught, in a rough- 
and-ready way known to most portable engine drivers. 


b. B. (Birmingham).—You will find the solution to your question in any 
treatise on the indicator. The loop in the low-pressure card is due to 
the fact that the pressure has actually fallen below the condenser pres- 
sure. The engine is obviously much underloaded and the ratio of 
expansion is too high, and you will save fuel by reducing the initial 
cylinder pressure and the ratio of expansion by resetting your valves. 


STELLA.—-Tail rods are used in marine engines to prevent the pistons 
from being forced against the sides of the cylinders as the ship rolls. 
There is much diversity of opinion as to their value. With stiff piston 
rings they do not appear to be of much use. They are in favour abroad 
for locomotive engines, and they have heen tried in this country, but 
they do not appear to be worth the trouble and expense, no appreciable 


reduction in the wear of cylinders or piston rings resulting from their | 


lise, 


V. W. (Durham).—-When heavy loads are to be carried by stone colunme: 
it is usual to put lead plates, about one-eighth of an inch thick, 
between the sections of each column, to distribute the hearing equally, 
and prevent the sharp angles of the stone from flying off or ‘ spalling.” 
Some of the finer kinds of granite are very liable to this accident. You 
will see that there is nothing exceptional in the use of lead in the case 
to which you call our attention. It is certainly net used “to make up 
length ” in the way you fancy. 

H. T. }).—The time of oscillation of a pendulum, through a small are, 
depends on the distance hetween the centre of suspension and the 
centre of oscillation ; but the time of revolution of a conical pendulum 
does not depend on the length of the arms directly, as you seem to 
suppose, but on the height of the cone described by the arms, which is, 
of course, quite a different thing. The time of revolution of a conical 
pendulum varies directly as the square root of the height of the cone. 
Thus you may have a governor with very long arms revolving at a very 
high speed, the arms being nearly horizontal, or one with short arms 
nearly vertical, making comparatively few revolutions. Try your ex- 
periments again. 


INQUIRIES. 
EMERY CLOTH MACHINERY. 


Sir,--Can any of your readers tell me who are the best makers of 
machinery for the manufacture of emery cloth? E. C. 


GARDNER'S VALVE. 
Sir,—Can any reader kindly tell me who is the maker of Gardner's 
patent valve? 


March 24th. J. H.C. 


MEETINGS NEXT WEEK. 

Liverpoot ENGINKERING Socrrty.--Wednesday, April 4th. Paper, 
“Further Progress in Space Telegraphy,” by Prof. Oliver J. Lodge, 
D.&e., F.R.S. 

Tuk Réxrcen Sociery.—Thursday, April 5th, at 5 p.m., at 20, Hanover- 


*,* Latest TYPES OF THE BriTIsH FLERT.— Our two-page coloured 
| 


by giving prompt | 


Such inconvenience, | 


square. Paper, ‘The Influence of the X-Rays upon the Growth and 
Development of Micro-organisms,” by Dr. Norris Wolfenden and Dr. 
Forbes Ross. 


| GRroLocists’ Association, Lonpon.—Friday, April 6th, at 8 p.m., at 
| University College, Gower-street, W.C. Paper, ‘Zonal Features of the 
Kentish Chalk Pits between London and the Medway Valley,” by Mr. G. 
| E. Dibley, F.G.S, 

Tue InstiteTion OF ELEcTRICAL ENGINEERS.—Wednesday, April 4th, 
| at 7.30 p.m., in the Library of the Institution, 28, Victoria-street. 
| Students’ meeting. Paper, ‘“ Electric Driving in Workshops,” by Mr. J. 
| H. Johnson, Student. 


| Tue CLEVELAND INSTITUTION OF ENGINEERS. ~Monday, April 2nd, at 
| 7.45 p.m., in the Friends’ Adult School, Mill-lane, Stockton. Paper, 
| ‘Automatic Coal Weighing and Recording Machine ” (lantern illustra- 
| tions), by Mr. Charles Ingrey, A.M.1.C.E., Westminster. 


Society or ENGINEERS.—Monday, April 2nd, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall. Paper, ‘‘ Disinfection of 
the Maidstene Water Service Mains,” by Dr. G. Sims Woodhead, M.A., 
and Mr. W. J. Ware, Memb, Brit. Assoc. of Water Engineers. 

Tue IxstireTion oF JunioR April 6th, at the 
Westminster Palace Hotel. Paper, “‘ A Comparison of Railway Bridge 
Structures of Moderate Dimensions, and of Methods of Determining their 
Working Loads,” by Mr. E. W. Porter, Assoc. M. Inst. C.E., Member. 


Socrety or ArtTs.—Monday, April 2nd, at 4.30 p.m. Foreign and 
Colonial Section. Paper, ‘‘ The Century in our Colonies,” by the Right 
Hon. Sir Charles Wentworth Dilke, Bart., M.P.—Tuesday, April 3rd, at 
Sp.m. Applied Art Section. Paper, “‘ Process Engraving,” by Mr. Carl 
Hentschel.— Wednesday, April 4th, at 8 p.m. Ordinary meeting. Paper, 
“Cotton Supplies,” by Mr. John A. Banister. 


Royal METEOROLOGICAL Society. — Jubilee Celebration. — Tuesday, 
April 8rd, at 3 p.m., at the Institution of Civil Engincers, Great George- 
street, Westminster, Commemoration Meeting. Conversazione at the 
Royal Institute of Painters in Water Colours, Piccadilly, at 8.30 p.m.— 
Wednesday, April 4th, Excursion to the Royal Observatory, Greenwich. 
Dinner at the Westminster Palace Hotel, Victoria-strect, 8.W., at 7 p.m. 


Tar or ENGInerrs.—Tuesday, April 3rd, at 8 
Ordinary meeting. Papers to be read and di d, ‘ Ec ical Rail- 
way Construction in New South Wales,” by Mr. Henry Deane, M.A., M. 
Inst. C.E.; “The Tocopilla Railway,” by Mr. Robert Stirling, M. Inst. 
| C.E.— Friday, April 6th, at 8 p.m. Students’ meeting. Paper, “ Experi- 
ments on Struts with and without Lateral Loading,” by Mr. Hl. E. 
| Wimperis, Wh.Se., Stud. Inst. C.E. 


Roya Institution or GREAT Britain.—Friday, April 6th, at 9 p.m. 
Discourse on “ Solid Hydrogen,” by Prof. Dewar, M.A., LL.D., F.R.S., 
M.R.1.—Afternoon Lectures at 3 p.m. : Tuesday, April 3rd, The Struc- 
ture and Classification of Fishes,” hy Prof. E. Ray Lankester, M.A., LL.D., 
| F.R.S.: Thursday, April 5th, ‘‘ Equatorial East Africa and Mount 
Kenya,” by Mr. Halford John Mackinder, M.A.; Saturday, April 7th, 
| ‘Polarised Light,” by the Right Hon. Lord Rayleigh, M.A., D.C.L., 
| LL.D., Se.D., F.R.S., M.R.I.—Monday, April 2nd, at 5 p.m., General 
| Monthly Meeting. 


p.m. 


| Tue INstITUTION or Naval ARcHITECTS.—The meetings of the present 
| session will be held in the Hall of the Society of Arts, John-street, 

Adelphi—by kind permission of the Council—on April 4th, 5th, and 6th, 
the Right Hon. the Earl of Hopetoun, G.C.M.G., presiding. Pro- 
| gramme :— Wednesday, April 4th : Morning meetiag at 12 o'clock ; in the 
evening the Annual Dinner will be held at the Hotel Cecil. Thursday, 
| April 5th: Morning meeting at 12 o'clock ; evening meeting at 7 o'clock. 


6th: Morning meeting at 12 o'clock; evening meeting at 
O CLOCK, 


For detailed programme see page 302 in our last issue. 
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ELECTRIC LIGHTING LOANS, 


| Tue conference held at the Islington Vestry Hall, on 
| Thursday week, of the representatives of London Vestries 
| and district boards interested in electric lighting under- 
| takings is a forcible illustration of the express desire of these 
| local authorities to overcome, if possible, some of the red 
|tape with which the London County Council has en- 
| twined itself in relation to the sanctioning of loans for 
electric lighting purposes. The Vestries represented on 
that occasion were those of Islington, Fulham, Hammer- 
smith, Newington, St. Pancras, and Shoreditch, and the 
Whitechapel Board of Works, and the conference was 
convened to consider the County Council’s procedure in 
regard to loans for the purpose in question. Before re- 
ferring to the proceedings at the conference, it should be 
mentioned that in recent years the County Council before 
authorising the raising of loans for electric lighting 
machinery and plant, has stipulated, not only that the 
applying local authority should supply details of the pro- 
posed expenditure, but also that information should be 
furnished to convince the Council's officials that the 
amounts to be borrowed for particular items are reason- 
able. These two points do not appear to have been 
pressed in the early days of electrical illumination in the 
| metropolis, when it was, perhaps. impossible to ascertain 
with any degree of accuracy the cost of carrying out 
works until tenders had been invited in open competition. 
However, as time passed away the demand on the part 
of the Council for details and information became so 
acute that the St. Pancras Vestry found that, if it had to 
wait such along period before receiving sanction, as 
appeared to be the pleasure of the Council, the work cf 
extending the electric lighting system would be consider- 
ably delayed ; and after remonstrating with the Council 
on several occasions for its unreasonable attitude, the 
Vestry came to the conclusion that the only course open 

if the undertaking was not to be brought to a standstill. 
was first to borrow the money required, and afterwards 
obtain approval of the expenditure. The decision was at 
once carried into effect. and Joans were raised from the 
Vestry’s bankers as occasion arose, the overdrafts on the 
electric lighting account sometimes exceeding the formid- 
able sum of £40,000. Though this policy is not sound from 
a financial standpoint. it has met the circumstances of the 
case, and the County Council has subsequently sanc- 
tioned and advanced the amount of the loans, and thus 
‘enabled the overdrafts to be paid off. The remedy 
adopted would appear to have also indirectly benefited 
the undertaking generally, since at the present time St. 
Pancras experiences less trouble in obtaining permission 
from the Council to borrow money for electric lighting 
purposes. 

It is, however, noteworthy that whilst St. Pancras has 
apparently solved the problem by first incurring expendi- 
ture and then applying for approval, the Islington Vestry 
has assumed an attitude of defiance, and refused to accept 
sanctions of £10,000 and £38,000 offered by the Council 
on account respectively of loans of £13,200 and £56,261, 
for which application was made as long ago as August of 
last year. The contention of Islington is that it ha 
already supplied all the details and information necessary 
for the purpose of these loans, and from the reports made 
by the Vestry’s electrical engineer it is obvious that the 
particular department of the County Council entrusted 
with the consideration of these matters fails to under- 
stand either the position of affairs or the technical details 
of electric lighting systems. As an illustration reference 
may be made to the proposed loan of £13,200. The 
figures submitted to the Council show both the estimates 
of the Vestry’s engineer and the actual quotations of the 
makers. This will be understood from the following 
figures, the first item in each case being the estimate and 
the second the makers’ price :—Steam and other piping. 
£4950 and £4950; combined heating, softening, and 
filtering plant, £1150 and £1154; electric coal-tipping 
winch, £400 and £400; six superheaters on new boilers, 
£1200 and £1200; four superheaters on old boilers, £700 
and £560; three pumps, £800 and £780; and condensing 
plant, £4000 and £4290. By adding these figures together 
it will be found that the total of the estimate is £13,200 
and that of the makers’ quotations £13,334. The diffei- 
ence between the estimate and price of the four super- 
heaters is explained by the fact that £140 has been added 
for the alterations necessary in affixing them to existing 
boilers. It will thus be seen that, even when confronted 
with actual prices, the County Council refuses to sanction 
the amount required, but offers to approve £10,000. 
What is the use of £10,000 without the balance? 
Is one-half of the steam mains required to be pur- 
chased, one-half of the condenser to be ordered, or 
how is the £10,000 to be expended when exactly £13,200 
is needed? It is objected by the Council that the price 
of the condensing plant is too high; but is the Council to 
sit in judgment and determine whether a cheap and, in 
the long run, an expensive plant is to be bought, or 
whether a plant that is slightly dearer in price and more 
economical in the end should be acquired? If this is to 
be the policy of the Council, the electric lighting under- 
taking had better be transferred to it straight away. It 
is searcely necessary to enter into the question of the 
loan of £56,261, although here again the Council questions 
the accuracy of the items in a somewhat similar manner. 
/ One point should, however, be mentioned, namely, that 
which refers to the cables. It appears that the Council, 


rule in hand, measures up the frontages from the plans, 
and allows a certain percentage for waste, and because 
the total does not agree with that represented by the 
Vestry, the expenditure is regarded as excessive end 
But the Council omits the lengths of 


unreasonable. 
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cable required to connect the generating station with the 
district proposed to be served ; it leaves out of considera- 
tion the questions of slack, and of cables for connections, 
and for certain duplications which have ensured the 
suecessful continuity of the supply in the Islington 
electric. lighting system since its inauguration. The 
whole dispute may be summarised by saying that the 
Council requires the Vestry to accept a four-wheeled cart 
and declines to allow it to buy a horse to haul it. As the 
Council still insists on further information being forth- 
coming, and as the Vestry expresses its inability to supply 
it, there is a deadlock between the two parties. The 
Shoreditch Vestry is also in a dilemma in regard to 
electric lighting loans, and a few weeks ago the banker's 
overdraft on this account amounted to £25,000. 

The conference held last week was convened by the 
Islington Vestry for the purpose of considering the 
general position created by the Council in relation to 
electric lighting loans, and after considerable discussion 
two resolutions were adopted for presentation to the 
County Council. The first expressed the opinion that 
the procedure of the Council is not warranted by statute 
or by the practice of other sanctioning authorities, and 
that such procedure tends to undue delay as well as un- 
necessary expense and waste of official time on the part 
of local authorities engaged in electric lighting work. 
The second resolution decided to request the Council, in 
the forms asking for detailed particulars, to follow the 
Board of Trade forms, so as to harmonise with the book- 
keeping system in which electricity accounts are bound 
to be kept. A third resolution, which was, however, not 
adopted owing to equal voting, suggested th holding by 
the Council of public inquiries in a manner similar to 
that followed by the Local Government Boaid throughout 
the country. Whatever may be the result of these 
representations to the County Council, there would 
appear to be a good case made out for a radical alteration 
in the present policy, or failing any change, for the 
question to be raised in the House of Commons. The 
new borough Councils will, it is true, next year have the 
right of appeal to the Local Government Board in regard 
to refusals to sanction loans, but this will only be 
possible after a delay of six months, and as the Board 
already has plenty to do with provincial authorities, little 
relief may be expected from that department. 


RAILWAY SERVANTS IN SOUTH WALES. 


Tue strike threatened by the South Wales railway 
workmen is, happily, no longer to be feared; but more 
than local interest attaches to some of the details of the 
agitation, and the part the Amalgamated Society of Rail- 
way Servants played during the five or six months of pro- 
tracted suspense. It is the more desirable to refer to a 
few of the earlier incidents, because the policy of the 
Amalgamated Society, as expressed by Mr. Richard Bell, 
its secretary, bears a suspicious likeness to the methods 
pursued in that perturbed coalfield by the Miners’ 
Federation at the beginning of last year; and because, 
also, the tactics have been the same as those followed in 
the campaign against the North-Eastern Railway, and the 
Southern Scotch railways, although the latter contests 
may have been conducted under other counsels than those 
of Mr. Bell. There is always, almost necessarily, some 
amount of friction among the operatives of such a vast 
organisation as our railway system. It is equally true 
that the lamb does not lie down with the lion in the less 
effectually organised coal industry of the kingdom. The 
strategy of the Amalgamated Society and of the Miners’ 
Federation has been to seek the line of least resistance, and 
make one or another district the ‘‘dumping ground” for 
grievances, with a view to a general attack further afield. 
It is the peculiar misfortune of South Wales that it should 
have been more frequently than other parts of the king- 
dom the cockpit for the settlement of issues of really 
national concern and consequence. There the staple 
commodities are at higher prices and more in demand 
than they have been for twenty years, according 
to the chairmen of colliery companies, and the prospec- 
tuses of new undertakings offered to the public investor. 
Therefore, argued the Amalgamated Society, the railways 
traversing the prosperous district must be hauling in a full 
harvest; ‘‘ they ought to be made to share their increased 
emoluments with their men; we will insist on the 
redemption of our long-delayed claims, in confidence that, 
under the pressure of traffic, they will deem it unwise to 
deny them.” 

The fact that the profits of the railway companies by 
no means kept pace with the gains of the coalowners 
was indicated with sufficient clearness in the reports for 
the June half of 1899. That the enhanced prices of 
coal, and materials for roadways and rolling stock, would 
actually diminish shareholders’ dividends, as was demon- 
strated by the reports of the December half-year, was 
either not considered or was deliberately ignored. The 
workmen on the Taff Vale, Rhymney, Barry, and the 
Cardiff railways were urged from headquarters to insist 
upon higher rates of pay, improved conditions of labour, 
and—-this was the leading fighting point—an eight hours 
day for all work performed between six at night and six 
in the morning. It may be conceded that reason had 
arisen for a revision of the terms agreed to ten years 
ago between the railways named and their workmen. 
The proof of it is that when the respective managers 
received a definite statement of the men’s complaints 
they separately, but as with one accord, admitted that 
revision was called for, and made considerable amend- 
ments in the ten-year-old agreement. But the under- 
running current throughout the agitation, and from about 
October last, when the Amalgamated Society actively 
intervened, was one with which labour disputes all over 
the country have made the public only too familiar. 
The workmen were members of the society, and could 
only be dealt with through the agency of the officers of the 
society, and in this instance there is no mention of a 
President or Executive Committee; the medium had 
to be Mr. Bell. Sir William Lewis, of the Cardiff Rail- 


way, and his colleagues of the other three lines, had 
expressed their readiness to meet their own men in a 
friendly discussion of the matters in question. They 
merely declined to constitute themselves a collective 
Board for the purpose of receiving a delegation of the 
Amalgamated Society of Railway Servants. To this 
effort of rapprochement Mr. Bell objected that the union 
leaders, who knew the conditions of railway service 
throughout the United Kingdom, were the most capable 
spokesmen for the Welsh workmen, and that it would be 
a sacrifice of principle for the various grades of railway 
operatives to interview the managers by themselves, and 
without the guidance of an official of the head organisa- 
tion. The alluring words had the effect of inducing the 
men to take a ballot of the whole of their number to 
decide whether they should give notice to terminate con- 
tracts—a step which would have produced a state of 
paralysis in the entire industrial organism of the steam- 
coal basin. 

Meanwhile, there had been meetings between the rail- 
way authorities and deputations of their servants. 
Liberal allowances were made ‘on points of difference, 
always excepting that relating to charging night overtime 
on the scale of an eight hours day. These were acknow- 
ledged to be substantial concessions, as the men have 
subsequently testified by their action. But by the in- 
fluence of the Amalgamated Society, a second ballot was 
ordered to be taken, and in recommending that course 
Mr. Bell is reported to have used some very remarkable 
words. As to the second ballot, said he, ‘‘ they would 
have to prove of what metal they were made, and for his 
part he was now in an absolutely fighting mood.” Again, 
‘in determining to try to wring from the companies their 
demands without the intervention of their society, they 
had degraded both their Committee and their society, and 
proved themselves woefully mistaken; and as far as he 
was concerned he did not intend to be played with any 
longer.” It would be difficult for the moment to say 
whether a better parallel for this style of speech would be 
found in one of Napoleon’s mandates to his conquered 
continent, or in the black Emperor of Hayti’s menaces to 
his rebellious subjects. Nor need an exact parallel be 
sought after, for the climax soon arrives. Mr. Bell con- 
cluded his harangue with the remarks that “if the railway 
workers in South Wales meant to drop this agitation, let 
them be men enough to say so now, once for all. If they 
decided to go on they must give instructions that their 
delegates should in every case be accompanied by the 
society's officials in any negotiations.” Most of us know 
that an ‘if’ is not permissible in strict logic, and is a 
double-edged weapon in an argument ad hominem. It 
was announced in the Cardiff journals on the day we last 
went to press that the railway companies’ proffered con- 
cessions had been accepted; that the second ballot had 
not resulted in the required majority in favour of a strike ; 
and that Mr. Bell had himself advised that nothing 
further could be done until the whole matter was 
examined by the Executive Committee of the Amalga- 
mated Society at its meeting in Cardiff during April. It 
will not be held on the ill-omened first of April, or the 
coincidence would be too forcible. But compare the 
general secretary’s language, and his ‘ifs,’ with the 
anti-climax, and only one conclusion can be drawn in 
regard to the influence of the Amalgamated Society of 
Railway Servants with the bulk of the workmen on 
the mineral lines of Glamorganshire. 


THE CARNEGIE SETTLEMENT. 


Mr. CarneGiE and Mr. Frick have settled their differ- 
ences, and the world is to be treated to no more revela- 
tions concerning the profits and the internal management 
of the largest steel-making concern on earth. The 
lawsuit instituted by the second-named gentleman has 
been abandoned, so we learn by cable from New York. 
He himself will continue to be a member of the firm, and 
the company will be re-organised—this time under the 
accommodating laws of New Jersey—with a capital of 
40,000,000 sterling. The present capitalisation of the 
group of undertakings included under the style of the 
Carnegie Steel Company is just one-eighth of this sum, 
and only four-fifths of that has been paid up. It will 
naturally occur to the reflecting man, seeing that the 
present owners propose to take the whole of the stocks 
and bonds, to wonder why it has been found advan- 
tageous to go through the formality of raising the 
nominal capitalisation from 25,000,000 dols. to 
200,000,000 dols. It is true that the H. C. Frick 
Coke Company is to be bought up. Some of the 
stockholders of that company, following the action of 
Mr. Frick, who has interests in both firms, had insti- 
tuted proceedings against the management to annul 


contract whereby the Carnegie Company has been 


obtaining coke at a ruinously low price, and we 
assume that the absorption of the Coke Company by the 
larger one will mean the abandonment of this action as 
well as the other, because neither the company nor 
individual stockholders stand to lose by the arrangement. 
But the acquisition of the Frick Coke Company can mean 
no more than a tithe of the difference between the two 
capital sums mentioned, for that company’s capitalisation 
is only 10,000,000 dols., and the better part of the increase 
will represent what the Stock Exchange calls ‘ water.” 
It may possibly be the intention of the directors to 
acquire other interests and to pay for them in shares 
of the enlarged company. This, in fact, seems 
to be indicated by the statement that ‘a number of 
subsidiary branches will be established ;”’ and certainly, 
if the company is going to make a profit of eight millions 
sterling during the current year out of its present under- 
takings, it will be enabled to distribute respectable divi- 
dends even on 200,000,000 dols. of capital without taking 
count of what is to accrue from any other businesses to 
be acquired. Ina progressive country such as America, 
which has infinite resources still to be developed, there is 
room for further expansion, even by a business of the 
magnitude of the Carnegie Company. It must be clear, 


too, to the management that the existing 
which alone make fancy profits possible, wile ine, 
petuated during all time; and probably, while hia 
sensible to the beauties of handsome dividends 2 ~ 
meantime, they are keeping one eye on the pie the 
the margin will become narrowed by home PP irs 
competition, and when it will be necessary foy rn 

extend operations in order to keep up the total of m to 


If, however, the intention be to rest content ae 
present extent of the business, it may be found aoe 


difficult in the years to come to keep at.the pres . 
of profit. We scarcely imagine, 
pany whose enterprise in the past has been phencmant 
will adopt this course, especially as we are short} +s 
have the giant combination, referred to in our last iss . 
with which in all likelihood it will not work in harmony.” 

We recapitulated recently the main points of the act ; 
instituted by Mr. Frick. It seems desirable, notwith. 
standing the settlement of the dispute out of Court, tha: 
an outline should be given also of the company’s Pee 
to the allegations of fraud and unjust and malicious tetas. 
ment, which answer was not available when we wrote 
last on the subject. The Carnegie Company—meaning 
Mr. Carnegie himself, in effect—asserts that Mr. Frick’. 
interests were acquired in the same manner ag the 
interests of other young partners. ‘He was not 
required,” we are told, “ to pay for same, provision being 
made, as in all cases of newly-admitted members “in 
payment out of the future profits.” Between 1887 
and 1895 he acquired an interest of 11 per cent. jn the 
company, and in February of the last-named year he 
owed Mr. Carnegie 1,809,192 dols. balance of purchase 
price. Then, trade being poor and the burden heavy, he 
re-sold 5 per cent. to the chief proprietor. ‘ After this 
transfer,’ the answer goes on, * Mr. Frick held only § 
per cent. of the whole, and the balance due on that per- 
centage from Mr. Frick for the purchase price was finally 
adjusted and paid to Mr. Carnegie, the payment consist. 
ing of 129,000 dols. in bonds of the H. C. Frick Coke 
Company at par and 192 dols. in cash. This is all My. 
Frick has paid for his interests in the Carnegie Stee! 
Company. With the credits from his stock earnings, the 
amount paid was only 30,000 dols. all told, for an interest 
worth 5,000,000 dols. He accepted without question the 
book value for 5 per cent. of his holdings at a time when 
he was scared and feared the stock would depreciate, but 
now refuses to accept book valuation for the balance of 
his holdings.”’ After this there is much recrimination, 
Mr. Frick’s ability is not questioned, but he demanded 
absolute power, and though he was regularly at the 
meetings and kept himself informed as to the businesses 
of the company, his time was largely employed in con. 
nection with ‘‘ other enterprises and various speculative 
schemes for placing the property of the association in the 
hands of promoters to be floated in marketable securities 
on the public.” Seeing that Mr. Carnegie was a party to 
these schemes, and gave an option on his 58} per cent. 
interest, there does not appear to be any good reason to 
charge this as an offence against his partner. It is not 
denied that the profits for last year amounted to the sum 
stated by the plaintiff in the action, but that sum 
‘referred only to the difference between the sales and 
the actual expenses of manufacture;’’ and as for the 
40,000,000 dols. spoken of for the current year, this was 
only a guess made over luncheon at results which were then 
and are still involved in great uncertainty. This is the 
gist of the Carnegie Company’s reply, and as the dispute 
is no immediate concern of ours, and especially as it has 
been settled, there is no necessity to judge as between 
the two conflicting statements. 

The terms of the settlement, however, indicate that the 
Carnegie argument is not so strong as it looks on paper 
—that is, unless Mr. Carnegie himself is more generous 
and less just than he is usually credited with being. It 
is to be observed, too, that the ex-secretary of the com- 
pany, who was cited as a defendant, along with the board 
of management, sustains Mr. Frick as to the ‘ironclad 
agreement,” and the other points at issue, ‘as to nearly 
all, of his own knowledge, and as to the remainder, to the 
best of his knowledge and belief.”” We have said that the 
Frick Coke Company has been absorbed. The lawsuit 
instituted against the management of that company by 
some of the stockholders concerned the Carnegie indirectly. 
It appears that at the beginning of last year a contract 
was made for the supply of the latter for five years with 
coke at 1.35 dol. per ton, when the market price was 
something like twice that figure; and the allegations 
against the board of directors is that they were working 
solely in the interests of the Carnegie Company, and 
certainly against the interests of such stockholders as had 
no concern with this last-named firm. The Coke Com- 
pany’s capital is divided into 200,000 shares of 50 dols. 
each, and of these 59,104 shares are held by the Carnegie 
Company, and 51,213 shares by Mr. Carnegie personally. 
In other words, the Carnegie’s controlled the Coke Com- 
pany, and put their own nominees on the board. From 
these facts the reader will no doubt be able to draw a 
clear inference for himself without aid from us. On the 
face of it, the action looks disreputable, but possibly there 
may be another side to it, to tone down its asperities, and, 
anyway, the Carnegie Company has taken over the pro- 
perty, no doubt on a fair valuation basis. , 

As it stands, the Carnegie Company is a consolidation 
of manufacturing enterprises larger than any other in 
existence, except the giant steel “combine,” of which 
we are shortly to hear more. Its ultimate justification 
can only be secured by further expansion. By a con- 
tinuance of capable management, it may be expected to 
hold its own, but in the future, probably under the 
next Democratic administration, it will have its artificial 
prop—the tariff, to wit—knocked from under it, and will 
then be compelled to stand by its own inherent strength. 
That the country has plenty before it, we make no 
question ; but the dangerous point for the company 1s that 
when the import duties are lowered it will have to face 4 
situation radically different from the present. It was 
during the time the last moderate tariff was in force thet 
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leading a recent address in New York that the 


markets, — needed to stimulate the industry. Up 
wari aa time, he says, the effect has been to promote 
pany oa etition in the home market, and that now “ in 

number of the different branches of the iron 
the er - the tariff has become merely a safeguard against 
indus i the part of foreign producers.’ The American 
raids oh becoming convinced that a business which can 
peer ae profits of the Carnegie Company ought to be 
‘ agin ard itself against foreign duties, which, in the 
oon ‘represent so much more out of his pocket than 
he should fairly be called upon to pay for his goods. 


— 


RAILWAYS IN ASIA MINOR, 

licy of Russia with regard to its so-called “ railway 
“Persia seems destined to be repeated in the case 
of northern Asia Minor. The success of the German Syndi- 
vate in obtaining from Turkey the concession for construct- 
pi « the Bagdad Railway was bound to rouse Russia to action, 
— Russia has at last responded by making a demand from 
the Porte for what amounts really to a railway monopoly in 
the whole of northern Asia Minor. These demands have 
now been published officially. Turkey pledges itself to allow 
no railways to be built by foreign capital in the “ basin of 
the Black Sea.” If Turkey has no capital available for rail- 
istruction in the region referred to, then Russia, if she 
approves of the projected railways, will find the necessary 
funds for Turkey. It is quite in accordance with Russia’s 
usual methods of statecraft to learn that she carefully evades 
any exact definition of the term * basin of the Black Sea; ” 
however, the recent negotiations regarding the privilege of 
the eventual construction of railways by Russia herself refer to 
the provinces of Kastamuni and Trebizond on the littoral of 
the Black Sea, to the northern distrig¢t of the province of 
Sivas, and to the provinces of Erzeroum and Van, which 
porder on the Russian frontier. Turkey is left free to exercise 
her railway activity in the unimportant district between 
Erekli and Ada Pazar, while Germany is confined to the 
region between Van, 145 miles S. kK. of Erzeroum, and 
Diarbekir, on the right bank of the Tigris, and 390 miles 
N.W. of Bagdad. With regard to railway construction on 
the Persian frontier, Russia has reserved to herself the right 
tocome to an understanding with Turkey on this point at a 
later date. However, a private telegram received in Berlin a 
few days ago from Constantinople says that a temporary 
settlement has been arrived at. A syndicate will take the 
place of the Russian Government, and will enable Turkey to 
carry out railway extension in Northern Anatolia. The 
frontier of the district included in this concession extends in 
asouth-easterly direction from the mouth of the Sakaria on 
the Black Sea; it then crosses the river Kizil-Irmak to the 
north of Angora, and continues in almost a straight line to 
Erveroum and the Russian frontier. Thus, Russia's 
influence will be firmly established in North-Eastern 
Anatolia, and the Russian Government may be said to have 
made the expected ‘“‘ move” in answer to Germany’s con- 
cession for the Bagdad Railway. Nevertheless, it is scarcely 
likely that Russia will undertake railway construction to any 
large extent just at present in Northern Asia Minor. The 
Russian Exchequer is already overburdened by ceaseless calls 
uponitsresources. The railway concession extorted from Persia 
in 1890 has been renewed twice, and still Russia has not set to 
work to“ develop ” that country beyond sending thither a sur- 
veying party of engineers a few weeks ago. Russia knew per- 
fectly well in 1890, and the remark may be said to apply at 
this moment, that she could not undertake for some long time 
the construction of railways in Persia, and the concession in 
question was wrung from Persia solely with the idea of keep- 
ing out any other Power in the shape of Great Britain, while 
time would be gained thereby for undermining the country 
of the Shah by Russian intrigue. Russia’s very evident 
chagrin at having been forestalled by German enterprise in 
Asia Minor will doubtless be increased by the recent announce- 
ment made by an official of the Turkish Court to the effect 
that Germany, in her desire for colonial expansion, is on the 
point of securing a coaling station on the way to her posses- 
sions in the Far Kast. The island of FE] Kuweit, opposite the 
united mouths of the Euphrates and Tigris at the northern 
end of the Persian Gulf, will be taken over for this purpose by 
Germany. The island is sheltered from the southern storms, 
and has an absolutely safe anchorage. As the southern 
terminal point of the projected German Bagdad Railway will 
probably be in the vicinity of El] Kuweit, the presence of a 
German coaling station on that island would not only assist 
materially the development of German shipping in the 
Persian Gulf, but it would mean the advent in those waters 
of a strong Power with important growing commercial 
interests, and this fact would still further shatter Russia’s 
dream of ultimately expelling British commerce and influence 
from the Persian Gulf, in the vain hope of being able to make 
that coast line of Persia a naval station for the Russian fleet. 
There can be only one predominant Power on the Persian 
Gulf, and that must be the Power which upholds the doctrine 
of the “Open Door,” and Germany knows fu!l well by this 
time, that wherever her frontiers meet those of Russia there 
18 a ceaseless “ war of tariffs.” 
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THE CONTINENTAL COAL FAMINE. 


CoNcERNING the shortage of coal supplies on the Continent 
we have already spoken in these columns, and the desperate 
remedies adopted by Russia in the hope of meeting the 
emergency were the subject of a reference in our last issue. 
The explanation of the situation is found in the paucity of 
the English fuel available and the high prices asked. A few 
Consignments have been received from America, but they 
have done nothing to relieve the situation. The trade 
demand in the United States continues on a very large scale, 
and the lack of eagerness on the part of American producers 
to ship to Europe indicates pretty clearly, we should say, 
that there is no very handsome margin of profit when the 
cost of laying down is kept in mind. Even for the new coal 
year, which commences shortly, the foreign orders booked in 
America are relatively insignificant. Meantime the situation 
in Germany is growing worse. In advance sheets of the 
annual report of the American Consul-General at Berlin we 
read that “each succeeding day during the past fortnight 
has increased the general deficit’ of fuel, and the situation has 

ome critical and ominous for the manufacturers and 
export trade of the country. Numerous important glass, 


porcelain, and machine factories in Silesia and Saxony have 
been obliged to shut down for want of fuel. There are a dozen 
electric lighting and power plants which have less than a fort- 
night’s coal provision on hand, and no source from which to ob- 
tain further supplies.” In the circumstances it is not surpris- 
ing to learn that frequent letters are received at the Consulate 
from importers of English anthracite and gas coals, com- 
plaining of the meagre supply and high price, and asking 
to be put into communication with American exporters of 
those grades. Mr. Mason writes that if there remains any 
considerable surplus of American coal for export, and the 
conditions of freigkt are not prohibitory, ‘ the present season 
offers a rare and fertile opportunity to establish in the German 
market the standard grades of American anthracite and gas 
coals.” We doubt if American coal could hold its own in 
any market of the Continent save during abnormal periods 
such as the present, because that would imply the mainten- 
ance of English coal at existing quotations, and that is 
scarcely to be looked for. There is no room, therefore, for a 
trade which shall grow into “vast and permanent import- 
ance.” But the stringency in Germany just at present is 
sufficiently bad—for the Germans. The principal wholesale 
agency for Silesian soft coal—of the qualities used for steam 
and general manufacturing purposes—is now selling its 
scanty stock at 21 marks per ton, delivered at Berlin, and 
according to Mr. Mason there is a general panic among coal 
dealers, who are unable to provid: coal for their customers 
at any price, and can see no encouraging prospect of obtain- 
ing their nextseason’s supply. Ia Russia the situation is 
equally desperate. The enormous development of railways 
and manufactures in that country during the past three years 
has completely outrun the limited domestic coal supply, so 
that naphtha fuel, which has been hitherto largely used, has 
advanced in price from 4 to 19 copecks, and the Russian 
Government has sought to ease the pressure by suspending 
for an indefinite period the usual prohibitory import duty on 
coal. As to France, in spite of two or three consignments 
from the United States, the Consul at Marseilles sums up the 
position by saying that the question of the moment is where 
to get coal, and not its price. This gentleman, more per- 
spicacious than his colleague at Berlin, recognises that under 
ordinary conditions there is no chance for American ccal in 
that market in competition with Cardiff. 


CORDITE IN A HURRY. 


UnpeEr this heading is an article in the Times of March 
28th, on avery serious event which has occurred and which 
has been kept remarkably close, namely, the spontaneous 
combustion of cordite in the magazine of a ship of war. The 
writer evidently knows a good deal about cordite, and also is 
interested in favour of the chemists who were the means of 
bringing it into the service. He specially depreciates the 
efforts of those who have since manufactured it. He isa 
rash man if he wishes to remain unknown, for any one who 
had a mind to it could trace the authorship home to one of 
a very small group of men indeed. His plea is that cordite is 
an admirable explosive, but that it has not had justice done 
to it. Safe and powerful when sound and pure, it is ruined 
by being made in a hurry. He says that our stores were dis- 
gracefully low when the present war broke on us, and that so 
hurried and scrambling was the supply then established that 
as much as 30 per cent. from one source was rejected for failing 
to pass the ballistic test, and probably a quantity of cordite 
entered the service without having teen thoroughly washed and 
purified. Further, he urges that the erosion from which we 
suffer in our large guns is due to cordite not having been 
modified to suit various calibres. All this may have a certain 
amount of truth in it, that is to say, cordite may have been 
imperfectly made, but the coriespondent is a bold man 
to seize this opportunity to prefer the claims of the 
eminent chemists to whom he refers, for the accident 
is not a circumstance that brings the virtues of cordite 
into strong relief, but rather the opposite, since we 
learn that special care is needed to prevent this most terrible 
danger, although, with the writer, we believe that cordite, 
thoroughly well made, stood climatic tests well. The writer 
then deals with the constituents, and tells us that nitro- 
glycerine can be easily washed, but gun-cotton is more 
difficult to purify, and we can bear him out in the statement 
that washing out the free acid is a tedious process. Vaseline, 
it is urged, may also contain impurities, and if ‘ certain 
impurities exist in any one of the three ingredients it is 
impossible to answer forthe behaviour of the resulting cordite.”’ 
Slow chemical changes may set up, and may go on for weeks or 
months, and sooner or later end in spontaneous combustion. 
“Save me from my friends,” cordite might well say. Here 
is an advocate for cordite and its introducers who practically 
tells us that it must be very sharply watched if we are to 
escape spontaneous combustion. In his advocacy he brings 
up its erosion, but he blames the artillery and engineer 
ofticers for this, for they ought to have modified its manufac- 
ture so as to prevent it. For its dangerous elements he 
blames the Government for needing the supply so fast, and the 
private manufacturers for scamping their work. We happen 
to have discussed cordite lately with regard to erosion; we 
would here only remark that if cordite cannot be made fast 
without the probable liability to spontaneous combustion in 
our magazines, it is all the more reason that we should 
thoroughly test it, as we have advocated, in comparison with 
other smokeless powders. It may be worth all it entails, but 
let us have a thorough trial, and be sure of it. Sir Andrew 
Noble has compared it with brown prismatic powder, but he 
does not tell us that he has tested it in comparison to the 
powders now used in Germany, France, Russia, and America. 


SIR ANDREW NOBLE ON MODERN EXPLOSIVES. 


On March 23rd Sir Andrew Noble gave a lecture at the 
Royal Institution on ‘Some Modern Explosives.” After 
describing cordite and ballistite, Sir Andrew compared the 
velocities and energies obtained by cordite with those 
obtained by the old-fashioned R.L.G. powder. He especially 
warned his audience against accepting velocity alone as a 
test of results obtained. This is important, seeing that some 
foreign guns have light projectiles, with which high velocities 
are easily obtained. The lecturer preferred heavier projectiles 
for three reasons. (1) More work was got out of the powder. 
(2) The resistance of the air wes less against a shot with a 
given energy in proportion as its velocity was lower. (3) The 
heavier shot had more power to keep up its velocity, even 
were the resistance equal. Sir Andrew stated that the cordite 
adopted in this country is superior to the powder recently 
brought in abroad. With it any practical velocity or energy 
was at our disposal ; but other considerations had to be taken 
into account, and our military authorities had sound reasons 


time. As an old artilleryman, he ventured to say that our 
field gun was inferior to none, and certainly in the present 
war it had been handled in a way worthy of the reputation cf 
the corps. With regard to erosion, he could assure them 
that brown prismatic powder would produce as much erosion 
as cordite if made to develop the same energy. It was, in 
fact, the great energy now obtained that involved the great 
erosion. Lately, in conjunction with Sir F. Abel and Pro- 
fessor Dewar, he ha¢ been experimenting with cordite with 
varying proportions of gun-cotton and nitro-glycerine, and 
made in various sizes to endeavour to reduce this most 
objectionable erosion. Heat was, he found, the principal 
factor in determining the quantity of erosion. This trial 
showed that cordite in any of its forms was not liable to 
detonation. Sir Andrew had also experimented with the 
following objects:—(1) To test the time of combustion of 
various thicknesses of cordite; (2) the rate at which heat 
was given out; (3) the temperature of explosion and the 
relation between temperature and pressure under the con- 
ditions of ignition in the bore of agun. Finally, he expressed 
a hope that the above-mentioned experiments would add to 
our knowledge of the kinetic theory of gases. 


THE FRENCH NAVAL BUDGET. 


1HE French Chamber has just fixed the Naval Budget for 
the current year at 310,000,000f. (£12,400,000). This sum is 
7,000,000f. less than the Government proposal, but it is 
6,000,000f. more than the Budget of 1899. Ten vears ago 
the French Naval Budget amounted to 201,000,000f. Never- 
theless, the report made by the Budget Commission lamented 
the inadequacy of the French naval defences in view of pre- 
sent circumstances, and quoted a list of requirements which 
could not be carried out under the present Budget. More- 
over, the Budget contains certain very important items, such 
as new vessels, the formation of naval bases, and the harbour 
defences, all of which have not been considered sufficiently, 
and which will take years to bring into being, while, meau- 
while, all sorts of eventualities may arise. The Journal des 
Débats upbraids the authorities with having neglected the 
navy, and blames the Parliament for having regarded the 
navy as a luxury until within recent years, while none of the 
Ministers had the courage to throw the patchwork system 
overboard and to adopt a uniform system. Matters have 
now assumed a better aspect; the French Chamber was 
unanimous for once in granting the Naval Estimates, and it 
was also of one mind in deciding to leave the principal ques- 
tions on one side until the plans for naval construction and 
general measures of defence come under discussion. Mean- 
while the Chamber has accepted the proposals laid down by 
the Commission, and any future modifications will be solely 
in view of increasing the proposed defences. The discussions 
have shown that the Chamber is quite agreed with the 
Government as regards the great battleships, while public 
opinion asks for information concerning the relative utility 
of the various types of vessels. The Journal des Deébats 
expresses the hope that, when once the Parliament has raised 
the number of ships of the squadron by six, the supporters 
and opponents of this type of ship will cease their unreason- 
able polemics, since the one thing most needful is confidence 
in the superiority of the French navy, especially in its 
artillery, over these of foreign Powers. 


RAILWAY COMPANIES AND EXCURSION STEAMSHIPS, 


Tue House of Lords’ Committee has passed the Barry 
Railway Steamships Bill, and, so far as its decision goes, it 
introduces a new ruling in regard to legislation dealing with 
the power of railway co-operation to run tourists in excursion 
steamers to popular resorts. The Barry Company asked for 
authority to subsidise or construct a fleet of vessels to ply 
between its docks and the holiday haunts on the other side 
of the Bristol Channel; or, indeed, to any other place 
whither chance or circumstances might invite a service. The 
Great Western Railway, among others, opposed, on the 
ground that Parliament had never hitherto permitted railway 
companies to be owners of steamships, except on specified 
routes, and for the purposes of facilitating the transport 
of railway passengers. Here, it was insisted, was a claim for 
liberty to run to and from all the bays or havens of the 
Severn estuary, and the Bill, according to Mr. Horatio Lloyd, 
for the Great Western Railway, would sanction “‘ that snatch- 
ing of advantage by one railway over another which Parlia- 
ment had expressly set its face against.” On the merits of 
the Bill we have no opinion to express, but Lord Elgin’s 
Committee evidently saw no danger to ‘“‘ vested interests ’’ in 
approving the preamble. It went further, in fact. On the 
condition that the Barry Railway authorities gave equal 
facilities at their docks to all similar steamship companies, 
the Bill was allowed to proceed in scarcely restricted 
measure—i.e., to the right to run summer excursion vessels 
anywhere in the Bristol Channel westward to a line drawn 
from Tenby to Hartland Point. The decision has, of course, 
to be ratified by the Commons, and is mainly of local interest ; 
but it means an innovation and establishes a precedent, and 
that is why it is noticed now. 


ELECTRIC TRAMWAYS IN LONDON, 


WHEN referring in these columns two or three weeks ago to 
the two tramway Bills promoted by the London County 
Council in the present session, for the purpose of authorising 
the construction of new tramways, and the introduction of 
electric traction on the lines at present owned, and upon 
those likely to be acquired on the expiration of the twenty- 
one years’ concession under the Tramways Act, 1870, it was 
suggested that the opposition of a few out of the forty locai 
authorities to the adoption of the overhead trolley system 
should not be allowed to wreck No. 2 Tramways Bill, and 
thus retard for another year the prospects of the institution 
of improved methods of tramway working throughout the 
metropolis. At the same time it was also suggested that 
although it might be inadvisable to permit the overhead 
trolley system in parts of inner London, yet there could 
be no reasonable objections to it in suburban districts 
provided with wide main roads. The extent to which these 
suggestions have been adopted is shown by the fact that the 
Highways Committee, in the meantime, has agreed on behalf 
of the Council to modify No. 2 Bill, in order to meet the 
wishes of a number of the local authorities, to the extent of 
pledging the Council not to introduce the trolley sytem in 
any district without the consent of the Vestry or the Board cf 
Works, as the case may be. The undertaking given to this 
effect is, however, somewhat tempered by the decision to 
retain the power to use that method in the east, the south, 


for not giving a high velocity to our field gun at the present | and the south-west of London. Whatever may, therefore, be 
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the value of the concession to the Vestries in relation to 
aérial conductors, it is evident by inference that it has only 
been made after prolonged negotiations with the metropolitan 
local authorities, with the result that only three were repre- 
sented by counsel on the Bill coming before the Select Com- 
mittee of the House of Commons, presided over by Sir 
Samuel Hoare. 

The Bill, therefore, came before the Select Committee 
proposing the employment generally of the conduit system, 
the surface contact method, and the overhead trolley 
principle specially in certain suburban districts, and in this 
form the Committee found on Thursday week that the pre- 
amble of the Bill had been proved. In making this 
announcement, Sir Samuel Hoare stated that the Committee 
were satisfied that, if London is to have the full advantage 
of electri¢ tramways, it will not be desirable to introduce 
special clauses in the Bill for the protection of the three 
Vestries—Hackney, Wandsworth, and Battersea—which had 


petitioned against the measure out of the forty local autho- | 


rities in the metropolis. The decision of the Committee in 
this respect was influenced by the fact that Hackney has six 


members on the County Council, Wandsworth two representa- | 


tives, and Battersea two members, so that if any grievance 
arises in those districts they have equal opportunity with 
other districts represented on the Council of bringing that 
grievance before the Council. The objections of the South 
Metropolitan Gas Company and the Lambeth Water 
Company, which related chiefly to the disturbance of 
their mains and the possible effects of electrolytic action, | 
were overruled by the Committee, who expressed them- 
selves satisfied that the provisions of the Bill and the 
enactments of the Tramways Act, together with the fact that 
the County Council is subject to the Board of Trade, both as 
to the approval of the system of traction and as to the regu- 
lations which may from time to time be laid down, make 
every reasonable provision to meet the contention of the two | 
companies. In this connection, Mr. James Swinburne, in 
giving evidence before the Committee, expressed the opinion 
that the Board of Trade regulations that are intended to deal 


with small systems would protect gas and water pipes suftici- | 
ently in a small town, but that in a large system the pipes | 
would be attacked to some extent. The extent of the’ 


damage, he said, was a matter of degree, and electrolytic 
action was silent, secret, and continuous. These observations 
may,.of course, apply to the surface contact and the trolley 


methods, but not to the conduit system where an insulated | 


return is used; and as far as can be gathered from the 


evidence given on behalf of the Council, it is the latter | 


system which is intended to be most generally adopted on the 
tramways, and therefore the danger of electrolysis should be 
obviated. 

The cost of converting the existing tramways to the con- 
duit system is estimated by Prof. A. B. W. Kennedy at 
£14,450 per mile of single line, including alterations of mains, 
provision of rolling stock, and power station, or, say, an 
average of £15,000 per mile. It is satisfactory to note that 
the preamble of the Bill, which proposes a total capital ex- 
penditure of £3,000,000, has been proved. The clauses of 
the Bill are now under the consideration of the Select Com- 
mittee, and there is every reason to believe that the Bill will 


be passed, and the initial steps taken for the purpose of | 


modernising the tramway system of the most backward city 
in the world in respect of improved methods of locomotion 
on street tramways. Since writing the above we find from 


a report of the Parliamentary Committee of the County | 


Council that the Bill has been passed by the Select Committee. 


JOHN HENRY JOHNSON. 


We much regret to announce the death of Mr. John Henry | 
Johnson, the well-known solicitor and patent agent, who | 


died at his residence, Mountains, Tonbridge, on the 12th 
March, in his 73rd year. The son of a solicitor practising in 
Kendal, Mr. Johnson was born and spent ail his early life in 
that town. His father died young, and he and his two elder 
brothers had to fight their own way in the world. Mr. 
Johnson was first articled to Mr. John Harrison, solicitor of 
Kendal, and ultimately came to London, when be became 


conveyancing clerk to Messrs. Cookson and Wainwright, of | 


Lincoln’s-inn. After a time he left their employment and 
went to Glasgow, where he joined his eldest brother, William 
Johnson, long since deceased—who was an engineer, and 
editor of the Practical Mechanics’ Journal—and who had 
commenced business there as a patent agent. The business 
prospered, and later Mr. J. H. Johnson returned to London, 
and started in practice as a solicitor and patent agent at 47, 
Lincoln’s-inn-fields, with the intention of founding a 
London branch of the Glasgow business. But the branch 
soon outgrew the parent stem, and the London business 
ultimately became the large business which it still is. 

Mr. Johnson was a man of very great ability, and would 
have made his mark in whatever walk of life he had found 
himself. He had wonderful organising powers, and was a 
man of very quick, and, at the same time, remarkably sound 
judgment. These qualities enabied him to build up a large 


patent agency practice, carried on first by himself and sub- | 


sequently in partnership with his sons, Mr. James Yate John- 
son and Mr. George William Johnson, and Mr. Benjamin 
Willcox—who still carry on the business—at 47, Lincoln’s-inn- 
Fields. He had also a large practice as a solicitor, more 
especially in patent actions, also at first carried on by him- 
self, and subsequently in partnership with his son, who still 
carries on the business. His name will be remembered in 
connection with many important cases, notably the paraftin- 
oil case in 1864—which occupied Vice-Chancellor Stuart for 
twenty-nine days—the sewing machine litigation in the 
sixties, and later on the great aniline dye and colour cases. 
No one who was associated with Mr. Johnson in this class of 


business could fail to be struck by the quickness and accuracy | 
with which he grasped all the intricate questions which | 
constantly arose, and the manner in which he had mastered | 


the details of subjects often, of necessity, unfamiliar to him. 
He was for some years the proprietor of the Practical 
Mechanics’ Journal—after the death of his brother William— 
and in 1862 he brought out the Practical Mechanics’ Journal 
* Record” of the International Exhibition of that year, a book 
written by various writers under the editorship of the late 
Robert Mallet, which was and is a trustworthy and 
accurate representation of the manufacturing arts at that 
date. He was an associate member of the Institution of 
Civil Engineers, the first president of the Patent Agents’ 
Institute, and was consulted by the authorities on many 
points which arose in the preparation of the rules under the 
New Patent Act of 1884. Mr. Johnson for the last thirteen 
years suffered from a painful and lingering complaint, which 


compelled his entire absence from his business. He was an | 


and rapid reader—travels were his special 
| delight, and he read literally every book of travels which 
| was published; and he not merely read, but remembered 
what he read. His favourite reading after the travels was 
the Waverley Novels, which, since his confinement at home, 
he made a point of reading through once in every year. 
He was a kind and just man, and a firm and most trust- 
worthy friend, and his death is deeply lamented by all who 
knew him. 


FREDERICK WILLIAM STEVENS. 


Tue death is announced from India of Mr. Frederick 
William Stevens, the well-known designer of public works 


| and civil engineer of Bombay, at the comparatively early age | 


of fifty-two. He was the eldest son of Mr. Matthew Stevens, 
of Lansdown, Bath, and was educated at King Edward the 


| Sixth’s Grammar School, and the Competitive College, Bath. 


Public Works Department of India by competition in 1867 
us an assistant engineer. From this he was promoted in 


year was appointed to the Presidency division and secretary 


Having served his articles to the city surveyor, he entered the 


1872 to be executive engineer, Bombay, and the following 


increase in expenditure and capital charges, and ibly 
given an additional £1,000,000 of profit. Possibly have 
But the conferences of railway officials have been wactics 
| without result, and the suggested increase in the coal —e 
| fallen through in consequence of the difficulties raised }y has 
premier road. Moreover, had the railway companies decided tt 
| ask the Board of Trade to sanction such an advance its assent un Aa 
| the circumstances was doubtful. The railway companies indeed 
appear to have acted wisely in not proceeding with the suggesti ’ 
The present high prices of both coal and railway materia] are 
| to abnormal and temporary causes, and the railways will doubt} 
| suffer in the present year ; but the very height of the prices vil 
| foster production and curtail consumption, and before |o bri 
about a low level of prices, probably excessively low; and jf ie 
railways had now raised their rates in consequence of the Pg 
apa high prices, when prices fell, traders would have agitated 
or a reduction, probably for still lower rates than those now pul 
| on the plea that the railways were buying their coal and railway 
| material at excessively low prices. ’ 
| Although the railway companies have not found feasible the 
| suggestion to increase the rate for coal, we understand that they 
| have decided to make some minor additions to their charges, by 
| which they hope in some degree to recoup themselves for the jy. 
creased cost of fuel and materials. The charges they propose to 
| modify are governed by competition, and not by statute, and by 


| agreement amongst themselves these charges can be raised, and no 


to the Esplanade Fee Fund. In 1877 Mr. Stevens’ services | one--neither the Board of Trade nor the publi¢—can object, The 


were lent by the Government to the Great Indian Peninsula 
Railway Company, to design und supervise the erection of | 
the Victoria Terminal Buildings, Bombay, his services being | 
continued under similar conditions until 1884, when he | 
retired from the Indian Civil Service, but remained in the | 
service of the railway company until 1888. He had been | 


| appointed a Government member of the Bombay Municipal | 


Corporation in 1884, and in 1887 was appointed by the | 
Government of Bombay a member of the Select Committee | 
for the future extension of Bombay, receiving the thanks of 
the Government for his services. Mr. Stevens was a magistrate | 


| for Bombay, a member of the Society of Arts, an Associate | 


| charges to be increased affect wagon hire, siding rents, the hire of 


bags, rebates, cartage, excess coal weight, passengers’ excess 
luggage, &c. In the aggregate the increased charges for these 
minor services would bring in a substantial sum could they be 
effected in every case. But customers usually obtain concessions 
in these minor services in consideration for business, and increased 
charges in respect of competitive traffic will thus be difficult to 
obtain. The difficulty in maintaining higher rates for these services 
is especially great at the present time, when the new line into 
London is bound to push for business, and the older roads are 
doing their best to prevent the diversion of trattic. This reason. 
ing does not, of course, affect non-competitive traffic. Here the 
companies will doubtless have no difficulty in securing somewhat 
higher remuneration for the miscellaneous services mentioned, | 


Member of the Institute of Civil Engineers, and a Fellow of view of all the conditions attached to these miscellaneous services, 


the Roval Institute of British Architects. Im 1889 he was 
decorated with the C.I.E. for his services in connection with 
| the public buildings of Bombay. 


NEW GERMAN CRUISER, PRINZ HEINRICH. 


THE new German cruiser Prinz Heinrich, which was | 


launched on March 22nd from the Imperial Yard at Kiel, is 
the first of the great cruisers provided for by the Navy Bill 
of 1898, and also the last piece of work produced by the late 
Chief Constructor of the German Navy, Privy Councillor 


Dietrich. Witha displacement of 880U tons, this vessel stands | 


, midway in size between the Fiirst Bismarck with 10,650 
tons displacement and the Kaiserin Augusta, with 6290 
tons. Her length is 120 metres, her beam 19-6 metres, and 
her draught 7°3 metres. Like all German vessels of recent 
construction, the Prinz Heinrich has triple screws; the com- 
bined power of the three engines will be 15,000 horse-power, 
giving a speed of 203 knots an hour. The engines are triple- 
expansion with four cylinders. The fourteen water-tube 
boilers of the Diirr system are in four heating chambers, 
which, like the engine-rooms, are divided by water-tight 
compartments. In addition to many other mechanical appli- 
ances there are four dvnamos for lighting the interior of the 
vessel, for working the search-light, and driving the motors. 
The coalbunkers are unusually large, and take 1500 tons of 
coal; on this account the radius of action of the vessel will 

be greater than is generally the case. The experience gained 
| in the Japanese and Spanish naval combats has been turned 
| to account, with the result that a new type of armour has 
| been introduced. Not only is the cruiser provided with an 
| armoured belt of 100mm. thickness at its centre, and 80mm. 
at its ends, but above this belt there rises a “ citadel” 
similarly armoured, and protecting from an enemy's fire the 
middle part and about two-thirds of the entire length of the 
vessel. Above the “citadel” are three revolving turrets pro- 
tected by armour plates of 150mm., and worked by electricity. 
The ship has an armoured deck of 40 mm. to60mm. thick. 
The armour plating is hardened nickel steel, that for the 


phalia have supplied nearly all the material used in building 
this vessel. The armament consists of two 24 cm. guns in 
two revolving turrets worked by hydraulic pressure, ten 
15 cm., ten 8°8 cm., ten big machine guns of 3°7 cm., and four 
smaller machine guns. The torpedo equipment consists of 
three submerged tubes and one above-water tube. The speed 
with which this vessel has been built is certainly a striking 
evidence of what German shipbuilding is now capable of 
doing. The cruiser was laid down on December Ist, 1898, 
and she is to be ready for sea in April, 1901. Thus, only 
twenty-eight months will be occupied in her construction, 
instead of the usual fifty. 


| RECEDING PROFITS OF HOME RAILWAYS. 


NO INCREASE IN THE COAL RATE, 
(From the Statist.) 

DcriIN« the past few weeks the stockholders of our railways 
| have been encouraged to take a hopeful view of their prospects of 
dividends by the expected advance in the rates for the carriage of 
| coal. At the half-yearly meetings the chairmen of some of the 
| most important railways declared they would not be adverse to 
| such a movement ; conferences were arranged for giving practical 
| effect to the idea ; and it was stated that an agreement for increas- 
| ing the rate for the carriage of coal by 3d. per ton had been 
| reached. he effect of this latter statement has been to induce 
| considerable purchases of the stocks of the coal roads which were 
| especially expected to benefit. Calculations have, indeed, been 
' made to show that the North-Eastern, with its coal traffic of 
| 33,000,000 tons ; the Midland, with 22,000,000 tons; the North- 
Western, with 18,000,000 tons; the Great Western, with about 
16,000,000 tons; the Great Central, with 12,000,000 tons; the 
Great Northern, with over 8,000,000 tons ; and the Lancashire and 
Yorshire, also with over 8,000,000 tons ; would all benefit from the 
increased charge on coal to an extent which would much more than 
neutralise the effect upon their profits of the higher price of coal 
and material. From the figures given, our readers will nays 
that had the lines in question agreed to an advance of 3d. per ton 
in the rate for coal, and had the Board of Trade sanctioned such 
an advance, the benefit to the companies would have been very 
great, even if due allowance be made for some of the coal having 
to pass over the lines of several railways and the additional rate 
having to be shared with other companies on a mileage basis. In 
1898 the production of coal in England was 148,000,000 tons, in 
Wales, 24,000,000 tons; in Scotland, 30,000,000 tons; and the 
total output was 202,000,000 tons, Most of this coal passed over 
the er An all-round advance of only 3d. per ton in the coal 
rate would thus mean an increase of some £2,500,000 to the gross 
earnings of the railways —a sum which would have met the probable 


turrets being made by Krupp, and the rest by the Dillinger | 
Works; in fact, the industries of the Rhine and of West- | 


| the additional revenue likely to be obtained may not be nearly 
| sufficient to cover the increased cost of working and the additional 
| capital charges. We consequently anticipate that unless gross 

earnings show a much greater rate of expansion than they have yet 
| done in the current half-year, a general decline in dividends may 
| occur in June next. 


| LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible ‘i the opinions fv 
correspondents. 


BRITISH AND FRENCH GUNS. 
| Sin, --In a most interesting article entitled *‘ British and Freuch 
| Guns,” which is based on a question by me to Mr. Goschen, and 
| a reply by him in debate, you finally conclude that “Sir Charles 
| Dilke was wrong in saying that any attainable — go to ‘show 
superiority at every period.” Even at the muzzle, our shots have 
| greater energy, so that Sir Charles Dilke’s statement is literally the 
| reverse of the truth, unless he takes the less weight of the French 
| guns into account.” 
| I gave no figures of my own. It would have been absurd for 
me to do so, as | have no technical knowledge of the subject. 

What I did say was to quote in the House of Commons the 
elaborate and apparently on the face of them -conelusive figures 
of a great French expert, M. Claudinon, as recently given in 
debate in the French Assembly, and to suggest that they needed « 
reply which they certainly did not receive. Those figures did 
show ‘superiority at every period; and it is an unfortunate 
admission which has since been made on our side that these figures 
on both sides are the tigures fer full charges, but that, while full 
charges are used in France, we are unable to use a full charge in 
our wire gun. This is the point to which you yourself allude in 
your article, where you add, ‘‘ Whatever foreign guns do, our own 
wear at a rate which causes the velocity to fall shockingly fast.” 

Since the debate in Parliament we have had the meeting of the 
| Vickers Company, and the statement made there on behalf of the 
| company that the Government have purchased from them a new 
| gun, Mark IX. It is, however, unfortunately the case that our 
| cordite is likely to destroy this gun as rapidly as it does the inferior 
| gun, Mark VIL. on which the debate turned. 

76, Sloane-street, S.W., CHARLES W. DILKE. 

March 28th. 

{Sir Charles Dilke will tind, on page 322, that reply to M. 
Claudinon which Mr, Goschen was apparently not in a position to 
supply. Sir Charles Dilke will, we think, find the summary of a 
paper by Sir Andrew Noble, on page 335, of considerable interest. 
—Ep. 


BOURDON GAUGES. 
Sir,—A glance at “‘ W. B, M.’s” diagram in your last impression 
is enough to show that he is wrong. He has forgotten the pressure 


on the ends A C, D B, which tends to force these ends together, 
and prevent the tubes from opening out. ‘The action on these ends 


is one of the great difficulties of the question. PN 
London, March 27th. 


RECEIVER DROP. 
Sin, —Professor Weighton is by no means the first in the field 
with a formula for cylinder ratios. Mr. Rockwood, a United 
States engineer, has worked in the same direction. He much 
favours the triple-expansion engine with the intermediate cylinder 
left out, and has used compound engines with the ratio7 tol. A 
pe ver by Mr. Knapp will be found in your issue of October 4th, 
895. In that the formula 
will be found, the numerator and denominator are the absolute 
pressures in the cylinders. Mr. Rockwood agrees with your view 
that drop is not a serious matter. : 
Birmingham, March 26th. J.E. 


AN OPTICAL PROBLEM. 


Sir,—I am sorry that the word “not” has inadvertently crept 
into the first line of the last paragraph of my letter in your last 
issue, thereby reversing my meaning. It should read, ‘‘I do mean 


what your correspondent,” &c. Gro, M. SEABROKE. 
Rugby, March 26th, 
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PORTABLE PNEUMATIC TOOLS.* 
By Mr, Ewart C, Amos, Member, of London, 
‘ (Concluded from page 316) 
ing now described four representative types of hammers 
vel nay fairly be said to cover the types at present in use, it 
whic bs teresting to refer to Table I., showing sizes and air 
may Aton 3 hut in regard to these the author wishes to point 
comma that they are as given by the different makers ; (2) 
= "he claims as to air consumption can only be sustained 
res the tools are in the hands of competent workmen, as other- 
ar ang air consumed may greatly exceed the quantities given ; 
3) ‘that the air consumption is not alone indicative of the effici- 
ency of the tool. 
Table showing Sizes, Weights, and Approsimate Air 


Consumption of Hamners. 
| Aircon- 
Jescrip- Length) Diam. | Weight) = Esti- | sump- Weight 
| of of mated | tion in 
Type. number. | stroke. | piston. | piston. speed. | free hammer 
air. 
Revs. per j Cub. ft., 
min. —permin.| Ib. 
j 25 11,000 20 11} 
Ross.’ 2 25 104 
Mate 1. 1} 6h 
1) 12 
ih 
i 10,000 Ww 3h 
hig 15,000 
1 1 
ttle 
0 1} 2 1,200 20 16 
Viges. 1 4 1,500 | 15 12 
to 2 3 1, 2,000 | 15 
Plates 3 2,000 15 8} 
5 234 18 
* Rover Ib st 
Figs. 10 3 13 12 
B 2 lis 12 0 
BB 1) 0 6 
J 3 3 


The author, however, whilst putting against each maker the 
amount claimed by him as being the amount of air consumed, is 
inclined to think that these amounts may be a little exceeded, and 
in any case provision must be made for leakages, &c.; it is there- 
fore not advisable to cut down the air supply to these amounts, and 
in actual practice some margin must be provided over and above 
what the experimental trials would seem to indicate the tools 
require. 

dome reference must now be made to vibration. and its effect 
upon the operator. Some hammers vibrate more than others, but 
even in the best the shock is noticeable. Its effect, however, is 
greatly reduced as soon asx the operator learns Low to use the 
hammer to its best advantage, and it is probable that no injury will 
he done to the operator as soon as he adapted himself to its 
proper handling. The purposes to which these hammers may be 
applied are many, and include chipping, caulking, beading, fettling, 
valing, riveting, stone-dressing and carving, driving plug holes in 
stone. planishing brass and -copper, driving nails = spikes, &c, 
To whatever purpose, however, the hammer may be put, it is 
necessary to rewember that proper efficiency can only be obtained 


by selecting hammers of suitable weight and stroke for each class 


Little Giant" 
Plate Closing Riveter 


Hand riveters.—Vhe hand riveter is simply a heavy pneumatic 
hammer fitted with suitable snaps, and therefore it becomes un- 
necessary to describe its mechanical action. It shuuld be mentioned, 
however, that when used for riveting air pressure up to 100 lb. to 
1251b. is advantageous, In the hands of a skilful operator, this 
tool will be found exceedingly useful, as it can be extensively used 
in shipbuilding and constructional ironwork to drive rivets in 
places inaccessible to a yoke or bear riveter. At the same tim>, in 
the hands of an incomyet2nt or lazy workman, it lends itself to 
doing anything but satisfactory work, as care is required to avo'd 


“ Boyer" Pneumatic Riveter with Pipe Gap-Frame. 


Fig. 16. Fig. 17. 


jeooL, 


Fig. 18. “ Little Giant’ Light Yoke Riveter. 


Oo 

‘ B 


making the head of the rivetononeside. It is, of course, necessary 
to have a holder-up, and this usually takes the form of a simple 
piece of mechanism consisting of a piston working in a cylinder 
into which compressed air is admitted, the end of the piston being 
kept up to the rivet head by the fluid pressure. Under this head- 
ing may also be described shell riveters, which are hand riveters 
mounted in a gimbal or suitable pivoted frame, which permits of 
shell rivets being driven up to « considerable size, and in places 
where a yoke riveter is unworkable. These are exceedingly valuable 
for shipwork. 


of work, No tool can be adapted to all classes of work, It is not 
uncommon to find operators attaching blame to a tool on account of 
its failing to suecessfully do its work when the real cause of failure 
's due to the application of the wrong tool. For results of work 
done by hammers in caulking, chipping, &c., reference must be 
made to the table on page 338. 

Riveters, ~Compressed air has long since been recognised to 
Possess great advantages for the purposes of riveting. Portable 


NY 
N 


1 Fig. 23 
Longitadinal Section on 1-1. 
Fig. 19. 


Open position. 


4 
Z 


? 


Yoke rivetev.—Figs, 16 and 17 illustrate an ordinary yoke riveter 
suitable for shipwork and constructional ironwork generally, tanks, 
gusholders, wagon under-frames, and a variety of other purposes. 
One arm of the yoke is fitted with what is practically a percussion 
hammer, whilst on the other is a solid holder-up. Suitable adjust- 
ment of the hammer portion permits of the snaps being the correct 
distance apart. In a riveter of this type great as its value for 
certain classes of work, no provision is made for closing the plates, 


pheumatic riveters may be divided into two types, viz., those that | except that which may result from the snapping of the rivet ; and 


effect their purpose by squeezing, and those that h cussi 
yueezing, and those that have a percussive 
action. The former type are well known, and it is therefore pro- 


posed to consider only the latter. These again may be sub-divided | is shown in Figs. 19, 20, and 21, has recently 


to obviate this difficulty and to supply the-want of a percussive- 
action plate-closing riveter, the ‘‘ Little Giant ” yoke riveter, which 
n made. This 


Into (a) hand-riveters used in conjunction with a pneumatic holder | riveter consists of an ordinary yoke a, having at one end a fixed 


up, and (+) yoke riveters, 


| holder-up and at the other a small frame or yoke carrying a 


* The Institution of Mechanical Engincers. Figs. 9 and 80 are not 
Several drawings which had been the years '58, '65, 
: ‘l by the Institution were again put on the screen. They showed 
ools by Joy, Beyer, and Wyllic. 


r tic hammer, and provided with a special clamping device 
for clamping the work together during the process of riveting. 
This clamping device also takes the place of. the ordinary pneumatic 
holder-up. “hig. 19 shows the device in’ section and the rivet in 


position with its head against the fixed holder-up and through th 
work to be riveted together, whilst the hammer and clamping 
device are in their normal position before live air is admitted. 

Fig. 20 is a similar view, but with the clamping device shown 
against the work in readiness for the hammer to commence the 
operation of riveting the head. Its action will be readily under- 
stood by a short description, reference being had to the letters 
shown on the drawing, in which a is the main yoke ; «! the small 
yoke or frame carrying the percussion hammer and clamping 
device ; projection of ¢ an air chamber formed by the 
extension of the back of the hammer and the projection 4 ; d the 
said extension of the hammer casing, and which also forms a guide 
to carry the hammer ; ¢ the hammer cylinder ; f an extension of 
the coupling sleeve of hammer, and which slides in the other end 
of the small yoke «!, and also acts as a guide for the clamping 
device ; 4 a spring for returning g to normal position when air 


Little Giant” 
Portable Air-Drill. 


Fig. 22. 


pressure is cut off; /! the hammer piston ; / the tool shaped to 
form the head of the rivet ; j, j!, and j? ports for air supply ; 
distributing valve ; / and m exhaust and supply as in an ordinary 
hammer ; 2 the rivet. The action is as follows:—The work to be 
riveted being in position, as shown in Fig. 19, air is admitted 
through / and into the passage j.. This forces the whole apparatus 
forward until the tool / is in contact with the rivet and forces it 
against the fixed holder-uy. At the same time live air is admitted 
through /j!, forcing the clamping device y forward, as shown in 
Fig. 20, which closes the plates, and permanently holds them in 
position whilst the rivet head is being formed. As the rivet get= 
shorter the constant pressure in the space « keeps the hammer to 
its work. The action of the hammer has already been described, 
the air supply to the striking piston being regulated by the 
valve o, Fig. 21 is a section on the line AA, and shows the air 


Fig. 24. 
Section on 2-2, 


as 


passage from the valve / to the regulating valve o and also to the 
cylinders. 

It will be obvious from this description and the drawings shown 
that although it is not possible to get a very great pressure on the 
clamping device without increasing the area of the pressing cylinders 
to an abnormal amount, yet this arrangement possesses very con- 
siderable advantages over the ordinary percussion yoke riveter, as 
it ensures that the riveting hammer shall be automatically kept up 
to its work, and that the work shall be firmly held together whilst 
the rivet is being driven, both of which are very important 

ints. 
aoe and very valuable form of riveter is that shown in 
Fig. 18. This shows the “Little Giant” light yoke riveter, and 
represents the very latest development, which should prove an 
exceedingly useful addition to the p tic appli at. present 
in use. Its simplicity and value will be at once appreciated by 
reference to the diagram, in which A represents an ordinary 


standard type “Little Giant” hammer as used for chipping or 
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riveting, clamped te a light yoke B carrying at its other end a | 
here is also clamped to the yoke B a 
small casing D, containing an air chamber EK, valve F, trigger G, 
and suitable pipe connections for providing compressed air com- | riveter, which is generally too cumbersome for one operator. More- 


pneumatic holder-up C. 


Type of tool. Nature of work done and time taken. 


Hammer .. .. General 


Hammer . Caulking .. 
Himmers.. .. Caulking .. 


Hammers .. Caulking .. 


Hammer . Caulking and chipping 
Hammer Caulking .. 
Hammer Caulking .. 
| 
Hanne ... For cutting off thin steel plates, they have 
| proved very satisfactory, and the work is done 
in one-quarter of the time taken for punching 
and shearing. 
Hammer A chipping 7in. long and gin. thick was cut from 


a fin. steel boiler plate in 58 seconds. 


It is stated that when using a pneuniatic caulker, 
ove Inan can completely caulk in one day a 
marine boiler L4ft. 6in. diameter, having plates 
lfin. and Liin. thick, and tested to 360 1b, per 
square inch. 


Hammer 


70 jin. diameter rivets can be driven per hour 
| per riveter. 


Hand riveter 


Slay r.veter It is stated that they have put in 60 stays, that 


is, 120 heads, in one hour per riveter. 


TaBie 1V.—Results of Work done with Various Types of Prenmatic Tools, 


| . . . . 
riveting work where a yoke is permissible. ‘lo deal with such 
work it has hitherto been necessary either to use a hand riveter and 
| separate holder-up, thus requiring two operators, or else a yoke 


Remarks, Authority. 
On general work each tool will do the work of , Joseph Adamson and Co., Hyde. 
tvo men. | 
| 
In caulking each tvol will do the work of three Penman and Co., Glasgow. 
men. | 


In caulking each tool will do the work of three, Mechan and Sons, Glasgow. 
skilled hand caulkers. | 


| 
Two and a-half to three times as much werk in) Edwin Danks and Co., Limited, | 
given time can be done by these machines as Oldbury. | 
by hand. (Machine caulking is far preferable, 
as it makes more sound and satisfactory work.) 


Useful for both caulking and chipping, doing) Clayton, Sons, and Co., Limited, 
work for about half the cost of hand labour, Hunslet, Leeds. 
and in most cases making a tighter and better 
job. Several machines constantly at work. | 


work as five or six men with ordinary tools, Glasgow. 


| 
In a general way a caulking tvol will do as much | Alex. Stephen and Sons, 
and besides the work is better done. | 
| 
| 


60 per cent. cheaper than hand caulking, and) James Holden, Esq., Great 
quite as efficient. The plates are punished Eastern Railway Works, | 
less, and on this account pneumatic cvulking Stratford. 


| 

is particularly useful for light plate work, such | 
as tenders and tanks. | | 
| 


_ James Holden, Esy., Great | 

Eastern Railway Works, | 

Stratford. | 

mine The author. | 

Another instance is given im which one man) The makers. | 


caulked in one day inside and out a fine 30ft. | 

long by 2ft. 9in. diameter. This previously | 

took 10 days by hand caulking. | 

The makers. 

Mr. Earl, London and North- | 

Western Railway Company. 


Have found them both effective and economical | Samuel Johnson, Esq., Midland 


Drills .. 
| after trial. Railway Works, Derby. 
| 

Drill ..; Drilling boilers Very ingenious and useful tool. Can be used | Clayton, Sons, and Co., Limited, | 

| anywhere, even through a boiler manhole Hunslet, Leeds. | 
Does its work quite as quickly as any radial | } 
or other drilling machine, being much quicker | | 
than if done by hand. | 

Drills .. ..| When tapping holes in fore boxes, it takes 36 Until recently, we have exclusively used aj James Holden, Esy., Great | 

seconds to pass the tap right through the flexible shaft for this purpose. This class of! Eastern Railway Works, 
| inside and outside plate, as compared with — work is now seldom.done by hand, but weuld| — Stratford. 

| 1 minute 48 seconds with a flexible shaft. take five to six minutes to effect the same | 

purpose. 

Drill . As used for drilling work in place, a jin. diameter This compares by four minutes with a flexible) James Holden, Esq., Great | 
hole can be drilled through fin. plate in 22 shaft, and 10 minutes with a ratchet brace. | Eastern Railway Works, | 
seconds, Stratford. 

Drill Wit, drill a 2in. hole through 3in. steel in | The makers. 

11 minutes. 

Drill A hole 1,/,in. in diameter was drilled through The auther. 

| Bessemer steel 2in. thick in 35 minutes. 

Drill ..|A hole 3in. diameter was bored in pitch pine - | The author. 
din. thick in 35 seconds. 

Drill . 54 holes, }jin. diameter, were drilled in 1 hour The drill was mounted on a special device which | The makers. 

10 minutes, through jin. thick end plate permitted of rapid adjustment of the drill, 
furnace flange of a marine boiler, furnace and also acted as a holder-up. The same 
being in position. work would take 5} hours if drilled by hand. 
Deill .. A small drill drilled « jin. hole through Jin. —- The makers. | 
- Bessemer steel in 1 minute 10 seconds, whilst | | 
a larger drill will drill 1jin. hole through the | | 
lin. thickness of steel in 1 minute 15 seconds. | 
| | 
Various... -- Giving very satisfactory results. | Locomotive Dept., London and 


Various 


munication with the hammer A and holder-wp C. 


Fig. 26. 


Plan with Cover removed. 


Great saving over hand labour. 


The action is as 
follows :—The main air supply enters the chamber E at H, being | 
admitted past the valve F by pressing the trigger G, and thence use an ordinary hammer. This would prove a very useful feature | 


“ Whitelaw” Drill. 


| North-Western Railway. 


Lumby, Son, and Wood, Halifax. | 


over, it ensures that the holder-up first brings the rivet home | 
before the percussion action begins, and also makes it possible to | 


Fig. 27. 
Section at XX, 


x 


passes to the holder-up and hammer handle, ‘The holder-up at , should anything go wrong with the percussion mechanism, when 
once brings the rivet into its place, and the operator then puts the | the hammer can be easily unclamped_ and immediately replaced. 
hammer in action in the ordinary way by depressing its trigger I. | Such a riveter would ¢lose in. cold rivets or Zin. hot rivets with 
The object of this riveter is to replace a separate holder-up in light | a gap up to about 12im., and can easily be handled by one man. 


| With regard to the respective advantages 


| were proved, and the author ventures to think that a « 
| the difficulty will be found when the true value 
| its respective work has been fully recognised. 


| itself to possess certain advantages in the form si 
| portability, convenience in manipulation, «and other points over it 


| application of compressed air for the purpose of 
| drills are probably more apparent than in the 
| mers or riveters, 


| selves, 


) of percussion piy, 

and squeezing riveters, especially of the hydraulic type ee 
considerable difference of opinion. In this country we pasa % 
long been used to hydraulic squeezing riveters that the neuen 
riveter at first met with but scant recognition until its advenie™ 
& solution of 
To those w 

tried both systems, the pneumatic percussion riveter ha te 


rival, On the other hand, the advocates of the percnss 


| do not at present claim advantages where the riveted work has t, 


stand high pressure as in boiler work, although the * Little Giant” 
plate-closing yoke riveter is certainly a step in the ney 
using it for this purpose. 

Table IL. gives a comparison between 
hand riveting in the Chicago shipyards, 

Portable drills, —The many advantages to be derived from tle 
driving portable 
, an case of either ham. 
In the author's opinion, the portable pneumatic 
drill, with its many applications, will soon be recognised —if it 
not already—as one of the most important additions that ae 
been made in recent times to our stock of labour-saving machines. 
A great deal of work, which for economic reasons had before to 
be drilled in the shop previous to erection, can now be drilled 
‘n sitd, and the result, besides being more satisfactory in itself 
has considerably reduced the cost. Besides drilling, portable 
pneumatic drills can be used for reaming, tapping, tube expand. 
ing, cleaning castings, boring wood, screwing nuts on to bolts 
boring cylinders and Corliss valve seats, grinding steam. pipe 
joints, turning up crank and car-wheel pins in position, and 


pneumatic machine and 


|a variety of other go which will readily suggest them 


The method by which compressed air is utilised for 
driving the drills is generally by means of single or double-acting 


“Boyer” 


Fig. 28. Vertical 
Piston Air Drill, 


through centre of Machine, 


\ 


Horiaontal Section 
through centre of Cylinders 


cylinder motors, the cylinders of which are sometimes fixed and 
sometimes oscillating, and these again actuate suitable mechanism 
for driving the bit, and are encased in the body of the drill. The 
piston air drill, as it may conveniently be termed, has become a 
very important factor in boiler work, shipbuilding, and construc- 
tional work generally. As a reamer or tube expander the savirg 


TaBLE Ul. — Comparison of Cost between Machine and Haid 
Riveting at Chicago Shipyards. 
(Taken during three weeks ending October 12th, 1899.) 


Number | Diameter Machine rate} Hand rate 
Distribution. of rivets. | of rivets. each. each, 
Keel 6,217 lin. 24 cents 4} cents 
Shell margin (bilge single 
line) 1,122 jin 3 4h 
Longitudinals open 24,632 jin 1j 23 
Cc. V. K. brackets 3,197 jin 
Longitudinals under tank 664 jin. 2} 
Longitudinal bars .. 2,089 ing | Wy, 
Tank-top stiffeners . 1,129 in. 34 
Tank-top margin. 4,033 | in. 
Tank-top rider 3,200 in. 1 23 
Cc. V. K. cross vertical ” 
Hold stringer 1,184 ‘ 
Floors (odd)... 5 
C. V. K. (odd) 38 
Bulkheads . 1,318 in. 5 


1-50 cents each. 


Total cost by machine, 1403.31 dols. . Average, * 
Average, cents 


— cost by hand would have been 2987.87 dols. 
each. 
daving, 1583.56 dols. Average, 1-69 cents each, 
Average cost of machine riveting was 4? per cent. of hand cost. 
over hand labour is very great, and at the same time the work Me 
turned out much faster—a great point in shipbuilding. hago ner 
drills are made in a large number of sizes, from light drills suitable 
for small holes up to powerful ones developing two to gee 3 
power. The latter are capable of driving bars for boring =e ” 
position, or re-turning crank pins, &c., and their range of useful Dib. 
is very large. They can economically be worked with 60 Ib. to S01). 
of air pressure. 


a Wit 
— : | 
Exhaust “Exhaust 
\ 
| \ 
Regulating Valve, see above 
Oil Hole 
| 
| 
| 
Inlet 
| 
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Fig. 22 shows an outside view of a “ Little Giant” portable air 
+g ‘Fig. 23 is a longitudinal sectional elevation taken on lines 

a Figs. 24. and 25, Fig. 24 is a eross sectional view taken on 

I= » 2 of Fig. 23. Fig. 25 is a similar view taken on line 3—3 

ieee 23. In this type of drill the motor consists of four single- 

of Te iaders arranged in pairs, and having each pair of pistons 
post to opposite ends of a double crank shaft. The pistons 

a each pair tre 

to elffe 


balanced piston valves set to cut-off at five-eighths of the stroke, 


Fig. 31. 
Cylinder 


N 
S 


and should therefore prove economical, Referring to Figs. 22 to 
25, A is the main casing, which contains the mechanism ; B and B! 
are one pair of cylinders, and C and C'! the other, and arranged at 
right angles to each other and connected to a common crank shaft 
D. By this arrangement a dead centre is avoided. ‘The air admis - 
sion and exhaust is controlled by two piston valves I and E!, shown 
most clearly in Fig. 24. These are worked by small excentrics off 
thecrank shaft, and serve to control the four cylinders ; fis the main 
pressure chamber, having communication with the supply pipe H. 
Fig. 24 shows one of the piston valves in section, from which it will 


5-inch Air-Hoist. 


Fig. 32. Fig. 33. is) 


Starting 


74-inch Air-Hoist. 
Safety Kegulating Valve. 


K 


This Valve is in the form of a plug cock, the plug being f } 
fitted with a check valve, so arranged that in the event of 
failure to the hose pipe it is impossible for the air to be 
suddenly released, which might cause serious injury. The 
release is effected by a bye-pass in the side which allows 


the weight at all times to be lowered gently. 


Both Hoists and Jacks are fitted with this Valve. 


be seen that it is reduced in diameter in the centre, and is hollow. 
BI © arrows show the direction taken by the air, Cylinders B and 
receive air communications through j? and )3, and cylinders C 
and C! through ¢3 and c4, the exhaust taking place through the 
interior of the two valves. Fig. 24 shows the action to be as 
follows: / is full of live air which is blowing through ct and 73, to 
supply cylinders C! and B!, whilst cylinders B and B! are exhaust- 
ing through 7? and c into the centre of the valves and thus to the 
atmosphere, Referring to Fig. 23, £ and £1 are gear wheels by 
which the rotary motion of the crank shaft is conveyed to the part 
ry Which is fitted with a suitable drill holder or chuck. L is a 
Areaded sleeve, which, in conjunction with L! and other parts, 
ITovide for the feeding down of the drill. This tool is also fitted 


ivel in opposite directions at all parts of the stroke | 
ct smooth running. The cylinders are controlled by | 


WH hi 


| with a simple reversing arrangement—not shown on drawing— | which the upper casing is always full, has free access to the pistons on 
| which enables it to do all classes of work for which a drill is | that side. It would seem, therefore, that air being admitted through 
suitable. the pivot valves would only produce equilibrium, but since one of the 


Fig. 26 shows the interior of a ‘* Whitelaw” drill with half the cylinders is always open to the exhaust through the hollow bearing 
| casing removed, whilst Fig. 27 shows the passage of the air leading | ‘ 
| to the cylinder and the method of reversal. This type of drill is 
| actuated by two double-acting oscillating cylinders A «nd B, 


—Puenmatic Drills. Fig. 35. 
{ De- | Revolu- Air- Cylinder. 
serip- tions per B. | con- 
| Type. tive Wiht minute, H.P) sump- Maximum duty. 
| nuim- machines | tion in 
| ber. unloaded* ifree air. 
Ib. | leub, ft. 
| | per min 
| Little 0 45 125 45 3in. holes in metal 
Giant,” 1 85 190 
Figs. 2 19 | 250 1 | ljin. ,, re 
to 25 3 8 750 
“White { 4 1000 qin. ,, q 
law.” 6 14 720 20  8in. holes in soft woud 
Figs. al 7 20 250 1 | 25 For tube expanding 
= 27 8 39 120 14 30 holes in metal 
Figs. : 41 240 Mics LA VI 
500 20 holes in suft wood 


* Thus, 1400 speeds too high for tools when cutting taken unloaded, 
as the load varies so much, 
driving a crank shaft C, to which is attached a pinion D driving the 
gear wheel E, attached to the drill spindle. Its action is therefore at 
once seen, and reference tu the cross section— Fig. 27-—will show 
that by rotating the milled handle F which gears into a short rack 
G at the end of the lever H, the hollow portion I changes its 
position, with the result that reversal takes place in the usual way ° 
adopted in oscillating cylinders. The exhaust is made into the 
casing and escapes through suitable apertures. The reversal is 
instantaneous, and the machine is well adapted for all kinds of 
drilling, tapping, tube expanding, wood boring, &c., the reversing 
arrangement especially lending itself for such purposes. The of the triangular frame, this equilibrium becomes disturbed, and 
machine is supphed with ample lubrication, and is fitted with ball the compressed air has full effect upon each piston as the valve 
bearings throughout. comes in line with the exhaust. The cylinders are constructed of 

Fig. 28 illustrates a transverse vertical section of a ‘ Boyer” | ste2! tabes, and are fitted with t-ank pistons havin s theirconn2ctinz- 
piston drill, and Fig. 29 is - 
through the centre of the “Little Giant” High Speed Rotary Drill. 
cylinders. The machine con- 
sists of three main parts: (1) i 
The upper housing into which Fig. 
the throttle valve and steady- 
ing handle are screwed, and 
which forms a live-air cham- 
ber carrying the motor; (2) 
the diaphragm which forms 
the lid or cover of the upper 


N/ 
SHS 
| 


Wa 


Section on 3-3. 


Y 


=» 


housing or live-air chamber, and through which the hollow ; rod ends attached to a crank pin common to them all; the pistons 
exhaust spindle projects ; (3) the lower housing secured to the | having been set in motion by the introduction of compressed air 
upper housing by means of screws, and containing the gear wheel | into the upper casing, and into the cylinder as already described, 
rack, bearings for drill spindle, &c. The motor is in the form of a | has the effect of causing the three cylinders, together with their 
three-cylinder single-acting oscillating engine, the cylinders —— | triangular framing, to rotate round the fixed crank pin, and thus 
carried ina rotary frame. This frame consists of an upper and | transmit rotary motion to the spindle by means of the gearing before 
lower plate, and is triangular in shape, as shown in Fig. 29, and is | referred to. This class of machine is fitted with a regulator, by 
free to revolve round its centre on two bearings, the lower one | means of which the power and speed of the drill can be varied as 
being a hollow shaft, and connected by gearing to an internally | desired. 

toothed wheel in the lower half of the casing. The admission of | Other preumatic appliaaces—air hoists.—Having put down asystem 
air to the cylinders is regulated by the valves formed in the pivots | of compressed air supply for the purpose of driving hammers, 
upon which the cylinders vibrate. The cylinders are single-acting, | drills, and riveters, it soon becomes evident that such supply may 
and the inner ends are open, and therefore fair under pressure, of | be employed for other purposes; and one of the most useful 
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applications that can be made is for working air hoists. These are 
now coming into extensive use in this country, and there is every 
indication that before long few shops will be without them. The 
economy effected when they are fitted up on a light jib and sus- 
pended over a lathe or other tool is very considerable, and they 
save both time and labour. As is well known, much delay is ex- 
perienced in lowering the ordinary chain blocks, even when 
unloaded, whilst with an air hoist this operation is rapidly effected. 
The load can also be more readily brought into position, as the 
adjustment is very sensitive. Many of the air hoists in use in this 
country have come from America, where they have been adopted for 
some time, but British firms have now commenced to manufacture 
them, and reference to Fig. 30 shows one of the ‘‘ Reavell” type. 
Their construction is simple, consisting mainly of a long cylinder 
with piston sliding in same ; the piston-rod passes through a stuff- 
ing box at the lower end, and has fitted to ita hook orloop. There 
are also suitable valves for regulating the air supply and exhaust. 
The difference between one make of hoist and another lies chiefly 
in the system of valves, and also in respect to the material used for 
the cylinder. For the latter some makers use cast iron, others 
wrought iron, and others again use brass. Some hoists have only 
one valve, this kind being used for quick work, and when it is not 
desired to keep the load accurately suspended for any length of 
time. This valve is either an ordinary opening and closing valve 
operated by the hand chain, or it may be a valve to automatically 
close when the chain is released when either raising or lowering the 
load. Another type of valve provides for the admission and release 
of the air in the cylinder, and is left open for supply when lifting 
the load ; working in conjunction with this valve and controlled by 
the piston-rod in another valve, which automatically closes the air 
supply when any desired level is reached ; at the same time should 
there be any leakage of air, it automatically re-admits just sufficient 
air to maintain the load at a constant level. When, however, it is de- 
sired to maintain ina stationary position a varying load, such as a 
foundry ladle, a third valve is introduced. Referring to the draw- 
ings, Fig. 31 shows a Sin. diameter hoist with the regulating 
valve placed at the bottom, length of cylinder being 4ft. 6in. Figs. 
32 and 33 show the starting cock, and Fig. 34 the lever for a din. 


‘hoist. Fig. 35 shows a 7hin. hoist with the valve placed at the top, 


whilst in addition to this valve there is fitted a small non-return 
valve to prevent accidents, in case of bursting of the air supply 
pipe or reduction of pressure. Figs 36—38 show the safety 
regulating valve. In the larger hoists this valve is combined 
for convenience with the main plug of the regulating valve. It 
will be noticed that there is a small fin. hole near the top of the 
cylinder ; this ensures that the piston shall be brought to rest before 
touching the cylinder cover, since as soon as the piston passes this 
port it encloses a certain amount of air and forms an air cushion. 
The piston is packed with ‘‘ woodite,” as a considerable number of 
experiments have shown that it is better than leather, since it does 
not harden, and is consequently less liable to permit leakage. It 
may be stated that a din. straight lift hoist will lift 10 ewt. to 
11 ewt. with 75 lb. air-pressure. Hoists, such as have been 
described, may be simply suspended, or they can be mounted 
on a trolley and light jib for ordinary shop use to serve lathes and 
other tools. Or, again, they may serve the whole length of a 
shop by causing the trolley to run on a fixed over-head girder. 
The same principle may also be applied for the purpose of lifting 
in almost every kind of crane, and for foundry and shop use they 
are likely to have considerable application. 

Prenmatic chain hoists.—When it is desired to use a chain 
hoist for want of head room or length of lift in preference to a 
straight lift hoist, and at the same time to obtain a portable 
power lifting device, this may be secured by using an ordinary 
chain hoist in combination with a reversible rotary pneumatic 
motor, such as was described under piston air drills. This form 
secures a result satisfactory in every way, end effects a consider- 
able saving on hand lifting. 

Pneumatic jacks.—These may also be termed inverted hoists. 
They act on the same principle, and where an air supply exists 
they are very useful. 

Portable pneumatic shears.—Shears of this description are of 
great service in connection with breaking up ships, boilers, &c., 
also in repair work, as it becomes possible to shear off rivets and 
bolt heads, &c., without damage to the plates, as a portable power 
shears are as light and efficient as anything of their kind. They 
can be slung from a crane, air hoist, or any suitable appliance, and 
readily brought into position. - They consist mainly of an air 
cylinder and piston operating on a toggle joint to work the shear 
blades, and will conveniently deal with bolts, &c., up to lin. 
diameter. 

Mining drills.—The application of the principle of the pneumatic 
rotary moter for drilling through fire-clay, coal, and other ores, is 
likely to meet with considerabie success. Piston air motors, such 
as have been described, with slight modification as to the feeding 
arrangement, are now being used for’mining work, and will drill a 
24in. hole through 6ft. of coal per minute. They are exceedingly 
light and easy to handle, and the results so far promise an 
extended application. 

When making comparison of the cost of work as between 
pneumatic tools and hand labour—and it must be borne in mind 
that they compete largely with hand labour—it is necessary to take 
into consideration three points. (1) That with the same-sized shop 
and the same standing expenses in the form of rent, rates, and 
taxes, and wages bill, a very great deal more work can be turned 
out in the same time. (2) That although against this there must 
be set off the cost of producing the compressed air, yet even sup- 
posing this equalled the cost of manual labour—which it does not 
—there would still be a considerable saving for the reason given in 
item (1). (3) That with hand labour, especially in riveting, caulk- 
ing, and place drilling, work can only proceed at a comparatively 
slow rate, however many men be employed, and however closely 
together they work. This frequently becomes a serious matter in 
ship and bridge building, railway works, &c., and even were the 
cost double that of hand labour, other advantages as regards speed, 
&c., would outweigh it ; but, asa matter of fact, when properly 
carried out, the saving is very considerable, and it is, in the 
author's opinion, only a question of time, and that not far distant, 
when every engineering shop will find it absolutely necessary, if it 
wishes to keep in the van of progress, to adopt the pneumatic, or 
some similar system of portable tools. 

The author is aware that his paper will lend itself to consider- 
able criticism, because (1) he is dealing with a subject which, 
although a most important one, is yet in comparative infancy ; 
and (2) because there are at present widely different opinions held 
by engineers as to the advantages of the system ; and (3) on account 
of the very rapid improvements which are being made in the con- 
struction and design of the tools, which not only makes it difficult. 
to obtain particulars of the latest types, but renders any data as 
to their efficiency to soon become unreliable. The makers admit 
that many of these tools are in a state of transition. There is, 
however, in the author’s opinion, a wide future for this class of 
labour-saving machinery. Notwithstanding, however, thedeficien- 
cies pointed out, the author ventures to hope that the information 
given and the discussion which it is likely to elicit may be of 
general interest. He thanks the makers of the various tools for 
the kind assistance they have so readily afforded him, both in sup- 
plying information for the drawings and for the loan of the tools 
which are shown here this evening. 

The ** Little Giant” high-speed drill.—A brief reference was 
made to this machine at the last meeting, since when a new plate 
illustrating this drill in detail has been added to the paper, and is 
now in the hands of members, By reference to this it will be 
noted that there is a main casing containing the mechanism, 
which consists chiefly of three cylinders, each provided with piston 
valves, and rotating round a fixed excentric and fixed crank pin. 
Live air having been admitted by actuating the admission valve 
shown in left-hand portion of top figure, passes through a port 
as shown by the arrows, into the valve bushing, and from thence 
into the cylinders, The action of the compressed air acting on 


each piston in turn causes the cylinder to rotate about the fixed 
crank pin, whilst the fixed excentric regulates the valves for the 
proper admission of air to each cylinder. Attached to the bottom 
of the cylinder castings is the pinion which engages through two 
idlers with an internally toothed wheel forming part of the drill 
holder, and thus rotary motion is imparted to the drill bit. This 
machine will attain a speed of about 1400 revolutions per minute, 
and the chief advantage claimed for it is that it comprises a high- 
speed engine with a minimum consumption of air, and this is 
obtained by employing the stationary excentric referred to in 
combination with the piston valves, which secures the proper cut- 
off of the air supply. Further, both the live air and the exhaust 
pass through suitable ports, and are thus prevented from surround- 
ing the working parts, as in other drills of this type. 

In the description given of the ‘Little Giant” portable 
air drill, it is stated that this drill is also titted with a 
reversing arrangement, although not shown on the diagram, and 
in the absence of this it is somewhat difficult to clearly describe it 
in detail. It may be stated, however, that when so fitted a handle 
takes the place of the star centre shown in Fig. 22, and by revolving 
this handle a valve placed in the main pressure chamber, marked 
J, reverses the direction taken by the air when entering the valve 
bushing, suitable ports being also provided. The drill when thus 
fitted is capable of dealing with all kinds of drill work where 
reversing is necessary, as in tapping, tube expanding, wood boring, 
&e. Detail drawings on the wall illustration clearly show the 
working attachment just referred to. 

Attention must be called to the photographs* of the “Little 
Giant ” drill doing special work at the carriage department of the 
London and North-Western Railway, at Wolverton, ia which it 
will be seen that these machines are driving special saw-bits for 
the purpose of cutting out the lamp holes and openings for the 
heating apparatus in railway carriages. This is the first applica- 
tion of its kind, and members will doubtless be interested to 
examine the photographs. 

Another diagram* to which attention must be called shows the 
‘*Boyer” long-stroke hammer. This differs from the ‘‘ Boyer” 
hammer already described and illustrated, in that it is provided 
with two hollow cylindrical valves, one at either end of the working 
cylinder. These valves automatically control the admission and 
exhaust of the air at either end of the piston through suitable 
ports, whilst their object is to secure a much longer stroke to the 
striking piston than is possible with one controlling valve. Another 
distinctive feature is that the machine is inoperative except when 
pressed up to its work. The diagram shows a hammer with a 
stroke of 9in., capable of giving a very powerful blow; and this 
type of hammer is doing good work in connection with hand 
riveting. 


IPSWICH ENGINEERING SOCIETY. 
AMERICAN WORKSHOPS, 


AT a general meeting of the members of the Ipswich Engineer- 
ing Society on Monday evening, 19th inst., Mr. H. 8S. Jefferies 
read a paper dealing with American workshops, founded upon a 
visit he had paid to the States some two and a-half years ago. 
After referring to the tidiness, good lighting, and general arrange- 
ment of American works, he continued : I found the electrical driv- 
ing of tools and shafting very generally and extensively used in 
the shops I went through. Baldwin’s people told me that their 
experience with electrical driving had been very satisfactory. 
They found that the cost of the upkeep of the dynamos and motors 
was about covered by that of the shafting and belting, and in 
addition to the extra convenience from the separate driving of the 
various tools, they found they could save about 20 to 25 per cent. 
in boiler power, by their being enabled to use large central 
engines and do away with the shafting and belting and long 
steam pipes. Their shops, like most American shops, were ex- 
tremely well served with electric overhead cranes, varying from 
5 to 100 tons lifting capacity, and travelling up to 300ft. 
per minute. The system of tool-rooms is wonderfully well organ- 
ised and carried out in the best machine shops in America. But 
in foundry work I saw nothing very new or striking. On repetition 
work moulding machines are used, made on much the same princi- 
ple as those we have on this side. I noticed that in nearly all foun- 
dries the castings were ‘‘pickled” in acid, and there was little or no 
use made of ‘‘ Rumblers” such as are employed in this country. 
Beyond the longer life it gives to the tool edges, I personally see no 
advantage in “‘ pickling ” over “rumbling ” castings, and there is 
no doubt that in castings containing many cores, such as engine 
cylinders, the rumbling is preferable, as by this means the 
sand cores are loosened and fall out, thus saving the trimmers’ 
work. The labour cost of ‘‘ rumbling ” castings is no more than 
in eg ® them, and besides this the expense of the acid is 
saved. In the forge departments [ especially noticed the excellent 
work that was being done under the drop stamping hammers. The 
boiler work I saw in the States was certainly not up to the 
standard of this country. In one of the large locomotive works, 
in which otherwise they turned out good work, most of the flanging 
was done by hand, and all the rivet and stay holes punched ; the 
water space stay holes were, however, rhymered out afterwards, 
when the fire-box was riveted into the boiler. Pneumatic tools 
were used throughout this boiler shop for rhymering and tapping 
the stay holes and putting in the stays, as well as for caulking. 
I noticed in this shop that in many of the boilers for use 
in their own country the Americans were putting in steel tubes 
and steel fire-box plates, as is common in the States. Most 
of the steel plates used were made by the basic process. 
The technical details of the arrangement and working of 
blast furnaces and rolling mills do not, perhaps, concern us at 
Ipswich very directly, but there can be, I think, no doubt that 
in these two industries the States are farther ahead of us than in 
any other branch. One cannot meet the masters and principals of 
American factories without being immensely struck with the vast 
amount of work and energy they put into their business. In 
England, the majority of us, perhaps, look on our work as the means 
of making a living, and while doing this endeavour to enjoy our lives 
and have a certain amount of recreation as well. In the States, on 
the contrary, many look on their work as the means and end of 
existence, and seem to understand neither the necessity nor the 
enjoyment of recreation. They have learnt the pleasure of success- 
ful hard work, but they don’t seem to appreciate that this is not 
the only object in life. Whether this view of ours is the right one, 
is a matter of judgment. In nearly all the works I was in, the 
standard hours of work were sixty per week, from seven to twelve, 
and one to six. No Saturday half-holiday. In the majority of the 
shops there was no hard-and-fast system of piecework or day 
work; the men made their own individual arrangements 
with the foreman, as suited them mutually best. There is no 
restriction whatever on the amount of wages earned, or the output 
of work, by either masters or men; the best men who could turn 
out the largest amount of profitable work being paid the highest 
wages, and it was no uncommon thing to see one man working 
three, four, or even six machines. The Americans are born 
improvers, as the American patent records prove. They are 
always ready to try improvements, and are never afraid of giving 
a trial to new ideas, and this characteristic is one reason for 
their success in life; the mere fact of many of these new ideas 
turning out failures does not discourage them from trying 
others. In considering the question of American competition, 
how it is likely to affect us, and how we can best meet it, I will 
first mention the points in which I consider the American manu- 
facturer at present has an advantage over his English competitor. 
These points are, I think, an unlimited supply of cheaper raw 
material and fuel, and cheaper transport; in many cases better- 
arranged and equipped workshops, and more up-to-date tools; 


* These illustrations are not reproduced, 


and, finally, a higher rate of output from their workm 

The first point is, I think, the most serious one for f, heh 
manufacturers, especially for the makers of steel and _= 
and it is almost impossible to suggest how the America’ 
competition in raw materials is to be met in the future, At x 
present time, owing to the extraordinary activity all over the 
world in the iron and steel industries, the American ete 
facturers have all the work they can do in supplying the dema “i 
for raw materials in their own country, where, just now, iron oa 
steel are quoted at even higher rates than on this side. Whe 

however, this spurt in trade slackens off again, | cannot helt 
thinking that the manufacturers in this country will fing the 
American competition in iron and steel extremely severe again 
in every market of the world. As regards the questions 
of workshops, tools, and workmen, I think that in these matters 
we have a better chance of getting level with our com. 
petitors. Many of our factories here have been esta. 
blished a long time, and, although we cannot pull all our shops 
completely down and rebuild them throughout, according to the 
latest ideas, we can keep them properly arranged, and see that our 
tools are kept up-to-date, and that the work in our factories j, 
peepetty organised, and that the best methods of working are 
adopted ; and I also firmly believe that the British workman can do 
every bit as good a day’s work as his American cousin, and 1 see 
no reason whatever why, with the free use of the best appliances 
he should not be able to bring his output up to the latter’s level,’ 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Tue closing meeting of the quarter this—Thursday—afternoon jn 
Birmingham was a satisfactory one, and from the number of jp. 
quiries to hand, it seems more than likely that another three 
months of good trade lies in front of iron and steel masters and 
engineers. Produce:s are not, however, anxious about accepting 
forward engagements, preferring to book small lots from time to 
time at current rates. Contracts for the new quarter are not 
taken except at a decided improvement over present values, It 
seems not altogether improbable that at or just before the 
forthcoming quarterly meeting marked bars will be stil! further 
advanced. ‘The present basis price of £11 10s. was fixed on 
January 31st, and is the highest recorded since July, 1874. Some 
makers will not be surprised if a further advance to £12 is soon 
declared, though others are believed to be in favour of letting 
well alone,” and of not ‘‘ rushing” advances unduly. The new 
bi-monthly average of selling prices under the Midland Iron and 
Steel Wages Board should shortly be declared, when ironworkers’ 
wages will probably go up 24 or 5 per cent., and this may have 
considerable influence in determining the action of the marked 
bar houses. All the six preceding advances which have occurred 
in marked bars since April last—twelve months ago—have been 
10s. each, averaging £3, and thus raising the price from £8 10s, to 
the present level of £11 10s, The rise in unmarked bars during 
the same period has been even more marked, prices having gone 
up from £6 15s, to £10 10s., so that as much as £3 lds. has been 
added. Hoop iron is quoted £11 ; sheets, singles, £10 12s. tid. to 
£10 17s. 6d.; doubles, £10 15s. to £11, and trebles, £11 7s. 6d. to 
£11 12s. 6d. For nail rod and rivet iron £10 10s. to £11 is asked, 

Considerable quantities of steel are being required by engineers, 
railway contractors, and railway carriage and wagon building com- 
panies which have recently booked good contracts for India, and also 
for South Africa, which have been given out, as regards the last- 
named market, in order that the damage done to railways and 
rolling stock may be made good. Mild steel plates for railway 
bridge building and other engineering purposes are «juoted 
£9 12s, 6d. to £9 17s, 6d., and are in good demand, as also are 
steel girders at £9 2s, 6d. to £9 7s. 6d., and steel angles at £8 lis, 
to £9 5s. Mild steel bars are quoted £9 12s, 6d. to £10; Bessemer 
billets, £7 15s.; and Siemens, £8. 

Pig iron is in good request and values are well maintained. 
Northampton and Leicestershire pigs are 75s. to 77s. 6d., and Derby- 
shires 76s. to 78s. ‘The furnaces have been kept working to their 
full capacity, and seem likely to have to continue in that state for 
some time to come. Staffordshire all-mine ordinary pig iron is 
77s. 6d. to 82s, 6d., and superior descriptions 90s. to 95s. 

Coal is not so dear as it was, and in better supply. Good steam 
fuel can be had at 7s. 6d. to 10s., delivered to works. Foundry 
cokes are 25s., gas cokes 16s., breeze 12s. 6d. Shallow coal from 
Cannock Chase is quoted 13s, to 15s., and best deep 17s. tid. to 
20s. A good deal of interest is taken locally in the proposed 
Wolverhampton, Essington, and Cannock Junction Railway, which 
has recently been under the consideration of a Parliamentary 
Committee. It will serve about twenty-one collieries. The 
capital of the proposed company is £270,000, with borrowing 
powers of £90,000, and the estimate for the construction of the 
line is £230,000. It is estimated that if the line were made, a 
saving of 1s, per ton would be effected in the carriage of coal from 
the districts served by it to Wolverhampton. 

A satisfactory year has been experienced by the Shelton Iron, 
Steel, and Coal Company. Alterations and improvements, with a 
view to maintenance of the plant and economy in working, have 
been effected both at the collieries and works during the past year, 
and every effort is being made to keep the property of the com- 
pany up to the requirements of the trades. he company has 
declared a dividend of 84 per cent. upon the preference shares. 
The makes of pig iron and finished iron and steel have increased 
during 1899, as compared with 1898, and the demand has been 
active at advancing prices. The prospects for the current year are 
encouraging, and at present there is a strong demand for both iron 
and steel. The operations in connection with the sinking of the 
new Deep Pit have made satisfactory progress during the year, 
the surface plant and permanent way are well forward, and the 
pit has now reached a depth of some 420 yards. : : 

Steel is coming into increasing use for nails instead of iron, The 
annual report of the Chamber of Commerce of Dudley observes 
that the Admiralty had again sent samples of nails, spikes, &c., for 
the inspection of intending contractors, but it was clear that the 
local nail trade would not secure much of the Government orders, 
as the last specification consisted of only 12 tons of hand-made 
nails against 132 tons of steel. ; 

Commenting upon the improvement of values during the past 
year, the annual report of the Birmingham Chamber of Commerce 
gives the following useful comparison of prices. _The three totals 
represent, first, the January prices ; secondly, the December prices ; 
and thirdly, the highest prices for the year 1899 :—Scotch warrants, 
£2 9s. lid., £3 5s. 6d., £3 15s.; marked bars, £8, £10 10s., 
£10 10s.; unmarked bars, £6 15s., £10, £10 ; copper, G.M.B., 
£58, £70, £77 10s.; tin ingots, £90 10s., £117, £154; pig lead, 
£13 5s., £16 15s., and £18, 

New waterworks machinery and plant will before long be 
required by the Town Council of Wenlock, in connection with the 
new water supply scheme, for which they propose to borrow as soon 
as possible £23,000. 


NOTES FROM LANCASHIRE. 


(From our own Correspondents.) ; 
Manchester,—Although there would seem to be a probability 
that, notwithstanding the recent strong advance, prices have not 
yet touched their highest point, the position of the iron market is 
still regarded as being too much of a speculative character to 
justify any but the most cautious operations. There is, however, 
one fact which must have an important bearing upon the immediate 
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= apid depletion of the iron stores in this country, 
future the shipments abroad, and until makers 
owing surplus production over their deliveries that they can put 
have te which is not the case at present—the possibilities of the 
isto ® whing situation can only be regarded with serious concern, 
ap oe meantime activity is for the most part fully maintained 
- hout all the principal iron-using industries, the engineering 
ats 2 remaining in much the same position that I have reported 
eg time past, and this necessarily means not only that a large 
f iron is still steadily going into consumption, but that 
tities will be required for a considerable time forward. 
n itself is sound and healthy enough so far as legitimate 


” 


for some 
weight 7) 
large quan 

but the mere anticipation of an ‘‘ iron famine 
which a clearing out of stocks might produce would almost inevit- 
ably bring about reckless speculation, with more or less disastrous 


oe te Manchester iron market pies for all descriptions of pig 
jron show a further advance on the rates quoted last week, but 
buyers still appear to be disinclined to follow the upward move, 
and there was again comparatively very little business reported as 
being put through at the ‘Change meeting on Tuesday. Both 
merchants and consumers purchase sparingly, and in most cases 
only in the smallest possible quantities to cover immediate pressing 
requirements. So far local and district makers have not followed 
the continued upward move in North-country brands by any actual 
official advance on their basis rates, but these are little more than 
nominal, Lincolnshire makers quoting 1s. 6d. to 2s. above their list 
upon business they are now : putting through, and to some 
extent Lancashire and Derbyshire makers are also taking up much 
the same position. Delivered Manchester, Lancashire foundry is 
quoted 79s. 6d. to 80s., less 24; Lincolnshire, 77s. 6d. net ; and 

Nerbyshire about 80s. to 81s. net cash, with forge qualities, de- 
livered Warrington, about 77s., less 25, for Lancashire, and 75s, 2d. 
to 75s. 8d. net for Lincolnshire. Middlesbrough brands are more 
than maintaining the exceptional prices recently quoted, and 
delivered by rail Manchester, good foundry qualities could scarcely 
now be bought under 83s. 4d. net. Scotch iron, delivered Man- 
chester docks, is quoted 82s, to 82s, 6d., and American iron about 
80s. net cash. 

In the finished iron trade only a moderate weight of new busi- 
ness is reported, but this is quite as much as makers care to book, 
and prices are exceedingly strong at £10 5s. for Lancashire, and 
£10 10s. for North Staffordshire bars; £11 5s. to £11 7s. 6d. for 
sheets ; and £10 7s. 6d. for random to £10 12s, 6d. for special cut 
lengths of hoops, delivered Manchester district, and 2s. 64. less for 
shipment. 

Prices for hematites show a continued upward move, ordinary 
foundry qualities not now being obtainable under 93s. to 94s., less 
24, but makers’ quotations for the most part are practically with- 
drawn, Steel billets are firm at £7 10s. net; bars range from 
£9 10s, to £10 and £10 5s.; and boiler plates are quoted £10 5s., 
less 25, delivered in the Manchester district. 

All descriptions of manufactured metal goods continue in brisk 
request, makers being exceedingly pressed to keep up requisite 
deliveries. Prices are firm, with a hardening tendency, but there 
is no upward move in list rates, except on condenser plates, which 
have been raised 4d. per lb., yellow metal plates being now quoted 
74d., and naval brass plates 7?d. per Ib., as the basis, delivered 
Manchester district. An upward move in other descriptions of 
manufactured metal goods is, however, anticipated. 

All classes of fuel continue in good, steady demand, and col- 
lieries in this district are mostly moving away their production 
without difficulty, the only descriptions at all hanging being some 
of the better qualities of round coal, and it is still exceptional 
where pits have any surplus output to lay down in stock. In the 
open market, however, the position would seem to be if anything 
somewhat easier. As I have previously reported, supplies are 
coming in more fully from unio districts, and are being offered 
here at lower prices. This, however, does not affect the strong 
position held by Lancashire collieries, and there is no giving away 
whatever upon the full rates they have been quoting for some 
time past, but it has a tendency to induce buyers to hold back from 
placing orders in the hope of securing more favourable terms, and 
it — places consumers in a rather better position of obtaining 
supplies, 

With no lessening activity in ail the principal coal-using indus- 
tries, there is necessarily no falling off in the requirements for 
iron-making, steam, and general manufacturing purposes. Large 
users of the lower qualities of round coal report, however, that 
they find themselves able to obtain supplies more readily than has 
been the case for some time past, although, so far as Lancashire col- 
lieries are concerned, no lower prices are being taken, these remain- 
ing firm at about 12s, to 12s. 6d. for ordinary descriptions of steam 
coal at the pit mouth. The situation is pretty much the same in 
engine classes of fuel. Lancashire collieries for the most part con- 
tinue short in their supplies of slack to meet the demands which 
are made upon them, and they are firm at recent quotations, rang- 
ing from 9s, 6d. for medium sorts to 10s. 6d. for better qualities at 
the pit, but from other districts slack can be bought at lower figures, 
although not in sufficient quantity to have any appreciable effect 
upon the market here. 

In the shipping trade a continued slackening in the pressure of 
orders, and a resulting tendency to ease down in prices, is reported. 
The basis quotations of the Lancashire collieries remain at 16s. per 
ton for steam coal, delivered Mersey ports, but business is not 
being very readily booked at this figure. 

Coke makers have withdrawn their present list rates, pending 
a substantial advance in prices which is to come into operation 
next month, 

Barrow.—The hematite iron trade is very strong in tone, and the 
orders offering are much more numerous than makers can under- 
take, because first of all they are already very largély sold forward ; 
secondly, they are greatly handicapped in the shortness of supply 
of raw material, and thirdly, the high prices to which raw material 
have risen has resulted in the blowing out of four furnaces, there 
being now only 43 furnaces in blast, as compared with 47 at the 
end of last month. This is a very serious position, because trade 
is going elsewhere, and makers cannot help themselves. Makers 
quote 83s, to 85s, per ton for mixed Bessemer numbers, net f.o.b., 
and warrant iron has advanced to 82s, 6d. net cash sellers, buyers 
‘2s, 5d. There is likely to be a good business in warrant iron, as 
warrant stocks are the only available supply of iron that is needed 
for prompt delivery. During this wank 4616 tons have been 
cleared out of warrant stores, and the stocks still in hand now 
represent 135,158 tons, being a reduction since the beginning of the 
year of 62,689 tons. 

Iron ore is still a very brisk business, and local qualities are in 
active demand at prices which show an improvement on the week, 
good average sorts selling at 17s. 6d. per ton, while Spanish ores 
are at 21s, to 22s. net delivered at West Coast ports. 

The steel trade is very busy, and with the exception of the 
Barrow works, where a breakdown has occurred this week, all the 
mills are briskly employed. Heavy steel rails are tirm at £7 8s. 9d. 
to £10 per ton, A considerable beanies is being done in ship- 
building classes of steel, and there is every prospect of a long con- 
tinuance of activity in this trade. There is also considerable 
activity in the minor branches of the steel trade, 

_ Shipbuilders are all busy, but no new orders are noted. There 
is, however, every prospect of a very good continuous trade when 
builders are ready for new orders. 

The coal and coke trades are buoyant, and supplies are short, 

while prices continue to improve. 
_ The shipping trade is full of life. Last week the shipments of 
iron were 20,784 tons, and steel 8085 tons, as against 6656 tons of 
iron and 6837 tons of steel in the corresponding period of last year, 
an increase in iron of 14,128 tons, and in stcel an increase of 1248 
tons. Up to date this year the metal exports represent 206,279 
tons of iron and 92,841. tons of steel, as compared with 102,048 
tons of iron and 115,289 tons of steel, an increase in iron of 104,231 
tons, and in steel a decline on the year of 22,448 tons, 


The Ramsden Dock lock sill at Barrow is about to be deepened 
6ft., and with that object this entrance to the docks has been 
closed, and John Aird and Company are now busy in putting in 
the to commencing this interesting engi- 
neering feat. The work is expected to be completed in about four 
months if favourable weather is experienced. The object of the 
deepening of the sill is to give greater depth of water for the great 
warships now being built at Barrow. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

ALTHOUGH winter still lingers with us, there is less pressure for 
coal in household sorts. A giving way in prices is reported from 
one or two quarters, but it is not at all general, and the expected 
lowering of quotations next week may not take place, after all. 
There are no stocks at any of the collieries, the market require- 
ments being quite equal toa!l thatis raised. Complaintsas to rail- 
way delays are less heaed of now, although occasionally coalowners 
complain that they cannot take advantage of the brisk market 
through lack of facilities to put their coal upon it. There will no 
doubt be a large increase in wagons before long, as all the wagon- 
makers are very busy, and the companies themselves are doing 
their utmost to add to their rolling stock in engines as well as in 
wagons. 

For the London market there has been considerably less doing 
of late, and it is reported that merchants have fair stocks in hand. 
The season being now so far advanced, they are not likely to add 
to these stocks, as, given anything like good weather, quotations 
must come down. At present, house coal is generally fetching 
from 14s, to 14s. 6d. per ton, and in some instances supplies have 
been obtained at 13s. 6d. In steam coal the market is quite equal 
to taking all that is offered, and there is likely to be a stiffening 
towards the time of the Easter holidays, when practically six 
days are lost between ceasing and resuming work. A heavy 
weight of coal under contract is being supplied to the railway com- 
panies, while the export business with the Humber ports seems to 
get heavier. Values are maintained at their high level, with every 
likelihood of being still higher; 15s. to 16s. per ton is easily ob- 
tained for immediate delivery, while those who take smaller 
quantities have to pay from 1s. to 2s. more per ton. With the 
lengthening of the days, gas coal is in less demand, but the fall- 
ing away is not yet perceptible. Engine fuel is also easier, and 
values are still kept up, engine nuts making 10s, 6d. to 12s, per 
ton, screened slack from &s. 6d. to 9s. 6d. per ton. The coke 
ovens are working up to their full output, and more coke could be 
taken by the market if it were available. Values are maintained 
steadily at 21s. to 22s. 6d. per ton. 

In all departments of the heavy industries there is but one 
report—that of continued activity. Ironmasters are being p 
for deliveries, while manufacturers of B and Si steels 
are so heavily booked forward that their output is practically sold 
for several months. Bessemer steels make £9 10s. to £9 15s. per 
ton, while Siemens steel fetches £10 to £12 10s. per ton according 
to temper. For all kinds of railway material, but chiefly on home 
account, there is an abnormal demand, and foreign markets are 
also ordering very freely. Several of the latest orders have come 
from the Indian States Railways, Russia, and several of our 
Colonies. A very large business is at present being done in 
specialities connected with the South African war, in regard to 
accessories for the railways and tools for engineering purposes, 
and in repect of camp equipments and like goods, The extreme 
activity in the collieries is affecting firms who make a speciality of 
corve wheels, picks, hammers, shovels, and similar goods. 

A comparatively new industry in Sheffield is the production of 
articles for electric plant, the demand for which is so great that 
the principal firms are booked forward for several months. In 
Sheffield and the immediate districts one of the busiest of trades is 
the manufacture of pipes for water and drainage, as well as for 
electric, telegraph, and telephone wires. The means of production 
have been largely increased, but the demand is still in excess of 
the output. 

In the lighter trades an improvement is noted in one industry 
which has been most adversely affected by the war—the silver and 
plating industry. Although the London demand is still below the 
average, the provincial centres are partly making up for the loss 
sustained in the capital, while French and Swedish markets are 
taking an increased quantity of the best Sheffield goods. In the 
cutlery trades the various kinds of sailors’ and sportsmen’s knives 
are in heavy request, and the razor trade, particularly on Govern- 
ment account, has rarely been so brisk. Files are also heavily 
called for. 

Sir Alexander Wilson, Bart., chairman of Charles Cammell and 
Co., Limited, Cyclops Works, Sheffield—one of the three armour- 
making establishments in the city—presiding at the annual meeting 
of shareholders on the 28th inst., referred to the supply of armour 
plates for her Majesty’s ships. He said there need be no alarm 
whatever on this score so far as Sheffield was concerned, and his 
firm in particular. Any demand that might be made upon them 
would be quite within their capacity, and should necessity arise 
they were prepared to go still further and increase their output to 
meet the requirements of the British Admiralty whatever they 
might be, notwithstanding the fact that during the last two or 
three years they had already spent enormous sums in adapting and 
extending their new plant, These views are entirely in harmony 
with those of the principals of the two other armour firms, as given 
in THE ENGINEER last week. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 

Tuis has been an exciting week on the pig iron market, prices 
have gone up at a great rate, not because of any speculation, 
because there has been little of that, but because iron is wanted 
urgently for early delivery, and can only be obtained with the 
greatest difficulty, as the supply falls considerably short of the 
demand. As there are consumers and other buyers who are 
obliged to have the iron the producers have pretty much their own 
way in the regulation of prices, more of it, in fact, than they have 
had for very many years, The consequence has been that this 
week Cleveland iron prices have touched figures higher than any- 
thing that has been realised for the last quarter of a century. 
During the first three days of this week Cleveland warrants rose 
no less than 3s. 3d. per ton, making 8s. 6d. advance for the month, 
and 12s. this year, the lowest price being that ruling when the 
year commenced. The ordinary law of supply and demand is 
asserting itself very stongly, and traders expect to see 80s. realised 
within the next few days. Only three or four makers in the dis- 
trict appear to be in a position to supply iron for prompt delivery, 
and the others regret that they have no iron in stock, so that they 
might participate in the extraordinary prices. Producersas a rule 
have no stocks on which to draw—a circumstance which is rather 
unusual at this season of the year, for generally during the winter 
months stocks have accumulated. However, trade was too good 
during the winter to admit of demand falling short of supply, 
and probably never since 1873 have makers commenced the spring 
season with so insignificant a stock. The stocks in the public 
stores are also very small, and if they continue to decline as quickly 
as they have been doing this month Connal’s stock will have dis- 
appeared before the spring is over. On Wednesday night the 
quantity of Cleveland iron held in their stores was only 42,271 tons, 
the decrease during the month having been 15,577 tons—over 25 
per cent.—while the stock of hematite iron was only 6313 tons, a 
decrease of 835 tons this month. 

The export of pig iron this month from the Cleveland district is 
unprecedented. Last year was remarkable as being the briskest 
shipping year on record, but the shipments for March, 1899, were 
very far from being as good as they have been this month, Up to 


the 28th the quantity had reached 120,370 tons, as compared with 
71,346 tons last month, and 96,139 tons in March, 1899, to 28th. 
What is more significant than this, is that the deliveries would 
have been considerably larger even than they are if the iron had 
been forthcoming. The wharves of the ironmasters are crowded 
with steamers, and there is general complaint among their owners 
anent the long delays that are experienced in connection with the 
landing of their cargoes. Some vessels, indeed, are sent away in 
ballast, as the owners cannot afford to have them wait for days for 
iron that should have been forthcoming at once. Never since 1873 
has there been anything like the present state of affairs in regard 
to shipments of pig iron, and considering that the spring shipping 
season is only commencing, greater difficulties are expected before 
it is over. ere is in this district now something approaching a 
famine in pig iron, the demand being in excess of the production, 
and the stocks.insignificant. Makers could do with a considerably 
larger output, but however desirous they may be to re-light idle 
furnaces they cannot do it because they cannot count upon getting 
proper supplies of materials. The situation is not favourable to 
consumers, and those who have yet to buy for spring delivery are 
not in an enviable position. 

The maximum price attained for Cleveland pig iron in the 
‘*boom ” of last summer was 75s. ag cash, that being the best 
figure that had ruled since the early seventies ; this week, how- 
ever, 77s. has not only been quoted, but realised, and holders are 
quite indifferent about selling at the present prices. They have 
very little for sale for early delivery, and are not prepared to sell 
for the second half of the year, especially as consumers offer 2s. 
to 2s. 6d. per ton less than the prices ruling for prompt. As the 
opinion of makers is that still better prices will be obtainable, they 
refuse to entertain the offers of consumers. No. 1 Cleveland pig 
iron has risen to 79s.; No. 4 foundry to 75s. 6d., and grey forge to 
74s. 4d. 

Wilsons, Pease, and Co., of the Tees Ironworks, Middlesbrough, 
have just blown out a furnace which has been in continuous blast 
for close upon twenty-four years, having been started in May, 1876, 
and during this period it is estimated to have produced over 
600,000 tons of ordinary Cleveland pig iron. It will now be re- 
lined. This is believed to be almost a record for the life of a 
furnace, and contrasts with the short lines of American furnaces. 
Wilsons, Pease, and Co. will shortly start another furnace which 
has been rebuilt. 

Hematite pig iron has risen considerably, there being much 
difficulty in securing supplies. Some of the makers have put up 
their price for mixed numbers to 87s. 6d., but 85s. is quoted and 
readily realised. Rubio ore is fully 21s, per ton, delivered 
at wharves on the Tees or Tyne, freights having continued to 
advance, and in addition to that the Spanish Government, on the 
22nd inst., commenced to levy an export duty on all iron ore 
shipped from Spanish ports. 

e demand for manufactured iron and steel continues satis- 
factory, but is not as pressing as it was, especially in the plate and 
angle branches, this being owing to the irregular work at the ship- 
yards, Operations have been much interrupted there ever since 
Christmas by the bad weather, and this week has probably been 
worse than all. In consequence of these stoppages both iron and 
steel manufacturers and marine engineers have got ahead of the 
shipyards, and there is not such pressure for supplies as was the 
case last year. Besides this, the high prices asked by shipbuilders 
have rather checked the demand for new vessels, notwithstanding 
the good freights, and the probability is that the latter will be main- 
tained all the year, if not increased materially. But the fact that 
they have to pay 30 to 40 per cent. more for steamers than they 
had a year ago rather deters them, as it will be difficult to compete 
with the cheaper vessels. Iron and steel manufacturers are under 
these circumstances somewhat circumspect about advancing prices, 
and are rather inclined to nurse the trade. They have not 
advanced their prices this month as much as was generally expected, 
and quotations this week are practically the same as they were 
last week in all branches. Iron ship-plates are at £8 7s. 6d., steel 
ship-plates £8 5s., iron ship angles £8 7s. 6d., steel ship angles 
£8 5s., packing iron £8 5s., common iron bars £9 5s., best bars 
£9 15s. per ton, all less 24 per cent. f.o.t. Heavy iron rails are 
firm at £7 10s. net at works, and sleepers, for which the demand is 
poor, can be bought at £8 15s. net. 

A company is being promoted by Messrs. Geo. E. Hemingway, 
Charles R. Hemingway, and A. G. Forbes for the purpose of esta- 
blishing and carrying on constructional ironworks—iron and steel 
bridge work, roofs, girders, and boilers. A site for the works has 
been secured on the north bank of the Tees between Stockton and 
Haverton Hill, close to the new railway by which the North- 
Eastern Railway Company, and the Tees Conservancy Com- 
missioners are to endeavour to open up that district. The new 
concern will have excellent railway and river facilities. 

The statistics of Mr. Waterhouse relative to the deliveries and 
realised prices of manufactured iron in the North of England 
during the first two months of the current year, are so far as 
regards prices undeniably the best that have ever been issued for 
close upon twenty-five years. The average was £7 6s. 105d., this 
being no less than 9s. more than was reported in the previous two 
months, and not since November, 1875, has such a high figure 
ruled. It is 33s. 7d., or 30 per cent. more than was reported for 
the corresponding period of last year, and since prices began to 
move up in June, 1895, the advance has been 52s. 9d. per ton, or 
nearly 60 per cent., while as compared with the minimum price 
ever reported in this district—that of December, 1886, the rise has 
been 55s. 8d. The maximum of the ‘‘ boom” of 1880 was 18s. 10d. 
below the figure now reported, and that of the prosperous time of 
1890 was 10s. 5d. less. The advance in the last four months was 
nearly equal to the 15s. 10d. that was gained in the three and 
a-half years between June, 1895, and December, 1898. Further 
advances are expected to be reported, as the realised prices are 
still a good deal below the quoted prices that have ruled for a con- 
siderable time past. 

In accordance with this return the wages at the mills and forges 
will from Monday next be advanced 25 per cent., but it is interest- 
ing to note that if the advance had been 9s. 74d. instead of 9s., the 
advance of wages would have been double what it will be, as the 
price would have come up to £7 7s. 6d. The following is the 
summary drawn up by Mr. Waterhouse for the two months 
ended February 28th :— 

Average net 
ol 


Description. Weight invoiced. selling price 
total. per ton. 
Tons cwt. qr. Ib. &s. 


Angles .. .. .- 8878 6 8 2 .. .. 12:88 .. o 7 5 4-82 
26,188 18 2 2 .. .. 100-00 .. « 7 610-51 

The wages of steel millmen at the Consett Works, and those 
establishments which regulate their wages by the Consett sliding 
scale, will be raised 2) per cent. from next week. 

As is apparent from the above, the orders are not coming in so 
freely for new steamers. Among those which have been recentl 

laced are three steamers, each 350ft. long, 45ft. Qin. bi § 
30ft. lin. deep, and 6000 tons, which will be constructed by C. 8, 
Swan and Hunter, of Wallsend-on-Tyne, for C. T, Bowring and Co., 
of New York. J. T. Eltringham and Co., of South Shields, have 
secured orders for four steel screw steam trawlers, while J. P. Ren- 
noldson and Sons, also of South Shields, are to build a well-deck 
steamer, 204ft. Sin. long. Wigham Richardson and Co. are reported 
tohave gotan order foraspar-decked steamer 418ft. long, Wm. Gray 
and Co., of West Hartlepool, one 329ft. long, and Wm. Pickergill 
and Sons, Sunderland, one 359ft. long. 

Mr. F. C. Marshall has retired from the directorate of R. and 
W. Hawthorn, Leslie, and Co., Limited, and his son, Mr. F. T. 
Marshall, has been appointed in his stead. Mr. F. C, Marshall in 
1870, in conjunction with Mr. (now Sir) B. C. Browne and Mr. J. 
H, Ridley acquired the well-known engineering works of R, and 
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W. Hawthorn, and have since added the St. Peter's Works of 
Leslie and Co. TIll-health and advancing years are the cause of 
Mr. Marshall’s retirement. 

The borough engineer of Middlesbrough, Mr. Frank Baker, 
F.G.S., in the course of some work in Sussex-street, came across 
some cast iron fish-bellied rails, such as were used in the early days 
of railways, and the Free Library Committee has arranged to have 
them placed in the Middlesbrough Museum. 

A curious quarrel is in progress between the North-Eastern 
Railway Company and the Harris Deep Water Wharf Company. 
The latter want to construct a loop line from the works to the 
wharf, which is situate on the Tees near Cargo Fleet. The North- 
Eastern Railway Company have tried to prevent this, and twice 
the matter has been before the Courts, going against the railway 
company each time. This week the Harris Company started on 
the construction of the line, but the North-Eastern Railway Com- 
pany sent a large gang of platelayers with a posse of policemen to 
stop the work, as the case is to come again before the Courts. A 
disturbance was expected, but for the present the Harris Com- 
pany’s servants have suspended operations. 

The shares of the South Durham Steel and Iron Company, 
Limited, have been largely over-subscribed, applications having 
been received for more than double the number offered to the 
vublic. 

y The coal trade is satisfactory in all branches, and prices are 
firmly held. Plenty of steamers are forthcoming now, and coal- 
masters have no difficulty in getting away all the coal they can 
raise, so that work at the collieries is going on more fully than for 
some time past. The Russian Admiralty have given out orders for 
100,000 tons of best Northumberland steam coal to be delivered at 
Cronstadt during the current year, and the price to be paid leaves 
19s. per ton f.o.b. Foundry coke for export varies from 32s. 6d. 
to 305s. f.o.b., while blast furnace coke has been raised 6d. this 
week, 27s. being quoted and paid for medium qualities delivered 
at the Teesside furnaces, 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has again been very strong this 
week. The amount of business done has not been very large, but, 
owing to an apprehended scarcity of iron, prices have been moving 
further upward. Business has been done in Scotch warrants from 
72s. 1d. to 74s. 6d. cash, and 72s. to 74s. 6d. one month. There 
has been very little doing in Cleveland iron on account of its great 
scarcity. A few transactions have taken place at very irregular 
prices, such as 74s. 8d. for delivery in twenty-one days, 75s. 74d. 
to 75s. 9d. sixteen days, 76s. 104d. to 77s. fifteen days, 77s. cash, 
and 74s. 104d. up to 77s. 3d. one month. Cumberland hematite 
warrants have sold at 80s. 6d. to 82s. 3d. cash, 80s. 6d. to 82s. tid. 
one month, 80s. 8d. seventeen days, 82s. 44d. to 82s. 6d. twenty- 
three days, and 82s. 44d. nine days, The irregularity of the 
market makes business very difficult to put through. 

It seems impossible for makers of pig iron to increase materially 
their output at present, and as a scarcity of raw material is feared, 
the market is full of reports as to the expedients that are likely to 
be adopted in order to obtain supplies. It is even said that some 
of the leading Glasgow iron merchants intend taking a journey to 
America in order that they may obtain iron there for shipment to 
this country. There is certainly a feeling that the trade is likely 
to be easier in the States than on this side, but whether imports 
of American iron can be advantageously made on a large scale 
remains to be seen. 

The prices of special brands of makers’ iron continue to move 
upward, and in some cases the iron is so scarce that no quotations 
are given. Govan, f.o.b. at Glasgow, No. 1, is quoted 75s.; No. 3, 
74s. 6d.; Monkland, No. 1, 76s.; No. 3, 74s. 6d.; Wishaw and 
Carnbroe, Nos. 1, 80s.; Nos. 3, 77s. 6d.; Clyde, No. 1, 87s. 6d.; 
No. 3, 79s.; Gartsherrie and Calder, Nos. 1, not quoted ; Nos. 3, 
80s.; Summerlee, No. 1, 90s.; No. 3, 81s.; Coltness, No. 1, not 
quoted ; No. 3, 81s.; Glengarnock at Ardrossan, No. 1, 83s. 6d.; 
No. 3, 78s.; Eglinton at Ardrossan or Troon, Nos. 1, 80s.; Nos. 3, 
78s.; Dalmellington at Ayr, No. 1, 80s. 6d.; No. 3, 78s. 6d.; 
Shotts at Leith, No. 1, 88s.; No. 3, 80s.; Carron at Grangemouth, 
No. 1, 87s. 6d.; No. 3, 81s. per ton. 

There are 82 furnaces in blast in Scotland, compared with 83 
last week and 83 at this time last year. Of the total 41 are pro- 
ducing ordinary, 36 hematite, and 5 basic iron. 

The output of hematite is less than it was a year ago to the extent 
of from 1200 to 1400 tons per week, but the prices of Scotch-made 
hematite have been advancing, having gone up about 2s. per ton 
in the course of the last ten days. Merchants quote this class of 
iron 87s. 6d. per ton for delivery at the steel works. 

Consumers of pig iron continue to make increasing inroads upon 
stocks. The stock in Connal and Co.’s Glasgow stores shows a 
reduction for the past week of fully 7000 tons. The total reduction 
in these stocks during the last three months has been about 
57,000 tons, and if a similar decrease should continue throughout 
the year, the stock would be well nigh exhausted by the month of 
December. The total stock at present in these stores is about 
199,000 tons. There is no positive information as to the amount 
of stocks heid in makers’ private yards, but it is understood that 
these are also being reduced. The prospect, therefore, is that if 
the present demand for pig iron continues, prices are likely to go 
still higher, and there will be difficulty in obtaining full supplies. 

The shipments of pig iron from Scottish ports in the past week 
have amounted to 10,285 tons, compared with 4789 in the corre- 
sponding week last year. There was despatched to the United 
States 125 tons, South America 164, India 210, Australia 844, 
France 20, Italy 1810, Germany 640, Holland 500, Belgium 110, 
Spain and Portugal 150, China and Japan 100, other countries 320, 
the coastwise shipments being 5292 tons, compared with 3545 in 
the same week of 1899. 

It has been stated within the last few days that some consumers 
of iron in the Glasgow district are finding it so difficult to obtain 
adequate supplies that they have been obliged to give notice to a 
number of workmen that their services will have to be dispensed 
with, at least temporarily, unless an improvement takes place in 
respect to the amount of iron available. Among the firms so 
circumstanced are Neilson, Reid, and Co., of the Hyde Park 
Locomotive Works, Glasgow. This tirm is reported to have booked 
orders for ten locomotives for South Africa, and also ten engines 
for the Egyptian railways, 

The finished iron and steel trades are very firm. Wages are 
advancing, and the dearness and scarcity of pig iron is such that 
makers will be obliged to raise their prices. 

The coal trade is active, but there has been much less difficulty 
in obtaining full supplies. The pressure for shipping coals has 
been considerably relaxed, owing mainly to an impression that 
purchases may ere long be made on easier terms. The demand 
for coals for manufacturing purposes is well maintained, and notice 
has been given by coalmasters that contract prices will remain 
unchanged during April, on the basis of 13s. per ton for splint coal 
at the pits. The price of shipping coals is somewhat easier. Steam 
coal is quoted f.0.b. at Glasgow 14s. 6d. to 14s. 9d.; splint, 14s. 6d. 
to 15s.; and ell, 14s, 6d. to 15s. 6d. per ton. There is a very good 
demand for household coals for home consumption. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tue steam coal trade continues in strong demand all over the 
district; small, not quite so firm. House coals and semi-bitu- 
minous remain steady, demand having evidently been strengthened 
by the severe weather, though the high prices prevailing in some 
districts evidently affect local consumption. This applies especially 
to the chief ironworks district, Dowlais, Cyfarthfa, and Plymouth 


having advanced prices 5s, per ton. The result is that local prices are 
now at 30s. At one of the Boards of Guardians in the district it was 
shown on Saturday last that the reason urged for advancing 5s. per 
ton, ‘‘owing to the coal assessment being increased 20 per cent.,” 
was not a valid excuse, as the advance in assessment only amounted 
to lid. per ton. The fact is that the large ironmasters are also 
considerable coal exporters, and as they also hold large Govern- 
ment contracts, the troublesome details of local coal business are 
not acceptable. At one time, in early iron history, when the 3000 
colliers of Plymouth at present were represented by three colliers 
only, ironmasters objected to sell coal at any price. Wm. Craw- 
shay’s reply to a buyer was, ‘‘I want all my coal for use.” Now 
the largest ironmasters are in the front rank of coalowners. Col- 
liers are working well, and are anticipating a good audit, and all 
over the district, in everything pertaining to coal, the animation is 
marked. In the Swansea Valley there has been an increase of 
colliery labour, especially at the Birchgrove. At Briton Ferry 
two pits are projected. Exports have shown a decided increase. 
France and Spain have been large buyersat the chief ports. Last week 
the total from Swansea was over 25,000 tons to France alone. Cardiff 
has also been shipping freely, also to Port Said. More coal and 
fuel reported going to Alenzia, and steady consignments to Cape 
Town. A steamer going out of dock last week from Penarth to 
Savona with 3500 tons, met with a singular accident, grounding 
with one end on bank and the other across the drain. When the 
water receded she literally broke in two between her engines and 
boilers. Big ships are now in evidence for coaling and bunkering. 
This week the Mimiso, in the Australian meat trade, came into 
Barry ; tonnage, 12,000; length, 440ft.; depth, 55ft.; width, 30ft.; 
owners, Tyler and Co., of London. Newport figured near this in 
respect of the Rippingham Grange, 9200 tons, which has been dry- 
docked in the large graving dock of the Union Dry Docks Company. 
She has been fitted up with stalls for 1000 horses for South Africa, 
and was bunkered this week with 4200 tons at the Alexandra 
Docks. This fine vessel is owned by Houlder Brothers and Co., 
London. 

-atent fuel is in strong request, particularly at Cardiff and 
Swansea. Patent coal prices, Cardiff, were as follows :— 

Best steam, 22s, to 23s.; seconds, 19s. to 20s.; drys, 18s, 6d. to 
19s. 6d.; best steam smalls, l4s. to 14s. 3d.; seconds, 13s. 3d. to 
13s. 9d.; drys and inferior sorts, 12s. 6d. to 12s. ¥d.; best Mon- 
mouthshire semi-bituminous, 18s. to 18s. 3d.; seconds, 16s, 3d. to 
16s. 6d.; best households, 22s. to 23s.; seconds, 18s. to 19s.; No, 3 
Rhondda, 20s. to 23s.; brush, 19s.; small, 17s. to 17s. 6d.; No. 2 
Rhondda, 15s. 6d. to 16s.; through and through, 14s, to 14s. 6d.; 
small, 13s. to 13s. 6d. 

Patent fuel, 19s. to 21s. Coke: Furnace, 29s. to 31s.; foundry, 
32s. to 33s.; special foundry, 35s. 6d. to 36s. 

It is being urged that corporations like railways should go in for 
coal properties, and even the Government acquire steam coal 
seams. Lately there has been an increase of colliery companies, 
and the tendency is to give the people, more than capitalists, an 
interest in them. One in the anthracite district has just been 
floated, £10,000 in £5 shares. 

The Lewis Rhondda Company promotion has been closed, having 
been largely over-subscribed. 

I have heard that Belgian capitalists are endeavouring to acquire 
lead properties in North Cardiganshire. A large tract exists from 
Aberystwith up to the Plinlimmon ranges, and on to the margin of 
the Birmingham water shed. Last week a Belgian syndicate 
started the ‘‘Société Anonyme de Mine de Frongoch,” Merioneth, 
14 million francs, with 6000 preference shares, apart from deben- 
tures. The Pritchard Morgan gold mines continue in operation, 
but Ihave not heard of the progress of the Mawddach estuary 
scheme. 

The iron and steel works are being vigorously conducted. The 
chief complaint is the scarcity of men. The drain for the war has 
been greater than from the collieries, and several leading works are 
much inconvenienced in consequence, the pressure for supplies, 
rails, plates, and bars being very great. The exports of the week 
include 1150 steel plates for Hamburg and Rostock from Cardiff, 
with one cargo iron to Ghent ; rails from Newport to Highbridge, 
and one large consignment of rails to Topsham. 

There has been no falling off in arrivals of pig iron, Whitehaven, 
Barrow, and Ulverston figuring principally, and the latter sending 
also ingot mould. Swansea imported 4397 tons. A good average 
output of hematite took place at the Briton Ferry works last week, 
and the make of steel bar was well maintained. In the Swansea 
Valley the pig iron trade is most satisfactory. Wright, Butler, 
and Co.’s works are in full vigour, and at Upper Forest, Pontar- 
dawe, and Duffryn, the steel make shows the greatest animation. 
Tin-plate bars in the district are now at £7 7s. 6d., or best brands 
up to £7 10s, 

High pressure is the leading feature at all the Bessemer works, 
and what with constant arrivals of ore and coke, and despatches 
of rails, bars, and plates, each present a scene of almost unpar- 
alleled activity. 

On ’Change, Swansea, mid-week, strong evidence was given of 
an unchecked prosperity in all branches of iron and steel. Since 
my last report the pig iron market has shown an advance on all 
hands. Scotch, 1s. 2d.; Middlesboro’, 2s. 2d.; hematite, 34d. 
The last named has varied during the week to the extent of 1s., 
and at close was very firm. It was stated that stocks had been 
drawn upon to the extent of nearly 20,000 tons, and the general 
opinion was that no change in the upward progress of prices was 
likely, unless the threatened importation from America should 
occur. With regard to the American bar import, it was main- 
tained that sales had been effected by the National Steel Com- 
pany of America, and the figures given were £6 17s. 6d. per ton 
c.i.f., range of gauges from 9ft. upwards, probably experimentally ; 
at all events, if anything like business is done 1t will soon be well 
known. 

Latest quotations Swansea are as follows :—Glasgow pig iro 
warrants, 72s. 9d. to 72s. 104d. cash; Middlesbrough No. 3, 
75s. 5d.; other numbers in proportion. Hematite warrants, 
80s. 104d. to 81s. 2d. for mixed numbers f.o.b.; Cumberland, 
according to brand. Welsh bars, £9 10s. to £10 ; angles, at usual 
extras f.o.t. Sheets, iron and steel, £11 10s. to £11 15s., with 
usual extras for higher gauges. Steel rails, heavy, £7 10s. to 
£7 15s.; light, £8 10s. to £8 15s.; sleepers, angles, channels, 
according to section and specification. Bessemer steel tin-plate 
bars, £7 5s.; Siemens tin-plate bars, best, £7 7s. 6d. Billets and 
blooms, delivered Midlands, £7 15s, to £8. Tin-plates: Bessemer 
steel cokes, 16s. 9d. to 17s.; Siemens coke finish, 17s. to 17s. 3d.; 
ternes per double box, 28 by 20 C., 30s., 31s., 32s., to 34s. 6d.; best 
charcoal, 17s. 6d. to 18s. 6d. Big sheets for galvanising, 6ft. b 
3ft. by 30 g. per ton f.o.t., £16 10s. to £17 5s.; finished biack 
plate, £13 10s, to £13 12s. 6d. Canadas, £12 to £13 5s. Galvanised 
sheets, 24 g., £15; 26g., £1615s. Block tin, £133 to £129 10s. 
Lead, £16 15s, Copper: Chili bars, £78 10s. to £76 15s. Spelter, 
£21 5s. 

Tin-plate prices are very firm. Makers contend that they are 
still below the cost of production. Last week the shipment was 
limited to 32,738 boxes ; receipt from works, 58,141 boxes ; leaving 
stocks at 234,864 boxes ; but it is understood that a good deal of 
stock is held for buyers. Good loadings may be expected, with 
moderating weather, from America, China, and Japan, and three 
cargoes for Holland, also several for Mediterranean ports. Works 
are now well off for coal, and the production of tin and steel last 
week was considerably the best of the quarter. 

A meeting of the Tin-plate Association was held at Swansea on 
Tuesday, when matters under the Factory Act were discussed. It 
was agreed at the close to send a deputation to London to get, if 
possible, amendments in the new Bill providing for the employ- 
ment of boys above thirteen on —_ hours shifts. The Bill at 
present specifies that no boys should be employed under eighteen. 

Latest Swansea coal prices are as follows :—At pit mouth a fairly 
uniform price for steam prevails in the Valley of £1 per ton; 
anthracite, 16s. 6d. to 17s.; seconds, 14s, to 14s. 6d.; ordinary 
large, 12s, to 12s, 6d.; small rubbly culm, 9s, to 9s. 6d.; steam. 


20s.; seconds, 17s. to 18s.; bunker, 14s. 6d. to 15s.; smal] 12s 

to 13s, 6d.; bituminous, according to arrangement ; patent 1 
18s, to 20s. Coke, furnace, 30s, to 31s.; best foundry, 39. tae 
35s.; pitwood, 18s, 6d. into trucks. Cardiff prices are 18s, fir © 
iron ore, Cardiff or Newport, Tafna, 19s. to 19s. 6d.; Rubio chy 
to 20s. 6d. » Ue 

The annual meeting of the Miners’ Provident Society was } 
this week in Cardiff. The membership at the close of the mee 
was 30,269; balance in hand, £203,409 14s. 1d. In the cone 
the meeting it was agreed that the board allot one hundred all e 
ances of 5s. per week to the most aged members, whose member 
ship had been sustained for ten years, and who are not in reogj a 
of disablement pay, from May 7th, 1900, until December 31st 19 

In the anthracite district coal owners do not, so far, agree bare 
the association. There is one threatened trouble in that questat 
the enginemen and stokers having given in notices. Some hopec 
were entertained this week that they would be withdrawn, = 

Some little interest was aroused amongst the colliers general} 
this week to hear of the deputation of colliery leaders who waj ) 
upon the Home Secretary. The deputation included ‘“ Mabon.” 
Brace, Davies, &c., and Robinson, from the Forest of Dean, The 
Home Secretary, after hearing, decided that no case was made out 
for interfering with the present Local Mines Regulation Act, The 
second reading of the Amendment Act would not be supported } 
the Government. He admitted defects in the Compensation Act 
and hoped they would be dealt with by Parliament later on, He 
could not promise to advocate the appointment of a Minister of 
Mines, although such an official would much relieve him. There 
were mining experts at the Home-office, and he did not think 
that the Government would sanction the expense of another 
munister, 

An accident at Merthyr Vale by a runaway train on the work. 
ings caused the death last week of two of the colliers, ‘This week 
an inquest was held, and a verdict of accidental death recorded, 

On the eve of my despatch I hear that the Government is again 
endeavouring to place large contracts for coal. This has given 
ncreased tone to the market. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal firm, a better supply of tonnage having come on, 
House coal is quiet owing to non-arrival of sailing vessels, Tin 
and copper remain about same as last quotations. Exports for 
week ending March 24th were:—Uoal, foreign, 55,257 tons ; 
and coastwise, 16,099 tons. Imports for week ending March 27th 
were :—Pig iron, 2020 tons ; iron ore, 3400 tons ; cement, 650 tons: 
pitwood, 2494 loads; 1 cargo of scrap. ; 

Coal: Best steam, 18s,; seconds, 163. 9d. to 17s.; house coal, 
best, 18s.; dock screenings, 14s.; colliery small, 13s. to 13s. 6d,; 
smiths’ coal, lds. Pig iron: Scotch warrants, 74s. 6d.; hematite 
warrants, 82s. 6d. f.o.b. Cumberland; Middlesbrough, No. 3, 
77s. prompt. Iron ore: Rubio, 20s. to 20s. 6d.; Tafna, 19s. to 
19s. 6d. Steel: Rails, heavy sections, £7 10s. to £7 15s.; light 
ditto, £8 10s. to £8 15s. f.o.b.; Bessemer steel tin-plate bars, 
£7 5s.; Siemens steel tin-plate bars, £7 7s. 6d., all delivered 
in the district, cash. Tin-plates: Bessemer steel, coke, lts. 9d. 
to 17s.; Siemens, coke finish, 17s. to 17s. 3d. Pitwood: 17s. 6d, 
to 18s. London Exchange Telegram: Copper, £78 5s.; Straits tin, 
£136 5s, Freights: Steady. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 2st, 1900. 

THE financial situation is the absorbing feature in the markets of 
this country. The Currency Law just passed ensures an immediate 
increase in the volume of currency to the extent of 10 per cent. of 
the Bank Law capital, with the exchange of bonds now out, which 
in the aggregate amount to 800,000,000 dols., and which money 
will be issued by the formation of new banks, an enormous increase 
in the circulation is assured. 

There is certainly a very great demand for more money because 
of the extraordinary industrial and commercial activity in all direc- 
tions from Cape Nome to Southern Mexico, The iron trade is more 
active than a few days ago. 

Great combinations are not anxious to push these advances, but 
recognise that the influences behind the market are bound to 
establish a higher level of values. The prospects for railroad con- 
struction are very flattering. Inquiries from west of the Mississippi 
region show that the greatest activity in building will be there. 
Inquiries from Japan and other far-off points during the past few 
weeks would figure up 30,000 tons for steel rails, It is intimated 
to-day in some circles that steel rails will be advanced to 36 dols., 
and ultimately to 39 dols. ~There is a very active demand for girder 
rails for trolley lines, the construction of which will assume very 
large proportions during the coming year. Copper is firm ; tin 1s 
high; spelter is active; lead isin abundant supply. Electrical 
interests are all doing a good business, and preparations are being 
made for still further enlargements during the coming suinmer to 
meet what everybody thinks here will be a continuous demand for 
electrical equipment of all kinds. Money averages 6 per cent. 
interest, and just at the present time there is a little apprehension 
of a stringency over the confidence of the introduction of the new 
legislative measures. A measure has been introduced into Congress 
to provide for the printing of 50,000,000 dols, worth of small notes 
ranging from 5 cents to 5 dols. for mailing purposes. All engineer- 
ing plants are overcrowded with work. All rolling mills are book- 
ing as much new business as they care to take. Plate iron has 
advanced in price during the past few days 8s. per ton. 


NavaL ENGINEER APPOINTMENTS.—Staff engineer: A. W. 
Turner, to the Argonaut, to date April 19th. Chief engineers: 
A. Hills, to the Charybdis, and E. A. Short, to the Vivid, 
for the Comus, undated. Engineers: A. S$. Crisp, to the 
Duke of Wellington, for the Chamois, and W. C. 8. P. Bartwell, 
to the Victory, for the Sylvia, both in lieu of a chief engineer, to 
date March 17th; T. W. Cleave, to the Pembroke, to date March 
23rd, and to the Argonaut, to date April 19th ; R. Spence, to the 
Vernon, for charge of machinery of steam boats other than torpedo 
boats, and for electric light duties, and instruction of engineer 
officers and engine-room artificers in electric light apparatus ; and 
L. J. Watson, to the Pembroke, supernumerary, to date March 23rd. 


RoyaL METEOROLOGICAL Society.—The monthly meeting of this 
Society was held on Wednesday evening, the 21st instant, at the 
Institution of Civil Engineers, Great George-street, Westminster, 
Dr. C. Theodore Williams, president, in the chair. Reference was 
made to the loss which the Society had sustained by the death of 
Mr. G. J. Symons, F.R.S., who had held the office of secretary 
from 1873 to 1899, except for the two years 1880-1881, when he was 
president. At the annual meeting on January 17th last he was 
elected president for the second time, in order to preside over the 
jubilee celebrations of the Society next month. Owing to being 
seized with paralysis on February 14th, he had to resign the presi- 
dency, and, as he never rallied, he died on the 10th inst. A vote 
of condolence with his relatives was _— by the meeting. 
Twenty-seven new fellows were elected, as well as two honorary 
members, viz., Mons. Albert Lancaster, director of the Belgian 
Meteorological Service, Brussels; and Gen. M. A. Rykatcheff, 
director of the Central Physical Observatory, St. Petersburg. The 
following papers were read :—‘‘The Ether Sunshine Recorder. 
by Mr, W ie Dines, B.A.; ‘‘Remarks on the Weather Condi- 
tions of the Steamship Track between Fiji and Hawaii, by 
Captain M. W. C. Hepworth; and ‘Comparison by Means of 
Dots,” by Mr. A, B. MacDowall, M.A, 
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NOTES FROM GERMANY. 
(From our own Correspondent. ) 

< of the iron and steel industries 
and the works are in many 
1 with contracts that on do 

accept orders which have to 
pot Prices show increasing 
es generally, but during this week and the 


ALL branche: 
continue very busy, 
cases 80 well suppliec 


i 
= no official advance has taken place. i he 
bes all round remains strong and hopeful, spring 
— consumption coming in freely, 


rs for home 
-“ foreign demand has also been fairly good, 
a 


<-lly for structural iron, Pig iron is, of 
especially for price and in very good call, but as 
—-. ‘as before. ‘The production of pig iron in 
Germany, including Luxemburg, was for February 
of present year 620,707 t., of which 121,009 t, 
were forge pig and spiegeleisen, 32,768 t. Bes- 

er, 304,985 t. basic, and 111,945 t. foundry 
= ” Output in January of present year was 
PRI? t.: in February last year 625,158 t. were 

‘ From January Ist to February 28th 


year 1,279,219 t. were produced, 
pelt ir 1,282,779 t. for the same period the year 
before. 


in the demand for plates and sheets has 
ed both in the Siegerland and in the 
Rhenish-Westphalian district, consumers trying 
to buy as much as they can get at the present 
rates, because advances are expected for all sorts 
of plates when the spring: trade developes more 
strongly. Exceedingly brisk employment is re- 
ported to be going on at the machine shops, and 
the locomotive and wagon factories have, perhaps, 
never before been so busy as during the past few 
while prospects for fresh work are very 


A rise | 
been notic’ 


months, 


The situation of the wire and wire nail busi- 


ness, which has previously been stated as improv- 
ing, was remarkably firm last week. The wire 
nail manufacturers are at last profiting from the 
general upward tendency in quotations, and are 
doing quite a remunerative trade now, at least 
so far as regards inland demand, export being 
still weak and limited. : 

German total export in January and February 
of present year was 5,025,237 t., against 
4,556,023 t. in the year before, plus amounting 
to 469,214 t. Coal, corn, wood, drugs, show an 
increase, while export in earth, ore, and iron 
shows a falling off against last year. 

Spring orders come in pretty regularly on the 
Austro - Hungarian iron market, and some 
branches are in fairly good occupation, but as 
many works had to limit, or even suspend, opera- 
tions in consequence of the colliers’ strike, makers 
find it very difficult to supply the quantities re- 
quired. Products of the Austrian iron industry 
have for the first time successfully competed on 
the Constantinople iron market with articles from 
other countries, and several contracts for bars 
and sectional iron were lately placed with Aus- 
trian firms, both articles having previously been 
imported from Belgium or England. Tools and 
locks have likewise been sold in large lots to 
Turkey, and there is little doubt that a good 
business in the above-named articles, the quality 
of which is stated to be excellent, might be done 
to Turkey, provided that prices remain so low as 
to beat all other countries. 

In the Falkenau district the colliers’ strike is 
reported to have come to an end, nearly all the 
men having resumed work on March 22nd ; from 
other parts there have likewise been better 
accounts given, and the number of the strikers 
is decreasing. 

Firmness and activity are the principal features 
of the French iron market. Consumers who were 
at first reluctant to pay the advanced rates fixed 
by the works some time ago, have now come for- 
ward very freely with orders, and numerous con- 
tracts, chiefly in manufactured iron, were placed 
in the course of last week. The advanced quota- 
tions of 280f. to 300f. p.t. for merchant iron 
No, 2, 310f. p.t. for hoops, 310f. p.t. for steel 
wire rods, are tirmly maintained. The ironworks 
of the Departement la Loire et le Centre are show- 
ing a strong inclination to raise their prices. 

In Belgium ironmasters have likewise tried to 
advance their rates, and the tendency generally 
appears to be in an upward direction, but a rise 
for girders that had been resolved upon could 
not be carried owing to underquoting on the 
part of German works, which are selling girders 
at 190f. p.t., free Antwerp ; and so the Belgian 
mills had vo be content with the same price. It 
is, however, very likely that in spring and early 
summer a rise for most articles of manufactured 
iron will take place, the outlook being bright in 
all trades. Plates have been comparatively quiet 
last week, and prices were a trifle less firm. 
Demand and consumption in coal, coke, and 
briquettes have been extraordinarily brisk, and 
the industrial establishments are feeling the 
want of fuel very keenly, in spite of large supplies 
that come in from abroad. During the first two 
months of present year import in coal to Belgium 
was 560,000 t., against 340,000 t. for the corre- 
sponding period the year before. In February 
alone 277,000 t. coal were imported, against 
185,000 t. in the same month in 1899, Increase 
was accordingly 70 per cent. for January and 
February, 45,000 t. falling to Germany; while 
import in English coal rose 156,000 t. In coke 
about 4000 t. more were imported this year than 
last, supplies coming chiefly from England ; 
import of German coke went down from 34,845 t. 
for January and February last year on 31,768 t. 
for this year. Belgian export in coal during the 
period above mentioned increased 90,000 t.; 
export in coke, 19,000 t. against last year. 


ENGINEERING NOTES FROM 
SOUTH AFRICA. 
(From our own Correspondent.) 
Maritzburgh, March 3rd. 

_ THERE can be no question now of the compara- 
tive harmlessness of wounds caused by the 
Mauser bullet, and the Boers are having recourse 
to “nicking” the heads, and wherever ssible, 
using the Martini-Henry rifle natal of the 
pastel It is quite probable that the burghers’ 

‘appointment with their new weapon has had 
pre em to do with the distinct falling off in the 

ubbornness of their resistance which has been 


noticed in recent engagements. It is surely 
making a farce of war to insist upon the use of 
ammunition which does not disable an enemy un- 
less it kills him outright or breaks a bone. 

As to lyddite, it seems to have satisfied all 
reasonable expectations, though coming far short 
of the exaggerated ideas some people had formed 
of it. Actual experience of the explosive shows 
that a 4°7in. shell will breach a 4ft. earthen or 
rubble rifle parapet, but as it bursts on impact it 
is doubtful whether it would prove of much use 
against the 6ft. masonry of a fortress or against 
naval armour, The picric-acid fumes which arise 
from the exploded shell do not possess the deadly 
power ascribod to them. They are simply non- 
respirable. 

Lord Roberts’ success has put quite a new 
complexion on the outlook, and much more 
cheerful views now prevail in business and indus- 
trial circles. Already orders for pumping and 
other plant have been cabled home in, connection 
with several of the Witwatersrand mines. The 
majority of South African opinion is that there 
will be but little fighting once a British army 
enters the Transvaal, and the Boers appear to be 
basing their hopes upon continental intervention 
rather than upon the defence of their strongholds. 

At the annual meeting of the De Beers Com- 
pany the other day Mr. Rhodes justitied the 
heavy expenditure which that company has under- 
taken upon cold storage plant at Kimberley and 
the Cape ports. There is no question that as 
soon as the war is over there will be a vigorous 
demand throughout South Africa for refrigerating 
machinery, both on public and private account. 
Hitherto the country has been content to depend 
for much of its food supplies on tinned stuffs, but 
with Australia now pouring in consignments of 
fresh meat and dairy produce this can no longer 
continue. 


Unirep KInGpoM RalLway OFFICERS’ AND SER- 
VANTsS’ ASSOCIATION.—Speaking at the anniver- 
sary festival of this Association on Wednesday 
night, Mr. J. Lloyd Wharton, M.P., said that it 
was noteworthy that during the past year there 
had been an absolute minimum of accidents to 
a, and, he hoped, to railway servants 
also. 

TRADE AND BusINESS ANNOUNCEMENTS.—The 
business of the Pridmore Molding Machine 
European Agency will in future be carried on by 
J. W. Jackman and Co., who are removing to 
larger promises at 39, Victoria-street. Besides 
the Pridmore machines, J. W. Jackman and Co, 
represent the Whiting Foundry Equipment Com- 
pany of Chicago, makers of the Whiting cupolas ; 
the S. Obermayer Company, of Chicago ; and the 
Buffalo Forge Company, of Buffalo ; and make a 
speciality of foundry equipment in all its branches. 

The Patent Shaft and Axletree Company, 
Limited, has opened London offices at Members’ 
Mansions, 36, Victoria-street, S.W., under the 
management of Mr. Lincoln Chandler.—Mr. F. 
T. Marshall has been appointed to be a director 
of RK. and W. Hawthorn, Leslie, and Co., 
Limited, Engineers and Shipbuilders, St. Peter's 
Works, Newcastle-on-Tyne, his father, Mr. F. C. 
Marshall, having retired from the board.—The 
Epstein Electric Accumulator Syndicate, Limited, 
have granted to W. O. Rooper and Robins, elec- 
trical engineers, of Stafford, the sole licence to 
make and sell Epstein accumulator plates and 
storage batteries. W. O. Rooper and Robins will 
manufacture the plates by Mr. Epstein’s original 
process with the assistance of many of his staff, 
at their new works at Stafford. 

New Companigs.—Henry Pooley and Son, 1900, 
Limited, is a company with a share capital of 
£130,000, divided into 13,000 54 per cent. cumu- 
lative preference shares of £5 each, and 65,000 
ordinary shares of £1 each. In addition to the 
share capital, the company is now issuing £70,000 
4 per cent. first mortgage debenture stock, re- 
deemable at the company’s option on or after 
January Ist, 1915, at 105 on six months’ notice, 
and in the event of the stock becoming repayable 
before that date, it will be repayable at the same 
_. The company acquires the business of 
fenry Pooley and Son, Limited, weighing 
machine manufacturers and engineers, of Liver- 
pool, London, Belfast, &c. The purchase price 
has been fixed at £180,000, payable in cash, but 
the vendors are prepared to accept any amount 
up to £60,000 in debenture stock, and up to 
£65,000 in ordinary shares.—On the 21st instant 
a company was registered by Jordan and Sons, 
Limited, of 120, Chancery-lane, London, under 
the title of John Langfield and Company, Limited, 
to acquire and take over the business of 
engineers now carried on under the style of 
John Langtield and Co., at 11, Blackfriars-street, 
Manchester, and Furnace-street, Dukinfield, 
Chester. The nominal capital of the company is 
£10,000, divided into 10,000 shares of £1 each. 

DIVIDENDS AND REpoRTS.—The report for 1899 
of A. and J. Stewart and Menzies, Limited, 
states that the net profit amounts to £130,301, 
which, with £9743 brought forward, makes a 
total available balance of £140,044. Interim 
dividends at the rate of 6 per cent. on the prefer- 
ence, and 9 per cent. on the ordinary shares have 
been paid, leaving £107,044, which the directors 
recommend should be appropriated as follows :— 
To depreciation account, £25,000; to reserve 
fund, £25,000 ; final dividend at the rate of 6per 
cent. on the preference shares, £10,500 ; final 
dividend at the rate of 11 per cent. on the 
ordinary shares, making 10 per cent. for the year, 
£27,500, leaving to be carried forward £19,044.— 
The net profits of the National Electric Wiring 
Company for the past year amounted to £1785, 
and after including £1222 brought forward, and 
writing off £1225 for depreciation and reserve on 
contracts, the balance permits of a dividend of 
3 per cent., and the carrying forward of £281.— 
The report of the directors of Robey and Co. for 
the year 1899 states that after writing off £6105 
for depreciation, there remains a net profit of 
£36,860. Deducting debenture interest and 
adding £351 brought forward from the previous 
year, there is a balance of £30,255 available for 
division. The directors recommend this sum to 
be appropriated as follows: ‘To the payment of 
a dividend of 6 per cent., amounting to £16,698, 
adding £11,000 to the reserve fund—thus in- 
creasing that fund to £40,000—and carrying 
forward £2557. 


THE PATENT JOURNAL. 
Condensed from The Oficial Jowrnal of 


‘atents. 


Application for Letters Patent. 


*,* When inventions have been “‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 

16th March, 1900. 


5010. Fincer Gurpes for Musica Instruments, P. 
Marcuson, London. 

5011. Sprinc Hinoes, E. C. Hoffinan, London. 

5012. APPARATUS for Breap, A. E. Edwards. 
—(C. Friedrich, Germany.) 

5013. Apparatus for WericHinc, W. F. Stimpson, 
London. 

5014. Apparatus for Weicuinc, W. F. Stimpson, 
London. 

5015. Crank Brarinos, H. H. Lake.—( Fukrvad-Fabrik 
Siiderland Theodor Hiittebriucker ——.) 

5016. Porous DiapHraooms, T. J. Holland and A. P. 
Laurie, London. 

5017. RatLroap P. A. Newton.—({The New Jersey 
Wire Cloth Company, United States.) 

5018. FirEPpRoor Constructions, P. A. Newton.— 
(The New Jersey Wire Cloth Company, United States.) 

5019. FireEproor Constructions, P. A. Newton.— 
(The New Jersey Wire Cloth Company, United States.) 

5020. FirEpRoop Constructions, P. A. Newton.—(7'he 
New Jersey Wire-Cloth Company, United States.) 

21. Fireproor Constructions, P. A. Newton.—(The 
New Jersey Wire-Cloth Company, United States.) 

5022. FirEpRoor Constructions, P. A. Newton.—(The 
New Jersey Wire-Cloth Company, United States.) 

5023. FirePpRoor Constructions, P. A. Newton.—(7The¢ 
New Jersey Wivre-Cloth Company, United States.) 

5024. Weavinc Apparatus, C. Vorwerk, London. 

5025. ACTUATING ARRANGEMENTS for EXPANSION 
Vatves, R. Hardie, London. 

5026. Raprators, F. Clarke, London. 

5027. and Ciostnc MepicaL Capsv.es, F. 

Panzner, London. 

128. Pressure Repucine R. Hardie, Loncon. 

29. Luecace CARRIER for Bicycies, W. J. Lloyd and 

W. Priest, London. 

5030. BULLET-PROOF MATERIAL, T. Macdonald, London. 

5031. LEATHER SkIVING Macuines, C. H. Bayley, 
London. 

5032. ExectrricaL Cut-out Devices, A. Malignani, 
London. 

5083. CompreEssiInec Gas, A. I. V. Vriesland, London. 

5034. VaLves, W. E. Hinsdale, London. 

5035. MatcuBox, L. H. Thomas, London. 

5036. Toys, L. H. Thomas, London. 

5037. BotrLe Stoppers, P. G. Hercht and L. H. Thomas, 
London. 

5038. GARMENT Hancers, G. C. Marks.—(W. F. Hall 
and W. Donaldson, United States.) 

5039. Morors for Roap Veuictes, A. E. Stirckler, 
London. 

5040. Propuctnc ARomaTic CoLouRING MaTTERs, J. 
Y. Johnson.—{The Badische Anilin and Soda Fabrik, 
Germany.) 

5041. BoiLer Furnace, W. Broadbentand J. Beaumont, 
London. 

5042. Boots, W. F. Biggs, London. 

5043. Automatic CoupLines for Cars, J. Cameron, 


London. 

5044. Means for Supportine Buixps, A. W. Bentley, 
London. 

5045. Propucine Printinc Biocks, A. T. Woodhead, 


London. 

5046. ELectriciry Meters, A. Wright and the Reason 
Mauufacturing Company, Ltd., London. 

5047. PRESERVING UNcooKED Meat, &c., E. Natho, 
London. 

5048. Rerricerators, F. Gerhard and R. Berg, 
London. 

5049. Barascopr or WEATHER INpICcATOR, E. Reddiess, 
London. 

5050. AsyNcHronous Rotary Converters, W. P. 
Thomson.—(Hesios Electricitdts Actien Gesellachast, Ger- 
many.) 

5051. MULTIPLE LUB3ICcATOR for MACHINERY, C. Lang, 
London. 

5052. ADVERTISING on Pavements, T. E. Andrews, Bir- 
mingham. 

5053. InpicaTING Spreps of Rotation, A. Mallock, 
London. 

5054. MACHINE for Compostnc Type, G. A. Goodson, 
London. 

5055. VaLves for HypravLic Presses, J. Jacobsen, 
London. 

5056. MAKING Propvucts for MORDANTING PuRPosgs, F. 
M. and D. D. Spence and T. J. I. Craig, London. 

5057. MakinG CERTAIN Propucts for MORDANTING 
Purposgs, F. M. and PD. D. Spence and A. Shearer, 
London. 

17th March, 1900. 


5058. PLoveus, E. A. Probert, Worcester. 

5059. A Ferret Locator, E. A. Probert, Worcester. 

5060. ATTACHED OPENER for ENVELOPEs, D. W. Haddon, 
Birmingham. 

Ho.per, &c., J. and J. Maxfield, Shef- 

eld. 

5062. ConDENSING STEAM, H. T. Newbigin, Newcastle- 
on-Tyne. 

5063. Pneumatic Hammers, G. and J. H. Nutter, 
Burnley. 

5064. Hooks for Steamers, H. Dansey, Tedding- 
ton, Middlesex. 

5065. Socket and Spicor Drain Pipes, J. A. Reid, 
Glasgow. 

5066. BLEACHING TEXTILE Fapsics, H. Hadfield, Man- 
chester. 

5067. Wacon Coup.inc, J. Edwards and W. Morgan, 
Bristol. 

5068. MAKING BuckLe Tonovurs, 8. Greenfield, Bir- 
mingham. 

5069. INVERTED ELEctRic ARc Lamps, H. M. Darrah, 
Manchester. 

5070. MusicaL Toy, T. W. and M. Masters, Notting- 

ain. 

5071. DecoraTineG T1LEs, G. Thorley, Hauley. 

5072. Exectric INcanpEscent Lamp Ho.pers, G. 
Bayliff, Liverpool. 

5073. Letrer Boxes, S. A. Collis, Birmingham. 

5074. Propucts for CoLouRING MatTrers, W. H. Claus 
and A. Rées, Manchester. 

5075. DEsTINATION INDICATOR for TRAMcaARs, J. Cald- 
well, Glasgow. 

5076. VIEWING ENLARGED PicturEs, J. E. Thornton and 
C. F. 8S. Rothwell, Altrinchain. 

5077. Device for Huntsmen, G. Chard, Bristol. 

5078. Printinec Macurnery, W. H. Lock and W. D. 
Ross, London. 

5079. Curtina Toots of ENGRAVING Macuings and 
GrinDERS for same, W. H. Lock and M. Barr, 
London. 

5080. Micrometers, W. H. Lock and H. Isherwood, 
London. 

5081. REELING Macuines, H. M. Girdwood, Man- 
chester. 

5082. Steam Traps, T. Allison and F, Shaw, Halifax. 

5083. VENTILATING MinEs, C. P. Kenyon, Glasgow. 

5084. GuTTeR PaTreRN Macuines, D. M. 
Drummond, Glasgow. 

5085. ReGuLaTING the Arc in Arc Lamps, 
E. L. Thorp and L. B. Codd, Leeds. 

5086. MANGLING MACHINE, J. E. Wisart, Crosshills, near 
Keighley. 

5087. TRAVELLERS’ CoMPANION, H. Keane, Cork. 

5088. Bonpina for ELtectricat Conpuctors, R. Thom- 
son.—(C. Brown, Switzerland.) 

5089. ExpLosivkE Gas Enorngs, A. Dougill, Bradford. 

509. ReturRN Steam Traps, W. Mitchell, Bradford. 

5091. Breap Boxss, F. Schmidt, Berlin. 

5092. AIR PRopELLERS, P. Y. Alexander, London. 

5093. Apparatus for STRETCHING Fasrics, J. Westley, 
Manchester, 


5094. Reapine Mark, L. Gillrath, Cologne. 
5095. MakiInc TaBLE and Bopy, T. Bashforth, 
igan. 

6066. Suutrer, 8. D. McKellin, Man- 
chester. 

5097. Hop Natxs for Boors, E. J. Smith, Ystalyfera, 
Glam. 

5098. Maxine Bricks, Hall and Boardman, Limited, 
and J. Hall, London. 

5099. Fire Ars, S. N. McClean, London. 

5100. Lapvers, J. J. Howard, London. 

5101. Motive Fivrp Opgeratep Hammers, C. H. John- 
son, London. 

5102. RecepTacwe for the Storacs of Correr, J. Rohde, 
Berlin. 

5103. Porato HaRvestinc Macuiye, H. Harmsand H. 
Seegelke, Berlin. 

5104. MercerIsinc Aeparates, H. E. Aykroyd and J. 
Graham, Liverpuol. 

5105. TakinG BEARINGS on Boarp Sup, J. E. Bohm, 
Liverpool. 

5106. Warerproor Devices for Vexicces, H. Williams, 
Liverpool. 

5107. Pracket Hore and Pocket Fasteners, M, 
Evans, Liverpool. 

5108. MANUFACTURING BuILpING MATERIALS, A. 
Haacke, Liverpool. 

5109. Dryinc TexTILes, A. Pitsch, London. 

5110. Metatic Pens, J. L. Petit, London. 

5111. Packinc VALVE Sprnpies, E. C. R. Marks.—(2. 
Seott, China.) 

5112. Mecuanism for Szewinc Macuines, D. 
Noble, London. 

5113. Reapinc-1n Carps for Looms, C. Vorwerk, 
London. 

5114. Arm Tuses for PNeumatic Tires, H. E. Pope, 
London. 

5115. Brakes for Vetocipepes, J. E. Challoner, 
London. 

5116. Fitting and Wericuinc Grain, R. Brown, 
London. 

5117. Taps for Barrets, F. Parsler, London. 

5118. ComBINATION Muzze for Horses, W. C. Peters, 
London. 

5119. Cases, F. W. Golby.—(A. Brauekle, 
Su n. 

5120. — Fits, C. and W. Beck, jun., London. 

5121. WHEE xs, A. Feist, London. 

5122. ORGANIC BRomo-compounns, C. D. Abel.—(Acticn- 
Gesellschaft fur <Anilin Fabrikation, of Berlin, 


Germany.) 

5123. lopo Comrounns, C. D. Abel.—( Acticn-Gesellachast 
Jiivy Anilin Fabrikation, Berlin, Germany.) 

5124. AXLE-BoxEs, A. Katona, P. Varga, and J. Krom- 
pecher, London. 

5125. PRESSURE-INDICATING APPARATUS, H. G. Prested, 
London. 

5126. Propuctnc Dersiens on Carps, J. Y. Johnson.— 
(La Société des Dessins Industriels, Paris, France.) 

5127. Rotter Bearinas, H. L. G. M. Zornow, M. 
Leipziger, and H. Lowenstein, London. 

5128. Vatve Gear for Steam Encines, L. Serpollet, 
London. 

5129. Covetincs for Hose Pipes, L. de L. Wells, 
London. 

5130. CONVERTIBLE SHIELD, T. W. Offin, jun., London. 

5131. Free WHeEet Gear for Cyc es, J. A. Holyoake, 
London. 

5132. Ovens, C. Teschske, London. 

5133. CoMBINED SHIELD Cart, W. C. Cowie, London. 

5134. Typewritinc Macutnes, R. Robertson, Wishaw, 


N.B. 

5135. MERCURIAL THERMOMETER ALARMS, A. Morley, 
London. 

5136. INTERCOMMUNICATION TELEPHONE Systems, M. 
Byng and F. G. Bell, London. 

137. INCANDESCENT ELEcTRic Lamps, W. C. Gale, 
London. 

5138. Looms, The Radax Pneumatic Tire Company, 
Limited, and W. Caldwell, London. 

5139. SPEED-cHANGING Gear, G. Iden, London. 

5140. SAFETY ATTASHMENrs for Purses, A. Miiller, 
London. 

5141. Gorpinc the in Looms, P. Schmidt, 
London. 

5142. ASCERTAINING the Section of Beams, W, Dohm, 
London. 

19th March, 1900. 


5143. Drivinc Gear for Bicycuirs, J. J. B. Arter, Bir- 
mingham. 

5144. CLoset-sEAT Bracket, G. Sharpe and A. L. Haas, 
London. 

5145. Brackets for SHELVEs, H. Martin, Stoke-on- 
Trent. 

5146. Firtines for ELectric Licutine, F. Shaw and F, 
Greenfield, Birmingham. 

5147. Warer Heaters, G. Rose, Glasgow. 

5148. Toy, C. R. H. Pickard, Leeds. 

5149. Roap Macapam ScariFIeR, W. Lambert, Hors- 
monden, Kent. 

5150. PLateE Powper, D. Roose-Jones, 
Birmingham. 

5151. Reapity Recorpinc Games, W. Bradford and J. 
Hallam, Leicester. 

5152. Universat VaLve Joint, A. Trueman, Bir- 
mingham. 

5153. PREVENTING the STINKING of BaRRELs, A. J. 
Barratt and F. H. Westwood, Birmingham. 

5154. Exvecrric Traction, 8. G. Bennett, Wolver- 
hampton. 

5155. Herrinc Fisuine Boats, J. A. Duthie, Dundee. 

56. CANDLESTICKS, J. R. Dix, Corris, Merionethshire. 

. Drivinc Mecuanism for Cycies, J. Shellabarger, 
Kingston-on-Thames. 

5158. ImpLeMENT for GATHERING Fruit, M. J. Cross, 
Kingston-on-Thames. 

5159. REAPING Macuings, L. Sansarlat, London. 

5160. INHALATION APPARATUS, C. Renault, London. 

5161. COLLAPSIBLE Tripops, C. de Redon, London. 

5162. CoMPENSATING GOVERNORS, P. E. and F. Dazey 
and A. Gregoire, London. 

5163. ATTACHMENT for FasTENING BanpaGEs, T. Monks, 
Egremont, Cheshire. 

5164. COMBINED MEASURING and DRINKING GLAss, T. 
H. Purves, Edinburgh. 

5165. Pump for Sprayinc Macuiye, 8. H. Pillar, 
Dublin. 

5166. Hanp Cramp, G. Wilkes, Southampton. 

5167. ALTERNATING CURRENT ELEcTRO-MOTORS, J. and 
W. Yates and J. B. Bent, Manchester. 

5168. SMOKE-PREVENTING ARRANGEMENT, G. Gregory, 
London. 

5169. Layina Bricks for Buiipine, J. H. Knight, 
Farnham, Surrey. 

5170. Hanp and Forearm Exerciser, L. J. Phelan, 
London. 

5171. Manuracture of Sats, J. B. de 
Alzugaray, London. 

5172. OBTAINING Ox1pEs from Orgs, J. B. de Alzugaray, 
London. 

5173. Dry Procrss of Copyinc Documents, B. Wechsler. 
—(M. Levi and Dr. Bendix, Germany.) 

5174. HANDLE-BaRs of Cycies, W. H. Rose, London 

5175. Pneumatic Tunes, C. M. Johnson, London. 

5176. Jorstnc Surraces, C. A. Day.—(J/. G@. 
White, United States.) 

5177. Meran Jornt, C. A. Day.—(J/. @. White, United 

ates. 

5178. Connectina C. A. Day.—(J. G. White, 
United States.) 

5179. Toot, &e., C. A. Day.—(J. G@. White, United 
States.) 

5180. Pens, W. A. Israel, London. 

5181. Door-cLtosinc Mercuanism, &c., H. Ward, 
London. 

5182. Tire, T. Burrell, London. 

5183. Locks, E. Newton.—(H. Carleton, United 
States.) 

5184. Tramways, F. B. Aspinall and A. J. Irelane, 
London. 

5185. Tonacco Pipr, A. Wyllie, London. 

5186. of Fivrps, T. 8, Martin, 

mdon. 
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5187. TELEPHONE-CALL Recorper, A. E. Lamkin, 
London. 

5188. Topacco Pipr, C. Clement and J. Collomb, 
London. 

Toracco Prer, C. Clement and J. Collomb, 
London. 

5190. Currinc Macurngs, A. McDonaldand E. E. Turner, 
London. 

5191, Evectric Car Heatine Systems, The Westing- 
house Brake Company, Limited.—(F. Newall, 
United States.) 

5192. Hiners for Doors and Gates, J. H. Pentland, 
Liverpool. 

5193. Woop-IMPREGNATING Apparatus, G. F. Lebioda, 
Liverpool. 

519. Heatrna Apparatus, J. McHardy and J. H. 
Reeves, London. 

5195. Lire-savinc Devicx, W. de Lombardo and K. 
Pelizon, London. 

5196. Execrric C. Adam - Randall, 
London. 

5197. Temporary Binpers, A. J. Boult.—(Jones Per- 
petual Ledger Company, United States.) 

5198. H. T. Ashton, London. 

5199. H. Glade, London. 

5200. PREVENTING AccipENts, E. Lawrence, 
London. 

5201. Huss of H. P. Childress, 

ndon. 

5202. Devices for Sueep, W. M. Ashton, 
London. 

5203. Arr Braker, 8S, Lakerda and L. Nikolajeff, 
London. 

5204. Tow1nG Systems for Canats, &c., P. M. Justice. 
— and Electric Vehicle Company, United 
States. 

= o RNING ON Gas, H. Burtles and O. V. Siguardsson, 
sondon. 

5206. Lockine Device, H. C. Walker and C. W. Hildred, 
London. 

5207. CLutcu Gear, E. R. Salwey and the Salwey Free 
Wheel Gear Company, Ltd., London. 

5208. Gavuces, R. G. Brooke, London. 

5209. Fixine Basiys of WaTer-cLosets, N. E. Cooke, 
London. 

5210. Lusricating AXLES and Suarts, F. Siirth, 
Londons 

5211, E. J. Hitchcox, London. 

5212. Lire Betts, E. O. Spetmann, London. 

5213. Srups, T. G. Hull, London. 

5214. Tap for Mgasurino Liqgurps, H. 8. Watkins, 
London. 

5215. Cicars and Cicaretrss, J. H. McLean, Wolver- 

ampton, 

5216, ee Lamps, A. J. Boult.—(4. Blondel, 

vance, 

5217. War Suretps, M. M. Smith and A. P. Koe, 
London. 

5218. BREECH-LOADING T. R. R. Ashton, 
London. 

5219. Toots for Factnc VaLve Seats, T. L. Evans, 
London. 

5220. Gatrers or Coverincs for the Lees, T. W. Hill, 
London. 

5221. Distriputinc Currents, G. Davis, 
London. 

5222. Encines, J. M. Evans, London. 

5223. Smatt Fire Arms, G. Roth and C. Kruka, 
London. 

5224. Propuction of Wire Gauze, F. Ulrich, 
London. 

5225. Letter Wrxypow Burnp, J. Hart and G. Romp, 
London. 
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5226. Courtine Cars, J. Kordin and E. von Noury, 
London. 

5227. Coottnc Ors, W. Fraser and J. Bryson, 

lasgow. 

5228. STERILIsING Receptac.e, I. L. Roberts and F. 8. 
Duncan, Glasgow. 

5229. Borax and like Compounps, T. L. G. Bell, 
London. 

5230. Curtine Stots or Groovess, R. J. Lines, North- 
ampton. 

5231. ATMOSPHERIC OIL Buryer, &c., C. Scouller, 
Glasgow. 

5232. Barreries, P. Kennedy, London. 

5233. Seats, N. K. MacKenzie, Dundee. 

5234. Back - PEDALLING CycLe Braker, J. Allen, 
Leicester. 

5235. Sticinc Orances, W. A. Craig and J. Robbie, 
Dundee. 

5236. Devicr for CLEANING KNives, H. Barraclough, 
Liverpool. 

5237. Scurcnine Fiax, T. F. Mackie and G. Shaw, 
Belfast. 

5238. Loom SxautTrLte Easinc Devices, H. Rycroft, 
Bradford. 

5239. Hanp CIGARETTE-MAKING Macuting, B. Fisch, 

Glasgow. 

£240. BiackBoarps, D. W. Steele, Liver- 
poo; 

5241. CataLoougs, H. R. Richards, Birmingham. 

5242. CaRBoRUNDUM ARTICLEs, W. B. Johnson.—(F. A. 
J. Fitzgerald, United States.) 

5248. “‘Curistuas Carp ALBumM”™ Lear, J. Goulden, 
Blackpool. 

5244. Cycte and WaLkiInG W. J. C. Carter, 
Birmingham. 

5245. Castors, G. Mason, Birmingham. 

5246. Lawn Mowers, W. Lumley and E. H. Letts, 
Stockton-on-Tees. 

5247. CyLtinpers for Motors, N. Vincke, London. 

5248. Furnaces, E. Tharaud, London. 

5249. Gas and Liquip Burners, J. Sala, London. 

0. Drivinc Gear for Cycies, W. King, Glasgow. 

5251. Consrructine Giass Letrers for Siens, J. Price, 
Birmingham. 

5252. Recuiatine E.ectric Morors, L. Higginbottom, 

J. H. Hindle, and T. Mannock, Manchester. 

5253. APPARATUS for DiIsINFECTING DRaIns, J. E. Lewis, 
Manchester. 

5234. Bopy Support for CycLte Sappies, E. Wever, 

Glasgow. 

5255. Curtinc CuEniLe, J. J. Buckley and R. White- 
head, Manchester. 

5256. Sarery Matcu, F. G. Lynde, Sevenoaks. 

5257. Wixpinc Bospiys, W. G. Heys.—(J. Scott, R. 
Varley, and J. C. Anderson, United States.) 

5°58. The MacponaLp Revoivinc Guy, J. 8. Mac- 
donald, Aberdeen. 

5259. Box Tors for Boots, G. L. Preble, London. 

5200. Beer SypHons, J. House and E. W. Lancaster, 
London. 

5261. STERILISING Hops, J. House and E. W. Lancaster, 
London. 

2, CIGARETTES, W. Pullen, Birmingham. 

3. Rotatinc Casinet, G. Fido, London. 

5264, Weicutne Apparatus, A. J. Boult.—(The Com- 
puting Seale Crnpany, United States.) 

5265. Looms, A. E. Edwards.—(C. H. Drew, United 


Seates.) 

5206. Looms, A. E. Edwards.((. H. Drew, United 
States.) 

5 67. Water Cans, F. Remsbery and J. A. Samuels, 
London. 

5268. SOLDERING Irons, J. Htirlimann, London. 

5260, Apparatus for &c., G. F. Restall, 
London. 

5270. G. Harrison.—(&. A. Bush, 
Canada. 

5271. Circutar Saws, B. Leitmayr, London. 

5272. CLamps for TENTERING Macuines, C. L. Weichelt, 
London. 

5278. Macutne for PorisHinc Hines, E. H. Brown, 
London. 

5274. ELECTRO-DEPOSITION of Mrtats, W. Y. Buck, 
London. 

5275. Printine Tyre Bars, E. V. Beals and F. A. Gray, 
London. 

5276. Corset Betts, B. H. Jacobsen, London. 

- of Boors and Sxogs, L. Lajanthe 
vondon, 


5278. Straps for Boots, H. H. Lake.—(The Shawmut 
Machinery Company, United States.) 

5279. Bati-cocks, H. H. Lake.—(VJ/. W. Dickinson, 
United States.) 

5280. Cranks for Suarrinc, C. L. Kindsfatter, 
London. 

5281. Stream Power’ InsTaLLations, F. Sargent, 
London. 

5282. Fire Enarnes, A. Kernreuter, London. 

5283. Sanp Boxgs, E. F. de Witt, London. 

5284. DrEEP-wELL Pumps, S. H. Hauslich, London. 

5285. GirDERs for ConstRUCTING BripcEs, H. B. James, 
London. 

5286. Matrress Fitier, N. L. Johnson, London. 

5287. Toys, J. G. Dauber, E. L. Ruth, and O. K. Fisher, 
London. 

5288. Covers for Closer Sgats, D. Grant and A. Mac- 
pherson, London. 

5289, SrEERING Enatygs, W. Pepper, London. 

5290. A New ScrEW-DRIVING Apparatus, F, Gude, 
London. 

5291. Macuines for Mgasurina, E. L. Giles, London. 

5292. Proyection Apparatus, J. J. wley, London. 

5293. Leap Presssgs, W. P. Thompson.—( Accu mulatoren 
und Blectricitéts Werke Act.-Ges. vor. W. A. Boexe 
and Co., Germany.) 

ELEectric Betis, W. R. Wynne, London. 

5295. Vapour Batu Apparatus, A. Pfister-Schmid- 
hauser, London. 

5296. Suirts or SxHirt Fronts, R. Ripley, Liver- 


pool. 

5297. Pipes, G. H. F. E. M. Drenckhahn and C, H. A. 
C. Sudhop, Liverpool. 

5298. RecePTAcLEs for Manure, A. J. 8. Morris, 
London. 

5299. IronrnG Apparatus, A. J. Boult.—(Miiller and 
Hager, Germany.) 

5300. INTERNAL ComsBusTion Motors, A, Misch, 
London. 

5301. for MerasurinG Distance, F. H. 
Zaiser, London. 

5302. Cigar and Cicarerre Howpsrs, H. Blikslager, 
London. 

5303. Latur Centres, J. and P. Korner, and E. Mahla, 
London. 

5304. Apparatus for Roastinc, E. G. Martin, London. 

5305. Expiosion Enoinr, O. Pollak, and A. Spitz, 
London. 

5306. Arracninc Spring Sripes to Boors, R. Fendler, 
London. 

5307. Apparatus, E. A. Hardy, 
London. 

5308. InpicatING WareR LeveL in BorLers, P. N. 
Grammelgaard, London. 

5209. Rake for UproorinGc Dartstes, J. H. Beach, 
London. 

5310. Makino Cicars, W. Tice, London. 

5311. Lirrers and Batus, C. B. Ulrich, 
London. 

5312. Tires, E. R. Steinhardt, London. 

5313. Tires, E. R. Steinhardt, London. 


5314. Preventine Locks from Betnc Movep, F. J. J. 


Gibbons, London. 

5815. CLorHes Horsgs, T. J. Jones, London. 

5316. Fotpinc Lappgrs, 8. J. Mercer, London, 

5317. ComBrnepD Gas Buiast Furnaces, J. K. Stewart, 
London. 

5318. Curtine BorLer Tuses, J. Mackenzie, London. 

5319. Furnace for Maxine Cacctum Carsipg, G. W. 
Emmerson, and J. Ward, London. 

5320. Dovcues and [Nvections, J. R. Buff-Stiinzi, 
London. 
5321. PLates for Srorace Bartreriss, H. J. Haddan.— 
(C. A. Lindstrom, J. and T, Hewitt, United States.) 
5322. CALCULATING MACHINES, J. Mallinann, London. 
5323. Macuines for Packinc Soap Powpers, P. Ney, 
London. 

5324. HERMETICALLY - CLOSED Tins, G. 
Farquhar and R. North, London. 

5325. Ho_pinc Biocks for Stereotype Piates, J. H. 
Simpson and E. H. Walker, London. 
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5326. Satoon Siipinc Spirroox, W. O. Brown, 
London. 

5327. DistRiBuTion of CuRRENT for ELecTRIc TRACTION, 
G. Davis, London. 

5328. Curr Apsuster, W. H. Entwisle, Manchester. 

5329. CONDENSING APPARATUS, E. Armstrong, Ports- 
mouth. 

Reccaminc Macuiyes, J. T. Wicks, Birming- 
1am. 

5331. ‘“‘SELF-FASTENING SasH Fastener, G. A. Pexton, 


Birmingham. 
5332. Winpow Wepces, B. Parker and Co., Limited, 
Birmingham. 


5333. CycLE SaDDLE SECURING ATTACHMENTS, J. B. 
Brooks and J. Holt, Birmingham. 

5334. Stencu Traps, J. Bruce, Glasgow. 

5335. Sustarntnc FLoatina Bopres at Sea, H. W. 
Ibettson, Sheffield. 

5336. Curtain Banps, B. Parker, and Co., Limited 
Birmingham. 

5337. TrRamcaR Seats, W. Mannox, Halifax. 

5338. PicrurE Svuspenpers, B. Parker and Co., 
Limited, Birmingham. 

5339. CoLLAPSIBLE Bac, R. Philpot, Dublin. 

5340. Drittinc Macuine, W. H. Clegg, 
Burnley. 

5341. Meta Top for Dainkinc Cups, Gardner and Son, 
Edinburgh. 

rae TRAVELLING MiLk Can, A. O. Evans, Pontypridd, 
Glam. 

5343. Fiusninc Tank, A. O. Evans, Pontypridd, 
Glam. 

5344. CoIN- PREPAYMENT MECHANISM, R. Kinnedy, 
Glasgow. 

5345. LooM-SHEDDING MecuanisM, J. Park, Keighley. 

5346. WASHING MacuINEs, W. H. Murton, W.S. Varley, 
and E. Murton, Keighley. 

5347. Bett Drivinc Gear, J. White, Glasgow. 

5348. PorTABLE CooKING Apparatus, P. Hoffmann, 
London. 

5349. Bunk Tray for use on Saips, F. J. Hill, Bir- 
mingham. 

5350. SOVEREIGN Purse, C. J. Trevitt, Birmingham. 

5351. Straw Harts, W. Kronheim, Dresden. 

5352. Raitway SLeepers, W. M. and E. G. Hodson, 
London. 

5353. Etectric Traction, E. H. Tyler, London. 

5854. STEERING or MAN(EUVRING Suips, W. M. Walters, 
Liverpool. 

5355. MecHanica Foo P. J. Fauchon, Hilden- 
borough, Kent. 

5356. Capes, R. K. Gray, London. 

5357. CARBURETTERS, E. Lisle and G. F. Prew, 
London. 

5858. Locks, A. B. Godrej, Manchester. 

5859. BaLt Race for PREssuRE SpINDLEs, F. 0. Kolbe, 
Birmingham. 

5360. ANIMAL Traps, A. Lindemann, Berlin. 

5361. Lamp Caps, E. G. Sheppard aud Nernst Electric 
Light, Limited, London. ‘ 

5362. Spoons, F. W. Kowalski, London. 

5363. Mincinc Macutings, T. Williams, London. 

5364. Lock1nG Bott es, L. Shilton, London. 

5365. Lamp ExtTINcuiIsHer, J. Hinks and Son, Limited, 
and H. D. Hinks, London. 

5366. INCANDESCENT for Licutine, O. Knofler, 
London. 

5367. TREATING Frprovs MATERIALS, A. Masson and R. 
Scott, London. 

5368. FILTERING WaTER, F. T. Bond, Gloucester. 

5369. Takinc Up Stack in Brake Apparatus, J. E. 
Anger and J. J. Nef, Liverpool. 

5870. or FIRE-LIGHTERS, J. P. Dalby, 
Liverpool. 

5871. Apparatus for Diaainc Potators, R. Battersby, 
Liverpool. 

5872. Porous Batis of Ciay, M. Bradshaw, Liver- 


pool, 
5873. ARTICULATED Sys1EM of Levers, P. A. Gagarin, 
London. 


5374. INTENSIFYING and REDUCING FLUID PRESSURE, E. 
J. Preston and F. L. Conway, London. 

5375. Decorations for Hats, E. H. Spencer, Coventry. 

5376. Execrropes for PuRPosEs, KE. 
Hopkinson and A, T, Smith, jun., London. 

5377. Sprnnine of Yarns, A. F, Spooner.—(£. Charié 
and P. Sterbecq, France.) 

5378. Horsxsuogs, H. H. Lake.—(Budd Doble Tire 
pany, United States. 

5379. Drivine Gear, A. E. Finch, London, 

5380. CLorH FinisHinc Apparatus, J. T. Lister, 
London. 

5881. Paper Hoipine Device for TyPEwRITING 
J. Bodeman, London. 

5882. Srep-By-Srep PRINTING TELEGRAPH INSTRUMENTS, 
L. M. Casella, London. 

53883. ManuracturE of CLoruinc, R. Haddan.—(C. 
and 0. Wyers, and 0. Hirlet, France.) 

58384. DELIVERING SILVER CHANGE for GoLp, H. and F, 
Nehmer, London. 

5385, PURE SULPHURISED DERIVATIVES Of INDOPHENOLS, 
O. Imray.—{ The Society of Chemical Industry in Basle, 
Switzsrland.) 

5386, CHARGING PAPER CIGARETTE TUBES With ToBacco, 
O. Imray.—(J. Russia.) 

5387. WirELEss TeELEGRAPHY, G. Marconi, London. 

5888. Raitway L. Coene and V. Geraads, 
London. 

5389, Raitway SIGNALS, J. Shoecraft and C. C. Gardiner, 
London. 

5390. CYCLE-DRIVING MECHANISM, A. A, Brown, 
London. 

5391. Cycies, A. J. Boult.—(J. M. M. pault, 
France.) 

5892, Propucine Ammonia Compounps, W. Ostwald, 
London. 

5393. STANDARDS for ELEcTRIC TRACTION, R, P, Strachan, 
London. 

5394. InsuLaTors, &c., E. Nappert.—(0. Schaeser, Ger- 
many.) 

5395. Guns, J. H. Barry and R. G. Pemberton, 
London, 

5396. ATTACHMENTS for VEHICLE WitEELs, M. R. Ward, 
London. 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 


639,299. APPARATUS FOR MANUFACTURING STEEL OR 
OTHER METAL TusEs, 7, B. Sharp and F. Billing, 
Birmingham, England.—Filed June 30th, 1897. 

Claim.—In combination, the cylinder A adapted to 
contain the billet to be operated upon, the ram or 
pusher extending into the rear end thereof, the die 


(639295) 


a 


SRK 


seated in a rabbet in the forward end of said cylinder, 
the cylinder C forming an enlarged continuation of 
the cylinder A and the piercer working in said 
enlarged cylinder C, substantially as described. 


639,407. APPARATUS FOR ADJUSTING ELEVATION OF 
Guys, J. Krone, Esacn, Germany.—Filed April 21st, 
1899, 

(Claim.—In an apparatus for adjusting the elevation 
of guns ; index plates / fixed to the gun ; index curves 
g k drawn on said index plates ; a standard a fixed to 
the gun support, a shaft ¢ supported in bearings 4) of 
the standard, and in outer fixed bearings dd, index 
hands ¢ ¢ fixed to the shaft ¢ and extending over the 
index plates ; a casings pivoted to the shaft ¢ between 
the sides of the standard, and carrying the sighting 
beam wv, front sight +, and back sight #; worm wheel 
sector t and worm 4 for turning the shaft, respectively 
the index hands ¢ ¢ fixed thereon, in relation to the 
casing s for adjustment to the angle of elevation due 
to distance ; scale 1 and cross-piece 2 for reading off 


said angle; worm + mounted in the standard a, 
provided with hand wheel y and engaging worm wheel 
sector z on the lower side of the casing s, whereby the 
easing, sighting-beam, and index hands are turned 
together and the index hands adjusted for differ- 
ence of level, as the sight line is turned up or down 
toward the target, and the guns brought to the proper 
elevation by turning them on their trunnions until 
the ends of the index hands come up to the index 
curves, substantially as described. 


639,744. ATmospHERIC Stream ENGINE, F. M. 
Leavitt, New York, N.Y.—Filed January 18th, 
1899, 

Claim.—An atmospheric steam engine having in lieu 
of piston-rod packing a live steam chamber surround- 
ing the piston-rod between the piston and the outer 


air, and means for keeping said chamber filled with 
steam at not less than atmospheric pressure, whereby 
léakage of air into the cylinder around the rod by 
reason of the exhaust vacuum is prevented. 


639,939. STEERING AND WarpInGc Gear, R. Kichurd- 
son, Glasgow, Scotland.—Filed November 3rd, 1898. 
Claim.—The combined steering and warping gear 
comprising a drum casing, a chain drum rotatable in 
said casing, one of said parts being provided with teeth, 
toothed pinions within said casing and gearing with 
said mentioned teeth, a rotatable spindle provided with 
apinion gearing with said toothed pinions, a worm 


wheel rotatable an said spindle, 
driving the worm wheel, A capstan for 
separately connected together and having mi 


OnE part 
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connected to fhe worm wheel to turn therewit}; and 

dise connected to the spindle to turn therewith an i 
separably connected to one part of the capstan fe 1 
stantially as described. 


639,952. Stream Generator, J. Thornuevott 
London, England.—Filed December 22nd, 
Clainu.—A steam generator comprising an Upper 
annular steam and water chamber having a remoy. 
able side, a fuel opening bounded by the chamber 
means for closing said opening, a lower annular 


water chamber having a removable side, tubes con. 
necting the under side of the upper chamber with the 
upper side of the lower chamber, said tubes being 
arranged close together so as to form a combustion 
chamber, and means for maintaining a fire in the 
combustion chamber, substantially as described, 


640,051. AprpaRaTUs FOR STEADYING OF oN 
SHippoarp, B. Tower, London, England.—Filed 
June 26th, 1899, 

Claim.—(1) The coabination with a gun mount, a 
gun, and a recoil cradle trunnioned on the gun mount 
and in which the gun can slide, of the gyroscope, 
the hydraulic gyroscope cylinders governed by the 
gyroscope, a swing frame suspended under the 
gyroscope and connected with the pistons of the said 
cylinders, the correcting cylinder, a swinging arm 
connected with and controlled by the piston of the 
correcting cylinder, and a rod connecting said swing- 


ing arm with said recoil cradle, substantially as 
described. (2) The combination with a gun mount, a 
gun, a recoil cradle trunnioned on the gun mount, and 
a sight carrier carrying a sight-bar, of the gyroscope 
the hydraulic gyroscope cylinders, the swing frame 
the suspending links for suspending said swing frame 
from the gun mount, a suspended swinging rod con- 
nected with the sight carrier, a bell crank, a lever 
connecting one arm of the bell crank with said swing- 
ing rod, and connections between the other arm of 
the bell crank and one of the said swing frame sus- 
pending links, for maintaining the movement of 
the sight-bar in a vertical plane, substantially as 
described. 
640,115. Superneater, F. Diirr, Berlin, Germany.— 
Filed December U1th, 1897. 
Claim.—The combination with a working cylinder 
and the pressure pipe of an engine, of the super- 
heater, interposed between the pressure pipe and the 
working cylinder, comprising a housing constructed 
with flanges, with a vertical partition, dividing the 
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upper part of the housing into two valve chambers 
and with a pendent heater having a vertical parti- 
tion dividing the heater into two chambers, the valves 
located in the valve chambers, and controlling the 
heater chambers, and the cap to the heater, whereby 
communication is established between the lower ends 
of the heater chambers, substantially as described. 
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LIGHT RAILWAYS IN FRANCE. 
No. I. 

Ty these articles it is proposed to give some notes on the 
construction and working of French light railways. Only 
completed lines have been taken for consideration, and 
practical points alone are considered. 

Cost.—The coal mines of Commentry connected in 
1845 their mines with the town of Montlucon by means 
of a narrow-gauge line. The gauge was of 1 m.; the 
weight of the rails, 18 kilos. (40 lb.) per lineal metre ; 
with a minimum radius of curves of 90 m. (295ft. 33in.). 
The total cost of this line, inclusive of rolling stock, was 
110,000f. per kilom. (about £7100 per mile). The mines 
at Blanzi are connected by a similar line to the lines of 
the Lyon Railway Company and the Central Canal of 
France. The gauge is 0°80 m. (about 2ft. 7din.), with rails 
of 15 kilos. (33 1b.) per lineal metre, with main line curves 
of 75 m. (about 246ft.) and station curves of 45 m. 
(147ft. 5jin.) radius. The average cost of this line, 
exclusive of land and rolling stock, was 40,000f. (£1600), 
which corresponds to an estimated total cost of 60,000f. 
to 70,000f. per kilom. (or about £3870 to £4516 per mile). | 

Taking more recent examples, we find, according to M. 
Sampité, as described in his work “* Les Chemins de fer 4 | 
faible Traftic en France,” the following light railways 


Embankment? 


Metre gauge wave! Sechon 
Fig | 


established at greatly reduced cost in comparison to main 
lines. The railway from Hermes to Beaumont (Seine et | 
Oise) of 1 m. gauge is 82 kiloms. (about 20 miles) long, | 
with gradients of 15 mm. to 20 mm. per metre. The | 
curves are of a minimum radius of 300 m. (948ft. 3in.) and | 
of still sharper curves in the stations, while the rail weighs | 
20 kilos. per lineal metre (about 44 Ib. per yard). The total | 
cost of the construction of the line up to December 31st, | 
1884, was 76,000f. per kilometre (about £4900 per mile). | 
As further example may be mentioned the railway from | 
Anvin to Calais, which is 94 kiloms. (about 58 miles) long. | 
It is of 1 m. gauge, with maximum gradients of 16 mm. | 
per metre. The curves, of which there are a considerable | 
number, are of 130 m. and 150 m. radius (426ft. 6in. and | 
492ft.). The rail used weighs 20 kilos. (44 lb.) per lineal | 
metre. This line cost 76,600f. per kilometre (about | 
£4942 per mile). Further important examples of the | 
construction of narrow-gauge lines, at nearly half the cost | 
price of a normal gauge line, are the following :—The | 
local lines of 1 m. gauge, worked by the company of | 
the departmental railways in the different parts of I’rance, | 
as the Indre and Loire —Seine and Marne — Yonne, | 
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Specie! Sections 
Fig 2. 


Charente, &c., have a total length of 405 kiloms. (about 
251 miles). The capital fixed for the establishment 
of these railways by governmental concessional order 
was 24,336,000f. (£97,344), or 60,000f. per kilo- 
metre (about £3871 per mile). Furthermore, the local 
lines of 1 m. gauge worked by the General Society of 
Economical Railways of the counties of Seine and Oise, 
Allier, of Somme and Cher, extending over 350 kiloms. 
(about 217 miles), have a working capital of*62,000f. to 
96,000f. per kilometre, which, on the average, represents 
a cost of 66,000f. per kilometre (or about £4260 per mile). 
The above figures apply to established railways going 
across country. The cost of such lines could be still 
further reduced by establishing these narrow-gauge light 
railways along the roads, similar to steam tramways. 

It will, therefore, be seen that the great saving in the 
construction of these narrow-gauge light railways consists 
in the saving of important earthworks, as embankments 
or cuttings; also in economising the construction of 
bridges, tunnels, viaducts; in reducing or avoiding the 
construction of station buildings; where possible, and in lay- 
ing these lines along or on the side of roads, in addition to 
the economy due to lighter construction of the per- 
manent way and rolling stock. The conclusion drawn by 
the French engineers from the foregoing examples is, that 
the cost of construction of a railway line of 1 m. gauge 
laid across country, inclusive of rolling stock and 
with moderately-sized and economically-arranged stations, 
1s not more than 75,000f. to 80,000f. per kilometre 
(£4840 to £5160 per mile), while it will only cost 
40,000f, to 45,000f. per kilometre (£2580 to £2900 per 


| 
mile) if it is laid along the road and has no—or at 


least very moderate—station buildings. As in the re- 
duction in cost of construction there is also great 
saving in the cost of working these lines. It is assumed 
that the traction expenses, maintenance, and repairs can 
all be alike reduced to half the cost of normal gauge 
lines. The working expenses of a narrow-gauge light 
railway line with five trains per day each way, it is esti- 
mated, are not more than 3000f. to 4000f. per kilometre 
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(£194 to £258 per mile), which is about half that of 
normal gauge lines. The following examples are given to 
prove the above estimate of working expenses :—From 
the year 1881 to 1885 the line from Hermes to Beaumont 
has been worked at a cost of 3000f. to 8800f. per kilo- 


metre £194 to £245 per mile); the working expenses of | 


the line from Auvin to Calais were less than 3000f. per 


kilometre (under £194 per mile) ; while the cost of work- | 


| gauge 


ders, and 0°75 m. (2ft. 5}in.) for each of the parts of 
the formation outside the rails. The thickness of the 
ballast is 0-40 m. (1ft. 3fin.); the slopes are 45 deg., with 
a remaining platform of 0°50 m. (lft. 74in.) reserved on 
each side at the foot of the slope. The width of the 
platform is thus 4°40 m. (14ft. 5,%;in.). The Figs. 2 and 3 
apply to special cases, as to embankments with retaining 
walls, to cuttings in rocks, and to underground sections. 

In Fig. 2 the parapet! in masonry is replaced at every 
25 m. (82ft.) distance by an iron hand railing of 3 m. 
length (9ft. 10in.), which is set back a distance of 0-10 m. 
(4ft.) from the outer facing of the parapet. The retaining 
wall containing the ballast is 0-30 m. (114in.) thick at the 
crown. It is built of masonry with mortar for 0-20 m. 
(7jin.) in depth from the crown; but otherwise in dry 
masonry for the rest of its height. At every 10 m. 
(32ft. 9fin.) distance, however, this wall is set in masonry 
from top to bottom for a length of 1m. The trenches 
are covered at every 25 m. (82ft.) with dry flagstones of 
2-50 m. (8ft. 24in.) in length, laid flush with the rail level. 
As to the underground type, Fig. 8, recesses of 1-20 m. 
(3ft. 11}in.) in depth by 2 m. (6ft. 64in.) in height and 
2°00 m. in length are putin at at every 25 m. (S82ft.). 
These recesses are built alternately, right and left, in 
the underground wall. On the metre gauge lines, the 
width of the rolling stock can be reduced to 2-0 m. 
(6ft. 63in.) if the vehicles are provided with a central 
passage, as is often thecase. The light railways or tram- 
ways of La Sarthe and Loire et Cher have adopted the 
above dimensions for their rolling stock, and find it 
answer very well. The reduction of the width of the 
rolling stock permits, consequently, a similar reduction in 
the width of the railway bed, thus producing a con- 
siderable saving in the cost of construction of the 
earthwork. 


Earthworks and Bridges.—There are no special 
principles indicated by French cngineers for carry- 
ing out the construction of earth works, on narrow- 
lines, with the exception that the instal- 
lations and the working have to be carried out with the 
greatest economy that substantial construction and 
efficient working will permit. With regard to bridges, 
viaducts, &c., important changes have taken place since 
1877 in the construction of iron bridges, especially in 
those of long span, through the adoption of steel as 
constructive material. Consequently a new Govyern- 
ment Act was issued on August 29th, 1891, applying to 
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ing of the narrow-gauge lines of the department of the Indre 
and Loire were about 2500f. to 2600f. per kilometre 
(about £161 to £168 per mile). Naturally the receipts 
were correspondingly small, and were, according to “ La 


| Revue Générale des Chemins de Fer "’ of 1888, not more | take place regularly every year. 


than about 1300f. per kilometre (£80 to £90 per mile) in 
the year 1890. 
In the ordinary surveys for light railways in France, 


iron and steel bridges of normal and narrow-gauge rail- 
ways alike. It is ordered that these works shall be 
always properly maintained, all necessary repairs to be 
carried out without delay, and a general inspection to 
At least every five 
years, or whenever fresh painting is required, a careful 
inspection of the permanent set of the girders has to be 
rnade, and at the same time all structural pieces, includ- 


Fic. 5 


Waggons Loaded 


the normal limit of the radius of the curves is taken 
as 150m. (492ft.). But if, instead of the rigid rolling 
stock, vehicles with articulated axles or bogies are used, 
the radius of the curves can be reduced to a minimum of 
75 to 60m. (246ft. to 196ft. 10in.). According to the 
French engineer, M. Humbert, the transverse section of 
a narrow-gauge line depends on the width adopted for the 
rolling stock, and the typical cross sections and dimen- 
sions are fixed by order of the Government, as shown in 
Figs. 1, 2, 3. 
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ing of bolts and rivets, have to be carefully examined. 
Besides, all bearings and rollers have to be thoroughly 
inspected, and the elongation or ecntraction and the corre- 
sponding cléarance to be ascertained. The same order 
| of inspection and examination applies also to all masonry 
| work, piers, abutments, &c., and levels have to be taken. 
| For bridges under ten metres (33ft.) span the verification 
| of the permanent set of the girders is not required. 
The railway companies are also ordered by this Act to 


| 


| have all the stress and other calculations of strength, 


I. 

ae Designation. Engine. Tender. | Loaded wagon. 

Distance of front buffer from firstaxle ... 2°60 m. Sft. 20 m 6ft. 6fin. 1°50 m. 4ft. 11 ein. 
Distance from centre to centre of axle... ...; 1°20 m. 3ft. 2°50 m Sft. 2sin. 3°0 m. Oft. 10;,in 
Distance of hind buffer from hindaxle 2°60 m. Sft. | m. 6ft. 6yin, | 1°50 m. aft ily sin 
Total weight in working order | 24 tons 16 tons 

In the ordinary sections of cuttings or embankments, | stability, safety, &c., re-made eyery five years to ascer- 


as shown in Fig. 1, the width of the ballast at rail level 
is 2°60 m. (8ft. 63in.), of which 1°10 m. (8ft. 63in.) is used 
for the permanent way up to the outside of the rail bor- 


tain if all the different kinds of structures are still strong 
enough to bear the increased loads of a greater traffic 
and speed, &c., if any. These regulations apply to rail- 
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ways of normal and narrow gauge lines alike, with some | 
slight modifications for the latter, which the Government | 
may from time to time tind necessary to introduce. 

The designers of the girder work have to show by 
detailed caleulations that the conditions prescribed by 
Government are fulfilled, and using as a basis a type | 
train composed as shown in Fig. 4. This train is assumed | 
to be composed of two engines with four axles and | 
tenders and loaded wagons. The weight of the engines, | 
tenders, and wagons are given in Table I. 

The total train is supposed to occupy successively 
different positions on the span, which are to be selected 
so as to produce at each position the greatest bending 
moments and shearing strains which the type train is 
capable of producing. The dimensions of all cross pieces 
belonging to the girders of the bridge are to be calculated 
to resist the greatest stresses either from the passage of 
the type train or under the assumption that an isolated 
axle of 20 tons passes over it, if this produces the greatest 
stresses which the girders may have to stand. 

Wind pressure——A wind pressure reaching 270 kilos. 
per square metre (53°35 1b. per square foot) of vertical 
surface may be allowed; but the passage of the trains 
must be stopped when the wind pressure reaches 170 kilos. 
per square metre (35 lb. per square foot). The pressure 
is further assumed to act on the net surface only of 


each main girder, making deduction of the empty spaces, | 
acting in full pressure upon one girder only, while its | 
action upon the other girder is reduced in the ratio of the 
net surface of the one to the total surface of the other. | 
The wind pressure at the back of the girders is to be 
neglected. The wind pressure acting on metallic columns | 
or piles is assumed to exercise its influence over all parts. 
Assuming a train on the bridge, the wind pressure acting on | 
it, is supposed to act ona vertical rectangular net surface | 
of 3 m. (9ft. 10in.) in height, of a length equal to that of 
the bridge and placed at 50 cm. (lft. 7$in.) above rail. 
From this rectangular surface, however, the net surfac2 
of that part of the girder which is placed in front of the | 
train has to be deducted. The wind pressure on the 
second girder covered by the train is to be considered nil. 
As to the transverse sliding forces and the forces tending 
to turn over the girders as well as the columns or piles, 
which may be produced through the wind pressure, care 
has to be taken that they do not reach dangerous limits. 
The conditions to which the structure can be exposed 
have to be considered, as also that the wagons of the type 
train, as shown in the diagram Fig. 4, are not loaded. 

Compression.—Members or any part of the structure, 
whether they are continuously or intermittently in com- 
pression, must not be exposed to side strains. 

Permanent set.—This must be determined, and taken 
into consideration in the calculations, the different sets 
of the girders which are produced by the permanent dead 
and the live load being also taken into account. 

Stresses in erecting and launching.—Calculations 
have to be made to prove that the working stresses 
during these operations do not reach a dangerous limit. 

Tests.—Each girder has to be subjected to two kinds 
of tests—the one by dead load and the other by live load. 

Composition of test trains.—The bridge tests have to 
be made by means of trains composed of two engines in 
front and with loaded wagons. The weight of these 
trains to be as near as possible the same as the govern- | 
ment type trains described above. They must in any | 
case be equal to the greatest weight of similar trains 
which may come on the bridge. The length of these | 
trains is fixed as follows:—For bridges of independent | 
girders the length between the two extreme axles must be 
at least equal to the greatest span. For bridges with 
continuous girders the distance between the two extreme 
axles must be sufficiently great to cover the two greatest 
consecutive spans. 

Bridges for single lines.—For tests by dead load the 
trial train has successively to be placed in those positions 
which produce the greatest stress on the principal parts 
of the bridge. The operations have, however, generally 
to be carried out in the following manner :—For inde- 
pendent girders the test trainis to be brought successively 
over each bay so as to cover it completely ; when this is 
done the train has to be brought over half of the bay only, 
so that the engines have always to be at the head of the 
train. Tor continuous girders each bay of the bridge has 
to be loaded with the train separately, the train being of | 
the same length as the bay only; after this test two | 
continuous bays are to be loaded with the corresponding | 
full length of the train, exclusive of all others. For 
arched bridges the whole span is first loaded by the 
test train, then each half span only, and lastly the middle 
part only, by placing the two locomotives only front to 
front over it. For tests by rolling or live load the same 
test trains as above are used. Two tests are, however, 
made in this case. The one consists in running the trial 
train over it at a speed of 20 kiloms. (12°5 miles), and 
the other at 40 kiloms. (25 miles) per hom; whereby 
the permanent way has to be sufficiently firmly laid to 
stand the trial tests of the bridge. 

Bridges for double lines.—The above dead and live- 
load tests are to be made for each line separately, and 
afterwards for both lines simultaneously, and in the 
latter case both trains are to run in the same direction at 
the above speeds, ordered by Government. For bridges 
of special type the tests will be specially prescribed by 
order of the Government, or will, on the proposition of 
the éngineer in charge, be fixed by the authorities of the 
line. During the dead and live-load tests the maximum set 
at the centre of each girder has to be measured. Fora 
number of symmetrical bridges of not more than 10 m. 
span—32ft. 94in.—it is sufficient to measure the sets on 
one bridge only. For bridges above 10 m. span the 
levels of the lowest points of the girder sections, or of 
arches, with those at the centre and at the abutments of 
each, shall be taken and bench marked before the tests 
take place. This will allow of the sets or any changes 


| 


which may have taken place, after the removal of the mov- 
able load being noted, as also refixing the bench marks. 
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Limit of engine weight.—Any engine which weighs, 
on the average, above one-tenth more than the engine type 
as fixed above, or of which any of the axles has to 
bear more than 18 tons, requires special authorisa- 
tion of the Minister of Public Works. The above general 
and principal regulations for bridges of normal and narrow- 
modifications 


gauge lines are subjected to some 
in reference to the latter lines as follows:—For 


bridges of narrow-gauge lines of 1 m. and_ below, 
the weight per axle of the type-train engines by 
Government order, is reduced to 10‘ x 1; whereby / = 
width of permanent way between inner sides of rail. 
The dimensions of the engines, and the weights and 
dimensions of the wagons, are the same as for the 
normal line, and the tenders are supposed to have the 
same weights and dimensions as the loaded wagons, as 
shown in diagram, Fig. 5. 

In the case of an isolated axle a load of 14‘ X l has to 
be assumed for the stress calculations. The second 
test proof of the rolling load has to be made at a speed of 
35 kilometres per hour (21-7 miles). 

The maximum load of an axle, allowed to pass over the 
bridge by special permission only, is fixed at 12° x J, 
where / is the width of the permanent way between the 
inner sides of the rails. The test trains shall be com- 
posed of the heaviest rolling stock of the company to 
whom the bridge belongs. 

In exceptional cases the authorities prescribe further 
modifications if necessary. For 1 m. gauge lines the 
type train used as basis for the stress calculations is 
assumed to be composed as follows :—One locomotive of 
40 tons, a tender of 16 tons, a second locomotive of 
40 tons, a second tender of 16 tons, and a series of 
wagons of 16 tons. No load above 12 tons per axle will 
be allowed to pass the bridge without special permission. 
These regulations maintain a very high factor of safety in 
reference to the present rolling stock used on 1 m. 
gauge lines; as the heaviest tender engines, as, for 
example, those of the Chemin de fer Corses do not weigh 
29 tons, and the maximum load per axle does not reach 
10 tons. 

The cost of road-bed construction of 1 m. gauge 
lines, according to constructed narrow-gauge lines, may, 
on the average, be estimated as follows :—General 
expenses, 5000f. (£200); land, 10,000f. (£400); earth- 
work bridges and buildings, 15,000 (£600). The lines are 
hereby supposed to go either across country or following 
along the roads as long as the gradients are not steeper 
than 0°03 m. per metre, that there are either no stations 
or at least of very moderate size and economically 
arranged, and there are no more than ordinary engineer- 
ing difficulties in construction. 


THE PARIS INTERNATIONAL EXHIBITION, 


In our last article we gave an account of the furniture 
and decoration palaces on the Esplanade des Invalides 
and of the foreign pavilions that have been constructed 
between the Pont des Invalides and the Pont de l’Alma. 
Continuing along the left bank of the Seine, we now come 
to the palace devoted to naval and military exhibits. 
This palace underwent a good many vicissitudes before it 
took its present definite shape; and what looked very 
much like a conflict between the military and Exhibition 
authorities was recently the subject of debate in the 
Chamber of Deputies. At first the War and Marine De- 
partments seemed as if they were disposed to do all they 
could to contribute to the success of the Exhibition. 
They invited plans, and selected two with a view of incor- 
porating the more meritorious features of each. The 
architects were entrusted with the task of carrying out 
this work, and they produced a design composed of a vast 
archway, recalling the gate of a citadel, with a portcullis 
carrying the end of the footbridge now being built across 
the Seine. Extending on each side was a long line of 
arched windows, and the palace was flanked at one end 
by the model of a wooden three-decker, and at the other 
by the reproduction of a modern battleship. What made 
the task more difficult was the incomprehensible order of 
the War Department to the architects, that they were 
not to have any, dealings with the Exhibition Commis- 
sion. When the architects had completed their plans they 
learned that the War and Marine Departments had decided 
not to take any active part in the great show, on the 
pretext that they were not disposed to reveal their secrets 
to foreign Powers. For the moment, therefore, it ap- 
peared as if there would be no naval and military palace 
at all. The Exhibition authorities then took the matter 
in hand, and, as a large number of other countries and 
private manufacturers had agreed to show in this section, 
they resolved to erect a building and replace the exhibits 
of the State Departments by a retrospective display of 
armaments. The same architects were entrusted with 
the work, but they were required to modify the plans 
which had occupied them so many months, with the 
result that the medieval gates and portcullis have given 
way to a modern arch, and the models of vessels at each 
end have been suppressed. The withdrawal of the War 
and Marine Departments has certainly detracted a great 
deal of interest from the section, the more so as Krupp 
and other foreign makers have followed their example by 
declining to show their latest productions, but neverthe- 
less the variety of private exhibits and the participation 
of foreign countries are still likely to make the military 
and naval palace one of the most interesting parts of the 
Exhibition. 

Like all buildings on the left bank of the Seine, the 
naval and military palace is constructed partly over the 
Molineaux line of the Compagnie de ]’Ouest and partly 
over the quay of the river, so that it is divided into two 
distinct halls, the upper one being on a level with the top 
of the railway tunnel. Wood is the material used through- 
out, and the timbers are bolted together and the horizontal 
beams supported by rods terminating in iron plates. 
Cement is laid on the wood framework in an entirely 
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different way from any of those already described. The 
cement is prepared in slabs with a backing of straw, and 
is stamped with lozenge-shaped impressions. These 
slabs are nailed on the wood, and receive a final coating 
of cement. 

At the height of the first floor of the military section 
footbridge is being constructed to communicate with the 
other side of the river. The footway is suspended froy 
a central span and supported by ares which extend to the 
buildings at each end. There are two pairs of stone 
piers corresponding with the voussoirs, each pair being 
surrounded by iron caissons. The pier carries a stee| 
bed upon which the ares pivot by means of rollers in the 
usual way. ‘The voussoirs are plate box girders up to the 
point of intersection with the footway, and here the upper 
and lower plates of the central arch are braced by 
diagonal sections as well as by the vertical supports, com- 
posed of light girders, which are bolted to the outer side 
of the voussoir by brackets. Half way up the end are a 
vertical gusset is bolted on to the upper plates, and from 
here a long tie of light angles extends to near the key- 
stone of the central arch, where it is connected by a 
bracket in the same way. The footway is laid on sections 
built up of upper and lower angles and braced by vertical 
and cross ties, and similar transversed sections also con- 
nect each side of the arches, the ends being bolted on to 
the lower wing and on to the girders forming the voussoirs. 
They are further carried up to the top of the central arch, 
where they are bolted on to the upper plates. The cross 
sections below the footway are connected with it by 
diagonals, and vertical angles fall from the outer girders 
of the platform to the voussoirs. The shore ends do not 
abut on the buildings, but are supported by vertical 
girders. 

At the rear of the naval and military palace there are 
numerous buildings of individual exhibitors which present 
plenty of novelty and variety in design and decoration. 
A Liége firm are erecting an edifice in which they will 
show small arms and other manufactures. Close by is 
the building of Vickers, Sons, and Maxim, Limited, of 
Sheffield, which is of oval shape, and is decorated outside 
with models of guns, anchors, cables and other ship 
accessories, and the roof is in the form of a battleship, 
with fighting tops and turrets. The building is entirely 
finished, but there is nothing yet to show the character 
of the exhibits. Here, also, the visitor will come upon a 
vast dome which conveys the impression of an exagger- 
ated observatory. This is where Schneider et Cie., of 
Creusot, will exhibit some of the most striking of their 
manufactures, and it need hardly be said that, from an 
engineering point of view, this building will be of special 
interest. The internal height of the dome is 50 metres. 
Facing the Seine the foundation is composed of rubble 
walls, and on the other side of piers of masonry, while 
the floor is supported in the centre by a thick column of 
rubble. There is thus a circular gallery underneath the 
floor of the dome. The ribs forming the dome are 
twenty-four in number. These are made of plate girders 
pivoting on to the piers in the way usually adopted in 
bridge building, that is to say, the ends rest on two tri- 
angular steel beds, with a steel roller between their apices. 
At the height of about 12ft. the ribs are connected by 
horizontal box girders, and at equal intervals up to the 
top by plate girders, which are braced together by 
diagonals. A wood framework is laid over the iron struce- 
ture to receive the slabs of cement, which will be finished 
with a coating of fine cement. The work is carried out 
by means of triangular gantries with platforms up the 
longest side, so that the work can be proceeded with at all 
points simultaneously. From the top of the dome plat- 
forms reach out each side, and are supported by timbers, 
built up in the form of an inverted triangle, with the 
longest side extending to the end of the platform and the 
apex inside the dome. 

The river bank along the front of the Champ de Mars 
is occupied by the navigation building and by the vast 
edifice devoted to woods, forests, and fisheries, together 
with various individual exhibits. Among these the most 
noteworthy is the building of the Peninsular and Oriental 
Steamship Company, which will obviously have an Eastern 
character, though in the present stage it is impossible to 
give any idea of what it will be like when completed. 
The navigation building is constructed of wood, and has 
a central and two side bays connected at the first floor 
by galleries. The system of construction, in its general 
lines, is very much like that of the palaces built up of 
steel girders, though, of course, additional supports are 
provided to resist stresses. The vertical joists on each 
side of the bay carry timbers which meet at the centre of 
the roof, and these latter are strengthened by cross beams, 
and are supported by other beams from the ends of the 
cross pieces to the joists. Compared with the metallic 
structures, the wood building has a decidedly heavy and 
overcharged appearance, but it is nevertheless an 
interesting addition to the variety of design and construc- 
tion which is one of the leading features of the Exhibition. 
In this building everything will be shown having relation 
to the mercantile marine, and England will naturally 
make one of the largest contributicns to this section. 

We now arrive at the Pont d’féna, which has been 
widened 10 metres by laying pavements over each side of 
the stone bridge. As was stated when the work was in 
progress, the stone balustrades have been removed, and 
plate girders, 5 metres in length, have been laid across 
from the inside of the old pavement at distances of about 
5ft. Each girder is bolted at its extremity to the centre 
of a vertical cross section composed of a plate and angles. 
These carry horizontal tee sections forming the top and 
bottom of the balustrade. The vertical pieces are 
braced diagonally. Three heavy girders are laid across 
the bridge underneath the pavements to the outside of 
the balustrades, and constitute the tops of enormous 
brackets which rest against the sides of the stone bridge. 
The pavements are laid with wood. 

The Tour Eiffel now attracts attention, for the problem 
of what was to be done with this structure aroused a 
good deal of discussion a twelvemonth or so ago. It is, 
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of course, out of the question to make this tower in any 
sense an attraction. It has lost, its novelty, and there 
are not wanting people who begin to regard it as an eye- 
sore. Many projects were brought forward for com- 
pletely changing the appearance of the tower, but they 
all merely had the effect of depriving it of the elegance 
and simplicity which are its characteristic features, and 
converting it into a monstrosity. It was, therefore, 
decided to preserve the structural appearance of the 
Tour Hiffel and utilise it as one of the factors in the 
veneral scheme of illumination. It has been painted an 
orange tint, graduating from a deep yellow at the base to 
a golden liue at the top. The lines are being picked out 
with 7000 incandescent lamps of 10 candle-power, and 
brilliant refiectors will throw lights from all parts of the 
tower. Nevertheless, important changes have been 
made for increasing the accommodation of visitors. At 
the second platform the width of the circular gallery has 
been increased from two to four metres, and the centre 
of the platform supports a new upper gallery. In order 
to deal with the enormous number of visitors to the 
tower, the capacity of the old lifts has been increased, 
and new ones are being fitted up. The Compagnie 
de Fives Lille have supplied two hydraulic lifts which 
will carry a hundred passengers each time to the first 
and second platforms, and will make ten journeys an 
hour. The Otis lift will be able to carry eighty passengers 
each journey to the first platform, and will make fifteen 
ascents an hour, and the Edoux lift will make ten journeys 
an hour, carrying a hundred visitors each time. In ten 
hours these lifts will be able to raise 32,000 visitors to 
the first platform, 20,000 to the second, and 10,000 to 
the third, or nearly three times as many as during the 
last Exhibition. The two lifts off the Fives Lille Com- 
pany are operated independently of each other by 
hydraulic rams in the south-west pier. The car has 
two cabins one above the other, and its weight when 
empty is 8500 kilos. The floor is kept in a horizontal 
position by a tangential serew mechanism. The car runs 
on the rails already existing, and also upon two steel 
girders, of which the wings have been cut in the form of a 
rack, upon which will operate a powerful hydraulic safety 
clutch to bring the car to a standstill in case of accident. 
The clutch is designed something on the principle of the 
hydraulic brake used to check the recoil of big guns. The 
ear will stop gradually in 2 min. 50 sec., and the clutch 
can be so operated that the car can descend with perfect 
safety by a series of drops in the same way. The car is 
suspended by six steel cables passing over pulleys of 
four metres diameter at the second platform, and then 
returning to the foot of the tower, where they engage in 
another system of pulleys operated by the hydraulic 
rams. Each cable is calculated for a breaking strain 
of 45 tons. Alli the hydraulic plant is installed in two 
galleries at the foot of the tower. The two hydraulic 
presses have pistons of 40 cm. in diameter and a 
17 metre stroke. These are operated by two high- 
pressure accumulators working at 150 atmospheres, and 
when the car descends the water is discharged into a low 
pressure accumulator of 20 atmospheres, thus recupe- 


rating the energy represented by the weight of the car. | 
These accumulators are the largest of their kind yet em- | 
ployed, and will each store energy equal to about a million | 


kilogrammetres. The makers claim that the employ- 
ment of high pressure accumulators of large capacity and 
of pulleys of big diameter will result in a much greater 
economy of motive power than was possible with the old 
installation. 

Around the Tour Eiffel are grouped the various attrac- 
tions which will be among the most popular features of 
the Exhibition. The Palais Lumineux Ponsin is a fairy- 
like device which would seem to have been suggested by 
some Oriental legend. Built of glass and other trans- 
parent substances, the edifice looks as if it were made up 
of shells and mother-of-pearl and stalactites, while the water 
flows among marine vegetation, and spun glass of dif- 
ferent colours is employed in every possible variety. No 
fewer than 12,000 incandescent lamps will decorate this 
palace in such a way as to produce a soft glowing light 
all over the building. Close by here is a vast Chinese 
pagoda and the Tour du Monde panorama, which will 
give a perfect representation of a voyage in one of the 
vessels of the Compagnie des Messageries Maritimes. On 
the other side of the tower is the Celestial Globe, the 
giant telescope, and many other remarkable conceptions, 
which, while of absorbing popular interest, do not come 
within the scope of this article. 

Leaving the precincts of the Tour Eiffel, we return to 
the Pont d’Iéna, and enter the Forestry and Fisheries’ 
Palace. This building is constructed entirely of wood, 
and is in the form of four large halls surrounded by gal- 
leries. The total length at the river-side is 185 metres, 
and the width facing the bridge is 65 metres. Russia is 
well advanced in this section, with some extremely in- 
teresting exhibits of the resources of that vast Empire. 
Canada will also make a very large display, and Italy, 
Germany, and Hungary, and other countries are busy 
getting their exhibits in order. 

The pumping station is situated near the Woods, 
Forests, and Fisheries building, and terminates the line 
of edifices which stretches along the left bank of the Seine 
from the Pont des Invalides. Its height and length are 
165ft., and its width 50ft. The whole of the installation 
is being laid down by the Société Francaise des Pompes 
Worthington, 48, Rue Lafayette. It is composed of four 
Worthington high - duty triple - expansion engines, each 
capable of raising 100 gallons of water a second. They 
work at a steam pressure of about 221b., the steam being 
superheated to 158 deg. Fah. The steam consumption 
per horse-power per hour is 13]b. The engines are fitted 
with the new Corliss type valve gear, but without dash- 
pot or any similar contrivance. All the connections are 
positive, and the pumps can therefore run at any speed. 
The engines are of the duplex type, with Worthington 
compensators. The water is conveyed from the pump- 
ing station by two 80in. mains to the top of the cascade 
of the Champ de Mars, which is about 70ft. above the 


level of the pumps. It then flows down into the lees 
basin, and, after fulfilling this ornamental function, is | 
carried by a system of mains, described in a previous | 
article, to the machine gallery for condensing. From the 
condensers the water goes by a special culvert to be dis- | 
charged into the Seine near the pumping station. Besides | 
the four pumps, the installation comprises a Laval turbine 
with dynamos for generating the current for the 1400 
incandescent lamps with which the station will be illu- 
minated. The turbine is provided with a Worthington 
independent jet condenser. Worthington compound 
pressure pumps will also operate the high-speed lift which 
will convey visitors to the dome on the top of the build- 
ing. This, however, does not represent anything like the 
full extent of the company’s exhibits. In the Hungarian 
section of the machinery hal] it has a vertical triple- 
expansion high-duty engine, which has been sold to the 
city of Buda-Pesth, and one of the largest condensers ever 
used has been supplied by the Worthington Company to 
Willans and Robinson for the 2500 horse-power pumping 
engine which this firm is laying down in the English 
section. In the south-west pier of the Tour Eiffel there 
are sixteen Worthington pumps for working the lifts, and 
al] the feed pumps for the Babcock and Willcox and De | 
Naeyer boilers are being supplied by the Worthington 
Company. These installations are probably the largest 
that have ever been carried out by a single firm. 


| both 


is due to one or to two consecutive causes is disputed. 
In form, the majority of zine deposits are typically 
irregular—lenticular masses, pockets, bunches, nests, 
pipes, flats, ke. By some, the erosion of these irregular 


| spaces in which the ore was thus deposited is attributed 


to vadose currents acting on rocks, by nature more or 
less soluble to atmospheric water, impregnated with car- 
bonic acid. This action is placed chronologically ante- 
cedent to the seismic fractures and upheavals that are 
considered to have been accompanied by the emission of 
zineiferous solutions, from which the ore bodies were 
subsequently formed. By others, it is held that the 
erosion of the rock and the deposition of the ore were 
simultaneously effected by mineral solution. Probably 
theories have, from time to time, been 
verified. Theoretically, the matter has little import- 
ance; practically, it has an interest for the miner, 
since the method of generation may largely affect 
the value of the lode. A cavernous erosion, and 
subsequent disruption, of the country, prior to 
the influx of the mineralising solution, might in 
cases have filled the rock cavities with intru- 
sive and perhaps impermeable matter. When this 
happened less space would be left for the deposition of 
the ore, and the lode would in consequence be more or 
less barren. There are not wanting instances where an 
infilling of clay between the lode walls prior to the 


advent of the mineralising solution has rendered such 
portions of the lode completely destitute of mineral. 
Where, on the other hand, erosion and _ lode-building 
have been simultaneously effected by metasomatic 
substitution of the rock and of the ore constituents, this 
danger is not likely to occur. The peculiar genesis of 
zine ore, therefore, suggests to the mining engineer the 
possibility, or rather the probability, of an irregular or 
pockety deposit ; and, under the hypothesis of consecutive 
generating causes, the possibilities of barren ground, due 
to the previous infilling of the lode space by extraneous 


ZINC DEPOSITS. 
By Capt. C. C. Loncripce, M.1.M.E. 
Tuer occurrence and nature of zine ores present several 
points of interest. These deposits are found to prefer | 
certain geological periods, to favour certain classes of | 
country, and to affect typical forms of lode structure. | 
The information here given on these several points is | 
necessarily curtailed, but it may serve to illustrate the | 
peculiarities enumerated, and to suggest some conclusions | matter, and the subsequent partial or complete exclusion 
of practical interest to mine owners and engineers. For | of the zinciferous waters. In this, as in other matters, a 
clearness and brevity the details are presented in the | buyer should be able to obtain from his engineer a trust- 
form of a tabular statement :— | worthy opinion. The last point to be noticed isthe constant 


A Table Mlustrating the Geological Distribution of Zine Ores. 


REMARKS. 


System. _/Period or formation 
Secondary or Cretaceous ... Greece.—Zinc, lead, and silver ores in irregular masses and lodes, are frequently associated in mica 
Mesozoic schists, limestone, &c., of this period. At Laurium, calamine occurs in crystalline limestones. 
* Jurassic or Oolitic! France.—Important deposits of zinc ores, in veins and pockets, have been worked at Les Malines 
and Les Aveniéres (Gard), in the dolomite limestone of Lower Oolitic age. , 
Spain.—The Cantabrian Coast is rich in calamine, occurring in Jurassic dolomite and limestones. 
s Triassic... Austria.—The zine and lead deposits of the Carinthian A'ps all occur in cavities in dolomite 


limestones of Triassic formation. 

Germany.—Calamine is found between Nusloch and Wiesloch in Triassic muschelkalk, and when 
the lode rests on compact limestone the fissures often widen and contain very rich ore. The 
most important zinc ores of Upper Silesia are enclosed in crystalline dolomite beds of the lower 
muschelkalk. 

Jtaly.—To a small extent zinc occurs in the Lombardian dolomite limestones of this period. At 


| 
” 


Argentiera, on the Tyrol frontier, zinc is present in irregular deposits, in Lower Triassic slates 
and in dolomite limestones of the Middle Triassic. 

Poland.—The Polish deposits of galena and blende are chiefly nest and irregular bodies in the 
dolomite of the muschelkalk beds. 


| Primary or, Permian Spain,—Zine deposits are found at Carthagena in Permian limestones. 
Paleozoic | 
+s Belginm,—Zinc and lead ores, irregularly deposited, usually occur, either in carboniferous lime: 
stones or in rocks of Devonian age. . 
England.—In the northern mining counties, Northumberland, Durham, Cumberland, and West- 
moreland, zinc and lead form veins in carboniferous limestones. In Somersetshire also, in 
former times, these ores were worked in similar limestones. ; 
Italy.—Zine and galena veins penetrate micaceous quartzites and schists of carboniferous 
formation. 
Wa/es.—A series of parallel veins, carrying blende and galena, cross the carboniferous lime and 
millstones of Flintshire and Denbighshire. 


| Carboniferous 


| Devonian Belginm.—Lodes and irregular deposits of zinc and lead usually occur in rocks of Devonian or 
| Carboniferous age. 

| Germany.—The zinc and lead lodes, beds, shoots, &c., are chiefly in Devonian limestones or 
| grauwackes, slates, and sandstones of this period. 

| Silurian... «{merica.—The Upper Mississippi lead and blende district is in the Upper Magnesian limestone of 


| 

| 

| the Lower Silurian ; the zinc deposits of New Jersey are associated with white crystalline lime- 

stone, probably of Lower Silurian age; and amongst the numerous zine deposits of Pennsylvania 
| the more important are those of the Saucon Valley, in the form of included beds in a compact 
blue Silurian limestone. 

Austria.—The occurrence of blende with galena, in Silurian mica schists with garnets, is shown at 
Schneeberg, near Innsbruck. 

Eugland.—In Shropshire, the zinc of the Shelve district lies in a tract of Silurian strata. 

France.—Ores of galena, mixed with blende, were formerly worked at Poullaouen and Huelgéet, 
in the Department of Finistere, the two chief lodes crossing Silurian clay slates. A similar 
formation at Pontpeau, near Rennes, carries blende and galena. 

Jtaly.—The lead and blende products of Sardinia are either interstratified in Silurian rocks, as at 
Monteponi ; or traverse Silurian clay slates, as at Monteveechio; or cross Silurian limestones, as 
at Malacalzetta. 

New South Wales.—Zine and galena are found in slates, sandstones, micaceous schists, &c., or 
silurian or pre-Devonian age. 

Swreden.—The blende and lead ores are usually irregularly deposited in granular limestone of this 

| age. But the most important zinc lodes are the lenticular masses of Ammeberg, in banded 

| gneiss, close to the contact of this rock with granite. 


Wa/es.—Blende and galena occur in the metalliferous districts of Cardiganshire and Montgomery- 


Cambrian 
shire in clay slates and grits, chiefly of Cambrian age. 


The preceding table is sufficiently complete to show, association of zine with lead ores. Why the two should 
in the first instance, that the geological horizon in which | so persistently run together is not exactly clear. But 
zine ores appear is extensive and varied; in the second | the practical lesson to be borne in mind by mine owners 
place that three other facts are noteworthy. The first is | is the possibility of their zine yielding to galena, or vice 
the prolific character of the Silurian and Carboniferous | versd, and thus the whole character of the mine changing 
ages in zinc ores ; the second, the very frequent occurrence as depth is attained or the country is altered. From 
of these ores in limestones; and the third, their even more what has been said it is very clear that the examination 
constant association with lead ores. In the Cretaceous, | of zinc properties requires special skill and knowledge on 
the Jurassic, the Triassic, the Permian, the Carboniferous, | the part of a mining engineer, and should not be lightly 
the Devonian, and, though relatively less, in the Silurian | or hurriedly conducted. 
formation, limestones, especially dolomites, are the 
favourite country for zine and its associated lead ores. | 
The zine prospector, therefore, in a terrain of any of these | 
geological periods, would naturally give his firstattention A FURTHER sign of the increasing activity at present 
to the limestones and their contact planes. But other | being displayed by Russia in the region of the Black Sea is seen 
and equally useful information may be obtained from a | im the recent announcement from St. Petersburg to the effect that 

a | the Imperial authorities have decided to rebuild the port of Batoum 
study of the ore bodies themsely bey The genetica — at the estimated outlay of £1,290,330. The port of Antwerp: is to 
mena of these zinc deposits are singularly uniform, and | be taken as a model, and the work of reconstruction will occupy 
point to one mode of formation. Whether the formation | four years in its execution. 
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capable of dealing with forty tons of coal an hour. It is 
supported on a structure of H iron, and consists as follows :— 
A hopper, with an inside measurement of 6ft. by 6ft., is 
placed above the weighing machine, which, when the coal has 
been weighed, delivers it into a second hopper, which ter- 
minates in an automatic feeder communicating with the | 


ELECTRIC TRAVELLING CRANE AND 
CONVEYOR PLANT. 

In our issue of March 2nd we gave a description of the 
Wandsworth supply station of the County of London 
Electric Lighting Company, and in this we mentioned how 
that the coal was taken from the barges alongside the wharf 
and delivered to a conveyor to be taken 
to the coal store. Weare now able to 
give drawings of the travelling electric 


plant which we are about to describe, so that there may be 
no possibility of choking at the boot, the feed being so regu- 
lated that when the buckets of the elevator come round they 
may only take up their proper quantity of coal. 

The elevator is a chain of buckets running in a casing. It 
is 47ft. from centre to centre of its driving shafts, and is 


crane, which runs up and down along 


the coal wharf, and to describe the other 
coal-handling mechanism. The crane, 
which is of the jib type, and constructed 


Hand Lever for Revolying—m——ol | | 
r 


by Graham, Morton, and Co., Ltd., Leeds, 
is mounted on a four-wheeled carriage 
arranged for a 4ft. 8$in. gauge of rails. 
The carriage centre is a massive casting 
fitted with a steel pivot and roller path. 
The travelling motion is conveyed through 


Hand Lever for Derrickingsire vettin 


= 
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the pivot pin by a strong steel shaft, and 
both axles are driven by one shaft through 
cast steel gearing. There is only one 


motor on the crane, and it works all the 
motions. This motor, which at full load 
runs at 925 revolutions per minute, 
works through reduction gearing on to 
a countershaft, which in its turn drives 
the winding, slewing, travelling, and 
jib-adjusting motions. The various mo- 
tions are controlled by means of a re- 
versible friction clutch. The motor only 
runs in one direction. It is of the two- 


Hand Wheel for Reversing 


phase brushless type, and is of 20 horse- 


power. The working pressure is 200 
volts, and the periodicity 50. The lifting 


IZ 


gear is of the spur type, and lowering 
is controlled by a strap brake and foot 
lever. The slewing is fitted with an addi- 
tional reversing clutch, in order that the 


motion may be adjusted either way while 
any other motion is being carried out. 
The jib adjustment is brought about by 
power through the medium of worm 
gearing, and is self-locking. 

The crane duty is the lifting of forty 
tons of coal per hour from the barges and 
delivering them into a hopper which is 
15ft. above rail level. The greatest radius of the jib is 30ft. receiver at the lower end of a 24in. elevator. The feeder is 
It is provided with a Hone grab of over half a ton capacity. | driven from the bottom shaft of the elevator by means of a 
The side and plan views shown on this page will serve | sprocket wheel and chain. This wheel also works the agitator 
to show how each motion is carried out. | of the weighing machine. The feeder is introduced for the | 


The weighing machine into which this crane delivers is purpose of regularly feeding the elevating and conveying | 


SS 
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PLAN VIEW OF CRANE MECHANISM 


placed at an angle of 60 deg. with the horizontal. The coti- 


| veyor is driven by means of a 5 brake horse-power motor 


fixed at its upperend. The motion is transmitted through 
worm and worm wheel and spur gearing to the upper driving 


‘shaft. The elevator delivers the coal on to a 2Oin. push- 


proi 
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COAL ELEVATING AND CONVEYING PLANT 


GRAHAM, MORTON, AND CO., LIMITED, LEEDS, ENGINEERS 


~ a lattice girder structure carried H iron uprights made 
rigid by cross and diagonal stays. The 20in. push plate is 
179ft. Gin. from centre to centre of the sprocket wheels driving 
it, and at the end furthest away from the elevator it is pro- 
vided with two outlets or traps by which the coal may be 
delivered into either of two small elevators connecting with 
either side of the coal store. 

These two conveyors are 21ft. and 19ft. from centre to 
centre respectively, and are similar, save in height to the 
elevator already described. They deliver through a shoot 
into either of two push-plate conveyors which run down the 
coal store, being 20in. conveyors, exactly similar to that cn 


te conveyor, working at about 33ft. above ground level, | 


our great railway systems. The Bills of existing companies 
number 62, and the new lines proposed havea length 
of 331 miles, as against 476 miles in session 1899. It may be 
pointed out that notwithstanding this large reduction of 
145 miles, the new capital proposed to be raised is 34 millions, 
which is five millions more than asked for last year. Asa 
corroboration of the statement previously made, it will be 


_seen from Table I. that the Bills of new railway companies 


number 


the two of the lattice girders. These are 73ft. from centre to | 


centre. As the coal is taken along the troughs of these it 
can be dropped into any of the bunkers it passes, through 


holes, provided with doors, which can be opened and closed | 


at will. 

he illustration above shows a diagrammatic of the whole 
apparatus, and it, together with the photograph on page 224 
of our issue of March 2nd, will give an excellent idea of how 
the plant works. 

In addition to the 5 brake horse-power motor already men- 
tioned as driving the main elevator there are a 20 brake 
horse-power motor for driving the long push plate and the 
two smaller elevators, and two 74 horse-power motors for 
driving the two push plates in the coal stores. These motors, 
which together with the 20 horse-power crane motor, are all 
of the Westinghouse two-phase type, work at 200 volts and 
50 periods. The main shaft of the large push plate and 
two smaller elevators is geared down by means of worm and 
and spur gearing, and there are also provided a pair of mitre 
bevel wheels and countershaft on which is keyed a sprocket 
wheel and chain gearing for driving the two smaller elevator 
countershafts. On these shafts there are mounted pinions 
provided with claw clutches, so that either elevator may be 
used as may be desired. The gearing of the 74 horse-power 
motors for the smaller push plates is of the same character— 
worm and spur gearing. 

The current for the travelling crane is picked up by means 
of shoes from three rails, and so as to allow for the revolu- 
tion of the crane, three contact rings are provided in the 
lower part of the crane, arranged concentrically round the 


12, compared with 13 for 1899, and the 
length of the new lines amounts to 180 miles, whereas 237 
miles represented the total length in the former Parliament. 
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an approximate idea of the extent and importance of the 
proposed works 

Passing on to the Bills affecting tramways, there are 
51, which is 11 more than those for 1899, and with a 
capital three times that of its predecessor. The mileage and 
the money for constructing it are allotted as shown in the 
columns of Table2. As might be reasonably supposed, the 
more important tramway undertakings are those promoted 
by the corporations and local authorities of large cities and 
towns. For instance, the London County Council proposes 


In this instance a decrease in the mileage is not attended Tanz I. 
with a corresponding augmentation of capital, which is put : 
Number Length Proposed capital. 

at twelve millions, or about £300,000 less than that required “of of. 
for the greater mileage. Summing up the comparative Bills. line. Byshares.|By loans.) Total. 
| statements, it will be found that together the existing and SES PIT 

: 1,696,000 | 8,787,255 | 10,483,255 
new railway companies Bills number 74 in the present | 
| session, as against 79 for the last; that the length | Scotland.. .. .. .. 7 70 993,000 | 538,000 | 1,531,600 
of new lines 511 miles instead of 713 miles, a decrease of | Ineland 1 : al a 
202 miles; and that the amount of capital required is 46 | 
millions as compared with 41 millions. | Total for tramways, &c., 51 504 | 2,689,000 | 9,825.255 | 12,014,255 


central pivot, and specially-designed rubbing contacts take | 


the current from these. 

The whole of the work has been carried out by Graham, 
Morton, and Co., of Leeds—Jessop and Appleby Bros., Ltd., 
of Leicester, being the sub-contractors for the crane—to the 


designs of Mr. A. J. Lawson, late chief engineer to the County | 


of London Company. 


PRIVATE BILLS IN PARLIAMENT. 


So far as the total number of Bills deposited for the ses- 
sion of 1900, relating to railways, canals, tramways, and the 
supply of gas, electricity, and water, stands, as compared 
with the petitions lodged in the last Parliament, there is 
scarcely any difference worth recording. The same state- 
ment holds with equal force for the amount of capital to be 
raised, bearing in mind that we are dealing with large sums. 
Thus the respective numbers are 213 for the present, and 214 
for the past session, and the money asked for in the same 
period is in round numbers as 94 to 95 millions. It will be 
more convenient to our readers if we place in a tabular form 
a brief digest of the manner in which the total mileage and 
money are subdivided among the principal countries com- 
prising the United Kingdom, and subsequently add such 
remarks and information regarding the more important of 
them which are deserving of more than a passing notice. 
The private Bills relating to railways and canals are scheduled 
in Table I., and number 74 in all, but of this total 


TABLE I. 
a Number} Length Proposed capital. 
Promoted by existing) of of new —— 
companies, bills. line. |Byshares.| By loan. | Total. 
Miles. £ £ £ 
England and Wales 45 252 {17,265,602 |12,855,814 30,120,916 
Beotland 6 23 1,386,500 | 462,166 | 1,848,666 
reland 56 1,509,000 506,165 | 2,015,165 
Il, | 
Promoted by new | | 
companies, 
England and Wales 8 99 | 7,320,000 | 2,893,882 | 9,718,382 
2 | 17 | 1,040,000 | "346,666 | 1,386,666 
64 | ’700,000| 325,000 | 1,025,000 
180 | 9,060,000 | 3,064,998 |12,124, 998 
Total for railways and ae | 
canals .. 511 29,221,102 /16,888,643 745 
| 


cd Propose to authorise tke construction of new rail- 
ie or additional railway works. Judging from the 
wher of Bills, and the mileage of the proposed new lines 
See by existing companies, as compared with those put 
pi _ by new companies, it would appear that the length 

readth of the land is pretty well parcelled out between 


niles, and for other collateral purposes. 


With the exception of the Great Western, all the great | - 


trunk lines having termini in the metropolis seek for powers | to spend £3,000,000 under the powers of its London County 


to make new railways or works in the vicinity of London. 
The Great Central petitions for a loan of £6,000,000 to carry 
out its proposed extensions of ten miles, widening of four 
With the exception 
of the stupendous schemes brought forward in the Water 
Bills, to which a further brief reference will be made, this is 
the largest single sum of money asked for by a good deal in 
the private Bills relating to railways and canals. Next 
comes the South-Eastern with a request, partly on its own 
account, and partly in combination with the London, 
Chatham, and Dover Company, for a modest four millions to 
be raised, three million by shares and one by loan. An 
exactly similar amount, under the same heads, is required by 
the Great Eastern; the London and North-Western want 
three ; the Midland two and a-half; and the Manchester and 
Liverpool Electric Express Railway, a couple of millions. 
In the last scheme it is proposed to make an electric railway 
thirty-four miles in length, to be worked on the monorail 
system. The Manchester City Railway Bill, with a capital 
of two and a-half millions, has been withdrawn, and was not 
read even a first time. 

Of the above Bills, those promoted by the London and 


' South-Western, the Midland, and the South-Eastern and 


| Thames. 


Chatham and Dover Railway Companies authorise railway 
widenings in London and the suburban districts, while the 
Purfleet and Gravesend Junction Railway Bill proposes to 
incorporate a company for making a railway to connect the 
London, Tilbury, and Southend Railway with the South- 
Eastern Railway by means of a tunnel under the river 
A million and a-quarter is not too much to pay for 
this important western metropolitan junction, although 
there are at present, in addition to the antiquated old 
terminus at Fenchurch-street, alternate routes to Southend 
and Tilbury vid St. Pancras, Liverpool-street, Willesden, and 
Chalk Farm Stations. In the other parts of England and 
Wales, as well as in Scotland and Ireland, the proposed lines 
call for no especial notice. , 

The only Bill proposing to authorise the construction of new 
electrical underground railways in and near the metropolis 
is the Baker-street and Waterloo Railway Bill, which 
merely provides for the extension of lines authorised by Act of 
previous sessions. The Metropolitan District Railway Bill, 
however, proposes to empower the company to work the traffic 
on their own lines and portions of the lines of the Metropoli- 
tan Railway Company by electrical energy, generated at their 
own stations. 

The total number of Bills relating to the supply of water 
amounts to 47, as against 64 for the session of last year. Of 
the former 42 belong to England and Wales, and the remain- 
ing five to Scotland ; the Emerald Isle, owing to its perpetual 
verdure, being able to dispense with artificial assistance. 
Twenty-four millions of capital are sought for, but the very 
recent withdrawal of the London Water, Welsh Supply Pill, 
releases eighteen millions of thismoney. Besides the Loudon 
Water, Purchase of Companies, Bill was thrown out las* week 
in the Commons by a majority of 83, one of the principal 
allegations against it being that it was declared to be in direct 
opposition to the recommendations of the Royal Commission 
which had conducted a most careful and exhaustive inquiry 
into the whole subject. Furthermore, the Metropolitan 
Water Companies Bill was ruled out of order by the 
Speaker of the House, which put the final ruin 
upon the general débacle of the London water projects. A 
prominent scheme, which is an exception to the above list, 
is that of the East London Water Bill, which asks for nearly 
a couple of millions to acquire additional lands, to construct 
additional storage reservoirs, and other works, and in cases of 
emergency, and with the consent of the Thames Conservancy, 
to tap poor old Father Thames for a still larger quantity of 
water. The Chelsea and Lambeth Waterworks Companies 
have also Bills of theirs before Parliament, the former pro- 
moters proposing to expend three-quarters of a million in 
pursuit of their object. In about one half of the water Bills 
scheduled in the Report of the Board of Trade to the House 
of Commons just published, there are no particulars given 
respecting the capital, so that it is impossible to obtain even 


Tramways No. 2 Bill, in working their tramways by electrical 
power, and in the carrying out of the necessary agreements 
to ensure a supply of electric energy. The next largest sum 
asked for is that of a million and a-half for the construction 
of tramways in South Lancashire, the erection of generating 
stations for electric traction, purchase of land, widening of 
streets, and other works. Manchester estimates thai its 
additional tramways will absorb a million, Glasgow puts its 
monetary wants at half that sum, and twenty-six other 
corporate bodies apply by tramway Bills for similar powers. 
These facts point in a most unmistakable manner to, first, that 
tramways have found a congenial sphere for their future 
development in large cities and towns and their suburbs; and 


| secondly, that electricity is likely to hold the same place 


as a motive power for them as it does in other countries. 

There is a very perceptible fall between the present and the 
past number of gas Bills, and a corresponding decrease in 
the money figures, the two items standing at 31 against 39, 
and 44 compared with 63 millions. About half of the total 
capital in this session is absorbed by the Gas Light and 
Coke Company, who propose to issue additional debenture 
stock. The Wandsworth and Putney Gas Bill seeks to acquire 
nearly half a million, the Hartlepool Company petitions for 
a quarter, the Newport for some £180,000, and the demand 
of Kingston-upon-Thames for £140.000, and that of the 
Walsall Corporation for £120,000, dispose of the large 
amounts in the sum total. There are fourteen Bills relating 
to the supply of electrical energy, in only nine of which is 
the proposed capital stated, amounting to nearly eight 
millions. The usual procedure, in order to obtain powers for 
the supply of electrical energy, is generally by an application for 
a Provisional Order under the Electric Lighting Acts, but in 
the majority of these Bills many of the clauses requiring 
sanction are outside the scope of these Acts. One example of 
these undertakings deserves to be noticed. It is that of the 
Lancashire Electric Power Bill, which applies to in- 
corporate a company to construct generating stations in the 
county of Lancaster, and to supply electricity within the said 
county. The capital to be raised for the carrying out of this 
colossal enterprise is four millions. 

The majority of the fifty-nine harbour Bills, and Bills 
affecting tidal waters, are small affairs, but a few possessing 
some interest may be briefly alluded to. The Hoylake and 
West Kirby improvement includes the construction of a sea 
wall and embankment halfa mile in length, the making of a 
new street, some heavy sewer work, a new pier, and the 
dredging of the shore and bed of the sea in the vicinity of the 
proposed works. Both the Margate Corporation and the Piet 
and Harbour Authorities of the same watering-place hay_ 
new piers, sea walls, and other alterations and improvements 
in contemplation. A special report was made by the Board 
of Trade with respect to the North British Railway Bill, 
which refers to a very much and frequently-mooted question. 
By this Bill it is proposed to transfer to the North British 
Railway Company the harbour of Borrowstounness. This 
harbour is at present managed by a body of Commissioners, 
half of whom are nominated by the Borrowstouness Burgh 
Commissioners, and the remaining half by the North British 
Railway Company. The general subject of the acquisition of 
docks and harbours by railway companies is discussed in the 
report of the Joint Select Committee of the House of Lords 
and the House of Commons on Railway Companies’ Amalga- 
mation, 1872. In the report, under the head “ Competition 
by Sea,” reference is made to the effects that might arise to 
the public from docks becoming the properties of railway 
companies, and thereby obtaining both a port and the rail- 
ways leading to it, as well as the whole of a certain descrip- 
tion of traffic by sea as well as by land. The remedial 
measures proposed by the Joint Select Committee include 
the following :—‘ Effectual competition by sea exists, and 
ought to be guarded by preventing railway companies from 
obtaining control over public harbours.” To this report the 
Board of Trade desires to draw the attention of Parliament. 

The Provisional Orders claim their share of attention, but 
the consideration of them must be reserved for another 
occasion, 
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THE TRANS-SIBERIAN RAILWAY. 


Tue Russian Imperial Ministry of Ways of Communica- 
tions has issued recently a ‘Guide to the Siberian Railway.” 
This portly volume of nearly 600 pages describes the gigantic 
undertaking, both from technical and economic aspects, and 
also treats of the districts affected by the line, so far as their 
local conditions were taken into account when the surveys 
were made for the main line and its various branches. 
Although this guide is not exhaustive, yet it gives a concise 
picture of the ‘‘ Wonderland of the East,” which is regarded 
as Ultima Thule in Europe, and even in Russia. How- 
ever, an adequate description of Siberia cannot be expected 
for years. 

Of the main line the two important sections between 
Cheliabinsk, in western Siberia, and Ssretensk, 120 miles 
from the north-western frontier of Manchuria, and between 
Khabarovsk and Vladivostock are ready for working. The 
length of these sections is 32434 miles. Including the 
various branch lines, 4297 miles will be open to traftic in 
the near future. These branch lines are: The line to Tomsk, 
594 miles; to Cheliabinsk, 151 miles; the connecting line 
with the Manchurian Railway on the Kaidalova-Chinese 
frontier, 216 miles; from Nikolsk to the Chinese frontier, 
733 miles; and the Perm to Kotlas line, 5414 miles. The 
cost of constructing these lines will amount to 355,377,911 
roubles. 

In view of the enormous expenditure entailed in the con- 
struction, it was resolved that the stations and other necessary 
buildings should not be built on a prescribed hard-and-fast 
line, but on a scale commensurate with the needs of local 
communication. Also from motives of economy the super- 
structure of the railway was made as cheaply as_ possible ; 
for example, light rails were laid, and wooden bridges were 
built. This economy was not altogether justified, and last 
year very considerable sums of money were assigned to the 
Ministry of Ways of Communications for the purpose of 
substituting heavy rails for the light rails, for building iron 
bridges and numerous stations. These operations have 
proved- themselves to be indispensable, as the traffic upon 
the Siberian Railway has already assumed dimensions that 
were undreamed of. The St. Petersburger Zeitung quotes 


the following figures from the ‘ Guide,” concerning the | 


traffic upon the West-Siberian Railway :— 


Passengers. Settlers. Freight. 
1896 .. 160,000 169,000 169,355 tons. 
1897 .. 236,000 .. .. 78,000 311,855 ,, 
1898 379,000 .. .. 195,000 483,871 ,, 
On the Central-Siberian Railway :— 
1898 .. 476,000 .. .. 177,420 ,, 


There is no doubt that the traftic will show a corresponding 
inergase every year. The overland route to the Far Kast will 
not only occupy less time, but it will also cost much less than 
the séa route. The voyage from London to Shanghai now takes 
from thirty-four to thirty-six days, and costs from 650 to 900 
roubles. The journey from London to Moscow takes three 
days, and first-class ticket costs 125 roubles; from Moscow 
to Vladivostock the fare is 114 roubles, and the time occupied 
is ten days, and from Vladivostock to Shanghai, the cost of 
a ticket is 80 roubles, and three days are occupied in the 
journey. Thus the railway journey from London to 
Shanghai, at the present rate of speed of 234 miles an hour on 
the Siberian Railway, can be made in sixteen days at a cost 
of 319 roubles. The second-class ticket costs 200 roubles, 
and the third-class ticket 130 roubles. At the present rate of 
exchange 100 roubles equal £10 2s. 6d. 


When the necessary | 
improvements have been made in the superstructure of the | 
Siberian Railway, which must be a work of some time, the | 


journey from London to Shanghai will admit of being made in | 


ten days. : 


Of far greater importance, however, will be the traffic in | 


goods with China, Japan, and Korea, for these countries do 
not only represent enormous openings for European produc- 
tions, but they themselves produce articles the exportation 
of which is hindered greatly by. the heavy shipping rates. 
Thus it will be the work of the Siberian Railway to facilitate 
the exchange of goods between two continents. In order to 
carry out this task steps must be taken to bring about the 
necessary through communication, since even in the present 
relatively.small amount of goods traffic very great incon- 
venience has arisen from the detention of freight at various 
points. A‘special commission, appointed to deal with this 
delay in the goods traffic, reported that a further outlay of 
about’ 92,000,000 roubles will be necessary in order to bring 
the Siberian Railway up to the level‘of an international line 
of transport. ‘Although this’ gigantic. undertaking has in- 
volved an enormous outlay, it must still be borne in mind 
that the net_yearly receipts from its working are estimated to 
amount to at least 8,000,000 roubles. Thisreturn on the out- 
lay is in itself-very small; but, it must not be forgotten that 
the construction of the Siberian Railway was not undertaken 
in a narrow commercial spirit, but from a desire that the line 
should open up to civilisation a region teeming with natural 
riches. 

The construction of the Siberian Railway and the vigorous 
impulse given thereby to Siberian trade have drawn attention 
to the great rivers of the country, for they can be made to 
serve as feeders of the line. Hydrographical expeditions 
have been fitted out, and they are exploring not only these 
rivers, but also the great inland sea, Lake Baikal, whose shores 
are rich in mineral treasures. Whether the hydrographical 
exploration of Lake Baikal will lead to positive results 
remains to be seen. Recent reports say that the ferry ice- 
breaker has - worked satisfactorily on several trial trips. 
Nevertheless a start has been made in the very difficult work 


of building a line of railway around the southern shore of | 


Lake Baikal. The construction of this latter line is abso- 
lutely indispensable -for making the Siberian Railway an 
international‘line, as otherwise the enforced passage by ferry 
across Lake Baikal would leave the traffic more or less at the 
mercy of ‘the elements, and this would be the case especially 
during the very severe winters of that region. 

After this “cursory sketch of the importance of this 
great line of railway, the “ Guide” 
graphical and economic conditions of Siberia. 
has a superficial. area .of. 5,333,333 square miles, and is 
watered by some of the largest rivers.in the world. These 
rivers and the numerous lakes, among which Lake Baikal has a 
surface of 13,348} square miles, teem with fish, many varieties 
of which weigh as much as 2000 Ib. 

The surface of . Siberia that is capable of agricultural 
development is about 20,000 square miles in extent, and con- 
sists especially ofa thick layer of black earth. Up to the 
present time about 16,500,000 acres have been colonised, and 
the authorities have already begun to parcel out here and 


speaks of. the hydro- | 
The country | 


there the Taigas, or prairies, through which the line runs. 
It goes without saying that Siberia is destined to become a 
new and powerful competitor in the world’s corn supply. 
But its influence will not be felt for some years, since the 
colonists will devote their energies mainly to cattle raising, 
as this industry has proved to be so extremely profitable. 

Although the primeval forests of Siberia have been laid 
waste to a great extent in the most senseless manner, they 
still contain inexhaustible riches in an area of nearly 80,000 
square miles. They consist principally of valuable pine and 
fir trees. No estimate can be formed of the mineral trea- 
sures of Siberia, and the “‘ Guide” can only mention briefly 
the mining centres that are now at work. The mountain 
ranges bordering on the Kirghiz Steppes, north of the Aral 
Sea, contain chiefly crystalline forms of stones, which are 
rich in gold, and in copper and silver-lead ore. The 
Altai Mountains, which are ten times greater in extent than 
Switzerland, consist of several mountainous ranges, and give 
rise to numerous rivers, including all the tributaries of the 
Obi on its left upper reaches, and some tributaries of the 
Irtish. In the river valleys and on the north-western slopes 
of the Altai there are found gold, copper ore, minor precious 
stones, and silver-lead ore, while the Altai varieties of 
porphyry and jasper have long been famous. Moreover, 
there are extensive deposits of coal in the so-called Kusnetz 
region. The mountain ranges of Eastern Siberia are equally 
rich in silver and copper ore, iron, coal, and graphite. The 
goldfields of Eastern Siberia are especially rich, and they 
have a favourable position on the river system of the Vitim, 
Olekma, and other tributaries of the Lena. In Trans- 
Baikalia there are rich deposits of gold, copper, silver, lead, 
iron, minor precious stones, and quicksilver. The mountain 
ranges on the Amur River are similar in character to those 
of the Altai, and the gold and silver mines are especially 
prolific. On the convict island of Saghalien coal, and quite 
recently naphtha, have been found. Along the coast line of 
Eastern Siberia gold-washing is being-carried on at consider- 
able profit. In fact, there is scarcely a mountain range in 
Siberia which does not contain treasures. 

In view of the enormous riches of Siberia, the great sacri- 
fices must be taken into account which Russia has already 
made and has still to make. The total cost of constructing 
the Trans-Siberian Railway will amount to 900,000,000 
roubles, of which sum 501,000,000 roubles have been 
expended. This enormous expenditure, which is making 
itself felt most oppressively at the present time, is warranted 
by the fact that the gigantic undertaking will call into life 
the productive forces of a land which is rich with untold 
wealth. The commercial and industrial circles of Russia are 
called upon to afford every support to the task of developing 
Siberia instead of protesting in their apathy against the 
invasion of enterprising foreigners. 


THE ALLAN LINER TUNISIAN. 


Tue large twin-screw steamer Tunisian, which has been 
built by Alex. Stephen ond Sons, Linthouse, for the Allan 
Line fleet, left the Clyde on Saturday, 31st ult., and arrived at 
Liverpool on the 2nd inst. Previous to her departure from 
Liverpool the Tunisian was tried for speed on the measured 
mile, when a large party of ladies and gentlemen were invited 
to luncheon on board. A mean speed of close on 17 knots was 
obtained. The Tunisian is a sistership, as regards dimensions 
and general arrangement, to the twin-screw Bavarian built 
last year by Denny and Brothers, Dumbarton, and 
described in our impression for August 25th, but she has 
somewhat more power and increased accommodation for 
first-class passengers, while she is also of larger gross tonnage. 
Her dimensions are 520ft. long overall, 500ft. between per- 
pendiculars, 59ft. moulded breadth, and 43ft. moulded 
depth; her gross tonnage being 10,576, as against the 
Bavarian’s 10,376 tons. Her horse-power is about 8500 
indicated. 

The Tunisian is the largest and most powerful vessel ever 
constructed by her builders, and on the occasion of her launch 
early in January this year it was stated by a member of the 
firm that there were close on 6000 tons of steel worked into 
the vessel, with about a million and a-half of rivets, while 
there were nearly 16 miles of electric wires, and as many as 
300 separate rooms. Her construction and design have been 
under the special survey and with the scantlings required by 
the British Corporation Registry for its highest class. There 
are three main structural decks, steel-plated; a complete 
shelter deck, with poop, bridge, and forecastle ; and a prome- 
nade deck for passengers above the bridge. The bottom is 
throughout on the cellular sy3tem, and is capable of contain- 
ing over 1800 tons of water ballast. The holds are minutely 
subdivided by numerous water-tight bulkheads on the most 
approved methods. She is steered by Brown’s steam tiller, 
controlled by the tellemotor from the flying bridge. 

The accommodation for passengers is very extensive. There 
are berths amidships for 200 first-class passengers, and on 
the promenade deck are a number of special rooms, consisting 
of state-rooms, with sitting-rooms and bath-rooms en suite. 
Abaft and below the first-class accommodation, rooms are 
provided for 260 second-class passengers. At the forward 
and after ends of the vessel there is accommodation for a 
large number of third-class passengers, arranged generally in 
four-berth rooms, having spring mattresses in all beds. As 
an instance of the great improvement that has taken place in 
the accommodation provided for third-class passengers, it 
may be noted that there is a large well-lighted reading-room 
for the women and a smoking-room for the men, both apart- 
ments being on the weather deck. . The whole internal fittings 
of the ship have been designed with the view of combining 
substantiality with luxury, and in the result the builders 
deserve every praise. 

The vessel is lighted throughout by electricity ; the instal- 
lation, which consists of between 500 and 600 lights, being 
fitted complete by the builders. To counteract the extreme 
cold of the North Atlantic in winter, the entire vessel is 
heated by a system of copper pipes and ‘ D. S.’S.” patent 
radiators. On the other hand,-as'the climate in summer is 
exceedingly hot, a carefully-designed system of ventilation 
has been provided. Where practicable the natural system 
has been preferred, but in the deeper parts of the vessel, 
where this is not likely to be absolutely efficient, it has been 
supplemented by a system of air trunks and electrically- 
driven fans, thus ensuring a constant circulation of fresh air 
in all parts of the ship. The cooking arrangements necessary 
for the large number of persons on board are of the most 
modern and efficient description, in this respect resembling 
the provision made in ‘hotels’ of the highest class. The 
provision rooms are spacious and well-ventilated apartments, 
those for perishable goods being kept cool by means of brine 
pipes from the main refrigerating system. The refrigerating 


machinery is by Hall, of Dartford, on the brine syst 
in addition to the steward’s stores it is capable of ka’ and 
cool two large cargo compartments, fitted for the pur ®eping 
bringing Canadian dead meat across the Atlantic, siete 
The propelling machinery of the Tunisian, supplied } 
builders, consists of two sets of triple-expansion engines y the 
cylinders 27in., 46in , and 76in. diameter, and a stroke of with 
The pistons are of cast steel, conical in form the Nee 
pressure and intermediate working in separate cast iron li - 
specially hard and durable, in view of the high piston ame 
Piston valves are fitted on the high-pressure cylinders ay 4 
double-ported slide valves for the intermediate and low-pre : be nd 
cylinders ; the low-pressure cylinders having Thom’s mer 
port for increasing the compression. The “goahesd 
columns are provided with water circulation, and there ; 
complete arrangement of water service for cooling all Boch 
engine bearings, notwithstanding that these have very 
bearing surfaces. “ange 
The reversing gear is of the “all-round” type; the y, ie 
gear, the usual double-excentric link motion. © ~~ 
An Aspinall’s governor fixed to the pump levers recylatec 
speed of each set of engines. 
formed of rolled steel plates, and have cast iron doors, The 
crank shafts are of steel and the tunnel and propeller shafts 
of wrought iron, the propeller shafts being lined with betes 
for the full length of the stern tube. The propeller is thes. 
bladed, the blades being of manganese bronze, bolted to cast 
iron bosses. Steam is generated in six single-ended main 
boilers, 15ft. 9in. diameter, and 12ft. long, and one auxilia 
boiler, 14ft. Gin. diameter, and 11ft. 6in. long. The ps 
boilers are fitted with Howden’s forced draught, air bein: 
supplied to the furnaces by two 96in. fans. The ennitier 
is a natural draught boiler. The working pressure in al] the 
boilers is 2001b. per square inch. The auxiliaries include 
Lee’s ash ejectors, Weir’s feed-water heater and pumps, “ Bon 
Accord ” pumps for the circulating water, Quiggin’s evaporator 
and filter, and fire pump, &c. 


THE CUNARD STEAMER IVERNIA. 


In a recent issue of THE ENGINEER, when describing the 
launch of the Cunard steamer Ivernia at the yard of (. g, 
Swan and Hunter, at Wallsend-on-Tyne, some particulars 
were furnished of this, the largest, steamer built on the 
North-East Coast. She has now run her measured mile trials 
in the North Sea, and has made her maiden trip from the 
Tyne to Liverpool, the results being satisfactory to all con. 
cerned. 

The engines of the Ivernia, illustrated on page 351, consist 
of two sets of the quadruple-expansion type, built by the 
Wallsend Slipway Company, and balanced on the Yarrow, 
Schlick, and Tweedy system. The cylinders are 28}in., 4lin, 
584in., and 84in. in diameter, and the stroke 5din. Nine 
single-ended boilers are fitted, each being 154ft. in diameter 
and 114ft. long, there being three furnaces in each. The 
working steam pressure is 210 lb. to the square inch, and the 
boilers are fitted with Howden's system of forced draught. 
Piston valves are fitted to the high-pressure and _ two- 
intermediate cylinders, and slide valves to the low-pressure 
cylinder. 

As will be remembered, the Ivernia is 580ft. in length 
between perpendiculars, while her extreme breadth is 64}ft. 
and her moulded depth to upper deck is 414ft., and to shelter 
deck 494ft. Her gross tonnage is about 13,900 tons, being 
slightly more than that of the Campania and Lucania. Her 
actual speed on a six hours’ trial is 16°75 knots, and she 
made the run from the Tyne to the Lizard in 41} hours. Her 
indicated horse-power when at full speed is 10,500, and the 
engines then work at 90 revolutions per minute. 

The Ivernia is supplied with two pairs of Weir's feed 
pumps with direct-contact feed heater, two centrifugal cir- 
culating pumps of Gwynne and Co.’s manufacture, one Harris 
feed filter, two evaporators, and two distillers, with three 
pumps by the Liverpool Engineering Company; the evapora- 
tors also act as winch condensers. She has also a large 
Cameron ballast donkey, two duplex fire and bilge pumps, 
one sanitary pump worked off the main engines, a bath 
and service pump, a fresh-water pump, two Howden’s forced 
draught, fans with two engines to each and two steam ash 
hoists. 

The Ivernia, as a well-designed passenger and cargo steamer, 
reflects the highest praise upon the skill and experience of 
Captain Watson, the esteemed general superintendent for the 
Cunard Company, also upon Mr. James Bain, the company’s 
able engineer superintendent. The construction and general 
finish of the vessel are also creditable to her builders—Messrs. 
Swan and Hunter— while the engines and boilers are only such 
as might be expected from the Wallsend Slipway Company, 
under the management of Mr. Andrew Laing. 


THE Losses DUE TO MANUFACTURE IN CONDUCTORS. 
Although it has been recognised for a very long period that the 
handling of annealed copper raises its electrical resistance, as well 
as hardens the material itself, there does not seem to be any pub- 
lished data as to the range of these effects. A series of expert 
ments has recently been carried out to ascertain the loss due to 
stranding in a copper cable of ninety-one wires. The wire was 
specially supplied by the maker, and each wire was carefully 
measured for length, weighed, and tested for conductivity. The 
bundles of wire were numbered, and were used in consecutive 
order, that is, 1 formed the centre wire, 2 to 7 the next ring, 5 to 
19 the next, and soon. A few bundles were rejected, as the wire 
was about 4 mil under size, and tested just under 100 per cent. con- 
ductivity, Matthiesen’s standard. The great majority of the wires 
were a trifle over gauge, and tested from 101 to 102 conductivity 
percent. One bundle was rejected because it was too much over 
gauge—nearly I mil. The length was measured on a base line; 
the weight was measured twice on large and small scales and in 
bulk. As regards gauge, about sixty observations were taken per 
250 yards. The resistance was taken by Elliott’s potentiometer and 
Wheatstone’s bridge. The wires were then wound on to the drums 
or bobbins of the stranding machines, and were treated in the 
same way as any ordinary cable, except that each piece cut off was 
preserved, labelled, and subsequently weighed. The cable was 
made thus:—First, 7 strands, 19, 37, 61,91. The seven-strand 
was cut to the desired length. As the cable grew in size it came 
through the die as rigid as a steel hawser. The great strain on 
the cable wasnot measured, but for such a short length as that inter- 
vening between the die and the drawing-off drum tobe quite rigid; 
the strain must have been very great. The completed conductor 
was then measured along the line, and was found to be the 
same length as the first seven strands. The cable was then 
covered and completed, and after immersion in the water for ig 
two days the conductivity of the ninety-one wires was 93 per cen f 
of Matthiesen’s standase, as against an original conductivity © 


101 to 102. This remained constant. All the electrical tests were 


taken by the same observer, but additional observations were taken 
to confirm his results, 
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THE INSTITUTION OF NAVAL ARCHITECTS. 


Tue forty-second session of the Institution of Naval 
Architects began at noon on the 4th inst., in the hall of 
the Society of Arts, John-street, Adelphi. There was a 
moderate attendance. 

The proceedings commenced with the reading of the 
annual report of the Council for 1900. During the year 
which has just elapsed the Institution has made satisfac- 
tory progress. One hundred and sixty new Members, 
Associate Members, and Associates have been enrolled, 
while the losses due to death and resignation have 
amounted to forty-six, leaving a net gain of one hundred 
and fourteen. An annexed statement of receipts and 
expenditure proves that the financial position of the 
Institution is satisfactory. The Council having accepted 
invitations last spring from the Mayors and Corporations 
of Newcastle-upon-Tyne and Sunderland, and from 
the President and Council of the North-East Coast 
institution of Engineers and Shipbuilders, to visit the 
districts of the Tyne and Wear, a most successful summer 
meeting of the Institution was held in those localities on 
July 18th and the four following days. The warmest 
thanks of the Institution are given to the Reception 
Connnittee, to the Corporations of Newcastle-upon-Tyne 
and Sunderland, to the Commissioners of the River Tyne 
and of the River Wear, to the directors and officials of 
the North-Eastern Railway Company, to the Council of 
the Literary and Philosophical Society, and to all firms 
and private individuals who, by their efforts and their 
hospitality, brought about one of the most successful and 
instructive meetings which has ever been held by this 
Institution. It has already been announced by circular 
to the members that the Council have accepted an invita- 
tion from >the President of the Association Technique 
Maritime,-M. I. de Bussy, to take part in the Inter- 
national -€gngress of Naval Architects and Marine 
Engineers, which is to be held next summer in connection 
with the Paris International Exhibition. As the Council 
are anxious $0 do all that they can to co-operate with their 
French colleagues—from whom they have always received 
the utmost kindness—in promoting the success of the 
forthcoming Congress, it has been determined not to hold 
a separate summer meeting of the Institution this year. 
The Council have recently received a warm invitation 
from the Lord Provost, Magistrates, and Council of 
Glasgow to visit that city in the vear 1901. The invita- 
tion has been accepted. The Council have had great 
pleasure in awarding a gold medal to Mr. J. Bruhn, B.Sc., 
for his excellent paper on ‘‘ The Stresses at the Discon- 
tinuities iw a Ship’s Structure,” and a premium to Prof. 
W. E. Dalby, M.A., B.Se., for his paper, ‘* The Balancing 
of Engines, with Special Reference to Marine Work.” 
The Council much regret to announce the death of two 
of its vice-presidents, the late Admiral Sir F. W. E. 
Nicholson, Bart., C.B., and Sir James Wright, C.B., 
formerly Engineer-in-Chief of the Royal Navy; and of one 
Associate Member of Council, the late Mr. Thomas 
Ismay, whose loss will be deeply felt. The death is also 
announced of Mr. Dixon Kemp, who was for many years 
an Associate Member of the Council; and of Admiral 
Colomb, a naval officer of high distinction, who took an 
active interest in the Institution. The death of 
Mr. W. H. Tindall, late chairman of Lloyd’s Register, 
which was announced in the last annual report, has caused 
a third vacancy in the list of vice-presidents. As two of 
these vacancies have occurred among the non-professional 
vice-presidents, the Council have, under Rule 34, filled the 
places by the election of Sir Andrew Noble, K.C.B., 
F.R.S., of the firm of Sir W. G. Armstrong, Whitworth, 
and Co. Limited, and Mr. John Glover, the chairman of 
Lloyd's Register of British and Foreign Shipping. The 
election to fill the third vacancy, which occurs in the list 
of professional vice-presidents, took place under Rule 32. 
Dr. J. Inglis was elected. 

The President—the Right Hon. the Earl of Hopetoun, 
G.C.M.G,. — then delivered the following address :— 
* Gentlemen, I think the report which has just been read 
proves that, during the past year, the Institution has 
made steady progress and done much useful work. The 
increase of membership is the largest that has taken 
place in our history, but I regret that it has, to a certain 
extent, been counterbalanced by a heavy list of losses by 
death. Two of our vice-presidents, Sir James Wright 
and Sir Frederick Nicholson, have died since our last 
annual meeting. Sir James Wright was Chief Engineer 
of the Royal Navy during a period of great changes, the 
introduction of which into her Majesty’s ships was 
facilitated by his judgment and ability. Sir Frederick 
Nicholson, though less known to the members, was at 
one time a zealous worker on the Council. We have 
also, I deeply regret to say, lost in Mr. Thomas 
Ismay an Associate Member of Council, who was one 
of the most active forces at work in the mercantile 
marine of this country. His name will always be asso- 
ciated with the magnificent success of the White Star 
Line of transatlantic steamers, and it was only last year 
in my annual address that I had the pleasure of con- 
gratulating him on_the successful launch of the Oceanic, 
the latest and largest addition to that famous fleet. 

“Gentlemen, this has been a year that will never be 
forgotten in the annals of the mercantile marine of Great 
Britain. Her Majesty’s Government, on the outbreak of 
the war in South Africa, found themselves compelled to 
rely solely upon the merchant steamers of the country, 
in order to transport to the scene of operations the largest 
military force that has ever been sent across the seas by 
any State in the world’s history. It is. satisfactory to 
learn, on the authority of the First Lord of the Admiralty, 
that the work..has.been,.admirably.performed. As far 
back as February 17th .181 transports and freight ships 
had already been employed to carry over 132,000 officers 
and men, together with 50,000 horses and mules, and the 
stores and material -for-this- large force... These figures 
are exclusive of the troops, horses, &c., conveyed from 


India and the Colonies. Though the distance traversed 
was 6000 miles, not a single life has been lost during the 
operation, and the few mishaps that have befallen the 
steamers have been due to the risks of navigation. Since 
the date of the First Lord’s speech, the figures mentioned 
above have been very considerably increased; but, 
nevertheless, the immunity from accident continues. 
The fact thai it has been found possible to confide, with 
perfect security, the safety of its principal fighting force 
to the ships of private owners entitles me to con- 
gratulate them, as well as the builders and the 
registration societies which framed the rules under which 
most of the vessels and engines were constructed, upon 
having created a mercantile fleet of such efficiency that 
the State was enabled to make full use of it in its hour of 
need. We have always been accustomed to reckon the 
mercantile marine as one of the greatest of our commer- 
cial assets, but I doubt if the people of this country have 
hitherto been aware that they also possessed in it a 
military factor of the first importance. It is, therefore, 
on national, as well as on commercial grounds that I am 
able to congratulate our shipbuilders upon the fact that, 
in the year 1899 they have again broken all records with 
an output of mercantile shipping amounting to 1,416,791 
tons, a figure which exceeds the total of the previous 
year by 49,000. In addition, warships having a total 
displacement of 168,590 tons were launched in British 
yards, of which about two-thirds were built in private 
establishments. The orders now in hand, it is true, show 
a slight diminution when compared with the figures of 
the corresponding period last year. The latest returns 
prove that 1,306,751 tons are now under construction, as 
against 1,400,000 tons a year ago; but this falling off will 
hardly occasion surprise when we consider how intensely 
active the shipbuilding industry has been since the 
termination of the great labour dispute in 1897. The 
returns bear witness to the continually increasing size of 
merchant steamers, for no less than sixteen vessels of 
10,000 tons and upwards were being built, of which eight 
were launched during the year, exclusive of the Oceanic, 
to which I referred in my last annual address. Of these 
the largest was the Ivernia, of 13,900 tons, which we 
had the advantage of inspecting, thanks to the kindness 
of C. S. Swan and Hunter, on the occasion of our visit to 
Newcastle-upon-Tyne. 

“The sale of British vessels to foreign owners appears 
to be going on at an increasing rate. During the last 
year no less than 609,589 tons were transferred to foreign 
flags, this being the largest figure on record. Nevertheless, 
the net additions to the British Register were con- 
siderable, having amounted to 399,865 tons. The number 
of ships on the Register, however, shows a diminution of 
195, in consequence of large removals of sailing vessels 
from the lists. 

* Our foreign friends, who are such active supporters of 
this Institution, have, I am glad to say, fully shared in 
the prosperity of the shipbuilding industry. In France 
90,000 tons of mercantile vessels and warships, of 65,000 
tons displacement, were launched. The construction of 
sailing ships, almost abandoned elsewhere, continues to 
flourish under the French bounty laws. The returns 
include two such vessels, the Ville de Mulhouse and the 
Ville de Havre, each of 3214 tons. 

“The returns for the United States, Germany, and Italy 
all show considerable increases over even the noteworthy 
figures of the previous year. About one-third of the 
tonnage launched in the States was for service on the 
great lakes. It may give an idea of the importance of the 
water-borne commerce of these inland seas if I mention 
that eleven steamers of upwards of 4000 tons, and two 
sailing barges of over 5000 tons each were launched last 
year for the Lake trade. 

“The Germans have again distinguished themselves by 
the construction of several steamers of very large size, 
These include the Patricia, of 13,292 tons; the Grosser 
Kurfiirst, of 12,500 tons; and shortly after the close of 
the year they launched the Deuischland, of about 
15,500 tons, which, next to the Oceanic, is now the 
largest vessel afloat. 

“ Turning to the Royal Navy, the new shipbuilding pro- 
gramme appears at first sight to be a somewhat modest 
one. In the coming financial year it is proposed to lay 
down two battleships, six first-class armoured cruisers, 
one second-class cruiser, and six small vessels. It must 
not, however, be forgotten that we have already under 
construction a large number of armoured and unarmoured 
vessels. In the course of the coming year there will be 
building or completing the following ships :—Seventeen 
battleships, twenty armoured cruisers, one first-class 
protected cruiser, one third-class cruiser, and thirty-six 
other vessels of various classes; a very tolerable-sized 
fleet in themselves. I cannot, however, refrain from 
expressing the regret which I share with the naval 
authorities that, owing to a variety of circumstances, 
such as the non-delivery of material, the rapidity of 
construction, of which we have in the past been so justly 
proud, has not during the last two or three years been 
fully maintained. So far as I have been informed, the 
chief causes of delay have been owing to restricted 
output of the best class of propelling machinery and of 
armour plate. The situation has been described by the 
First Lord of the Admiralty as one of some difficulty. In 
my opinion it might resolve itself into one of some 
gravity, or even danger. I cannot myself believe that 
we have reached the limit of our producing power in 
these two directions, or that we are straining our 
unrivalled resources. The difficulty of procuring armour 
plate seems to be the more acute of these two questions. 
I venture, with the utmost respect, to suggest that two 
courses are open to the Government. Either to extend 
by means of orders guaranteed over a series of years, the 
number of firms capable of supplying armour plate; or 
for the State itself to undertake its manufacture. I am 
aware that. this latter course is open to serious objec- 
tions, which I need not particularise, but I am confident 
that the people of this country are so fully alive to the 
absolute necessity of possessing an all-powerful fleet that 


they will not consent, year after year, to see money which 
they cheerfully grant for constructive purposes eith 

allowed to lapse, or else devoted to purposes other th a 
those which their representatives intended it for, - 

“Tt must be satisfactory to all those who closely 

the conditions of efficiency and mobility of a fleet to Je 
that the Admiralty are giving their earnest attention te 
the question of fleet auxiliaries. While it is high} 
desirable that every warship should be, to the greatest 
possible extent, self-contained, no modern squadron can 
be considered independent unless accompanied }y 
specially fitted colliers, waning ships, magazine ships 
hospital ships, and distilling ships. Looking to the 
extreme rapidity with which modern naval warfare js 
likely to develop, it is to be hoped that too great reliance 
will not be placed upon vessels improvised at the last 
moment to fulfil these purposes. 

‘* Another question, which might become a burning one 
is the restriction upon the employment of wood in ali 
fighting ships. | Many foreign nations are, I believe 
entirely abandoning the use of wooden decks and wood 
fittings in their military marines. If we are not followiny 
their example as closely as some might wish, it is because 
our ships have to keep the sea for longer periods than do 
those of our neighbours, and we are bound, therefore, to 
give greater consideration to their habitability; jut, 
while we do not lose sight of this important factor in the 
health and efficiency of our ships’ companies, it js 
earnestly to be hoped that all inflammable material wil] 
be cut down to the narrowest possible limits, and be made 
easily removable when clearing ships for action.” 

The address concluded with a graceful reference to the 
meeting of last summer, and a repetition of the statement 
concerning the forthcoming Paris and Glasgow meetings, 
After the transaction of some formal business, Admiral 
Fitzgerald read a paper on “The Imperial Japanese 
Navy,” which will be found on page 364. 

No discussion followed the reading of Admiral Fitz. 
gerald’s paper. A Japanese naval officer present suid a 
few words in very fair English, in which he thanked 
Admiral Fitzgerald, and said that the paper was very 
accurate. Mr. Martell said that Japan was making great 
progress with the construction of a merchant navy, and 
had applied to Lloyd's for a surveyor in order that their 
ships might be in all respects up to date. A highly com- 
petent surveyor had accordingly gone to Japan. A vote 
of thanks having been passed, 

Mr. B. Martell then read a paper entitled “ A Short 
Account of some of the Changes which have been intro- 
duced into the Types, Sizes, and Construction of Ships 
during the period of my connection, extending over forty 
years, with Lloyd's Register of British and Foreign Ship- 
ping.” The paper opens with some notes on the con- 
ditions of shipbuilding in 1860, and follows the moditica- 
tion of rules made by Lloyd's as new structural materials 
and designs were introduced ; then follow some notes on 
the tonnage of ships, with several tables ; and then the 
following passages, which appear to us the most interest- 
ing in the paper :— 

In July, 1891, I had the honour to read before this Institution a 
paper dealing with the alterations in the types and proportions of 
mercantile vessels. In that paper it was shown how various types 
had been brought into existence as the result of experience, or to 
meet the exigencies of trade. 

IT need not now repeat pi ten ik ms given therein of the types 
which had successively been introduced up to that period : hut in 
continuation of that paper it may be remarked that, while © well 
deck " steamers at that time formed so large a perventage of the 
number of ordinary cargo steamers, comparatively few are now 
being built. and these are principally intended for the coal trad: 
or are small vessels for the coasting trade, The partial awning 
deck steamers, which, itt the period referred to, were much in 
favour with shipowners, have also given place to other types, and 
but few are now being constructed, while those having a raised fore 
deck, which formed the subject of discussion on the paper referred 
to, have entirely gone out of fashion. The tendency has been to 
revert to flush-deck vessels, having short poop, bridge-house, and 
forecastle, as in the earlier type of steamer, but of much greater 
relative breadth to depth. e deep narrow ships which were so 
commonly built in the seventies, and to which I drew the attention 
of this Institution in March, 1880, have long since ceased to be 
built. The erroneous impression that breadth was an insurmount- 
able deterrent to speed was removed by the experiments made by 
the late Mr. Froude, and, since —— attention was directed to 
the large number of losses of badly-proportioned steamers, due to 
insufficient stability, the relative proportion of breadth to depth 
has been greatly increased. ; 

In 1879 the average relation of registered depth to breadth in 
vessels of the three-deck type was °69, in 1890 it had fallen to “62, 
and in 1899 it had still further fallen to °52. A type of vessel 
which has been much in favour for certain trades during the past 
few years is the large single-deck steamer, having a tier of middle 
or lower deck beams, but no deck laid thereon, There is also a 
tendency to lengthen the bridge-house in steamers, and in some 
cases it has been extended over more than half the vessel’s length 
amidships. Another type of recent development is generally 
known as the “‘shelter-deck” steamer, having a continuous super- 
structure all fore and aft, with one or more ‘‘tonnage openings 11 
the deck. These vessels are constructed principally for the cattle 
trade, the space between the upper and shelter decks being fit 
for that purpose. Some of the larger vessels of this type have a 
bridge-house of considerable length, built above the shelter deck 
for cabin accommodation. The turret-deck steamers, introduced 
by Doxford and Sons, and the trunk-deck steamers, introduced 
by Ropner and Son, are so well known to the members of 
the Institution that I need only mention them as instances of new 
types created within the last decade. ; 

he subject of water ballast is now occupying a great deal of 
attention in consequence of the great increase in the breadth of 
ships, their comparatively light draught, and the fact that those 
vessels employed in the American trade mostly proceed to that 
country in ballast. . : 

In the paper which I read before the members of this Institu- 
tion in August, 1877, I described the early history of the subject, 
and the various systems of construction of double bottoms for 
carrying water ballast. At the present time very few steamers 
at bail without a double bottom for water ballast. Either the 
cellular or McIntyre system of construction is adopted. Deep 
*midship tanks, in addition to fore and after peak tanks, are now 
largely fitted, particularly in cargo steamers intended for the 
Atlantic trade. One notable step in this direction is the construc: 
tion of side tanks for a considerable portion of the length. The 
first of this kind was the Mancunia, built by Gray and Co., at 
West Hartlepool in 1898, in which the side tanks have a capacity 
of upwards of 700 tons of water ballast, in addition to the ordinary 
cellular double bottom. : 

As regards changes in methods of construction, there may be 
mentioned the adoption of web frames in lieu of hold beams oF 
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general result of th 4 
sume, i fter, deep framing, or, as it is sometimes termed, girder 
Not long # me into use. It has since been largely adopted in place 
fanning mes or hold beams, and rules for this system of framing 
of We» ‘plished by Lloyd’s Register in 1895, 
were pu ‘marks may be made regarding the progress in the con- 
A few vomell for carrying oil in bulk, a subject on which I 
id» paper before the members of this Institution at Liverpool, 
hip ae At that time there were only about ten steamers specially 
in 18° d and engaged carrying oi! in bulk on oversea voyages. 
ee erent issue of Lloyd’s Register shows a list of 174 steamers 
and iments have been made in the construction of these vessels 
result of 
there has been 


t until about 1886 that the system became 


struction 


a great increase in size. Instead of vessels of about 
1300 tons, as first employed in this trade for oversea voyages, the 
Jast additions to the Heet of steamers carrying oil in bulk are 
upwards of 6000 tons gross register, and over 400ft. in length. 

In conclusion, Mr. Martell referred briefly to the load- 
Jine question. 

There was no discussion. After a few words from Mr, 
Lvle in praise of Lloyd's, Mr. Dutton, who called atten- 
tion to the work done very many years ago by Messrs. 
Thos. Vernon and Son, of Liverpool, who put a new stern 
on the Great Britain after her rescue from Dundrum Bay, 
described in a recent impression, and some appreciative 
sentences by Mr. Thompson, a vote of thanks was passed, 
and the meeting adjourned for luncheon. 

The hall, when proceedings were resumed, was nearly 
The most languid interest, indeed, was displayed 
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throughout the day. The paper by Captain G. Russo, 


| 
Some vessels had been so built in the early | laws of propulsion are the simplest case and the most 


familiar. The navipendulum appears to be a further 
development of Euler’s pendulum, described in his 
* Dynamics,” 1756, of which we see familiar illustrations in 
the oscillations of a cradle, a hemispherical bow], or a pen 
nib, on a horizontal plane. Mr. Macfarlane Gray’s pro- 
posed Cradle of the Deep would require to be constructed 


of great size to give the occupants a taste of the real | 


sensations. When dealing with the rolling oscillations of 
ships among waves, the supporting surfaces shown in 


| Plate f, on which the ship may be supposed to roll, must | 
/no longer be considered plane; and a very slight con- | 
vexity, such as can soon arise in actual wave motion, will | 


roduce instability, and help to explain the curious loss 
of stability observable in smalj sailing boats on the top of 


a wave; thus a convexity of which the radius of curva- | 


ture is roughly 
M 


GM=l1ft., and BM=15ft., this gives a radius of curvature | 


of 225ft. The oscillations considered in the paper are 
plane oscillations, a combination of rolling and dipping. 
He handed round for inspection some stereoscopic 
diagrams, due to Prof. Slichter, of Madison University, 
U.S.A., which exhibit a combination of the three move- 
ments of rolling, pitching, and tossing, as would be 
experienced by a particle of the ship, say a passenger in 
a cabin; the diagrams had been produced photo- 
graphically from pendulum motion, and so represented 
actual results. 


Fig.3. 


As no one else rose to speak, a vote of thanks was 


Royal Italian Navy, which we give elsewhere, was , passed, and the meeting broke up at an unusually early 
read by the secretary. It was probably understood. by | 


not more than a dozen of the audience. The diseussion 


was very short. A letter was read from Mr. Froude, who | 
expressed regret that he could not be present. He | 


aduired the boldness of conception of the inventor of the 
apparatus. So far as he had an opportunity of examining 


the paper, it seemed to be theoretically sound. It was | 


true that it could not give with minute ome the abso- 
lute figures for a ship, but what was wanted Was the 
means of making comparisons, either between two ships, 


or the same ship with different loading: When a ship | 


Was simply following the motion of a wave slope there 
Was no resistance and no effort, and the resistance pro- 
vided in the machine would introduce errors if the 
machine was used for such cases, and it would not deal 
at all with confused-seas such as are but too often met 
With in real life. 

Mr. Denny said that it was extremely difficult to carry 
out any experiments, either in a model tank or at sea, on 
rolling. Besides, in real work there are very varying con- 
ditions that cannot be imitated. His firm had tried the 
effect of waves on the power required to propel a vessel, 
the waves being set up by rocking boards in the experi- 
mental tank, but they were a failure. The waves did not 
go far enough down the tank. The work of producing 
them was extremely laborious, and the delicate hauling 
mechanism was imperilled. After all, the rolling ques- 
tion was in the tea. of the captain and the stevedore. 
They provided all their ships with an instrument by 
Which the captain could readily calculate in a few 
minutes the roll of his ship with a given stowage of 
cargo, but not one man in a hundred can be induced to 
use the instrument. 

The secretary read an amusing communication from 
Mr. Wingfield, who stated that several years ago Mr. 
MacFarlane Gray had proposed the construction of cabins 
Placed on rockers curved to give the same motion as 
they would acquire in a storm, and in these raw stokers 
Were to be shut up for a fortnight in order that they 
might learn not to be sick when they went to sea. 

Professor A. G. Greenhill said this paper of Captain 

USSO Was an interesting extension to rolling motion of the 
principle of mechanical similitude, of which Froude’s 


hour, having expired simply from inanition. 
The Annual Dinner was held on Wednesday evening 
at the Hotel Cecil, the Earl of Hopetoun presiding. 


THE ROLLING OF SHIPS ON WAVES. 


THE paper, on * An Experimental Method of Ascer- | 


taining the Rolling of Ships on Waves,’ contributed 
by Captain G. Rus8o to the Institution of Naval Archi- 
tects, whilst exceedingly interesting, is of considerable 
length, and involves mathematical theorems and state- 


‘ments which we believe will appeal to but a limited 


| 


number of our readers. We therefore’ propose reprint- 
ing only such parts as refer to the ingenious machine 
used by Capt. Russo, and giving abstracts of such other 
parts as will render the theory and action of the machine 
intelligible. The idea at the root of Capt. Russo’s 
apparatus is to replace an actual model of a ship by a 
‘*pendular body of a special form "” which he calls a navi- 
pendulum, whilst, instead of water, a rigid flat surface is 
given a wave-like motion. 

The navipendulum is designed on the principle that a ship float- 
ing in an upright or inclined position may be compared, from a 
statical point of view, to a supported body, supposing that this 
body be the ship herself, freed from the action of the surrounding 
water, and that the geometrical surface, which is the /ocus of the 
centres of buoyancy for all the conceivable inclinations, should 


become a material surface through which the ship stands upon a 


horizontal plane or basis. If only transverse inclinations are con- 
sidered, as is now the case, then the surface of the centres of 
buoyancy may be replaced by a cylindrical surface, having for its 
cross section the line of the centres of buoyancy in a transverse 


| section of the ship. In so doing, we suppose—as is commonly 
| assumed—that the centre of buoyancy, as the ship heels from the 


upright position, always remains in a plane transverse to the ship 
—plane of inclination. 

he cylindrical surface selected for the pendulum should be that 
which has all its points as near to the centre of gravity as possible. 
It will be understood that for small arcs of rolling 10 deg. to 
12 deg., the centre parts of such curves as those shown in Fig. 1 
are cylindrical. Now, using the well-known theory of mechanical 
similitude, a pendulum such as that shown in Fig. 2 may be made 
to represent a ship by letting the curved face J on which it 
swings conform to a curve such as has been described, and by 


bringing the centre of gravity to the desired point by the adjust- | 


is sufficient for instability ; suppose | 


| ment of the bob weights. The author of the paper expresses this 
| as follows :—- 
* Let us have a body, Fig. 2, fit to oscillate by rolling upon a 


Fig. 1 
lane by means of a cylindrical surface, the cross section of which 
| 1s similar to the curve }, drawn for a given ship, parallel to the 
curve of the centres of buoyancy, and passing near the centre of 


Direction of advance 
> 


gravity ; let the ratio of similitude, arbitrarily fixed, be A; let 
such a body have its centre of gravity in the plane of symmetry 
of the cylindrical surface at a distance d = A H from the central 
| straight line, H being the corresponding distance for the ship. 
| Let the weight of this body be x D, D being the displacement of 
| the ship, and «a certain ratio of similitude arbitrarily fixed ; let 
| its moment of inertia about the longitudinal axis passing through 
its centre of gravity be u A? Ig, Ig being the corresponding element 
for the ship. Given these conditions, the oscillations of a body 
| composed in such a manner, which constitutes my navipéndulum, 
| will ‘be similar to the oscillations of the ship.” 

. The pendulum consists of a tubular shaft, two heavy disc-shaped 
bobs, which, by means of pressure collars, may be fixed at any 
required position along the shaft, and two steel blades B, having 
| their lower edges cut in conformity to the special line b—see Fig. 1 
-—on a reduced scale, and fastened to a central piece, internally 
hollow, as a prismatic box, rigidly jointed to the shaft. The edges 
b of the blades are somewhat sharpened ; they roll along a couple 
of grooved bars 7, mounted upon asolid plate L L, which is crossed 
by the shaft of the navipendulum through an opening cut between 
the two bars. A navipendulum composed as above may be arranged 
so as to represent different ships, only by changing the two blades, 
and by setting the two bobs in the required positions along the 
| shaft. 
| A navipendulum arranged in accordance with the form shown by 

Fig. 2 is subject to very little resistance, so that it can perform a 
| few thousand oscillations before stopping. In order to give it a 
| certain curve of extinction, it is necessary to purposely add some 
| feature acting upon the rolling body, in such a way as to obtain the 
| requisite gradual degradation in the range of oscillation. Various 

devices can be used, but the method to which preference has been 
| given—shown in Fig. 3—consists of a block D of wood bound fast 
| to the shaft A A of the navipendulum ; this block is cut in its 
upper part according toa certain cylindrical surface mx. A leather 
belt C C is stretched above the block D, in a direction parallel to 
the commarting plane. As the navipendulum rolls, the block D 
continually rubs against the belt, from whence a friction arises 
opposed to the motion, and forming a resisting couple, f7,, with the 
frictional resistance acting along the supporting plate. -The moment 
of the resisting couple is greater or smaller according to the 
pressure which the block D makes against the belt, removing it 
more or less from its original straight direction, in the successive 
inclined positions. In order to secure that the desired curve of 
extinction be conferred on the navipendulum, the, upper surface 
of the block D is reduced to the required form in a quite practical 
way by successive experiments ; this operation does not imply any 
ditticulties whatever. 

The apparatus for producing a wave-like motion is now to be 
considered. The waves are supposed to form regular indepen- 
| dent series, successive waves having the same dimensions and 
| period ; and it is supposed that the laws of the trochoidal theory 
| are verified in the wave motion. 

Both the theory underlying the apparatus and the mechanical 
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CAPT. RUSSO’S NAVIPENDULUM APPARATUS 


Fig. 7 


Fig. 8 


method of imitating a wave will be better understood from Figs. 4 
and 5 than from pages of explanation. isi 
and falling waves are represented by dotted lines. Supposing the 
black lines to represent little rafts Hoating on the surface of such 
waves, it will be seen that the perpendiculars to such little rafts 
all pass through a common point P. A similar motion is readily 
given toa small rigid plate by a simple mechanical contrivance, 
such as that indicated in Fig. 5, and if, by any contrivance what- 
ever, such a motion is realised, a special property of the wave will 
be preserved, namely, the one concerning the direction of the 
apparent weight, or the virtual upright, which will be directed, 
during the motion, along the straight line joining the point M 
with P, or, in other words, along the normal to the raft a b. 
Thus, supposing, for instance, a small cavity to exist in the middle 
point of the plate, and a small quantity of water to be contained 
in it, this water will remain at rest, relatively to the plate, during 
the motion, in the same manner as if the plate were at rest ina 
horizontal position. Or else, supposing a body of small size to be 
placed on the point M of the plate, its conditions of equilibrium 
will be the same as if the plate were horizontally at rest. Like- 


In Fig. 4 a series of rising | 


in the same vertical plane, uniformly revolving on their geometrical 
axis O O), represent the two axes of rotation projected in O O, in 
Fig. 5. Each of them, for instance the shaft O, meets at its for- 
ward end a cross piece A, whose plane surface, sufficiently wide, 
has some parallel bars and recesses formed in the direction of the 
length. A solid arm B is bolted to the cross bar A. This arm has 
at its end a perpendicular pin, whose geometrical axis is indicated 
by the letter C, parallel to the axis O ; the plate L, which finally 
constitutes the useful piece of the apparatus, is supported by this 
| pin, around which it can turn. The arm B, when the bolts area 
| little slackened, is brought to its right position along the cross bar 
| by means of a longitudinal screw. 

The tubular steel rod /, connected to the plate L, acts as a 


| the motion. As it results from Figs. 10 and 11, the shaft 0, is 
| provided with a cross piece A, and an arm B, in the same manner 
| as the shaft O. The only difference is that the arm B, has at its 
| end, instead of a fixed ‘pin, a pivoting boss L,, which causes the 
| rod /: to pass always through an axis C, at a constant distance 


| from the axis O;. Such a distance depends upon the position 


wise a simple pendulum, carried by the plate, having its point of | occupied by the arm B, along the cross bar A,, and it must corre- 
suspension on the normal to the same plate, and having its bob | — to the radius r,, the length of which we found to ber, = 
A . 


coinciding with the point M, will remain at rest with respect to the 


plate, during the motion. Moreover, the conditions are the same, 
as far as the intensity of apparent weight is concerned, since the 
actions of gravity and of the centrifugal force are equal, both for 
a mass carried by the liquid sheet in the wave motion, and for a 
mass carried by the plate in its motion generated by a special 
maehine. Jn this, as in the case of the navipendulum, the move - 
ment may also be effected on a small scale by applying the prin- 
ciples of mechanical similitude. 

The apparatus by which the desired motion is given to the plate 
is shown in Figs. 6 tol2, and the following description of it is —_ 
in anappendix by Capt. Russo:—Twoborizontal parallel shafts, lying 


“AR 


governing lever to regulate the inclinations of this plate during | U 
' in the same sense and in perfect correspondence with each other. 


Fig. 9 


plane of the axes O, O, and therefore vertical. By such an 
arrangement, the rod j, connected to the plate <, is maintained 
always vertical and the plate horizontal. 

Motive power is supplied by an electric motor—Figs. 10 and 11 
mounted on a separate bed-plate, in order to avoid vibration to 
the apparatus. The motor, when running the machine, can work 
at a number of revolutions variable from 500 to 1000, according to 
the degree of electric resistances introduced. By means of a couple 


| of toothed wheels and a pair of stepped cones of pulleys, the 
| motion is reduced and transmitted to a train of five identical 


toothed wheels, furnished with small helicoidal teeth ; the whcel 
S’, driven by the pinion P’, moves at the same time the wheels 
0 0,/ ; the wheel 'T’ acts as an intermediate between the wheels 
O’ and O,’. By this disposition the three wheels 0’, 0,’, 4’ turn 


| By conveniently arranging the rotative speed of the motor and the 


| There is a recording apparatus for the registration of the angles | 


made bythe normal to the wave with the true vertical, as well as 
by the axis of the navipendulum—viz., of the ship—also with the 
vertical. 
arrangement. The shaft 0., similar in its composition to the two 
described above, the cross piece Ag, the movable arm Ba, and the 
cylindrical boss L, are intended for this purpose. 
| meant to be placed along the cross bar A, in the same manner as 
the arm B along the cross bar A; then, as the radius ry = r, it 
follows that the axes C C always lie in a plane parallel to the 


We have already mentioned the general features of its | 
| train of small wheels susceptible of being combined in various 


The arm B, is | 


couple of pulleys in action, the speed of the train of wheels may 
be any convenient speed whatever, between a minimum of ten and 
a maximum of eighty revolutions a minute. The framework of 
the machine is formed with a bed-plate and two frames, united to 
it by bolts; the two frames are connected with each other by some 
transverse screw stays, one of which is double and crosswise, for 
the sake of stiffness. 

The strictest regulation of the motion is necessary in order to 
make sure that the rate of speed is maintained exactly at the re- 
quired point during an experiment. To this purpose an indicator 
Valessie has been set, as shown in the figures. The arrangement 
and the function of this indicator are well known. There is @ 


manners ; this train, driven by the machine itself, puts in rotary 
motion, on a vertical axis, a cylindrical box containing a timepiece 
counting the seconds. Rotatien is given to the box in the contrary 
direction to that of the hands of a clock, so that, when the hand is 
apparently at rest, the machine is surely running at a well-deter- 
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mined number of revolutions, which depends upon the ratio of 
reduction given by the train of the indicator. Now, this train is 


manners, the nine gears—which are operated through nine keys, 
to be raised or lowered at will—512 different velocity ratios, viz., 
29, of the last and first axes may be obtained ; the numbers of 
revolutions performed by the tirst axis of the indicator, against 


| ments of the nine keys. 
, ; | in this series differ from each other only by 
composed of nine axes, each having upon it four small wheels and | 
an engaging or disengaging gear; by combining, in all possible | 
| lutions at which the apparatus must run, if t 
| maintained, the hand of the clock must be seen at rest ; 
| wise it shows some motion—forwards or backwards—then the 
' speed of the machine must be increased or decreased. 


240° 
The keys having 


MACHINE FOR SIMULATING WAVE3—PLAN 


follow, from 10°935 to 


A clock is applied whose hand revolves in half a 


one revolution performed by the clock box, 
88-833, a geometrical progression, the ratio of which is 


41 


2 
about —. 
about 540 


iinute ; then the number of revolutions per minute of the axle 
can vary from a minimum value 10°935 2. viz, 21°S70, toa 
maximum value 88833 « 2, viz., 177° 666, 
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Fig 13 


The axle » is driven by the shaft S through a pair of bevel 
wheels ¢; this multiplies the number of revointions in the ratio 
2°3, to 1; therefore the numbers of revolutions of the apparatus 
within the minimam, and the maximum limits permitted by the 
indicator Valessie, 73 a namely, about 9°5 and 
77°25 per minute. Between these extreme values we have 512 
numbers of revolutions corresponding to 512 different arrange- 


letter +. 


motion of the apparatu: an observer must pay attention to the 
indicator. He has under his control a small hand wheel, through 
which a variable resistance may be gradually introduced into the 
cireuit of the motor. . The resistance apparatus is indicated by 
As the motion of the apparatus is by itself very 
regular, and all the pieces are animated by uniform rotary 


motion, it is not difficult to preserve a constant number of revolu- | 


tions once the motor is set going -by introducing resistances — at 


Two consecutive numbers of revolutions 


been suitably arranged for the number of revo- 
he speed is exactly 
if other- 


During the 


| steady in any actual iti if displ Mic: 
4 sition, even if dis 
point ; for this no numbers or Its initial 
marked on the dial plate, but it is only minutely pte — are 
We dispense with describing the registering a 
special device is employed, so as to make sure that . Srna, 1d 
| dulum, whilst remaining free in its rolling, may peeled Havipen. 
motion to a spindle, so as to keep it always parallel to Papa the 
_ It appears from Fig. 11, and consists ina combination of artionneny 
| pieces, a kind of parallel-moving prism fixed to the sh ticulated 
| navipendulum, at the opposite corner of which is a little ‘tae 
| rod ; the links composing the prism are very light, and 1 wanes 
| as to enable the tubular rod to pass at variable distances ee 
| direction—within certain limits—from the shaft of i cae any 
y Through the 
stering apparatus is guided ; thus , 
fulfils the required condition “of 


| 


dulum, whilst remaining always parallel to it. 
| lar rod the spindle of the 
| connection is obtained whic’ 
| 
astly, it is obseved that the diagrams given by the recicton 
apparatus are orthogonal, having times 
| as ordinates. The scale of amplitudes is 14mm. for one sin 
It may be asked what waves can be produced by my wave-motin 
apparatus as actually constructed. For the height of the ws _ 
there is a maximum limit corresponding to the maximur se 
| which can be given to the radius 7, Fig. 11; in no case s value 
height be more than 37°8in. (96 centim.). The period 
wave is dependent upon the minimum number of et Pre 
permitted by the motor—ten per minute—and upon the pie aoe 
number permitted by the Valessie—77°25 per minute in 
' quence it may assume any value between 6 sec. and 0°77 sec thy 
| wave-length, in correspondence with the limits of period indic ad 
above, could be made to vary from a maximum of 1S84ft (56-200, 
| toa minimum of about 3ft. (0°92 m.); but these limits are: ee 
| more restricted if we take into account the values 7, +; com “ be 
with the dispositions and dimensions of the different Tt 
apparatus, as it is arranged, does not permit the reproduction a 
waves having a ratio of length to height less than 7:5, a 
course the numbers given above relate to the waves represent ad ‘ 
their true dimensions, viz., to the case of the ratio A — 1] aus 
f After discussing several mathematical points to show that a true 
similitude is obtained by this apparatus of a ship Sollee ean 4 
trochoidal and permanent waves, the author gives some accoy é 
of — experiments, 
‘**The apparatus,” he says, ‘* for my experiments has been ¢ 
structed by the Officina Galileo, of Florence ; rt could not beoumpleted 
in time for me to carry out all the tests and experiments | intended 
to make before presenting this paper. I can therefore only speak 
of the results | obtained during preliminary tests [ could make 
after the apparatus was mounted in the shop, and before it sa 
| dismounted and forwarded to Rome. However, though the tests 
{| here refer to are only preliminary ones, they already seem t 
| confirm the truth of all the principles on which these experiments 
are based, 
A navipendulum was fitted to represent, with great approxima- 
| tion, the Royal Italian battleship the Re Sabie for which date 
had been collected from the ship’s books and registers about her 
conditions of rolling verified on two different occasions, during 
which the waves also were measured. On the first of these oces. 
sions, July 28th, 1893, in the Mediterranean Sea—between Cala 
| della Reale and Straits of Bonifacio—the waves had an apparent 
| period of eleven seconds ; the oscillations, which were measured 
on the horizon with properly contrived sights. reached an ampli- 
tude of 16 deg. from the vertical, but some of the swings of 
| greatest amplitude measured as many as 20 deg. from the vertical 
| The height of the waves was not measured, but I have supposed 
| it be nearly four metres. 

Figs. 13, 14, 15 show the results of the experiments made on the 
basis of the above-mentioned data. The second time, May 27th, 189%, 
in the Bay of Biscay, the Re Umberto happened to be among 
waves which were very regular and but slightly developed, the 
| real period of which varied during twelve hours from eight tu nine 
seconds. During a first series of observations the apparent period 
was of ten seconds; during a second series it was of 9°5 seconds, 
Both in the first and in the second case the amplitude of rolling 
was about 10 deg. from the vertical. Figs. 14 and 15 show the 
results of the experiments made with the navipendulum, and the 
| apparatus fitted according to the above data.” 


| 


| HeysHam Harpovr Works.—A fire broke out in the fitting 
| shop last Saturday. The shop with all its contents, inclnd- 
ing two locomotive engines which were undergoing repair, 
were destroyed. The effect of the fire will be tointerfere with the 
progress of the harbour works and to throw a large number of 
| skilled artisans out of employment. The damage is roughly 
| estimated at £5000, ; 


OF Mr, ANDREW BrowNne.—-We regret having to 
| announce the death, on the 3rd inst., of Mr. Andrew Browne, 
| superintending engineer for the Orient Steam Navigation Com 

pany, Limited. Mr. Browne, second son of the late Rey. Andrew 
| Browne, Beith, Ayrshire, was born at the Manse there and 
| educated at Ayr Academy, subsequently completing his theoretical 
| training at Glasgow University ; he entered upon his apprenticeship 
| in that famous cradle of engineering, John Elder and ('o., Centre- 
street, Glasgow, and remained with that firm during the building 
and development of the now celebrated Fairfield Works at Govan. 


ANA ANI 


Fig |4 


the right rate of speed. To ensure a greater regularity of the 


| motion, balance weights are employed, and are fastened to the 
wheels O’, 04’, Oo’ in such a way as to balance the arms 


navipendulum, &c. 
Fig. 6 shows an assistant 
Valessie and moderating the electric resistances. 


attentively observing the hand of the 
Of course the 


attention of the observer must not be directed to bringing the 
hand to the point of departure, but rather to making it remain 


B, the | 


Fig 


From Fairfield Mr. Browne became assistant superintending cng! 
_neer for the Pacific Steamship Company, Limited, and supervised 
the building of several of that company’s well-known steamers at 
| the Barrow yard. In 1887 Mr. Browne was offered and accepted 
| the appointment he has occupied with so much unostentations 
| distinction until the time of his death. A man of the most 
retiring disposition, but whose sound judgment on all matter? 
| pertaining to marine engineering was generally recognised, 
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AND Co., Vienna, 
a F. A. BrockHavs, 7, Kumpfgasse Vienna I. 
WatsH, LIMITED, Shanghai and Hong Kong. 


Boxveau AND CHEVILLET, Rue de la Banque, Paris. 
__AsHER AND Co., 5, Unter den Linden, Berlin. 
G 


A, TWEITMEYER, Leipzic ; F. A. Brockuavs, Leipzic. 

_—A. J, COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
LY.—LopscHER AND Co., 307, Corso, Rome ; Bocca Freres, Turin. 

aNp Wasi, Limrrep, Yokohama. 

P. AND Co., Nihonbashi Tori Sanchome, Tokyo. 

RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 

AFRICA.—GORDON anp Gotcu, Long-street, Capetown. 

* R, A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J.C. Jura & Co., Capetown, Port Elizabeth, and Johannesburg. 

JA.—GorDon AND Gotcn, Melbourne, Sydney, and Brisbane. 

R. A. Tuompson AnD Co., 180, Pitt-street, Sydney ; Mel- 
bourne, Adelaide, and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney. 


INDIA. 


AUSTRAL 


JEW ZEALAND.—UPTON AND Co., Auckland ; Crata, J. W., Napier. 
rANADA. _Montreat News Co., 386 and 388, St. James-strect, Montreal. 


Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 
Duane-street, New York. 
Supscription News Co., Chicago. 
STRAITS anp Wa su, Liuirep, Singapore. 
CEYLON. _—WIJAYARTNA AND Co., Colombo. 


SUBSCRIPTIONS. 


{ae ENGINEER can be had, by order, from any newsagent in town or 
~ountry, at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) 

Half-yearly (including double number) .. £0 14s. 
Yearly (including two double numbers)... £1 

Crorn Reapina Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 

If eredit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. foreign Subscribers paying in advance at these rates 
will receive Tuk ENGINEER weekly and post free. Subscriptions rent 
by Post-office Order must be made payable to Tar EnGinrgr, and 
accompanied by letter of advice to the Publisher. 


6d. 


Parer Copies. Tuick Paper Copixs. 
Half-yearly .. £0 188, Od. Half-yearly .. £1 Os. 38d. 
Yearly £1 16s. Od. Yearly £2 Os. 6d. 

(The difference to cover extra postage.) 
ADVERTISEMENTS. 


j@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 


| 
TO CORRESPONDENTS. 


| *,* In order to avoid trouble and confusion we find it necessary to inform 
| correspondents that letters of inquiry addressed to the public, and intended 
| for insertion in this column, must in all cases be accompanied by a large 
| envelope legibly directed by the writer to himself, and stamped, in order 
| that answers received by us may be forwarded to their destination. No 
| notice can be taken of communications which do not comply with these 
instructions. 

| *,* All letters intended for insertion in Tuk ENGINEER, or containing 
| questions, should be accompanied by the aaime and address of the writer, 
| not necessarily for publication, but as a proof af good faith. No notice 
| whatever can be taken af anonymous communications. 
| 
| 
| 


*.* We cannot wadertake to retura drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 

Cosmos.—The Post-office has returned to us a letter sent to you at the 

address given. Please send your address again in full. 

J. J.—L,. C. C.—We are now advised that the Annual Report for 1898 
of the Massachusetts State Board of Health can be obtained from P. 8. 
King and Son, 2 and 4, Great Smith-street, Westminster. 

Query.—We should advise you to get the last edition of Prof. 8. P. 
Thompson's “ Dynamo-electric Machinery,” published by Spon, and 
“ Electrical Engineering,” by Slingo and Brooker, published by Long- 
mans, 

W. B.—If your vessel was really double-ended, it would be impossible to 
get sufficient speed, because of the similarity of her ends under water. 
Shams, on the other hand, are too easily detected to be of value in 
serious warfare. 

C. Hf. D. (Birmingham).—The stamped papers for musical boxes are pro- 
duced in France and Germany. We believe that the process of punch- 
ing is a trade secret. Perhaps some of our readers may be able to 
supply the information you require. 

J. W. B. (Wolverhampton).—We do not quite understand your question. 
We would refer you, however, to page 122 of Tuk Excineer for Febru- 
ary 2nd. You will find an article on ‘The Value of a Horse-power,” 
which may supply the information you require. If not, write again, 

| and we shall be happy to aid you as far as lies in our power. 
| C. Y.—The plain strap pen. B, is far less expensive and quite as good 
for your purpose as the tee-iron ring joint. We presume you are adopt- 
ing some means of supporting the pipe, or, at any rate, strengthening 
it by longitudinal straps on the bottom side ; it is too long to carry its 
own weight, the weight of the water pipe, and the weight of water it 
will hold if the latter bursts, with safety. 

W. H. C. (Sheftield).—Your first rele is approximately correct when the 
depth of the beam is very short in proportion to the span. é Ith is 
the factor of safety, and it means that the beain could be loaded to five 
times the weight given in the tab!e before it would break. Here is 
a trustworthy rule for the breaking weight of a beam of | section fixed 
at both ends and uniformly loade 

12K B D8 - 2b 


’ 


| 


L 
where K is a coefficient which you may take at from 75 to 80 for steel— 
it is 68 for wrought iron—L is the length between the supports, that 
is, the free part of the beam: B and D are the extreme breadth and 
depth of the girder, ¢ the depth between the flanges, ) the distance 
from one side of the web to the edge. This is Molesworth’s rule, and 
is very widely used. 
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RAILWAY RATES. 


Ir is rumoured that the railway companies of the 
United Kingdom contemplate the adoption of a policy of 
much interest for the community in general and numerous 
traders in particular. We are told that many railway 
companies are about to unite themselves in what the 
Americans term a‘ combine,” with the direct effect of 
raising rates for coal, ore, iron, and goods of all kinds ; 
and fares for passengers as well. The precise amount of 
this rise is not stated; very stringent rules as to excess 
luggage are to be enforced; excursion rates are to be 
modified, always in the direction of a rise; all that the 
law permits to be done to increase receipts is to be done. 
Already there has been a good deal of outcry on the part 
of traders. That cry we shall probably hear intensified in 
the early future. The Times of Monday has sounded a 
note of warning, and explained to directors and traffic 
managers the risks they are running. Of late years 
some considerable reductions in passenger rates have 
been made. It remains to be seen whether or not these 
will be wholly swallowed up by the proposed changes. 
Perhaps the most noteworthy and even curious feature of 
the movement is the direct combination of powerful com- 
panies. The old spirit of rivalry seems to have become 
extinct. Formerly nobles and chieftains fought with 
each other until a common foe appeared against whom 
they made common cause. History repeats itself. Yet 
even now there are recalcitrant companies. The London 
and North-Western will not raise coal rates to London; 
the North-Eastern has declined hitherto to make any 
change in its rates or fares. A certain amount of weak- 
ness and an element of possible confusion are thus intro- 
duced into the combination. It is not improbable, how- 
ever, that both the northern companies will in the long run 
be compelled to fall into line, provided the remaining 
companies act with energy. 

We have nothing to say in favour of the proposed 


| change; yet our objections to it are not based on any 


| assumption that it is unfair, but simply because it re- 


ges Presents an attempt planned on wrong principles to 
7 maintain dividends. 
g | quite certain that they are unable to reduce the working 
9 expenses of their traffic it will be time enough to aug- 
i”) ment their demands on the public which they serve. 


Ina word, when the companies are 


No one who has watched the course of events during the 
last couple of years could fail to see that something 


must be done by the railway companies unless their 
profits were to vanish. They are themselves traders. 
The privileges conferred on them by the Legislature 
cannot prevent bankruptcy. They enjoy no special 
immunity from the dangers which beset the paths of 
all limited liability companies or trading corporations. 
There is no special reason why, when the price of 
rails has been nearly doubled, that of labour increased 
by 50 per cent., and cheap coal has apparently 
for ever become a thing of the past, the cost of transport 
should not also increase. The price paid by its owners 
for a railway train carrying a couple of hundred passengers 
is twice as much now as it was afew years ago. The 
money taken per mile has not increased; it has probably 
diminished. The outlay of the companies has gone up 
rapidly; it is still increasing. Why should all other 
traders be justified in raising their rates, while the rail- 
way companies are censured? The answer is that the 
railway companies are the servants of the public. But 
it is just as true that all the great producing firms in the 
kingdom are the servants of the public. We have only 
to push the argument to its legitimate position to see 
how absurd it may become. The firms who roll the 
rails on which the public travel are the servants of that 
public. Without the rails the travelling would cease. 
Why should they be permitted to raise their prices? The 
makers of armour plates are also very much the servants 
of the public. The nation would be in a sorry plight 
without their aid. Why should they be allowed to fix a 
price? All such arguments need only to be properly 
stated in order that their ineptitude may become mani- 
fest. It is not at all on such grounds that a justifiable 
objection can be urged against a rise in rates and fares on 
our railways. 

Let us suppose that a line of railway connects two 
towns, A and Bb, and that the cost of return third-class 
tickets has been 2s. The old Board of Directors is 
dismissed, and a new Board comes into office. The new 
Board is lax, and does not understand business. There is 
a considerable rise in working expenses. This is met by 
raising fares to 3s. Here we have a wholly unjustifiable 
transaction, and the inhabitants of A and B have a right 
to grumble. The rise is the result of incompetence. 
The truth may be masked by contingent circumstances, 
such, for example, as a moderate increase in the price of 
lamp oil, or a permanent addition to the number of pad- 
locks on farm gates; but these things cannot deceive 
anyone who looks below the surface. Now the railway 
companies of this kingdom, before they raise rates and 
fares, ought to be in a position to show that, unlike the 
directors of the A and B railway, they have done all in 
their power to reduce the cost of transit; and on their 
side the traders in turn ought to be able to show that 
they have loyally helped the companies to attain that 
most desirable end—cheap transport. It is here that both 
parties break down. The companies have not yet learned 
to carry goods or anything else at the lowest possible 
cost, and the traders have done nothing to help them. 
Not long since a leading article appeared in our pages on 
“Waste Haulage.” We have excellent reasons for 
saying that this article has attracted a good deal of 
attention from railway men. Not one dissenting word 
have we heard or read. We pointed out, it will be 
remembered, that our passenger trains are not more than 
one-fourth filled, and that the best energies of locomotive 
superintendents are expended in building vet heavier and 
costlier locomotives to haul empty coaches at high speeds 
about the country. It is absolutely true that a very con- 
siderable reduction in the cost of working passenger 


| traffic can be effected if traffic managers and directors 


will combine to do it. 

Turning to goods traflic, we may direct attention to an 
important series of articles, concluded in our last im- 
pression, on the management of English and American 
railways. That series was written by an Englishman 
well versed in English railway practice and long resident 
in the United States, where he is regarded as an authority 
on railway matters. These articles are peculiarly valuable 
in that they show what the mechanical possibilities of 
mineral and goods railway traffic are. It is, of course. 
certain that in this country we cannot reach or attempt 
to reach the economies of American transport. Our 
railway work is a retail trade, while that of the States 
is wholesale. We leave off, in fact, where the American 
business begins. But while it is true that about 400 
tons represent our heaviest goods train, as against 
trains of three or four times that weight in the United 
States, it must not be taken as proved that the best is 
made in this country of the small load. Careful inquiries 
which we made all over the kingdom have elicited the 
curious truth that very little seems to be accurately 
known as to the paying load of goods trains. So far 
as we can find out, two and a-half tons is the average 
load of a wagon weighing over five tons. From this 
statement must, of course, be excepted minerals of all 
kinds. The lack of information appears to be due to the 
mixed character of the traffic, and the way in which 
shunting continually goes on. Wagons are dropped and 
others picked up. The composition of a train is never 
the same for many miles together. Private wagons by 
the thousand add to the confusion. The utmost difficulty 
is experienced in getting traders to work together. Two 
shop-keepers living in the same town will each insist on 
having a separate wagon for a couple of tons of goods. 
They scorn the argument that they could have lower 
rates if they were content with one wagon between 
them. But after all has been said in this direction that 
can be said, there remains no true justification of a policy 
which permits goods trains to run with quarter loads and 
passenger trains with the seats only one quarter filled. 
So long as matters remain in this condition, so long will 
an intelligent public refuse to sympathise with the rail- 
way companies in their woes. Those who are most com- 
petent to judge seem to be of opinion that it is quite 
possible to reduce the working expenses of British rail- 
ways by a very substantial amount. No doubt it will 
require more skill, more determination, and much more 
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hard work to secure this end than are required to put 
into practice the clumsy expedient of raising fares and 
rates. Finally, it may be worth while to point out that 
an increase in receipts has always followed on a judicious 
reduction in rates and fares. Nothing of the sort comes 
from a rise in rates and fares; probably because such 
augmentations are never judicious. 


THE ADVANCE OF WAGES IN SOUTH WALES. 


Tue remarkable advance of 13} per cent. in South 
Wales colliers’ wages for the two months beginning on the 
1st inst. seems to have surprised everyone connected with 
the trade, and has had the effect of bringing the Sliding 
Seale once more into good odour among the workmen. 
The audit was based on the average selling prices f.o.b. 
during the months of January and February, when all 
classes of coal were at high prices, and best steam coal 
ruled between 21s. and 25s. per ton. The Sliding Seale 
auditors’ calculation related, therefore, to an exceptional 
time, though too much must not be made of that fact, 
for during January at any rate there were still many old 
contracts running which had been entered into at 
between 10s. 6d. and 13s. per ton. The joint auditors 
have to set fat prices against lean contracts in making 
out their average, and they alone are depositories 
of the secret as to where the undercutting contracts 
are, or how many of them remain on the coalowners’ 
books. A little arithmetical inquiry, however, leads to 
the conclusion that old contracts had been pretty well 
worked off in the first month of the year, and that 
February marked the commencement of a larger profit- 
taking period. The 133 per cent., for example, raises 
wages to 48} per cent. above the standard of 1879. To 
attain this level, according to the Sliding Scale tables, 
the average net selling price f.o.b. must have been 
13s. ;d., and less than 13s. 4d. Under the revised rate 
of percentages, every shilling advance in the selling 
price is represented by 83 per cent. rise in the miners’ 
wages. The average found by the auditors for January 
and February would thus appear to be about 13s. 6d. 
per ton, which sum, compared with current quotations 
for best steam coal at those dates, indicates a very 
long range between top and bottom prices in the South 
Wales market. Although the 134 per cent. is the highest 
advance under the revised scale of 1892, a rise of a 
similar amount took place on March 31st, 1890, when 
the audit covered three months, and wages improved 
10 per cent. in a shilling on the selling price. Nor is 
the increase to 483 above the 1879 standard the highest 
level on record, since for six months in 1891, under 
the old seale, the rate was 57} above the standard, 
and the highest yet reached since the present system 
of wage adjustment was introduced. 

There are no available data from which to ascertain 
what the April advance means in actual money to the 
colliers. They work by the piece, and at varying rates 
of payment in different collieries, or even in the same 
pit, according to the character of the seam, the nature of 
the labour, and other local circumstances. It would 
otherwise be an interesting task to discover what the 
Welsh miner will earn—we had better say, may earn— 
per week under a percentage nearly 50 per cent. above 
the level of 1879. More important: for the moment, how- 
ever, are the questions whether the May audit will show 
a continuing increase of wages, and what effect the ad- 
vances are likely to have upon the output and the future 
prices of Welsh coal. On the first point, we are not left 
altogether to more or less shrewd conjecture. Since 
April last year wages have risen 303 per cent., or 17 per 
cent. excluding this week’s advance. For the last six 
months, while the rate of payment was continuously 
increasing, though by slow degrees, the quantity of 
coal raised appreciably diminished. The traffic re- 
turns of the local railways offer indubitable evidence 
of the serious extent of the reduced output. No doubt a 
large number of the miners have been called to the 
Reserves or the Militia, and their places are not so easily 
filled as in the old times when anyone was considered 
good enough to be a collier. But when full allowance is 
made on this score, it is impossible to resist the impression 
that with more wages the Welsh miner does less work. 
The season of fine weather is approaching, and with it 
the temptation to make holiday. The first sign appeared 
on Saturday, when, after the advance was declared, the 
workmen’s representatives on the Joint Committee asked 
for a suspension of labour from Thursday night until 
Easter Tuesday. Holidays are all very well at the 
appointed dates; but the men do not try by renewed 
exertions to make up for lost time. Even if the word of 
order is not issued by the leaders, there is lurking in every 
collier’s mind a conviction that if he helps to keep down 
the supply he is aiding in the maintenance of prices. 
Nothing could be more absurd than this theory, unless it 
were the belief prevalent in certain not ill-educated 
circles that the coalowners encourage, or connive at, the 
workmen’s short-sighted policy. However much or little 
the pits turn out, the establishment charges are the 
same. It is the owners’ interest and aim to develop 
their mineral resources to the utmost, and to take 
advantage of high prices as rapidly as they can. 

The restriction of the output, nevertheless, is not the 
only factor governing the future of prices, particularly 
in a coalfield so situated as that of South Wales. A 
‘limitation of the vend,” such as was recommended by 
Mr. D. A. Thomas, M.P., might raise the selling rates to 
an artificial level for a while; but if it accomplished that, 
which is doubtful, it would be at the risk of sending con- 
sumers to another field. But to take Welsh coal speci- 
fically, the most trustworthy authorities in the district 
profess to see no signs of a slackening in the demand, 
even at 21s. to 28s. per ton. They point to the shortage 
of coal al] over the Continent, especially to the case of 
Russia, who, with her inexhaustible coalfields, has to 
relax her tariffon coal op gu and recently placed orders 
for 140,000 tons of Welsh coal at 20s. per ton f.o.b. 


There are the flourishing iron and steel works in the 
The degree of their prosperity is seen in the 


vicinity. 


advances, under another Sliding Scale, of 10 per cent. 
to the iron and steel workers of South Wales and 
Monmouthshire. Where there are no _ collieries 
attached to the works more fuel has to be purchased ; 
where there are collieries, the works will consume 
the output, and withdraw so much from the competing 
supply. The demands of the Admiralty are not being re- 
duced, and for many months yet steam coal will be wanted 
in large quantities for transports carrying troops or sup- 
plies ; while if the war ended before autumn there is still 
a vast army to be carried home. The local feeling, natu- 
rally, is that present prices are not abnormal, and that 
the visible tendencies point toa further increase. The 
present advance, indeed, is regarded as a likely means of 
hastening demands from quarters where supplies are 
known to be low, and buyers will be frightened at the 
prospect of a compensating addition to contract rates. 
Then, again, the Baltic ports will soon be opened, and 
another stream of orders will flow in. We do not 
confirm these anticipations by stating them; but they 
are among the considerations which lead experienced 
men to look forward to, at least, a continuance of present 
prices, and which inspire the colliers’ leaders to predict 
an advance to 60 per cent. above the 1879 standard when 
the May audit is declared. 


THE CAMBERED KEEL LITIGATION. 


Tur decision of the House of Lords given last week 
in the now celebrated * keel-cambering"’ case of Burrell 
and Sons v. Russell and Co., whatever else it shows, 
certainly affords a striking illustration of the uncertainty 
of the law. This case has been more or less constantly 
before the Law Courts and the professional world for 
about three veges and the result of the appeal to the 
Lords by Messrs. Burrell and Sons reverses the decision 
of both Lord Low and the First Division of the Court of 
Sessionin Edinburgh. The First Division, rather more than 
a year ago, after having given six months consideration to 
the arguments adduced on the pursuers’ appeal, by a 
majority of three judges to one, sustained the judgment of 
Lord Low, given eighteen months previously in favour of the 
defenders. Now, “at the third time of asking,” and in 
the Court of Final Appeal, the pursuers have won, and 
obtained what must be considered very substantial reward 
for their persistency. The House of Lords has reversed 
both judgments of the Court of Session, and sustained the 
appeal, allowing £16,000 damages against the respondents, 
who have also to pay the costs of the litigation both in 
the House of Lords and the Courts below. In an article 
on ‘“*Cambered Keels,” in our impression for January 
13th last year, we recounted the leading particulars of 
this singular case, and there is no necessity for again 
going over the ground. Briefly, Burrell and Sons, ship- 
owners, of Glasgow, sued Russell and Company, ship- 
builders, of Port Glasgow, for the sum of £40,000, 
in order, as they alleged, to compensate them for 
the depreciated earning powers and market value of 
four steamers built by the latter, whose keels had 
a camber, varying in the several vessels from 4in. to Tin. 
at midships, contrary to agreement and to customary 
practice ; and for the cost of fitting false keels in order to 
remove such camber. The builders defended the action 
by averring that the keels of the four vessels had been 
caibered by the instructions and with the cognisance of 
the owners’ superintendent engineer, and this was re- 
butted by the owners and their engineer, who maintained 
that he never had any suspicion the keels were cambered 
until the fact was discovered, and damage sustained, in 
the case of the Strathtay, while being docked at Sydney. 
There were, of course, other claims and averments 
connected with carrying capacity and fineness of form, 
but the substantial point was as to whether the cambered 
or arched keels were or were not a matter falling 
within the terms of the contract. The final decision 
on this question, overruling those of the Court of 
Session, was in a measure anticipated by Lord McLaren, 
who of the four judges of the First Division stood alone 
in opposing the judgment delivered in Edinburgh over a 
year ago. His Lordship has now the satisfaction of 
knowing not only that the decision to which he took 
exception had been reversed, but also that arguments 
similar to those he employed have been used by the Lord 
Chancellor. The statements made on behalf of the 
pursuer and defender were most conflicting, so much so, 
that all through it would appear to have been more a 
question of probability and of the relative credibility of 
witnesses rather than one of law which had to be 
decided. 

One of the arguments offered by Lord McLaren had 
reference to the want of motive on the part of the 
pursuers for desiring that the keels of their vessels should 
be cambered, and it was on somewhat similar grounds 
that some of the arguments of the Lords of Appeal were 
based which told in favour of the appellants. By infer- 
ence, and by positive statements as well, in the judgment 
of the Court of Session, reflections were cast upon the 
evidence and the actions of certain of the pursuer’s 
servants, and in the judgment of the House of Lords 
even stronger aspersions were cast by the Lord Chancellor 
on the actions and evidence of at least one servant of the 
defendants. Altogether the case has been a sore 
experience for both litigants, and has been watched with 
keen interest, and doubtless with uncommon personal 
profit, by shipping and shipbuilding circles throughout 
the kingdom. 

The case inculcates, or ought to inculcate, at 
least one important lesson to all who engage in contracts 
which involve large liabilities, and that is to define 
clearly and positively the respective obligations of 
the parties to a contract. If law must be brought 
in at all, let it be brought in in the shape of legal 
advice and guidance prior to the contracts being 
signed. In the Court of Session the case involved the 
production of over one thousand pages of printed matter, 
and it finally occupied the House of Lords eleven days. 
While the belligerents were hotly occupied, it would no 


doubt have been worse than idle to have suggested any 


other mode of settling matters; but now that the 
has been disposed of finally, it may be asked whether = 
less costly and more expeditious means of effecting m4 hi 
settlement might not have been found. Essenti ih 
technical in its nature, the dispute probably could he 9 
been adjudicated upon and arranged in a tithe of the 
time by any layman having a competent knowledge t 
shipbuilding and shipping affairs, together, perhar. 
with an average stock of common sense and ae 
aptitude. There is need of an individual with ech 
qualifications in our legal courts to sift technical evidence 
and guide and accelerate legal judgments, Whether = 
not the cambering of keels—even to the extent to which 
it was stated to have been practised by some firms on the 
North-east Coast—will be hereafter followed, is perhaps a 
question about which there may be doubt. In our article 
referred to above it was sought to be established that 
there was at least no need for it as concerned with the 
deflection supposed to take place at midships when 
vessel is running light. It may, at any rate, be taken as 
certain that the disputes of shipowners and shipbuilders 
as to cambering will in future be adjusted outside the 
House of Lords. 


GERMAN RAILWAYS IN CHINA, 


Tue Berliner Tageblatt publishes very disquieting details 
received from its correspondent at Tsin-tau concerning the 
unsatisfactory state of the railway construction now being 
carried on by Germany in that region. The German engi. 
neers and overseers engaged on this work declare that their 
position is almost insupportable. A large section of the 
Chinese population, and not only the terrorising Sects, as was 
at first supposed, carry on a systematic destruction of the 
railway line, and it looks as if the Chinese wisk at all cost ty 
deprive the Europeans of any further desire to continue the 
work. The dwelling-houses built for German workmen have 
been destroyed, building materials have been smuggled away, 
and the Chinese workmen have been ill-treated and despised, 
When the new Chinese Governor, who has been in office one 
month, takes measures to suppress the troubles, then there is 
order for a brief space until they break out once more. There 
are some German troops on the spot, and representatives of 
the German Government have been negotiating for more than 
a week with the Chinese authorities ; nevertheless the dis- 
orders continue, and the idea of beginning the work afresh 
cannot be entertained, especially as the fact that the super- 
intendent of the line now being built saw fit to complain to 
the Chinese authorities on behalf of the railway company, has 
increased the number of the disaffected Chinese. There is, no 
doubt, a great deal of truth in the opinion which is expressed 
on all sides in the German territory, namely, that something 
more than a mere display of military force is necessary in 
order to alter the state of affairs, As Russia has found 
it to be absolutely necessary to increase constantly its 
military force in its work of railway construction in 
China, in like manner Germany must increase its military 
strength if any progress is to be made in a work which is 
really essential to the proper development of the district 
leased to Germany by China. Russian engineers have now 
but very little difficulty with the local Chinese in the matter 
of railway construction; the prompt despatch of some 
Cossack troops, and the no less prompt and remorseless use of 
their dreaded “leaded reins,’’ soon taught the Chinese to 
respect Russia’s railway enterprise. 


CORDITE NOT IN A HURRY. 


In answer to Mr. Cameron, of Glasgow, the First Lord 
said, on Monday night last, that the explosion of cordite 
which was reported had taken place in the magazine of 
H.M.S. Revenge, ‘‘ when one cartridge spontaneously ignited 
and set fire to two others in the same box. The other boxes 
of cartridges in the magazine were not so affected.” The 
question had been referred to the ‘ Ordnance Committee for 
further investigation. There is no foundation what- 
ever for the imputation that the explosion was in any way 
due to hurried manufacture to meet the present demand. 
The cordite which ignited was made in 1894, and there was no 
new cordite on board the Revenge. The position of the Navy 
as regards the supply of cordite has not been such as to require 
the placing of any special or hurried orders.” We fear that 
this must be a disappointment to our friends who advocated 
the claims of cordite so warmly, and were so certain that its 
bad behaviour arose from hurry. It was made in no hurry; 
it acted, as the Scotchman said, “‘deleebrately.’’ This being 
so, the matter is the more serious. The First Lord kindly 
assures us that ‘‘ the other boxes of cartridges in the maga- 
zine were not so affected.”” We hope not, indeed; but that 
is a very small instalment of consolation. It reminds us 
of a friend who accidentally lodged a charge of small shot into 
the body ofan unfortunate man, and then called out, ‘‘ Don't 
cry out, my g man, I am not going to fire the other 
barrel.”’ We certainly trust that the supplies of the Revenge 
will behave equally well, and not fire another barrel, but one 
is serious enough. It is to be hoped that the Ordnance Vom- 
mittee will by some means get to the bottom of the matter, 
and we could wish at the same time that they would institute 
comparative trials between cordite and other new smokeless 
powders as to erosion. It seems to have been our fate lately 
to find fault with cordite. We would say again that all we 
plead is that there is a primd facie case for investigation. 
Let cordite be found in our own trials to bear comparison 
with other powders, and we should certainly urge that we 
ought to have the courage of our convictions, and disregard 
what is said abroad; but the courage of conviction is one 
thing, and the courage of prejudice another. 


THE SUPPLY OF ARMOUR PLATES, 


Ir the Institution of Naval Architects possesses influence, or 
really represents the opinions of the leading shipbuilders and 
marine engine builders of Great Britain, then its utterances 
ought to carry no small weight with the Admiralty. Indeed, 
if we are not mistaken, a First Lord has before this sup- 
“wire his arguments by reference to the authority of the 

nstitution. It is, therefore, much to be regretted that the 
Earl of Hopetoun, in his annual address as president, did not 
urge on the Admiralty the necessity for laying down more 
warships. If he had taken the trouble to ascertain the facts, 
he would not have expressed doubts as to the possibility of 
obtaining armour plates; or hinted at the laying down of 
Government armour plate mills. As we have already stated, 
there is no foundation whatever for the misleading theory 
advanced by Mr. Goschen, that ships of war cannot be built 
because there are no yards ready to lay them down, or poss! 
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ing plates in time. A perfectly legitimate 
vilitios of er «duel income for the past year gives a 
ot of £13,000,000; with this in hand, it is, of course, 
surp No attempt to prove that economy in shipbuilding is 
yall 4 The contrary is the direct fact. Recent events, 
a als of popular opinion abroad, all teach the great truth 
joey is quite impossible to have too powerful a Navy; and 
+ should never be forgotten that the money spent on our 
— is taken out of one pocket and put into another, a truth 
wbych holds good of no other nation. 


DOCKYARD NOTES. 


Tut Kestrel, destroyer, completing at Portsmouth, will, it 
orted, be sent to the Mediterranean about the end of 
Several destroyers are going out. 


is rep 
this month. 


Oxe man was killed and four others injured by an accident 
with a piston-rod on board the French torpedo boat No, 238, 
while the boat was at full speed—nearly 26 knots. 


Tue Alexandra and Rodney, of the reserve fleet, are now at 
Portsmouth for their annual refit. The Leda has also come 
in for repairs, having had a couple of holes knocked in her. 
The two battleships have a heavy list of repairs to be carried 


out. 


Tue current Journal of the United Service Institution 
vontains an account of a peculiar naval war game played: on 
hoard H.M.S. Mars—a fleet of four Majestics against one of 
the Bouvet, Massena, C. Martel, and Carnot. The latter, 
though we should consider it the weaker fleet, seems to have 
had all the best of it, and to have neutralised its structural 
defects by superior tactics. It is reported that the French 
ships were played by army officers against naval men with 
British ships—which, if so, is a curious commentary on 
remarks that have lately been made in France and Russia. 

Le Yacht this week repruuwuces West's photograph of the 
Shikishima doing her trials, one of the finest photographs we 
have ever seen of that or any other ship. The chef d’@uvre of 
the Thames Ironworks is a hard nut for photographers, nearly 
every photograph of her that we have seen makes her appear 
to have three thin funnels, while to the eve they look big and 
fat. Le Yacht's illustration gives them as they look. 

Ex.swick has launched the Norge, the first of a couple of 
small Norwegian ironclads now constructing. They are 
greatly improved Harald Haafagres, and intended, we fancy, 
to go one better than the Swedish Dristigheten class. Our 
competition with France and Russia is nothing compared to 
that existing between Sweden and Norway, and before many 
years are past we may see some pretty naval battles in Scandi- 
navian waters. On both sides matériel and personnel are 
equally good, and should the ever-present trouble between the 
units of the dual kingdom come to a head, a very great deal 
more will be learned than Santiago or even Yalu could teach. 

ParrtotisM is a fine thing, but it is possible to be ridiculous 
over it; and they have managed it pretty effectually in Ger- 
many. That Germany can build quite as good torpedo craft 
as England may be true, but to describe the Thornycroft 


division boat as “ an utter failure ’’ is ridiculous, seeing that’ 


she is 24 knots faster than the best German-built division 
boat. the figures being : 


Schichau (18%) .. 850 tons speed 3500 
Schichan (1804) — » 260 4500 
1) 10 Thornycroft 310, 28° 56800. ,, 


\part from this, the lapse of vears puts the Schichau boats 
eut of court. Apparently the German who opened his official 
mind on the subject was thinking of the Schichau destroyers 
for China, which made, it is stated, 32 knots or more; but 
division boats are not destroyers, and the contract speeds 
were different. At the same time, this littl» German method 
has commercial advantages, and—wheun it is not obviously 
ridiculous—we are fully prepared to admire it. In England, 
of course, the correct thing is to swear by any vessel built 
abroad in preference to one produced in our own yards. 


Tue Germans no doubt tind it convenient to forget the 
case of the four Elswick-built Asama class, and their edition 
of the same type, the Yakumo. The Elswick ships carry 
two more 6in. quick-firers, and the putting in of these was 
over and above the original Japanese design. The British 
firm accomplished it by inventing special hoists, and, in con- 
sequence, their type is a far more efficient fighting unit than 
the made-in-Germany one. 


We congratulate the editor of the Pola Almanack on his 
1900 issue on every point except one, and that is the imagi- 
nation of his plan draughtsman. We find the Rossia 
depicted with a complete 10in. belt that looks at least 12ft. deep. 
Behind this belt is a 3in. protective deck, reinforcing the belt. 
Above the belt the whole of the bows and main decks are covered 
with 10in. armour, as also are the upper deck Sin. gun case- 
mates and forward pair of 6in. quick-firers. The Drake and 
Mikasa are not in it with this wonderful ship. The Admiral 
Senjavin, too, with 8in. over her battery, lower deck, and 
belt amidships, is rather a fine flight. Outside Russia the 
plans are singularly accurate ; for instance, we note that the 
how 12-pounders of the Formidable are correctly placed, 
which is more than can be said for the generality of plans 
published in this country. Yet the distinction is an 
Important one. 

Caprarn OrDE-Brownk, R.A., lectured on ‘“ Armour, as at 
Present Supplied, and its Behaviour in Action,” at the Royal 
United Service Institution, on Wednesday, April 4th. 


FLEET-ENGINEER T. J. Happy, R.N., is doing good service 
by translating the “Introduction to the Study of Naval 
Tactics,” by Capitaine de Vaisseau René Napoon de Carfort, 
which appears in the current R.U.S. Institution Journal. 
The gallant captain has a style peculiarly his own—a sort of 
blend of Mahan and the political economist writers. One or 
two bits selected at haphazard are as follows :—“ This 
ballistic power (of guns), which is more the result of velocity 
than of weight of projectile, is not necessarily proportional 
to the calibre or weight of the gun.” ‘‘ Shots from the heavy 
guns . . . should be carefully aimed during the action.” 
There is a fair amount of this ‘“ two-and-two-make-four ”’ 
logic, but the general whole is very good. The Capitaine 
Scouts the guerre de course idea; and the “best possible” 
battleship that he describes is closely akin to our latest ships. 

¢ French system of heavy gun mounting he holds to be 
advantageous in theory only ; in practice to be altogether bad. 


THE CLYDE TRUST AND RENFREW- DOCK. | 


THE negotiations which, as explained in our columns on 
March 9th, have been proceeding for some time between the 
Committee of Management of the Clyde Trust and the Town 
Council of Renfrew, have led to a resolution being come to, 
on the part of the first-named body, to acquire from the 
latter the dock which they received parliamentary sanction 
to construct last session. This decision was reached at a 
meeting of the wiole body of the Clyde Trustees, held on the 
19th ult, and though lengthy arguments were advanced 
against the proposal, it was eventually carried by the over- 
whelming majority of fifteen votes to four. On the same 
date the Trustees withdrew the Bill for which they had issued 
parliamentary notice, with the object of once more seeking 
powers to construct a dock on their own lands of Shieldhall, 
about half-way between the existing docks at Govan and the 
site of the Renfrew dock. The memorandum of terms pro- 
visionally agreed to for the acquisition of the dock virtually 
covers the Clyde Trustees becoming the owners of Renfrew 
Harbour. Jt means that the Trustees agree to take over the 
harbour undertaking of Renfrew, including harbour, lands, 
wharves, and harbour rights, and the whole rights under the 
Renfrew Act of 1899. The price to be paid is (1) £5500 in 
full of the debt and accumulated interest due by Renfrew 
Harbour to the Common Good of Renfrew ; and (2) £15,000 
in full of the cost of obtaining the Renfrew Act. Renfrew 
Town Council are to have the right of nominating two mem- 
bers of the Clyde Trust, one of whom shall be the Provost of 
Renfrew. The Trustees do not bind themselves to construct 
the graving dock authorised by the Renfrew Act, but they 
shall, within two years, intimate their decision on this point 
to Renfrew Town Council, which body shall have the option 
of making the graving dock, if the Trustees decline, The 
Trustees, however, bind themselves to proceed forthwith with 
the construction of the tidal dock, and within eight years to 
spend upon the works at least £177,616, being the parlia- 
mentary estimate of the cost of the dock, and that over and 
above the cost of land and equipment. They will take over 
the contracts already made by Renfrew, but they do not bind 
themselves to hold by the plans already authorised. The 
Trustees are to withdraw the Shieldhall Bill, and apply next 
session for a Bill to confirm this agreement. 

By the memorandum the Clyde Trustees acquire from Mr. 
Spiers, of Elderslie, the 50 acres of land which he proposes to 
sell to Renfrew for the dock at the price of £860 per acre; 
being equivalent to £500 per acre as agreed with Renfrew, 
plus £18,000 of parliamentary expenses. The Trustees are to 
have the option within two years of purchasing additional 
riverside land, not exceeding 60 acres in all, at £750 per acre, 
from Mr. Spiers; and also of acquiring from him any addi- 
tional land they may require in a certain specified direction, 
and to a certain specified extent. The Trustees are to pay 
the whole expenses incurred by Renfrew and Mr. Spiers in 
connection with the undertaking, and neither Renfrew Town 
Council nor Mr. Spiers is to oppose the Trustees’ Shieldhall 
dock scheme at any time. Such, summarised, is the 
agreement by which Renfrew foregoes her hard-won rights to 
construct a dock, and which enables the Clyde Trustees to 
regain their former supremacy over the whole of the upper 
Clyde. That it still requires the satisfaction of Renfrew Town 
Council and of Parliament assembled goes for little, as that 
is almost a foregone conclusion. That the arrangement has 
met with criticism and disapproval from parties belonging to 
both the Clyde Trust and to Renfrew Council is, of course, 
but natural. Notwithstanding all, however, the great volume 
of intelligent opinion seems to be that at length, and by 
devious and perhaps needlessly expensive ways, the needs of 
Clyde shipping and the ambition of Renfrew are, at one and 
the same time, in a fair way to be met by the authorities, 
who, after all, are in the best position to know what is 
required, and to provide, maintain, and develop it. 


DISINFECTION OF THE MAIDSTONE WATER 
SERVICE MAINS. 


At a meeting of the Society of Engineers, held at the Royal 
United Service Institution, Whitehall, on Monday evening, April 
2nd, 1900, Mr. Henry O’Connor, president, in the chair, a paper 
was read on ‘The Disinfection of the Maidstone Water Service 
Mains,” by Dr. G. Sims Woodhead, M.A., and Mr, W. J. Ware, 
Memb. Brit. Assoc. of Water Engineers. 

After briefly describing the position of Maidstone and the growth 
of its population, the authors gave an account of the conditions 
under which it was found necessary to carry out sterilisation of 
the mains in order (1) to do away with the possibility that any 
infective material that might have made its way into the mains 
should remain in any of the pipes, especially in the dead- 
ends ; and (2) to restore public confidence, which could only be 
done by rendering it absolutely impossible for any such infective 
material to remain. 

Owing to the distribution and supply of the Maidstone water it 
was a comparatively easy matter to disinfect one part of the 
system alone, but accompanying this were certain drawbacks in 
connection with the very steep gradients and high pressure at 
which the sterilising solution had to be thrown in. After a careful 
study of the method of sterilising with dilute milk of lime, ascarried 
out at Worthing, and of Professor Delépine’s experiments on 
chlorine disinfection, it was decided that the mains and service 
pipes should be filled with chlorinated lime solution in a strength 
of at least 1 per cent., or 4 per cent. of the available chlorine. 

Chloride cf lime was used because (1) of its comparative cheap- 
ness ; (2) of its y as a disinfectant, especially in solution, 
the double action of chlorine and oxygen being of special 
importance ; (3) under the conditions presented it could easily be 
obtained in a clear solution of the required strength : (4) it exerts 
comparatively slight action on lead ; (5) its action on leather was 
supposed to be less than was afterwards found to be the case ; (6) 
the odour could not be mistaken, and there could be no doubt when 
the chloride of lime had reached its destination ; (7) after the 
pipes had once been washed out there could not be the slightest 
danger of any ill effects following from the use of chlorinated 
water. 

The high-pressure water was supplied from the Farleigh water— 
Kentish rag or lower greensand formation—with which surface 
relations appear to be easily brought about. It was decided to 
carry out the disinfecting operations in two sections, A and B. 
Section A includes the company’s high-service pressure reservoir 
and the whole of the distribution mains of the high-pressure area 
north-east of this reservoir, including about 14} miles of mains, 
with a capacity of a little over 76,000 gallons. In order to obtain 
a sufficient amount of solution, 180,000 gallons of water was left in 
the reservoir. To this was added ten tons of chloride of lime, con- 
taining 33 per cent. of available chlorine, this gave a strength of 
4°04 _ of available chlorine per cent. The chloride of lime 
was thoroughly mixed with the water, and then allowed to settle 


| for a couple of hours. The whole of the mains in the high-pressure 


area were then emptied, and the mains of each of the four districts 
of the section were then in turn filled with the chlorinated 


liquor, the full pressure being maintained for half an hour in 
each. The entire mains and services of the high-level area were 
thus charged, 

After this operation had been completed, the remaining solution 
was used to wash down the roof, walls, and piers of the service 
reservoir. Then, by means of constant stirring, the lime .was 
mixed with the fluid and a milk was formed which was pumped 
out from the reservoir by means of a fire engine, and run to waste. 
At six o'clock on Sunday morning, or twelve hours after the com- 
mencement of operations, the chlorine solution was pumped back 
from the 12in. trunk main from the town, the fire engine was again 
brought into requisition, and so long as chlorine water was returned 
it was removed, and by 8 a.m. the reservoir was being filled with 
bright, clear water, free from anything but the merest trace of 
free chlorine. 

In most cases the householders were thoroughly satisfied that 
chlorinated solution had passed through their service pipes, but 
there were a few streets in which the occupants of certain houses 
were not satistied that they had received their full share of the dis- 
infectant. In each of the streets from which complaints were 
received, the water supply was suspended and the mains emptied. 
The empty mains were then charged from the highest point with 
chlorinated solution stored in water-vans. The sluice valve was 
then opened, and the normal pressure was brought to bear so as to 
force the solution contained in the mains through the services and 
fittings of the selected houses. 

Apart from some damage to washers, clothing, and pump buckets, 
no ill effect of any kind was traceable to the use of the chicrinstad 
lime solution. As a result of the treatment every one was satisfied 
that, so far as the mains and service pipes that conveyed the high- 
pressure water were concerned, there was no possibility that any 
typhoid organisms could continue to exist in them. 

In Section B there are a little over two miles of mains with a 
total capacity of over 32,000 gallons, with a reservoir having 
a capacity of 100,000 gallons. This section was treated in 
exactly the same way as Section A, three tons of chloride of lime 
being added to 50,000 gallons of water left in the reservoir. The 
process of disinfection was very similar to that adopted in connec- 
tion with Section A. 

This is the only instance in which disinfectiyn of water main< 
has been carried out upon anything like so large a scale. The 
results appear to have been very satisfactory. 


THE ACETYLENE EXHIBITION IN PARIS. 


In the course of a recent article on acetylene, we mentioned the 
fact that matters connected with the new gas were in a very un- 
satisfactory state at the forthcoming Exposition Universelle in 
Paris. When the original classification of exhibits was drawn up in 
the early nineties, acetylene had no industrial existence, and con- 
sequently the subject was not taken into consideration. When the 
acetylenists first demanded recognition from the authorities, a site 
was granted them on the banks of the Seine between the Concorde 
and Invalides bridges ; but this was immediately withdrawn under 
the pretext that the position had already been given ta ‘‘ horticul- 
ture.” After a long series of further negotiations, in which calcium 
carbide and acetylene were treated somewhat unsympathetically, it 
was finally settled that generators in action could only be shown at 
the Vincennes annexe, which, as all our readers know, is miles 
away from the centre of Paris, and which is not likely to be 
inspected by the majority of visitors who only spend a week or so 
in the city : while within the Exhibition proper, only empty 
generators and other apparatus not in working order might be 
shown. Coupled with a very high charge for space in both situa 
tions, these requirements were almost universally voted unaccept- 
able, a strike of acetylenists was threatened, and it appeared 
that they would not participate in the Exhibition at all. 

At length M. Daix, who was appointed at the Budapest Congress 
to look after the interests of acetylene in Paris this year, and who 
has been working indefatigably on behalf of his friends, decided 
that a special exhibition of carbide and acetylene should be held 
under the auspices of a special committee unconnected with the 
Exposition Universelle ; and he has applied to the municipality of 
Paris to grant him a site at the Déme des Invalides on the Place 
Vauban and the Avenue Breteuil. Subject to hisobtaining sufficient 
support, the necessary permission will no doubt be accorded -; and 
at the present time he is busily engaged in forming a Comité 
d'Initiative in order to render his formal application for the site fully 
representative of the industry. The Committee will be unlimited 
in number and nationality, composed of all exhibitors who under- 
take to pay for 10metres of space at the rate of 125f. per metre, and 
who also promise to contribute a sum of not less than 1250f. besides 
to form the nucleus of a guarantee fund. M. Daix writes to us that 
he has already been successful in procuring many adherents to the 
Committee, and that twenty-four French firms and several foreign 
ones, including the Acetylene Illuminating Company, of London 
and Foyers, have promised-——March 30th—to support-him. The 
promises are, of course, understood to be given on the supposition 
that the site is accorded and the exhibition held; while the 
guarantee fund, or part thereof, will be returned to the subscribers 
as soon as the pecuniary success of the show is ensured—as to 
which there seems no reasonable ground for doubt. The Acetylene 


Exhibition will be kept open for the same period as the Exposition ; 


it will be right in the heart of Paris, and close to all the other 
objects of interest ; and it is to be hoped that Englishmen will not 
lose this opportunity of taking part in the show. . Firms desiring 
less than 10 metres of space will also be able to join and exhibit 
their productions ; but the immediate point is the construction of 
a strong Comité d’Initiative. 

The General Committee of the Exhibition, from whom the jury 
will ultimately be chosen, includes the names of all the well-known 
authorities on acetylene, M. Berthelot being the hon. president. 
M. Daix’s scheme provides for the erection, we understand, of two 
identical ‘‘ palaces,” one for the Frenchmen and the other for 
foreigners. M. Daix’s address is 72, Rue Louis Blanc, Paris. 


TRAVERSING WINDING Morgan’s traversing wind- 
ing engine, described in our issue of the 16th inst., is made by 
Holman Bros., of Camborne and Broad-street House, E.C. 


Giascow INTERNATIONAL EXHIBITION, 1901.—It is officially 
notified that all applications for space at the Glasgow International 
Exhibition, which is to be opened in May. 1901, must be lodged not 
later than the Ist of June with the General Manager, Mr. H. A. 
Hedley. There are in all eight classes, embracing agriculture, 
mining, industrial design and manufactures, machinery and 
labour-saving appliances in motion, locomotion and_ transport, 


marine engineering and shipbuilding, lighting and heating, science - 


education, music, sports and sporting appliances. Separate sec- 
tions will be devoted to women’s exhibits, archeology and fine 
art. 

ARMOUR PLATE IN AMERICA.—The most satisfactory feature in 
the naval programme agreed upon by the House Committee on 
Naval Affairs, says the Scientific American, is that the secretary is 
authorised to contract for armour plate at 545 dols. a ton, for the 

urpose of completing the ships, the construction of which has 
n delayed by the unfortunate armour plate controversy. The 
amount required is 7400 tons. It is very gratifying to see that 
there was a majority in the committee which was in agreement 
with the Government experts in believing that it would be foolish 
policy for the Government to undertake the construction of an 
armour plant, whose cost would not be less than 5,000,000 dols. 
It was urged by these gentlemen that unless provision were made 
for supplying armour to the ships which are now awaiting it, it 
would be foolish to enter upon the construction of new ships, as an 


unarmoured battleship was for pyrposes of active service worse 


than useless. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions 9, our 
; correspondents. ) 


AN OPTICAL PROBLEM. 

Str,—When so eminent an authority as Dr. Oliver Lodge, an 
authority so eminent, indeed, that there is, perhaps, none higher 
on the physics of the ether, takes up his pen to enlighten your 
correspondents, I think that at last some attempt will be made to 
meet the difficulties with which students have to wrestle continu- 
ously when studying light. 

There are two distinct methods of writing about it—one the 
geometrical, the other the physical. The first affords a series of 
elegant exercises for the mathematician, but as everything that is 
wanted is postulated without the least ard as to whether it 
represents a physical truth or not, the ‘ae affair is of very 
little value, except to telescope and microscope makers, who, by 
practice, learn how and what departures from pure geometry are 
unavoidable. But, for this very reason, geometrical optics are all 
plain sailing, and present no difficulties to any student who has 
mastered the first few books of Euclid. 

When we come to the physical treatment of the subject we tind 
natural puzzles which have employed the highest intellects for 
their solution, and at the moment are as far from being solved as 
they were in the days of Newton. There is no satisfactory or con- 
clusive explanation of the phenomena of double refraction. The 
dispersion of light is an enigma. For years no one could supply an 
explanation of reflection, and the theory advanced by the late 
Astronomer-Royal Airey, although taught, has never been accepted 
by the best men as quite satisfactory. But my purpose now is not 
to complain of what is not fully known, but to ask Dr. Lodge if it 
is possible to give some detinite and not contradictory notion of 
what the things we speak of as light waves really are! Or, to be 
more exact, what does he himself suppose them to be—what, in a 
word, is Dr. Lodge's concept of them! Your correspondent *‘ Y.” 
has already asked something to the same effect. but this was before 
Dr. Lodge had written. 

To make my meaning clear I give an exaggerated sketch of a 
light wave in ether. The distances, we are told, A B and C D, 
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&e. &e., are for yellow light ggi,sth of an inch. What is the 
height or amplitude of a wave f¢’ So far as | am aware, no 
attempt whatever has been made to ascertain this, and yet the 
whole undulatory theory turns on the answer to the question. 
If there is no amplitude, then there can be no waves. _ If there is 
an amplitude, then we are beset with difficulties, which are passed 
over in silence or wholly ignored by the class-room lecturer. If 
the vibrations are not transverse, then there is no conceivable sub- 
stitute for the present rickety theory of polarisation—a theory 
geometrically perfect, physically unsatisfactory. 

But if waves have amplitude, are we to suppose that these 
amplitudes, or depths and heights, bear a direct relation to their 
lengths ; and what is the nature of the vibrations in matter which 
start these in the ether! A stretched string is a favourite illus- 
tration of a light ray. What is the nature of the force or action 
that sets up the transverse wave, and ostensibly settles its depth ? 
To this question it is probable that there is no answer, and yet 
from sheer suggestiveness it is worth while to ask it. 

Now, if a wave of light has some amplitude, there must be holes 
so small that it cannot pass without being broken up and so 
destroyed, yet the facts of transparency seem to contradict this, 
for the apertures in a crystal, or a thick glass sheet, through which 
light has to pass, must be inconceivably minute, yet it must find 
its way through holes—unless, indeed, we are to forma concept of 
a light wave traversing ultimate matter, the concept of which is 
utterly incompatible with the concept of permeation by ether or 
anything else. 

Nothing is quite so easy in literature as writing about words. 
It is also not difficult to write about ideas more or less inaccurate, 
vague. and diffuse. But the man of true scientific perceptions 
understands that all knowledge is founded on concepts, and that 
unless these are intelligent and in harmony with each other, they 
are worse than useless, in that they mislead. Thus, if the student 
forms a concept of a ray of light as a continuous riband of ether 
vibrating transversely, he may be so far sound, If, now, he has 
next to form a concept of this riband passing through a dense 
suvlid, and yet vibrating, a difficulty arises. If, further, his con- 
cept of matter is that it is absolutely hard, impenetrable, and 
without intrinsic qualities other than these, he will find that this 
concept, and the concept ofa vibrating riband passing through matter, 
are wholly incompatible. Thus, he is driven to conclude either 
that the wave or undulatory theory is not to be reconciled with 
the phenomena of transparency, or else that the amplitude or 
depth of the waves must be inconceivably small. In one word, 
then, the undulatory theory is mathematically and physically in- 
complete until such time as’ we have the depth of the waves 
measured as well as the distance from crest to crest. 

Can Dr. aba help to an answer ! 

Penge, March 27th. THos, PHILPOT. 


u 
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Sir,—I am much obliged to Dr. Lodge for his letter. To a 
certain extent it confirms Mr. Seabroke’s statements. It appears 
that I was quite right, and that interference does take place in the 
focus of a lens, but that the lines or rays of light separate them- 
selves again, so to speak, undam- 
aged. Thus a bundle of rays pass 
through a small aperture, just as a 
bundle of threads may be put through 
a hole, as in the sketch. The per- 
formance of each ray is very curious. 

While the subject is open, may I 
call attention to a very remarkable 
silence in treatises on light on the 
theory of transparency. It is almost 
impossible to frame any rational 
explanation of the vagaries of trans- 

arency on the transverse vibration theory, for, however 
small tne lateral displacement of the ether may be, there 
must be some displacement. Wave lengths are szen at, say, 
40,000ths of an inch, but the height of the waves, however small, 
still seems to large to pass through substances as dense as 
the diamond. 

March 27th. 


FACTS U. CLAIMS FOR LIQUID AIR, 

Sirk,—Mr. Hudson Maxim raises the much-abused subject of 
liquid air in your issue of the 23rd inst., inconnection with certain 
advertisements which he says are appearing in the public press. 
It would be interesting to hear where the advertisements appeared 
and who is responsible for the extravagant statements they con- 
tain; but this, however, is a matter which chiefly concerns the 
investing public. Your readers in the engineering profession are 
more directly concerned with the ‘scientific side, and in this con- 
nection I think Mr. Maxim scarcely does justice to the prospects 
of liquid air being utilised in practical engineering operations, 

He demonstrates conclusively that it would not be possible to 
drive the Teutonic across the Atlantic by liquid air ; but he might 
have shown quite as easily that olectric storage batteries, or com- 
pressed air, or gas engines would be equally impracticable ; but 
nevertheless, these latter have: their practical uses for motive 
power, and so it may be at no distant date with liquid air. 


Referring to ‘‘ British Refrigeration” for November, 1899, page 
119, it appears that Professor Linde has succeeded in producing 
2°21b. of liquid air per hour with a 3 horse-power machine and 
110 1b. per hour with a 100 horse-power machine, and he antici- 
pates that it may be possible to produce 2°2 lb. per indicated 
horse-power per hour in larger machines. At this rate it would 
require about 27 indicated horse-power hours to produce one cubic 
foot, or, say, 601b. of liquid air. 

A power station of upwards of 1000 horse-power worked con- 
tinuously ean easily produce power for 4d. per indicated horse- 
power hour almost anywhere in this country, and in many places 
for considerably less. Taking 4d. as the price, it follows that 
1 cubie foot of liquid air-—601b,—would cost 1s. 14d.— instead of 
the 12 cents ‘‘as advertised.” Now, turning to the experience 
of the high-pressure compressed air tram service in New York, it 
— that an ordinary fifty-passenger car uses 301b. to 351b. 
of air per mile. The air is carried at 24001b. pressure in steel 
tubes Yin. diameter and about lin. thick, involving great weight, 
and is passed through a reducing valve and heated by hot water 
before use in the engines. The compressed air, if produced by 
evaporating liquid air, would be equally efficacious as regards 
power, and, moreover, the quantity of liquid—-weight stored in 
the same cubic space would be far greater and the weight of the 
reservoir far less than in the case of compressed air. 

Taking a car using 30 1b, of air per na the cost for liquid air 
would be about 7d. per mile, and the other working expenses 
might be 24d. or 3d. per car mile, making a total of 10d. 

Your readers will recognise that 10d. per car mile is a figure not 
very different from the cost of horse traction. 

Professor Linde also asserts that liquid air can be stored in metal 
vessels with a loss by evaporation of 1 to 4 per cent. per hour, but 
it should be noted that such a loss would only occur while a tram- 
car is standing idle, as the heat transmitted from the atmosphere 
into the reservoir would be used in driving the engine on the car. 

To compare with electric traction, it may be of interest to note 
that the London County Council propose to spend £180,000 on 
equipping a double line six miles long, equal to £15,000 per mile of 
single line. The interest, repayment of capital, and maintenance 
on this outlay will represent about £1800 a year per mile of single 
line, and this sum alone accounts for 5*4d. per car mile, with a five- 
minute service, or 10°8d. per car mile with a ten-minute service, in 
addition to about 6d, per mile for working expenses, 

The * electricity-at-any-price ” man will probably contend that 
these lines are intended for a ter tratlic than a five-minute 
service, and that with overhead lines the capital charges would be 
far less ; but going to the other extreme for a suburban line, where 
the trolley system might he tolerated, the capital for electrical 
equipment might be about £4000 per mile, and for long-distance 
traffic, say, fifteen or twenty miles, it would be more, whilst the 
traffic would probably be only a fifteen or thirty-minute service, 
and under those circumstances the 10d. per car mile would not be 
an excessive total cost, 

The liquid air car carrying. only half a ton of liquid would 
run over thirty-tive miles without re-charging. Mr. Maxim quotes 
Dr. Sloane as giving 140 deg. Fah. as the latent heat of evaporation 
of liquid air, but Professor Dewar’s results show about 53 Centi- 
grade units, or 96 Fahrenheit units, which is just about one-tenth 
of the latent heat of steam. 

This fact, coupled with the possibility of discharging the pro- 
ducts of combustion of the fuel used for effecting the evaporation 
at a temperature far below that of the atmosphere, will make it 
elear that the cost of fuel required for evaporation is a mere 
trifle. 

This letter is already, perhaps, too long, or I might show how 
liquid air is coming within the range of practical engineering in 
other directions. My argument has been based almost entirely 
on data which may be verified by any of your readers, but I may, 
however, be permitted to conjecture that Professor Linde’s method 
of producing liquid air may, perhaps, be superseded by something 
more efficient in the future. 

Westminster, 

March 26th, 


Epvéar C, Turvurr, A.M. Inst. CLE. 


WATER GAUGES, 

Sik, —I have read your article about water gauges in last week’s 
ENGINEER with much interest. 

It is certain that many accidents are due to a wrong reading of 
the water gauge, which in most cases is less due to the insufficient 
attention paid by the man in charge than to the fact that the 
gauges commonly in use do not at all indicate the proper level of 
the water in the boiler. 

The fault of this lies as.much with the manufacturer as it lies 
with the user. The first has never up till now taken sufficient 
pains to effect those improvements which the importance of this 
apparatus makes absolutely necessary, and the lack of which is 
often the cause of deplorable accidents. The user, on the other 
side, has been far too much in favour of cheapness instead of 
quality, and thus not only provided his boilers with an article not 
fit for the work it is intended for, but also discouraged the manu- 
facturer from making the necessary improvements. It is therefore 
as necessary that the manufacturer takes this matter more 
seriously in hand, from a technical point of view, as it is for the 
user to understand the importance of a water gauge, and when he 
does realise the necessity, to provide accordingly. 

A trustworthy water gauge must fulfil two conditions : 

(1) It must give a clear and absolutely distinct indication of the 
water level. 

(2) Such indication must be without fail the true level of the 
water inside the boiler. In my opinion there is certainly a gauge 
in the market which complies with both these points, and this is 
the Retiex water gauge. This gauge solves demand one to perfec- 
tion. The water shows as a broad black column, while the steam 
space shows as a bright and silvery one. The indication is perfect, 
and it would scarcely be possible to improve upon it. 

Demand two is for many reasons the more difficult one to solve 
satisfactorily. This is already due to the fact that a satisfactory 
result does not only depend upon the manufacturer but also on the 
user. However, having so far got a water gauge which complies 
with the first condition, the Reflex water gauge is also the only one 
which fulfils the second demand. 

The Retiex water gauge as supplied at present has also, like all 
other gauges now in use, the fault of having small passages for the 
steam and water. But this mistake, which is we'll known to the 
maker, does not rest with him, but with the user himself, who 
seems to have wrongly made up his mind to buy a certain article 
at a certain low price. 

The construction of the Reflex water gauge is such that it could 
easily be made to allow of clear passages of, say, lin., for water 
and steam, without even increasing the size of the sight glass 
itself, which gives a most perfect indication as it is. 

It is sufficiently well known that in the Reflex water gauge the 
main tube is of metal, while the sight glass only forms a window. 
I am afraid, however, that under the present general condition 
an attempt on the part of the manufacturers of the Reflex gauges 
to make them large enough to allow for lin. passages would have 
been a failure. The user would have most likely have smiled at 


him on account of the dimensions such an apparatus must neces- | 
sarily take, and would have considered the price too high. The | 


answer would have been, “* Why should we buy such huge construc- 
tions, and go into such expense if we can get a }in. glass tube 
gauge to do the same work at a low price?” 

The tendency of the present consumer is far too much for cheap- 
ness and too little for quality. I hope we are not far off when this 
will be reversed, for the benefit of all concerned. é 

The Reflex water gauge, however, even as now in use, provided 
with the usual small passages, due to the demand, is certainly 
arranged in such a manner that its passages should be clear under 
all circumstances. The only thing required is proper attention. 
The gauge is fitted with a cleaning stud at the top and one on each 


cock. A suitable brush is provided with each gauge. There ; 
not the slightest reason or objection why the man in charge Ps . 
not have the very strictest instruction to brush and Clea: onl 
water gauges, say, every night, just as he is accustomed to do. the 
the machinery in general, ‘The reason why the man in charg _ 
not care to clean the ordinary glass tube water gauges, as he " z 
the other machinery, can, of course, easily be found. He is poner 
of breaking the glass tube, and the consequent trouble oder 
pense. This is not the case with the Retlex water gauge Thi 
gauge can put up with a lot of knocking about, and can well sta | 
the treatment of proper cleaning like any other engine part, ae 
therefore my opinion that a gauge as nearly perfect as possible ne 
been found, and is obtainable. G, Hesse ed 
Bedford-place, W.C., March 27th. = 


Sir, —I observe from your leader on the subject of water gau 
that you would be glad to have some notes on our experience in 
reference to these fittings. 

A large number of points are involved in the proper working of 
water gauges, and I cannot at the present time deal with then all 
fully. At the same time it is well to note that water gauges, like 
all other fittings of steam boilers, cannot be relied upon unless they 
receive regular attention in the way of testing, cleaning, and over. 
haul, and that if they do receive this proper attention, then, jn 
ordinary cases, substantial water gauges of the usual construction 
are trustworthy. 

1 give on the appended sheet the directions in reference to the 
care and testing of water gauges from the small hand-book on 
“The Working of Steam Boilers,” which I issued for the use of 
our insurers and for steam users. 

There is a proper way and an improper way of testing water 
gauges, and in very many cases the only testing that is carried out 
is by regularly opening the bottom cock and closing it again. The 
proper way is stated in the instructions. 

The fitting of water-gauge glasses, too, very frequently does not 
receive the requisite care. When the gauge fittings are fixed in 
position, the holes for the glasses ought to be truly in line with 
each other, and there should be at least gin. clearance all round 
between the glass and the brass nut, that is to say, the outside 
diameter of the glass should be jin. less than the hole through the 
nut, and this clearance should be even all round ; uneven clearance 
often indicates that the fittings are not truly set. Also, longi- 
tudinally, the glass ought to be about jin. less than the space pro. 
vided for it between the fittings, so that it will be free to expand, 

The joints of the glass in the gland are preferably made by 
rubber rings where the recesses are such that there is no danger 
of forcing the rubber rings over the ends of the glass. If asbestos 
string is used, great care should be taken that it is uniformly 
wrapped round the glass, so that no undue stress is caused in 
screwing up the packing. If, however, asbestos is used, specially 
prepared packing rings are best. The packing should never 
require screwing unduly tight ; all that is necessary in the way of 
screwing can be done by means of the hand, and if any tighter 
screwing seems to be necessary, this is due to the fittings not being 
in line, or being otherwise defective. 

Considerable trouble has been experienced with the breakage 
of gauge glasses. At present there are no gauge glasses which are 
entirely satisfactory and free from the liability of breakage. The 
use of the Jena glass has proved to be an improvement in many 
cases, but does not appear to have entirely met the difficulty. The 
combined mica and brass fitting for this purpose is not liable to 
breakage, but it is very difficult to see the water level in it. 

The Klinger water gauge appeared to promise a satisfactory 
solution of the question, but in some instances it has been found 
that the ““V” serrations on which this depends for its indication 
of the water level become dissolved away after being some time in 
use, so that the level ix not properly shown. Such glasses, there- 
fore, require examination and renewal when the * V" becomes 


worn, 

Probably, for ordinary practice at the present time for high 
pressures, a good arrangement is to use a Jena glass protected by 
a glass protector, which will not only tend to avoid danger from 
flying fragments in case the glass breaks, but also by protecting 
the glass from draught will avoid one of the principal causes of 
breakage. 

Epwarp HILLer, 
Chief Engineer and Manager, National Boiler and General 
Insurance Company Limited, 
22, St. Ann’s-square, Manchester, March 27th. 


Extract rrom WorKING OF BoILERs. 

Watery gouges. The best water gauges are good glas« water gauges, the 
connections being made of gun-metal, with asbestos-packed cocks, and 
having large —— for the water to pass along. Cocks or taps are 
better than valves for water gauges. Valves look almost the same whether 
open or closed, and hence, unless great care is used, may lead to mistakes 
and accidents. Water gauges are often provided with a safety ball, or 
similar arrangement, so that, in case of breakage of the glass the attend- 
ant will not be liable to be scalded by the eseaping water or steam. 

Testing water gavges.—The water gauges should be tested at least once 
a day by blowing through when the boiler is at work. When the boiler 
is at rest the screw plugs of the gauges should be withdrawn and the 
condition of the passages noted, these being, if necessary, then cleaned 
out. When testing the water gauges when the boiler is at work, both 
the steam and water passages should be tested. First, the bottom tap 
should be opened to test both passages, then the steam tap should be shut 
off so as to test the water passage only, then the water tap should be shut 
off and the steam tap opened to test the steam passage only. The bottem 
tap should then be closed and the water tap opened again. Leakage at 
water gauges, defective taps or plugs, should tobe immediate attention, 
otherwise great danger may be incurred. 

Causes of breaking of gauge glasses, Among common causes of break- 
age of gauge glasses are the following :—Gauge fittings insecurely fixed so 
that movement takes place. Gauge fittings not in line originally, or 
thrown out of line by the breathing of the end plate, especially where this 
breathing is excessive, as is the case where deposit is causing over-heat- 
ing. Sudden changes of temperature, such as occur when hot water i+ 
admitted again after testing the water gauges. To reduce risk of this 
causing fracture of the gauge glass the water tap should be re-opened 
always after the steam tap and not before. Wasting of gauge glasses. 

Putting in new water-gauge glasses.—Special care is needed when put- 
ting in water-gauge glasses to ensure that the packing is not squeezed 
over the ends of the glass, also that the gauge fittings are truly in line, 
and that the | wed is neither too long nor toe short. Thigh-preasure water 
gauges should have gauge glass protectors 


Sir,—All trouble about packing g.ass water gauges may be 
avoided by using an india-rubber ring, which I have found simply 
perfect for condenser tubes. It has been known and used for that 


LA 


poteene for more than twenty years. Its nature and action will 
understood by a glance at the sketch. Here A is an india- 


rubber ring cupped. The pressure forces it against the tube and 
the brass, and makes a perfectly tight joint. 
March 30th, 
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RAILWAY MATTERS. 


d Trunk of Canada traffic for the last ten 


Gran 
fax ote hows an increase of £16,695. 


days of March s 
joration of Sunderland have completed the 


local tramway system, The price is said to have 

Tux Leeds Tramways Committee is said to be about 


to spend £36,000 on three new steam dynamos for the tramway 
electrical generating station, 


{guy orders have been issued in South Africa declar- 
«that the title ‘Free State Railways” is henceforth abolished, 
> superseded by the title “ Imperial Military Railways.” 


Ix the House of Peers at Lisbon on Wednesday, the 
Mi ister for Foreign Affairs announced that the Lorenzo Marques 
Railway would remain the property of the Portuguese Government. 


4 ramway collision occurred in the Caucasus last 
saturday between a mail train and a goods train. Some trucks 
containing petroleum ca ht fire, and the engine drivers of the two 
trains, the postal officials, and many passengers perished in the 


flames. 

Tur Vinlandskaya Gazeta announces that in accordance 
to the resolutions passed by the Landtag in 1897, the following new 
ines of railway will be builtin Finland: From Uleaborg to Torneo, 
ata cost of £338,920; from Kuopio to Isalmi, at a cost of £163,200 ; 
and from Helsingfors to the station Karis, on the Hango Railway, 
at a cost £356,000. 


A CommurrKe of the House of Commons, presided over 
lw Mr, Hobhouse, last week passed the preamble of the Hastings 
Tramway Bill, by which it is sought to construct eleven miles of 
tramways, to be worked by electricity, on the overhead system, at 
an estimated cost of £300,000 to £400,000, The route will not 
include the sea front. 


Tur correspondent of the Standard at Constantinople 
understands that the Iradé with regard to the construction of rail- 
ways in ‘Turkey by Russia, although not yet officially communi- 
cated, gives the latter country the right to construct railways 
over the basin of the Black Sea, with the exception of the route 
from Erekli to Ada Bazar, and where it is not barred by existing 


concessions. 


Ir is stated that negotiations have recently been in 
progress between the North-Kastern Railway Company and Lord 
Londonderry with a view to the company’s ——— possession of 
the Londonderry, Seaham, and Sunderland Railway. A settle- 
ment is believed to have been arrived at, whereby the line, which 
runs between Sunderland and Seaham Harbour, becomes the pro- 
perty of the company. 


A number of surveyors and engineers sailed from 
Liverpool on Wednesday in the Elder-Dempster liner Sokuto, for 
West Africa. They are going out in connection with the survey of 
the new Coomassie Railway extension from Tarkwa. The expedi- 
tion will return in two months with the plans and specifications, 
and by the time the rainy season is over it is intended to have plant 
and material ready for forwarding from this country. 


Tut Board of Trade have granted an order to the 
Warwick Tramway Company for an overhead electric tramway 
within the boundaries of the borough. The period named is 
twenty-eight years, but the Warwick Corporation is to have the 
right of purchase at the end of seven years. All the questions in 
difference have been settled except that of a rent on protits which 
has been demanded by the town, and which the British Electric 
Traction Company, supporting the local company, is said to be 
unwilling to concede, 

THE new ambulance train, built at the Kastleigh Car- 
riage Works of the London and South-Western Railway Company, 
for the War-office, was yesterday given a successful trial trip from 
Fastleigh to Bournemouth Central—and back. The carriages 
are 4S8ft. long and Ofin. wide outside, with elliptic roofs, and 
are fitted with central fexible gangways. so that when coupled 
together they will have anextreme length of Z58ft. Min. The train 
is built throughout on the central corridor principle, having sliding 
doots fitted to each gangway, 


Tue Caledonian Railway Company has authorised the 
directors to make a light railway 74 miles long from Elvanfoot 
to Wanlockhead, at a cost of £24, The shareholders have 
approved of a capital expenditure of £150,000 on the Aberdeen 
Joint Passenger Station, and sanctioned an expenditure of £900,000 
on the cnlargement of the Glasgow Central Station and the erection 
of an additional bridge alongside the present one over the Clyde 
at Glasgow Harbour, They have approved of an expenditure of 
£80,000 towards the construction of Paisley and Barrhead District 
Railway, 

At a social gathering of the employés of the Caledonian 
Railway Company held recently in Glasgow, Mr. John Stoddart, 
the chairman, said that there daily passed through Carlisle alone 
109 down and 123 up trains, or an average of one each. way every 
twelve minutes. In the memorable record run of 540 miles in 512 
minutes, from London to Aberdeen, on August 22nd, 1895, while 
the average rate of speed was 64 miles an hour, on some parts of 
the journey a speed of no less than 72 miles was obtained. The 
Caledonian Railway originally consisted of 122} miles, and the 
capital was £2,800,000, ‘The mileage over which their trains now 
run daily was 1100 miles, and the authorised capital was 
£51,000,000, 


_ A RatLway accident occurred on the Midland Company's 
line near Holbeck Station last Thursday morning at half-past 
three. It appears that a goods train was pr, Tn about a 
hundred yards from the end of the Holbeck Station platform, 
Where the North-Eastern at.d Midland systems meet, when the 
signal fur the Leeds and Bradford mail train, timed to leave Leeds 
at 3.25, was lowered, and, it is alleged, the driver of the goods 
train mistook the signal for his own and went ahead. As the lines 
upon which the goods train and the mail were travelling meet, the 
result was a ikon. The goods train was cut in two, and the 
damaged trucks were hurled across to another set of rails, where 
shunting operations were bao carried on. Here the shunting 
engine collided with the wreckage of the damaged goods train. 

engine of the mail suffered severely, and some of the 
inti mae carriages were badly damaged, Fortunately no lives 
rere lost, 


_A NEW generating station is about to be erected by the 
City Council of Worcester, to give sufficient electric power to drive 
the trams and light the city. The council have just entered into 
* provisional agreement with the British Electric Traction Com- 
pany with reference to the provision of electric trams in the city, 
and light railways in the surrounding districts, and the taking 
over of the city tramways. The company undertake, within a 
year, to apply for power to construct light railways from the Cross, 
in the centre of the city, to Cherry Orchard, and thence to Kemp- 
sey, Red Hill, and various other routes. The company will take their 
electric current from the Corporation on the following terms: —‘The 
Urst 200,000 units at 2d., the second 200,000 at 1?d., and the 
remaining units at 14d. per unit. The agreement as to price is to 

1 subject to revision in fourteen years. The City Council have 
Pe decided to offer to the Committee of the Royal Agricultural 
pie: a site in the vicinity of the city for the Society’s annual 
Show during the period of the next ten years. 


NOTES AND MEMORANDA. 


Tue coal industry of Victoria is making steady pro- 
ary the yield in 1899 having been 262,380 tons, valued at 
113,522, In 1890 the output was only 55,079 tons, valued at 
£53, 


In India at the end of 1898-99 there were thirty-three 
jute wills, employing a daily average of 94,540 persons. The 
mills contained 13,371 looms and 278,858 spindles, With the 
exception of one mill at Cawnpore, all the mills are in the vicinity 
of Calcutta, 


THE manufacture of steel—Bessemer and open-hearth 
in this country last year amounted to 4,855,325 tons, this being 
an increase of 287,339 tons over the previous year, The make by 
the open-hearth process was 3,030,250 tons, and by the Bessemer 
system 1,825,074 tons, 


Tue death is announced of M. Joseph Bertrand, 
ponpetee secretary of the Academy of Sci an ber of the 
‘rench Academy, at the age of 78. He was one of the foremost 
mathematicians of France, and was a voluminous writer on pure 


mathematics, dynamics, and physics, 


Tue death occurred last week of Mr. William Warner, 
of Stockton-on-Tees, who was head of the firm of founders who 
cast the Westminster ‘‘ Big Ben.” The firm executed the work for 
£3000, but, owing toa defect, the bell had to be re-cast at a cost of 
£750, and its weight was reduced from 16 to 134 tons. 


Ir is proposed to constitute the Select Committee on 
Boilers Registration and Inspection as follows :——Sir W. Arrol, Mr. 
Crombie, Mr. Emmott, Mr. Fenwick, Sir F. Flannery, Mr, Gallo- 
way, Sir E. Gourley, Mr. Hazell, Mr. Heath, Sir A. Hickman, Sir 
W. Houldsworth, Mr. M‘Ghee, Mr. Penn, Colonel Pilkington, and 
Mr, Renshaw, 


Ar a meeting of the American Society of Mechanical 
Engineers the question of electric driving of machine tools was dis- 
cussed. Professor Jackson stated that all large tools or machines, 
requiring from 5 to 7}, horse-power and over, should be provided 
with individual motors, while smaller tools or machines requiring 
less power should be grouped and driven from a motor-driven 
shaft. These groups should ordinarily be arranged so that a motor 
from not less than 3 to 5 horse-power is required, and not more 
than from 10 to 15 horse-power. 


Some remarkable speed records were established in a 
motor-car race which took place recently in France. The course 
was from Nice to Marseilles, a distance of 125 miles. The fastest 
time made was by a petroleum tricycle, which covered the course 
in 3 hours and 23 minutes, an average speed of 36 miles 1350 yards 
per hour. ‘The second fastest time was made by a motor carriage 
using oi) spirit, which accomplished the distance in 3 hours 25 
minutes, or an average of 364 miles an hour. Needless to state 
there were several serious accidents. 


An electric motor carriage in America is reported to 
have made a run of 100 miles at an average speed of nearly 13 
miles an hour with only one battery charge. The weight of the 
car, including batteries, passengers, and impedimenta, is 23 cwt., 
and the batteries weigh nearly 9cwt. The battery consists of 
forty-eight cells of lead storage battery, mounted in four separate 
boxes of twelve cells each. Each cell contains eleven plates. Each 
of the four battery boxes measures 38}in. long by bs wide by 
12hin. high. The capacity of this battery, discharged at twenty- 
two ampere rate is 154 ampere hours, 


A REPORT issued by the India-office shows that there 
were in India, at the end of 1898-99, 176 cotton mills, containing 
37,540 looms and 4,456,177 spindles. Of these mills ninety-six 
were exclusively spinning mills, one an exclusively weaving mill, 
and in seventy-nine both spinning and weaving were carried on. 
They employed a daily average number of 156,056 persons. The 
consumption of cotton by the Indian mills in the year is estimated at 
1,481,000 bales of 400 lb. each, or say, 264,450 tons. This amounts 
to practically one-half of the native production of cotton. 


AFTER a sea trial on board the United States battle- 
ship Kearsarge, Commodore Folger has reported that the double 
turret was thoroughly tested, and ix a success, both from the 
military and structural standpoints. There is no interference 
between the planes of the guns or inconvenience from blast or 
smoke. The structure was tested with simultaneous discharges 
from three guns. It is quite strong enough to withstand the 
united shock of the four guns of either turret, but the absence of a 
suitable electric device for a simultaneous discharge of all the guns 
prevented this final test. Both pairs of Sin. guns were tested in 
simultaneous firing. 


AccorDING to the tables published by the Home-oftice 
relating to the output of coal and other minerals, and the number 
of persons employed at mines worked under the Coal and Metalli- 
ferous Mines Regulation Acts, during the year 1899, the total 
output of coal in the United Kingdom was 220,085,303 tons. as 
compared with 202,042,243 tons in 1898 ; the total of fire-clay was 
2,931,091 tons, as compared with 2,783,219 tons in 1898 ; iron- 
stone, 7,775,868 tons, as compared with 7,901,046 tons in 1898 ; 
oil shale, 2,210,824 tons, as compared with 2,137,993 tons in 1898, 
The number of persons employed in the mines and quarries was 
729,009, as compared with 706,894 in 1898, 


THERE are many differences in metallurgical practice 
between railway engineers in this country and the United States ; 
for instance, tires on the other side of the Atlantic are made of 
high carbon nickel steel, whereas here a low carbon steel is gener- 
ally employed. From a number of nickel steel tires made at the 
Parkhead forge, in Glasgow, one containing 0°18 carbon and 
3 per cent. nickel gave the following physical tests :—Elastic 
limit, 55,0001b. per square inch ; ultimate strength, 87,000 lb. per 
square inch ; elongation, 28°7 per cent.; contraction, 46 per cent. 
This tire, 394in. in diameter, was pressed down to 19in.—three 
times what the specifications demanded—without showing signs of 
fracture. 


Tue tenth 30-knot torpedo destroyer, the Petrel, built 
and engined by Palmer’s, underwent her three-hours’ consumption 
trial from Portsmouth dockyard last Friday. An average of six 
runs over the measured mile gave a speed of 30°322 knots, with 
384°6 revolutions, and 240 lb. steam pressure, the indicated horse- 
power being 6632, and vacuum 27in. For the three hours the 
speed aimed at was 30°1 knots, the intention being only to exceed 
the 30 knots guaranteed. The results were :—Speed, 30°097 knots, 
380°6 revolutions, 239 lb. of steam, 6438 indicated horse-power, 
and 27in. of vacuum. The trial was run on a heavier displacement 
than any of Palmer’s previous 30-knot boats, and this enhances 
peeve & the value of the present performance. 


THE operative clause in the Order of Council with 
respect to the use of acetylene now reads :—‘‘ Her Majesty is 
pleased by and with the advice of her Privy Council to order and 
prescribe that acetylene in admixture with air or oxygen, declared 
to be an explosive by this Order, shall be prohibi from being 
manufactured, imported, kept, conveyed, or sold. Provided that 
nothing in this Order shall apply to acetylene in admixture with 
air when such admixture takes place only in a burner or contriv- 
ance in which the mixture is intended to be burnt. Provided also 
that nothing in this Order shall be held to apply to an admixture 
of acetylene and air which may unavoidably occur in the first use 
or re-charging of an apparatus properly designed and constructed 
with a view to the production of pure acetylene.” 


MISCELLANEA. 


Tue rail-cogging mill at the Barrow Steelworks broke 
down last week, and the department is likely to be unproductive 
for some days. 


A LARGE floating crane for use in the port of Cronstadt 
has just been ordered at the St. Petersburg Ironworks. This crane 
will weigh fifty tons, and is to be able to lift its loads 60ft. 


THE new pattern Vickers 12in. gun, of which a number 
are on order for the Admiralty, will be supplied to the Formidable, 
Pe according to Mr. Goschen, should be ready for her guns 
this year. 


VICKERSTOWN, the new colony of dwelling-houses which 
Vickers, Sons, and Maxim, Limited, are building on Walney 
ied, was inaugurated last Saturday by a dinner given to the 
workmen. 


Tue Corporation of Singapore have adopted: motor 
wagons for heavy work. Judian Engineering, referring to the sub- 
ject, says ‘‘the innovation has been unanimously agreed to as the 
ast folly of an effete Council.” 


Ar Creighton and Co.’s yard at Okhta, a suburb of St. 
Petersburg, the construction of several torpedo boats of the Sokol 
and Ussuri types will be completed. These torpedo boats will be 
attached to the Baltic squadron during the coming summer. 


On the New York metal exchange it is proposed to 
taake electrolytic copper the standard for the quotations on the 
Exchange, instead of Lake ingots, which have always been the 
standard heretofore. The change is advocated by many members, 
and will be formally acted on at an early date. 


In a motor car race from Nice to Monte Carlo last 
week, a man called Brewer, who adopts the pseudunym of 
Mercedes, and was driving a Daimler carriage, was killed in taking 
a sharp corner. It is surprising that there are not more such 
accidents with speeds of nearly 40 miles an hour on common rvads, 


At a meeting of the Newcastle Town Council held 
on Wednesday, a report was presented by the Watch Committee 
recommending that certain streets be lighted by electricity. 
Application is to be made to the Local Government Board tv 
sanction the borrowing of £10,000, the necessary capital expendi- 
ture. 


An accident occurred on board the French torpedo boat 
No. 238, near Cherbourg on Saturday. She was steaming at a speed 
of 255 knots when the piston-rod broke. Five men_were_severely 
scalded by escaping steam, and one of them in his agony sprang 
—€ and was drowned, and two of the others are not likely 
to live. 


WE have been requested by the Board of Education to 
announce that all communications relating to elementary educa- 
tion should now be addressed to the Secretary, Board of Education, 
Whitehall, London, S.W. Letters concerning science, art, and 
technical education should be addressed to the Secretary, Board of 
Education, South Kensington, London, 8.W. 


THE Naval Committee of the House of Representatives 
is in favour of the construction of two new battleships and three 
armoured cruisers of about the same size as those authorised in the 
naval programme of last year. and three protected cruisers for the 
American navy. The battleships will be 13,000 to 14,000 tons 
and the armoured cruisers about 1000 tons less in displacement. 


In answer to a question asked in the House of 
Commons by Sir Charles Dilke, relative to the manufacture of 
picric acid, Mr. Powell Williams said the desirability of encourag- 
ing the production of picric acid of British make has been kept 
constantly in view ever since it was adopted as a warlike store. 
With the exception of a small quantity recently ordered to meet 
present urgent demands, all the supplies obtained for both land 
and sea service have been manufactured throughout in this 
country. 


CorRECTING a statement to the effect that instrv- 
mental music was first used in the service of the Church of Scot 
land in 1863, a correspondent in a Glasgow paper states that it 
Was first introduced in 1806 in St. Andrew’s Church, Glasgow, and 
the organ used was made by James Watt, who was a worshipper 
in the church. There was considerable opposition to its use, and 
many caricatures were published, one representing the minister of 
the church— Dr. Ritchie—bearing a barrel organ on his back play 
ing ‘‘ Within a mile o’ Edinburgh town“’ a “call” to Edinburgh 
being at that time expected by the reverend gentleman. 


THE secretary to the Royal Commission for the Paris 
Exhibition informs us that a Congress on d’Essai des matérieux 
(des methodes) will be held in Paris from 9th to 16th July. Further 
particulars can be had of the organising secretary M. Debray, 
Avenue Kiéber 41, Paris. A Congress on des Associations 
Ouvriizves de Production will take place from July 11th to 13th. 
The organising secretary is M. Vila, Boulevard St. Martin 27. 
A Congress on d’Appareils 4 Vapeur (de Surveillance et de 
Sécurité en Maliére) will be held from July 16th to 18th. The 
organising secretary for the last-named congress is M. Compére, 
Rue de Rome, 66. 


In answer to a question asked in the House of Commons 
on Monday last Mr. Wyndham stated that tenders had been 
invited for a 3000-ton forging press for erection in the ordnance 
factories at Woolwich, to take the place of the present steam 
hammer, which is worn out. The press is larger than is necessary 
for the production of forgings of the size hitherto made in these 
factories. It is, however, intended to réstrict the use of the press 
in ordinary time to the production of forgings of the size hitherto 
made ; but it is considered necessary to have a reserve of power 
available in case of emergency. We understand that a deputation 
from Sheffield firms is to wait upon Mr. Wyndham to protest 
against the erection of this press. 

AccorDiInG to the Times, Sir William White visited 
Portsmouth this week with regard to the alterations that are to be 
made in the new Royal Yacht Victoria and Albert. The altera- 
tions will have the effect of improving the beauty and seaworthi- 
ness of the ship. It is still intended to in the steam trials 
about the end of June, and these are to of an exhaustive 
character, involving seven or eight distinct runs from 17§ knots for 
forty-eight hours up to eight hours at full power. In order to 
test thoroughly the machinery a new trial is to be imposed. There 
are to be two runs of forty-eight hours, each of 175 knots, and 
should the second trial prove a failure, the first trial will, after the 
necessary readjustments, be run again. According to the latest 
estimate, the yacht will not be ready for sea earlier than next 
February. 


THE armourclad Norge, which Sir W. G. Armstrong, 
Whitworth, and Co., have built for the Norwegian Government, 
was launched at Elswick on Saturday. She is the third vessel 
built by this company for the Norwegians, and a fourth is now 
on the stocks. The Norge is 290ft. long, 50ft. 6in. in breadth, 
16ft. Gin. draught, and her displacement is 3850 tons, with a 
guaranteed speed of 16} knots. She is to be armed with two 
21-centimetre (6°9in.) quick-firing guns, six 15-centimetre (4°9in.), 
eight 12-pounders, six 3-pounders, and two torpedo tubes (sub- 
ae ). The vessel has an armour belt of Harveyed steel 6in. in 
thickness. The casemates, four in number, are of nickel steel 
armour, 5in. thick ; the barbettes are of nickel steel, Gin. thick. 
The machinery is of the t-vin-screw vertical triple-expansion type, 
with Yarrow boilers, to develop 4500 horse-power, . 
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LJUNGSTROM’S CRANKLESS ENGINE. 


THE accompanying engravings illustrat» a revolving 
cylinder engine which has been under test for some time by 
Professor Weighton, of the Durham College of Science, New- 
castle-on-Tyne. Two engines have been made—one indicat- 
ing 2 horse-power, and the other 16 horse-power. The engine 
is made by Dunford and Elliott, Maritime Buildings, Queen- 
street, Neweastle-upon-Tyne. 

The principle of action of the engine is very obvious ; 
radial cylinders are fitted with pistons, the trunks of which 
are provided with wheels which roll round inside an elliptical 
path. The pistons moving i 1 an out, steam is distributed by 
« central valve. Our engravings give a section, and a per- 
spective of the engine taken apart. 

In a half casing is a long brass bearing fitted concentrically, 


Fig. 1—CRANKLESS ENGINE 


carrying the shaft. On one endof this shaft, outside the engine, 
the pulley is fixed, and on the other end, inside the engine, 
a four-armed casting B, Fig. 1, is fixed. The pulley and the 
casting B rotate with the shaft. The casting B contains four 
radial cylinders--B;, B,, B;, B,—each of which contains a 
eylindrical hollow piston C. Each of these hollow pistons 
has inside a roller D, which is shown separately at D,. The 
rollers are in contact with an elliptic track marked C, Fig, 2. 
This track is fixed in the casing A, and is kept stationary between 
the two halves of the cover when screwed together. In the 
centre of the four-armed casting B is a concentric and eylin- 
drical hole G. In the bottom of each of the four cylinders 
is a long slot F, through which the cylinders communicate 
with the hole G. Fitted into this hole there is a stationary 
and cylindrical-balance steam valve, E, Fig. 2, shown sepz- 
rately at H, Fig. 2. 

This stationary valve is at the end Hy, screwed into the 
steam supply pipe. which enters the engine at the centre of 
that half of the cover which is removed. This valve has two 


tanks, The condenser was worked without a vacuum, and 
the motor was, therefore, in an economical sense, working 
under the same conditions as a non-condensing engine. 
Several trials were made, and the most economical cut-off 
was found to be at about x quarter of the stroke. The dia- 
gram annexed shows graphically the results obtained at this 
cut-off, and with various steam pressures. It also shows the 
results which will be obtained at pressures much higher than 
the highest recorded pressure on the tests. After these tests 
were finished, the motor was run for several hours on 
January 29th, driving an electric generator by means of a 
be't, giving 60 ampéres at 100 volts. So far as the whole of 
the trials are concerned, the motor has run with perfect suc- 
cess, and with very little oil indeed. It seems to be well 
adapted for all cases where. high ‘speeds of revolution are 
required, in conjunction with small weight and space occu- 
pied in relation to the power developed. It is most. ingenious 
in design, and at the same time very simple in construction. 
Its steam consumption is low for a non-compound engine of 
small size. If made double or triple expansion, its consump- 
tion may be expected to be proportionally lower, especially 
if worked in conjunction with a vacuum. 
(Signed) R. L. 
“ January 30th, 1900.” 

Results of Tests made on Ljungstron’s Stugle-acting High-speed Steam 
Motor. Working without a Vacuum. Size of Motor :—4 Cylinders, 


each in, diameter, stroke, 
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We may add that at very high speeds calculation will show 
that the centrifugal effort may become so great that the 
engine will work to best advantage when the steam is applied 
to keep the rollers away from the curved path, instead of 
adding to the centrifugal effort by forcing them against it. 


THE INSTITUTION OF CIVIL ENGINEERS. 


MEETING OF STUDENTS, 

A MEETING of Students of the Institution of Civil Engineers was 
held on Friday, the 23rd instant, Mr. Dugal Drummond, 
M. Inst. C.E., presiding. 

A paper was read by Mr. J. W. Cross, Stud. Inst. C.E., on 
‘The Development of the Modern Locomotive Engine.” The 
following is an abstract of the paper :— 

The paper investigates the points to be considered in designing 


a locomotive for a special purpose ; the size of the wearing sur- 
faces, and the arrangement of the details are amongst these. A 


\ 


} 


Fig. 2—CRANKLESS ENGINE—SECTION 


long supply ports, and similar exhaust ports arranged 
symmetrically round the valve. One of the supply ports is 
marked I, and one of the exhaust ports J. The supply port I 
communicates inside the valve with the steam supply H,, 
and the exhaust port J communicates inside the valve with 
the exhaust end H,. 

As explained, the four cylinders—B,, B,, B,, B,—rotate 
together with the axle to which they are connected by a 
serew-bolt connection. The centrifugal action caused by 
this rotation keeps the pistons inside the cylinders with the 
rollers D always in contact with the track C, which, in con- 
sequence of its elliptical shape, forces the pistons to move in 
and out twice for each revolution of the engine. The valve 
being stationary and the cylinders rotating round it, the slots 
in the bottom of these cylinders must necessarily pass over 
the supply and exhaust ports of the valve. The valve, there- 
fore, although stationary, regulates the supply and exhaust. 

The cylinders obtain the steam supply from the supply 
port of the valve when the pistons move outwards, and 
exhaust the steam through the exhaust port of the valve 
when the pistons move inwards. 

The turning force of the engine is consequently obtained 
from the side thrust given by the pistons, when forced by 
the steam pressure against the outward-going curves of 
the track. 

We append Professor Weighton’s report, but it is not 
necessary, we think, to reproduce the efficiency diagram 
which accompanies it :— 

“This is to certify that the tests enumerated on the 
annexed table were made at the College of Science, Newcastle- 
upon-Tyye, as specified. The exhaust steam was condensed 


in a surface copdenser and carefully measured in special 


ten-wheel passenger engine, with four wheels coupled in front of 
the fire-box, is described, and is advocated as the most suitable 
type for heavy express work. Special attention is paid to the 
design of the cylinders, which are placed outside the frames. Cast 
steel is largely used in the construction, for lightness and strength. 
The two-bar motion is chosen, in combination with a cast steel 
crosshead of simple and-cheap construction. This type of engine 
necessitates an unusually long connecting-rod, but this is not con- 
sidered a disadvantage, especially as the rod is of light and com- 
pact design. It is considered that plain axles, without collars and 
sudden changes of section, are preferable, and wheels may safely 
be pressed on to axles of this form without fear of the result. One 
type of spring is used throughout the engine, and the advantages 
of easy riding are dwelt upon. Valves of the piston type are 
placed outside the frames, and are worked through a rocking shaft 
by excentrics, means being adopted in the construction to obtain 
long excentric rods, . 

The boiler is of interest on account of its size. The Belpaire 
fire-box, with sloping extension to the barrel, to obtain a large fire- 
box with the size of barrel, is adopted. Melloid plates, hollow 
stays, and iron tubes are employed. The advantages of a large 
and powerful boiler are stated. A large engine can only be used 
economically on heavy trains of a weight suitable to its power. 

Attention is drawn to the special arrangement of blast pipe, and 
to the construction of the smoke-box. It is important that the 
steam supplied to the cylinders should be as dry as possible ; the 
method of obtaining this is explained. The development of the 
American locomotive has been more rapid than that of the English 
engne, because the traffic has hese more rapidly, and heavier 
trains are run, than in this country. 

The details and proportions of other types are considered. 
Engines which have ae designed for similar work vvry consjder- 


ably in their proportions. 
A discussion followed, in which Messrs. A, C, Kelly and F. A. 
Legge, Studs. Inst. C.E., took part. 


The following is the list of candidates who hay. passed 
February examinations, 1 i the 
Studentship.—C, W. Alliott, Manchester ; J.C. Antinor 
don; R. E. V. Argyle, Tamworth ; H. C, M. Austen, ort, Lon- 
Beloe, Liverpool ; A. 'T. Best, London B. H. Blyth, jun. 


W. Burn, Stockton-on-Tees ; H. Campbell, Glasgow ; J rare ; 
lett, Gloucester ; H. Collins, Norwich ; E. A. Davies, lena? 
T. Ecroyd, Keighley; KE. W. J. Edwards, London; rie 
Edwards, Fowey ; H. W. Ellis, Rotherham ; K. G. Fenning St. 
Leonards-on-Sea ; W. N. FitzGibbon, London ; 'l’. G, Fulkes Lan 
don ; H. A. Hampson, London ; J. J. Jameson, London 
Jansen, London ; H. Johnson, Gateshead-on-Tyne ; JJ, Johns 
Gateshead-on-Tyne ; J. N. Lapage, Beckenham ; F. Laweene” 
London ; 8. E. Lowsley, Wolverhampton; R. C. M. Luke Ph. 
mouth ; H. Middleton, Marton ; E. J. P. de Moraes, Richmond , 
C. D. Pearson, London; J. B, Peat, Redcar; R. Russell, Derby | 
J. A. Seager, London ; J. D, Stuart, Cardiff; J. V. Thomas Glo’ 
cester, E. H. Thompson, London; M. H. Upton, Petworth: ( 
Walker, Cheltenham ; R. W. Walker, Edinburgh ; H. Walmsley. 
Manchester ; A. Whittington-Cooper, London ; J. D. Wilson, Lon. 
don ; J. B. Wise, Belfast ; W. H. Wiswall, Runcorn ; P. R. Wray, 
Reading ; F. W. Wright, Shrewsbury. stg 

Associate membership.—E. Bazalgette, jun., London ; J, B. Ben. 
jamin, Dover; E. L. Bennett, Rotherham ; J. E. Bostock, Folke. 
stone ; G. G, Braid, Glasgow ; F. H. Brewerton, London; ¢. J 
Brown, Edinburgh; C. C. Brown, London; D. R. H. Browne 
London ; A. U, Calvi, London ; A. A. D. Charles, Sheffield ; Ey’ 
Clark, London ; H. Clegg, Oldham ; C. H. Cole, Pembroke: J 
Cook, London; J. L. Cridlan, Leeds; 0. Eugster, London: F. 
Falk, Leeds; L. G. Felkin, Nottingham; C. T. Firth, Bradford : 
A. Fox, Edgware ; D. J. Gadsby, Hove ; G. Garrard, Bristol ; ’- 
G. Gedye, London; G. H. Gibson, Glasgow; G. Gonsalves 
London ; D. C. Graham, London ; T. S. Hawkins, Southampton : 
A. G. F. Heather, New Malden ; D. G. Hill, Edinburgh; D, w! 
Hood, Woodford ; F. E. Howard, Buckhurst Hill; A. S, Hume. 
Brighouse ; G. F. Hurst, Coalville ; C. I. Hutton, London; A, E 
Jackson, Hornsea ; E. C. Jansen, London ; T. B, Jex-Blake, Chip- 
ping Sodbury ; W. G, Keay, Aberdeen ; W. H. UC. Ketape, Salis. 
ury; W. H. G. Kieser, Torquay; W. 5. Lake, Plymouth; H, 
S. Lane, Preston ; R. M. Lewis, Dover ; O. L. McDermott, Leeds : 
W. M. McFadyean, London ; C. B, McRitchie, Glasgow ; V, J, 
Martin, Halifax ; E. H. Morris, Manchester ; A. H. Morton, Glas. 
gow; R. A. E. Murray, Fort Augustus ; C. H. Naylor, Elstree ; L, 
G. Nunes, London ; A. D. Pack-Beresford, Leeds ; C. C. Paterson, 
London ; S. L. Pearce, London ; N. J. Peters, Southampton : E. 
H. Rayner, Stockport ; H. Reid, London ; T. R. Renfree, London; 
B. A. Rhodes, Hudderstield ; 8. C. Rhodes, Leeds; C. E. Rivers 
Torquay ; R. C. Roberts, Leeds; W. P. Robinson, Otley; G. 
Rosenbusch, London; J. K. Sitwell, Newcastle-on-Tyne; F, 
Southey, Godalming ; H. J. Stracey, Gifford ; G. Svensson, Leeds ; 
W. E. Thornhill, Chester ; R. Tippetts, Birmingham ; P. W. To!: 
hurst, Northfleet; A. V. Venables, London; 8. 1. Walkden, 
London ; J. H. Walker, Shrewsbury ; R. W. Walker, Edinburgh ; 
T. A. Watson, Croydon ; G. H. Whigham, Glasgow ; P. R. Wray, 
Reading. 


NAVAL ENGINEER APPOINTMENTS.—-The following appointments 
have been made at the Admiralty ;—Assistant engineers: J, B, 
Wilhsin and J. H. C. Hearn, to the Pembroke and to the 
Argonaut ; and G. H. Scullard, to the Australia. Acting engi- 
neers (temporary): G. W. Jones, to the Pembroke and to the 
Argonaut ; P. B. Richards, to the Furious; and J. D. W. H. F. 
Cranley, to the Diadem. Probationary assistant engineer: F. 
Ranken, to the Pembroke and to the Argonaut. 


Royal general monthly meeting of the 
members of the Royal Institution was held on Wednesday afternoon, 
the 2nd inst., Sir J. Crichton-Browne in the chair. The following 
were elected members : Mr. RK. T. Glazebrook, Mr. E. J. Humphrey, 
Mr. H. 8S. Maxim, Mr. 8S. W. A. Noble, Mr. W. F. Snell, W. J. 
Tennant. The special thanks of the members were returned to 
Mrs. West and Mrs. F, Colenso, for their present of a portrait of 
their father, the late Sir Edward Frankland, K.C.B., D.C.L., F.R.S., 
Professor of Chemistry at the Royal Institution from 1863 to 1865. 

Rocers Fre_p,—Mr. Rogers Field, B.A. London, M. Inst. C.E., 
the distinguished hydraulic and drainage engineer, who died at his 
residence, Squires Mount, Hampstead, on March 28th last, was born 
ia 1831. His father was the Mr. Edwin Wilkins Field, solicitor, 
whose statue stands in the hall of the Law Courts. Mr. Rogers 
F ed was his eldest son, and never married. He was articled to 
Mr. Thomas Wicksteed, water engineer, and commenced practice 
some thirty years ago. He was the inventor of Field’s engineerinz 
aneroid barometer, the special feature of which is an adjustment 
for variation in temperature, enabling altitudes to be correctly 
ascertained in an extremely simple manner, But he devoted him- 
self more especially to engineering works connected with sanitation. 
and desi sned and superintended the construction of the drainage 
onl water supply arrangements of a great number of public insti- 
tucions and private buildings in all parts of the country, including 
the drainage of Sandringham House and Bagshot Park. The 
Bye-laws and Regulations he framed in 1876 for the town of 
Uppingham were substantially adopted by the Local Government 
Board in 1877 in their Model Bye-laws as to house drainage. The 
automatic flushing tanks and syphons which he brought, after 
nay lab risus experiments, to a high degree of perfection, are 
largely u ed in drainage and sewerage works both in this countr/ 
and in America. Mr. Field was connected with the Sanitary Insti- 
tute from its commencement, twenty-four years ago, and was one 
of the most active members of its Council and various Committees. 
Moreover he introduced thoroughly — methods of judging 
at the exhibitions held at the annual congresses of the Institute. 
Through his generosity the Parkes Museum was entirely re- 
arranged, and a catalogue of its contents issued. He was recently 
elected a vice-president of the Institute. 

IMPROVEMENTS AT THE MovTH OF THE Misstsstvet.—The Missis- 
sippi River extends into the Gulf of Mexico almost like a canal, with 
narrow banks between the river and the gulf, and then spreads 
out like the roots of a tree, the main channel dividing into about 
eight diverging channels, twelve to fifteen miles in length. These 
are known as the passes, and a board of engineers has recently 
reported upon improving the channel and the passes, and more 
particularly the south-west pass. It is proposed to close some of 
the breaks in the banks by means of mattress work, and to forma 
channel of not less than 1000ft. in width and 35ft. in depth. Such 
dimensions already exist, except at certain points, where the width 
is decreased by small shoals, easily removed ; while for 14 mile 
the 35ft. channel is only 800ft. wide, but there is a maximum 
depth of 100ft. No restriction of the width at the mouth by train- 
ing walls is considered advisable, as any check to the current 
would result in great quantities of sediment being deposited in the 
channel. With adredged depth of 38ft. for a width of 1000ft.. 
and side slopes of 1 in 10, the aggregate amount of dredging would 
be 22 million cubic yards. It is estimated that with two of the 
great hydraulic dredges now used on the Mississippi River, this 
material could be removed in two years, and at a cost of not more 
than 2d. per cubic yard. To preserve and maintain the channel, 
two jetties are to be carried out to 20ft. of water on the outer 
slope of the bar, but they will be carried up to the level of mean 
high tide only, so that storm waves will over them. The 
jetties will be 3000ft. to 7000ft. apart. Each jetty will have a 
continuous foundation mattress, 2ft. thick, and 130ft. to 200ft. 
wide, sunk bya load of 70 Ib. of stone per square foot of mattress. 
In depths not exceeding 3ft., only another layer of mattress will be 
required, but for greater depths large concrete blocks will be used. 
To distr'bute the load on the mattress there will be two layers 


of timber grillage, creosoted, so arranged as to limit the load to 
300 lb. per square foot of base of the grillage ; 
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\ PORTABLE WATER STERILISER. 


issue of February 10th, 1899, page 147, we 
an aluminium water steriliser made by Mr. Harry 
W. Neild, of Victor Works, Blackheath. We are now enabled 
to illustrate a modification of this steriliser by the same 
maker, specially devised for the present operations in South 
Africa. ‘The object aimed at was to produce a self-contained 
apparatus, easily portable, which could be used either in 
hospital or camp. It was decided that the most useful form 
would be an apparatus to supply two hundred men per day 
with good drinking water. Our illustrations clearly show the 
of the plant 2nd its method of working. Its 


In our 
described 


appea rance 


WATER STERILISER 


total height over all is 5ft., and its weight is 25 1b. Some of 
these are already at work in South Africa, others are on the 


way there, and some are still in course of construction. It | 
exactly resembles, save in actual design and form, the | 


apparatus which we have already described, but a few words 


of general description may be interesting to our readers. It | 
consists briefly of an oil lamp and boiler with the necessary | 
piping, &c. The piping consists of a small tube threaded | 


through a larger tube, and afterwards bent into a coil as 
shown. The impure water enters—cold—by the smaller tube 


at A, and after completing the circulation of the coil, passes | 


by the tube C to the bottom of the boiler steriliser. The 
hot sterilised water leaves the boiler by the tube D, which is 


connected to the outer tube of the coil at D, and leaves the | 


coil by the tap B. All that is necessary is to connect the 
tube at A to any service tap or tank by a in. rubber tube, 
giving a few feet head, and when the thermometer E shows 
212 deg. Fah., to open the tap B and regulate the flow of the 
water, so that the temperature as shown by the thermometer 
is always 212 deg. Fah. We understand that when once 
regulated the apparatus takes care of itself. The pet cock, 


shown at F, is for the purpose of letting out air at starting, | 


and also steam if by neglect the temperature gets too high 
and steam blocks the even flow of water. 


The doubie coil, which forms an essential feature of the | 
plant, has two uses. The cold water entering the small tube | 


is heated to nearly boiling point by the returning hot 


sterilised water in the larger tube. This, of course, mini- | 


mises the amount of oil used, as little heat is wasted. The hot 
water, on the other hand, having parted with its heat passing 
through the coil, comes out at the tap B cold, and quite 
drinkable at once. Theimpure water, moreover, is not simply 
heated to the boiling point, as in a kettle, and then with- 


drawn, but is subjected for some considerable time to the | 
boiling temperature during its passage through the apparatus. | 


It should, therefore, prove extremely efficient in destroying 
harmful germs. 
works when using such water as we hear of as being drunk 
by our soldiers in South Africa—we mean water which con- 
tains a considerable amount of suspended matter. Of course, 
a short time in a settling tank would reduce the amount of 


mud in the water, but on a campaign it is not always possible | 


to allow any time for sedimentation. 

The method of brazing the joints of the aluminium tubes, 
which alone permits the use of the lighter metal, and of 
saving in weight, is the special invention of Mr. Neild, and 
it appears to be quite satisfactory. The difficulty in making 
good joints with aluminium has always been a_ serious 
obstacle to its use, and if Mr. Neild’s method stands the test of 
time—and we understand that it has already had some severe 
tests—it should have a future before it. For military pur- 
poses, especially when employed on active service, the question 
of weight is of paramount importance. In the present 
instance, had copper been used the weight would have been 
more than three times that of the apparatus just described. 


Tue Rivers Committee of the Manehester City 
Council have published copies of correspondence with regard to 
the bacterial treatment of sewage in Massachusetts, U.S.A. In 
one of the letters Mr. L. P. Kinnicult, director of the chemical de- 
partment of the Worcester Polytechnic Institute, say that sewage 
in Massachusetts is successfully treated bacterially by the intermit- 
tent filtration method, and at the rate of 50,000 to 90,000 gallons 
per acre per day. They have had no experience with the English 
method of bacterial treatment, namely, contact beds, as all the 
towns so far called upon to treat their sewage have had sufficient 
sandy soil to use intermittent filtration beds, and the cost of this 
kind of land is so little that beds of this character can be con- 
structed at a much less price than the contact beds. It is stated 
that’experiments on a small scale with contact beds give results 
showing that sewage can be efficiently purified by this method. 


It will be interesting to hear how the plant | 


PHOTO-PRINTS BY ELECTRIC LIGHT. 


An extremely useful adjunct to the drawing-office is 
the electric copi2r apparatus of B. J. Hall and (Co, 
of 39, Victoria-street, Westminster. We have seen this 
apparatus at work in various parts of the country, and have 
been struck with the gocd results obtained with it, and the 
users have universally testified in its favour. We have also 
been given tke opportunity, through the courtesy of the 
makers of thoroughly inspecting the apparatus in Victor‘ 
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ELECTRO PHOTO-PRINTING APPARATUS 
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| street, and experimenting with it at work for a con- 
' siderable period. Everyone knows the difficulty there is in 
obtaining photo-prints from tracings under certain conditions 
of weather, especially in large manufacturing towns where 
the atmosphere is clouded with smoke. It is just in these 
places too—viz., manufacturing towns—where photo-prints are 
mostly required. In London, for example, it is no uncommon 
| occurrence to have a printing frame exposed for a whole day 
| without a good copy having been secured, and under these 
| conditions a large amount of printing paper is wasted by 
reason of its being spoilt by damp. In those works and offices 
where the electric light is available, it has for long been the 
custom to print by means of arc lamps, but though good 
| results are obtained, a number of lamps have to be employed 
_ for large prints, and difficulties are met with in getting even 
| distribution of light. Moreover an amount of watching is 
| required which considerably reduces the economy cf working. 

The apparatus we are about to describe seems to us to get 
over these difficulties in a very simple way. It consists essen- 
tially of a cylinder, made in halves, of polished rolled 
plate glass. This cylinder is mounted vertically, its lower end 
being secured to a circular carriage on wheels, capable of 
rotation round the axis of the cylinder. The halves of 
the cylinder are connected together securely by means of 
junction pieces fastened to the carriage, the whole being 
secured so that the cylinder remains firm on the carriage. 
An electric arc lamp of special construction is hung from a 
gibbet, and by means of an automatic arrangement can be 
lowered into the inside of the cylinder exactly in its centre. 


This automatic device is actuated by the weight of the lamp. 
The latter is carried by means of two steel wires running over 
two sets of pulleys on the gibbet, the two wires then forming 
aloop, at the bottom of which is a pulley carrying a counter- 
balancing weight. A further wire is attached to the bottom 
counterbalance weight and runs first down to the floor and 
then ascends, after passing over a pulley fastened to the 
floor, to a wooden drum fixed to the wall breast high. This 
drum has two diameters for different speeds of lowering the 
lamp. To it is attached a toothed wheel, which gears into a 
pinion, the spindle of which carries an escapement wheel. 
Into this again gears a dead-beat escapement, worked by 


| means of a long pendulum, the weight of which can be readily 


adjusted for changes of speed on the lowering of the lamp. 
The necessity for these changes of speed is brought about by 
reason of the varying rapidity of the different papers used. 
For a slow paper the lamp descends slowly, and vice versa, 
the possible variations of speed being very large. The small 
pinion wheel is provided with a ratchet and pawl, the latter 
being ordinarily kept in position by means of a spring. It 
can, however, be removed by means of a small button, when 
the lamp can be lowered quickly by hand if desired. When 
the lamp has descended the required distance it can be wound 
up by means of a handle attached to the drum wheel. We 
watched the apparatus at work for a long while, and it 
worked without a hitch. We were informed that the actual 
appliance with which we experimented had been at work for 
two years, and had never been renewed. The escapement 
wheel alone showed any sign of wear, and was even then in a 
perfectly serviceable condition, which, as we understand the 
apparatus has been constantly at work every day during that 
period, may be considered very satisfactory. 

The method of placing the drawings in the apparatus to 
be copied is as follows:—The drawing or tracing and the 
copying paper are rolled up together. The glass cylinder is 
provided with two canvas coverings, each one covering half 
the cylinder, and attached to it by means of a number of 
straps fastened by buckles to the vertical wooden fillets join- 
ing the halves of the cylinder. To put a drawing to 
print it is only necessary to undo the straps of one side, get 
the tracing and photo paper clipped by the back spring, 
unroll the tracing and paper so as to get them flat on the 
glass, and then strap the canvas cover tightly over both. 
The passage of the hand up and down over the canvas while 
all this is being done ensures there being an excellent contact 
between the print and the photo paper; indeed, special 
sharpness characterises prints made with this apparatus. 

All is now ready for the exposure, which may be of very 
small duration. We saw an excellent blue print made from a 
tracing 5ft. long in 24 minutes. This was on paper which 
would keep good some four months. The time is, of course, 
reduced if more rapid paper is used, but as this keeps good 
for a much shorter period, we preferred using, for the sake of 
comparison, the more stable though slightly slower paper. In 
addition to the foregoing, a large number of experiments 
were made—all of them successfully —with other papers 
giving black, brown, and blue lines and grounds. All were 
carried out in a wonderfully short space of time. We also 
saw performed something which must at times come in 
extremely usefully. From an ordinary engineer’s drawing on 
Whatman paper there was made a negative on thin paper, 
from which excellent prints could be obtained The drawing 
was by no means new or clean, and the exposure given was 
some twenty-five minutes. We were informed, however, that 
provided the drawing paper was clean and new, a negative 
might be obtained in about ten to fifteen minutes. From 
this negative, of course, any amount of positives could be 
made. We also had made a negative print from a drawing 
on thick yellowish cartridge paper. Tne drawing was old and 
very dirty, yet, with an exposure of forty-five minutes, the 
negative obtained allowed of wonderfully good positive prints, 
the lines of the drawing being perfectly clear, and marks of 
the paper only appearing here and there. This ability to 
make copies direct from drawings on paper, without the 
intervening process of tracings, appears to us most 
advantageous. We were even told that good results were 
obtained from drawings on Bristol board. 

The lamp with which we experimented was an enclosed 
type arc lamp, working with direct current supplied at 200 
volts. There was, of course, a resistance in series with the 
lamp. The arc, however, was extremely long—perhaps an 
inch in length—and on this great length of arc depends 
largely the rapidity of printing. We are assured that 
equally good results are obtained with alternating cur- 
rents. The times of exposure vary according to the nature 
and voltage of current at disposal, the power of the 
lamp, and the sensitiveness of the coating and transparency 
of the original. Four standard types of lamps have been 
specially designed for use with the apparatus:—No. 1 isa 
10 ampére lamp, taking 120 volts across the arc, used for 
continuous current ; No, 2 is a 12 ampére lamp, taking 75 to 
90 volts across the arc, used for continuous current; No. 3 is 
a 20 ampére lamp, taking 75 to 90 volts across the arc, used 
for continuous current; No. 4is a 15 ampére lamp, taking 75 
to 90 volts across the arc, used for alternating currents. 

Taking the time for exposure as unity when lamp No. 1 
is used, No. 2 equals 1°75, No. 3 equals 1°25, No. 4 equals 2. 
The alternating lamp is thus the least satisfactory and the 
most expensive in energy for photographic purposes. With 
No. 1 lamp, the times of exposure for two double elephant 
prints with various papers are as follows :— 

Very slow ferro-prussiate paper (blue print) 

Ferro-prussiate linen 

Black line water bath paper .. 

Sepia negative from tracing .. .. .. .. .. 3 

Sepia negative from inked drawing 

Sepia negative on Whatman’s paper .. .. 

Sepia positive from negative .. .. .. .. .. .. 

Sepia positive linen, from negative 12 aa 

Cyano (blue line white ground) 

The foregoing figures assume that the clear blue shade 
tracing paper is used; if yellow shade papers are used the 
times will be longer. 

Our illustration gives an excellent idea of the apparatus 
itself. The particular apparatus represented is that made fer 
Sir W. G. Armstrong, Whitworth, and Co., Limited, for the 
Elswick Shipyard. It is the largest yet constructed, and is 
capable of making prints over 9ft.long. This isan exceptional 
size, the ordinary sizes being dcuble elephant, Antiquarian, and 
Hamburg. 


minutes 
3 


tos,, 


Tue obstacle on the Trans-Baikal Railway, which 
hitherto stood in the way of direct communication between the 
Baikal district and Streuensk, has been removed by the opening of 


the bridge over the river Selenga. 
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KEY-SEATING MACHINE. 


THE accompanying illustration shows a type of automatic 
key seating—or rather key-way cutting machine--manu- 
factured by Carter and Wright, of Halifax. The machine is 
driven by a three-speed cone and a pair of spiral gears, which 
give motion to the spindle, also by gearing at the opposite 
end of the slide which gives a reciprocating motion to the 
spindle carriage by means of screw and clutch gears. The 
traverse can be adjusted by loose collars which are mounted 
on the reversing rod, and are operated by a projection on the 
spindle carriage, so that by setting the spindle collars any 
length of traverse can te obtained within the range of the 


KEY-SEATING MACHINE 


machine. For the down feed, a lever with two pawls is 
mounted on the carriage, and is operated by adjustable 
oblong collars or stops mounted on a counterbalanced 


grooved rod, which is held in position by a weighted catch | 


lever, so that when set in position to operate the pawl lever 
the long side of the collars are vertical, and as the carriage 


moves backward and forward a projection from the pawl lever | 


comes in contact with the stops and gives the required 
amount of feed. To determine the depth of the key seat a 
vertical rod is mounted on the spindle, which is set to dis- 
engage the weighted catch lever, and puts the oblong collars 
out of position for operating the pawl lever. The machine is 
thus rendered entirely antomatic. It will cut to 12in. long 
by 1jin. wide. The self-acting down feed has a range of 6in. 
The table is counterbalanced, and is adjustable vertically. 


SMOKE NUISANCE. 


THE case of Cull and Rooke v. the Great Eastern Railway 
Company, which was heard by Mr. Justice Grantham and a 
special jury last week [see the Times, March 30th, 1900), 
serves to show that the law as interpreted by a special jury 
places some limit upon the amount of smoke which may be 
emitted from the funnels of railway locomotives. It appeared 
that the plaintiffs had for thirteen years occupied the Shel- 
borne Nursery Gardens at Tottenham. These premises abut 
on the defendants’ line, at a place where the company in 1898 
constructed a siding on the east side of their line. Shunting 


operations on these sidings involved the use of a number of | 


locomotives, which, it was alleged, emitted so much smoke as 
to cause serious injury to the plaintiffs’ vines and ferns. In 
the event, the jury found for the plaintiffs, damages £400. 
As was pointed out by Mr. Justice Grantham in his summing 
up, the smoke was largely due to the use of coal from Stafford- 
shire, Yorkshire, and Derbyshire. 

Although the treatment which a railway company is liable 
to receive at the hands of a jury is proverbially bad, it must 
not be taken for granted that in cases of alleged nuisances 
the railway company can always claim the protection of the 
Railway Clauses Act of 1845. 

Section 114 of that Act provides ‘that every locomotive 
steam engine shall, if it use coal or other similar fuel 
emitting smoke, be constructed on the principle of consuming 
its own smoke.” It might be thought from this that for an 
engine to emit smoke at all is illegal. Such, however, is not 
the case; but the company no doubt becomes liable as 
soon as so much smoke is emitted as to annoy those 
whose premises adjoin the line. The case of Smith v. Mid- 
land Railway Company [37 L.T.N.S., 225], affords a good 
illustration. There the plaintiff, who occupied a mansion- 
house and grounds adjoining a railway on which there was a 
shed for cleaning engines, sought an injunction to restrain 
the company from causing or permitting smoky vapour to 
issue from the shed so as to occasion nuisance. The company 
contended that in so using their sidings they were within 
their statutory powers, and that the plaintiff had no rights 


against them. It was decided, however, that the statute 
had not deprived the plaintiff of his ordinary rights, and 
that the emission of smoke and vapour while cleaning and 
| re-lighting the engines was not a necessary evil incident to 
| the proper working of the line, or a reasonable use of the 
| land for the purposes of the railway, and that the plaintiff 
was entitled to an injunction. Had it not been shown that 
the emission of smoke in this case was something extra for 
the necessary working of the line, it is doubtful whether 
the plaintiff would have succeeded. As was pointed out in 
an article in THE ENGINEER for November 24th, 1899, the 
Vestries in London are in some cases endeavouring to prevent 
the smoke nuisance at metropolitan termini by the institu- 
tion of legal proceedings. In the light of the above case, 
tried as it was before a tribunal which is not partial to the 
defendant, the Vestries would seem to have a fair chance of 
success in such proceedings. 


| 


THE IMPERIAL JAPANESE NAVY.* 
By Rear-Admiral C, C. P, FitzGERALb, Associate. 

Iv is thought that a short account of the navy of Japan will be 
of interest to the members of this Institution, and having lately 
returned from that country myself, and had the opportunity of 
seeing some of their ships and dockyards, I have undertaken to 
collect a few facts and figures on the subject, with 
the view of laying them before this meeting. The rise 
and development of the Japanese navy is, probably, 
without precedent in the world’s history. When I 
visited Japan for the first time, in 1858, the navy con- 
sisted of some junks, and a few ships which were said 
to have been built and rigged on the models of Dutch 
ships of the seventeenth century, and they certainly 
looked like it. In July, 1858, her Majesty Queen 
Victoria presented the Mikado with a small steam 
yacht of about 400 tons. She was called the Emperor, 
and was presented at Yeddo (Tokyo) by Lord Elgin to 
the Japanese Commissioners deputed by the Shogune to 
receive her. The Mikado did not make use of her ; at 
that time he was not allowed out. I believe this to 
have been the first steamship possessed by Japan. 

The first real start made by Japan in the production of a modern 
navy seems to have been the purchase of the ironclad Stonewall 
Jackson from the United States Government in 1866, She was a 
small ship of only 1300 tons burden, but she carried a 10-ton gun, 
besides some smaller ones, and was a powerful ship of her day ; 
she was re-named the Adzuma. The first ship built in England for 
the Japanese Government was the Foo-So. She was built at 
Poplar by Samuda, from designs by Sir Edward Reed, and was 
launched in April, 1877. She was a broadside central battery 


There were also about half a dozen unarmoured ships of little 
fighting value. This was the state of the Japanese navy in 1880. 
Five years later—1885—Japan had only added one small ironclad 
to this list ; but there were ‘ built and building” for her several 
fast and powerful cruisers, armed with Krupp and Armstrong 
guns. The ironclads, with the exception of the Foo-So, were built 
of wood. Five years later—1890—she had again only added one 
ironclad to her list, in the shape of an armoured gunboat ; but she 
had by this time provided herself with a considerable squadron of 
fast and well-armed cruisers, built in various foreign countries. 
By 1895, although she had not actually added to her list of 
armoured ships, there were building for her in England two battle- 
ships of the most powerful type, exceeding 12,000 tons displace- 
ment, and with a proposed speed of 18 knots ; she had also added 
considerably to her list of fast cruisers. One of these—the Yoshino 
—built at Elswick, had a measured-mile speed of 22°5 knots. 
There can be no doubt that the Chino-Japanese war gave an 
immense impetus to the development of the Japanese navy ; not 
only were ships captured from the Chinese, some of which were 
repaired and are now in commission, but large orders were placed 
| abroad for warships of all classes, including torpedo craft, and the 
Japanese also set to work to build ships in their own dockyards. 
| The Japanese navy now stands as follows, eliminating ships which 
| appear to be of insignificant fighting value, but including those 
which are expected to be ready during the current year : 


Battlesh D8. 
Fuji : .... Thames Ironworks. 
Yashima Elswick. 
Shikishima Thames lronworks. 
Asahi .. .. «+ «. «» « Brown and Co. 
| Hatsusi .. Elswick. 
Mikasa .. Vickers and Co, 


| These are first-class battleships in the fullest sense of the term, 
| ranging in tonnage from the 12,300 of the Yashima to the 15,000 
of the Asahi, Hatsusi, and Mikasa. Their speeds are all at least 
| 18 knots, and they are armed with the most powerful modern 
' guns, and considerable areas of their sides are protected by the 
| latest and most up-to-date face-hardened armour. Four of the 
| six carry more armour and more guns than British first-class battle- 
ships, but less coal. There is also the Chinyen—late Chin Yuen- 
captured from the Chinese, German built. I have seen her quite 
| lately. She has been thoroughly repaired, and is now in commis- 
| sion, and although she cannot be classed as a first-class battleship, 
| being of only 7220 tons, and 14 knots speed, she is a powerful ship 
| of her class. There are also three small ironclads—Fuso, Hi-yei, 
and Kon-go—built in England in the seventies—before alluded to 
—and the Hei Yen captured from the Chinese ; they are of very 
small fighting value, and three of them are used as training ships. 
| Armoured cruisers.—Although Japan won the battle of Yalu with 
second-class cruisers tighting against armoured ships, her statesmen 
| are not under the delusion that second-class cruisers will be suffi- 
cient to meet the growing needs of their — expanding empire, 
and they are, therefore, adding to the fleet six very powerful 
armoured cruisers of about 9800 tons displacement and about 20 


knots speed :— 
Tokiwa Tons. Speed. Armament. 
Asama | 9750 21-5 f Four 8in., fourteen 6in., and 
Idzumo twelve 12-prs. 
Iwate J 


These are all Elswick ships, designed by Mr. Philip Watts. The 
Tokiwa and Asama are completed, the Idzuma will be delivered 
about the middle of this year, the Iwate towards the close of it. 
The Adzuma, of 9436 tons, but the same armament, and 20 knot 
speed, is building at St. Nazaire, by the Société de la Loire, and 
is to be ready this year. The Yakuma, of 9850 tons, and the 
same speed and armament as the Adzuma, is building at the 
Vulcan Works, Stettin, and I am informed she is to be ready this 
year. The above ships consitute a squadron of six extremely 
powerful vessels, call them what you will, battleships or cruisers ; 
| at any rate not a few of the so-called ‘naval experts ” think such 

ships are fit to ‘‘lie in the line” and take their place amongst 
battleships. They are at least as powerful vessels as some that 
| are classed as second-class battleships in our own and some foreign 
navies, and they have a great advantage in speed. Japan owns 
another armoured cruiser, the Chiyoda*, built in Glasgow in 1890, 
with a nominal speed of 19 knots ; she is a small ship of only 2450 
tons, and she cannot be assigned a very high fighting valve in the 
present day, though she took part in the battle of Yalu. 


* Institution of Naval Architects, April, 1900. 
Nore.—The ships marked * took part in the battle of Yalu. 


Unarmoured Cruisers, Second-class, 
Tons. Speed. Armament, 
Takasago 4160 smaller guns, 


The Chitose was built at San Francisco, the Kasagi at Philadelp}j 
the Takasago at Elswick. ciple, and 
Four 6in., eight Sin., and 
smaller guns, 
This ship was built at Elswick. 
Four 6in., six 5in., and 
\ smaller guns, 


*Yoshino.. .. 4150 .. 22-5 


*Akitsushima 3100 «(19-0 


This ship was built in Japan. 


Two 10in., six 6in., and 
smaller guns 


Built at Elswick in 1885. 


*Naniwa ans 
“Takachiho 3550 18-7 


| 

We come now toa group of a poeeies type of cruiser, carrying 
one very heavy gun forward, and a battery of light guns on the 
main deck aft. 


Tons. Speed. Armament. 


*Matsushima 
“Itsukushima ., 4210 .. 16-0 ,, {One 12in., eleven Sin,, 
*Hashidate | (and smaller guns. 


The two former ships were built in France in 1889 ; the latter in 
Japan two years later. Such an armament appears to be out of 
place in a cruiser, and a nominal speed of 16 knots to be inade. 
quate. It does not appear that this type is likely to be repeated, 

Third-class cruisers and small cragt.—Japan. possesses several 
third-class cruisers of good speed, capable of acting as scouts. She 
has also a considerable number of small vessels of low speed and 
but little fighting value, which it would be waste of time to 
describe. But there are six gunboats of the Chinto class, captured 
from the Chinese, carrying one llin. gun. These might be useful 
as coast defenders, 

Torpedo flotilla,—The peculiar nature of the Japanese coast 
line, with its numerous harbours, and the Inland Sea with its 
archipelago of islands, are physical features in Japan which offer 
special advantages for the use of torpedo boats ; and she is, there- 
fore, providing herself with a powerful rg flotilla of the most 
modern type of vessels. Messrs. Yarrow, Thornycroft, Normand, 
and Schichau are all building either torpedo boats or destroyers 
for the Japanese Government, and some are also being built in 
Japan, A torpedo transport on the plan of our own Vulcan and 
the French Foudre is projected, but my information does not 
enable me to state whether the order has actually been placed or 
not. Yarrow and Co. have just completed six destroyers of 
31 knots speed and upwards, and the same firm has now in course 
of construction ten first-class torpedo boats for the Japanese 
Government. Thornycroft and Co. have also just completed six 
destroyers of about 50 tons less displacement than the Yarrow 
boats, and with speeds of 30 knots and over. Japan already has 
in commission and in reserve, a considerable number of first and 
second-class torpedo boats, some of these being constantly used 
for exercise. It is interesting to note that an armour-plated 
torpedo boat named the Katoka, 166ft. long, with 9ft. 6in. beam, 
built for the Japanese Government by Yarrow and Co., in 1885, 
led the torpedo attack both at Port Arthur and Wei-hai-wei. It 
seems that the Japanese not only know how to order a good 
article, but to use it when they get it. 

Dockyards.—There are three Imperial dockyards in Japan 
Yokosuko, Kuré, and Sassebo. They are all capable of being 
effectually defended. A fourth, Maisuru, on the north-west coast 
of the main island, is also in course of construction. Sassebo can 
only be approached through narrow and tortuous chonnels, and, 
from its natural position, may be considered absolutely unattack- 
able from the sea. Kuré is in the Inland Sea, and its position 
also is naturally a very strong one; the islands around it are being 
strongly fortified, and it will shortly be impregnable to sea attack. 
It may, moreover, be remarked that with the powerful torpedo 
flotilla Japan has already got, and is still further increasing, 
hostile ships operating in the Inland Sea would be likely to have a 
bad time. Yokosuko is in the gulf of Yeddo, and very favourably 
placed for defence. The heights around are already fortitied, 
and the works now in progress at the entrance to the gulf will 
protect not only Yokosuko, but also Tokyo and Yokohama, and 
forbid this large stretch of enclosed water to any hostile squadron, 
Nagasaki, where there is a private shipbuilding yard that turns 
out large merchant steamers, and where there is one first and one 
second-class dock, is being strongly fortitied ; and from its position 
it is a place of strategic importance. At Hakodati, in the North 
Island of Japan, the harbour is being artificially improved, and, 
although there is no dockyard here, the port is being fortified as a 
harbour of refuge. This place bears a striking resemblance to 
Gibraltar. At Oterrani, also in the North Island, extensive 
harbour works are in progress, an interesting description of which 
was lately given in Eugineering. 

Up to the present the Japanese dockyards have not undertaken 
to build a battleship, and the largest cruiser they have built is the 
Hashidaté, of 4200 tons and 16 knots speed ; but they hope soon 
to be able to build first-class cruisers at Yokosuko, and eventually 
battleships. At this dockyard there is a first-class modern dock, 
in which one of the heaviest battleships in the British Navy—the 
Victorious—was lately docked for cleaning purposes, and I never 
saw a similar operation more quickly, more quietly, nor more 
methodically performed in any English dockyard. In the Jij/ 
Shimpo (Times of Japan), of February, 1899, Mr. S. Sassow, Chief 
Director of Naval Construction, writes as follows concerning 
Yokosuko dockyard : --‘* This dockyard was established during the 
Tokugawa regency by the Shogunate in 1866. French officers, 
comprising naval constructors and engineers—Mons. Verner being 
the chief director—were engaged, together with a considerable 
number of leading workmen, for originating the work and for 
instructing Japanese workmen ; several wooden ships have been 
built here. In 1875 the services of the greater part of the French 
employés were dispensed with, and the administration passed 
entirely into our own hands. . . . We are now building entirely of 
steel, Ourartisans in all branches of shipbuilding and engineering 
have now attained to a considerable skill. . . . Hitherto tne limit 
of size at Yokosuko has been 5000 tons; but it is intended to 
enlarge the dockyard so as to be able to build cruisers of all 
classes ; and in course of time we expect to be able to build battle- 
ships. All materials have to be purchased abroad, even for build- 
ing cruisers.” 

With regard to steel armour plate manufacture Mr. Sassow 
says :—‘‘ Should such be established in Japan, it would hardiy be 
able to manufacture plates within six years from starting. With 
the experience of six years even they will probably find that it 
will be only after many years of further experience they are able 
to turn out plates of uniform thickness.” Under these circum- 
stances, the armour-plate manufacturers of Great Britain need not 
feel any immediate alarm of dangerous competition from Japan. 
Personnel.—It is not proposed to say much concerning the 
personnel of the Japanese navy, as this Institution is more concerned 
with matériel, yet a few words on the subject may not be out of 
lace. From the first awakening of Japan her statesmen seem to 
ave grasped the fact that it would be useless to have a modern 
navy on the European model without having officers and men 
trained to work it; and, as it takes longer to train men than to 
build ships, they started at a very early stage to make provision 
for the training of their personnel. Not only was the British 
Admiralty applied to for permission for Japanese officers to serve 
in our ships—which was freely granted—but they were also asked 
to lend experienced officers to go out to Japan, and undertake and 
organise the systematic training of both officers and men on an 
adequate scale. Admirals Sir Richard Tracey, Wilson, Douglas, 
and Ingles, are amongst those whose talents and zeal are now 


reflected in the very high state of efficiency to which the officers 
ad as +: + 


and men of the Japanese navy have attained, d by the 
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in which 
in their late 
the ficiency in peace time, 
os nal eee power of assimilating new ideas and new methods, 
The marv’. n to all their national traditions and the practice of 
entirely ages the Japanese have exhibited during the last few 
centuries; ibject which has frequently been commented upon ; 
ears oe have seen their ships in commission, and visited 
Paseo orking hours, can fully realise the significance 
rderful strides they have made during the comparatively 
yoy ich has elapsed since they set to work to create 
aintain a modern navy. Their zeal, their earnestness, 
and to mi ttention to small but essential details, as well as their 
thelr = ; broad principles, must be seen to be appreciated. 
~ i that the Jegeneat are mere imitators, that 
Kuropean ideas anc methods to a certain point, 
t they have no initiative, and that if they ever have to 
but tha tilities with a Western naval Power, where unfore- 
strategy and tactics may arise, they will break 
seen con and prove to be unequal to the task. That 
pe sony inion ; and, although this is not the proper place to 
is not os and strategy, I venture to predict that when any 
discuss Fsturbance of the peace shall occur in the Far East, Japan 
“i not only have something to say in the matter, but will make 
nice heard and respected. 
ber voi heard the shovel have received the following piece of 
eT on ing the Japanese navy:—‘‘A grand naval 


their ships were worked during the whole of 
war, and the high state of smartness 
which latter has come under my own 


ae to be held, commencing in April. It is intended more 
review poses than for mere display. The entire naval 


pen the country will be in commission, divided into two fleets, 


yrising in all about forty-four ships, to which must be added 
coms rpedo boat destroyers and torpedo boat flotillas. After the 
oe are over his Majesty the Emperor will inspect the 
tethere are four appendices to this paper, which give particulars, 
w pretty generally known, of the Shikishima—see THE ENGINEER, 
November 4th, 1898—Idzumo, and .wate—THE ENGINEER, Septem- 
ber Yad, 1899—and a number of torpedo boats. 


THE BRITISH NAVAL ENGINEER: HIS PRESENT 
posITION AND INFLUENCE ON OUR SEA 
POWER.* 

By D. B. Morison, Vice-President. 

Jy these days, when the necessity for the predominance of British 
“a power is accepted as an axiom of our Imperial existence, no 
introductory explanation need be offered for bringing before an 
justitution of marine engineers and naval architects an engineer- 
ing question having a direct bearing upon our naval supremacy. 
Sea power is the resultant of many diverse factors, each one of 
which demands some special knowledge and experience for its 
correct comprehension, and it is the object of this paper to draw 
the attention not only of the members of this Institution, but of 
the engineering professions generally, to the present position of 
one vitally important element of sea power, the full significance of 
which they, by virtue of their special training and experience, are 
well qualified to understand and appreciate. The strategical, 
tactical, and combative powers and functions of a ship of war are 
conceived, detined, and executed, by the administrative and execu- 
tive officers of the Royal Navy, but the responsibility for its 
creation, in the constructional sense, in accordance with the 
ipulated requirements, and for its ability during its active life 
toresjond readily and effectively to the directing will of its com- 
mander, may be correctly said to devolve upon the engineering 
profession. It is the engineer who designs and constructs the 
entire machinery of a warship. It is the engineer who is respon- 
sible for the generation of the all-essential steam, and for the vast 
aggregation of complicated machinery for its varied utilisation, 
and again it is the engineer who is responsible for the main- 
tenance of the mechanism of the entire armament in a state of 
efficiency. 

A modern battleship is the very embodiment of engineering con- 
structive science in its highest form, and steam is the source from 
which its every organ derives its vitality and utility, without which 
the entire costly creation becomes a mere inert mass, impotent for 
either effective attack or defence. 

The growth of engineering in the Nacy.—The following figures 
afford striking evidence of the enormous and rapid growth of our 
steam navy, and of the growth in numbers and in relative import- 
ance of the engineering branch of the service. In 1863 the British 
Navy possessed only three ironclads, and the ships were still 
chiely dependent upon sails for their propulsion. At the end of 
1882 there were about 55 ironclads ready for sea duty, and in 1888 
there were 139 sea-going steam vessels in commission. At the 
present time there are over 500 steam vessels in the Royal Navy, 
exclusive of harbour service and other small boats, and there are 
no less than 258 sea-going ships in commission. In 1898 30 vessels 
were launched, having an aggregate displacement of 140,988 tons, 
and a total of 253,600 indicated horse-power. At the end of 1898 
{9 vessels were building, comprising 13 battleships, 14 armoured 
cruisers, and 18 smaller craft, including 12 destroyers, 


Ertract from «a Parliamentary Return of Numbers of Commissioned 
Officers, Subordinate and Warrant Officers, Men and Boys of 
the Engineer Branch, borne on the \st day of April, 1858, 1868, 
1888, and 1898 respectively, excluding Pensioners and 
TES, 


Subordi- | 


| 
nate | War- Chief and Stokers. 
other 
lgine- room petty | Total. 
neer cers. | artificers. | Men. 
cers. | students. | cers. | 
| | 

April Ist, 1858) 971 | 
» 1968) 1128 | | 881 8882-5891 
$50 | 8807) 5627 
” 1888 662 | 1168 
1898] 845} 106" 16 2498 8853 14,881 22,289 


* Engineer students were not included in the numters voted for the 
fleet before 1889, 


For 1899-1900 the numbers were as follows :— 


Chief and other engine-room artifivers .. .. 3,024 


Making a total engineering personnel of — 4. 25,406 


‘ hoy undermentioned figures will serve to indicate the relative 
‘tes of increase of the executive and engineering branches :— 


1878. 1898. 
Executive personnel 27,911 .. .. 44,336 
Engineering personnel 5,627... 22,280 


; It will be seen that the rapid development of marine steam 
seneering and the enormous enlargement of the sphere of utility 
ne achinery of various kinds aboard ships of war have created a 
a of conditions, under which the association of engineering 
omnes Power is so intimate and pervasive that it has acquired 
psa ominating influence upon it. In spite of its undoubted im- 
of the and the fact that it comprises approximately one-third 
™ ile total personnel of the Navy, the engineering branch is not 


waingead before the North-East Coast Institution of Engineers and Ship- 
Newcastlo-upon-Tyne, March 30th, 1900. 


represented upon the Board of Admiralty, which is composed 
entirely of political and naval executive officers. Therefore the 
Engineer-in-Chief, who is the responsible head of the department, 
is placed in a weak and subordinate position, which checks the full 
and free exercise of his experienced judgment in conformity with 
what he believes to be necessary for the attainment of the highest 
possible state of efficiency, throughout the one primarily essential 
department of our steam navy. 

he education and training of the naval engineer officer.—Forty 
years ago the qualifications required of the naval engineer were 
that he should have served an apprenticeship in an engineering 
factory ; that he should pass a practical examination in the handi- 
craft of his trade, and that he should satisfy the inspector of 
machinery at the reserve depét as to his knowledge of the com- 
ponent parts of a marine engine and their uses. The increase in 
the magnitude, complexity, and sphere of utility of machinery in 
the Navy, and the ever-growing numbers of the personnel falling 
under the departmental control of the naval engineer officer 
rendered it essential for the efficiency of the service that these 
officers should possess high scientific attainments, and that they 
should be trained in their youth in the practice of engineering 
handicraft, and to the habits of naval discipline. Arrangements 
were therefore made for the systematic training of naval engineer 
students at Government establishments, where the educational re- 
quirements, the expenditure incurred by parents and guardians, 
and the course of training, are such that the social status and 
mental culture of the engineer officers of to-day fit them to com- 
pare favourably in these respects with the officers of the executive 
and other branches of the service. 

Appointments to engineer studentships at the Royal Naval 
Engineering College at Keyham, are made by annual open com- 
petitive examinations. The students receive a five years’ course of 
combined theoretical and practical training. The theoretical train- 
ing comprises mathematics, including the calculus and conics, heat, 
light, sound, electricity, statics, dynamics, mechanics, mechanism, 
hydraulics, physical laboratory practice, and mechanical drawing. 
There are also frequent lectures on steam and the steam engine, 
combustion, metallurgy, electric lighting, advanced mechanical 
drawing, and workshop appliances. The practical training includes 
the manipulation of hand and machine tools, pattern making, smith- 
ing boiler making, and foundry work in iron and brass. The 
students are employed as opportunity presents itself upon the work 
of erecting and repairing machinery of ships afloat, and on board 
H.M.S. Sharpshooter they are given opportunities for gaining some 
er experience of engine and boiler-room duties, under steam. 

Juring the fifth year two months are devoted to obtaining some 
acquaintance with the elementary principles of ship construction 
and the fittings of ships; five months are spent in the drawing- 
office learning engine drawing and designing, the remainder of the 
time being occupied in the preparation of drawings from original 
sketches. Those students who, in the final examination, gain 60 
per cent. of the highest possible number of marks obtain first-class | 
certificates, and are sent for one year’s further study at the Royal | 
Naval College, Greenwich. The scientific and mathematical | 
papers, submitted both at Keyham and Greenwich, show that the | 
naval engineer officers are, as a body, at least as highly educated | 
as the officers of the executive branch. 

This admirable system of education was instituted by the 
Admiralty, in order to obtain the same homogeneity amongst the 
engineer officers as is the caze with the executive officers trained 
on the Britannia. This very object has been, and is still being 
destroyed, however, by the introduction of so-called ‘‘emergency 
engineers,” classified as ‘‘ terzporary service engineers,” and 
‘direct entry engineers,” the former requiring on entry very ele- 
mentary educational attainments, and the latter passing directly 
into the Navy from various technical colleges, where the standard 
of examination is lower than at Keyham. There is also a total 
absence of training in the habits of naval life and discipline. 
Dearth of applicants has apparently rendered these expedients 
necessary, but the ultimate effect would appear to be the gradual 
closing of the Keyham College, except for those whose parents are 
unaware that the same object may be attained by a much less | 
expensive method. The natural and important question is, 
however, as to the effect of these unsatisfactory expedients on 
the efficiency of the engineering branch of the Navy. A state- 
ment of the comparative cost of entering the commissioned ranks 
of the executive, engineering, medical and paymaster’s branches 
of the Royal Navy is contained in the Appendix A of this paper. 
It will be seen from a perusal of the statement that the costs 
incurred by parents and guardians for boys entering the executive 
branch is £494, and the engineering branch £576. 

Cost to country of training engineer and executice officers.—The 
cost to the country of training 265 naval cadets on the Britannia | 
is £27,443, or £104 per cadet, whilst that of training 194 engineer | 
students at Keyham is £11,624, or only £60 per student. The | 
last-mentioned figure does not take into consideration the fact | 
that engineer students perform valuable work in connection with 
the construction and repair of machinery on ships of the Navy. 
The total cost to the country of 697 midshipmen and cadets’ pay 
for 1899-1900 was £29,780, or an average of £30 each, whilst 
183 engineer students’ pay for 1899-1900 was £1070, or an average 
of £6 each. 

The duties and responsibilities oy the nacal engineer.—Forty 
years ago the duties and responsibilities of the naval engineer 
officer were confined to the care, maintenance, and manipulation 
of the engines, boilers, pumps, pipe connections, the sluice valves 
between the compartments, and all sea inlet valves. Some con- 
ception of the onerous duties and vast responsibilities which now 
devolve upon the chief engineer of a modern warship, may be 
obtained from a perusal of the following extract from the ‘* Queen’s 
Regulations,” stating the items of machinery and parts of the 
ship which are placed in his care, and for which he is held per- 
sonally responsible :— 

(1) The machinery and boilers of the ship and boats—the ‘Ter- 
rible and Powerful have forty-eight boilers, and 25,000 indicated 
horse-power engines, and cruisers are now building with 30,000 
indicated horse-power engines. Many ships have four steamboats. 

(2) All auxiliary machinery for whatever purpose fitted. 

i?) All pumps, with the pipes, cocks, and valves belonging to 
them. 

(4) All distilling apparatus, &c, 

(5) All gun-mountings and torpedo carriages, 

(6) Propeller-lifting apparatus. 

(7) All steam and hydraulic, pumping, and other engines for 
loading and working the guns, for supplying ammunition, and for 
turning turrets, barbettes, platforms, ke 

(8) All ventilating engines and gear. 

(9) Capstan engines, shafting and spindle of capstan and wind- 
lass, and steam steering engines, and steering gear as far as the 
rudder, with spare gear for the same. 

i! 10) Hydraulic jacks, with the exception of those in the gunner’s 
charge. 

mi Steam winches and gear for hoisting in torpedo and other 
ts. 


(12) All water-tight doors and sluice valves, including horizontal 
trap and flap doors, as well as vertical-hinged doors. 

(13) Steam fire engines, and all pipes, cocks, and valves in con- 
nection with the fire main. 

(14) Instruments and gear for telegraphing signals in connection 
with the machinery. 

(15) Whitehead torpedoes, submerged discharge tubes, and gear 
for torpedoes. 

(16) All air-compressing machinery, reservoirs, separators, and 
charging columns. 

(17) Electric light engines and dynamos, 

(18) All flooding gear, including valves, cocks, pipes, and other 
fittings. 

(19) Refrigerating machinery. 


(20) All such other parts of the hull, double bottoms, and 


exposed iron surfaces as may be in his care, either wholly or 
jointly with other officers. 

Items 5, 7, and 15 should be specially noted. 

In addition to the above, the ‘‘ Regulations” also state :— 
“‘That the chief and other engine-room artificers, and chief and 
other stokers, are to be under the immediate direction of the 
engineer of the respective watches, the engineer officer to be 
responsible for the general decorum, good order, and cleanliness 
of the engine-room, and he will see that the engineers and the 
other persons employed under his control perform their duties 
with promptitude ard to the best of their abilities.” Duties of an 
executive nature, connected with evolutions and inspections of the 
engine-room ratings and their clothing, also devolve upon him and 
make an appreciable demand upon his time. 

The chief engineer is also responsible for the whole of the clerical 
work connected with the department, but as no special clerical 
assistance is provided, a certain proportion of the valuable time 
of this officer, and almost the wholetime of oneof his highly- 
trained assistants is unprofitably expended in that direction. It is 
obvious that, if he is to successfully perform his varied and 
important functions, the navalengineer officer must not only possess 
high professional qualifications, but must also be endowed with con- 
siderable administrative capacity, resourcefulness, and decision of 
character. The marvellous progress which has been made in war- 
ship design and marine engineering, end the consequent growth of 
the duties and responsibilities of the naval engineer, will perhaps 
be better realised from an inspection of the descriptions of typical 
warships contained in Appendix B. 

The dearth of naval engineer officers.—The number of engineer 
officers borne upon her Majesty’s ships of war is dangerously 
inadequate for the correct and complete fulfilment of the multi- 
farious duties to be performed in accordance with, not only the 
exacting letter of the Queen’s regulations, but with the mere 
practical necessities of efficiency and safety. In this connection, 
the following comparative statements of the complements of 
officers provided on board certain men-of-war and ships of the 
mercantile marine, are significant and interesting. It is true that 
the machinery equipment, and the conditions to be fulfilled upon a 
man-of-war and a mail steamer, are so different that the relative 
values of the engine-room complements cannot be determined from 
an inspection of the mere numbers ; but, as those differences call for 
much larger complements on men-of-war, they only emphasise the 
disproportion revealed. H.M.S. Terrible is fitted with two sets of 
triple-expansion engines, capable of developing a total of 25,000 
indicated horse-power. She carries 1 fleet engineer, 1 engineer, 5 
assistant engineers, and 1 artificer engineer—a total of 7 com- 
missioned and 1 warrant engineer officers. In addition there are 
3 chief engine-room artificers, and 15 engine-room artificers, but 
the artificers, although mechanics, have no direct responsibilities. 

Neither the chief engineer nor his senior assistant can take 
regular watches, as their general supervision must be constantly 
exercised over the whole of the machinery throughout the ship, 
and it must be remembered that a large portion of the time of the 
chief engineer, and almost the whole of the time of one assistant 
engineer is absorbed in the clerical duties appertaining to the 
department. Therefore there are only six engineer officers avail- 
able for regular watch keeping, although the Admiralty instruc- 
tions state that the officers must personally superintend, and are 
held responsible for the whole of the work of the department. As 
an example of the strict interpretation of this regulation, the 
Court Martial held upon the chief and senior engineers of H.M.S. 
Blake may be cited. These officers were severely reprimanded 
and dismissed their ships for not having personally superintended 
the fitting of water-gauge glasses by an artificer, at a time when 
important work connected with getting the ships under way 
demanded their attention elsewhere. 

The Cunard Company’s R.M.S. Lucania is fitted with twin 
screws, and two sets of triple-expansion engines capable of develop- 
ing a total of 28,000 indicated horse-power. Each set of engines 
comprises five cylinders, two high-pressure 37in., one intermediate 
pressure 79in., two low-pressure 98in., the stroke being 69in. The 
steam is supplied by twelve main and two aux‘liary boilers, having 
a total number of 102 furnaces. The auxiliary machinery com- 
prises air, circulating, feed, bilge and fire pumps, evaporating and 
distilling plant, fans, electric light and refrigerating engines, and 
the usual deck machinery. She carries 22 engineers, of whom 
10 hold first-class and 3 second-class Board of Trade certificates, 
2 electricians, 1 boilermaker, 24 greasers, 78 firemen, 60 trimmers, 
2 storekeepers, and 2 donkeymen. There are seven engineers on 
each watch. 

The White Star Company’s R.M.S. Oceanic is fitted with two 
sets of triple-expansion engines, capable of developing a total of 
21,260 indicated horse-power. She carries 23 engineers, of whom 
about 15 hold first-class Board of Trade certificates, and 34 greasers 
and water tenders. There are seven engineers on each watch. 

H.M.S. Vengeance, first-class battleship, fully described in 
Appendix B, is fitted with two sets of triple-expansion engines, 
capable of developing a total of 13,500 indicated horse-power. 
Vessels of this class carry six engineer officers. There are in addi- 
tion three chief engine-room artificers and nine engine-room arti- 
ficers. 

One representative vessel of this class, at present in commission 
in the Mediterranean, carries 1 fleet engineer, 1 engineer, and 4 
assistant engineers—of whom no less than 3 are probationary. 

The Cunard Company’s R.M.S. Umbria is fitted with one set of 
engines of 14,500 indicated horse-power. She carries 10 engineers, 
of whom 5 possess first-class and 2 second-class Board cf Trade 
certificates, 2 electricians, 1 boilermaker, 9 greasers, 54 firemen, 
40trimmers, 1 storekeeper, 1 donkeyman. There are three engineers 
on each watch. 

First-class cruisers, fitted with two sets of engines of as much as 
16,500 total indicated horse-power, 30 Belleville boilers, and about 
72 auxiliaries, carry from 9 to7 engineer officers. From 4 to5 of 
these officers are ‘‘assistant” or “probationary assistant” engi- 
neers, most of whom are mere youths with from two or three 
months’ to two or three years’ sea-going experience. 

H.M.S. Crescent, a first-class twin-screw cruiser of 10,000 indi- 
cated horse-power, N.D., and 12,000 indicated horse-power F.D., 
which is at present the flag-ship on the North-American station, 
carries one staff engineer, one engineer, and three assistant 
engineers, 

In a well-known line of mail steamers running to South Africa, 
the twin-screw boats, fitted with two sets of engines, having a total 
of 10,000 indicated horse-power, carry 13 engineers, of whom 9 
possess Board of Trade certificates. There are four engineers on 
each watch. 

Innumerable comparative instances might be cited, but the 
above will suffice to reveal the great disparity between the comple- 
ments of engineer officers carried in the Navy and the mercantile 
marine respectively. On ships of the Royal Navy the ratio of 
engineers to men ranges from 1 to 21 in battleships, to 1 to 37 in 
ships of the Terrible class, and rises as high as 1 to 48 in some 
destroyers. Taking the Lucania and Oceanic as typical examples 
of mercantile marine practice, the ratio of engineers to men is 
about 1 to 8. It should here be stated that the naval complements 
cited above are those provided in time of peace on board ships in 
commission on the most important stations. 

Some slight idea of the character of the complements of engineer 
officers which will be available when the whole of our Navy is 
mobilised on a war footing, may be obtained from a perusal of the 
following extract from a pamphlet entitled ‘‘The Royal Naval 
Engineer as Student and Officer ”:—‘‘It is a noteworthy fact, 
showing how desperately short-handed the Navy is for engineer 
officers, that during the manceuvres just completed, 1899, more 
than one-half of the R.N.E.’s who have directed and assisted 
in the work of the engine-room staff on all the cruisers and 
battleships engaged, have only had two years’ or even less ser- 
vice in the Navy—some thirty-five or forty of them passed out from 
the R.N.E. College last June. Each of these young officers is 
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now expected to do the work which ten years ago was allotted to 
two R.N.E.’s, and which in the time of ‘‘real” war it would be 


utterly impossible for them to perform. It is doubtful whether if | 
reinforced to the extent of one-third their present numbers they | 
would even then be on a sutticiently strong war footing.” A large | 


proportion of the junior engineer officers attached to ships in 
commission have had less than two years’ service, and many of them 
have had only a few months’ experience afloat. These inexperi- 
enced junior engineers are, of course, quite unfitted for indepen- 
dent action and responsible duties. They have to be trained by 
the seniors, and are consequently for at least two years a source of 
extra anxiety and work rather than effective assistance. When 
the young engineer leaves Keyham and joins his first ship, he is 
absolutely lost, because he has not yet learned the practical signiti- 
cance and bearing of the theoretical knowledge which he has 
acquired, and he is, therefore, quite devoid of that judgment 
resource, and confidence which can only be created by long and in- 
timate acquaintance with the machinery. These young engineers 
should undoubtedly be borne as supernumeraries for training, and 
should not form part of the engine-room complement, amongst 
whom the responsible work has to be distributed. 

In estimating the relative values of naval and mercantile marine 
engine-room complements, it must be remembered that in mail 
steamers and other high-class high-powered vessels in the merchant 
service, the engineers are most carefully selected from the large 
number which is available, and that a considerable amount of 
previous experience in engine-room duties afloat is an essential 
qualitication for the recipient of an appointment as a responsible 
watch-keeping officer. Itis also customary for the members of the 
engine-room staff to remain for long periods in one ship. They are 
thus enabled to become thoroughly familiar with the minutest details 
of the machinery, and the lengthy association of the men creates a 
feeling of mutual confidence and interest, which cannot but tend 
to enhance the efficiency of the whole body. It is a fact well 
known amongst the responsible heads of our engineering industries 
that of the total number of boys who serve an apprenticeship in 
engineering establishments, only a very small percentage are 
endowed with those qualities which enable them to emerge from 
the crowded ranks of mediocrity. 

In the Navy, every engineer student who succeeds in passing out 
of the Royal Naval Engineering College at Keyham automatically 
rises through the various ranks until he attains a position involving 
great responsibilities, and demanding exceptional qualities for 
their proper fulfilment. The number of students entered is small, 
and the demand for officers is great. Therefore, on the one hand, 
the law of averages precludes the possibility of obtaining anaverage 
sample truly representative of the material obtainable in such a 
country as our own ; whilst, on the other hand, the necessity for 
replenishing the ranks to compensate for the depletion due to pro- 
motion, retirement, and the ever-increasing numbers of our ships, 
further prevents the continuous maintenance of a high standard of 
excellence. The conditions and exigencies of the naval service give 
rise to very frequent changes in the composition of the engine- 
room staff of a ship, and it is a very usual occurrence for a ship to 
enter upon a commission, and participate in complicated fleet 
manceuvres, or to start out upon a long voyage, with an engine-room 
complement comprising a preponderating proportion of officers and 
men who are total strangers to her machinery. This is no doubt 
unavoidable, but it surely indicates that naval engineer officers, 
who are called upon to undertake responsibilities under such con- 
ditions should be engineers of exceptional capacity and ripe ex- 
perience. 

Mr. Frank T. Bullen, who is himself an ex-officer in the merchant 
service, in his highly interesting little book, entitled ‘*The Way 
they Have in the Navy,” describing his experiences on board the 
first-class twin-screw battleship H.M.S. Mars—10,000 indicated 
horse-power, N.D., 12,000 indicated horse-power, F.D.—during the 
manceuvres of 1899, makes the following statement regarding the 
engine-room complements in the Navy :—‘‘It is no doubt a bold 
assertion to make, but from a personal comparison of the two I feel 
perfectly justified in saying that in both men and morale a first- 
class battleship is far worse equipped in the engineering department 
than any ordinary liner. The following figures will not appeal, of 
course, to landsmen very much, but to sea engineers unacquainted 
with the Navy they will be terrifying. For the battleship whose 
complications I have been describing above:—1 fleet engineer, 
l engineer, and 4 assistants, the oldest of whom is twenty-three 
years of age, and the youngest just out of Keyham College. Is 
it any wonder, then, that the chief engineer is practically always 
on duty? He trusts his young confréres fully, as he must do if he 
would remain sane ; but at the same time he must be ready to rush 
to their assistance at any moment. Beneath the assistant engi- 
neers come 3 chief engine-room artificers (E.R.A.) and beneath 
them again the engine-room artificers, of whom there are 9. 
These hold the rank of chief petty officers and petty officers 
respectively, and, as in the deck departments, they are the back- 
bone of the engine-room. But they are not responsible men. If 
they fail at any time it is the engineer’s blame, and his punish- 
ment for a failure he was absolutely powerless to foresee, or 
attempt to prevent, is infinitely greater than theirs. In the 
stokeholds there are 6 chief stokers, 1] first-class leading stokers, 
5 second-class leading stokers, and 108 stokers, all of whom are 
under the immediate supervision of the youth who happens to be 
on watch_at the time as assistant engineer. And, as if that were not 
enough work for these young men, one of them must expend most 
of his time in purely clerical duties—for, unlike any other depart- 
ment of the ship, there is no clerk allowed for the engine-room 
staff.” And, later on, in Mr. Bullen’s concluding remarks upon 
the engineering department, one finds the following significant 
passage :—‘‘I think I have said enough, even in these few lines, 
to show why the berth of naval engineer becomes harder and 
harder to fill, and it becomes necessary to trust the engines of our 
most gigantic men-of-war to clever but inexperienced lads, under 
the control of one older man, whose responsibilities are so tremen- 
dous that he dare not think of them.” 


(To be contin ued.) 


NOTES FROM JAPAN. 
(By our Special Correspondent.) 

Nationalisation of Raileays.—The Government has at length 
prepared and laid before the Diet two Bills on this subject. The 
first lays down in general terms that those private railways the 
nationalisation of which is deemed essential, shall be purchased. 
The selection of lines to be purchased, and the time and price are 
to be determined by law from time to time. The necessary funds 
are to be raised by a railway loan, to be issued at the face value of 
bonds, and the interest is not to exceed 5 per cent. per annum. 

The second Bill, entitled the Law for Purchase of Private Rail- 
ways, names the following lines:—The Nippon Railway, running 
from Tokyo to Aomori, the northern extremity of the main island, 
457 miles not including branches or loops. The Kobu Railway, 
which forms the connecting link between the Nippon Railway 
running north and the Government Railway running south, by 
means of an outer circle running half round Tokyo, with a branch 
penetrating some distance into the city, and another running 
23 miles into the country to Hachioji, on the main route to the 
important city of Kofu, some 60 miles further inland. The Sanyo 
Railway running some 300 miles south from Kobe to Bakan, on 
the Straits of Shimonoseki. The Kyushin Railway, running 
through the southern island of Kyushin from Moji—opposite 
Bakan, on the Straits of Shimonoseki—to Yatsushiro (143 miles), 
with an extension in course of construction, a principal branch 
from Tosu Junction—65 miles from Moji—to Nagasaki, 97 miles 
further, and sundry minor branches. The Nishinari Railway, a 
short line from the main station at Osaka to the harbour and 
docks, The Kyoto Railway from Kyoto on the main Government 


| line, to Nara, 26 miles. The Hoku-Yetsu Railway from Naoetsu, 
the terminus of the Takasaki-Navetsu Government Railway— 
Takasaki being a station on one of the branches of the Nippon 
Railway—to Niigata, 84 miles along the western coast of the main 
island. The Hokkaido-Tauko Railway, in the northern island, 
| 133 miles of main line—exclusive of branches in existence, or 
under construction—probably including also the important collieries 
owned by the line, for the development of which it was originally 
laid out. 

Most, if not all, of these lines can be readily traced on the 
excellent railway map which you published in your issue of 
March 4th, 1898, from which it will be apparent that the Govern- 
ment would thus acquire all the most important trunk lines 
throughout the empire, and could eventually swallow up the minor 
private lines as and when they thought fit. It is further provided 
that the purchase money shall not exceed 200 million yen (say, 
£20,000,000), and that the purchase shall be completed within ten 
years, unless from economic considerations the Government shall 
tind it necessary to extend the time. 

It is remarkable that the Kwansei Railway, which forms an 
alternative route to the Government line between Nagoya and 
Kyoto, is not included in the above scheme. Being both shorter, 
cheaper, better equipped, and more smartly managed, comparisons 
between the two lines have not been in favour of the one under 
Government management. The remaining provisions of the Bill 
need not be here particularised. 

The Jupan Times, which has published several articles and para- 
graphs on this subject during the past few months, does not 
hesitate to accuse the Government of duplicity, and a desire to 
throw a sop to its political supporters, in introducing these Bills, 
in which it has itself no confidence, and which are pretty certain 
to be thrown out in the House of Peers. But for the latter con- 
sideration, says the Times, the Government would never have light- 
heartedly given its approval to a proposal of whose impracti- 
cability it is perfectly aware. 

Shimonoseki.—The project of bridging the Straits of Shimonoseki, 
which separate the main island from the southern island of 
Kyushin, has been proposed more than once during the past few 
years, but the expense, even taking the most sanguine estimate, 
has always proved deterrent. The width of the Straits at the 
narrowest point is 740 yards, and the depth at high tide 80ft. The 
current, which of course varies with the conditions of the tide, is 
frequently not less than 12 knots per hour, and accidents, both to 
the shipping and the ferry steamers, are not uncommon. The im- 
portance of a link to unite the terminus of the Sanyo Railway at 
Bakan, and that of the Kyushin Railway at Moji, is, of course, 
very considerable. A new project, consisting of a tunnel under 
the Straits, has recently been put forward. The general features 
are as follows :—The new line is to start from the Dairi station of 
the Kyushin Railway, three miles from Moji, and to join the 
Sanyo Railway at Chofu, some seven or eight miles from Bakan. 
The total length will be 16,152 yards, say, 9 miles 14 chains, of which 
7040 yards, or four miles, would be tunnels. Of these there would 
be two land tunnels, 880 and 1760 yards respectively, on the 
Kyushin side, the under sea tunnel, 3740 yards, and a land tunnel 
on the Sanyo side of 660 yards. The exact coincidence of some of 
these dimension with English miles and fractions is somewhat 
remarkable. The sea tunnel and immediate approaches will con- 
sist of 2640 yards descent of 1 in 40—the ruling grade of the 
Government and most other Japanese railways—a short level of 
200 yards, and an ascent of 1560 yards, the lowest point being 40ft. 
below sea bottom. Besides this, the steepest grade on the Kyushin 
side will be only 1 in 80, and that on the Sanyo side 1 in 60, so 
that the ordinary locomotives will be sufficient to operate the trains. 
It is, however, proposed to install an electric service of locomotives 
and cars, so that either system can be used ; but this part of the 
scheme is not very clear. 

It would also appear that a certain amount of electric lighting 
in the towns is contemplated. The probable cost is estimated as 
follows :— 


Yen. 

Surveys and superintendence of works .. .. 100,000 
Cuttings, embankments, &c. .. .. .. 200,000 
Tunnels, under the land, 18,900ft., at 120 yen .. 2,268,000 
Tunnels, under the sea, 2220ft., at 300 yen... 666,000 
Electric power and pumping stations .. .. .. 150,000 
Wiring in towns 300,000 

Total.. .. .. yen 5,000,000 


or, say, £500,000. The probable time required for completion is 
not indicated. 

There is one advantage of a tunnel, as compared with a bridge, 
to which the promoters do not appear to have drawn attention ; 
namely, its comparative immunity from injury in the event of a 
naval attack. 

As the population of the island of Kyushin is about eight 
millions, or nearly one-eighth of the total population of the empire, 
the importance of a direct connection with the main island can 
scarcely be overrated. 

Government subsidies. —A correspondent of the Japan Herald, 
writing on the subject of the introduction of foreign capital, points 
out the serious extent to which foreigners would be handicapped 
by the Government subsidies granted to so many companies and 
industrial undertakings. As an instance in point, he calls atten- 
tion to the latest report of the Nippon Railway Company, which 
declared a dividend of 10 per cent., amounting to 2,235,000 yen, 
besides carrying 2 per cent. forward to the next account. Of this 
amount, 439,588 yen, equal to a dividend of just over 2 per cent., 
is provided by the Government subsidy. He goes on to point out 
that the eight principal shareholders, who are among the wealthiest 
capitalists in Japan, receive among them 212,816 yen, drawn 
directly from the pockets of the taxpayers. Other industrial 
undertakings, similarly subsidised, might be pointed out, and 
scarcely any project of any magnitude is mooted without an 
attempt being made to secure similar assistance, often on what 
would appear ludicrously inadequate grounds, and frequently with 
surprising success. 

Japanese employés.—A point worth the consideration of any 
foreigner who contemplates laying down any manufacturing esta- 
blishment in Japan, is the amount of protection that the law will 
give him in the event of breach of contract by his employés. 
According to Art. 627 of the Civil Code, if no term is fixed for a 
contract of hiring, either party may terminate it by giving two 
weeks’ notice. If the compensation—that is to say, the wages or 
salary to be paid for the employé’s services—is determined by 
periods, notice to terminate the contract may be given for the 
next time of payment, but not later than the end of the first half 
of the current period. If the compensation is determined by 

riods of six months or longer, notice must be given three months 

forehand. Commenting upon this, the editor of the Lastern 
World caustically remarks that no Japanese employer, so far, has 
had sufficient faith in its efficacy to avail himself of it, although it 
is the commonest thing in the world for an employé—of course, 
after having drawn his wages up to date—to leave without giving 
any notice whatever, no matter how far his employer’s interests 
may suffer by his desertion. Even if the master obtains judgment 
against him for damages, he has a ready defence. He declares 
that he has no means, and plaintiff asks for an order for so much 
a month, The judge asks defendant how much he earns per 
month, and he mentions an amount less than 25 yen a month. 
The judge thereupon informs the plaintiff that all wages under 
that amount are exempt from judicial orders for payment out of 
them, and the plaintiff is <iindlly non-suited. 


since. ‘Ten or eleven years ago the locomotive epee 
the Kobe Railway worsehape told me that although yptendent of 
Japanese fitters, smiths, &c., were cheaper per of 
Europeans, they were certainly not cheaper per unit than fop 
turned out; and since that time wages have advanced Of Work 
workmen as a body are not more efficient, and, in the bat the 
the word, are ay independent, OD jection. 

he lund question again.—As has been pointed F 
occasions, no foreigner can own land in J coon under ee 
Treaties—any more than he could previously to the evi 
side the specially reserved settlements and Concession, 1OnN—oyt. 
was expressly stipulated in the Revised Treaties that ail ut it 
rights and privileges relating to those settlements should 1 
firmed and continued. As the ownership of land be con. 
ments was subject toa small fixed ground rent, pay. 

Local or Central Government, the tenure would perhaps be m, 


made to the local Court for registration of the 
certain lot in Yokohama from the owner, a British subj 
another British subject. The Court refused to register the ea 

of a ‘‘perpetual lease,” on the ground that no such oe 
known in Japanese law, but offered to register it as the Psa, ws 
a ‘* perpetual superficies,” which, as I have pointed out on a of 
occasions, only confers ‘‘ right to use another person's od en 
purpose of owning thereon structures or bamboos and pec 
(Art. 265, Civil Code). This was not considered satisfactory < 
after various negotiations the Court was directed to at 
register the transfer as that of a ‘‘superticies (perpetual pa 
implying that something more than the ordinary *‘ superficie” *h 
comprehended. This again was not considered satisfactory cithe 
by vendor or purchaser, as the latter naturally desired the clearest 
title that he could obtain, and neither of them wished to be parties 
to creating what might afterwards be considered a precedent, poe 
the whole subject was naturally taken up by the other holders of 
property in Yokohama, : 

The Japan Times—Japanese paper—sums up the incident as 
follows :—‘‘ We are sorry to observe that the device made know 
by a recent Imperial Ordinance of registering the land held under 
such tenure as ‘superticies (perpetual lease)’ has failed to give 
satisfaction, as we had hoped. . . . But, much as we regret 
the disinclination of the foreign community to accept this solution 
of the awkward problem, it cannot be denied that they have the 
right to object to a substitute, however good in itself, and to ask 
for definite recognition of the tenure in the exact term by which it 
is known in the Treaties.” : 

A recent modification in the Law of Emphyteusis—defined by 
Art. 270 of the Civil Code as ‘‘a right to carry on agriculture op 
cattle raising on the land of another on payment of a rent ”—has 
a considerable bearing on this subject, and shows that what might 
be considered as merely a legal quibble is really « matter worth 
careful attention. 

Art. 47 of the Law relating to the Civil Code says:—* 4, 
emphyteusis created before the taking effect of the Civil Code js 
valid, even though its duration exceeds fifty years; but if such 
period exceeds fifty years from the day when the Civil Code takes 
effect, it shall be reduced to fifty years from that day. If the 
duration is not fixed, it shall be taken to be fifty years from thy 
day.” 

a a very considerable area of land in Japan is held by farmer 
and others under a tenure which would now be termed perpetual 
emphyteusis—although the term, or its Japanese equivalent, is of 
modern importation into legal phraseology—having been originally 
reclaimed by them or their ancestors, subject to a fixed ground 
rent payable to the original owner, it was found that this restric. 
tion would bear very hardly upon them, and a Bill has recently 
passed the Diet empowering either the tenant or landowner to give 
notice to purchase the land within the fifty years to which the 
emphyteusis is limited. But, as the editor of the Kobe Chronicl 
remarks, if the law can be so easily altered to suit the holders of 
emphyteusis, it may be easily altered against the holders of 
superticies, nominal landowners being able to allege after the first 
generation that they are registered proprietors without reaping 
any profits. ‘Ihere can be no security short of direct land. 
owning. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

ENGINEERS who wish to gauge the probable course of trade at the 

quarterly meeting of the iron trades, which is to be held here nest 

Thursday, may relinquish any idea, if they ever held it, of being 

able to pick upany cheap bargains. Things are as firm as ever all 

round, for although coal is easier, productive costs in other direc- 
tions are as high as ever. } 

The market has certainly been a little bagged lately, but it does 
not appear to have lost strength. Stocks are low, both among 
consumers and producers. Inquiries this afternoon—Thursday- 
showed that the recent level of rates is being adhered to, both in 
pig and finished iron and in steel, and that in one or two depart- 
ments it would appear that the tendency towards further advances 
has not stopped. The new — of 10s, 3d. per ton, to which iron- 
workers’ wages wil! rise on Monday next, is higher than for more 
than twenty-five years past. 

The bi-monthly declaration of the Wages Board shows that the 
total production is 28,217 tons, and the average selling price 
£8 14s. 7°97d. In accordance with the sliding scale the rate vf 
wages for puddling becomes 10s. 3d. per ton, and millmen’s wages 
are increased in proportion, namely, 5 per cent., from April %h 
until June 2nd. A comparison of the returns with the last ascer- 
tainment shows that the tonnage has decreased by 1053 tons, but 
the average selling price has increased by 10s. 10d. The decreased 
tonnage is greatest in bars, angles, and ties, The increase m 
wages amounts to 6d. per ton. : 
Galvanised corrugated sheets are quoted £15, f.0.b., Liverpool ; 
nail rod and rivet iron, £10 10s. to £11; steel girders, £9 2s. 6d. 
to £9 7s. 6d.; and angles, £8 15s. to £9 5s. Contracts are only 
being accepted subject to any advance which may occur on quarter- 
d , 


lay. ax 
Staffordshire cinder forge pigs are quoted 72s, 6d. to 75s.; part- 
mines, 75s. to 77s. 6d.; and all-mine, ordinary, 77s. 6d. to 82s, 6d. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—In view of the continued strong upward movement 
pig iron, the probability of which I referred to in my last weeks 
notes, the question which chiefly engages attention 18 gee 
legitimate trade will maintain the higher prices. With = 
rapidly disappearing, the position of the makers is strong ase 
and if users of iron can secure new contracts based on the re 
prospective prices of raw material, there is, of course, nothing 4 
check the strong, hardening tendency in the market, unless it i 
that the point may be reached when the United States will again 
step in as keen competitors, which, however, is not at all an oor 
diate possibility. So far as can be gathered from the Ray on 
receive with reference to the principal iron-using industries, ‘ “ 
would seem to be no prospect of slackening activity, at any = 
during the present year ; but in some branches of engineering © 
work is not being gotso readily. In shipbuilding there 154 — 
check on new orders, and in the finished iron trade the new 


As to the fiction of cheap labour, that has been exploded long 


ness that is being booked on the basis of current rates is only 
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amall. ‘ig “mage good deal of uncertainty, an 
surroun rs care to operate at all largely. 
consume! lly active inquiry for pig iron was reported on Tuesday's 
A cling at Manchester, and in some quarters considerable 
Change sei put through, chiefly, however, in Lincolnshire brands, 
busine the could replace Middlesbrough, which is just now prac- 
where i ok the market, except at figures altogether out of pro- 
tically on its respective value as compared with other brands, 
portion however, for the most part were very cautious, and 
in exceptional cases where consumers were dis- 
at current rates more than they were 
» compelled. Lancashire pig iron makers only fol- 
ed to a partial extent the upward move in other 
oe ds, and their quotations for foundry qualities have not 
ba ‘ed up more than to about 80s. 6d., less 24 per cent., delivered 
pater. Lincolnshire makers have officially advanced their 
— 9s, 6d. per ton, the basis being now 78s. net, but they 
31s, 6d. to 82s. 6d. net delivere anchester. Lincoln- 
fromabout 8} also advanced forge qualities to a similar extent, 


it was only 
it purchase 


Lancashire makers have also hardened up their 
not to the same degree as Lincolnshire, and 77s. 6d., 
jess 2h per cent, would represent their full price, delivered War- 
ington. Middlesbrough iron more than maintains the strong 
vation reported of late, and good foundry qualities are not quoted 
oder Shs, dd. to 85s. 7d. net by rail Manchester; with Scotch 
bei delivered Manchester docks, quoted about 84s. to 84s. 6d.; and 
American brands, 80s. net. 
“Phe position in the finished iron trade remains practically 
unchanged. Makers are very firm at their full quotations on the 
hasis of £10 Ss. for Lancashire to £10 10s. for North Staffordshire 
pars delivered here ; £11 5s. to £11 7s. 6d. for sheets; and 
£10 7s. 6d. for random to £10 12s. 6d. for special cut lengths of 
hoops, delivered Manchester district, and 2s. 6d. less for shipment ; 
hut they are not booking new business of any weight at these 
fgures, and although they are fully sold over the next: three or 
four months, they are running out contracts much more rapidly 
than these are being replaced. 

In the steel trade a strong tone is maintained, but any upward 
move is still chiefly confined to raw material. Makers of hematite 
are practically ovt of the market, and it would be difficult now to 
place orders for No, 3 foundry qualities at anything under 9%s., 
less 24, delivered Manchester. Steel billets are firm at £7 10s. to 
£7 12s, 6d. net cash ; bars range from £9 10s, up to £10 5s., which 
js got in some special cases; and boiler plates are still quoted 
£10 5s., less 24, delivered here. 

Holden and Brooke, Limited, of Manchester, have in hand a 
number of important contracts for their special types of injectors. 
These include large orders for injectors to be used in extensions 
now proceeding on the Finland State Railways and the West 
Australian Railways, in addition to the other lines in South America 
and elsewhere. Many of these instruments are being fitted to 
locomotives built in America, which goes to show that the American 
builder does not invariably build to his own standard pattern in 
every detail. 

Aquestion which is of considerable importance to all modernly- 
eyuipped engineering works—that of the special tool-room—was 
brought before the Manchester Association of Engineers at their 
meeting on Saturday week, in a paper read by Mr. Walter Heap, 

vho dealt, in the first place, with the tool-room for the manufac- 
turer, which he described in detail, and recommended should be 
supplied with the requisite tools for making all special taps, 
reamers, cutters, jigs, mandrils, &c., and also fitted with racks and 
pigeon-holes for properly storing all the varied tools used in the 
shop, together with racks for drawings. 

What was mainly required for a general engineering works was 
more in the nature of a store-room for loose tools, and if it were 
supplied with a fitter’s bench, vice, surface-plate of medium 
size, tool grinder, small cutter grinder, and an ordinary grindstone 
or wet emery wheel, he thought these would meet general require- 
ments. When new boring bars, boring heads, and other similar 
tools required making, the machine toolsin the shop could be used, 
and any fitting needed could be done by the tool-stores fitter. 
Amongst other requisites were a set of standard cylindrical gauges ; 
astandard steel rule, say 4ft. long, a 12in. vernier, and a hardened 
steel 18in. standard square. With regard to the works, he sug- 
gested that no tools should be kept at the drilling machines, but 
returned to the stores when not in use, and that sets of planing 
and turning tools should be kept in the stores always ground and 
ready for use, « labourer being employed to act as tool carrier. 
A sample of each kind of tool in use should also be kept in the 
tool-room, together with a good supply of bolts and cramps and 
steel mandrils, and the man in charge should have instructions not 
= any tool to go out unless it was in fit condition for its 
work, 

The discussion which followed the reading of the paper was 
generally in favour of a perfectly-equipped tool-room as a necessary 
adjunct to a modern engineeri works, but there was some 
(uestion whether in the smaller establishments such an arrange- 
ment could be carried out with economy. Mr. Matthews, one of 
the works managers of Sir W. Armstrong, Whitworth, and Co.’s 
Openshaw establishment, remarked that every works, whether 
large or small, was bound to have a tool-room to get the best 
results, and in the case of a large establishment a gauge-room also 
was necessary, He was also a strong advocate of the tool holder, 
‘against forged tools. At Armstrong, Whitworth, and Co.’s they 
had a complete tool-room and gauge-room system, and at 
Hawthorn’s, of Newcastle, where he served his time, they had a 
tool-room thirty years ago, and it was still working satisfactorily. 
_In the coal trade the strong position that has prevailed for some 
me past is being well maintained. Although collieries are, per- 
haps, not being pushed to the same extent for supplies, they have 
generally quite as much demand for all descriptions of fuel as they 
an meet with their present output, and in many cases are still 
‘hort to meet all the requirements of their customers. In some of 
thesurrounding districts the situation is not quite so satisfactory, and 
from Derbyshire especially suppliesof both round coal and engine fuel 
are being offered here at lower figures. The only effect of these sur- 
plus supplies is to somewhat relieve the market, and so far they have 
hot tended in any way to weaken the prices that Lancashire 
collieries are quoting. For the better qualities of round coal the 
demand continues fairly good, and local collieries for the most 
fart are still moving away readily all they are raising, with prices 
firm at full list rates. ith respect to common round coals, there 
Sno falling off whatever in the inland demand for iron making, 
— and general manufacturing purposes, which continues more 

n sufficient to take away all the collieries have to offer, 
py Prices are firm at about 12s. 6d. per ton for ordinary qualities 
fa — and forge coals at the pit mouth. The output of engine 
tok at most of the Lancashire collieries continues barely sufficient 

ep up with deliveries to regular customers, but in the open 
market slack is perhaps not quite so scarce, and in isolated cases 

cashire collieries have rather more on their hands than has been 
pg Tecently. Prices remain firm at about 9s. 6d. for medium 
“rts to 10s. 6d. for best qualities at the pit mouth. 

With respect to gas coals, the advance on contract prices for next 
pao to which reference was recently made, has now not only 
Yor eanitely decided upon by the Lancashire collieries, but 
b Ire 18 acting in co-operation, and when these contracts come 

Pon the market there is a general understanding they shall not 
he ndered for except at 5s. per ton above last year’s prices, 
omens a yearly basis of 12s, 6d. to 13s. 6d. for the lower 

Mes, to 14s, 6d. for best screened gas coal at the pit mouth. 
Pon the important locomotive fuel contracts there is also to be 
bes advance this year, and at some of the Lancashire collieries 

fal’ last season’s prices is being talked of. Whether this will 
Y Maintained is perhaps doubtful, but it seems almost 


absolutely certain the railway companies will not be able to renew 
their contracts this year except at a minimum advance of 5s. over 
the price they paid in 1899, which would mean at least 13s. per 
ton at the pit mouth for locomotive fuel. 

The demand for shipment shows a continued quieting down, 
buyers apparently holding back from paying the higher prices for 
which the Lancashire collieries are holding, and although 16s, 
remains the minimum basis for steam coal, delivered Mersey ports, 
not much business is just now being put through at this figure. 

With the commencement of the month the Lancashire Coke 
Makers’ Association decided to raise their list rates for foundry 
qualities 2s. per ton, and this has been followed by a similar 
upward move on the part of makers of the ordinary furnace cokes. 
The prices now generally quoted at the ovens range according to 
quality from 29s. to 32s. for foundry cokes, and 24s. to 25s. for 
furnace sorts at the ovens. 

Barrow.—Continued activity is observable in the hematite pig 
iron trade, and the demand is very briskly maintained, but the 
output is still below recent averages, although an additional 
furnace has been put in blast at Ulverston this week. There are 
now 44 furnaces in blast, compared with 43 in the corresponding 
month of last year, and 47 at the end of February last. There is 
great scarcity of raw material, and smelters find it impossible to 
keep all their plants in operation, while the price of fuel is fast 
becoming prohibitive. Makers are quoted 84s, to 85s. per ton 
nominal for mixed Bessemer numbers, net f.o.b., and most of them 
have no iron to sell for prompt delivery even at the higher figure. 
The consequence is that larger draws are being made from warrant 
stores. This week’s clearances represent 5042 tons, making the 
reduction in stocks since the beginning of the year 67,731 tons, and 
leaving still in hand 130,116 tons. Makers hold practically no 
stocks. Warrant iron is quoted very firmly at 83s. 5d. net cash 
sellers, 83s. 44d. buyers, this being the highest price reached for 
many years, probably nearly thirty. 

The iron ore trade is very firm and steady, and sales are as full 
as the product for best qualities, which are quoted at 17s. 6d. to 
18s. per ton net at mines, while special sorts are at 21s. to 22s., 
while Spanish ores are at 21s. 6d. per ton for good average sorts 
delivered at West Coast ports. There are indications of growth in 
the imports of Spanish ores. 

The steel trade shows much vigour and strength, and makers 
report a very full and a very steady business. The demand for 
rails is very active, and on home, colonial, and foreign account 
there is a large inquiry for heavy forward deliveries. | Makers 
are already well sold forward, and they are quoting £7 10s. per 
ton for heavy sections net f.o.b. A good business is being done 
in light rails for Indian State Railways and for other companies. 
Shipbuilding material is in very considerable demand, and indica 
tions are shown that the requirements of builders will be brisk 
for some time to come. Hoops are in full demand. Billets, 
tin bars, and slabs enjoy a steady market. Merchant steel and 
heavy steel castings are in brisk request. All the mills at all the 
works are very busily employed. 

Shipbuilders and marine engineers are very fully employed, and 
the work in hand is of considerable magnitude, and required 
in the shortest possible time, that no new orders have been booked 
lately. The market is, however, brisk, and prospects of future 
trade are very bright. 

The coal and coke trades are very buoyant, and prices are still 
on the upward grade, coke having advanced 2s. per ton on the 
week. There is some talk in Barrow of making another attempt 
to discover coal here, and as coal measures are known to underlie 
the borough, it is suggested that an attempt be made to find a 
workable deposit at certain points where its existence is considered 
most probable. 

The shipping returns from West Coast ports show that trade is 
very brisk, as the exports last week of pig iron reached 14,483 tons, 
and steel 12,497 tons, being an increase on the exports in the 
corresponding week of last year of 3763 tons of pig iron and 5498 
tons of steel. The total shipments this year have now reached 
229,760 tons of pig iron and 195,338 tons of steel, being an in- 
crease on the corresponding period of last year of 107,967 tons of 
iron, and a decrease of 16,950 tons of steel. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


In South Yorkshire the general reduction in house coal which 
was expected in various quarters has not taken place. The 
weather, though bright, has been very keen, and this has caused 
the consumption to be maintained, so that no stocks are being accu- 
mulated at the pits. In several instances the prices have fallen a 
shilling per ton, but this has been by no means general. Best 
Silkstones continue to make 14s. 6d, to 15s. 6d. per ton; Barnsley 
house, 13s. 6d. to 14s. 6d. per ton. 

For steam coal the demand is even more urgent, partly owing 
to excess of requirements in order to compensate for the stoppage 
of the pits at Easter, and partly on account of the increased 
tonnage being forwarded to the Humber ports. The railway 
companies are also having full deliveries, while the necessities of 
the iron trade are even greater than previously reported. There 
is not the slightest expectation of any fall in this class of coal for 
a considerable time. Barnsley hards range, according to quality, 
up to 17s. per ton, an extra 6d. having to be paid for small 
quantities. For engine fuel the output is not equal to the demand, 
and high values rule firm, Nuts are 11s. 6d. to 12s. 6d. per ton, 
screened slack from 9s. per ton. Coke continues in as_ brisk 
demand as ever, supplies being short of trade requirements. 
Owing to the strike in Austrian and other coalfields on the Con- 
tinent the export trade is larger than usual, and very heavy 
figures of Yorkshire and Derbyshire business may be looked for in 
the next report of the Hull Chamber of Commerce and Shipping. 

In the general heavy trades there is no change to note. All the 
military, marine, and railway material departments are full of 
work, every available hour being put in. Although there is some 
complaint in certain specialities that it is hard to get prices in pro- 
portion to the increased costs of working, the dividends now being 
declared by the various companies show that business is satis- 
factory. Hematite and other irons are very difficult to procure in 
the weights which are needed, and as stocks are exceptionally 
meagre it is not at all improbable that values may advance still 
further. In finished iron makers are booked considerably ahead. 
Bars and sheets, it is highly probable, will be quoted still higher 
on the forthcoming quarter-day. 

A deputation of Sheffield manufacturers concerned in the 
ordnance business is about to wait on the Secretary of State for 
War in reference to the proposal to erect a 3000-ton forging press 
at Woolwich. This proposal is stated to be in direct violation of 
the pledge given by the War Department in 1895 to the late Mr. 
Mundella, M.P. for the Brightside Division of Sheftield, who then 
— himself on behalf of the private firms engaged in the 
trade. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 

TRADE this week in iron and steel has been altogether in favour 
of the sellers, more especially in the pig iron branch, where prices 
have substantially increased, the demand being so much in excess 
of the supply that producers have now more of their own way in 
fixing the value of iron than they have had for years. Merchants 
are not competing with them to any material extent, for they are 
short of iron and have not control of more iron than will enable 
them to execute the contracts they have entered into. The supply 
of pig iron is scarcer than it has been since 1873, and as there are a 
good many consumers who have yet to buy for early delivery, and 
who must have the iron somehow, producers are afforded an 


excellent opportunity of putting up prices—an opportunity of which 
they do not neglect to avail themselves. The buyers of pig iron 
are not having a happy time just now, and it does not appear that it 
will be more tolerable for them in the early future. 4 

It is undoubtedly most difficult to get supplies, especially of 
No. 3 Cleveland pig iron, which is the quality most wanted for 
shipment. There is now a very pressing demand for it, and just 
when the demand is keenest the output has decreased, the recent 
bad weather having affected the working of the furnaces. They 
have turned out pretty nearly as much pig iron as usual, but the 
quality of the produce has deteriorated, a larger proportion than 
usual of forge being made, when producers could well have done 
with an increased output of the better qualities. This week some 
of the furnaces are on slack blast, because adequate supplies of 
coke are not coming to hand. This being so now makers are 
anticipating still greater difficulties for the Easter holidays, and 
are paying 5s. per ton premium in some cases for coke the delivery 
of which is guaranteed for Easter. For ordinary contracts 27s. 6d. 
to 28s. is being paid for medium qualities delivered in the Middles- 
brough district, but 30s., and even 32s. 6d., is reported to have been 
paid for Easter. Under such circumstances as these it cannot be 
expected that any yielding in prices can be looked for this spring, 
and the dearth of pig iron is not likely to be relieved, for the 
supply of coke does not allow of a larger number of furnaces being 
set to work. If an idle furnace is re-lighted another furnace that 
is working has to be laid off. 

The price of No. 3 Cleveland G.M.B. pig iron has gone up sub- 
stantially this week, until it is 3s. per ton above the best price 
realised during the boom of last summer, which was the highest 
figure that had ruled for twenty-five years, and everything points 
to prices rising still more, as the supply of iron gets scarcer. Not 
less than77s. per ton has been accepted for No. 3 Cleveland pig iron 
this week, and 78s. was the quoted rate on Wednesday, consumers 
readily offering 77s. 6d., it being generally expected that 80s. will 
be realised within a few days. A good many consumers have this 
week been endeavouring to buy for delivery over the second half 
of the year, and also for 1901, but makers are not disposed to 
entertain the offers, because the prices which the buyers will pay are 
not considered high enough. Makers expect to realise better rates 
than the present, but buyers do not offer as much. Iron is every 
day becoming scarcer, and not since 1873 has there been so small 
a tonnage of iron in stock. Producers wish they had more. The 
prices of the lower qualities of Cleveland pig iron have not moved 
up as quickly as that of No. 3, because they are not so scarce. 
Only a short time ago the difference between the quotations for 
No. 3 and No. 4 foundry and grey forge was no more than ls. 
per ton; now No. 4 foundry is 2s. 6d. cheaper, and grey forge 
3s. 6d. cheaper than No. 3, The North-Eastern Steel Company 
has blown in a furnace at the Acklam Ironworks, Middlesbrough, 
where it now has three at work out of four built. 

Great difficulty is experienced in procuring East Coast hematite 
pig iron, and the demand is keener than it was. There are now no 
sellers of mixed numbers at 85s. per ton; indeed, most makers 
ask 87s. 6d., and 86s. 6d. may be put down as the minimum 
figure. Rubio ore is at 21s. per ton delivered at wharves in this 
district, the freight being 6s. 104d. from Bilbao, but odd cargoes 
are still met with at 20s. 6d. Gellivara ore, which is a good deal 
used by makers of basic pig iron, has been raised 9d. per ton this 
week, the commoner qualities, delivered in the district, being now 
at 17s. 9d. per ton. 

The March statistics of the shipments of pig iron from the 
Cleveland district were extraordinarily good, the quantity being 
135,552 tons, a quantity which has never been surpassed in any 
previous March, or even approached. : 

The exports of pig iron for the quarter from the Cleveland district 
reached 293,889 tons, this exceeding anything that has previously 
been recorded for the first three months of any year. The ship- 
ments over sea exceeded the previous best record by 434 per cent., 
but the coastwise deliveries were 36 per cent. short of those of last 
year, in fact they were the worst that have been seen since 1890. 
A remarkable extension of the foreign trade is shown. Germany 
took 127,205 tons during the quarter, against 81,006 tons during 
the corresponding period of last year, which was the previous best. 
Scotland during the same period took only 73,925 tons. 

Connal’s stock of Cleveland pig iron last month declined 
16,666 tons, or 29,441 tons last quarter, only 41,182 tons being left 
in stock at March 31st, and the decrease is going on at as rapid a 
rate this month. Of hematite iron the stock held was only 
5825 tons, the decrease for March being 1323 tons, and for the 
quarter 3678 tons. 

The manufactured iron and steel trades are in an excellent con- 
dition yet, and the demand, though quieter in some branches than 
it was, is still in excess of the power of supply. Further advances 
in prices have been made by some of the sellers, partly because of 
the higher prices of pig iron and of fuel. For common numbers 
the minimum is now £9 10s., and for best bars £10; while iron 
ship-plates and angles are at £8 7s. 6d., and steel ship-plates and 
angles £8 5s.—iron being half-a-crown dearer than steel ; packing 
iron, £8 5s. ; iron sheets, £10 for singles ; steel sheets, £10 12s. 6d. 
for singles. A considerable quantity of galvanised corrugated 
sheets has this week been sent from the Tees to Port Arthur. 
For heavy steel rails the price is fully £7 10s., and steel for railway 
sleepers £8 15s., while cast iron railway chairs have been advanced 
to £4 15s., all net at works. Pipe founders have also raised their 
quotations. 

In the North of England the railway rates paid for the carriage 
of iron-making materials—ore, coke, and limestone—have for 
many yeors been regulated by sliding scale, varying with the 
realised price of No. 3 pig iron. But the scale had a maximum 
and a minimum, it was to cease to operate when the price fell 
below 35s., or rose to above 55s., the limits being 10 per cent. below 
or above a certain standard. When trade was much depressed the 
North-Eastern Railway Company allowed the scale to operate 
down to 32s., the rates being 13 per cent. below the standard. 
Recently the railway company proposed to ironmasters the 
abolition of the maximum and minimum, but to this proposition 
the latter did not see their way to agree, but they expressed their 
willingness to allow the scale to operate to 13 per cent. above the 
standard in return for the concession made by the railway Com- 
pany in the bad times. This represents an average realised price 
of 58s., but in January the average was over 64s., and it is expected 
that the next ascertainment of prices due within the next few days 
will give a still higher figure. 

It is reported that the Marquis of Londonderry has sold his 

rivate line from Seaham to Sunderland, six miles long, to the 
North-Eastern Railway Company, so that the new Durham coal 
line will have additional access to Sunderland. The price is said 
to be £100,000. 

Operations at the North-Eastern Railway Company’s Middles- 
brough Dock were practically suspended during the greater part of 
last week, owing to astrike of the workmen engaged in loading the 
vessels, who wanted 1s. a day advance. Great inconvenience was 
caused, and some vessels had to leave without taking in their cargo, 
The men were offered 6d. a day advance, and for a time refused to 
accept it. 

The death is announced of Mr. William Warner, who was some 
fifty years ago head of the firm of Warner, Lucas, and Barrett, 
who owned the Norton Ironworks, consisting of six blast furnaces 
and a foundry. His firm were the founders of ‘‘ Big Ben” for the 
Clock Tower of the Houses of Parliament. After it was hung it 
was found to be cracked, and had to be recast. Mr. Warner 
afterwards became a metal broker at Middlesbrough, which business 
he carried on till his death. He was 65 years of age. 

Mr. Thomas Green, under manager of the steel smelting depart- 
ment of the Consett Ironworks, has been appointed general 
works manager of Steel, Peech, and Tozer, of Sheffield. 

The coal trade is in a very satisfactory condition in all branches, 
the demand being extra heavy this week, as consumers are 
endeavouring to get in stocks to tide them over the holidays. 
Prices are improving. Best steam coals are realising 17s, 6d. per 
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ton, f.o.b., and gas coals 16s. to 17s., the latter being the rate for 
prompt shipment. The position is undoubtedly very strong, much 
more so than is usual at this period of the year. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has been very strong this week, 
and the upward tendency in prices has continued. ‘There has 
been hardly any Cleveland iron on offer, and the regular specula- 
tive cash and one month business has been practically suspended. 
A small lot of Cleveland warrants sold at 77s. 9d. for delivery in 
twenty-five days, and this is a very high price. As regards Scotch 
iron the price is now up to a very high level, and to finda parallel 
for it one requires to go back six-and-twenty years. What the 
effect of these very high rates will be on trade it is difficult to say, 
but fears are entertained that the flow of new orders will be 
checked in all cases where their immediate execution is not 
essential. 

Business has been done this week in Scotch warrants from 
74s. 10d. to 76s. cash, and 75s. to 76s. 3d. one month, transactions 
also taking place at 74s. 9d. for delivery in ten days, 75s. 3d. 
twenty-one days, and 76s. 1}d, twenty-four days. Cumberland 
hematite warrants have sold from S2s. 11d. to 84s. cash, and 83s. 
to 84s. one month, some sales also taking place at 83s. 6d. for 
delivery in twenty-one days, and 83s, 9d. thirteen days. 

Since last report another furnace has gone out of blast. There 
are now thirty-seven making hematite, thirty-nine ordinary, and 
five basic iron, the total of eighty-one thus blowing in Scotland, 
comparing with eighty-two last week, and eighty-three in the 
corresponding week of last year. 

The furnaces are in most cases being worked to their utmost 
capacity, owing to the heavy demand for pig iron, and yet they are 
not able to overtake the demand. This is largely owing to the fact 
that there is now practically no Cleveland iron available, unless 
what is under contract. 

Prices of Scotch makers’ iron are all higher, as follow :—Govan 
and Monkland, f.o.b. at Glasgow, No. 1, 77s. 6d.; No. 3, 76s.; 
Wishaw and Carnbroe, Nos. 1, 82s.; Nos. 3, 79s.; Clyde, No. 1, 
89s.; No. 3, 79s.; Gartsherrie, Nos. 1, not quoted ; Nos. 3, 80s.; 
Summerlee, No. 1, 90s.; No. 3, 8ls.; Calder, No. 1, 90s.; No. 3, 
80s.; Coltness, No. 1, not quoted ; No. 3, 81s.; Glengarnock at 
Ardrossan, No. 1, 85s.; No. 3, 79s.; Eglinton at Ardrossan or 
Troon, and Dalmellington at Ayr, No.1, 81s.; No. 3, 78s. 6d. 
Shotts at Leith, No. 1, 90s.; No. 3, 80s.; Carron at Grangemouth, 
No. 1, 91s.; No. 3, 82s. 6d. per ton. 

The demand for Scotch hematite continues good, and merchants 
quote 87s. 6d. per ton for delivery at the steel works. The output 
of hematite in Scotland has been rather increasing in the last week 
or two, owing to the tightness in the Cumberland trade, but the 
cost of production has been rising, and consumers may likely have 
to pay still higher prices. The better class of ore is not so readily 
obtainable, and within the last week there has been an advance in 
freights from Bilbao to the Clyde. 

The shipments of pig iron from Scottish ports in the past week 
have amounted to 8709 tons, compared with 6431 tons in the same 
week of 1899. There was despatched to Canada 25 tons, South 
America 100, India 100, Australia 314, France 20, Italy 255, 
Germany 210, Holland 300, Belgium 700, other countries 120; the 
coastwise shipments being 6565, as compared with 4376 tons in 
the same week of 1899. The shipments are now higher than they 
have been for a very long time, and it will be interesting to note 
whether the increase is maintained in succeeding weeks. So far as 
the year has gone there has been despatched to the Australian 
colonies three times as much pig iron as in the same period of last 
year. The shipments to Italy have more than doubled, those to 
Holland have increased in nearly equal proportion, and larger 
quantities are also being sent to France, Belgium, India, South 
America, the United States, and Canada. 

The reduction in pig iron stocks is continued upon a more 
extended scale. The stock in Connal and Co.’s Glasgow stores 
shows a reduction during the past week of 8658 tons, making the 
total decrease since the beginning of the year 64,887 tons. The 
total stocks are now reduced to 180,000 tons, and are at the lowest 
level they have occupied for a very long time. No official returns 
are obtainable regarding the state of makers’ private stocks, but 
the impression on ’Change is that they are being steadily reduced. 

The various branches of the manufacturing trades continue very 
busy. The steel trade is fully occupied, and the makers of finished 
iron are also well employed, while the engineering and iron found- 
ing departments are kept steadily and fully at work. 

The coal trade has been active in the past week, the shipping 
branch has been particularly busy, «nd the clearances at the 
different ports have much exceeded what was expected, the total 
for the week amounting to 217,832 tons, compared with 187,312 in 
the preceding week, and 176,738 in the corresponding week of last 
year. Although the shipments are large, the real shipping season 
has not yet opened, and it is expected that the demand from the 
Baltic will greatly increase the pressure for supplies. Some relief 
may perhaps arise from the fact that a large quantity of coal sold 
to a St. Petersburg firm which has failed may possibly not be all 
required. Steam coal is quoted f.o.b. at Glasgow 14s. 6d., and 
splint and ell 14s. 6d. to 15s. per ton. The demand for house and 
manufacturing coals is fully maintained, prices being unchanged. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE prediction of coal experts that the coal audit would give a 
considerable advance to colliers has been realised. On Saturday, 
at the Joint Sliding Scale Committee meeting, held in Cardiff, Mr. 
A. Hood presiding, it was stated that the audit of coalowners’ 
books justified an advance of 13} per cent., bringing the wages up 
to 48? above the standard of 1879. 

As may be assumed, the Sliding Scale is again in favour, and its 
originator, Sir W. T. Lewis, who appears to be quietly retiring 
from his former well-earned prominence, is coming in once more 
for deferred praise. 

The announcement was warmly welcomed by the colliers on 
Saturday, and on Monday was the subject of comment. One 
collier admitted to me that those employed in coal-cutting would 
easily earn 50s. a week, and the bulk of colliers benefit to the 
extent of 5s. or 6s. a week. 

One result of this will be a lessened output. In some of the 
colliery centres the early days of the week exhibited a good deal of 
idling. At the audit meeting a representation was made for the 
Easter holidays on behalf of the colliers and granted. 

In the bituminous and steam coal districts only a few isolated 
cases of friction now occur, and these at the audit meeting were 
referred to various members of the Committee for settlement, 
where possible, notices in most cases to be withdrawn. In the 
anthracite district men complain of grievances in one or two 
quarters, but it was stated on ‘Change, Swansea, this week that 
there was a good prospect of settlement without resorting to the 
suicidal one of a stoppage. 

The highly satisfactory audit—as expressed by the workmen’s 
leaders—appears to have given renewed life and interest to all 
industries, and in cases where labour troubles threatened the ten- 
dency has been to come to terms. Notices given at Briton Ferry 
have been withdrawn, as anticipated, and the enginemen and 
stokers in the Neath and Swansea districts have decided by a 
majority to continue work. This was a sensible conclusion, as it 
will give the contending parties two clear months wherein to settle 
differences, The section of the Dowlais colliers—Vochriw—put 
in notices on Saturday for ‘‘ more allowance.” 

During last week there was a large export of coal from all ports, 


Swansea exceeding its average. France continues a large buyer 
both of coal and patent fuel. 

The present time is evidently regarded as favourable for starting 
new companies, and disposing of old properties, plant, &c. In 
May the plant at Glannant, Bridgend, will be dispersed. The 
Darran Collieries, Newport, Limited, is one of the new ones. 
Capital, £25,000 in £10 shares, Bristol, Monmouthshire, and 
Cardiff capitalists. 

The effect of the audit on the steam coal market in particular 
has been marked. Demands on Monday came in strongly, not 
only for present but future shipment. Large steam maintains its 
position well as regards price ; small had an upward tendency, and 
there was a good inquiry both for house and Monmouthshire coals, 

Closing prices mid-week at Cardiff were as follows :—Best steam 
coal, 21s. to 22s. 6d.; seconds, 19s, to 19s. 6d.; drys, 17s. 9d. to 
18s.; best steam smalls, 13s. 9d. to 14s.; seconds, 13s. 3d. to 
13s. 6d.; inferior, including drys, 12s. 6d. to 12s. 9d.; best Mon- 
mouthshire semi-bituminous, 18s. to 18s. 3d.; seconds, 16s, 6d. to 
17s. 3d.; best house, 21s. to 23s.; seconds, 18s. to 19s.; No, 3 
Rhondda, 20s. to 22s.; brush, 19s.; small, 17s.; No. 2 Rhondda, 
lds. 6d. to 16s.; through and through, 14s. to 14s. 6d.; small, 13s. 
to 13s. 6d.; pitwood, 19s, 6d. to 20s. Coke is again advancing :— 
Furnace, 30s. to 32s.; foundry, 33s, to 33s, 6d.; and special foundry, 
36s. to 36s. 6d.; patent fuel, 19s. to 21s. 

Swansea prices :—Good house coal commands 20s, per ton. Prices 
generally moderate, as follows: Anthracite, 16s. 6d. to 17s.; 
seconds, 14s. to 14s. 6d.; ordinary large, 12s. to 12s. 6d.; small 
rubbly culm, 9s. to 9s. 3d. Steam coal, 20s.; seconds, 17s. to 18s.; 
bunkers, 14s. 6d. to 15s.; small, 12s. 6d. to 13s. 6d., all delivered 
Swansea, f.o.b. less 24. Bituminous coals still remain ‘‘ accord- 
ing to arrangement.” Coke: Furnace, 30s. to 31s.; best foundry, 
32s. 6d. to 35s. Patent fuel, 18s. to 20s. Pit wood, 19s. into trucks. 

The iron and steel trades have again indicated the prevailing 
prosperity in the trade by a marked advance. At the audit of the 
steel and iron workers, fitters, &c., held on Saturday, a resolution 
was adopted to declare a 10 per cent. advance dating from 
April 2nd. This is better than the Midlands, where the puddlers 
have been advanced 5 per cent., raising them to 11s. 3d. per ton, 
and middlemen in proportion. In the Midlands the average 
selling price of iron in the last two months has been £8 I4s, 8d., 
an increase of 10s. 11d. upon the last return. 

The pig iron trade is exceptionally brisk, and supply a long way 
behind demand. 

Pig iron continues to advance. During the week Scotch ad- 
vanced 3s., Middlesbrough 2s. 4d., and hematite 2s. 14d., and a 
further rise in all appears probable. Stocks now exhibit only 
about a couple of weeks’ supply, the last week having seen a clear- 
ance of over 15,000 tons. It was stated on Change, Swansea, this 
week, that £7 10s. has been paid for Bessemer bar, notwithstand- 
ing offers from America. 

The market is very rigid all round, and makers are contending 
for higher prices to meet the extra cost of make. Satisfaction was 
expressed that contracts are fast running out, and buyers must be 
prepared to hear not only of higher values, but of a difficulty in 
placing future business. As we stated last week, a good deal of 
business must be from hand to mouth. Exports last week 
amounted to 67,756 boxes, and make64,523 boxes, leaving stocks at 
231,631 boxes. Make is now above the average, and every incen- 
tive is given workmen to refrain from interference with a busy and 
a hopeful trade, especially when it is evident that at existing prices 
they have the best of it, and that prices must advance to recoup 
manufacture. That trouble is ahead is, however, probable; the 
millmen at the Foxhole Works, Llansamlet, have put in a month’s 
notice in opposition to the new rates which came into force this 
week. Melin men, Neath, and Pantyfymon operatives are also 
objecting, but a more widespread action is in contemplation, 

A movement has been started by the Tin-plate Union for a 
general advance. For some little time, since the concession of the 
1876 scale, there has been a more settled condition, which would 
now seem to be threatened. At a meeting held last week in 
Swansea, presided over by Mr. Ben Tillett, it was stated that the 
agreement had now come to an end, and that initiatory steps 
should be taken to come to fresh terms with employers. During 
the meeting a proposal was made, and supported by some of the 
members, that Mr. Tillett should be brought forward as a tin-plate 
nominee to represent the borough in Parliament. 

Closing prices, iron and steel, &c., this week were as follows :— 
Glasgow pig iron warrants, 75s. 9d., 75s. 4d., 75s. 34d. cash. 
Middlesbrough No. 3, 77s. 3d. to 77s. 9d.; hematite warrants, 
83s. 44d., 83s. 34d. for mixed numbers f.o.b. Cumberland, 
according to brand. 

Welsh bars, £9 10s. to £9 15s.; angles, &c., at usual extras. 
Sheets, iron and steel, £11 10s. to £11 15s. Steel rails, heavy, 
£7 10s. to £7 1is.; light, £8 10s. to £8 17s. 6d., f.0.t.,; sleepers, 
angles, channels, &c., according to section and specification. 

Bessemer steel : Tin-plate bars, £7 5s. to £7 10s.; Siemens, best, 
£7 10s. 

Tin-plates: Bessemer steel cokes, 16s. 9d. to 17s. 6d.; ternes, 
per double box, 28 by 20 C, 30s., 31s., and 32s., 34s. 6d.; best char- 
coal, 17s. 6d. to 18s. Big sheets for galvanising, 6ft. by 3ft. by 
30 g., per ton f.o.t., from £10 5s.; finished black plate, £13 5s. to 
£13 7s. 6d.; Canadas, £12 5s. to £12 15s.; galvanised sheets, 24 g., 
£15; 20 ¢., £16 10s. 

Block tin, £137 10s. to £136 10s.; spelter unchanged ; Chili bars, 
£78 12s. 6d. to £77 12s. 6d.; lead, £16 lis. 

Iron ores are advancing. Swansea prices: Tafna, 20s.; Rubio, 
21s. Cardiff and Newport iron, c.i.f.: Tafna, 19s. to 19s, 6d., f.o.t.; 
Rubio, 20s. to 20s. 6d. 

Standard engineering sheds and foundries in the Swansea district 
are very busy. 

I regret to announce the death of Mr. Valentine Trayes, J.P., 
Cardiff, a director of Hills’ Dry Dock Company, the Universal 
Colliery Company, and a member of the Cardiff Pilotage Board. 

There has been a good deal of activity in most coal companies, 
and now, especially, ‘‘ Rhymney New” has shown improvement. 
“Tredegar Old” is improving. Railway stocks are rather quiet. 
It is thought that most of the companies will exhibit a falling 
revenue in respect of coal, house coal prices in some quarters being 
almost prohibitive. Last week the Taff showed an increased 
revenue of £1055. The secretary of this railway, Mr. H. Clark, 
has resigned his position. He has held it from the retirement of 
Mr. Jones in 1896, who succeeded Mr. George Robertson ; but he 
was in the setretary’s office during the Fisher and Hurman govern- 
ment, a time regarded by all old Taff Vale men as the halcyon 
era of the Taff Vale. Mr. Clark notifies that in his time the capital 
has trebled—from 34 millions to 10 millions, 1500 shareholders to 
6000 


In this column many years ago it was pointed out that when the 
Taff Vale was floated the best engineering skill should have been 
obtained to arrange for the incorporation of all the coal valley into 
a common railway centre, with the natural output at Cardiff. 
This would have effectually stopped Barry, and saved Swansea 
Bay and Rhondda line shareholders. In its later policy the Taff 
has done a good deal to amend its errors. It has absorbed a 
number of companies, chiefly the Llantrissant, the Cowbridge, the 
Dare, the Cardiff and Penarth, and the Treferig. The traffic has 
grown enormously ; in 1866, when the late secretary joined, the 
tonnage was 3,758,328, in 1899 it was close upon 7,000,000. 

The London Water Bill affecting Wales is, for the present at all 
events, put aside. Sir John Llewelyn and Mr. Brynmor Jones 
made a vigorous opposition to it in Committee, and one of the 
most effective arguments appeared to be the future needs of Wales 
especially of the Rhondda Valley, with its great population of 
200,000 people. Probably, when London makes a more vigorous 
effort it will be found, in the case of Rhondda, that there are 
nearer watersheds, probably better adapted for local uses and 
local means. There are many in Mid-Wales who believe that not 
only will London be supplied eventually from the district of Builth 
and Llanwrtyd, but that a bold bid will be made some day for 


Bala Lake by a leading industrial centre. 


NOTES FROM GERMANY, 
(From our own Correspondent.) 


THROUGHOUT the iron trade in Rheinland- Westphalia th 
tion continues exceedingly firm and healthy, output bei © posi 
sufficient to meet the requirements, An exceptionally brisk aot} lly 
is reported in the bar and girder trade, makers being pre Activity 
orders that will keep them vigorously occupied for pi wit 
time ahead. The same is the case with plates and hoops Iderable 
strong position which ironmasters at present occupy jg pon the 
the fact that they have in several instances refused to acce pbs by 
for speedy delivery. The demand forall sorts of crude ion onder 
large and the output is heavy, but hardly equal to consum rhe] 
The iron ore mines in the Siegerland and in Nassau are a 
occupied, and the ore trade is ee generally, the et 
ments of the blast furnace works being exceedingly heavy tre. 
lots of foreign ore are being imported both from Spain ‘ang f P 
Sweden, and supplies in Luxemburg-Lorraine minette haye tk 
wise been strong in the past quarter. ke. 

A very good business is done on the Silesian iron market 
raw and manufactured iron works being all fully occupied, (} > 
iron is in excellent demand, but remains very scarce ‘ae 
finished ironworks, which are all pressed with orders find ” 
extremely difficult to satisfy their customers ; they do not th 4 
fore, care to accept foreign orders, and the falling off ah 
demand for iron and steel from Russia is hardly felt, or at least ; 
disagreeably so, because the mills would scarcely be able to stead 
to their foreign customers now. There has been much fresh oak 
offering in the plate and girder trade, and the prices fetched . 
satisfactory. 

Consumption of coal in Silesia continues extremely large, ang 
there have been no stores accumulated, as is usually done about 
this time of the year. The collieries are trying hard to raise their 
output as much as possible ; deliveries in Upper Silesia were last 
week between 6230 and 6235 wagons per day. Foreign trade jy 
coal is moderate ; only the old customers have a chance of getti 
their orders accepted. 

The Rhenish-Westphalian coal industry is in as strong a cong. 
tion as ever. Shipments to the Baltic ports and to the North ge 
have been regular, whereas less has been sent to Italy, Franca 
being a strong and successful competitor. , 

An annual report recently given shows output and consumption 
of copper in Germany to have been for the last ten years ag 
under ;:— 


Import. Export. Production. Consuptig) 

Tens. Tons, Tons. To 
1889... .. 29,043 .. 7146 oe oo 22,134 44,68] 
1891... .. 84,158 .. G244 oo 24,688 .. .. 56.868 
1892... .. 32,496 ..... G5OT .. oo 25,406 .. .. 56103 
18% .. .. 44,864 .. .. 6839 .. .. 26,018 .. .. OSH 


Prague merchants have followed the example of Vienn aj 
Perth, and have raised their quotations, bringing them m4 
level with those quoted in Austria-Hungary. If spring trade en. 
tinues to move on as satisfactorily as it has done quite lately, 
there is still hope of a somewhat active business being transacted, 
at least in the manufactured iron industries. On the whole, a 
much better feeling prevails in the various departments, and 
those who are inclined to take an optimistic view of things have 
already begun to prophesy a prosperous year, but so long as the 
coal strike has not come to an end it seems rather venturous to 
talk of prosperity. In the north-west of Bohemia the strikers 
have almost without exception returned to work, but in the Ostrau- 
Falkenau district only about two-thirds of the strikers have again 
resumed work. It is reported that a coal trade company is being 
formed in Prague for the purpose of protecting the public against 
immoderate advances in price. The company is said to have 
already secured regular supplies of coal to their stores. 

The prospects of the French iron market is bright. All 
departments are briskly occupied, and the activity in the building 
and engineering line increases, causing the different sorts of struc- 
tural iron to be very strongly inquired for. Many establishments 
have been enlarged, and new works have also been built, but 
though production in all branches is very high, it still remains in 
many cases lower than consumption, 

Quotations on the Belgian iron market are exceedingly stiff, and 
there have been indications of au upward tendency during the past 
week, caused by the scarcity in coal and coke, as well as by a very 
strong demand that is experienced for all sorts of iron and steel. 
According to contracts signed by the Belgian State Railway Ad- 
ministration, the State Railways will receive 158 locomotives from 
Belgium, Germany, Austria, and America, in the course of the 
present year. On the 19th of last month the State Railway Ad- 
ministration has placed further orders for 42 heavy locomotives, of 
the Mackintosh system, with the Brugge steel works, the Gheut 
construction shops, and the Couillet works. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEM coal market is firm for all descriptions, and prices have 
an upward tendency. House coal keeps quiet. Steel and iron 
works are fully employed, and prices for finished goods are firm. 
Tin and copper both show a slight advance from last week’s (uota- 
tions. Exports for week ending March 31st were :—Coal, foreign, 
54,820 tons ; and coastwise, 13,645, Patent fuel, 4000 tons 
Imports for week ending April 3rd were :—Iron ore, 18,960 tons; 

ig iron, 2660 tons ; scrap, 250 tons ; pitwood, 2378 loads ; 2 cargoes 
eles and 3 manure. 

Coal: Best steam, 19s.; seconds, 17s. to 17s. 6d.; house coal, 
best, 18s.; dock screenings, 14s. 3d. to 14s. 6d.; colliery small 
13s, 6d. to 14s.; smiths’ coal, 14s. 6d. to 15s, Pig iron: Seotch 
warrants, 73s. 9d.; hematite warrants, 83s. 9d. f.o.b. Cumber- 
land; Middlesbrough, No. 3, 77s. 6d. prompt. Iron ore: Rubio, 
20s. 6d. to 21s.; Tafna, 19s. to 19s. 6d. Steel : Rails, heavy set 
tions, £7 10s. to £7 15s.; light ditto, £8 10s. to £8 17s. 6d. bee 
Bessemer steel tin-plate bars, £7 5s. to £7 10s.; Siemens ste 
tin-plate bars, £7 10s., all delivered in the district, cash. = 
plates: Bessemer steel, coke, 16s, 6d. to 16s. 9d.; Siemens, i. 
finish, 16s, 9d. to 17s. Pitwood: 19s. London Exchange Tele 
gram: Copper, £78 12s. 6d. Straits tin, £137 10s. Freights: 
easier. 


A FuRTHER section of the new line of the London, 
Brighton, and South Coast Railway was opened for traffic : 
Sunday. It is some seven miles long, from Stoat’s Nest to oor 
wood, and was brought into use for the first time. From e: ‘ 
Nest this new line, which is intended chiefly for fast main a 
traffic, and on which there are no stations, runs parallel to the 
one on its right hand side as one travels to Brighton. Then a 
dually rising up the hill it crosses the old one, and, taking ¢ The 


to the left, rejoins it at Earlswood, a little south of Redh 
places over 


works involved have been heavy. The cuttings are in a 


100ft. deep, and there are three tunnels or covered ways. is 
first, a cut and cover through the grounds of Cane-hill As oy 
about one-quarter mile long, and was a result of the tender 

of the London County Council for the lunatics under its ¢ ent 
The second is the Merstham tunnel, 21134 yards long on a gt vine 
of 1 in 205; its north end forms the highest point in the new ® . 
The third is the Redhill tunnel, a combination of tunnel prope 
and covered way nearly 650 yards long. 
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ENGINEERING NOTES FROM 
SOUTH AFRICA. 
(From our own Correspondent.) 
Maritzburgh, March 10th. 

Arrer the advantages which have been recently 
gained over the Boers, engineers and others who 
had to fly from the Witwatersrand are beginning 
to discuss once mcre the probable date of their 
return thither, and the resumption of working at 
the mines. Itis not generally believed that the 
further resistance of the burgher forces will be 
very protracted, and it is hoped that the British 
may be able to prevent them from wrecking the 
railway lines between the colonial borders and 
Jobannesburg and Pretoria. The advices which 
trickle down from Johannesburg are, on the other 
hand, of a more and more pessimistic character. 
It is reported that the surface machinery at 
nearly all of the mines is going to rack and ruin, 
the Boers having had to abandon working on 
account of the scarcity of labour. In many cases 
the underground workings are now under water. 
Even more serious is the intention which the latest 
fugitives from the Rand attribute to the Boers 
that of completely wrecking the whole of the 
mine machinery so soon as the seizure of the town 
by the British becomes assured. Up till now 
responsible mining men have rather pooh-poohed 
this idea, regarding it as an incredible piece of 
barbarism. However, if the temper of the Boers 
js what is described to be, such an outrage becomes 
quite possible. The burghers have always re- 
garded Johannesburg as ‘‘ the head and front of 
the offending,” and it is asserted that they will 
not accept the wiping out of their independence 
without making sure of inflicting some memorable 
injury upon the community which is responsible 
for the catastrophe. If they really carry out this 
programme, the principal loss to shareholders will 
a in the delay which it will interpose in the re- 
sumption of production, It would mean such a 
“boom” in mining machinery as has probably 
never before been known. 

Both civil and military engineers who have the 
work of repairing bridges destroyed by the Boers 
are erecting temporary structures in their place 
have to cope with great difficulties and dangers. 
With the rivers in their present swollen condition 
the work is extremely arduous, and at any 
moment there may come a flood which would 
sweep the whole of the structure away. In times 
of peace bridge building is, of course, never 
attempted in South Africa during the rainy 
season. 

The Boers have received adequate praise for 
their up-to-date recognition of the value in war- 
fare of such modern scientific appliances as electric 
search-lights, the heliograph, portable railways for 
heavy guns, &c, It should recorded against 
them, on the other side, that they do not seem to 
have appreciated the character of the war 
balloon. For months they have been directing a 
perfectly useless fire upon the balloon itself, but 
it is only within the past few days that it has 
occurred to them to direct their fire upon the 
generating station on the ground. 


A QUARTER’S CLYDE SHIPBUILD- 


NG, 

CLyDE shipbuilding, as represented by the ton- 
nage launched, has continued fairly brisk during 
the quarter just ended, Altogether 88,500 tons 
gross have been turned out, as compared with 
110,500 tons during the corresponding three 
months of last year, and 75,300 tons of the year 
previous. January this year contributed thirteen 
vessels of 31,200 tons ; February, sixteen vessels of 
25,870 tons; and March, twenty-one vessels of 
31,440 tons. Of the vessels launched during the 
quarter, one, the Allan Line Tunisian, was over 
10,000 tons ; two, the P. and O. Sabroan, and the 
Lake Champlin, for Elder, Dempster, and Co., were 
over 7000 tons; two were between 6000 and 
7000 tons, two between 5000 and 6000, three 
between 4000 and 5000, five between 3000 and 
4000, and three between 2000 and 3000 tons. To 
set against the 88,500 tons launched during the 
quarter, there are 75,000 tons of fresh work con- 
tracted for, a goodly proportion of which is of the 
higher class ; none of it, however, for the 
Admiralty. Four P. and O, vessels are included, 
two having been placed with Caird and Co., 
Greenock, one with Barclay, Curle, and Co., 
Whiteinch, and one with Alex. Stephen and Sons, 
Linthouse. Two cargosteamers, each of 4500 tons 
deadweight, are to be built by William Hamilton 
and Co., Port Glasgow, for London owners ; a 
similar steamer, of 7000 tons capacity, by Robert 
Duncan and Co., Port Glasgow, for Thompson and 
Brooks, London, and another of 8500 tons by 
Connell and Co., Scotstoun, for the Asiatic Steam 
Navigation Company. The bulk of the new work 
was placed during January, and during both 
February and March there has been a very decided 
drop in contracts, due mainly to the high prices 
ruling for coal, material, and labour. These, if 
anything, have been heightened during March, 
and thus increased the throttling effect on the 
placing of new contracts. Were it not for the 
Government work on hand in several of the largest 
yards, the slackness which has begun to set in 
would be more accentuated. The work on hand 
at present and under contract may be estimated 
at 450,000 tons, Last year at this date it was 
512,000 tons. 


LAUNCHES AND TRIAL TRIPS. 


Rosario ; built by, Blyth Shipbuilding Company, 
Limited ; to the order of, Celis and Handtord ; 
dimensions, 282ft., 40ft. 9in., 20ft. 6in.; engines, 
triple-expansion, 20in., 33in., 54in., by 39in.; 
constructed by, John Dickinsonand Sons, Limited ; 
trial trip, March 24th. 

VAUXHALL ; built by, Irvine's Shipbuilding and 
Dry Docks Company, Limited ; to the order of, 
Steam Navigation Company, Limited ; dimen- 
Sions, 352ft., 48ft., 27#ft.; to carry, 8000 tons 
measurement ; engines, triple-expansion, 24in., 
39in., 66in., by 45in., pressure 160 1b.; con- 
structed by, Christopher Furness, Westgarth, 
and Co,, Limited ; trial trip, March 26th. 

WHaNGarE, steel screw steamer ; built by, Sir 
Raylton Dixon and Co., Limited ; to the order of, 


Union Steamship Company, of New Zealand ; 
dimensions, 330ft., 44ft. Shin., 25ft. 9in.; to 
carry, 4700 tons deadweight ; engines, triple- 
expansion, 23in., 36in., 59in., by 42in., pressure 
180 lb.; constructed by, T. Richardson and Sons, 
Limitea ; trial trip, March 27th. 

INCHMOOR, steel screw steamer; built by, 
Ropner and Son ; to the order of, Walter Runci- 
man and Co.; dimensions, 330ft. 6in., 46ft. 6in., 
27ft.; to carry, 5600 tons deadweight, L.F.; 
engines, triple - expansion, 1200 horse - power, 
pressure 160 lb.; constructed by, Blair and Co., 
Limited ; launch, March 29th. 

CLAN Fraser, turret steamer; built by, 
William Doxford and Sons, Limited; to the 
order of, the Clan Steamers, Limited ; dimen- 
sions, 355ft., 45ft., 274ft.; to carry, 5500 tons 
deadweight ; engines constructed by, the 
builders ; launch, March 30th. 


IsLANDA, steel screw cargo steamer ; built by, 
Sir Raylton Dixon and Co., Limited; to the 
order of, British India Steam Navigation Com- 
pany ; dimensions, 424ft. 6in., 50ft. 84in., 32ft.; 
to carry, 8000 tons deadweight ; engines, triple- 
expansion, 26}in., 42in., 664in., by 5lin., pres- 
sure 160 1b.; constructed by, T. Richardson and 
Sons, Limited ; trial trip, March 30th. 


Hate Huo, steel screw steamer; built by, 
Dockyard Company, Grangemouth ; to the order 
of, Mr. E. G. Constantine, for the China Mer- 
chants’ Steam Navigation Company, of Shanghai ; 
dimensions, 260ft., 40ft., 19ft. 6in.; launch, 
March 31st. 


CoRMORANT, steel screw steamer; built by, 
Wigham Richardson and Co., Limited ; to the 
order of, the Cork Steamship Company, Limited ; 
dimensions, 270ft., 35}ft.; engines constructed 
by, the builders ; launch, April 2nd. 


BOLTONHALL, steel screw steamer; built by, 
Irvine’s Shipbuilding and Dry Dock Company, 
Limited ; to the order of, the West Hartlepool 
Steam Navigation Company, Limited ; dimen- 
sions, 352ft., 48ft., 27ft. Yin.; to carry, 8000 tons ; 
engines, triple-expansion, 25in., 40in., 66in., by 
45in, stroke, pressure 160 1b.; constructed by, 
Wm. Allan and Co., Limited; launch, April 
3rd. 

LLANSANNOR, side-ballast tank steamer ; built 
by, Wm. Gray and Co., Limited ; to the order 
of, Sir Thomas Morel, of Cardiff ; dimensions, 
350ft., 51ft., 27ft.; to carry, 6200 deadweight ; 
engines, triple-expansion, 254in., 404in., 67in. by 
45in. stroke, pressure 160 lb.; constructed by, the 
builders ; deck area for cattle or timber ; launch, 
April 3rd. 


CaLirorRNIA, Nebraska, and West Virginia are 
the names to be applied to the three new cruisers 
which have been authorised by the United States 
Congress. According to the Times, their main 
battery will consist of fourteen 6in. guns for the 
broadsides, and four 8in. guns for the fore-and- 
aft turrets. The secondary battery will consist 
of eighteen 14-pounders and twenty-four smaller 
guns. The vessels will have twin screws, and 
of 22,000 indicated horse-power, with 13,000 tons 
displacement, a draught of 24ft., a speed of 23 
knots, and a coal capacity of 2000 tons. Each 
will carry 500 men. 

TRADE AND BusINEss ANNOUNCEMENTS.—With 
the object of admitting ‘‘some of the members 
of its loyal and esteemed staff to a distinctly 
responsible interest in the conduct of the busi- 
ness,” the firm of Denny, Mott, and Dickson has 
been converted into a limited company.—A dis- 
solution of partnership has been arranged by 
mutual consent between Herrmann and Keller. 
Mr. Keller will carry on for his own account, and 
in the name of his firm, H. Keller and Co., the 
department that he has hitherto personally con- 
ducted, while Mr. Rudolph Herrmann, under his 
own name, will carry on the department which 
he has conducted.-—The ordinary general meeting 
of the shareholders of Robey and Co., Limited, 
was held at the Globe Works, Lincoln, on the 
29th ult. The chairman, Mr. Frederick Andrew, 
presided. On the motion of the Chairman, 
seconded by Mr. T. Bell, the report and accounts 
were unanimously adopted. The report states 
“that the profits continue to advance, the output 
of steam engines and machinery having again 
been largely increased. The works are fully 
employed with profitable orders, and the pro- 
spects for the future are most favourable. In 
view of the considerable capital expenditure in 
additional buildings and tools rendered necessary 
to cope with the large amount of work now on 
hand and in prospect, the directors decided to 
redeem £19,100 only of the £44.100 4} per cent. 
second debentures—the whole of which it was 
proposed in the last report to pay off—the balance 
of £25,000 having been renewed at 4 per cent. 
instead of 4} per cent. under terms very favour- 
able to the company. The directors have dur- 
ing the year issued the whole of the unallotted 
capital of the company, which was offered tothe 
shareholders in proportion to their existing hold- 
ings, at par, the sum of £1 per share only having 
been called up. After writing off £6105 13s. 6d. 
for depreciation of buildings, machinery, and 
plant, £955 for the premium on the second de- 
bentures redeemed, and providing for directors’ 
and auditors’ fees, there remains a balance of 
£36,860 1s. 4d., from which must be deducted 
£6955 16s. 8d. for debenture interest, leaving, 
with £351 6s. brought forward from last year, 
a balance of £30,255 10s. 8d. available for 
division. This balance the directors recommend 
be appropriated to the payment of a dividend of 
6 per cent., free of income tax, on both prefer- 
ence and ordinary shares, £16,698 7s. lld.; to 
reserve fund, £11,000; carrying forward to the 
next account, £2557 2s. 9d.” The directors re- 
tiring from office, Mr. Frederick Merryweather 
Burton and Mr. William Wright Richardson, were 
re-elected, as were also the auditors of the com- 
pany, Welton, Jones, and Co., of 5, Moorgate- 
street, London. Bell’s Asbestos Company is 
able for the past year to declare a dividend at the 
rate of 6 per cent. per annum, as compared with 
4 per cent. in the two preceding years. More- 
over, the amount pro D forward and placed to 
= is about £1400 larger than at the end of 


THE PATENT JOURNAL. 


Condensed from Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


22nd March, 1900. 


5897. Gas Meters, H. G. Colman, London. 

5898. SHOWING Pressure of Gas, H. G. Colman, 
London. 

5399. MAcHINE for Cuttinc BarBep Wire, W. Parnall, 
Bristol. 

5400. Game, J. Roch, Liverpool. 

5401. Casu Titi, A. Burns and E. B. Payne, Birming- 


ham. 

5402. Seconpary GaLvanic Batteries, E. J. Wade, 
London. 

5403. Brusues, J. MclI. Barrett, Manchester. 

5404. PENCIL SHARPENER, E. D. Hopcroft, King’s Heath, 
Worcestershire. 

5405. Automatic Wacon W. R. Meikle, 
Glasgow. 

5406. Furniture Brace, W. H. Berrey and F. W. 
Jackson, Nottingham. 

5407. CycLe Stanps, A. Reekie, Glasgow. 

= Bep, G. T. and M. Peters, Lyncombe Vale, 

at 


h. 

5409. BLEACHING Piece Goons, C. L. Jackson and E. 
W. Hunt, Manchester. 

5410. DrRawinc Rops for Looms, T. Wadsworth, Colne, 
Lancs. 

5411. MakinG in the Grounp for PLANTING, J. 
Marsh, Manchester. 

5412. Construction of Mitirary Lancgs, 8. E. Howell, 
Sheffield. 

5413. Loom Suuttries, H. H. Ashcroft, Manchester. 

5414. FoLpinc Strep Sroots, J. H. Heathman, London. 

5415, Fittines for Suips, J. Priestman and W. 
Cowan, Sunderland. 

5416. RatLway Foc SIGNALLING, F. Alcock, London. 

5417. FLusHinc CisTerNs, T. W. Woodhouse, Don- 
caster. 

5418. Foop Biscuit for Docs, E. J. Riley, Timperley, 
Cheshire. 

5419. NON-REFILLING Devices, M. A. Beuzeboe and J. 
J. Cazaubieilh, London. 

5420. Buck es, H. Bartz, London. 

5421. Means for Consuminc Smoke, A. F. Budden, 
London. 

5422. for C. E. Challis, London. 

5423. Rack for Drarninc Puates, &c., G. R. Cutler, 
London. 

5424. VIGNETTING FRAMEs for PHOTOGRAPHY, R. Burgess, 
jun., Birmingham. 

5425, MANUFACTURE of 
London. 

5426. ExpLosive Compounns, 8. B. Earle, London. 

5427. TREATMENT Of TEXTILE Faprics, G. H. Cook, 
London. 

5428. Macuines for Smearinc Iron, R. Pickwerth, 
London. 

5429. Carron Transmitrers, H. Oppenheimer.— 
(Actiengesellschajt Mic wnd Genest, Germany.) 

54:0. CaBLE SusPENDERS, H. Oppenheimer.—(Acticn- 
gesellschast Mic und Genest, Germany.) 

5431. SwitcuBoarps, H. 
achast Mic und Genest, Germany.) 

5432. Lupricators, M. H. Scott, London. 

5433. Sreerinc CycLtes and Macutnes, H. R. Owen, 

ndon. 

5434. CompouNDING of ExpLosioNn ENGINES, E. Estcourt, 

London. 


London. 

5436. INTERNAL ComBusTion Encines, F. C. Hounsfield, 
London. 

5437. Fretp Gun Carriaces, 8. O. 
London. 

5438. Lappers, H. Ovenden, London. 

5439. Toy, E. B. Wedmore, London. 

5440. Apparatus for Copyinc Letrers, C. V. Paquet, 
London. 

5441. SuspeNDERsS for Paint BrusueEs, C. C. Dunning, 
London. 

5442. Makino Exp.osives, W. H. Akester and H. H. 
Price, London. 

5443. Macnetic Cuucks, ©. S. Walker, London. 

5444. Lanterns, C. H. Stonebridge, London. 

5445. CLock STRIKING MECHANISM, A. L. A. C. d’Arlin- 
court, London. 

5446. Apparatus for Lirtinc Loaps, O. Assmann, 
London. 

5447. Wire for Fenctnc Purposes, H. Lofthouse, 
Liverpool. 

5448. Cuimneys of Private Houses, K. Bartl, Man- 
chester. 

5449. Lusricators, G. Fisher, Manchester. 

5450. Faprics, J. O. O’Brien.—(@. Buratti, 
Italy. 

5451. ANIMATED PictuREs, P. Wolff, Man- 

hester. 

5452. SPANNERS and WRENCHES, J. H. Smith, Birming- 
ham. 

5453. Optica Toy, G. Royle and W. R. Wynne, 
London. 

5454. CarRRyING RiFtes on Bicycies, G. T. Speir, 

mdon. 

5455. Sewinc MacuiNgs, H. Chadbourn, London. 

5456. BottLe Stoppers, J. McRae and G. T. Temple, 
London. 

5457. ORDNANCE, F. W. Brooks, London. 

5458. Axces, H. B. Beebe, London. 

5459. HaLoGEN Derivatives, J. Y. Johnuson.—(The 
Badische Anilin and Soda Fabrik, Germany.) 

5460. Newspapers, C. A. Pearson, London. 

5461. PorTABLE DRILts, H. J. Kimman, 
London. 

5462. TypE-sETTING Macuines, A. J. Boult.—(4. H. 
Bates, United States.) 

5463. Toot for Bortnc Post Howes, E. R. Godward, 
London. 

5464. Eco-BeaTer, E, R. Godward, London. 

5465. Uritisation of Wave Power, B. M. Fletcher, 
London. 

5466. MANUFACTURING Paper Boxes, H. B. Smith, 
London. 


Iron Tupes, H. Perrins, 


Cowper-Coles, 
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5467. SHAVING UTENSIL, C. E. Challis, London. 

5468. DouBLE-CYLINDER Motors, &c., A. V. Coster, 
Manchester. 

5469. Lirtinc Loaps, C. 8. Snell and The Scott-Snell 
Phillips Syndicate, Limited, London. 

5470. CorrRE GrinDER, A. Sheard and F. Conyers, 
Dewsbury. 

5471. Cxiurcn for VeLocipEpEs, V. A. Wraight, 
London. 

5472. BILLIARD TaBLE Firtines, D. R., and F. W. 
Padmore, Birmingham. 

5473. METALLIC BED MaTREssEs, 8. Taylor, Liverpool. 

5474. Dutcu Oven, A. Hateley, Birmingham. 

5475. APPARATUS for WASHING CROCKERY, C. H Sterling, 
Kingston-on-Thames. 
5476. CarRiAGEs, A. W. E. Rumsey, Southampton. 
5477. Pneumatic Tires, J. B. Leatherbarrow and T. 
B. Margetts, Manchester. 
5478. CONTROLLING the SpEED of Enarnes, J. Adair, 
West Malvern. 

5479. Cookine UTENSIL, O. Bailey, London. 

5480. Fastentncs for Laprss’ Corsets, L. Corbitt, 
London. 

5481. Pneumatic Locks, J. S. Prentice and G. W. 
Forbes, Glasgow. 

5482. Drivinc VEHICLES by Exectricity, J. Enright, 
London. 

5488. Door Locks, J. Ross and G. W. MeCue, 


G Ww. 
5484, Steam Borers, T. S. James, London. 


5485. Sream Enaines, T. 8. James, London, 
5486. Speep Gear for Motor Cars, T. 8. James, 
London. 
5487. Hot-arr Furnaces, T. Shedden and W.Shedden, 
jun., Glasgow. 
Spanner, 8S. O. Hands and F. J. Holder, Newport, 
on. 
5489. SCREW-CHASING 
Sweetscr, London. 
549. Stipe Rests fur TurNinc Latues, A. Swectser, 
London. 

5491. Preventine Cotuisions at Sza, W. R. Walker, 
London. 

5492. INTERNAL CompusTIon Enoines, A. E. Shincr and 
Cc. W. Higgs, London. 

5493. HERMETICALLY SEALING Tins, J. Gersant and A, 
G. Buttifant, London. 

5494. ExpanpinG Reamers, J.T. Heywoodand W. Hall, 
London. 

5495. LEATHER-CUTTING MacHINES, M. Musgrave and 
G. A. Barnes, London. 

5496. Depositine Tin by ELEctTROLYysIs, E. Quintaine, 
London. 

5497. Cigar CasE, B. Bloom, London. 

5498. Naval TacticaL Game, G. F. King- 
Hall, London. 

5499. Baru Heater, G. Vanderborght, London. 

5500. Tent Poies, F. Baines, London. 

501. TYPEWRITING R. H. Smith, London. 
2. AERATING SLimes, J. Gwynne and E. W. Xar- 

geant, London. 

5503. Saucepans, W. E. N. Smith, London. 

5504. Divipine Heaps for Puncniny Macuines P. J. 
Kelly, London. 

5505. AsHPANS for Domesric Fireplaces, H. J. W. 
Newton, London. 

5506. OPEN-HEARTH STEEL, O. Imray.—(A. Monell, 
United States.) 

5507. DiscHARGING CINDER-TUBs, J, Chary, London. 

5508. AMMUNITION CARRIER for TRoors, N. W. Wallace, 
London. 

5509. Moron Veuicies, C. Capel and J. A. Pierce, 
London. 

5510. gaa Couriers for Orcans, J. C. G. Schulz, 

ndon. 

5511. RatcHeT MECHANISM, R. Dolder and J. Schmidli, 
London. 

512. ELectricaLt Batance, A. W. Gattie, London. 

3. Acoustic Base for Pranos, F. A. Bronson, 

London. 

5514. Water for Steam Borers, P. Hulburd, 
London. 

5515. Sicut-FEED Luericators, P. Hulburd, London. 

5516. Lupricators, P. Hulburd, London. 

5517. CoINFREED DELIVERING APPARATUS, A. B. Mac- 
intosh, London. 

5518. OBTAINING SucaR in Crystacs, H. Claassen, 
London. 

5519. Teapots, M. S. Watson, Liverpool. 

5520. Furnaces for MELTING Mrra.s, H. J. J. Charticr, 
London. 

. Primary Batreries, M. Leclanché, London. 

2. Nosesacs, L. C. Best, London. 

5523. AUTOMATIC COIN-FREED APPARATUS, M. A. Stelzer, 
London. 

5524. Painters’ Toor, H. Smith, London. 

Toy, B. C. Scott, London. 

5526. Locxixc Devices for Tureap ReeELs, E. J. 
Boersig, London. 

5527. CoupLine and Uncovp.inc Rattway Trucks, E. 

J. Hill, London. 

528. ELectric Accumus ators, L. Gumiel, London. 


APPLIANCE for LaTHES, A. 
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5529. RecuLatinc the Pressures in Steam ENGINEs, 
W. A. Ashworth, Manchester. 

£530. Foop Biscuit for Docs, E. J. Riley, Timperley, 
Cheshire. 

5581. Curr-Links, C. V. Pratt, Ipswich. 

5532. INTERCHANGEABLE Spiit for Drivine 
Putteys, T. F. Edwards, London. 

5533. AUTOMATIC BOILER FEEDER, G. R. Laws.—(4. M. 
Lairs, Rhodesia.) 

55384. Mat Fastener, C. A. Christy and F. R. Ward, 
London. 

5535. Suirtinc Boarps for Saips, D. McK. Urquhart, 
Newcastle-on-Tyne. 

5536. Dress Guarps for VELocirEpDEs, J. G. Hassell, 
Liverpool. 

5587. SHarrs of CHILDREN’s CARRIAGES, M. A. John- 
son, Manchester. 

5538. Power Presses, J. B. Brooks and J. Holt, Bir- 
mingham. 

5539. ADVERTISING, R. Cox, Hull. 

5540. Cuan Conveyors, D. 8. Birrell, J. R. Barnwell, 
and The Firth Company, Limited, Liverpool. 

5541. Lire-savine Apparatus, &¢., Jd. 
Glasgow. 

5542. Lamps, C. Darrah, jun., and J. G. Patterson, 
Manchester. 

5543. Borer, G. E. and J. F. Stead, Leeds. 

4. ‘‘TuimBies,” A. H. Corn, Stoke-on-Trent. 

5545. Front Cycle WHEEL Rim Brake, Pihlfeldt, 
Birmingham. 

5546. PuLp Strangers, S. Milne, Glasgow, 

47. Enornes, J. Murrie, Glasgow. 

5548. Enciostnc Soap in Wrappers, J., W. H., C. H., 
and A. Day, Leeds. 

5549. Soap Disu, F. 8. Balls and L. L. Grimwade, 

anchester. 

5550. Sewrnc Macuine Lap Seam Fevers, J. K. Mac- 
donald. — (The Singer Manufacturing Company, 
United States.) 

5551. SEw1nc J. K. Macdonald.—(The Singer 

Manufacturing Company, United States.) 

5552. Cookinc and Ssapinc Hams, J. Pinkerton, 
Glasgow. 

5553. Printinc Macuines, T. Cossar, Clasgow. 

5554. Mititary Saietps, G. Daws and E. L. Freer, 
Birmingham. 

5555. ATTACHING Winpow B.irnps to their 
&ec., A. S. Thomson or Purves and G. T. Purves, 
Glasgow. 

5556. FEED and GUARD ARRANGEMENTS for OVERHEAD 
Pianinc Macurngs, R. H. Collin, London. 

5 Coup ines, G. F. Griffin, London. 

58. Cocks, G. F. Griffin, London. 

5559. BotTtLe Fituivne, A. J. Boult.—(F. C. Keller and 
J. Henes, United States.) 

5560. Joists, P. B. Tubbs, London. 

5561. CURRENT TRANSFORMER, R. Rougé and G. Faget, 
London. 

5562, CURRENT TRANSFORMER, R. Rougé and G. Faget, 
London. 

5568. OPERATING TRAMWAY Pornts, J. A. and J. Dixon, 
London. 

5564, LANTERNS, A. C. Jackson, London. 

5565. LocKkING WHEELS of PLaTrorM Trucks, A. J. Cox, 
London. 

5566. Mitx Cans, M. Alexander and B. Bersch, 
London. 

5567. Pitue Contacts, E. Andreas, London. 

38. PowDERED SuGAR LADLE or SiFteR, R. F. Bowles, 
London. 

5569. Batteries, W. P. Thompson.—(#. A. Sperry, 
United States.) 

5570. PNeumatic Tires, H. Falconnet and M. Pero- 
deaud, Liverpool. 

5571. StaTE-Rooms, A. W. Bibby, Liverpool. 

5572. ACETYLENE Lamps, J. O. O'Brien.—(M. Wagner, 
France.) 

5573. PREVENTING CoLLisIons of RalLway VEHICLEs, 
J. Skopec and M. Orel, London. 

5574. PROJECTILES for SMALL-aRMs, H. Howse, London. 

5575. RENDERING LEATHER PROOF AGAINST WATER, A. 
F. Karplus, London. 

5576. Saw Protector, A. W. McL. Keen, London. 

77. PROPELLING VESSELS, F. E. A. Kerb, London. 

5578. Rerarninc Corks in Borries, J. E. Kenny, 
London. 

5579. APPLIANCE for Artists’ CoLours, M. C, 
F. Wood, London. 


Norval, 


5580, CLEANING Winpows, R. Thorne, London, 
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5583. Dark Backs for Takinc Paorocrapus, Laux 
and H. Kranz, London. 

5584. LxpicaTine the Sprep of Locomorives, J. Livt- 
schak London. 

5585. MEASUREMENT of ELEectric Power, R. Arno, 
London. 

5586. PERMUTATION Locxs, P. Rochand, London. 

ST. ADVERTISING Drvices, T. W. Offin, jun., London. 

OSS. Packrne, R. E. McEwen anl P. J. 
Gormley, London. 

5589. Construction of Rartway VEHICLES, G. W. 
Ettenger, London. 

5590. ALKALINE Amipgs, T. Ewan anl A. G. Haddock, 
London. 

55091. PREVENTION and ReMovat of Borter [Ncrusta- 

rion, G. Kobes, London. 

Terest_e Bripegs, F. Weldon, London. 

53. Evectriciry Meters, A. Wright and The Reason 
Manufacturing Company, Limited, London. 

55%. Makine ALLoys, J. G. Lorrain.—(@. Thomson, 
United States.) 


26th March, 1900. 


5595. for Fasrics, C. Bollé. (The Firm of 


Christian Mengen mit beschriinkter Hartuny, Germany.) 
for IRONING Surrts, F. Milan, Hudders- 
5597. Corset Busks, N. C. Lamond, Dundee. 
5593. Dyerne and Fixinc of Cotours, W. J. Holme, 
Bacup, Lanes. 
5599. ComBINED CycLE HanpDLE and Laset, C. E. 
Corbitt, Chorley. 
5600. Pneumatic Trres, R. Harrison, Birmingham. 
5901. PREVENTING SMOKE in Fornacks, T. Ince and C. 
W. Davenport, Manchester. 
5002. PLacinc Foc Sicnats on Rattways, J. H. Pinder, 
Liverpool. 
for Pyrumatic Trrgs, A. F. Cole and J. 
©. Dale, Handsworth, Staffs. 
5604. Hor-stast VaLves, J. Donechay, Wolverhamp- 
ton. 
5605. OPERATING Strap Fork of Carpinc E. 
and 8. Tweedale, and J. Smalley, Castleton, Lancs. 
5606. Hanp Camera, W. Tylar, Birmingham. 
“9607. Fivrerinc and Puriryixa Water, G. Green, 
Manchester. 
5608. SELF-CLEANING Comp, O. R. Barnicott, Brighton. 
“£609. ELectricaL TrRaNSFORMERS, T. Tomlinson, 
Dublin. 
5610. Starting Gears of Gas Enoings, L. G. Moore 
and A. E. Hendy, Southampton. 
5611, OPERATING SwitcHeEs of TRamway Rais, T. R. 
Small and G. Orr, Glasgow. 
5612. FoUR-BEARER SIRETCHER, C. J. McCartie, 
London. 
5613. APPLYING MotsturRE to Gum LaBELs, J., W. H , C. 
H., and A. Day, Leeds. 
~ Foster Motuer, E. P. Leno, Hemel Hempstead, 
erts. 
5615. Horse Harter, P. von Trev, Manchester. 
5616. CLay-cUTTING MacHINery, J. Worthington, 
Blackpool. 
5617. ConstrucTIoN of Borers, G. and F. Newsum, 
Bradford. 
5618. Paorocraputc DrsiGNinc Macuine, H. 
Baskett, London. 
56L9. HanpDLeE Bar, T. Murphy, 
Belfast. 
5620. War Game, W. E. Irish, London. 
5621. Sprnntnc Macutyery, J. Shorrocks and H. 
Burke, London. 
56°2. Doors, M. Mindelsohn, Birmingham. 
5623. Cite for the Music Rack of a P1IaNo, D. Watson, 
London. 
MILITaRY SHELLS, E. S. de Rovigo, London. 
5. Brakes for Bicycies, Smith, London. 
5626. GENERATING ACEYLENE Gas, W. Rowbotham, 
London. 
5627. Porrs for Smokers, A. W. Cramp, London. 
5628. LocKING a BILLIARD MARKER, A. A. Sanders, 
Twickenham, Middles>x. 
562% Basket J. H. Milburn and J. Hart, 
London. 
30. Rorary Stesm Enoines, A. J. Boult.—((. &. 
Mille , United Stat «.) 
5331. Fornaces for Heatrxc Rock Dri ts, A. R. Ferns, 
London. 
5 32. Crips for GLazinc Bars, R. White, London. 
5333. ArracHING MILK Cans to Doors, T. A. Bass, 
London. 
534. COUNTER Sates Books, E. M. Wildey, London. 
35. Botrie Casgs, N. Tailby, London. 
AcromaTic Stay for Desk Fiaps, F. J. Treacher, 
London. 
5937. Giospazs for IncanpEscent Lamps, H. R. von 
Kralik, Lundon. 
5638. Ain Vatves, C. George, J. S. Meyers, and J. 
Arkell, London. 
5639. Daivinc WHEEL for Cycies, J. W. MacKenzie.— 
L. Nylander, Sireden ) 
5540. Bayonets, I. Wheeldon, London. 
5341. Fish Torpeposs, T. W. Just, London. 
564 . Carriers for BicycLes, G. W. Oldfield, London. 
5643. Painr, J. B. Cerulli, London. 
5644. ALUMiInous Compounpbs, F. M., D. D., and H. 
Spence, London. 
5645. Drain Stopper, J. Stead, London. 
ViEWING CINEMATOGRAPHI” PictuREs, E. Doyen, 
zondon. 
5047. Coatinc Iron with Zinc, S. O. Cowper-Coles, 
London. 
5648. Compinep CiGARETrE Moutuptece, E. H. Hale, 
London. 
5649. TeLeGRapHIC Apparatvs, S. G. Brown, London. 
530. the Size and Position of Boptgs, 
W. P. Thompson.—{The Voltohim Electrical Company, 
Ge rmany.) 
5631. Macaines for Puncurse Hoes, A. Scliirfl, 
Li veryx vol. 
5652. Sewonc P. M. Justic2.—(H. A. Klemm, 
United States.) 
565% PREVENTING Train CoLiisions, R. Haddan.—(H. 
Le Loutre aad —. Ringel, France.) 
5054. Hooks, R. Haddan.—(J. Texsier, France.) 
5655. Pneumatic Despatch Tcpes, T. Stacey, 
London. 
5656. Uritisins the of Currents, E. E. Lesigne, 
London. 
5657. RecrprocaTInG Enornges, A. and A. C. Burgoine, 
London. 
5658, Cors, J. Brauers, London. 
5699, Cement Serrines, W. Wright, London. 
00. APPARATUS for ELIMINATIN ; SULPHUR, A. Guten- 
sohn, London. 
5661. Wrest Pins of Pranorortes, C. R. 8. J. Hallé, 
London. 
5662. Taste for PLtayinc Games on, G. Pidsley, 
London. 
63. Lanterns, W. Edgar, London. 
564. MANUFACTURE of MetaL CoLumns, R. Rau, 
London. 
55. Crate for the Transport of Rassits, N. H. 
Macmeikan, London. 
5666. Box for BLackine, E. Lajoanio, London. 
567. UTiListnc Force of Current for Suips, M. 
Mikocz and P. R. von Gotthard, London. 
568. CIGARETTE-PACKING MACHINE, R. W. James.— 
H. Wright, United States.) 


27th March, 1900. 


5669. Document Fitinc Apparatus, W. Moseley, Bir- 
mingham. 

5670. CircuLaR Saw BENcHEs, N. Tailby, London. 

5671. Step Lappers, A. Warburton, East Molesey, 
Middlesex. 

5672. SELF-PROPELLED VEHICLES, P. L. and J. Renouf, 
Erdington, Warwickshire. 

5673. Dippinc Gvass-waRE intoGLaze, 8. H. Ellis and 
T. Holt, Stoke-on-Trent. 

5674. Spanners, D. R. Padmore.—(E. M. Belfield, 
Queensland.) 


5875. Cor and W, Holdfield, Burnley, 

anes. 

. EXPANDING H. Liebert, Manchester. 

Cortiss VALVE Gears for Stream Enarnegs, A. 

Rigg, Manchester. 

5678. Tap for Casks, F. J, Harper, Cainscross, near 
Stroud, 

5679, Boor Trees, Watts Patents Company, Limited, 
and W. W. Watts, London. 

680. SECURING CARRIAGE TRacES, S. G. Turner, 
London. 

56381. PRopRLLING Gear for Fisuina Boats, W. L. 
Randall, Glasgow. 

5682. Huss and WHELs of Cycies, J. D. Lowe, 
Glasgow. 

5683. CLips, H. G. Turner, Coventry. 

584. Toy Hoops for the Usk of CHILprey, F. R. Clarke, 
Manchester. 

5685. Sream Borers, O. 
Cheshire. 

5086. RECORDER for Sounpine, J. W. Gillie, 

North Shields. 

56:7. WHEELS, G. H. Crosby, London. 

5083. Gas Enoings, C. Mundy, Birmingham. 

Apparatus for Cutting Wire, F. V. Dalton, 
Kimbolton, St. Neots. 

569. VELTILATORS and CHiImNngy Cow s, J. Dittrich, 
Glasgow. 

5091. PERFORATING RULERS, G. Atherton, Manchester. 

5692. CycLe Brakes, E. Hor, Halifax. 

5693. TELEPHONIC SysTEeMs, M. C. Mengis and F, 8. 
Christensen, Manchester. 

56%. Kitns, R. Thomson, Glasgow. 

5695, Corsets, A. Moisley, Bradford. 

5606, Macuryery, B. F. MeTear, Liver- 
wol, 

56v7. ARTIFICIAL Liss, H. Yearsley, Manchester. 

5698, PROTECTING ELECTRICAL CONNECTIONS, J. Langton, 
Manchester. 

5699. Borrtes, C. B. Overbaugh and P. Sandford, 
Glasgow. 

5700. EARTH-CLOSETS, M. J. Adams, Leeds. 

5701. EXpLosivE OIL SHELL, &c., F. Rowbotham, 
Salford. 

5702. PHOTOGRAPHIC PRINTING Frame, G. Hydes and W. 
Bottom, Leeds. 

5703. LNsect Destroyer, F. Dayton, London. 

5704. SCAFFOLD-FASTENING APPARATUS, J. Seabourne, 
London. 

5705. Gauers, H. R. Buddenborg, London. 

570. GuaRpD for the Prorecrion of Saws, R. Halkes, 
Lincoln. 

5707. Supportinc Conpucrors, 8. Wolf, 
London. 

5708. Motors, W. H. Clarke and H. B. Poynder, 
Newcastle-on-Tyne. 

5709. Pumps, W. Coventry, Manchester. 

5710. SToRaGE Batrery InpicatTor, P. J. 8. Tiddeman, 
Manchester. 

5711. ACETYLENE-Gas Apparatus, &ec., O. Klein, 
London. 

5712. Bep Roses, M. E. Sims, London. 


Meredith, Rock Ferry, 


5714. Driving Gear for Cycies, W. Earp and H. F. 
Harding, London. 

5715. Masks for DoLts, H. E. Hughes, London. 

5716. PNeumatic Tires, W. Corliss, London. 

5717. Woven Fasric, M. Koeck, London. 

5718. Sicut-rFeeD Lusricators, H, H. Lake.—(P¢2- 
berthy Injector Company, United States.) 


5720. Taps for Mgasurinc, &c., Spirits, J. Warby, 
London. 

721. TRANSPLANTING TREES, D. Ralston, London. 
2. FLuip Pressure Enoives, H. J. Haddan.—(J/. 

H. Moore, A. E. Lunch, and C. H. Dover, United 
States.) 

5723. Treatinc the Harr, H. J. Haddan.—(4. E. 
Dow, United States.) 

5724. CONSTRU TING MetaL Fasric, J. W. Sheppard, 
London. 

5725. Swincinc Wixpow 


SasHes, G. H. [arker, 

5726. Enoines, H. J. Haddan.—{C. Siat:, 
United States.) 

27. Evecrrio Heatine of Liguips, J. A. G. Trudeau, 
London. 

5728. Book-cases, F. E. Allen and F. E. H. Gary, 
London. 

5729. Frames for Cycies, H. H. Lake.—(N. Parish, 
United States.) 

5730. PACKING SEMI-FLUID Surstances, H. H. Lake.— 
(C. Webjirnsen Noviray.) 

5741. Time and DaTEe PRINTING Stamps, J. W. Stovcr, 
London. 

5732. Lirts, C. A. Harkness, London. 

5733. Stamps for Rorary MaRkino, H. E. 
London. 

5734. Looms, H. H. Lake.—(Omer Vanham et Cie., 
Belyium.) 

5735. Support for Bicycies, F. W. Golby.—(P. Nev- 
mann, Germany 

5736. ABDOMINAL Bets, H. Corbitt, London. 

5737. ApsusTiING the Ss#utrers of Caméras, A. 
Watkins, London. 

5738. Gas Cocks, J. Gunning, London. 

5739. INsTRUMENT for MAINTAINING the Epcrs of 
Wovunps, L. Bramson, London. 

5740. BRAKE Suoes, J. F. Morrison, A. J. Allen, J. F. 
Hill, and H. Rawstron, London. 

5741. Sounp Repropucers, F. W. Nolte, London. 

5742. Lame and Canpie Suapes, A. Lipscombe 
London. 

5743. TEMPERATURE Limits, E. H. Griffiths, 
W. C. D. Whethain, and The Cambridge Sentine) 
Manufacturing Company, Limited, London. 

5744. Fittnc Box, W. P. Thompson.—(A. Finkenrath, 
Germany.) 

5745. Makinc Metat W. P. Thompson.— 
(Bettendorf Metal Wheel Company, United States.) 

5746. Lasts, W. P. Thompson.—(4. G. Fitz, United 
States.) 

5747. MATHEMATICAL “ HALF-seT” Compasses, W. P. 
Thompson.—(£. T. Boden, Germany.) 

5748. MaTHEMATICAL Compasses, W. P. Thompson.— 
(E. T. Boden, Germany.) 

5749. SHirt Stups, 8S. W. Lane, Liverpool. 

5750. Seats for SHop Assistants’ Usk, W. H. Breeden, 

Live 

51. SToRaGE Batrerigs, E. A. Sperry, Liverpool. 

5752. BicycLe Brakes, P. W. Pratt, Liverpool. 

5753. EpGE-RUNNER MILL for GRINDING CLay, 0. 
Erfurth, London. 

5754. MaKinc Paper Boxes, C. W. Gay and A. Birnie, 
London. 

5755. ELECTRICAL INSULATING MATERIAL, C. Jung, A. 
Brecher, and A. Kittel, London. 

5756. Kiins, J. H. Bale, London. 

5757. STIRRING APPARATUS for COOKING VESSELS, E. C. 

Millard, London. 

. CrrcuLaR Saws, G. E. Schlegelmilch and F, A. 

Mann, London. 

5759. Car Coup ers, E. Grafstrom, London. 

5760. Guarps of Hypro Extractors, W. E. Baker, 
London. 

5761. Cricket Stumps and Bai.s, F. B. Shuttleworth, 
London. 

5762. Snips’ Suarts, F. B. Shuttleworth, 
London. 

5763. Propuction of PHENYL-GLYCIN-CARBOXYLIC ACID, 
H. H. Lake.—(Farbirerk Muhlheim corm, A. Leon- 
hardt and Co., Germany.) 

5764. RETAINING Macnet in Position, C. 
A. Lindstrom, London. 

5765. DECORTICATING FipRovus PLANTS, T. Burrows and 
J. F. Woods, London. 

5766. Heatine Gases, A. Petersson, London, 

5767. CARRIER for ELectRic Lamp GLoses, E. Stanley, 
London. 

5768. PuotoorapHic Stanps, A. J. Boult.—(A. H. 
Dujeyron, France.) 

5769. Gas Burners, J. Bernt and E, Cervenka, 
London, 


Waite, 


central tubular bolt-with the head -of said screw bear- 


5770. ExpLosion Enoines, W. Hornsby.—(4. H. @old- 
ingham, United States.) 
5771. LACE-MAKING Macuings, A. Matitsch, London. 


SELECTED AMERICAN PATENTS. 


From the United States Patent-ofice Oficial Gazette. 


640,125. Hypraunic Ram, J. Gellu, Noisy-le-See, 
France.—Filed April 14th, 1898. 

Claim.—Im a hydraulic ram, the combination of a 
tank or reservoir, a conduit leading therefrom, com- 
prising an inlet pipe and a descending discharge pipe. 
the latter having its outer end constructed or arrang 
to receive atmospheric pressure from above, a valve 


controlling the hy =a end of said discharge pipe and 
opening toward the supply, a valve controlling the 
backflow in said discharge pipe and opening towa 
the discharge, a valve-controlled reservoir communi- 
citing with said inlet pipe, and a similar reservoir 
communicating with said discharge pipe, as and for 
the purpose set forth. 
640,192. Execrric Cutrer, F. Gardner, 
Chicayo, 1Ul.—Filed January 13th, 1898, 
Claim.—The combination with a base plate, of a 
standard plate mounted thereon, a vertically-adjust- 
able plate mounted upon said standard plate, brackets 
mounted upon said adjustable plate, an electric motor 


[640,192] 


supported in said brackets with the axis thereof 
vertical, a horizontal shaft geared to the motor and 
carrying the rotary knife, an adjusting screw for rais- 
ing and lowering the adjustable plate, and a clamping 
screw for clamping the adjustable plate in position, 
sul stantially as described. 


640,353. Rotary Enoine, L. H. Allen, Valley Falls, 
Kans.— Filed March 27th, 1899. 

Claim.—()) A rotary engine, comprising a stationary 
cylinder having inlet and outlet ports, a shaft jour- 
nalled in and excentrically of the cylinder, a piston 
mounted on the shaft and provided with peripheral 
packing strips, cavities 12, and with ports in its side 
faces, T bolts pivoted to the piston, valvg@goccupying said 
cavities 12 and secured to the stems of S¥id T bolts, said 
valves having lips to overlap the discharge ends of the 
piston ports when the valves are repressed or forced 


completely in said cavities, substantially as described. 
(2) A rotary engine, comprising a stationary cylinder 
having inlet and outlet ports, a shaft journalled in and 
excentrically of the cylinder, a piston mounted on the 
shaft and provided with peripteral packing strips, 
cavities 12 having offsetting cavities 13, and with ports 
in its side faces, T bolts having their heads of cylindri- 
cal formation and journalled in cavities 13, and bear- 
ing caps £0 secured to the piston and holding said bolts 
pivotally in position, and valves clamped upon the 
stem of said bolts and concaved as at 23, and having 
lips to overlap the discharge ends of the piston ports 
when the valves are repressed, substantially as 
described. 

640,541. RunNING-ouT SprinG For Guns, A. T. Daw- 
son and G. T. Buckham, London, England.—Filed 
August 28th, 1899. 

Claim.—In a running-out spring for a gun, the 
combination of the tubular casing « attached to the 
cradle in which the gun slides, the spring @ inclosed 
in said casing, the central] tubular bolt d having its 
forward end internally screw-threaded, the bracket ¢ 
depeniing from the gun, a nut » for securing the 


640,541 


rear end of said bolt in said bracket, the rear piston- 
shaped collar f and the front piston-shap:d collar hk 
placed on said central tubular bolt in opposite ends 
of the tubular casing, and between which collars the 
spring is held, the adjusting compressor screw y 
inserted in the internally threaded forward end of the 


ing against the forward collar h, and a cap / Screw, 
on to the rear end of the tubular casing and peetaen 
with an internal flange bearing against the rear oie 
/, substantially as and for the purposes described, i) 
640,742, Garin, 0. Bullis, Rochester, N.Y — poy, 
April Sth, 1899. 
Claim.—The combination of the gear wheels one 
having fixed teeth with grooved faces and the ithe 


having roller teeth to mesh with the fixed tecth and 

rotating in and lengthwise the grooves, said grooves 

having an approximate V form in cross section, 

640,836, Suie's Rupper, 7. V. Trew, London, 
land.—Filed July bth, 1899. 

Claim.—In means for enabling rudder blades to be 
removed from the head or stock, in combination, a 
fork upon the head or stock adapted to receive the 
rudder blade, projections or shoulders upon said 


rudder blade adapted to engage upon the exterior of 

the fork which is slotted, for the purpose of preventing 

the spreading of the fork when the rudder blade is in 
use, substantially as described and illustrated herein 
and for the purpose set forth. 

640,876. Mrtuop or Makinc 
Chillineworth, Nuremberg, Germany, — Filed July 
18th, 1899. 

Claim.—The herein-described method of making belt 
pulleys consisting in expanding a series of tubular 


sections into segmental shape and securing said 

sections together to form the complete pulley, sub- 

stantially as described. 

640,311. Compression Pump ror REFRIGERATING 
AppaRates, G. B. Hiett, Atlanta, Ga.— Filed Juw 
12th, 1897. 

Claim.—A compression pump for refrigerating and 
ice-making apparatus employing a gas, such as anhy- 
drous ammonia, liquefiable under mechanical com- 
pression, comprising a vertical cylinder havins a 
suction port at its upper end and a discharge valve 
casing at its lower end, said casing being of the same 


| diameter as the cylinder and consisting of top and 
| bottom heads or plates and an annular connecting 


wall, said top plate of the casing being connected to 
and serving as the bottom head of the cylinder and 
provided with a port of less diameter than the cylinder, 
and the annular wall being free from connection with 


[es0,911] 


the cylinder and having a discharge port of less 817° 
than said suction port and the pert in the bottom 
head, a sensitive balanced discharge valve arranged in 
said casing and also of less diameter than the cylinder 
and controlling the port in the bottom head = 

adapted to open solely under the pressure of the 
ammonia under compression, and a piston operating 
to compress the ammonia on its down-stroke = 

having a hollow piston head shell provided wit . 
valve seat having a port of less diameter than the wae 
of the shell and a balanced valve closing upwardly 
against said seat, substantially os described, , 


5581. Stem and Bow for Watcues, 8. B. Page, London. Po | 
5582. Sroprerinc Boriies, J. Lebeau, London. 
[640,742] 
| Yr 
| 
| | 
| A | 
| 
| j 
[640.836 | | 
| | | | | 
| 
\ 
| | Va 
| 
| 5713. StartinG VEHICLES, J. H. A. de D. Sawbridge, | j 
| \V | 
719. MoTor VEHICLES, W. P. Kidder, London. \ J | 
| 
| | 
| [640,876] 
af B 
GU. 
8 
c\ fo 
| — 
| \ Gam | 
| (640,353 | 
| ~ 4 
| 
| 
‘9 
| 
\ fing? if 
\ 
Sg 
Come? 
| 


Aprtt 18, 1900 


THE ENGINEER 


371 


LITERATURE. 


ays of England. By W. M. Acworru. Fifth 
London: John Murray, Albemarle-street. 1900. 
years ago Mr. Acworth contributed to Murray's 
a series of brightly-written and most readable, 
“informing,” papers on the ‘ Railways of 
England.” These were subsequently reprinted in book 
form, with revisions, additions and illustrations. The 
book met with marked and deserved success, and in due 
course went into no fewer than four editions. Now ¢ 
fifth issue has been called for, all the others having 
been long since exhausted. It is hardly surprising that 
after ten years the author, as he frankly confesses, should 
have shrunk back appalled from the task of entirely re- 
writing such a book so as to bring it absolutely ‘ up-to- 
date.” And he justly remarks in his preface: * Great 
changes have, during the decade, taken place on English 
railways. Every company, except two, has a new chair 
man, and every company, except one, a new general 
The pioneers of our English railway system 
who were still alive in 1889 are now all gone—Sir Daniel 
Gooch, Sir James Allport, Mr. Samuel Laing. Mr. 
Gladstone was the last survivor. The number of the 
staff, estimated in 1888 as under 350,000, was found, by 
actual enumeration, to be 584,000 in 1898. Though the 
mileage of line open has only increased by about 9 per 
eont., the paid-up capital has increased 25 per cent. 
Nearly three hundred millions have been added to the 
annual number of passenger journeys, or, roughly speak- 
ing. three million passengers travel every week, against 
only two millions ten yearsago. Gross receipts have risen 
nearly seventeen millions sterling, but of this sum less than 
four millions is new net profit, the whole of the residue 
having been absorbed by increased working expenses. 
‘Bradshaw’ has grown from 600 to 1000 pages. Evi- 
dently 1899 is not as 1889.” 

So av the collection of the original material involved 
“months of travelling and visits often in the dead of 
night to scores of inaccessible places,” and as he has not 
time to repeat this arduous process, Mr. Acworth has 
virtually reprinted the old book with such marginal notes 
us may be needed to correct any inaccurate impressions 
that might be created by the unrevised text in the newer 
circumstances, and with a supplementary chapter cover- 
ing in general terms the period of ten years which has 
elapsed since the book first made its appearance. 

But although the salient feature of this fifth edition 
is its * Supplementary Chapter,” it must not be supposed 


The Railw 
edition. 
Apour ten 
Magazine 
as well as 


ynanager. 


that the bulk of the book is in any respect obsolete or |! 1 in an exi p 
}in a pipe lin. in diameter, 100ft. in length, and with 


archaic. Its graphie and vivid descriptions of railway 
life and work are still as true to reality as ever, and in 
many respects as unique in their forceful pen-pictures. 
As a phraseur, Mr, Acworth holds a high place in litera- 
ture. Take, for example, the felicitous phrase in which he 

the Bessemer steel-making process at 
A storm of sound and a splendour of flame!” 


illustrates 
Crewe: 


way. Also the foot-notes which are freely employed in 
bringing up to date the unaltered ten-year-old portion are 
in themselves quite a microcosm of useful and interesting 
information. 

But it is in the * Supplementary Chapter” that Mr. 
Aeworth lets himself go most freely. He satirises keenly 
the smallness of the advance made by British railways in 
respect of speed during the past decade, especially when 
compared with the extraordinary strides that have been 
made in France and America. He remarks that ten years 
ago, before Derby had taught us the use of the word 
‘decelerate,’ we did not expect improvements of the best 
Midland express to advance at the rate of six seconds per 


and, he adds, *‘even the Great Northern 
record is distinctly disappointing.” He observes that 


“the fastest train to York to-day is actually 5 minutes 
slower than the timing of August, 1888, as given in the 
official cireular on page 223; 9 minutes slower than the 
advertised timing of August, 1896; and no less than 
49 minutes slower than the actual best performance of 
the summer of 1895."" At the same time he recognises 
that many great improvements have been made during 
the decade in respect of comfort and convenience, and in 
some cases even of speed. Here and there in the book 
one finds those literal or numerical slips which seem 
inevitable when the utmost care is exercised in revision 
of proofs. For instance, the best non-stopping time 
from Liverpool-street to North Walsham is not ‘140 
minutes,’ but 160, which makes a very great difference. 
Possibly the author was thinking of the time as it is 
usually expressed—2 hours and 40 minutes. He cordially 
recognises the remarkable progress made by the Great 
Western line. He says :—‘* It would hardly be an exaggera- 
tion to say that in ten years the Great Western has made 
as many improvements as all the other English com- 
panies put together; that it has doubled its mileage of 
express trains, and increased their average speed by from 
five to ten miles an hour.” 

One thing which excites Mr. Acworth’s surprise is the 
small extent to which the compound principle has been 
adopted in Great Britain for locomotives, in view of the 
signal success which has attended its employment in 
Europe and America. Some striking instances are given 
of the work done by the Vauclain compounds on fast 
trains in the United States. After comparing British 
and American seaside expresses, Mr. Acworth says :— 
“Common honesty can only draw one deduction from 
the foregoing pages. Though England still remains un- 
rivalled in the excellence of its express service, taken as 
a whole, counting, that is, both the number of trains and 
their average speed, the best expresses of the world are 
no longer, as they were ten years ago, English; they are 
French or American.” He points out that the superiority 
in Europe and America over British speeds is not in the 
downhill maxima, which are no higher, if so high, but 
in the uphill running and sustained averages. In his 
opinion the exeuse for our inferior speed, that the 
public does not want higher speed, deserves to be treated 
With very seant respect. ‘A man in business’ in 


London,” he remarks, “ with a house at Brighton, is 
forced to spend at least 70 + 65 = 135 minutes in the 
train every day. Its acceleration, not to the speed of the 
Atlantic City Flyer, but to a modest 60 miles an hour, 
would save him over half an hour a day. The statement 
that he wouldn't like to be saved it, can really only be 
made with the tongue in the cheek. Or, again, to get 
to Manchester at 12.40 a Londoner has to leave Euston 
at 8.30. Are we asked seriously to believe that he would 
regard as an objectionable Gallicism the alteration of the 
hour of departure to 9.10?” 

In conclusion the author says: ‘It cannot be that 
England, which invented railways, whose engineers and 
contractors and financiers have built railways in almost 
every country in the globe, will be content permanently 
to take second rank in railway matters. Ten years 
hence, let us hope, the story of the achievements and 
the progress of the railways of England will be, as it 
was ten years ago, one which the chronicler can record 
with pride. To-day it must be confessed that the tide 
of progress seems here to have reached high-water 
mark, if not to be actually receding, while on other 
shores the flood is still flowing free and full and strong.” 

It is not strange that, as we are told in the preface, 
there still continues ‘‘a steady demand” for this book. 
Even if some of its author’s views and deductions may 
be open to criticism and qualification, his facts are so 
clearly stated, his descriptions so picturesque, his argu- 
ments so lucidly worked out, that “The Railways of 
England” must always be a popular and widely-read 
work. 


Caleul des Canaux et Aqueducs, Par GrorGes Darirs, 
Conducteur au Service des Eaux de Paris, Licencié és 
Sciences. Paris: Gauthier - Villars, Quais des Grands 
Augustins 55. 

Tur three chapters comprising the contents of this 

technical little brochure relate principally to the formule 

usually adopted for calculating the discharge of pipes, 
to the application of them to different sections of 
channels, and to the consideration of both uniform and 
variable flow. Omitting the obsolete formula of Prony, 
and those of some other of the early hydraulic engineers, 


| there remain the equations of Eytelwein, Darcey and 


Bazin, Kutter, and of Manning, of all of which the author 
appears to give the preference to the calculations of M. 
Bazin. Tothese formule we would add those of Thrupp 


j and Neville, with the view of pointing out that the results 


| obtained by the different computations are by no means 


identical. In an example worked out to find the velocity 


/an effective head of 1l0ft., the separate calculations in 


| formula, 3°65. 
| these 


feet per seconds were as follows:— Neville’s formula, 
4°99; Eytelwein’s, 4°8; Thrupp’s, 4°59; and Darcy's 
The simplest of the equations affording 
results is that of Darcy, which also gives the 
smallest velocity, so that its use would place the em- 


Nothing could be more simple and more perfect in its | ployer of it, at any rate, ou the safe side with respect to 


the calculations obtained by the other formule. In 
applying the results calculated by even the best recog- 


| nised authorities to canals, they are of a very uncertain 


and complicated character, varying with the conditions 
of each particular case, and must be used with a great 
deal of cireumspection and caution. 

In Chapter IL. practical examples are selected of some 
of the existing canals and aqueducts in France, to which 
one or other of the methods of calculation previously 
quoted are made applicable. A diagram is also given of 
a canal, whose transverse profile is that of the chainette 
section, in which the sides are semicatenary ares, with 
the convex contour of the curve facing the water. Equa- 
tions are given, which, by integration, demonstrate that 
this particular section permits of a mean constant velo- 
city which is independent of the height of the bank. The 
author calls attention to the serious effect that the 
deposit of earth, mud, or other material, as well as 
the growth of aquatic plants, produces upon the 
original cross section of the canai, which are sometimes 
quite sufficient to nearly vitiate the estimate made 
for the volume of water that was intended to be conveyed 
through the channel. For instance, in the Nerte Canal, 
after it had been in working order for some months only, 
owing to the causes stated the effective yield was a 
quarter less than what the sections had been proportioned 
to carry. Similar deductions had been also found to 
obtain in other canals amounting to a fifth and a sixth of 
the normal quantity of water. When the conditions 
governing a uniform flow no longer prevail, that is, when 
the cross section and fall are no longer constant, the tlow 
becomes variable. Formule are deduced suitable for 
calculating the effects produced in the different examples 
presenting themselves for solution. One of these occurs 
when a dam forming an overflow is constructed at any 
given point of a canal, which raises the water level, and 
converts an otherwise uniform into a_ variable flow. 
Another example is to be found whenever one reach of a 
canal debouches into another having a different section 
and a different slope. At the end of the volume a very 
useful and necessary series of numerical tables is 
appended, giving the values of the coefficients em- 
ployed in the numerous formule and equations com- 
prising a large portion of the text. The treatise is one 
of the latest additions to the list of professional and 
technical works issued by the ‘ Encyclopedie Scientifique 
des Aide-Memoire,” and does not pretend in the least 
degree to trench upon the réle more fully and exhaus- 
tively undertaken by the larger works of other authors. 


British Locomotives : Their History, Construetion, and Modern 
Development. By C. J. Bowen Cooke, Outdoor Assistant, 
London and North-Western Railway Locomotive Depart- 
ment. London: Whittaker and Co. 1900. 

Tue first edition of Mr. Bowen Cooke’s book came out 

nearly seven years ago, when it was reviewed at some 

length in these columns. We felt warranted then in 

* « 4 Treatise on Civil Engineering.” By W.M. Paton, John Wiley 

and Sons, New York. 


passing a very high encomium upon it on the score of its 
general excellence and value. In the second edition, 
which it speedily attained, no very extensive changes 
were made. But it comes now in a third edition, which, 
being brought well up to date, necessarily contains a 
large number of revisions and additions. Naturally the 
important developments of the last two or three years in 
the designs of British locomotives have received much 
attention. Mr. I. W. Webb’s paper on Compound 
Locomotives, read last year before the Institute of Civil 
Engineers, is embodied, by permission, in the present 
edition. Among the newer engines which are described 
and illustrated, in addition to those dealt with in former 
issues, are Mr. Webb’s four-cylinder compound “ Iron 
Duke;” Mr. H. Pollitt’s new Great Central 7ft. coupled 
type and his standard goods engine: Mr. J. Holden’s 
“No. 10” class of Great Eastern single wheelers; Mr. 
H. A. Ivatt’s No. 990 on the Great Northern; Mr. W. 
Dean’s Waterford on the Great Western; Mr. J. A.F. 
Aspinall’s “1400” on the Laneashire and Yorkshire ; 
Mr. D. Drummond's 6ft. 6in. coupled, with water-tubes, 
London and South-Western; Mr. 8. W. Johnson’s 
7ft. Yin. singles and the American goods type, on the 
Midland; Mr. W. Worsdell’s six-wheel-coupled express, 
North-Eastern Railway; Mr. M. Holmes’ ‘*729” type, 
North British; and Mr. J. F. M’Intosh’s *‘ Dunalastair ” 
on the Caledonian. A curious error occurs on page 184 
in the description of Mr. Drummond's new coupled express 
engines, which are stated to have “ 6ft. Tin. four wheels 
coupled at leading end.” It is also strange that no re- 
ference is made to either of the four-cylinder non-com- 
pound express engines built during the last three years, 
viz., Mr. Drummond’s No. 720 on the London and South- 
Western, and Mr. J. Manson’s No. 11 on the Glasgow 
and South-Western. Both, it is true, are experiments, 
and neither has yet been multiplied. But the same 
might be said of No. 990 on the Great Northern, and of 
** Waterford’ on the Great Western. It must therefore 
be presumed that both of these interesting and unique 
types have been ignored through accidental oversight. 
This is all the more regrettable because of the complete- 
ness of the book in almost every other respect. Whether 
it were worth while to reproduce in this edition that story 
about the London and North-Western engine, ‘* Adriatic,” 
running from Standon Bridge to Norton Bridge, a dis- 
tance of 43% miles, in three minutes, speed 87 miles per 
hour, may perhaps be doubted, seeing that the published 
log of that run showed the times to have been taken 
by the very rough and bad and untrustworthy method of 
recording the passing times only to the even minute, 
while the inter-station distances are given only to the 
fraction of a mile, and not in chains. The distance is 
inaccurately given. too, by the way, although in accord- 
ance with the time-tables, the correct distance being 
4 miles 41 chains, so that had it been run in the time 
stated without fractions of a minute, the speed would 
really have been over 90 miles an hour. But in the 
absence of any notes of the seconds occupied, the record 
cannot be accepted as authentic. These, however, are 
minor points, and, taking the book as a whole, it is entitled 
to high praise. The descriptions and explanations are 
extremely clear and full, and will be of great use to many 
an engineering student, while to the increasing number of 
railway travellers who take a keen interest in the means 
by which they are conveyed so rapidly from one point to 
another, Mr. Bowen Cooke's book will be a boon, as 
enabling them, at the cost of but little mental labour on 
their part, to gain some insight into those mechanical 
mysteries. We can cordially commend Mr. Bowen 
Cooke’s book in its new form. It is certain to command 
a large circulation, which assuredly it deserves. 


The Fireproofing of Steel Buildings. By J. K. Freirac, 


C.E., author of ‘Architectural Engineering.” First 
edition. First thousand. New York: John Wiley and 
Sons. London: Chapman and Hall, Limited. 1899. 


Ir is satisfactory to observe that the author, in the 
volume before us, which is a well-written and up-to-date 
treatise on the subject of its title, is neither blind to the 
inadequacy of the system of fire protection in the United 
States, nor to the methods adopted in other countries, 
and directed to the same end. He observes, with 
reference to America that the statement is perhaps not 
too strong that 99 per cent. of the buildings erected 
throughout that country “are as perfectly adapted to 
facilitate the destruction of the buildings by fire as if 
they had been designed with that end in view.” He 
further remarks that a great contrast is provided by the 
methods employed in European countries, and attributes 
the greater number of fires and the higher percentage of 
value destroyed by fire in the United States to the ab- 
sence of that better construction which is to be found 
in European practice. If we, with our loftiest build- 
ings attaining to some eleven or a dozen storeys, recog- 
nise so strongly the necessity for employing, first, the most 
efficient means to render the buildings themselves incum- 
bustible ; and, secondly, to control and subdue fires when 
they do occur, how much more forcibly must the same 
course of action be incumbent upon our Transatlantic 
friends. Warehouses and stores reaching to an altitude 
of twenty storeys are common structures in both New 
York and Chicago, and the latest ‘‘ sky-scraper’’ of 
twenty-three stories, we believe, flies the national banner 
at a height but a few feet less than that of the cross of 
St. Paul’s. As a proof of the statement respecting fire 
protection in the States, the author mentions the burning 
of the Hotel Windsor in New York city exactly a year 
ago, which was a construction than which none better 
could be devised for the rapid and fatal spread of fire. 
In addition to the testimony of Mr. Freitag, there are 
the reports of the consuls of the United States, which 
unanimously affirm that there.is no doubt as to the 
superiority and efficiency of the average European 
construction. 

The second chapter is devoted to the gradual develop- 
ment of fireproofing systems, from the prototype con- 
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sisting simply of brick arches resting upon iron beans, to 
the most finished examples of modern construction. 
After the failure of corrugated iron arches, which repre- 
sented an attempt to diminish the cost and dead 
weight involved in the more solid dimensions of the plain 
brick arch, terra-cotta was introduced. All the principal 
arrangements of arches built of this material are described 
and illustrated, and also the long span segmental tile 
examples. The author points out that the employment 
of metal lath and wire netting in fireproof building con- 
struction speedily suggested the use of those materials in 
combination with concrete, and that this principle of 
construction is now largely recognised as good engineer- 
ing practice. In the succeeding chapter the effect of 
fire upon so-called fireproof structures is treated of in 
detail, and deserves a careful perusal. Numerous 
examples are adduced of actual very destructive fires, 
the causes of them traced as far as possible, and the 
structural defects of the buildings attacked, clearly 
indicated, and the mode of remedying them fully ex- 
plained. Nearly all the arch systems described and 
illustrated were subjected to severe tests in order that 
the relative merits of them might be compared. The 
tests were of a fourfold character, including a still load, 
repeated shocks, fire and water tests in alternate succes- 
sion, and continuous fire at a high heat. In each 
instance the test was continued until the arch failed or 
was destroyed. One of the earliest as well as one of the 
most valuable series of public trials was that known as 
the Denver tests, which established two important facts. 
One was that hard tile is brittle, unable to withstand fire 
or water tests, and is therefore inferior to porous tile; and 
the other, that the side construction method of tile floor 
cannot be favourably compared with the end construction 
type. 

Mithough actual experience has demonstrated in exten- 
sive conflagrations that unprotected cast iron can bear 
unharmed very high temperatures while supporting 
heavy loads, and frequent showers of water at even red 
heat, yet in the best modern practice the steel framework 
of buildings is always protected. Instances are not 
wanting, although they are somewhat rare, in which 
cast iron columns after living through a fire have been 
re-used in both English and American cotton mills. The 
fire-resisting properties of the materials used are investi- 
gated and compared, from which it appears that the old 
brick is very hard to beat. It is rather unfortunate 
that its weight turns the scale to a great extent, 
though not altogether, in favour of its rivals. There 
is one factor which is frequently neglected in esti- 
mating the effects of a conflagration upon a build- 
ing. It is that of time. A long-continued fire of a 
comparatively low temperature, so to speak, will fre- 
quently do more mischief to a building than the exposure 
of it, for a brief period only, to a flame of far more intense 
character. The author very properly insists upon pro- 
tecting the steel framework from corrosion, and while 
remarking that metal work embedded in masonry and 
brickwork is not necessarily protected from the action of 
air and moisture, yet when precautions are taken that 
the metal work and its matrix are in close contact, columns, 
beams, and girders, have been found in perfect preserva- 
tion for twelve and fifteen years. Terra-cotta floors form 
the subject of Chapter VIII., and in that following the con- 
struction of concrete and composition floors is discussed. 
The writer of the treatise states that concrete arches 
built without the aid of any metal reinforcing members 
are limited to short spans, and are therefore not applic- 
able to ordinary building requirements. The greater part 
of the chapter is given to descriptions and illustrations of 
those floor systems in which metallic accessories, whether 
intended to act simply as strengthening bars or as tension 
members, play a prominent part for which they are 
unquestionably well fitted. This useful and very practi- 
cal volume, which will be of great assistance to all 
those concerned in the important matters of which it 
treats, closes with a chapter on ‘“‘ Equipment for Fire 
Resistance,” in which the most approved methods for 
contending with conflagrations are carefully detailed and 
dilated upon. 


SHORT NOTICES. 


The Management of Dynamos. By G. W. Lummis- Paterson. 
Second edition. London: Crosby Lockwood and Son. 1900. 
Price 4s. 6d.—A second edition of this work has appeared, and it 
has been considerably enlarged, besides being revised and brought 
up to date. A chapter on motors has been added. Here the 
author pursues the same course as in the case of dynamos. He 
describes briefly the principles underlying motor construction. 
Then he goes on to classify the different types of motors—describing 
each in turn. Attention is then drawn to starting and stopping 
arrangements, and lastly, to faults in motors. We do not find any 
reference to the apparatus used—for example on electric trains— 
where two or more motors are run in series and parallel with one 
another. This would make future editions of more value even 
than those which precede them. 

Electric Wiring. By Cecil P. Poole. New York: The Power 
Publishing Company. 1900.—This small book is designed to serve 
both as an instructor for practical wiremen who have occasion to 
lay out their own work, and as a convenience and general reference 
book for electrical engineers, whose work includes the calculation 
of transmission circuits. It contains a large amount of informa- 
tion and a number of formulz, all of which have been specially 
worked out, and certainly appears to carry out its objects ex- 
tremely well. A chapter on alternating-current wiring calls for 
special mention. Tables are given for arriving at the drop in 
cables carrying alternating currents, and we do not call to mind 
having seen such tables in any other work. The printing of the 
matter is, on the whole, good, but that of the tables is, in some 
cases, extremely bad. Moreover, care has not been taken in the 
binding, so that where tables extend over two pages, correspond- 
ing lines are not opposite to each other. 


BOOKS RECEIVED. 

Report of 8S. P. Langley, Secretary of the Smithsonian Institution, 
Jor the Year ending June 30th, 1899, Washington: Government 
Printing Office. 1899. 

Proceedings of the South African Association of Engineers. Vol. v. 
1898-9, Edited by G. S. Burt-Andrews. Office: Chamber of 
Mines Building, Market-square, Johannesburg. 

Journal of the Royal Agricultural Society of England, Third 
series. Vol. xi. Part [., No. 41, March 31st, 1900. ‘To be con- 
tinued quarterly. London: John Murray. Price 3s, 6d. 


FRENCH NAVAL ENGINEERS. 
(By a Naval Correspondent.) 


Ir is not surprising that the same burning question 
which is continually coming before our own naval autho- 
rities, and has lately been grappled in energetic fashion 
in the United States, is now cropping up in France. The 
naval engineers there are agitating for increased numbers, 
better pay, and improved status. That they have been 
quiet so long is probably due to the fact that they are a 
comparatively small body and mainly recruited from the 
ranks—that is, by promotion from the corresponding 
grade to our engine-room artificers. The privilege of 
becoming ofticers by merit and selection is also extended 
to seamen, and highly prized, so that hitherto there had 
been little agitation among the engineers for an improved 
position. As the maritime inscription supplies the 
majority of French seamen, so it also furnishes a con- 
siderable portion of the artisans and mechanics which 
make up the engine-room staff. A certain number come 
from inland, who volunteer to join the navy instead of the 
army. They all enter as ouvriers mécaniciens, and the 
next step in advance is quartier maitre mécanicien. The 
next grade is éléve mécanicien, and this appears to be the 
highest rating with which an artificer can join, perhaps 
equivalent to our second-class petty officer. The 
éléves are recruited from the mécaniciens of the fleet by 
promotion, and students from dockyard and other 
schools. The highest grades of petty officer given by 
service. ability, and conduct are second maitre, maitre, 
and premier maitre. The French have no such rank as 
warrant officer, but the premier maitre has an equal 
status and position. From this grade in the engine- 
room staff are obtained the engineer officers under the 
name of mécanicien principal second-class. To qualify 
for promotion the premier maitre must have been in 
charge of machinery for a certain period, give proof of 
technical as well as practical knowledge, and be reported 
as worthy of promotion by his captain. Having satistied 
the various qualifications, he is put on a list for advance- 
ment, and in due time promoted. He then rises in 
succession to mécanicien principal first-class, mécanicien 
en chef, and mécanicien inspecteur. The number of 
these has been considerably increased of recent years, 
and at the top is an inspector-general. Few of the higher 
grades are employed afloat, the principle followed being 
that the officer in charge of the machinery should be of lower 
relative rank than the executive officer. This is carried 
out down to the smallest ships, where in the case of a 
sub-lieutenant doing duty as executive a premier maitre 
is in charge of the machinery. This is said to prevent 
friction, as apparently such trades as blacksmith and 
others who have to do work not connected with the 
machinery are included in the engine-room staff. From 
this brief account of how the engine-room work in 
French warships is carried out, it is evident that French 
naval engineers are experienced and practical men, while 
scope is afforded for zeal and intelligence to enable good 
positions to be attained. Few are employed on shore, 
except in the dockyards; and they are conspicuous by 
their absence in the Ministry of Marine. They do not 
design the machinery they handle, for this is entrusted 
to a different corps called the Génie Maritime, whose 
members are practically combined naval constructors 
and marine engineers. They prepare the designs of 
ships and their machinery, superintending also their 
construction in the dockyards. If it is indispensable to 
have a separate and distinct class for the propelling 
power of warships, then the system employed in France 
has much to recommend it. The sailor of old did not 
design the craft he drove by means of masts and sails ; 
but if we now recognise that the same man must handle 
the motive power who fights the gun, it is evident that 
much more is requisite than any readjusting of pay, or 
even the grant of executive power. This is clearly put 
in the report on the personnel of the American navy, 
circulated two years ago by the assistant secretary of 
the navy, as a preamble to the Bill for combining the 
line and engineer corps of the navy. In advocating 
this amalgamation Mr. Roosevelt said: ‘A change 
like that which took place two hundred years ago must 
take place now. As then the sailor man who knew only 
how to handle a ship had to be merged in the trained 
officer, while the sea soldier who had once commanded 
his troops, whether ashore or afloat, became also a sailor 
man, so now the line officer and the engineer must 
become one.” The plan is being tried, and though it may 
not be at once successful, the principle appears sound. A 
quarter of a century ago it was deemed indispensable to 
have a distinct class to navigate warships. Disaster was 
prophesied if we removed the distinction. The obvious 
absurdity of navigation not being one of the most im- 
portant duties of a naval officer did not strike the old 
seaman, who gloried in one thing only—handling sails—and 
barely tolerated gunnery. When steam came in he thought 
it a vile thing, and clung to his masts and yards. These 
have now gone for ever as fighting equipment, and the 
ship is taken into action by other means. Men who go 
to sea are still required, and hence will be known as sea- 
men; but we must get rid of the idea that only a man 
who handles sails is a seaman. We are now much in 
the position we were two hundred years ago when different 
classes propelled and fought the ship, and must in time 
find the inconvenience of such a system. The navy 
generally has not yet appreciated the situation. 
History records how the seamen of old—and now 
we refer to the last century — not only propelled 
and fought their ships, but maintained them in 
an efficient condition. Injuries to masts, yards, and hull 
were made good by their own hands and from their own 
resources. They did not at once make for a dockyard 
and sit down while artisans from the shore repaired 
damages. No long list of defects went in on entering 
port. Men like Troubridge and Keats gloried in being 
able to keep their ships at sea—even if almost reduced to 
hulks—without going into port. Now, if a torpedo boat 


has a small hole knocked in the bows, the crew cannot 


repair it. Surely much might be done in such direct} 
with our highly intelligent seamen. Is not ability = 
handle tools and machinery as important as ieee 
tactics and battalion drill, with which their spare rn ky 
now taken up? As Mr. Roosevelt says, ‘ Every officer 
a modern war vessel in reality has to be an engineer, 
whether he wants to or not.” Every sailor should is 
mechanic, because his old trade is gone, and it is no sn 
trying to maintain it by artificial means. It wil] Poe 
some time to bring this idea home. Old _ prejudices esse 
to be removed. They may delay the change for 
a considerable period, but as by the eighteenth 
century the two bodies of men which propelled and 
fought the ship had become one, so we believe a similar 
amalgamation will be found necessary, and be adopted 
long before the present century is completed. 


THE PRUSSIAN MINING AND METAY, 
INDUSTRIES. 

From the official report just issued of the Prussian mining 
and metal industries in the past year (1898-1899) it appears 
that the working of the State mining, metal, and salt works 
during the year has been favourable, as the demand for the 
products of the mining industry has, generally speaking, left 
nothing to be desired, in consequence of the continuous and 
lively activity in almost all branches of the home, commercial] 
and professional life, and has at times, in certain products, 
reached such magnitude that the supply did not always 
satisfy the demand. Under these circumstances, the prices 
aimed at have for the most part not only maintained their 
present height, but have often risen considerably higher, go 
that the economical success of the State mining, metal, and 
salt works, and foundries, has been also very good. It stands 
to reason that the advantages accruing from this favourable 
state of affairs has been of considerable benefit also to the 
labourers, who have on all hands found plentiful oppor. 
tunities of obtaining work, and have had their wages more or 
less raised throughout. The further development, too, of 
provident institutions has not been neglected. 

The State had forty-one mines working, against forty in 
1897-1898, and forty-six in 1896-1897; moreover, twelve 
foundries and six salt works, as in both previous years, and 
three ore-extracting centres, against three in 1897-1898 and 
five in 1896-1897. The number of the State works which 
have been in working order has increased by one as compared 
with the previous year, and that one is the new Dillenburg 
Iron Ore Mine undertaken by the mines inspectors. The 
report on the total result of the State works is that in the 
running of the mines the total value of the output of the 
coal, brown coal, ore and salt works of the State in the year 
1898-1899 was 137,611,708 marks, the gang of miners 
amounting to 60,925 men, showing for the State year of 
1898-1899 a plus of 10,595,395 marks and 1915 men, or 
8°34 per cent. 

In the coal mines of the State were raised 14,408,425 tons, 
worth 121,744,547 marks, by 54,570 miners, as against 
13,768,404 tons, worth 112,827,470 marks, by 52,549 miners, 
in the State year 1897-1898. The work done per miner is, 
according to this, 264 tons, as against 262 tons in the previous 
year, and the average value of a ton of coal is 8°45, as 
against 8°19 in the State year of 1897-1898. Thus the 
average value of a ton of coal has risen 0°26 marks, but 
has not yet reached the average of the years 1890-1891 and 
1891-1892, for which the corresponding figures were 9°19 and 
8°87 marks. 

The State brown coal mines delivered 417,333 tons, worth 
1,243,623 marks, worked by 645 miners. Here, too, we see a 
plus of 15,379 tons and 8407 marks, as compared with the 
previous State year. On the State iron ore mines there were 
taken out 77,768 tons, worth 783,175 marks, by 541 miners. 
Here we see a minus of 2836 tons, and 66,313 marks. The 
repeated retrogression of the iron ore output is to be traced 
exclusively in the Dillenburg mines inspection, and is chiefly 
caused by the sharp competition of foreign, especially 
Swedish and Spanish, ore. From-the five other ore mines 
the output in lead, zinc, copper, and silver ores, pyrites and 
vitriol ores, was in the State year of 1898-1899 101,580 tons, 
worth 9,290,470 marks, with a gang of 4148 miners; as 
against 96,053 tons, worth 7,612,476 marks, with 4221 miners. 

From the State salt works there was an output in the year 
1898-1899 of 90,131 tons of rock salt and 296,626 tons of 
potassic salt, with a total worth of 4,549,893 marks, being 
worked by 1021 miners. This gives, as against tho year 1897- 
1898, an increase in output of 24,799 tons, valued at 58,230 
marks. The metals and earths obtained from the Govern- 
ment quarries had a total value of 1,652,312 marks, as against 
1,677,541 marks in the previous year. The number of people 
employed in these diggings was 907, being four less than in 
the year 1897. In the six State salt works there was an 
output of 119,070 tons of common salt, worth 2,999,663 
marks, as against 118,271 tons, worth 2,954,121 marks in the 
preceding year. 

The production of all the State foundries reached a value 
of 20,949,364 marks, worked by 3622 men, showing an increase 
of production of 1,765,667 marks value, with a force of 121 
men, as compared with the previous year. In iron and steel 
wares, there were taken from five iron works 45,861 tons, 
worth 5,627,255 marks, as against 44,751 tons, worth 
5,432,579 marks in the previous year. From seven of the 
State metal works were taken out 7326 kilos. of gold, 
5,148,248 kilos. of silver, and 53,375 tons of lead, copper, zinc, 
and pyrites. The gold production has decreased, as compared 
with the former year, 51°79 per cent., whereas that of silver 
has risen 1°72 per cent., that of copper and zinc 6:97 per 
cent. The total value of the products of the metal works 
has, as compared with the preceding year, risen 1,570,991 
marks. 

As to the total results, it is stated that the total value of 
the products of the State mines, metal and salt works, 
amount for the year 1898-1899 to 163,213,047 marks, and has 
exceeded that of the previous year by 12,381,375 marks. The 
miners have increased in number from 64,217 to 66,259. The 
surplus, according to the accounts, from the State works 
amounts to 30,053,466 marks, thus exceeding that of the 
previous year by 3,380,927 marks, and the rough estimate cf 
the State by 10,436,635 marks. 


Tue Saturday afternoon excursions of the London 
Geological Field Class, under the direction of Professor H. G. 
Seeley, F.R.S., will commence on the 28th April. Further par- 
ticulars can be obtained from the honorary secretary, K. Herbert 


Bentley, 43, Gloucester-road, Brownswood Park, N 
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OF EGYPTIAN SUGAR, @eterred English capitalists so far from giving consideration 
THE MANUF ACTURE OF EGYPTI ae to and developing any industry outside that part of the | 


| country which has been civilised and is considered per- | 
} 


factories of any importance manufacturing 
wne sugar in Egypt are five in number, viz.: the three 

factories of the Egyptian Government, situated at 


Tue sugar fectly safc. The two factories last mentioned, for instance, 
were erected amongst a wild and disorderly population, 
Magaga, at Abookoorgas, and Minieh; the large French it took he courage | 
factory at Nagahamadi, and the new factory at Baliana, | @n¢ self-reliance on the part o fa European to live. 
erected two year's ago for the Egyptian Sugar and Land | — With the defeat of the Dervishes and the death of the | 
Company, Limited. All of these factories are situated | Khalifa, this state of things has changed, and Europeans | 


Fig. 1-TCGGLE GEAR FOR RCLLS 


close to the Nile and the railway, the Government fac- ; may now proceed to any part of the country without risk, 
tories being in Middle Egypt, and the English and French | travelling being an easy matter either by steamer or rail. 
factories in Upper Egypt, within fourteen miles of each | Under a Government which has the welfare of the 
other, and about twelve hours’ journey by railway from | natives at heart, civilisation will make rapid strides, and 
Cairo. The French factory is the farthest up, and is on a | the inhabitants, be they Soudanese, Egyptian, Arabs, or 
much larger seale than anv of the others. At the present | Dervishes, will soon settle down to carry out the cultiva- 
time, when British prestige has gained such a footing | tion of this rich country, its past dark history being to 


civilisation and contact with Europeans will improve 
them. 

To those who possess a knowledge of cane-sugar 
manufacture, and whose luck it has been to travel in 
Upper Egypt, the special advantages of the country for 
the cultivation of cane is well known, the soil in the 
vicinity of the Nile being exceedingly rich in vegetable 
matter, and the climate more favourable to its growth 
than, probably, in any other country in the world. The 


| water supply in the vicinity of the Nile is, as a rule; - 


abundant, and on the completion of the irrigation works 
now being carried out at Assiout and Assouan by Johi 
Aird and Co., the irrigation of large tracts of at present 
uncultivated country will be assured. 

Farther up on the Nile the great sudd, or weed barrier; 
will at an early date be cut through, to carry out which 
work £10,000 Egyptian—equivalent to £10,156 5s. ster: 
ling, has been placed at the disposal of the Sirdar by the 
Egyptian Government, and when the work is completed 


| will allow of a considerably increased flow of water, which 


will benefit the country throughout; there will then 
be absolutely no reason why the sugar industry should 
not be developed, not only in Upper Egypf**but through- 
out the Soudan as well. 

In Upper Egypt the sugar-cane under cultivation is 
largely the property of Greeks, who from the long resi- 
dence in the country, their familiarity with the language, 
and their business qualities, not to speak of their method 


|of dealing with the natives, have had an enormous 
| advantage over other Europeans. and have made their 
| way up country, where they are found to do the chief 


trade in almost every village one enters, dealing in all 


articles, from a needle to an anchor. 


Before taking up the cultivation of the sugar-cane 
wheat, barley, maize, and beans were the principal pro- 
ducts of the soil; but now that the proximity of the two 


| factories mentioned has encouraged the production of 


the former, attention is largely given to cultivating the 


| quantity of cane that these factories are capable of crush- 


ing during the season : and although progress may at first 
be slow, there is no doubt but that in the near future 
the value of the cane crops in Upper Egypt will be con- 
siderably in excess of cotton in Lower Egypt, which is put 
down at £10,000,000 

The one thing needful in the cultivation of the sugar- 
cane in Upper Egypt is a better method of agriculture, 
and there is a very wide field for those possessing the 
necessary scientific knowledge. 
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Fig. 2—PLAN OF SUGAR FACTORY 


through the opening up of the Soudan, it is of the | some extent forgotten in the prosperity which will reign 
greatest importance to the country and to English | in the future. 
capitalists that the opening there is in the sugar industry,| As to the industrial character of the natives, the 


However, as grown at present in Middle and Upper 
Egypt, it compares favourably with that grown in many 
parts of India, where the manufacture of sugar is among 


and the large profits to be derived, should be recognised. 
The want of trustworth y information about the country of 
U pper Egypt and the Soudan, in relation to sugar culti- 
vation, and the existence of marauding bands of Dervishes 
plundering and destroying whatever came in their way, has 


writer can vouch, at all events, for the Soudanese, having, | the most important industries, and where there is now a 
while residing in the country, found many phases in their total area under cane cultivation of 3,000,000 acres, 
character which go to show that, as well as being the | out of a total area in that country of 224,000,000 acres. 


good soldiers they proved themselves of late, they can| Land in Upper Egypt in the vicinity of the factories 


| 
also be clever and intelligent workmen ; as to the others, mentioned can be purchased for £20 an acre, and for 
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much less as we go further up towards the Soudan. But 
this price will be considerably increased when the land 
is provided with eflicient irrigation, which will be in the 
near future, and now is the time to buy. 

An acre of land will yield 30 tons of cane annually, the 
cost of growing which is from £7 to £8, certainly not 
more than £8. This amount will yield in a well- 
designed factory, 8°9 per cent. of first sugars, and 2-1 per 
cent. of second sugars, selling at £12 and £8 per ton 
respectively, which gives a receipt of £37 per acre for 
first and second sugars, irrespective of the molasses and 
offal. The cost of manufacturing is 25s. per ton of sugar. 
The market price of cane is 14s. per ton, but it may be 
had at from 11s. to 12s., when purchasing such quantities 
as are required for a factory. 
by rail or by dahabeah on the Nile, the cost of which 
will depend on the site of the factory, but may be taken 


us 5s. per ton by dahabeah to Cairo, per 500 miles dis- | 


tance. There is plenty of lime for tempering purposes, 
the country being full of it, and it may be bought at3s. 6d. 
per cask. 


Transit may be carried out | 


Fig. 3 


the usual three-roller horizontal type, each having its own 
horizontal non-condensing reversing engine, and they 
should be fitted with hydraulic apparatus, or toggle gear, 


preferably the latter, as made by Mirrlees, Watson and | 
|intended to describe it here, but the most successful 


Yaryan Company, Glasgow, for the more efficient crush- 


ner in which the liquor flows on to the hot tubes from 
one to the other in its downward course is said to carry 


out the evaporation most rapidly. 


ing of the cane. Fig. 1is an illustration of this apparatus as | 


fitted to a 36in. mill. The mills must be fitted with mace- 
ration pipes, the maceration to be carried out by spraying 
the thin juice from the third mill on to the megass as it 
leaves the rollers of the first mill; the megass on leaving the 
rollers of the second mill to be sprayed with hot water. 
The juice, on falling to the bottom of the first and 
second mills, runs by a channel into a tank, in which is 
| fitted a perforated tray to catch any pieces of cane that 
may be in the juice. From this tank the juice is pumped 
to the sulphuring apparatus, which may consist of closed 
wooden boxes with perforated wooden shelves inside, the 
sulphurous gas ascending from the sulphur retort 
| through a cooling pipe, and thence up through the boxes, 
| when it passes through the juice, coming down on its way 
to the liming tanks, the sulphur gases going out through 


From the above figures it may be seen at a glance that | the roof of the building to the atmosphere. 


the manufacture of sugar is a paying one, and one that 
The | the high-pressure clarifier, entering at a temperature of 


well deserves the attention of all interested. 
factory should be fitted with the latest improve- 
ments of machinery for economical working, but 
on no account should machinery be put down which has 
not been proved successful, as in several instances sugar 
machinery engineers have taken the opportunity of 
supplying machinery of a new design, giving a great 
amount of unnecessary trouble and expense in 
experimenting and discovering its uselessness. De- 
tailed specifications made out by the makers should 
be submitted to the company for the approval of their 


manager and engineer, who should be men with thorough | 


practical experience, and familiar with all the most success- 
ful machinery. This is very seldom done, if ever, the whole 
imatter being left in the hands of the makers, which is a 
decided mistake except in the case of a few engineering 
firms, who, from their long experience and study of sugar 
work, may be trusted entirely. 

For a factory of any pretensions as to size, the follow- 
ing description of the methods employed could not be 
wellimproved on. The canes should be conveyed to the 
factory from the canefields by trucks drawn by locomo- 
tion on_a narrow-gauge railway terminating in well- 
arranged sidings in the factory, The trucks should be 
weighed before going alongside the cane carriers, on to 
which the cane is thrown by hand, the empty trucks 


being moved away by means of a traversing carriage. | 

The canes may also be conveyed from the land near the | 

river banks by boat, if the factory is close to the river. 
The mills, which should be triple-crushing, should be of 


After undergoing liming the juice is pumped through 


| about 70 deg. ah. and a density of 9 deg. Beaumé, and 
| being discharged at 250 deg. to 260 deg. into a separating 
| vessel, which commands the settlers, in which vessel the 
| vapour from the hot juice rises, passing to one of the 
| vessels of the high-pressure clarifier, where its latent 
| heat is absorbed by the cold juice on first entering. An 
| evaporation of 10 per cent. of the juice is obtained by this 
means. The juice runs from the bottom of the separating 
| vessel into the settlers, in which the albuminoids con- 
tained in the juice are precipitated. 
| The settlers may be arranged in three vessels, so that 
the juice will be settled in the first vessel, and then go to 
the second and third for a further settling, and from 
thence to the bag filters, and from the bag filters the 
liquor is run to the evaporator supply tanks; the foul 
liquor may be run to cleaning pans, where it is boiled 
and skimmed, and again sent to the bag filters. 

The evaporation may be carried out by means of an 
ordinary triple or quadruple effet evaporator, with vertical 
tubes, or by a “ Lillie’ evaporator, this being the most 
modern, and, from all accounts, a most efficient apparatus. 
In this evaporator the tubes are horizontal and from 
the top row, which has a slot cut throughout the length 
of each tube on the top side, the liquor falls on to the 


liquor being inside these tubes. The liquor is circulated 
as many times as is necessary for its evaporation, by 
means of centrifugal pumps below each effet, the inlet 


of the liquor being regulated by a float valve. The man- 


| 


The ordinary triple effet is so well known that it is not 


forms are those which are fitted with large gas pipes 
for the dressing off of the ammoniacal gases from the 
calandria, and large vapour pipes, with efficient save-alls, 
which obstruct the vapour as little as possible, although 
designed to trap all liquor that may be in the vapour on 
its way from the vessel. 

The save-all usually fitted on the top of the triple 
effet vessel is not so efficient as it might be, and in 
many cases a ‘ Hodeck” has had to be fitted as well. 
This is an efficient save-all, made largely on the Conti- 
nent. The juice is discharged from the evaporator at 
28 deg. B., an evaporation of 73 per cent. of the juice 
having taken place, and it then goes to the vacuum pan 
supply tanks, from which it is drawn into the vacuum 
pan. 

The liquor is boiled to massecuite, and grained or 
crystallised in the pan, or else discharged into crystal- 
lising vessels. These vessels are fitted with stirrers for 
keeping the massecuite in motion, and are jacketed so that 
steam or cold water may be admitted to effect the crystal- 
lisation. The vessels may also be worked under vacuum. 

On being crystallised the massecuite is discharged into 
the mixer over the centrifugals by means of compressed 
air admitted to the top of the vessels, or by allowing the 
massecuite to flow into a special pump which raises it to 
the mixer. From the mixer the centrifugal baskets receive 
their charge, and the baskets revolve at the rate of 1200 
revolutions per minute. The molasses in the massecuite 
is driven by the centrifugal force through the perforations 
in the baskets into the outer stationary or monitor case, 
from which it falls into a channel underneath, which con- 
veys it to the molasses tanks. 

On the molasses being expelled steam is sprayed on the 
sugar while the basket is still revolving, by means of @ 
perforated pipe, thereby cleaning the crystals and getting 
rid of any molasses that may be left, the steamings being 
discharged into another channel by means of a swive 
pipe, which is fitted to the monitor case for this purpose. 

On the sugar being cured in the centrifugals it is dis- 
charged into a spiral conveyor or on to a travelling band, 
the latter by preference, which conveys it to the sugar 
store, where it is put through a sieve, dried, and bagged, 
and is then ready for the market as first sugars. 


outside of the tubes below, the steam for heating the | The molasses from this sugar, which was run into the 


tanks, in which it is heated and skimmed, is taken 
to a second vacuum pan for boiling to second sugars. 
After boiling and graining, it is discharged into the 
cooling or storage tanks, in which it is allowed to remain 
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to eight days before being cured in the centri- | for cleaning, so that in place of taking out each cloth 
Before going to the latter it is necessary separately and cleaning, which is a laborious operation, 
to put it through a pu mill, to break up any lumps; it | the cleaning may be done simply by opening the press 
is vei delivered into the mixer over the centrifugals, and | slightly, and by turning a wheel the filter cloth is made to 
. cured in the same manner as the first sugars. travel, at the same time being cleaned by the revolving 
” The molasses from this sugar is run into a third | brushes. This, however, is a machine which is yet to be 
channel, which conveys it to a separate tank, from which | proved, although it seems to be a step in the right direc- 


from six 
fugals. 


With reference to the megass, or crushed cane from 
the mill, this is taken either to the boilers straight away 
and burnt in special furnaces for the purpose, or it is 
spread out to ; tg in the sun. Should the top of the 
boilers allow of it, the megass may be dried there. In 
this respect the French boilers, on account of their length, 
are well adapted for this purpose, having a large drying 


/00 revol 


--- 5490 


Fig. 4—SET OF CRYSTALLISATORS 


it is either taken to the distillery. if there is one, or sold. tion. The juice from the filter presses is conveyed to the | 


The second sugars are conveyed to the second sugar cleaning pans, where it is boiled and skimmed, the clari- | properly constructed, can burn the green megass as it 


fied juice going from thence to the bag filters, having 
undergone the same process as the foul liquor from the 
bag filter. The dirt from the filter-press cloths is sold as 


store, where it is put through a sieve, dried, and bagged, 
and is then also ready for the market as second sugars. 
The scum from the cleaning pans, the sludge from the 


Fig. 5-END ELEVATION OF CRYSTALLISATOR 


settlers, the contents of the filter bags, and the bottoms ; manure; the bags from the bag filters are washed in 
of the thin juice tanks all go to the scum tanks, where | tanks for this purpose, and the washings containing any 
they are heated and then supplied by montejus or pump to | sugar may be taken to the scum tanks and mixed 
the filter presses. The filter presses may be of the | with the scums. This covers the whole process of the 
ordinary Kroogs horizontal type, or Wilson's patent, which | manufacture of sugar in a modern factory, from the 
has a continuous filtering cloth, and is fitted with brushes crushing of the cane to the bagging of the sugar for sale. 


area when there is a row of boilers; but the furnaces, if 


comes from the mills, without there being any trouble in 
keeping up steam. This is done in many of the estates 
in the West Indies, and with natural draught. In some 
estates forced draught is applied, being maintained by 
means of a fan. Ina well-arranged factory coal should 
not be at all necessary. 

One thing absolutely necessary in an Egyptian factory 
to ensure its being a success, is that the factory be lit 
up with electric light, as Egyptian darkness is so intense 
that oil lamps are practically useless. Where there is a 
lack of light there is lack of work and lack of cleanliness. 

On the opposite page a plan of a modern factory 
is given, Fig. 2, in which the processes described above 
are carried out, and which, with the description given, 
it is to be hoped will be of use to all interested in the 
sugar industry. 

Of the ordinary type of evaporator, having vertical ves- 
sels and internal vertical tubes, Mr. Foster's apparatus, as 
made by Fullerton, Hodgart, and Barclay, Paisley, has 
all the qualifications essential to an efficient evaporator— 
viz., thorough circulation of the juice through the tubes, 
large steam and vapour inlets arranged so that the steam 
or vapour is spread rapidly among all the tubes on enter- 
ing the heating chamber; efficient method of trapping 
any liquor contained in the vapour leaving the vessels ; 
gas pipes arranged so that any ammoniacal gases con- 
veyed into the heating chamber with the vapour from 
the boiling liquor is drawn off; and also an arrangement 
whereby the condensed steam from the heating cham- 
bers is drawn off by the pump, the steam in the cham- 
ber at the same time being prevented from escaping to 
the pump. 

The use of the evaporator is not confined to the manu- 
facture of sugar alone. For instance, at the present 
time, no fewer than six of these evaporators are being 
supplied to Lever Brothers, Limited, of Sunlight Soap 
fame, for their various establishments at home and 
abroad. As this is one of the most important stages 
through which the liquor passes in a sugar factory, 
an illustration of one of Mr. Foster’s triple effet evapo- 
rators without the vacuum pumping engine is given in Fig. 
3, page 374. The apparatus shown is fitted with isolating 
valves, which allow of three different combinations of 
double effet being formed. 

Another illustration, Fig. 4, and end elevation, Fig. 5, 
shows a set of three crystallisators at present in work in 
one of the large Indian sugar factories; each of the ves- 
sels is made double, steam or water being admitted to the 
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space between ; the inner jacket being of cast iron, the outer 
of steel. The massecuite is kept in motion by means 
of a revolving shaft carrying wooden arms, the arms 
being fitted in such a manner that they may be easily 
renewed should breakage occur. On the massecuite 
being discharged, it is conveyed by a channel which is 
common to all the vessels to the pump, which is placed 
in a pit under floor level. This pump is of special make, 
fitted with a large ball valve, and discharges the 
massecuite at a height of 12ft. into the mixer over 
centrifugals. 

The boiler shown in another illustration, Fig. 6, is one at 
present at work ona sugar estate in Mexico, and is of the 
iultitubular type; the furnace having step grate fittings 
for the burning of green megass direct from the mill. 
This boiler gives first-class results, and burns *3 cubic 
feet of megass per square foot of grate per hour. 


THE PREVENTION OF STORM FLOODING. 


A FEW months ago, just before the London County Council 
decided to expend £1,250,000 on account of £3,000,000 which 
is considered necessary for adequately improving the main 
drainage system of the metropolis, deputations from the 
Vestries of Battersea, Camberwell, Lambeth, Newington, 
Rotherhithe, and St. George the Martyr, and the St. Olave’s, 
and Wandsworth District Boards waited upon the Main 
Drainage Committee of the County Council, and expressed 
their approval of the scheme for providing additional sewer 
accommodation. At the-same time the deputations urged 
the extreme importance of at once proceeding with the con- 
struction of the suggested new intercepting sewer between 
Deptford and Battersea, so that the outfall sewer recom- 
mended by the Committee, and the intercepting sewer 
approved, but not proposed for the time being, might be 
constructed simultaneously. The object of this representa- 
tion was, of course, to obtain further relief for the districts 
concerned, and at the same time to reduce from fourteen to 
eight years the period over which the formation of the 
new outfall sewers and the intercepting sewers was to be 
extended. Although no action has been taken in regard to 


this suggestion, it is to le noted that the Battersea Vestry 
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has again decided to approach the County Council in order 
to present a report by Mr. J. T. Pilditch, the surveyor, on 
the prevention of floodings in the district, and the disposal 
of storm water direct to the Thames instead of through the 
sewers. 

It is exceedingly unfortunate for Battersea that a large 


fore more liable to be affected by heavy rainfalis. The low- 
level district is that part of the parish north of the boundary 
from Nine Elms westwards to, and including, the Beaufoy 
estate and the Shaftesbury Park estate, and north of the 
South-Western Railway west of the Shaftesbury estate. The 
high-level section is situated south of these two estates and 
south of the South-Western Railway, west of the Shaftesbury 
park estate. At the present time there are no less than 
6926 basements, half-basements, and cellars in Battersea, and 
it has been suggested both locally and by the County Council 
that if these were filled up it would go far to remove the in- 
convenience and annoyance now experienced on occasions cf 
heavy flooding, especially in the low-lying portion of the dis- 
trict. Mr. Pilditch points out, however, that even were 
recourse had to this expedient, it would not prevent premises 
from being flooded during heavy storms such as those ex- 
perienced on September 6th and 7th last, when over seven- 
tenths of an inch of rain-water fell in about twenty 
minutes. At the same time, the filling up of the base- 
ments, the surveyor states, would create such incon- 
venience and loss to the trading interests generaily as 
would seriously affect the interests of the parish. He 
might have added that the liability of the Vestry 
for compensation to property owners would probably also be 
of considerable importance. It has been stated on several 
occasions that houses with basements must of necessity be 
flooded, owing to the basement floor levels being below the 
level of high water in the Thames. But as the surveyor 
shows, it does not follow that the floodings are always due 
to this cause, as during the storm last September basements 
and cellars in the neighbourhood of Lavender-hill, St. John’s- 
hill, Northcote-road, and other thoroughfares were inundated, 
although the levels of the sewers draining those basements 
are 42°40 and 14°95 above Ordnance Datum. During that 
storm the rush of water was so great that water was forced 
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It is evident, therefore, that whilst the 


, into the premises. 

filling up of some of the basements might give relief to some 
| extent, the floodings are not entirely due to cellars and base- 
| ments, but, in the opinion of the surveyor, to the inability 
| of the London County Council to effectually relieve its main 


| sewer on the occasion of heavy flood pressure. Mr. Pilditch 
| then refers to a previous report in relation to the September 
storms, where it was shown that until further relief is 
afforded by additional sewers, by further pumping power or 
storm overflows, or by other means, Battersea will always be 
| liable to flooding in times of heavy rainfall. 

The second portion of the report deals with the disposal of 
storm waters direct to the Thames instead of through the 
main sewers. This subject is also Cifficult to deal with, bear- 
ing in mind the relative levels of the sewers and high-water 
level in the river. The invert of the main low-level sewer, 
which receives the larger portion of the drainage of the parish, 
is from 10ft. 3in. to 19ft. below Thames high water, with no 
adequate provision forrelieving it when it becomes overcharged 
with storm water. In this connection the surveyor repeats sug- 
gestions which he made as long ago as 1892 for the construc- 
tion of storm overflow culverts discharging directly into the 
river, and he now submits, in addition, that the London 
County Council should be asked to divert the storm waters 
from the outlying districts of Wandsworth, Putney, and Roe- 
hampton, at present passing into the low-level sewer, into 
the river Wandle, or otherwise, so as to relieve the low-level 
sewer, and to erect an additional pumping station at the 
western or York-road end of the district. The effect of 
carrying out these suggestions would be to reduce consider- 
ably the pressure now experienced on the pumps at the Nine 
Elms station. The report, which has been approved by the 
Vestry, concludes by suggesting that the County Council 
should also be urged to extend the middle-level sewer pro- 
posed to be constructed between Deptford and Battersea as 
far as Putney, and it is considered that the adoption of these 
proposals would have the effect of reducing floodings in 
Battersea to a minimum. 


A Setect Committee has been appointed to consider 


out of the sewers through gullies and gratings on the surface | the Bills on electrical distribution. The members are Sir James 
of the roads, and business premises were flooded and stock Kitson, chairman, and Messrs. A, Scoble Bartley, Ashton, Howard, 
destroyed from flood waters passing from the street levels | Billson, and Colonel Long. 
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THE INSTITUTION OF NAVAL ARCHITECTS. 


(rv the opening of the meeting on the morning of Thurs- 
a April 6th, the secretary first read the list of the 


council for the ensuing year. 
Professor J. H. Biles then read his paper on 


LarGe CarGo STEAMERS, 


an abstract of which follows :— 


Experience has shown that increase of size of cargo steamer has 
been accompanied by reduction in cost of carrying one ton a 
nautical a sometimes called the ‘‘cost per ton mile.” The 
working expenses, including coal, wages, and upkeep, are less per 
ton carried in the large than in the small steamer. 

It is an interesting question to consider what will be the effect 
of further increase of size upon these working expenses. Size may 
be increased by adding to one or more of the dimensions—length, 
breadth, and depth of ship. The effect of such increases must be 
red in relation to stability, strength and consequent 
weight of structure—resistance, and consequent indicated horse- 
ower. Stability may be considered as depending, in large ships, 
upon the relative position of the CG, and the metacentre, in other 
words, upon the G.M,. The stability must be neither unduly in- 
creased nor unduly decreased. It will be shown later that G.M. 
approximately varies as the depth of a ship, when the ratios of 
breadth, draught, and depth are unaltered. This will involve an 
increase in total weight of cargo in approximately the ratio of the 
product of the breadth and depth; and, as the weight-carrying 

a given draught will only increase as the breadth, we must, to 


conside 


pried a fullcargo of thesame density, increase the draught of the ship 


approximately in the same ratio as the increase of depth. If this 
is not done, we must either carry cargoes of less density, or have 
empty spaces in the ship. If the less dense cargoes pay increased 
freight per ton in proportion to their reduced density, the com- 
mercial result may be at least as good. It is probable that in pro- 
gressive increase of size there would soon be reached a point where 
this condition would not be fulfilled, and it would be necessary to 
tind increased weight-carrying in proportion to capacity. This can 
only be done by increasing draught. If existing ships have the 
most profitable ratio of are to weight-carrying, it is evident 
that with increase of depth and breadth must be associated a pro- 
portional increase of draught. If they have not, then the most 
profitable ratio can be obtained by increasing beam and depth 
until they have. Further increase must then be accompanied by 
increase of draught. It seems reasonable, however, to assume 
that experience has taught shipowners what is the most profitable 
ratio, and thet they have long since adopted it ; and that in con- 
sequence the further increase of beam and depth is dependent on 
the possibility of obtaining sufficient draught of water in the 
ports and docks to which they trade. 

The question resolves itself into the one: What is the advantage 
of increased draught upon the working expenses of steamers of 
increased dimensions, and what are the losses involved in these 
larger sizes, if draught is not increased ¢ 

The paper then proceeds to discuss the effects of increasing one 
or other or all of the dimensions, and from deductions made says: 

It is evident that the most expensive way of increasing size is 
that in which the moulded depth is unaltered, and the least expen- 
sive is that in which length is unaltered. These remarks apply 
only to longitudinal scantlings, and can only be made use of with 
the assumptions in view upon which they are based. 


Four tables are then added. Table IL. shows the effect of in- 
creasing the size of vessels, but keeping the draught at 27ft. 6in. 
Table II, shows the results obtained by varying the draught. 

Table I, 
Constant Draught, 27ft. Gin. 


&2 | 33 Zs 

Ft. | Ft Ft. | Tons. | Tons. |Tons.| Tons. Cubic feet. 

5) 60-0 44-0 | 18,050 | 6,050 | 1000 11,000 72-7 
66-2 48-6 | 21,900 7,960) | 1140 12,800 1,072,000 83-7 
25,920 | 10,060 | 1270 14,590 1,400,000 96-6 
6) 77-0 57-0} 30,110 12,510 | 1410 | 16,190, 1,764,000 100-0 
700) 82-0 61 6 | 34,5380 | 15,820 | | 17,670 | 2,192,300 124-0 

TaBLe Il, 
Varying Draught. 

al = 5 a? | 

Ft.) Ft. | Ft. |Tons.! Tons. | Tons. |Tons.) Tons. Cubic feet 

00 60-0 | 44-0 | 27-5 | 18,050 | 6,150 1000 | 11,000 | 800,000 | 72-7 
00 | GS-5 | 48-4 | 80-25) 22,880 | 7,900 | 1200 | 14,730 | 1,061,000 | 72-0 

| | } 

000 | 71-0 | 52-8 | 33-0 | 30,680 | 10,080 | 1420 | 19,180 | 1,373,000 | 71-6 

| 

60 | 76-5 | 57-2 | 85-75) 88,800 | 12,650 | 1660 | 24,490 | 1,740,000 | 71-0 

| | 

700 | 81-5 61-6 | 88-5 | 48,000 | 15,540 | 1920 | 30,540 | 2,159,000 | 70-7 


| | | 


The resulting differences between these two assumptions may be 
seen in the draught columns of the two tables. The comparison of 
results is best seen in the columns “‘ Weight of vargo” and ‘ Cubic 
feet per ton weight of cargo.” 

Tables IIL, and IV. show the corresponding figures for a 15 knot 
cargo and passenger steamer, having a block coefficient of 73. 


TaBLeE III, 


Constant Draught, 28ft. 

3 z¢ 2s = = 5 

| a | & 
Ft. | Ft. | Ft. | Tons. | Tons. |Tons.| Tons. | Cubic fect. 
00 60-0 | 41-6 | 17,600 7,670 | 16 8,320 633,000 76-0 
50 | 67-0 | 45-8 | 21,500 | 10,140 | 1830} 9,540 | 867,800 | 90-8 
60 | 73-0 | 50-0 | 25,500 | 12,860 | 2150 | 10,490 | 1,119,700 | 107-0 
650 78-8 | 54-1 | 30,000 15,9380 _| 2270 | 11,800 | 1,442,700 | 123-0 
700 | 84-0 | 58-3 | 34,400 | 19,850 | 2500 | 12,550 | 1,760,800 | 140-0 


TaBLe IV, 
Varying Draughts. 


@| | 3 E | SE 
Ft.| Ft. | Ft. | Ft. | Tons. | Tops. Tons. fons. |Cubie feet 
500 | 59-0 41-7 | 29-2 | 18,000 | 7,460 | 1620) 8,920 | 630,000 70-7 
550 | 64-7 | 45-8 | 32-06 23,850 9,880 1950 | 12,020 834,400 | 60-5 
| | 
600 | 70-3) 50-0 85-0. £0,800 12,650 2300 15,850 1,090,400 | 68-5 
650 | 76-2 | 54-2 | 38-0 | 89,250 | 15,880 | 2710 | 20,710 | 1,393,000 | 67-2 
| | | | 
700 | S1-8 | 58-33) 40-8 48,800 19,550 3150 26,100 | 1,743,000 | 66-5 


Whether we assume constant or varying draught with increase 
of size, the actual dimensions work out practically the same. It 
is obvious that the vessels, whose draught can be increased with 
increase of size, will carry more deadweight than those of the same 
size but of constant draught. But there are two important 
questions which arise in relation to these considerations. e first 
is: With constant draught, is the larger vessel more profitable 
than the small? On what would probably be admitted as 
reasonable assumptions as to first cost, cost of coal, wages, 
victualling, repairs, interest, depreciation, and insurance charges, 
&c., the following comparative costs for carrying a ton of cargo 
5000 nautical miles, at 12 knots, have been estimated for the ships 
of constant draught given in Table I. 


TABLE V. 
Ft. Ft - 
Length of ship .. .. .. .. .. 500 550 600 650 700 
Cost in shillings per ton of cargo .. 8-6 9-0 9-6 10-4 11-2 


Applying the same system of estimating to the ships of vary- 


ing draught given in Table II., the following table has been 
prepared :— 
TaBLe VI. 
Ft. Ft Fe. Ft. Ft. 
Length of ship .. .. .. .. .. 500 550 600 650 700 
Cost in shillings per ton of cargo... 8-6 8-0 7-6 7-2 7-0 


fables V. and VI. give comparative figures, which measure 
efficiency on the assumption that earning power depends on weight 
carried. If we assume that the total capacity of the ship is the 
measure of earning power, then we must relate the respective 
total working expenses in the two cases to their respective capa- 
cities. The following table gives these comparisons :— 


Fe. FR Ft. Ft. 

Cost per million cubic feet of— £ £ £ £ £ 

Shipsin Table]... .. .  .. 5912 5430 5000 4773 4521 

Ships in Table II. - S912 5660 5380 5072 4936 


From these figures it is seen that cost of carrying a million cubic 
feet of cargo decreases with increase of size, provided that its 
density is not sufficient to load the ship below the practicable limits 
of draught of the harbour or the ship. In the harbour whose 
draught does not allow — to load to more than 27ft. 6in., the 
700ft. ship must fill up with cargo not exceeding a density of 124 
cubic feet to the ton; while in a harbour whose draught admits 
of loading to 38ft., a cargo of anything of density not exceeding 
70°9 cubic feet to the ton may be carried. In all cargoes of mean 
density between 71 and 124 cubic feet, the harbour having only 
27ft. 6in. would be unable to fully load the 700ft. ship. 

Those who are familiar with the densities of cargoes in different 
trades will be able to judge from these figures of the importance 
of increased draught of water in individual cases. 

Summarising, it has been shown that:—(1) Increase of size of 
the type ship is profitable, if in a trade where deadweight cargoes 
of 70ft. per ton are carried, draught be increased proportionately 
with the other dimensions. (2) Increase of size is unprofitable in 
such trades unless accompanied by increase of draught of water. 
(3) Increase of size, without increase of draught, is profitable in 
— where cargo is of a density gradually reducing with increase 
of size. 

This led to a somewhat lengthy discussion. Mr. West 
said that the paper dealt with the very largest ships in 
the cargo trade. For these there was now only one outlet— 
the Atlantic—whatever might happen in the future. ‘ He 
questioned whether it would not have been more useful 
had the Professor worked his method in the other direc- 
tion, taking a ship of, say, 500ft. long, and working down- 
wards to see what improvements in design might be 
effected in these. He quite agreed that such things as 
coal consumption, wages, and upkeep, did not increase in 
sue ratio as the dimensions of big ships. The propor- 
tion of the working expenses to the whole value is com- 
paratively small, and even this is not the only reason 
why large vessels were more economical than small. 
There were commercial reasons which had to be taken 
into account. Insurance, stowage and brokerage were all 
cheaper. He did not agree with Professor Biles when he 
says: “It seems reasonable, however, to assume that 
experience has taught shipowners what is the most 
profitable ratio” to which to have their vessels con- 
structed. He was under the impression that there was a 
great deal of divided opinion on the subject. Professor 
Biles had said that the machinery of a steamer did not 
much affect the G.M. of a loaded ship. This he con- 
sidered was so because it was such a small proportion of 
the total weight. But, on the other hand, when the 
vessel was light it would be affected—especially if twin 
screws were used. The author lamented the absence of 
information as to the G.M. of loaded ships when ready 
for sea. He himself had often tried to persuade owners 
to spend, say, two hours in finding this out. He had, 
however, not succeeded, and he hoped that any owners 
present might be persuaded to lend some of their ships 
for this short period. Then as to another matter— 
strength. He thought the author would admit that in 
ordinary working scantlings were not dealt with in the 
scientific manner in which they were discussed in the 
paper. He thought that builders should be allowed more 
freedom. On the question of draught, he said that 
naturally everyone would wish for a greater depth, but 
the general depth of water in ports precluded the passage 
of anything much over 27ft. 6in., and this factor had to 
be considered when discussing the author's paper. 

Mr. Purvis remarked that it was possible for any owner, 
by the aid of this paper, to arrive at information which 
would be useful to him in considering his own particular 
case. The author had assumed a speed of 12 knots for 


all ships. With the larger vessels he was clear that a 
higher speed might be reckoned on with the same 
economy in running, and this meaning that goods would 
be delivered quicker, would really mean a reduction in 
freight. 


Mr. Laeisz said that the particular value of the paper 
to him, as a shipowner, lay in the facts that it gave 
results in pounds, shillings and pence, as regarded the 
carriage of cargo. The author had done owners too much 
honour when he said that they knew the proper ratio to 
which to have their ships built. Asa fact they were always 
changing. This is so in the case of the large lines, and 
how much more so with tramps? In the port from 
which he himself hailed the river varied in depth with the 
tide very considerably and very quickly. A large system 
of lighterage was in force, and by this means the ships 
could be so far lightened as to permit of their proceeding 
up the river to carry out the bulk of the unloading. 
Circumstances were very different in different parts of 
the world, and owners are very limited in choice as to 
ports to which they can send their boats. Some of the 
ports in this country might have unlimited depths of 
water at all states of the tide, but some of the principal 
ports certainly have not, and this would inevitably affect 
the general size of ships. 

Captain Angier said that owners were just as unsettled 
in their minds as to what were the proper ratios of dimen- 
sions of ships as were the builders. [Fashions were con- 
tinually changing, and the natures of cargoes were chang- 
ing also. So strong, indeed was fashion, that a deep 
draught ship is almost unsaleable, whereas shallow 
draught boats could be sold “ like shelling peas.” The 
Spanish owners, for example, would not buy a boat of 
over 20ft. draught, whereas there is a tremendous demand 
for ships drawing under 20ft. As a fact, however, there 
were very few places in the world where a 24ft. 6in. boat 
could not go. From the tables in the paper it would 
seem that the larger the ship the cheaper the carriage. 
He did not think this would always hold, as the upkeep 
and navigation would come higher. There were greater 
areas to scrape and paint, and there was too much inclina- 
tion to let this slide and rely on the bare hands required 
for navigation. If, however, it is intended to keep the 
vessel in a payable condition, the upkeep expenses must 
increase pro rata with the size. He was quite certain 
that shipowners would be only too glad to lend their 
ships for the purposes of finding the G.M., or for any- 
thing which might improve them or make them safer in 
any way. Owners were most anxious to acquire know- 
ledge of the boats they owned, and the Institution of 
Naval Architects had largely helped them in this. 

Mr. Denny remarked that it did not take two hours to 
find G.M. It had been done in twenty minutes, and the 
owners would lose nothing in lending their ships for this 
short space of time. The author had taken 1-4 for the 
value of this. It was a matter of opinion whether it was 
right, and the figures given might be greatly altered if it 
were increased or. reduced. Roughly speaking, the 
smaller the steamer the larger the G.M. Fashion leant 
towards increase of beam—in fact, to increase in every 
dimension. The paper ought to appeal to dock owners 
and river boards to provide for greater draught. It 
would have to come. Mr. Denny also remarked that he 
was sure that the registry societies, with one of which he 
was connected, were always willing to allow latitude to 
builders in any new departure which they were anxious 
to make. 

Mr. Martell spoke on this subject also, and said it was 
quite a mistake to think that the societies regulated 
scantlings. All builders were permitted to vary as much 
as they liked, providing the standard of strength was 
kept up. Previding this was done the builders could 
practically have a free hand, and the societies were quite 
willing to meet them in any possible way. 

In his reply Professor Biles said that the paper was 
the result of work which had come to him in the ordinary 
course of business. He had found it interesting, but he 
had no idea that it would have awakened such interest 
among the members of the Institution. It was rather a 
pity that there had not been more remarks made by 
owners. What there had been hardly wanted any reply. 
Mr. Laeisz had spoken of lightering. It was certainly a 
way out of the difficulty. In this country, however, the 
cost of lightering was very great, and the question was “ is 
it cheaper to deepen harbours or rivers or to keep a fleet 
of lighters?’ In most instances the former. Captain 
Angier had referred to increased cost of upkeep with 
large vessels. He, the author, was naturally diffident 
about expressing an opinion on the subject, since Captain 
Angier had spoken on behalf of owners. Yet it appeared 
to him that, since the upkeep depended on the area, and 
since the capacity increased as the cube and area only as the 
square, the contention would not hold. Of course other 
considerations might come in, but he did not know of 
them. Then as regarded ‘“ fashion,” his paper was not 
intended to bear on every question with regard to ships. 
The real object was to arrive at carrying cargo in large 
quantities. Fashion seemed to run in the direction of 
large ships, and he had thought that he would go ahead 
of the average and see how the figures worked out. 
Then as to the register societies. The difficulty he had 
always experienced was to discover how far they allowed 
variations. He had found them perfectly ready to accept 
increases, but not so willing to permit decreases. 

The second paper read on Thursday was by Mr. Henry 
B. Wortley, and entitled 


Tue PracticaL RESULTS OF SOME INNOVATIONS IN 
MopErRN SHIPBUILDING,” 
an abstract of which is as follows :— 
This paper introduces to the members of this Institution the 


results of some departures from ordinary merchant shipbuilding 
practice, which have been embodied in eleven steamers* owned by 


* The names and builders of these vessels are as follows :— 
(1) Idomeneus Now sailing 


(3) Machaon.. .. .. 
(4) Aleinous.. .. .. +2 Se. 
(5) Agameinon .. ” | iba 
(6) Ajax Now building . . ———— 


@) Achilles .. .. 
(8) Deucalion 
(1) Stentcr .. 
Unnamed 
3 


Now sailing Luilders : 
Now building.. .. Workman, Clarke, 
and Co., Belfast. 
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the Ocean Steamship Company. These vessels, like all their pre- 
decessors in the line, are unclassed. Their moulded dimensions 
are 440ft. by 523ft. by 334ft. They carry 8200 tons of deadweight 
on a draught of 254ft., the freeboard having been assigned by the 
British Corporation for the Survey and Registry of Shipping. The 
engines in normal condition indicate 3600 horse-power, giving a 
continuous sea speed of 13 knots. Three of these vessels have now 
made two round voyages from this country to China and Japan, 
each covering a total distance of about 50,000 miles, and two of 
them have started on a similar maiden voyage of about 25,000 
miles. 

Amongst the innovations the following are the chief, viz.:—(A) 
External: A rudder so hung that nostern frame has been required, 
and as tuallow the after deadwood to be cut away. (B) Internal: 
(1) The substitution in the main hold of two pillars in place of the 
usual numerous stanchions; (2) a 3ft. frame spacing; (3) the 
disuse of cement on the ship’s bottom inside the ballast tanks. 

With regard to the rudder it was specified (1) that there 
be no useless after deadwood ; (2) that a support at the heel of the 
rudder is not essential ; (3) that forgings and castings be reduced 
to a minimum; (4) that the frame terminating the run of the 
vessel be compatible with the adjacent scantling; (5) that the 
frame be thoroughly incorporated with the ship’s structure ; (6) that 
the rudder be of the balanced type. 

Several designs were made to meet these requirements, but the 
one illustrated in the annexed sketch, Fig. 1, was finally chosen. 

The rudder is built of plates and bars, and the interior is acces- 
sible in every part. It will be observed that this form of rudder 
is easily made water-tight, and, therefore, buoyant, the effect of 
which is to reduce the weight on the top pintle, which takes the 
downward thrust. The total weight of the rudder, rudder stock, 
tiller, &c., is about fifteen tons, and the buoyancy of the rudder 
at the load draught is about five tons, leaving a downward thrust 
on the top pintle of ten tons, The total weight saved in this 
system of constructing the stern against the ordinary type is about 
ten tons, 


4 


A trial of the manceuvring powers of one of these vessels was | 


made in the Firth of Clyde in a dead calm and slack water. The 


vessel's draught was 18ft. aft and 14ft. forward. A long run was , 


just being completed at 4000 indicated horse - power, which 
gave a speed of 14 knots. The helm was then put hard a port, 
and the diameter of the first half of the turning circle was found 
to be 1170ft. and the second half 1070ft. The time occupied in 
turning the complete circle was 5 min. 17 sec. 

The substitution of tro pillars for ordinary stanchions,—The 
ordinary system of pillaring cannot be said to have many argu- 
ments to justify its existence. For the shipbuilder it is a crude 
and primitive contrivance, for the shipowner a costly nuisance ; and 
in the performance of its functions it is more remarkable for its 
weight and obtrusiveness than its strength. In text-books pillars 
are usually described as ‘‘short” and “long,” in terms of their 
diameter, but in modern ships without lower, or orlop decks, a 
new superlative would have to be invented to adequately describe 
the pillars now in general use. As they are of great length and 
have little resistance to transverse pressure, great difficulty exists 
in keeping them straight. Now, in order to develop the full 


number of pillars should.be reduced to a minimum, and, if pos- 


sible, the danger should be overcome that is caused by careless 
tampering with portable pillars, thus compromising the strength of 
the ship. Their diminution would also effect a considerable savi 


in time and money, which is generally incurred by the removal | 


and replacement of portable pillars for the admittance of bulky 


eargo. To achieve this end the main hold, shown on Fig. 2, was | 


designed early in 1895, and has since been introduced into fifteen | 


steamers of this fleet. The length of the hold is 75ft., and it 
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Fig. 1-BALANCED RUDDER 


contains with the ‘tween decks 2550 tons of space, and yet its only 
obstruction is one pillar on each side of the hatchway. The floor 
of this hold has contained as many as twelve Lancashire boilers, 
each weighing 29 tons, which have been stowed without the 
removal of any part of the ship’s structure. It may be of interest 
in passing to state that the lifting appliances at this hold have 


been tested up to 35 tons, 


strength of a ship, it is imperative that the top and bottom | 


members of its girder should be rigidly tied together. 
It is also desirable from the shipowner’s point of view that the 


The principle adopted is that of compensating for two complete 


| rows of stanchions by fitting two accessible box girders under the 


main deck, and extending the upper deck hatch coamings from 


| 


bulkhead to bulkhead. The hatch coamings are converted into 
girders by fitting efficient flanges on the upper side, while the 
lower side is reinforced by fitting two channel girders under the 
— deck beams. 

ese fore and aft girders are divided into two spans, the 
extreme ends of which are hg ny by specially stiffened bulk- 
heads, and the centre by a built pillar, the thrust of which is 
taken by a special stool fitted to distribute the stress over the 
double bottom. This system has been perfectly successful, experi- 
ence proving it to be even more rigid than the ordinary system of 
pillaring. 

The 3ft. frame spacing.—In these vessels a 3ft. frame spacing 
has been adopted. An increase in this direction has frequently 
been urged in times past, but the writer has been unable to 
discover any precedent in the merchant service where a greater 
spacing than 30in. has teen adopted. 

The disuse of cement on the ship's bottom inside the ballast tanks.— 
The vessels forming the subject of this paper have their bottoms 
inside the ballast tanks merely cement washed. The effect is a 
saving in deadweight of approximately 120 tons. To allow free 
drainage in the bottom, it is built clincher fashion, and for the 
sume purpose the keel plate between the internal butt straps is 
cemented. Again, for the purpose of ensuring the tanks being 
pumped dry, the cement has been left off the keel plate at each 
centre suction, thus enabling the large trumpet-mouthed strums 
to be placed within jin. from the keel plate, which is an outside 
strake. To carry off the vapours common to all ballast tanks, they 
have been fitted with 6in. ventilators. The upcast pipes ven- 
tilating the tanks under the engines and boilers are led to the 
forced-draught fan. Each vessel has been carefully inspected at 
the termination of every voyage, and, after the most minute 
examination of the inside of the outer bottom, no pitting or cor- 
rosion could be discovered, and the cement wash was found to be 
preserving the steel on the bottom as well as any other part of 


the tank. 


The discussion on this paper did not run to any very 
great length. Mr. West, of Liverpool, remarked on the 
difficulty of always knowing what cargoes you were going 
to carry. At one time—say when tea was being carried 

—space was everything and weight nothing. Now on 


| the outward journey to fetch that tea the cargo may be 


so heavy that the weight-carrying capacity is fully 
reached, and yet there is space in the holds. The form 
of rudder proposed in this paper was said to save weight. 
If it did, he thought and hoped it would do well. He 
was not, however, quite satisfied that there would be a 
saving in weight. The stanchions used in the con- 
struction of the ship, and mentioned in the paper, were 
regarded both in the light of ties and struts. He did not 
think they acted as ties. If they did there would be 
movement and the rivets would go adrift. As a fact, it 
was most unusual to find them so in ordinary work. He 
rather inclined to regard the stanchions simply as pillars. 
The form of the rudder had great lateral strength, which 
would greatly lessen wear and tear. He was afraid that 
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the rudder would soon be found to fill with water and to 
lose its buoyancy. It was certainly, however, hung so as 
to minimise vibration. In old mills if they wanted to 
prevent an upright shaft from vibrating they  sus- 
pended it from its top and only guided it at the bottom. 
The same thing had been done with this rudder. He 
could not agree with the omission of the cement. He 
never had found a boat with no water in it, and in his 
opinion this must damage the rivet heads. 

Mr. Dutton, of the British Corporation Registry, under 


had been carried farther than anything had been yet. propose to reprint it here either in whole or in part. It 
The wide-spaced stanchions, too, had‘not been carried so far was a professor’s paper pure and simple. 
before. There had been advances in this direction, but The next paper was 
nothing as great as those described in the paper. On Yacut MEASUREMENT, 

Mr. Wortley, in his reply, touched on — of the together with some remarks on the action of sails by Mr. 
points which had been raised in the discussion. “If,” Woot. M. Inst. Danish C.E 
he said, n- pillar could be tied at both ends, why not do The pt. te pn himself ea his iii said that enormous sums 
it 5 And this is what had been done. Then as to have been, and are, constantly being spent on the building of sail- 
cement. So far as very stringent examinations had ing yachts ; serious attempts ought, therefore, to he made to frame 
shown, there was absolutely no pitting of the plates. a yacht-tonnage rule, as simple as possible, but nevertheless rest- 
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the rules of which society these boats were built, said | 
taat when first he saw the drawings he was struck with | 
the courage of the designers. The unusually wide spacing 
of frames was an example. The new plans were passed, | 
but more weight demanded. The rudder was probably | 
an extension of the idea of Professor Biles in the Paris | 
and New York. _ It gets rid of deadwood and of material, | 
which is practically weight and nothing else. | 
Mr. Denny remarked that these boats were an advance | 
on anything yet brought out. Both spacing and rudder 
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Fig. 2—CONSTRUCTION OF MAIN HOLD 


| ing on scientific principles, the correctness of which must be easily 
= | intelligible to yacht owners. A suitable rule of measurement 
were certain muds in various parts of the world—notably | would not only form the best method of comparing the construc- 


the muds of Shanghai—which were equally effective in | tive skill expended, and the experience gained, with these costly 
preserving iron. | structures, in a more judicious manner than hitherto, but it might 

The next paper was by Capt. William Hovgaard, of the | also make that experience useful for vessels destined for industrial 
Royal Danish Navy, and in his absence a portion of it was | Purposes, such as commerce and fishing. 


; | The number of measurement rules for sailing yachts can be 
read by the secretary. It is entitled “ The Strength of | counted by hundreds ; but the rules arrived at are quite arbitrary, 


Elliptic Sections under Fluid Pressure.” It is of | and do not give the remotest idea of the efficiency of the yacht, 
deeply mathematical nature, and the large majority of it | on account of the unreasonable prejudice against letting the weight 
did not lend itself to being read. We do not, therefore, he known, 


The cement wash preserves the iron perfectly. There 
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A yacht formula, based on judicious principles, must therefore 
determine the due ratio between the yacht’s capability of taking 
up the energy of the wind, and its capability of transforming this 
energy into useful work, ‘.¢., moving a body with its resistance : 
through the water at the greatest possible speed, measured on the 
racecourse, The question next arises as to the manner in which 
the yacht’s capability of taking up the energy of wind must be 
measured, 

The formula, as proposed by him, would be in its simplest form : 

p = L= rating; 
S is the sail area, D the displacement,* 7 is a coefficient, and the 
numerator S? being of the fourth power, whereas the denominator 
D is of the third power, a linear dimension multiplied by a co- 
efficient remains, furnishing the means for classifying the yachts in 
relation to each other. 

Some people object to the measurement of displacement or 
weight, because they want to keep the shape of the submerged 
parts a secret; but this only shows a deficiency in knowledge on 
their part, because when two vessels are of the same weight, and 
have the same principal dimensions, and are what able constructors 
would call properly shaped, with good continuity in form, their 
resistance, at moderate speeds, will be nearly the same ; a change 
in the principal dimensions, or introduction of parallel middle body, 
may, however, alter the resistance very much, even if the weight 
remains constant. Yacht owners might themselves tow their 
vessels, with the fore and aft end alternately foremost, and learn 
that the resistances thus found do not differ much. 

Some yacht rules require the girth to be measured when the 
yacht is on shore, but when the yacht is on dry land, it is the 
easiest matter to ascertain its weight by means of hydraulic presses 
put under her keel. Supporting ropes must be fixed to the mast of 
theyacht, which then requiresoniy to be lifted $in., by meansof such 
presses, to get the weight. In fact, it is only necessary to lift the 
keel alternately at two places, « and 4, the one place resting tirmly 
on the blocks, while the other is lifted. From the total lifts a + 4 
must be subtracted T cos a, in order to obtain the weight of the 
yacht: T is the tension of the supporting ropes, measured by 
spring balances, and a their angle with the mast. The pressure of 
water in the cylinder of the press must be ascertained by means of 
a gauge or manometer, and the area of its piston being known, 
the lift in pounds under the keel is thus known also. When the 
weight in pounds is ascertained, it must be divided by the weight 
of one cubic foot of water, to obtain the displacement D in cubic 
feet ; dividing D into S*, the sail area square, gives a number, 
which, multiplied by a proper coefficient 4 (about 5), represents 
a length for measuring the yacht and fixing its time allowance. 

Of quite as much importance is, however, the need of being able 
to obtain the means of comparison between yachts and other sailing 
vessels, in order to see to what extent the real progress amounts, it 
being remembered that a correct formula must be able to 
compare all possible types. The sail area S may, in accordance 
with the last-mentioned condition, be expressed as S = 8S, + gS', 
where S, is the normal sail area in relation to the displacement 
raised to the % power, and g S—where g is a coefficient—represents, 
when y = 1, that part, which the sail area in question is above the 
normal sail area. When g is smaller than unity, 7S decreases in 


value proportionally. The formula 4 5 L may, therefore, be 


written : : 
{= = L = rating. 

The most important result gained by this division is, however, 
clearly to single out that part of the sail area gS! which is made 
possible by means of the artiticial stability. The really good points 
of the yacht’s hull—correctness of principal dimensions, form, 
stability, &c.—can thereby obtain their proper recognition. 

Admiral Fitzgerald, in opening the discussion, said 
that he thought the method of weighing suggested by 
the author might act. Hitherto the methods adopted 
for obtaining the weight of yachts had not been by any 
means successful. The author, in his paper, had depre- 
cated the formation of types. There must be types 
wherever there are rules, because makers will always go 
as near to the rule as they can. The business of a 
builder is to make the best boat he can, and make it 
carry the greatest amount of canvas. No amount of 
rules will prevent ‘‘ tonnage cheaters.” 

Mr. Denny agreed with the concluding remark ot 
Admiral Fitzgerald. In steamships it was always cus- 
tomary to reckon length as one of the chief elements in 
computing rating. He suggested that, as regarded yachts 
alength and displacement might be given, and all else, 
including sail area, left to the builders. 

Mr. John Scott said that, speaking as an old yachtsman, 
he must confess that he failed to understand the rating 
rules. There were hundreds of them, and each country 
had its own, and many countries considerably more than 
one rule. He considered the present methods very un- 
satisfactory. For his own part, he had come to the con- 
clusion that the simplest plan would be to adopt one of 
the two following suggestions :—(1) Either have a given 
displacement and allow any form and any sail area, or (2) 
give a sail area, and allow any displacement and any form 
of hull. He would not, as Mr. Denny suggested, put in 
“length ” as a separate measurement. 

Mr. Vogt, in his reply, had a considerable discussion 
with Mr. Denny on the subject of sails, but no definite 
conclusions were arrived at. With regard to the word 
“tonnage cheater,” he said that it might be a bad word, 
but he had translated it directly from the Dutch. Rating 
rules, in his opinion, should be as simple as possible, and 
a yacht maker should be allowed every freedom to make 
his yacht as perfect as hecould. The best yacht was that 
which, with a given sail area, is driven the fastest. If 
sail area is increased it must be paid for. 


The three papers selected for discussion on Thursday 
evening turned more or less directly upon the balancing 
of marine engines. The first was a highly mathematical 
paper by Herr Otto Schlick, which was virtually a con- 
tinuation of a paper by the same author presented to the 
Institution some years ago. In the earlier paper the 
obliquity of the connecting-rod had been left out of 
account in the examination of the causes of vibration and 
the means of prevention, and the object of the sequel was 
to deal with these forces. Except for a slight touch of 
the practical element introduced by Mr. Macfarlane Gray, 
who showed a large scale model of a simple instrument 
for finding the correct position of the cylinders when the 
weight of the reciprocating parts was known, the dis- 
cussion, if a discussion it can be called, was entirely 
mathematical. It consisted of some remarks by Professor 
Dunkerley and a letter by Signor Peroni, of Genoa, and 
evidently interested a very small section of the meeting, 


* The same measurement unit, say the foot, must, of course, be used 
for 8S and D, 


who for the greater part were unable to follow it. Mr. 
Sandison’s paper on the engines of the corvette General 
Baquedano was far more practical in its character. We 
print it in another place. The discussion was a hopeless 
failure. This is the more to be regretted as one of the 
main considerations in the paper, the possibility of econo- 
mising power when cruising at half speed by uncoupling 
one set of engines, needs thrashing out. Mr. Seaton alone 
spoke, and was rather severely critical of Mr. Sandison’s 
design. He spoke first of the number of cranks. A few 
years ago, he said, we were content with two cranks, and 
Mr. Holt had succeeded in getting good results from only 
one; then Schlick and Tweedy were responsible for the 
adoption of four; now we have Professor Dunkerley 
advocating five, and Mr. Sandison using six and threaten- 
ing us with eight. The number of cranks he considered 
the most remarkable point in the paper. He then gave 
some historical notes in correction of certain statements in 
the paper, referred to the lack of data of coal consump- 
tion and the condition of balance with one engine un- 
coupled, and whilst congratulating the author on the 
ingenious design, in conclusion he expressed himself 
doubtful if leakage through the idle engine would not 
cause trouble. Mr. Sandison had nothing to say in 
reply, and Professor Lorenz’s paper on ‘* The Uniformity 
of Turning Moments of Marine Engines "’ was then read. 
This again was a highly mathematical contribution, and 
the discussion consisted of a lecture by Professor Dalby 
on an ingenious instrument designed by Professor 
Henrici, by which the coefticient of curves could be 
found, and an account of some results which had been 
obtained by its aid in studying Professor Lorenz's “ elegant 
application of Fourier’s theorem.” We believe we are 
correct in saying that the object of Professor Dalby’s 
remarks was to show that by continued application of a 
formula a wavy line could be reduced to a regular curve 
or straight line, but wherein the practical application of 
his discourse to naval architecture lay we are unable to 
divine. We are even of opinion that, had he used the 
same ingenuity to show that by the continued application 
of a material hammer, instead of a mathematical one, a 
corkscrew could be converted into a bradawl, the 
information would have been of equal service to the 
naval architect. After a few remarks by Professor Hele 
Shaw the meeting adjourned. 


THE ENGINES OF THE CORVETTE GENERAL 
BAQUEDANO.* 
By Mr. MaGnus SaNnpDIson, 
THE corvette General Baquedano is a training or school ship of 
2500 tons displacement. She was built by Sir W. G. Armstrong, 
Whitworth, and Co., Limited, to the order of the Chilian Govern- 


ment, and her machinery was constructed by Hawthorn, Leslie, and | 


Co., Limited. It was desirable that this vessel should be able to 
steam very economically at low speeds, and it was decided to adopt 
a six-cylinder engine, which I had suggested some time previously. 

The steam trials of the vessel have recently been completed, and 
I am enabled, through the courtesy of Rear-Admiral Castillo, the 
president of the Chilian Naval Commission in Europe, and by the 
permission of my firm, to lay before the Institution a brief descrip- 
tion of her propelling engines. The design possesses some novel 
features, and the arrangement forms a combination which solves 
with a considerable measure of success, in a simple manner, and at 
one and the same time, some important problems which have of 
recent years engaged the attention of those interested in the 
design and manufacture of the propelling machinery for vessels of 
war. 

Briefly these are as follows :—(a) The production of an engine 
which will work with economy when developing a small proportion 


Free Force” 
Force of Rocking Couple expressed as Tons at end Ce 


| | 
a = Vertical Forces 


cylinder exhausts into the forward intermediate-pressure cylinde 

which, in its turn, exhausts into the forward low-pressure cylinder’ 
the after high-pressure cylinder exhausts into the after 
intermediate-pressure cylinder, which in its turn exhausts into the 
after low-pressure cylinder, Each low-pressure cylinder exhausts 
into its own condenser, this being provided with ‘its own air and 
circulating pumps, the former being worked by levers from the 
corresponding low-pressure engine, and the latter being the ordi 
nary centrifugal type. : 

There are thus acting upon the crank shaft virtually two inde. 
pendent three-cylinder triple-expansion engines of equal size the 
cranks of which are alternated with one another. e will con. 
sider shortly some of the leading features in the arrangement, |t 
is unnecessary to remind members of the uneconomical perform. 
ance of an engine when doing a small proportion only of the full 
work which it is designed to perform, or of the extravagant cost 
of the last knot or two in our fast cruisers, or of the comparatively 
rare occasions upon which such vessels are called upon to exert 
their full power. This problem of economical propulsion at low 
powers has been dealt with on various occasions and in various 
ways. In H.M.S, Alexandra, built about 1875, small auxiliary 
condensing engines were fitted to turn the main shafts by means 
of gearing when the ship was under sail. \ 

In the General Baquedano it will be seen that, b: disconnecting 
and securing the bottom ends of the connecting and valve rods of 
one set of engines, the other set can still drive the propeller, and do 
so with an economy equal to that which is attained in the best 
mercantile marine practice, the cylinders being proportioned with 
this object in view. The = trials of this vessel consisted of :— 
(1) A six hours’ run at full power, and (2) a thirty hours’ run at 
three-fifths full power. On the full-power trial she steamed 
13°75 knots per hour with a mean of 154 revolutions per minute, 
At the conclusion of this trial the turning gear was shipped, and 
within an hour from that time the vessel was under weigh again, 
steaming with one set of cylinders only, the bottom ends of the 
disconnected rods being secured by means provided for the purpose, 
Comparative trials of the vessel, at the same speed, under the two 
conditions of working, viz., with three cylinders and six cylinders 
respectively in operation, were not made, as the time at our <is- 
posal was limited. These were postponed until some convenient 
occasion after the commissioning of the vessel, and I regret [ am 
therefore unable to place the results before the Institution. 

It may be noted in passing that, in the case of the vessel under 
consideration, which is fitted with a feathering screw, it is possible, 
by reducing the pitch, to develop half power with one set of 
cylinders only working ; but in vessels fitted with ordinary screws, 
and with two engines on one shaft, the proportion of power which 
can be developed under this condition is of necessity less. I am 
not aware of any published results of trials carried out in such 
vessels, with the view of determining the relative economy under 
the two conditions ; but it would appear to be a direction in which 
experiments might with advantage be made. This corvette is, it 
will be observed, of comparatively low speed. A cruiser whose 
maximum speed is, say, 23 knots, would probably steam about 
19 knots with half the cylinders in operation—a speed which is as 
high as, or probably a great deal higher than would be demanded 
from her under ordinary circumstances. I do not, of course, 
| suggest that with this arrangement the operation of connecting or 
| disconnecting is one nominally of a few seconds’ duration, such as 
would be theoretically obtained by the introduction of a discon- 
necting coupling between the crank shafts of two engines, one 
being placed forward of the other; or by driving back a set of 
shaft coupling bolts, both of which are usually delicate, and may 
be vexatious operations, but it is one which forms a rudimentary 
ucation of the engine-room artificer or sea-going 


| part of the 
engineer. 

It should be noted, in this connection, that, with the engines 
interlaced, as it were, the continuity and rigidity of the crank 
shaft are maintained under all conditions of working, and that the 
main bearings being always in operation, whether one, or other, or 
both engines be used, this shaft cannot wear out of truth as would 
be the case were one engine placed forward of the other on the shaft, 
and these bearings are always maintained in line and in work- 
ingorder. It is obvious that, should it not be desired to disconnect 
one engine, but to have all the cranks available for instant service, 
steam may still conveniently be passed through either engine 
sufficient to merely lubricate the internal rubbing surfaces, and in 
no case would it be desirable to have one set of engines uncoupled 
under the service conditions which prevailed, for example, during 
the battle of Santiago, and which were alluded to by Rear-Admiral 
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FORCES TENDING TO PRODUCE VIBRATION 


of its full power, and thus ensure in a given ship the maximum 
radius of action. (+) The elimination, as far as possible, of the 
unbalanced forces in the engine. (c) The securing, as far as pos- 
sible, of uniformity in the turning effort on the crank shaft. (d) 
The reduction to a minimum of the chance of total disablement. 
The machinery consists of a — engine driving a 
feathering propeller, steam being supplied by four Belleville boilers, 
having a steam of 300 1b, per square inch reduced to 250 |b. 
atthe engine. The engravings on pages 378-379 illustrate generally 
the arrangement of the engine. It will be observed that, carried 
upon one hed-plate, there are two high-pressure, two intermediate, 
and two low-pressure cylinders, acting on six cranks. The high- 
pressure ae are opposite and adjacent to one another, the inter- 
mediate cranks are also opposite and adjacent to one another, and 
240 deg. in advance of the high-pressure cranks ; while the low- 
pressure cranks, also opposite and adjacent, are 240 deg. in 
advance of the intermediate cranks. Each high-pressure cylinder 
is provided with its steam stop valve. The forward high-pressure 


* Read at the forty-first session of the Institution of Naval Architects, 
Thursday, April 5th, 1900, 


Melville of the United States Navy, in his a ig dealing with 
‘Triple Screw Propulsion,” read last year before this Institution 
by my friend Lieut. Norton, U.S.N. 

As regards the balance of the arrangement, the diagrams show, 
for purposes of comparison, the forces tending to produce vibration 
in three types of engines, the designs of which were prepared fora 
twin-screw cruiser of 30,000 indicated horse-power, the engines 1n 
each case running at 120 revolutions per minute. Fig. 1 is for 
a six-crank engine similar to that described in the paper, with the 
six cranks in operation, the cylinders being two of 3lin, diameter, 
| two of 50in. diameter, and two of 814in. diameter, by 48in. stroke. 
| Fig. 2 is for a four-cylinder engine, balanced on the Yarrow, 
| Schlick, and Tweedy system, the cylinders being 43}in. diameter, 
| 7lin. diameter, and two of 814in. diameter, by 48in. stroke. Fig. 3 is 
for a four-cylinder engine of the ordinary type, the cylinders being 
of the same dimensions as it. the preceding case. The curves for 
the six-crank engine compare very favourably with those of the 
four-crank engines. 

With regard to the conditions which prevail when one set of 
engines only is working, it may be remarked that, under these 
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s, not only are the reciprocating weights very much 
would be the case were one engine capable of develop- 
used to develop the low power, but the cranks 

f the disconnected engine act in some measure as balance weights | 
®.. the working engine. A similar comparison of the twisting 

aia on the crank shaft for the same engines shows at a— 
glance the very marked superiority of the six-crank design in this | 


circumstance’ 
smaller than 
ing the full power 


Cee following table gives the total weight of the engines, the 
weight added to produce the balance, and the length of engine- 


he three types of engines :— 


yoom in t 
Total weight 


Added weight Length of 
Design. in cnaine-Toom in Ibs, engine-room. 
ft. in. | 
Six crank 5,600 67 6 
Schlick, and Tweedy 075 9,826 67 
975 8,800 67 6 


Ordinary four-crank .. 
The length of the engine-room is the same in each case ; but we 
ought not to overlook the fact that, had link motion been adopted | 
for working the valves, the length of the engine-room in the six- 
crank design would have been greater than that given in the table, 
unless, indeed, certain of the valves had been arranged at the back | 
or front of the engine, and operated by means of levers in the | 
manner which has frequently been employed both in the Navy | 
and merchant service. The type of valve gear adopted lends 
itself very readily to the arrangement, the weigh shafts, one on | 
each side of the engine, being connected by a link, and worked by | 
one reversing engine. In order to counteract any possible tendency 
to set fast on the part of the disconnected gear, if disconnected 
for u lengthened period, the securing gear is so arranged as to 


permit of a limited motion being given to the various parts. 


| the brightness, of course, but the amplitude of, say, average sun- 
' light is, or may be made, a definite question ; hitherto, however, un- 
| answered, and with our present knowledge unanswerable, except 


| somewhat tacitly supposed that the same is true in light, so that 


| The ether 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


AN OPTICAL PROBLEM. 


Sir,—The amplitude of light waves is unknown. It depends on 


in terms of analogies. 

The amplitude of sound waves, say of the loudness of a human 
voice, or, again, the minimum that can be heard, is fairly well 
known; but how many people know it? The amplitude has 
nothing to do with the wave length; and it is in all but extra- 
ordinary cases a very minute fraction of the wave length. It is 


if a ray of light were represented by a sinuous line it would be 
very slightly sinuous, or nearly straight, 

None of this has much to do with the question of transparency. 
netrates all bodies, and light travels in the ether. 
The waves in a harbour are not much interfered with by the boats. 
I have written on ‘‘ Opacity” in the Philosophical Magazine for 
April, 1899, but perhaps not intelligibly. 

OLIVER LopGe. 

2, Grove Park, Liverpool, 10th April. 


EROSION OF GUN BARRELS. 


Sir,—Referring to the observations in your issue of the 23rd 
inst. upon the wear of gun barrels, which occur in the article upon 


Fig. 6 


The handling of the engines, whether three or six cylinders are 
at work, is performed with the same ease as in the case of any 
ordinary triple - expansion three - cylinder engine, one or both 
engines being worked by the same regulator and reversing engine. 
It has been previously stated that an independent steam shut-off 
valve is attached directly to each high-pressure cylinder. In an 
arrangement of this nature, the piston-rods, connecting-rods, &c., 
and their accessories are duplicates throughout, unless the two 
engines are designed to develop different powers when working 
together. 

It is advantageous, although not essential, to have a separate 
condenser and air pump for each low-pressure cylinder ; not only 
is the independence of each engine thereby more fully maintained, 
but a greater command over the temperature of the feed-water is 
secured, Asa matter of fact, in the General Baquedano, valves 
were provided at the request of the Chilian Commission, which 
enabled each condenser and air pump to be used for either engine. 
Alternate arrangements of cylinders are obvious, Fig. 4 shows in 
outline the cylinder tops in the case of the General Baquedano, 

ig. 5 shows another arrangement, and Fig. 6 still another. The 
latter is the arrangement adopted in the case of twin-screw engines 
of 16,500 indicated horse-power for the Russian Volunteer Fleet. 
Messrs, Hawthorn are at present engaged in constructing these 
engines, and we have others in contemplation. It is manifest that 
quadruple-expansion engines may be dealt with in a similar manner 
to that described in this paper, thus forming eight-crank engines. 
My firm has recently, with a view to economy, proceeded on some- 
what similar lines in connection with the steering arrangements of 
some of our large cruisers. These are fitted with two steering 
engines ; but, instead of making these engines duplicates, we have 
provided different sizes, a large engine for use when the vessel is 
steaming at the higher speeds, and a smal! engine of only sufficient 
size to do the work when the vessel is cruising or steaming with a 


limited boiler. power. 


“French +. English Ordnance,” the writer applies the terms 
“erosion” and ‘‘ wash” to the destructive process which takes 
lace. 

May I suggest that the words fusion, corrosion, and erosion in 
the order given are more fitting / 

Between the furnace gases on one side of a boiler plate and the 
water on the other there may be a drop of about 2000 deg. Fah. 
Far the greater portion of this drop occurring in the thin strata of 
gases nearest the plate, and a thin paper label pasted on the side 
next the fire may escape being charred, but if the gases next to 
the surface were at a far higher temperature and density, and in a 
violent state of commotion, it is conceivable that the surface of the 
plate might be softened or even fused. Thus a thickish lead plate 
would undoubtedly fuse on the side next the fire, and the disparity 
between the fusing points of lead and iron is certainly less than 
that between the heating power of a boiler fire and that of the 
charge of a large cannon. 

Several years ago I heard of a case in which an Armstrong gun 
during a trial had hung fire, and in which the point of the firing 
needle—about ;';in. thick and jin. long—was found to have been so 
softened by the heat that it was found to 
have drooped and hung down under its own 
weight when the breech was opened thus— 
and have always believed that to produce 
such an amount of softening almost in a 
moment, the surface of the bit of steel must 
have been fused or all but fused, the heat im- 
mediately afterwards permeating the substance of the needle, and 
sufficing to soften it to the core enough to cause it to droop under 
its own weight. 

I am, therefore, inclined to regard the process as follows :—In- 
cipient fusion, or, at least, softening, of the internal skin of the 
gun commencing from where the cartridge case protects the barrel, 


exposure is longest and the gases densest and hottest. The incan- 
descent surface is then rapidly corroded, or even eroded, in the 
ordinary atmosphere of chemicals, and the compounds so formed 
are scoured out by the succeeding shot. 

Some idea of the instantaneous rise of temperature in the skin 
could possibly be gained by observing the rise in temperature of 
the mass of the gun after a rapid succession of shots; such rise 
would clearly represent the amount of heat instantaneously 
imparted to the surface of the barrel, plus that contained in the 
gaseous contents of the barrel immediately after each shot, and the 
latter could be determined independently. 

Assuming this view to be near the truth, it should be possible to 
mitigate the effect. A better conducting material for the lining of 
the gun being inadmissible, the interior of the gun might be 
swabbed with vaseline or other compound, which by volatilising 
would keep cool, and, by producing a reducing atmosphere, would 
shield the interior from corrosion. Some good might even be got 
by greasing the front of the gas check on the projectile, but this 
would leave such a thin film. R. SNowpon, 
Pelaw Brick Works, Falling, R.8.0., March 28th. 


EQUALISING LEVERS. 


S1r,—The letter of your correspondent, ‘‘F. J. L.”—March 23rd, 
page 313—on the subject of ‘‘ Equalising Levers,” draws attention 
to the disposition of the load on the six-coupled wheels of Mr. 
Wilson Worsdell’s express engines, ‘‘2001” series. The particulars 
of the weights given in your impression of the 9th inst.—and 
which agree with those published some time previously in other 
technical journals—certainly show what is perhaps an unusual 
disparity between the loads carried by the three pairs of drivers, 
viz.:—11 tons 19 ewt. on the leading coupled wheels, 19 tons 7 ewt. 
on the main driving wheels, and 14 tons 19 cwt. on the hind 
coupled wheels. On the diagram which appeared in THE ENGINEER 
for July 21st last the weights on the coupled axles were stated 


| to be:—Leading, 16 tons; driving, 174 tons ; trailing, 16 tons. 


These were possibly estimated weights. At any rate, observing 
the great difference between them and the figures shortly after- 
wards published, | wrote Mr. Worsdell in October last, and he 
courteously gave me the following information, from which it will 
be seen that the main driving wheels have only 2 tons 18 ewt. more 
than the leading wheels, as against the 7 tons 8 ewt. upon which 
your correspondent bases his calculation that the middle pair of 
wheels carry 41°8 per cent. of the total weight :— 


Weight af Engine No. 2001 in Running Order, 


Right side. Left side. Total. 
Tonscwt. Tonsewt. Tons cwt. 

On bogie wheels... .. 7 6 4 
On leading coupled whee!s 7 8 14 (19 
On driving wheels 8 18 § 
On trailing wheels 7 #10 
Totals 31 & . 0 62 5 


The engine was weighed with 3fin. of water in the gauge glass, 
and 1 ewt. of coal in the fire-box. 
It does not necessarily follow that an engine with compensating 


| levers has an equal load on each coupled axle. 


20, Westbury-road, N., F. W. Brewer. 


March 31st. 


ROTATING PENDULUMS. 


Sir,—Can any reader say what are the times of two pendulums 
of equal length—one vibrating through a small arc, say, under 
10 deg., and the other revolving through 360 deg. In both cases 
| the planes of vibration and of revolution are in the direction at 
which the force of gravity acts. The books with unanimity say 
that the period for a complete revolution is twice that for a single 
vibration. 

I am unable to verify this by experiment by approximately 100 
per cent. The formula used is the same as that for finding the 
speed of revolution at which centrifugal force equals the force of 
gravity. 

I have consulted D. K. Clark’s ‘‘ Rules and Tables,” Worthing- 
ton’s ‘‘ Dynamics of Revolution,” Duchanel’s and Ganot’s ** Physics,” 
and many others, but, in spite of all of them, can not succeed in 
swinging a weight round by a string 39°3in. long sufficiently 
slowly to let it make thirty revolutions per minute. The speed at 
least necessary to keep the string tense is nearer sixty. I am 
aware that the experiment is a somewhat crude one, but it ought 
to suffice to discriminate between one and two. 

I am very anxious to be put right in the matter, as it is one of 
practical moment to me for a governor question with a horizontal 
spindle. Conical governors do not enter into the question at all. 
| am familiar with their laws. 

London, March 31st. 


FAN TESTS. 

Sir,—In your issue of 23rd March you give, on page 308, some 
particulars of results obtained by the Sun Fan Company in tests 
of a 6ft. fan. It would be interesting to know more about these 
tests, as the results seem to threaten a reappearance of our old 
friend ‘‘ perpetual motion,” judging by the following analysis : 

The output of the fan is stated to be 89,468 cubie feet per 
minute. The diameter of the fan is 6ft., and therefore if the 
whole of the area of this 6ft. circle were available for the passage 
of air—which cannot be the case—the velocity through the fan 
would be 52°8ft. per second. In round numbers we may tale 
13 cubic feet of air to the pound, and this gives a weight of 
6880 lb. of air delivered per minute, and applying the well-known 


? 
formula, kinetic energy = se to this weight of air moving at 
2g 


the above velocity, we get the following result :— 
= 6880 x 52°83 _ 
2x 32°2 

This energy represents an expenditure of power equal to 9°05 
horse-power net, and therefore the results stated to have been 
obtained with an expenditure of only 5 horse-power suggest that 
some error has occurred in the observations during the test, 
probably in the anemometer readings. 

This probability is increased by the fact that the volume of air 
given is much in excess of that usually obtained from fans of this 
size, a consideration which no doubt led to the publication of the 
figures, and in view of which it certainly seems desirable that some 
explanation of this seeming inconsistency should be offered. 

March 27th. ENGINEER, 


WATER GAUGES. 


Sir,—We are obliged to Mr. E. G. Hiller, chief engineer and 
manager, National Boiler and General Insurance Company, 
Limited, Manchester, expressing such a favourable opinion about 
our Reflex water gauges. That in some instances the the V ser- 
rations become dissolved is due to the chemical influence which 
steam and water under high pressure have upon glass dependent 
upon the quality of the water. A glass can, however, be replaced 
without any difficulty. But even in exceedingly unfavourable cases 
far less trouble is experienced with the Reflex gauge than with the 
ordinary glass-tube gauge. The ordinary glass tubes necessarily 
corrode also, and in all such cases break constantly. We may 
mention that the glass as used in the Reflex water gauge is the best 
quality obtainable. 

By far the greatest number last a very long time, and are in use 
for two years and more without requiring renewing. 

RICHARD KLINGER AND Co, 


and then diminishing towards the muzzle, being worse when the 


66, Fenchurch-street, E.C., April 9th. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


oLp AND Co., Vienna, 
BrockHavs, 7, Kumpfgasse Vienna I. 
AND WALSH, Shanghai and Hong Kong. 
CHINA: AND CHRVILLET, Rue de la Banque, Paris. 
—ASHER anv Co., 5, Unter den Linden, Berlin. 
GBR ‘A. TWEITMEYER, Leipzic; F, A. Brockuavs, Leipzic. 
[A.—A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
inp y.—LorscHER AND Co., 307, Corso, Rome; Bocca Freres, Turin. 
mal AND WALSH, LiMiTED, Yokohama. 
JAPAN: MARUYA AND CO., 1h, Nibonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
AFRICA.—GO: poN AND Goren, Long-street, Capetown. 
* R. A. THompson AND Co., 33, Loop-street, Capetown. 
J.C.Juta & Co., Capetown, Port Elizabeth, and Johannesburg. 
—Gorpon AND GoteH, Melbourne, Sydney, and Brisbane. 
R. A. THompson AND Co., 180, Pitt-atreet, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HenpERSON, Hunt-street, Sydney. 
NEW ZEALAND.—UPTON AND Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MoNTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 
Duane-street, New York. 
Supscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Ketty Watsu, Limirep, Singapore. 
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REPLIES. 


G. T. P.—The book you are looking for is probably Bagley’s ‘ Pocket- 
book for Chemists.” The seventh edition has just been published by 
E. and F, N. Spon, Limited. 

Marcu (Bombay).—There are no theoretical rules for the construction of 
the wheels of road vehicles, and the practice of different makers, coach- 
builders, and others, varies. The materials used, the workmanship, 
and the seasoning of the wood, all affect the strength of the wheels to 
such an extent as to defy calculation. 

A. D.—(1) Yes, a good many formul# and calculations are given in Mr. 
Croydon Marks’ book. (2) There is a good little book on yacht and 
canoe building by Dixon Kemp and another. It is published, we 
believe, by Upcott Gill, Strand, London. For the construction of the 
engines you would have to luok in other books. If you will let us 
know exactly what you require, we shall be delighted to assist you. 


INQUIRIES. 


LADDER-MAKING MACHINERY. 
Sir,—Can any reader advise me where I can procure a machine for pre- 
paring ladder rounds and rake teeth? 
Cambridge, April 2nd. E. W. 8. 


HARRIS'S RINGS, 


Sirn,— We have an inquiry for Harris's patent rings for making steam 
joints. Can any of your readers give us the name and address of the 


makers / 
London, April 4th, J. T. anv Co. 
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THE BREAKAGE OF SCREW SHAFTS. 


THE most interesting, and probably the most useful, 
paper read at the last meeting of the Institution of Naval 
Architects was that by Mr. Younger, which will be found 
slightly condensed in our next impression. The breaking 
down of Atlantic steamships has assumed the proportions 
ofanepidemic. Mr. Milton, the chief engineer surveyor of 
Lloyd’s, told his hearers that the failure of shafts had 
reached in numbers an average of 900 per annum. It 
would be mere waste of time to explain to our readers 
what this means, what it involves in mere money loss, 
and what in the risks of life incurred. These matters are 
fully understood and fully appreciated. The system of 
insurance, however, so far protects the shipowner that he 
does not appear to be disposed to take any energetic 
action to prevent the breaking down of his steamers. 
Every authority is satisfied that screw shafts are broken 
because steamers are sent across the Atlantic with 
their propellers little more than half immersed ; and the 
proposal made by one speaker that a minimum load-line 
should be fixed by the Board of Trade does not appear 
unreasonable. In the face of such statements as were 
made by so eminent authorities as Mr. Denny and Mr. 
Cory, it seems almost surperfluous to talk about corro- 
sion; and the question becomes in a way only academical. 
There can be, however, no doubt that corrosion tends to 
accentuate the evil, and to promote the occurrence of 
fracture. 

Our readers will find in another issue a summary of 
the lengthened discussion which took place on Friday 
night. Our object is not to reproduce here, or to empha- 
sise the words of the various speakers, but to direct atten- 
tion to certain very curious questions which suggest them- 
selves to us, and which appear to have been altogether over- 
looked by Mr. Younger, Mr. Milton, and the other speakers. 
We were told that shafts break at the ends of the liners be- 
cause corrosion takes place there. Mr. Milton very properly 
called attention to the loose way in which Mr. Younger 
had used this word, in one sense leaving the impression, 
which is no doubt correct, that shafts sometimes break 
at the ends of the liners because their cross section is 
there reduced by the rusting away of the metal, and in 
another using it to mean fine hair cracks—solutions of 
continuity. We need not concern ourselves now with 
the reason why rusting takes place. That can apparently 
be prevented by india-rubber sleeves or rings. The hair 
eracks are far more interesting. We commend to our 
readers Mr. Stromeyer’s remarks on the influence of 
varying sections. 

It will be found on reflection that there is something very 
curious and very anomalous about the influence of liners. 
The “liner” is really a brass casing or tube forced on 
over the shaft, and revolving in a bearing built up of 
longitudinal wood strips, through which sea water is 
permitted to flow and so keep the bearing cool. We do 
not at all agree with some of the speakers, who held that 
this was an unscientific and unmechanical bearing. On 
the contrary, we hold that it is a very admirable device, 
and it will not be easy to design anything better adapted 
to the purpose. We have not only a heavy propeller to be 
carried, but we have that weight violently flung up and 
down to right and left in a rough sea; and, far from con- 
demning it as a bad bearing, we think nothing much 
better could be suggested for electric light engines but for 
the fact that a constant flow of water through it is neces- 
sary. Steel or iron, however, cannot be got to run on 
lignum vite; brass, or gun-metal, or bronze must 
be used, and that is the reason why the tail 
shaft is provided with a liner. Now all the speakers 
appeared to regard the liner as being a constituent part 
of the shaft; but not one of them ever stopped to con- 
sider how far it could augment either the transverse or 


the torsional strength of the shaft. The liner is a tube 
from }in. to lin. thick, depending on the diameter of the 
tail shaft. If we say that a 12in. diameter steel shaft 
will have a liner 3in. thick, we shall not be far from the 
truth. We do not hesitate to state that no one has the 
smallest idea how much, in practice, this liner strengthens 
the shaft, or stiffens it either torsionally or transversely. 
At the outset it is obvious that the whole question 
turns on the fit of the liner. The tighter it is the 
better. But so far is a good fit from being the rule, 
that the water sometimes finds its way between the 
liner and the shaft. However tight the fit, it is clear 
that brass being a weaker metal than steel, and with 
totally different coefficients of extension and elastic limit, 
we have two incongruous metals supposed to act as one, 
and this view is pushed so far that it is assumed that 
break of continuity in the brass casing is held to have 
the same effect in promoting fracture as a sudden change 
of section in the solid shaft. Let us suppose that we have 
a shaft 12in. in diameter for half its length and 1lin. in 
diameter for the other half, the junction of the two 
diameters being a square shoulder. Such a shaft will, it 
is well known, be much weaker not only than a 12in. 
shaft, but than an llin. shaft. Mr. Stromeyer 
very clearly sets forth why. Now let us take an 
llin. shaft and shrink on half of its length a brass tube 
12in. in diameter, and we are told that the result will be 
to weaken the shaft so far that it will be reduced to the 
condition of the whole steel shaft of two diameters. We 
confess that we cannot see how Mr. Stromeyer’s reason- 
ings can apply to this case, yet the facts seem to support 
the contention that they must apply. Atall events, the 
shafts break at the end of the liners. Again, how is it 
possible that these liners can in any way affect the torsional 
strength of the shaft? They have only a frictional grip, 
and a force great enough to cause any sensible rotation 
of the shaft in itself would probably merely cause 
the shaft to slip inside the liners. We have it 
assumed that the brass liners act as part and parcel 
of the shaft; and there is not the smallest scrap 
of experimental evidence available to prove that it is 
anything of the kind. But we may go yet further. It is 
taken for granted that the shaft at the ends of the liners 
is in the same condition as if it were nicked ; and, in the 
endeavour to get rid of the effects, the liners are tapered 
down to nothing at the ends. How can it be seriously 
maintained that the casing of a bar of steel with a tube 
has the same effect as if the bar were nicked all round 
with a chisel? If it has not, why is it that, without rust- 
ing, the shaft breaks just at the end of the liner? If this 
statement is true, then the whole theory of the action of 
nicking must be revised. It may be said, as bearing on 
this question, that some engineers maintain that, when a 
crank disc is forced on a shaft, parallel or very nearly 
parallel, and of the same diameter as the journal, the 
shaft is very liable to break across just at the back of the 
crank dise. If this be so, we have a fact which supports 
the theory of the action of screw shaft liners. 

The questions at issue are of such great importance 
that it is extremely desirable that some experiments 
should be carried out to settle them. While the absence 
of ballast is assigned in one breath as the cause of the 
failure of tail shafts by the score, with another breath it is 
stated that the liners are the cause of the evil. Take 
away the liners or use more ballast, and the shafts will not 
break. Most of the speakers were agreed that the liner 
might be dispensed with, provided a different stern 
bearing from that now in use were employed to carry the 
propeller. No one was sanguine that more ballast would 
be carried, and no one had any knowledge based on 
experience of how much the life of a shaft would be 
prolonged by dispensing with the liner. This question is 
far too important to be shelved. A comparatively small 
sum of money properly spent on experiments may easily 
be the means of saving hundreds of thousands of pounds 
to shipowners and underwriters. 


SHEFFIELD AND WOOLWICH. 


WuEN the industrial history of this country comes to be 
written, as probably it will be some day, honourable 
place should be given to the military material manufac- 
turers of Sheffield. By the term “military material 
manufacturers’ is meant not merely the makers of 
armour plates, guns, and shot and shell, but also pro- 
ducers of steel in its various developments until it has 
now reached, as far as a practically “‘ unknown quantity ” 
can reach, a perfection in variety adapted for the differ- 
ent purposes to which it is applied. War material, how- 
ever, holds the field in public interest as well as in national 
importance. The popular idea is that armour plates had 
their origin in Sheffield. If for Sheffield is substituted 
“the Sheffield district,” the popular idea is correct. 
Otherwise it is not. A pretty story has been accepted 
for many years as true. It is to the effect that the first 
idea as to armour plates was obtained by the late Sir 
John Brown, when, on returning from a visit to the 
Continent, he lingered at Boulogne to look at the ship 
La Gloire, which was then fluttering the dovecotes of the 
British Admiralty. La Gloire was plated with 4in. 
hammered plates, which, Sir John told us, he 
was not permitted to inspect at close quarters; 
but examining the vessel keenly through his marine 
glasses, he came to the conclusion that better results 
might be obtained by forging and rolling instead of ham- 
mering the armour. What followed is too well known to 
require recapitulation now. The Duke of Somerset was 
then First Lord of the Admiralty, and in his presence the 
workmen of Sir John’s works rolled armour plates of 
varying thicknesses up to thrice the dimensions of the 
hammered plates with which the French warship had 
been clothed. But that was not the beginning of armour 
plates. They were first used on the floating batteries 
used at the siege of Sebastopol, and the plates with 
which these floating batteries were armoured were made at 
the Parkgate Ironworks, near Sheffield. A great change 
has come over armour-plate production since those days. 
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As hearts of iron superseded ‘hearts of oak,” the com-| gun turret for the lower tier, with an 8in. gun turret 
pound—that is, steel-faced plates—superseded the iron, | fixed on the top of it. The object of this is obvious. 
and these in turn had to give way to all-steel. Inall-steel | The Sin. turrets are added to the armament without 
plates the evolution of armour has been continuous, a | interfering with the plan of the broadside or quick-fire 
distinct advance being obtained in what is known as the | batteries. In fact, the plan of the Kearsarge closely 
Harvey process, and a still greater forward ~~ followed | resembles that of our British battleships, the quick-fire 
in the method adopted by the British Admiralty, known | or broadside guns being in a sort of citadel, terminated 
as the “Krupp ” process. Few people outside the three | by a turret fore and aft, each turret, however, being 
great Sheffield works have any idea of the enormous ex- | double or two-storied. There may thus be a considerable 
penditure which has been involved in keeping the | economy in armour, the same redoubt indeed furnishing 
_ British Navy armoured with the best possible plates, | the base for four guns instead of two. The freedom from 
wherever these may have been devised in the first} interference with the quick-fire armament is, however, 
instance. It may be sufficient to note that in the latest | probably the main advantage. Seeing that the armament 
extensions at the three Sheffield works, including altera- | consists of fourteen guns, as compared with twelve in our 
tions necessary under the decision of the Government to | ships, the total energy of fire would be expected to be enor- 
adopt the Krupp process, an expepditure exceeding one | mous, although, as we shall presently show, the result 
million sterling has been involved in the armour-plate | is disappointing, for an obvious reason with which we shall 
departments of these establishments alone. The practical | deal by and bye, but which is unconnected with the plan 
effect has been to double the power of production, and | of the ship. One principal objection, however, raised to 
during the year upon which we have entered the Sheffield | the arrangement of the armament has been that the turrets 
firms will be in a position to meet any demand that may | would not bear the strain of simultaneous discharge of the 
be made upon them by the military authorities. In fact, | guns. Consequently it must be very satisfactory to receive 
at this moment they are delivering plates faster than they | the positive report of Captain Folger, that there is no incon- 
can be dealt with in the Government shipbuilding yards, | venience felt. His words are, ‘no interference between the 
and if the exigencies of the service should require still | planes of the guns or inconvenience from blast or smoke. 
further extensions, every one of the firms concerned is | The structure was tested with simultaneous discharges 
prepared to put down plant adequate to provide the | from three guns. It is quite strong enough to withstand 
Government with anything they may desire. the united shock of the four guns of either turret, but the 
So much for armour plates, the output of which, by the | absence of a suitable electrie device for a simultaneous 
way, will be still further increased when Armstrong, | discharge of all the guns prevented the final test. Both 
Whitworth, and Company, get their plant in operation at | pairs of Sin. guns were tested in simultaneous firing.” 
Manchester. Turning to guns, there has been less | In short, “the double turret was thoroughly tested, and 
direct encouragement from headquarters. It is no/ is an assured success both from the military and struc- 
secret—in fact, it has been a matter of repeated com- | tural standpoints.” We are informed that the trial took 
plaint—that the enterprise of British manufacturers | place in a rolling sea, and Admiral Sampson considers 
has not been met by corresponding alertness on the part | that no vessel can withstand the simultaneous discharges 
of the authorities. In ordnance, as in projectiles, costly | of this ship and her sister. On a second trial the follow- 
machinery has been provided, and highly-paid staffs of | ing week the whole eight turret guns were discharged 
skilled artificers engaged to produce on a large scale | simultaneously without any effect on the ship’s structure. 
armour-piercing projectiles and the general range of shot} The trial, no doubt, was good, so far as it went. We 
and shell, as well as the guns with which to fire them. | suppose that with most people the opinions of two such 
These extensions, as in the case of armour plates, have | able and well-known experts as Admiral Sampson and 
included great forging presses, which have superseded | Captain Folger must carry great weight. We question 
steam hammers in the manipulation of the vast ingots of | ourselves if we could find better judges, and we congratu- 
steel used in the production of war material. The | late the United States on the success of this trial; but 
Sheffield manufacturers, for months at a time, have had | we are compelled to add that we, nevertheless, think the 
their costly plant practically unemployed and their | system a mistake, and do not believe that it will be 
workmen standing idle. Of late there has been much | embodied in future vessels for the following reasons. 
better work found for them, but the demand has never} One of the main objections to the double turrets is 
yet been equal to the powers of supply, and now that | the piling up of superstructure, and that of a very heavy 
there is some prospect of full employment being given | description, and the consequent danger of what was dis- 
for both men and machinery, the Sheffield manufacturers | covered in several French vessels—the danger of capsising. 
are concerned to notice that the War-office appear dis- | The Kearsarge was tested in a rolling sea, so that we know 
posed to depart from the understanding which was come | that her four guns in each turret have been discharged 
to in 1895, in the last days of the Liberal administration, | simultaneously under working conditions without capsizing 
an understanding which has been endorsed by their | her; but did any one dream that the limit was so closely 
successors. In reply to Mr. Stuart Wortley, M.P.| approached that this very disheartening result was really 
for the Hallam division of Sheffield, in Parliament, | likely to happen on her firing trial? Surely the con- 
on Monday week, the Under-Secretary of State for | ditions of stability are better observed than this, and 
War admitted that tenders had been invited for the | some special causes of disturbance would be needed to 
construction of a 3000-ton forging press at Woolwich. | involve danger. So far as stability is concerned, then, 
This, he said, was to take the place of a steam hammer | this trial means, and could mean nothing. Next, as to 
which was worn out. Mr. Wyndham assured Mr. | the structural stress on the turrets by firing, the first test 
Wortley that there was no intention of producing gun | was good so far as it went; but three guns out of four is 
forgings of greater sizes than had hitherto been done. It} only a half test, for it is to be borne in mind that the 
was deemed advisable, however, by the War-office to peculiar stress is that imposed by the two extra guns, 
have “a reserve of power available in case of emergency.” | and of these only one was fired. What an imperfect 
That was the reason it had been decided to put down a} argument it is to say that we need not mind the 
forging press very much in excess of what was needed | strain of two extra guns, because we find that we can 
for the forgings—6in. gun forgings—which was to be the | fire one of them satisfactorily. The second test was 
maximum size manufactured at Woolwich. | to the purpose. We do not understand how the guns 
This reply of Mr. Wyndham has not been considered | are intended to be used; probably the exactly simul- 
quite definite enough by the parties concerned. A meet-| taneous discharge of the four is an evil liable to 
ing of representatives of Sheffield firms was held at | occur rather than an achievement sought to be carried 
Sheffield on Tuesday week, when it was resolved, through | out. The 8in. guns could be fired much faster than the 
the medium of Mr. Wortley, to request the Secretary of | 13in., and, we presume, would seldom fire with them. 
State for War to receive a deputation on the subject.| What appears further to need investigation, then, 
The Sheffield manufacturers intend to place before Lord | is the effect on the aim of one pair of guns if the others 
Jansdowne their interpretation of the original under- | are discharged after they are laid, and are on the point of 
standing. Turning up the newspaper files of 1895, that | being fired, so that the second pair follow immediately on 
understanding is made clear. On March 19th of that | the first-pair. For the proof of complete freedom from 
year, on the vote for the Army service, Mr. Stuart | interference claimed, this kind of practice seems to be 
Wortley asked for an assurance that none of the money | needed. One great objection to the double turret, how- 
under the vote had gone to setting up at Woolwich “any | ever, cannot be tested, namely, the possible disablement 
of those large forging presses or other similar works which | of the whole four guns by one heavy blow from a primary 
the W ar Office had always promised not to set up in compe- | gun shell, say that of a 12in. gun. The mark offered 
tition with private industries in other places where large | is large and tempting—the possible result still more 
sums of money had been spent on the strength of that | tempting. We proved in the once celebrated Port- 
promise, Mr. Campbell Bannerman, who was then| land trial that our Glatton turret would bear 
Secretary of State for War, replied in these words :—“I| the racking of a 12in. shot during perforation; and 
think I can give my honourable friend the assurance for | as the shot nearly got through, no more powerful 12in. 
which heasks. There has been considerable consultation | projectile would effect more in the way of contortion: 
and correspondence on the subject, and we have given | for naturally, as soon as the shot is clean through the 
my honourable friend’s colleague, the right honourable | turret wall, all strain of contortion is past; indeed, it is 
member for the Brightside division, who was the inter- | probable that the quicker the shot gets through the less 
mediary, an assurance that these presses will not be set | contortion is produced. The top of the Glatton turret 
up, and that there is no desire, or intention, or purpose | was forced back several inches. Had there been another 
of contravening the arrangement that exists between us.” | turret on the top it would have altered the condition, 
_ This is the promise on the strength of which the large | though not much, we think, if the upper turret were 
Sheffield firms have provided costly forging presses and | smaller, as itis in the Kearsarge. A more serious con- 
all accessory machinery, which have never yet been fully | sideration is the behaviour of the hard steel wall of amodern 
employed, and they intend te ask for something more | turret compared with the softand easily perforated wrought 
definite respecting its employment in the future than is | iron of the Glatton. Those who have seen at Shoebury- 
contained in the statement made by Mr. Wyndham. It | ness how much a steel shield springs in the ground when 
is with this view that the deputation of Sheffield manu- | fired at, will feel that we want to know more about this. 
facturers hope to have an interview on an early date with | Now for the great volume of fire of which Admiral 
Lord Lansdowne. a speaks. We presume that he means the great 
? aes volume of fire that the Kearsarge might have by this 
DOUBLE-STOREY TURRETS. peculiar arrangement of her vi if provided with 


On Friday, March 30th, we are informed, the Kearsarge | suitable pieces, for it is undeniable that she has, as 
performed her first firing trial with complete success. The | we have said, all the fire of her fourteen quick-firing 


interest of this trial lies in the fact that this ship and the | guns, and that of the usual turrets, with extra turrets 
Kentucky have embodied in them the startling innova- | piled on the top. Asa matter of fact, however, owing to the 
tion of double turrets. That is to say, the primary ; strange mistake made by the United States authorities in 
armaments of each, consisting of four 18in. guns, and four | adopting too small calibres of quick-firing guns, a mistake 
Sin., unless some change has been made, are placed in | which we have pointed out ad nauseam in past years, the 
two double turrets, each double consisting of a 13in, | Kearsarge has not a very great energy of fire per minute, 


namely, taking the Excellent rates of fire, about 283 
foot-tons. And this brings us to our last reason fo me 
believing in the Kearsarge, namely, the fact thes % 
Americans do not confidently believe in her themse} we 
for in all their subsequent designs they have reverted 1 


very closely resembles the British plan brought iris 
Sir W. H. White. There are 6in. quick-firing guns b 7 
fourteen where we have twelve, and a turret fore and hy 
each containing two 12in. guns. This, with the op’ 
formerly shown in the United States gun tables at the 
Naval Annual, would give a fire energy per minute ' 
378,972 foot-tons. With guns equal to our own 12in ee 
6in., 560,513 foot-tons; and with the new guns und 
construction still more. The Kearsarge’s energy of fie 
is nowhere,”’ compared with this. 
It may be naturally objected that, to test a system y, 

ought to have the same gunsin each ship, and this we admis, 
so that we concede that Admiral Sampson may claim ay 
increase of energy of fire for the system, that is exaetly 
what fire he can get out of the four extra Sin. guns that 
have, as it were, climbed on to the top of the ordinary 
turrets. We do not, however, seriously disturb ourselye, 
by the thought that some foreign ship may some day 
prove formidable from the possession of these Upper 
turrets, for we think that their disadvantages will oye. 
balance their advantages, and that they will not come jn 
The Kearsarge herself fails to have the great energy of firs 
she might possess, because her 5in. guns have only 
153,856 foot-tons per minute, whereas the older type of 
6in. gun would have given 288,938 foot-tons, and newer 
6in. quick-firing guns much more. 


— -*#ee- — 


ENGINEERING IN INDIA, 


Goop news for British engineers and for the famine. 
stricken provinces of India is the sensible policy which Lord 
George Hamilton, in the House of Commons on Tuesday, 
announced his intention of pursuing. The main objects 
upon which the Government of India would concentrate 
their attention in the future, said he, would be, in the first 
place, to continue the development of the railway system, 
They would next endeavour to push irrigation, especially in 
the present famine districts; and, lastly, they would do 
everything they could to vary and diversify the occupations 
of the people. British engineers will, we feel sure, agree 
with us that the first two intentions are highly commendable. 
Lord George, in the course of further remarks, paid a hand- 
some tribute to the benefit which railways had conferred upon 
India. ‘ Railways,” he said, ‘‘ were always useful, and if 
it had not been for the railway communications established 
during the last twenty years, the people would have died by 
tens of millions.” Irrigation, also, he by no means under- 
values, but he points out that it can hardly be considered a 
universal panacea. On this point he observed that “ it had 
been suggested that the expendituie on irrigation should be 
largely increased, but it was only where great rivers spread 
over large districts that irrigation works could be completely 
successful. In some parts of India irrigation works had not 
paid at all, because they were dependent upon the local rain- 
fall. It was only in a limited area that such works could be 
successfully carried on, but Lord Curzon had largely increased 
the annual sum devoted to irrigation, and he had also en- 
couraged local authorities to construct small irrigation 
works.’ From an engineering standpoint, no less than from 
a humanitarian point of view, it is highly gratifying in con- 
nection with Indian famines to find the Government fully 
alive to the importance of railways everywhere, and irrigation 
works wherever possible. 


THE EFFECTS OF LIGHTNING ON ELECTRIC LAMPs. 


In our issue of the 16th February last, we drew attention 
to some curious photographs which had been reproduced in 
the correspondence columns our contemporary Nature. 
These photographs purported to show discharges from electric 
lamps at Dover in consequence of lightning flashes. Paths 
of light proceeding from the lights formed grotesque dia- 
grams over the photographs. It was distinctly stated that 
when there were no lightning flashes there were none of these 
paths of light. In consequence of thisstatement the question 
of movement of the camera, which at once suggested itself 
on looking at the photographs, was immediately put aside, and 
we discussed the question on the data provided. We were 
by no means satisfied with the explanations given in a com- 
mentary letter by Sir George Stokes, but taking the photo- 
graphs to represent an electrical phenomenon, which, under 
the circumstances, we may easily be pardoned for doing, we 
suggested a series of experiments. These will not now be 
needed, for we understand from a letter in the issue of 
Nature of the 5th inst. that there is no doubt that the effects 
were due to movement of the camera. The camera, it appears, 
was at first fixed, but had, as it turned out, been moved 
after the flash, without the cap being replaced on the lens. 
The result of this was just exactly what might be expected. 
There were trials of light from the lamps. Evidently, on 
those occasions on which there was no flash at all, the cap 
must have been replaced before the camera was moved, for 
otherwise the same results would have occurred. It was, of 
course, just these photographs taken when there was 10 
lightning flash, which did not happen to be moved and 
because of this the scientific world has had to rack its brains 
to find an explanation for results brought about by careless 
manipulation and irregularly conducted experiments. 


REMARKABLE TRADE STATISTICS. 

Tus term may truly be applied to the Board of Trade 
Returns for March, and for the first three months of the 
year, since they show a degree of prosperity to which the 
country has been a stranger for some twenty-five years past. 
The value of the machinery and mill-work shipments reaches 
the very unusual total (for one quarter) of over 4} millions 
sterling. The exact figure is £4,764,901, which is an improve- 
ment of nearly a quarter of a million sterling upon the 
corresponding period of a year ago (£249,541). The improve- 
ment appears to have been pretty evenly distributed over 
most of the chief markets, and relates to nearly all descrip- 
tions of engines and machinery. Iron and steel shipments 
for the quarter advanced in quantity from 708,653 tons to 
966,188 tons; and in value from £5,473,155 to £8,269,500. 
This enormous increase in value is convincingly demonstra- 
tive of the great rise which has taken place during the last 
twelve months in the level of values. The value of railroad 
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the quarter has improved from £635,648 last year to 

jron for this year. Doubtless military engineering operations 
£791,653 antl for the improvements in the quantity of rail- 
are respon shipped to South Africa from 5162 tons a year 
way erent tons now, and in value from £26,806 to £103,056. 
to 16, noticed that the quantity has about trebled, and 

It wile almost quadrupled. Railway construction of a 
the ve | nature has evidently been proceeding apace in 
penceli for the 9663 tons of the opening quarter of 1899 
Austra  Seacel doubled, the new figure being 18,405 tons; 
has og value also has more than doubled, having risen 
whilst 3 529 to £117,113. It is noteworthy evidence of 
gr y in the home engineering trades that British imports 
po ; should have increased this quarter as follows, com- 
a a vith the corresponding quarter of a year ago :—Ore, from 
pared ¥ tons to 35,451 tons; regulus and precipitate from 
18,696 “to 22,579 tons; unwrought a part wrought, 


90.572 tons 
= 15,149 tons to 19,437 tons, 


SOLID HYDROGEN. 


irse at the Royal Institution last Friday even- 
Professor Dewar gave a very interesting display of 
pa riments with liquid hydrogen, and was quite successful 
ps reducing this element to a solid state. It was a wonderful 
jecture and all the more so in that almost without exception 
every experiment went off as well as could possibly be desired. 
Liquid air, liquid oxygen, liquid nitrogen, and liquid hydrogen 
one on the lecture table in as great profusion almost as 
though they were only water, but one could guess the amount 
of labour and patience which had been expended in their 
roduction. When we consider the first lectures given by 
Professor Dewar in the beginning of his investigation into 
low temperatures, and when we remember the small 
quantities of liquid then produced, we could appreciate the 
yast strides which have been made in this interesting 
investigation. The ease, moreover, with which the most 
difficult experiments were carried out, are ample evidence of 
how thoroughly Professor Dewar and his assistants have 
mastered the behaviour of the subjects of their investigations. 
We may be permitted, we think, to write “their” investiga- 
tions, for at the close of the discourse Professor Dewar spoke 
in hearty terms of the help afforded to him by his assis- 
nts. 

> the beginning of the evening Professor Dewar related 
how that almost from the very first chemical authorities had 
been of the opinion that could hydrogen be condensed so as to 
appear ina solid state, it would have a metallic appearance. The 
chemists holding this view were numerous and authoritative. 
Their names included Black, Lavoisier, Daniel, and Dumas. 
4 dissentient voice was, however, that of Dr. Odling, who did 
not hold this view. He said that in his opinion hydrogen 
was an essentially neutral body, andthat he would not expect 
it in its solid state to be of metallic appearance, and to him 
telongs the honour of foretelling that which is now recognised 
to be the case. 

Liquid hydrogen possesses properties not held in common 
with the other gases which have been successfully liquefied. 
This was, in a measure, to have been expected, seeing the 
properties possessed by the gas itself under ordinary atmo- 
spheric conditions. Taking, for a a bow! of liquid air. 
When this is observed it will be noticed that the fumes coming 
off from it flow over the sides and descend downthem. It is 
quite the contrary with liquid hydrogen, for in this case it is 
found that the fumes ascend just as do those from boiling 
water. This was what might have been expected, seeing how 
much lighter hydrogen as a gas is than either oxygen or 
nitrogen. As a fact, liquid hydrogen is no less than four- 
teen times lighter than water, and it is almost impossible to 
conceive such a fluid, when one considers that that most 
mobile liquid ether is three-quarters as heavy as water. 

A curious circumstance takes place when liquid hydrogen 

is allowed to boil away in an open dish. Almost as soon as 
itis poured out we see white clouds forming round the top 
of the dish. These are the fumes of air about to liquefy. 
This experiment was shown on Friday last, and when the 
hydrogen had all boiled away there was found in the dish 
quite an appreciable quantity of liquid air, formed in con- 
sequence of the intense cold of the evaporating hydrogen, 
which was poured out by Professor Dewar on toacloth. It 
did not remain there long, for it disappeared almost as scon 
as it had made its appearance. Indeed, the difficulties of 
keeping the gases in their liquid state are evidently very 
great. Of course, they are kept in vacuum flasks, and in the 
case of the hydrogen flasks some of these are swathed in a 
covering, and the flask itself is kept in a vessel surrounded by 
liquid air and carefully covered up. 
_An interesting experiment showed the difference between 
liquid oxygen and liquid nitrogen. An equal quantity of 
each was put separately into two glass vessels, and the air 
exhausted from each. The nitrogen gradually became viscid, 
and finally solid, while the oxygen remained liquid. It is 
impossible to solidify oxygen by this means, owing to the 
difference in the vapour tension of the two gases. If, how- 
ever, a modification of Wollaston cryophorous be employed, 
and liquid hydrogen be used to cool one end of it, then liquid 
oxygen contained in the other end would solidify. This 
experiment was actually performed. 

A glass vessel consisting of a long tube, a part of which had 
been blown out to form a larger receptacle, was then pro- 
duced. It contained hydrogen which had been sealed into 
the tube under pressure. The end of this tube was dipped 
into boiling hydrogen, and the hydrogen inside the tube 
began to liquefy and collect in the end of the tube. On being 
removed from the boiling hydrogen the liquid inside the tube 
Was observed to very soon revert to the gaseous state. This, 
it was explained, was a most important experiment, having 
regard to the determination of the density of hydrogen 
and other questions. The next experiment was the actual 
solidification of hydrogen, which was carried out with the 
utmost success. Using one of the ordifary vacuum tubes to 
contain the liquid hydrogen, this was immersed in a further 
vessel containing liquid air. When the pressure inside the 
tube containing the liquid hydrogen was very gradually 
reduced the liquid was first of all seen to boil gently, then 
much more quickly, and suddenly part of it became solid, the 
remainder following very quickly. As far as could be seen at 
4 distance from the lecture table it was a thick, sticky, 
Whitish substance which was produced. Professor Dewar 
mg of it as being a white frothy flocculent solid, and said 
that, though it looked opaque as seen by reflected light, in 
reality it was transparent. The melting point of this solid is 
ie — 258 deg. Cent. or 15 deg., of absolute temperature. The 
eed point of liquid hydrogen is — 250 deg. Cent., a difference 
ronly 8 deg. Its solidification had been, said the professor, 
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a matter of considerable disappointment. It was to have 
been expected that it would have been useful as an agent for 
obtaining still lower temperatures than had up to now been 
reached. Had it remained a liquid to a lower temperature 
this might have been accomplished, but in its solid form it 
did not lend itself easily to such a purpose. 

The uses of liquid hydrogen were manifold. With it, for 
example, solid oxygen can be prepared from the liquid by 
simply pouring the hydrogen on to the oxygen. This experi- 
ment was performed, and on being struck with a rod the 
solid oxygen gave out a ringingsound. The solid oxygen was 

oured out of the tube and its fall on to the table could be 

eard. Intense cold affected the luminosity of coal gas. An 
experiment showed the difference in luminosity of this gas 
when burnt:—(1) As it came from the mains; (2) after 
having passed over solid carbonic acid; (3) after having 

assed over liquid air; and (4) after having passed over liquid 

ydrogen. In the latter instance the luminosity was practi- 
eally nil. Liquid hydrogen was also useful in the separation 
of the more volatile gases of a mixture. The behaviour of 
metals as regarded their conductivity of electricity at low 
temperatures was an interesting study. It had been supposed 
from investigations carried out with liquid air that at 
absolute zero of temperature there would be no resistance at 
all to electricity. By means of subsequent experiments at 
the lower temperatures now possible it had been discovered 
that the curve of resistance took a sudden bend in such a 
direction as to indicate a definite temperature for absolute 
zero. The difference of conductivity, however, of copper 
between the temperatures of liquid air and liquid hydrogen 
was most strikingly shown. In the first instance a coil of 
copper wire, in series with an electric incandescent lamp, 
had a current of electricity passed through it. At ordinary 
temperatures the lamp showed no indication that any 
current was passing through it. When the coil of copper was 
immersed in liquid air the filament of the lamp just showed 
red, and when liquid hydrogen was substituted for liquid air 
the lamp suddenly lit up brilliantly. The resistance of 
copper was, in fact, fifty-seven times less at the temperature 
of boiling hydrogen than it was at the temperature of melting 
ice. Another experiment showed how that by means of the 
application of liquid hydrogen to the outside of a discharge 
tube the discharge became more brilliant. 

At the conclusion of the discourse proper, Professor Dewar 
gave—at the instigation of the audience—that which is very 
rare indeed at the Royal Institution, namely, a_ speech. 
In this he referred to munificent donors, among them the 
Goldsmiths’ Company, which had rendered it possible to con- 
duct the researches, which of necessity were costly. It would 
have been equally impossible to carry the experiments out 
without the whole-hearted co-operation of his assistants Mr. 
Lennox,'Mr. Heath,and Mr. Petavel. There were some people, 
he remarked, who held that the researches were not worth 
the money they were costing. In reply to this he could only 
say that this was not his opinion. 


DOCKYARD NOTES. 


A WEEK or two ago we spoke of a special mast to be fitted 
to the French cruiser Guichen to carry a Temperley trans- 
rter. From a French naval correspondent we learn that 
this proposal refers to the Jeanne d’Arc, and that the Guichen 


Temperley 


arrangement will more probably be a transporter slung upon 
one of the big davits, as illustrated in the accompanying 
rough sketch. This, no doubt, will answer equally well as a 
mast, save that the transporter will bea fifty-foot one instead 
of a sixty-footer. 


In the matter of coaling the French Admiralty is in 
marked contrast to our own. Every British ship of size 
carries a Temperley, but the matter pretty well ends there ; 
there are rarely winches to work them properly, so that the 
ship is dependent on the collier, and often has to resort to 
hand power from lack of means to properly use its Temper- 
leys. This is notably so in the Royal Sovereign class: but 
the commanders and engineer officers of the Majestic class 
have vainly asked for extra winches for years. Of course, 
our principle of always doing a thing by hand power if possible, 
is very fine in its way; but like all good things it can be 
abused. And in war time every extra minute spent in coal- 
ing ships would be important—possibly of deadly moment. 
Moreover, seeing the strain that watching for torpedo boats 
will cause every night, it is imperative that labour when in 
harbour should be reduced to the absolute minimum. Con- 
sequently in peace time everything should be done to 
facilitate coaling by the most expeditious and least laborious 
means, for it is very certain that such cannot be extem- 
porised in war time, and the theory that the dockyard people 
will do the coaling is all theory. They will be far too busy 
over repairs, nor will there be any spare men at the depdts. 
Yet, despite all this, we proceed in a most casual fashion, and 
the whip is the real mainstay of coaling. 


THE Spartiate has arrived at Portsmouth to complete for 
sea, 


Tue Admiralty placed orders for 150,000 tons of best Welsh 
coal at Cardiff last Saturday. Some of it is at 21s. 6d. per 
ton, the rest at 21s. All is to be delivered at an early date. 


Most of the officials at Devonport dockyard have been in 
trouble about oil for the last few months, some 11,000 gallons 
being short. One or two indeed have got into serious trouble 
over it. Having, however, failed to lay hands on anyone as 
the thief, the powers that be ordered a digging, and they have 
found the oil. It has leaked through several feet of concrete 
and saturated the soil below. The question now is, what will 
be done with those unfortunates who got into trouble over the 
matter. i 


From Le Yacht this week we learn that the Admiral class 
are to be reconstructed. According to our contemporary, 
they have next to no fighting value—a very true remark. 
Le Yacht goes on to say that the bow and stern are to be 
plated with 4in. Krupp, the lower deck is to be armoured, a 
raised forecastle to be added, anda couple of 6in. Q.F.’s will 
replace the bow barbette. All very nice; but we have heard 
nothing of it over here, and cannot be rid of a shrewd sus- 
picion that we are only quoting a badly translated version of 
our own remarks a week or two since, when we spoke of the 
might-be. We shall be interested, however, to watch the 
course of the paragraph, and wonder how many naval annuals 
it will creep into. Usually Le Yacht is accurate in its naval 
intelligence, but this week it has generally come to grief, for 
it goes on to talk of the coming launch of the Drake at 
Portsmouth and the Essex at Pembroke. 


THE French torpedo boat No. 229 has made 25-5 knots 
mean speed on her trials. The destroyer Pique has just been 
launched at Graville, near Havre, and Normand has launched 
the Fauconneau. Both these boats are of the Durandal type, 
but will have four funnels instead of two. 


THE Jena has progressed sufficiently to have a basin trial 
of her machinery. 


ALL the woodwork has been removed from the old French 
coast-defence ships Indomptable and Caiman, and 10-8 guns 
of the latest model are being mounted in place of their old 
heavy pieces. The Terrible, of the same class, has already 
received a couple of modern 10: 8in.—guns originally destined 
for the Requin, which is re-boilering. 


SIR W. RENNY WATSON. 


THE death took place on the 7th inst. at Edinburgh—where 
he had been residing for some time—of Sir William Renny 
Watson, a director of the well-known engineering firm of 
Merrilees, Watson, and Yaryan Company, Limited, and of 
Watson, Laidlaw, and Co., Glasgow, also—until quite recently 
—chairman of the Glasgow and South-Western Railway 
Company. The deceased had been in failing health for some 
time, and on this account had to relinquish much of his 
public work. His resignation as chairman of the Glasgow 
and South-Western Railway was announced at the haif- 
yearly meeting of the company, held on the 13th ult. In 
that position he had rendered valuable service, and though 
relinquishing the chairmanship, he continued a director of 
the company. Sir Renny Watson was a native of Hawick, 
where he was born in 1838, being thus in his sixty-second 
year. Having served his apprenticeship as a mechanical . 
engineer, he settled in Glasgow about thirty-five years ago as 
agent for Platt Brothers, of Oldham. A few years later he 
joined the firm of Merrilees, Tait, and Co., now the Merrilees, 
Watson, and Yaryan Company, and latterly also became a 
partner of the engineering firm of Watson, Laidlaw, and Co., 
Kingston, Glasgow. He was a director of the National Bank 
of Scotland, and for a period was a councillor for the city of 
Glasgow, and a member of the Clyde Trust. He married in 
1866 the daughter of Mr. Edward Caird, of Finart, Dumbar- 
tonshire, and in 1892 he was created a knight. Apart from 
his business pursuits, Sir W. Renny Watson took a 
close interest in literary and scientific movements, his 
interest in geographical research being especially keen. He 
was president of the local branch of the Royal Geographical 
Society, and entertained Dr. Nansen on the occasion of his 
visit to Glasgow after his Polar expedition. Much of his 
time was also devoted to charitable and philanthropic work. 
He was a director of the Glasgow Workmen’s Dwellings 
Company, Limited, and he also took a deep interest in the 
work of the Victoria Infirmary, and was chairman of the 
Governors. Besides having great business aptitude, he was 
possessed of considerable intellectual attainments, and was a 
man of genial temperament, and enjoyed the friendship and 
esteem of a very large circle of acquaintances. He is sur- 
vived by Lady Watson. 


CATALOGUES. 


THE Roller Bearings Company, Limited, Delahay-street, West- 
minster. Catalogue, price list, and testimonials. 

John Langfield and Co., Cromwell- buildings, Manchester. 
Automatic moist-air heating and ventilating apparatus. This 
pamphlet describes the Langfield system. 

Mather and Platt, Limited, Manchester. Illustrated pamphlet 
describing Reeves’ patent filters and filtering plants installed for 
town supplies and industrial purposes, 

The Rankine Patent Feed-water Filter ¢ ‘ompany, Limited, 
Liverpool. Descriptive catalogue of the Rankine feed - water 
filter.—In the book is given a list of ships, the boilers of which 
are fitted with this device. 


Wir# a view to the ultimate adoption of the biological 
process of sewage treatment, the Corporation of Leeds have for 
some time been on the look-out for a suitable piece of land. A 
suitable estate has now been discovered, the Sewerage Committee 
last week decided to recommend the City Engineer to report on 
the scheme. This is the Gateforth estate, consisting of 1882 acres 
situated in the lower valley of the Aire, about five miles east of 
Selby, and fourteen miles from the — works at Knostrop. ‘The 
levels are such that the sewage could be allowed to flow to it by gravi- 
tation. Not only do the levels of this estate permit of gravitation, but 
they are also above the flood level, and the land, which is entirely 
light loam on a considerable depth of red sand, is said to be suit- 
able for the purposes in view. The biological processes of treat- 
ment likely omg adopted will probably not require more than 
about 200 acres, so that only a small part of the estate will be 


used for sewage purposes, 
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650 K.W. FERRANTI-PLENTY PLANT. 


WE illustrate the latest unit which has been added to the | 


equipment of the central station of the London Electric 


Supply Corporation at Deptford, and it will be seen that this | 


is a unique plant in so far, at least, as size is concerned, for it 
is the smallest alternator in point of output which has yet 
been constructed to generatecurrent at a pressure of upwards 
of 10,000 volts. It is also probable that in this respect it will 
remain unique, at least for Deptford, for the necessity im- 


posed of constructing a machine with a sufficient margin of | 


safety in insulation somewhat severely limits its lineal di- | 
| Deptford, so fears of the polyphase ‘“‘ bogey” will disappear, | 


mensions at the lower scale. The Ferranti Company has 


already built machines having various outputs of 1000 kilo- | 


watts and upwards for Deptford, generating current at a 


pressure of from 10,000 to 11,000 volts, and very valuable ex- | 


perience has been accumulated at that station, and 
admirably successful results have been obtained with the 
alternators, so that in all probability the future extensions 
will be in the direction of units capable of giving an output 
of 1500 kilowatts, or even more. 
necessity which experience has shown for a small machine to 
take the early morning load which has rendered the building 
of such desirable; though there is little doubt that its value asa 
link between units of larger size will be abundantly demonstrated 
during the heavy demands which will be made upon Deptford 
when the loads of the winters to come have to be carried. 
Except for the magnetising current which the installation of 
new consumers imposes upon the output of the alternating 


current companies, it may be said that the variations between, | 


say, 1.30 a.m., and 6 or 7 o’clock in the morning. do not alter 
much; and it is for this reason that there is not likely to be 
any great opening in London at least for machines of the 
size which we have now under notice. As the more or less 
imaginary difficulties of running at extra high-pressure are 
overcome by a more extended knowledge, it becomes 
likely that voltages of 10,000 and even higher, directly 
generated from an alternator, may become general, and that 
we may then see combinations of plants on somewhat similar 
lines to the one we illustrate adopted by country munici- 
palities. There isno reason save ignorance—if that, indeed, 
may be called a reason—why alternators of two or more 
phases should not be constructed in this country far better 
than on the Continent or in America; and we cannot but look 


Indeed, it is only the | 


| with confident hope to the placing of orders*for high and 
| extra high tension machines, for traction as well as lighting 
purposes, with our own well-known home manufacturers in 
| the near future. The idea of generating current at a 
low pressure, and then transforming it to a much higher 
pressure in the same station, is and must be wrong, and 
indicative either of want of experience or courage, or both; 
and we are of opinion that the stations in which such practice 
has been adopted have not come to stay. Engineers have so 
far had but little experience in this country of polyphase 
currents, but this is a defect which every day remedies, and 
as the difficulties of high tension have been overcome at 


and we shall combine extra high tension and the necessary 
| departure from single-phase design. 

For many years after Mr. Ferranti ceased to direct the 
engineering of the London Electric Corporation, three or four 
of the nine or ten alternators installed at Deptford were 
engaged in generating current at about 2500 volts, but these 
have now been either converted to 10,000-volt machines, 
have been sold, or relegated to the scrap heap, or have been 
replaced by others, so that to-day all the machines at the 
station are capable of working at a pressure of 10,000 volts, 
with the exception of a pair of small rope-driven alternators, 
which still supply for local and experimental purposes at a 
pressure of 2500 volts. Two of the old Grosvenor Gallery 
rope-driven machines have been replaced by the one whic 
we now illustrate, and which may possibly be duplicated if its 
anticipated value is fully demonstrated. It is capable of 
giving an output of 60 ampéres at 11,000 volts, when run- 
| ning at a speed of 250 revolutions per minute, and asa matter 
| of fact we understand that such output has been exceeded 
| without any diffieulty by as much as 20 per cent. upon 

several occasions during the past winter. 
The armature, which consists of thirty-six bobbins, and 
| which we diagrammatically show, is arranged differently from 
allother Ferranti alternators, in that the two halves, which are 
separated by means of ‘“ dummy bobbins,” are in series, and 
that, owing to the positions of the “ earth” and high-tension 
bobbins, and the manner of the connection between the two 
halves of the machine, the difference of potential across the 
dummies is only 5000 volts when the machine is giving 
its full output at double that pressure. A glance at the 
‘diagram will suffice to show the method which has been 


SwarEna. 


| adopted, and to convey to our readers the many important 
advantages which such a system of connection carries with 
it. The actual construction of the armature bobbins is in 
all respects, save only those of dimensions, similar to the 
general practice of the Hollinwood Works. Each pair oi 
bobbins is riveted between bronze castings, which have been 
accurately machined for their reception ; and these castings 
are in turn mounted on to steel bolts, which at their other 
|end are screwed into heavy cast iron nuts fitted into 
chambers constructed in the rim of the wheel. It is, of 
course, essential that both bolt and nut should be completely 
insulated from the wheel, and for this purpose the bolts are 
covered with ebonite, which has been “ cured ”’ on to them. 
The nuts are carefully clothed with micanite, the joint 
between which and the ebonite of the bolt receives most 
| particular attention. When the bolts have been screwed 
| into their nuts they are fastened into a “gig,” which 
| firmly holds both nut and bolts in position, and such 
| position is rendered permanent by the pouring into 
| the fly-wheel recess of a composition made of powdered 
glass and sulphur, which cools into a condition of great 
hardness. The brush of the armature can be readily 
| secured by the adjustment of the nuts of the armature bolts; 
| a slight tightening down of all the side nuts, where required, 
if a bobbin is out of truth, being simply and quickly effected. 
| The fly-wheel upon which the armature is mounted is of cast 
|iron, and is, as will be noticed, of large section. Ample 
allowance for any possible stresses has been made in the 
strength of the arms, which are attached to the shaft by 
means of steel rings shrunk round the turned bosses of the 
arms. The whole armature wheel is carried on a mild steel 
shaft which has a diameter of 10in. in the main bearings, 
but which is swelled out to 15in. at the part midway between 
bearings, where the wheel is attached. A copious supply of 
oil is provided by means of a pair of pumps attached to the 
end of the shaft distant from the engine, and these pumps 
are capable of any sort of interchange—that is to say, either 
or both pumps are capable of feeding with oil either or both 
bearings. The machine is also provided with a small hand 
pump for the same purpose, so that there should be little 
anxiety concerning the efficient and sufficient lubrication of 
the bearings. When the oil has been over the journals it 
flows back through a suitable system of strainers to the tank 
from which it was first drawn, and the cycle goes on over and 
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ain while any lubricant qualities remain. We may 
over « the oil is introduced underneath the shaft, and over- 
add - n the top, and that further to paint the lily or gild 
flows i gold a complete system of ordinary oil-box lubrica- 
— pee provided, so that when all the other methods 
= failed it will not become necessary to shut down the 
“7 in fear of a hot bearing. , 
The current generated in the armature is taken off the 
lector by three brushes, any one of which is of ample pro- 
“ ~ 9 to do the whole of the work alone. The collector 
ee sonalels of the usual split metal ring, which is carried 
ay armature wheel, to which it is fixed by ebonite in- 
es tors the shanks of which are sulphured in, and the 
- thing, collectors and collector ring, is covered up for 
yee by means of a box casing, having a glass front for 
= sction purposes. The armature of the machine is 
pe by the field magnet frames, each side of which 
. we forty magnets, the pole faces of which are protected 
pe means of micanite caps, and the field windings consist of 


to be coupled to the shaft of an alternator. A great deal 
more depends upon the excellence or otherwise of the engine 
in such a combination than upon the alternator, and 
machines which will not run at all in parallel when driven 
by engines having bad turning moments, will behave per- 
fectly when connected to a steady-running and regular engine. 
A great deal still remains to be done before the three-crank 
tandem compound engine can be said to have reached 
finality in excellence of design, but take it as a type, and all 
for all, we are persuaded that it is still the best engine for the 
purpose we have now under notice. High speeds involve 
light moving parts, and light moving parts involve a multipli- 
cation of cylinders beyond that which was the practice of a 
decade ago. The engines which have been made by Plenty 
and Son to drive the little Ferranti 650-kilowatt alternator 


made th’ 


FERRANTI ARMATURE— 


have three high-pressure and three low-pressure cylinders, 
set in pairs above the crank shaft, the diameters being 16in. 
and 28in., while the stroke is 14in., and the speed, of course, the 
same as that of the alternator, viz., 250 revolutions. The 
total brake horse-power of the engines is 950 horse- 
power, and it is guaranteed that these engines will 
provide such an output, de die in diem, under 
the ordinary working conditions when provided 
with a vacuum of 20in. of mercury. We con- 
stantly read of engines giving results before which 
the figures above mentioned would pale their in- 
effectual lights; but there be results and results, 
and there be conditions and conditions, many of 
them highly impracticable, which go to the pro- 
duction of the figures of high economy. We 
have no figures at our disposal yet which demon- 
strate that Plenty and Son will carry their guarantee 
into effect, but we have no reason to doubt that 
they will be able to do so. All the cylinders of the 


PLENTY ENGINE—SECTION 


copper coils of rectangular section. The pitch line of the 
magnets is 12ft. 6in. in diameter. The frames are carried by 
means of roller bearings, which run on paths provided for 
them at either end, and this path and other considerations 
have been taken into account when provision was made for 
the opening of the field magnet frames, to allow of access 
to the armature for cleaning, overhaul, or examination. The 
machine, since its installation at Deptford some months ago, 
has, we are told, given complete satisfaction in every respect, 
and though designed for an output of sixty ampéres, it has 
frequently been required, owing to the demands on the | 
station and the condition of other plant, to supply a 
much heavier current and for long hours at a stretch. | 

The engines which have been employed to drive the above- | 
described alternator, and which have been built by Plenty and 
Son, Newbury, are of a type which is becoming increasingly 
popular wherever the steady running of alternatorsin parallel 
1s to be desired. The three-crank engine gives, broadly 
speaking, the required equality of turning moment which 
cannot be obtained from the more old-fashioned cross-com- 
pound engine, and the mounting of the cylinders in tandem 
fashion compounded over each crank secures a continuity of 
steady turning which cannot be had even in a three-crank 
engine, in which the steam is used expansively in three 
cylinders, The output of any alternator in actual work is 
constantly varying, and where such a machine is directly 
connected to the engine shaft it is of the first importance 
that perfect regularity of effort should be secured, and this 
Without the necessity of relying upon an unduly large fly- 
Wheel. Cross-compound engines and three-crank triples are 
very good in cases where a rope drive on to the alternator 
and a heavy fly-wheel are used, but the introduction of direct 
coupling has rendered something better a sine qud non. It 
's quite true that objections are urged against the three-crank 
tandem compound, because of the grave difficulty which 
arises when an examination of the low-pressure piston is 
required, but every engine yet designed has some objection 
to be found to its adoption, and we venture to think that the 
a fliculty in getting at the low-pressure piston, though a real 
one, is more than counterbalanced by the many advantages 
Which such a type possesses, 

Few people are prepared to urge any argument in favour of 
Tope gearing to-day, and any controversy which might arise 
Must surely be as to the merits of the best design of engine 


| elongation of from 27 to 30 per cent. 


engines are steam jacketed, and are provided with 
steam straight from the boilers; but as we noticed 
that the boilers are placed far away, it is at least a 
question whether the steam jackets will be found 
to possess any very great advantage, and indeed, in any 
case, the speed at which the engines are run would give 
cause for doubt concerning the value of the jackets, even 
assuming that the difficulty of keeping them free from 
water—and a grave difficulty it is—had been overcome. How- 
ever, jackets they have, and we shall certainly look with some 
degree of interest to the experience which will be obtained in 
this respect. The pistons of the engines are of cast steel, the 
high-pressure pistons being fitted with Ramsbottom rings, 
and the distribution valves are all of the piston type, taking 
steam inside, loose faces and liners are fitted in all the 
cylinders and valve chests, in order that the necessary re- 
newals may be made expeditiously. It will be noticed that 
large bearing surfaces have been adopted all over the engine, in 
view of the high speed and power of the plant. Thecrankshaft 
is of mild Siemens-Martin forged steel, which has been made to 
stand a breaking strain of 32 tons per square inch, with an 
It is made in three 
interchangeable pieces, with couplings forged or. All the 
main bearing and crank pin journals are of the same dimen- 
sions, each having a length of 13in. and a diameter of 10in. 
The engine is quite enclosed as to its fast moving parts; the 
shaft, connecting-rods, guides, &c., being within a chamber 
which forms the main framing of the engines, and upon top 
of which the cylinders are mounted. Continuous forced 
lubrication is effected by means of oil force pumps attached 
one to each engine, and such supply is still further sup- 
plemented from a separate steam-driven pump which is fixed 
to the main foundations of the engines. Each high-pressure 
cylinder is complete with its own separate stop valve, Picker- 
ing governor, starting valves, &c., and it is quite possible to 
run any one or two, or all three, engines on load at the same 
time. We are told that the plant has been frequently run 
during the winter with two of its engines, while the third has 
been out of commission for adjustment or overhaul; and 
that two of the engines, with satisfactory steam pressure, 
have frequently been called upon to deliver, and have actually 
delivered, an output equal to the full load for which the whole 
has been designed. 


Tue mercantile marine of Holland consists of 624 
vessels, of which number 192 are steamers measuring 235,840 
register tons, 


This connection 


ARMOUR PLATE MANUFACTURE IN GERMANY. 


As our readers are already aware, the German Govern- 
ment will be called upon shortly after the Easter vacation to 
exercise the important duty of deciding whether or not the 
country shall be committed to the comprehensive scheme 
elaborated for the purpose of largely increasing the German 
navy by the expenditure of about £64,000,000 distributed 
over a period of years terminating in 1916, by means of an 
annual outlay of approximately £4,000,000 sterling. The 
objects of the scheme being so well known to the average 
observer, it will be unnecessary to enter into the general 
question on the present occasion, when reference will be 
made to a subject which directly concerns the agitation now 
proceeding in Germany in favour of and in opposition to the 
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great naval programme. But before dealing with this par- 
ticular question, which relates to the manufacture of armour 
plate, it should be pointed out that an impartial and in- 
fluential German contemporary, the Frankfiirter Zeitung, 
when recently discussing the naval scheme, submitted figures 
in order to show that only 8 per cent. of the export trade 
of the country requires protection, and stated that the exist- 
ing navy is adequate for that and other purposes. Since then 
the question has also been raised as to the probable effects 
which the adoption of the new programme would have upon 
the ordinary engineering, shipbuilding, and allied industries, 
which, it is contended, would practically be brought to a 
standstill by the diversion of iron and steel, and fuel and 
labour, to one single purpose. This may perhaps be an 
exaggeration of the condition of affairs that might be brought 
about, but regarded from the standpoint of the official declara- 
tion made by the Government a fortnight ago, counselling the 
exercise of moderation in all industries, and particularly in 
the iron and coal trades, in order to obviate the possibility of 
a financial and industrial crisis througkout the country, 
owing to the inflation of the prices of most raw materials— 
regarded from this aspect the prospective position may be 
well understood to offer some grounds for anxiety in the 
event of the Reichstag pronouncing in favour of the naval 
scheme as proposed by the Government. 

Proceeding now to consider the question of armour plate 
manufacture in Germany, we find a remarkable divergence of 
public opinion on the subject of the makers and the exercise 
of their patriotism in relation to the country at large. It is 
not intended in this place to make any comment on the 
numerous statements which have recently appeared in the 
German papers on the question, but merely to place on record 
some of the assertions which are likely to be of interest in the 
United Kingdom at the present time. In the first place, it 
seems to be admitted, since no contradiction has been forth- 
coming to repeated assertions, that the Berliner Neuesten 
Nachrichten is owned by the firm of Krupp, and the Post by 
Freiherr von Stumm. If this assumption be correct, it is easy 
to understand why these two organs should not only be in 
favour of the naval programme, but also disposed to urge 
upon the Government the advisability of expediting the work, 
so as to complete the scheme in about half the time pro- 
vided for in the estimates. The connection between the 
advocacy of acceleration and the scheme in general is to be 
found in the fact that the firms of Krupp and of Freiherr von 
Stumm are the sole makers of armour plate in Germany, the 
latter being the Dillingen works, in which it is admitted, on 
the one hand that the baron is a shareholder, and on the other 
it is asserted that he is the leading spirit in the enterprise. 
It is assumed that there are two firms of armour plate makers, 
but it is said that the Dillingen works do not compete with 
those at Essen, thus leaving the latter a monopoly of the 
trade in Germany, in consequence of an agreement between 
the two undertakings. However that may be, there has been 
no contradiction of the statements made before the Marine 
Budget Commission that out of total deliveries amounting to 
£13,950,000, Krupp and Stumm have realised together a 
profit of £8,800,000, although it is not clear as to the 
period over which the expenditure by the Government was 
spread. A technical correspondent of the Freisinnige Zeitung 
considers, however, that the extent of this profit is under- 
estimated. He states that Herren Krupp recently tendercd 
for barrels for field guns at 4800 marks, and that a competitcr 
—presumably the correspondent—received the order for the 
same barrels at 1950 marks, the result being an immediate 
reduction by the former from 4800 marks to 1900 marks. 


Similarly, shells were offered by Herren Krupp at 8°50 marks, 
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RAILWAY MATTERS. 


- application has been made for the concession to 
electric tramway in Barcelona from the Parque to the 
de Garay -square. 
: eriment is being made by the Pennsylvania 


AN $F Fompany with nickel steel rails. It is stated that the 
ne of 100 Ib, section, but the percentage of nickel is not 
ras ¢ 
stated 


day of the present month the Myohoung- 

of the Mandalay-Kunlon Railway, and the section 
Ywataung to Alon of the Sagaing-Alon Railway, was 

ened for coaching and goods traffic of all descriptions, 


\ra meeting of the Public Works Committee of the 

a sham City Council, held last week, the re-equipment of the 

Birasng - on the Bristol-road route came up for discussion, and the 
tramway ie construct an overhead electric tramway was carried. 


' : TELEGRAM from Constantinople states that now the 
“ands of Russia regarding the construction of railways in 
ae have been agreed to, it is considered very probable that 
Sse wil put forward similar claims for railway construction in 
Syria. 
accorvine to the Railway and Engineering Review 
of Chicago, the power station of the Third Avenue Railroad, New 
fork, will consume, when in operation, 75 tons of coal per hour, 
or 1} tons yer minute. The plant capacity will be sufficient for a 
load of 100,000 horse-power, 


Tux Tramways Comittee of the Glasgow Corporation 
recommend the appointment as assistant electrical engineer of 
Mr, M. B. Field, London, at a salary of. £400 per annum. He has 
had experience in three-phase work, gained chiefly in the service 
of Brown, Boveri, and Co., en, 


Iv France the total length of electric traction under- 
takings is 467°2 miles, the power in kilowatts 28,308, and the 
number of cars 1295, The number of trolley lines is 56, conduit 
jines 3, third-rail systems 5 accumulator systems 6, mixed systems 
6, the total number of lines thus being 72. 

Wuen the British army entered Bloemfontein several 
lncomotives were found on the railway with their piston-rods 
removed. These had been buried by the English engineer by order 
of the Free State Government, in order to render the engines 
yseless, but the rods were ultimately recovered and the engines 
quickly put into order, 

Oy Monday passenger trains again began to run over 
the Porthkerry Viaduct of the Vale of Glamorgan Railway. It is 
two vears since the collapse, and now a prosperous era is anticipated, 
and was initiated this week by an improved train service, which 
will result in the improvement, as well as place ex rovte, and give a 
weekly market to Llantwit Magor. 


Tue Leeds Tramways Comunittee have accepted 
the tender of the Electrical Construction Company, for an 
additional steam dynamo at the tramway electric generating 
sation. It is to be delivered in ten months, and will cost about 
£10,000. The Committee have the option of ordering two more 
seam dynamos from the firm at the same price. 


Tut Highland Railway is going to make a new depar- 
ture with regard to cyclists’ fares this season. ‘Tickets for rider 
aad machine will be issued at reduced rates, and will entitle the 
passenger to start, say from Perth, to take a run in the Highlands 
and rejoin the train if he pleases, not at the station at which he 
originally set down, but at another at his convenience. 


Ay Indian paper states that the fares on the Eastern 
Bengal Railway were to be raised on the first of the present 
month, The advanced fares apply to all classes. There is very 
great complaint about the management of this line, says our con- 
temporary, and the public dissatisfaction is likely to be intensified 
by the enhancement of the railway fares. The trains are slow and 
sometimes unpunctual. 


Aw International Congress on Tramways is to be held 
in Paris from September 10th to 13th, under the auspices of the 
Permanent International Union of Tramways. Particulars may 
be obtained from the general secretary, Mr. F. Nonnenberg, 89, 
Rue Potagere, Brussels, or from the secretaries of the Paris Inter- 
national Assembly, 5, Henrietta-street, W.C. The Congress will 
include in its programme the questions of heating of carriages, 
brakes, electrical traction, and other matters. 


On the first 
Nawnghio section 


CONSIDERABLE discussion has recently taken place in a 
west country daily paper with regard to the birthplace of the loco- 
motive steam engine. Camborne would appear to be entitled to 
the honour, having been the birthplace of Trevithick, who in 1802 
huilt a model locomotive, the remains of which are now in South 
Kensington Museum, Inthe same year Trevithick patented, along 
with Andrew Vivian, a high pressure non-condensing steam engine, 
oad used chiefly for propelling carriages on common roads or 
railways. 


Last week Mr. A. P. Trotter, electrical adviser to the 
Board of Trade, held an inquiry with regard to an application by 
the Town Council of Salford for sanction to borrow a sum of 
£227,392, being the balance of the amount required for the recon- 
struction and electrical equipment of the Salford Tramways, under 
the powers of the Salford Corporation Act, 1899. Mr. Trotter 
said he would report to the Board of Trade in the usual manner, 
and, in view of the urgency of the matter, he would make his 
report at once. 


Tuk Tramways Committee of the Manchester City 
Council have begun the work which will ultimately end in the pro- 
vision of an electric service of cars for the city. Vacant land to 
the extent of about six acres has been bought at Cheetham Hill, 
and an electric car shed is there being built. An order for 7500 
tons of rails has been placed with Bolekow, Vaughan, and Co., of 
Middlesbrough. The line to be first relaid is that by which 
Cheetham Hill is connected with the middle of the city.” Orders 
for 450 cars have been placed. 


_Somk particulars of the state of construction of the 
Uganda Railway were given in the House of Commons by Mr. 
Brodrick in reply toa question by Mr. Labouchere. Mr. Brodrick 
said that on pe dy 31st, 1899, 279 miles of the railway had been 
completed, leaving 303 miles to be finished. Since that date 83 
miles have been completed, and the remaining 220 miles are under 
construction, All the locomotive and constructional plant, and 
nearly the whole of the permanent way materials necessary to 
complete the railway have been obtained, and it is estimated that 
the £3,000,000 originally voted by Parliament has now been spent. 
A Bill to make further provision to complete the work will be 
Introduced at once, 


_A consoLipation locomotive has just been built for the 
New York, Ontario, and Western Railroad, to the designs of Mr. 
George West, the superintendent of motive power. The engine is 
to be used as a pusher for heavy coal trains over the mountains, 
and weighs 884 tons, of which 76 tons is taken by the 55in. drivers. 

e cylinders are 2lin. by 82in., and the steam pressure 200 lb. 

The boiler is a straight-top type, with wide elevated carbon steel 
fire-box, having quadruple riveted horizontal seams. The heating 
Surface of the tubes is 3095 square feet, and of the fire-box 194 
‘quare feet, making a total of 3289 square feet. The grate surface 
is 87°4 square feet. The tender weighs, loaded, 43 tons. It has a 
De, capacity for water of 4500 gallons, and a coal capacity of 


NOTES AND MEMORANDA. 


A SHEET of water lin. thick and one acre in area weighs 
101 tons, 


Tue mile as a measure of distance originated with the 
Romans. It comprised a thousand (mille) paces. 


In the month of February 993 vessels, measuring 
152,141 register tons net, used the North Sea and Baltic Canal, 
against 1122 ships and 135,938 tons in February, 1899. The dues 
collected, however, showed an increase, 


Tue Turkish merchant navy now comprises 177 
steamers, measuring 58,983 tons, and 2205 sailers, measuring 
141,055 tons. Of this total, 150 steamers, 51,166 tons, and 684 
sailers, 81,365 tons, belong to the port of Constantinople. 


AccorpinG to Professor Borchers, the well - known 
electro-metallurgist, the world’s manufacture of calcium carbide is 
utilising a power equal to 180,000 horse-power ; that of the alkalies 
and combinations of chlorine, 56,000 horse-power ; of aluminium, 
27,000 horse-power ; of copper, 11,000 horse-power ; of carbo- 
rundum, 2600 horse-power. 


A sT£AMER which, it is claimed, will be of larger 
dimensions than any yet afloat, has been ordered by the Nord- 
deutscher Lloyd, to be built by the Stettin Vulcan Company. Her 
length is to be 706ft., her engines—on the Schlick system—will be 
of 44,000 horse-power indicated, and her speed 24 knots. The 
boat is to be delivered in 1902. 


DvrinG last month Scotch shipbuilders launched 27 
vessels, of 39,210 tons gross, as compared with 23 vessels, of about 
29,516 tons gross, in February, and 33 vessels, of 67,135 tons 
gross, in March last year. For the year, so far, Scotch builders 
have launched 63 vessels, of 99,930 tons gross, against 117,940 tons 
gross in the corresponding period of last year. 


EnGutsu shipbuilders in March launched 22 vessels, of 
69,039 tons gross, against 11 vessels, of 23,770 tons gross, in 
February, 31 vessels, of 89,705 tons gross, in March last year, and 
26 vessels, of 58,160 tons gross, in March, 1898. For the three 
months English builders have launched 52 vessels, aggregating 
about 135,765 tons gross, as compared with 81 vessels, of 202,864 
tons gross, in the first quarter of last year. i, 


A PAPER was read before the Northern Society of 
Electrical Engineers recently by Mr. A. H. Gibbings on “Electrical 
Driving of Factories from the Public Point of View,” in which was 
given an interesting table showing the extent to which the electric 
motor has been adopted in 97 towns of the United Kingdom. 
Manchester comes easily tirst there being on the municipal mains 
464 motors with an aggregate horse-power of 1691, Edinburgh 
stands second with 385 motors. 


THE approximate consumption of coal and coke in 
Spain during last year was 4,609,525 tons, More than half the 
coal produced in Spain was mined in the province of Oviedo, 
where the mines turned out 1,604,028 tons last year. The pro- 
duction of coke in Spain in 1899 is estimated at 521,901 metric 
tons, of which 354,901 tous was metallurgical coke, made at the 
mines, and 170,000 tons was coke from the gasworks in the cities. 
The increase over 1898 was 36,953 tons. 

In a paper read by M. A. Ravier before the Association 
Frangaise at Boulogne some time ago on ‘‘ Accidents to Water- 
tube Boilers,” there were given some statistics collected in France 
from 1890 to 1897. Out of 73 accidents reported 52 were due to 
rupture of the tubes, and in the case of 48 of these the exact posi- 
tions of the tubes in the boilers were as follows :—Tubes in the 
bottom rows, 17 ; in the second and third rows from the bottom, 6 ; 
in the intermediate rows, 18 ; in the top rows, 7, 


Tuer gold production of New South Wales for last year 
amounted to 509,418 oz., valued at £1,936,985. This is 168,925 oz. 
more than the total yield for 1898, and has only been exceeded on 
three occasions since the opening of the goldfields in this colony, 
viz., in 1852, when the amount obtained was 818,751 0z.; in 1853, 
548,052 oz.; and in 1862, 640,622 oz. In the absence of any new 
finds of importance, the increase in the yield is doubtless due to 
the steady and permanent improvement being made in mining 
methods and in the plants used for the treatment of ores, 


PropaBiy the most ancient measure of which we have 
any record is the cubit, or the length from the elbow to the end of 
the second finger. This measure was used in the building of the 
Great Pyramid, 3500 years B.c., and it was used also by the Jews 
and other Semitic nations. The length differed according to 
locality. A very old cubit measure found at Abydos has a length 
of 25° lin., while cubits of a later date, shortly prior to the Greek 
period, measured no more than 18°23in. The average length of 
the cubit may be taken as 20°63, and that is in fact the length of 
the Great Pyramid cubit. 

EXPERIMENTS on the influence of copper on the me- 
chanical properties of steel, recently carried out and described by 
Mr. A. L, Colby in Stah/ wad Eisen, show that neither a propeller 
shaft with 0°565 per cent. of Cu, nor a gun tube with 0°553 per 
cent. of Cu, showed any defects after forging and hardening ; 
armour plates with 0°575 per cent. of Cu, a | and flanged well, 
answered all the requirements of the American navy. Bessemer 
steel with 0'11—0°65 per cent. of C. and 0°292—0°486 per cent. 
of Cu, showed no red-shortness on rolling, nor did Bessemer steel 
for rails, Martin steel wifh 0°075 per cent. of Cu for fire-boxes, or 
nickel steel with 0°08 per cent. of Cu for bicycles. 

A summary of the mineral production of Canada in 
1899, by Mr. E. D. Ingall, has just been published by the Canadian 
Geological Survey. The increase which has been so marked a 
feature during the past few years was sustained. Compared with 
the corrected total for 1898, the preliminary figures for 1899 show 
an increase of over 22°2 per cent., the increases for 1898 and 1897 
having been nearly 35 per cent. and nearly 27 per cent. respec- 
tively. Of the increase of 22°2 per cent., 15°52 per cent. is 
credited to the increased output of gold from the Yukon placers, 
2°92 per cent. to the increases in the other metallic products, and 
3°84 per cent. to the growth of the non-metallic mineral industries. 


THREE large blowing engines have recently been built 
by an American firm for the Ohio Works of the National Steel 
Company. These engines are of the inverted marine type, with 
air cylinders tandem to and above the steam cylinders. The 
engines are cross compounds with steam cylinders 54in. and 102in. 
in diameter, giving a volumetric ratio of 3°57, the common stroke 
being 60in. The engine is designed to run at forty-five revolu- 
tions per minute, giving a piston speed of 450ft., with an initial 
steam pressure of 160 1b. and 26 in vacuum. The engines will 
develop 5000 horse-power each at forty-tive revolutions, and blow- 
ing 57,240 cubic feet of air per minute to a pressure of 25 lb. per 
square inch, 

Tue results of a large number of interesting experi- 
ments bearing upon the subject of death caused by electric dis- 
charges have been communicated to Comptes Rendus by MM. J. L. 
Prevost and F. Battelli. The tests were made on dogs, rabbits, 
and guinea-pigs, the animals being inserted in a condenser circuit, 
charged bya Ruhmkorff coil, and the electrodes placed in the mouth 
and rectum respectively. It was found that the fatal effect does 
not depend upon the direction of the current, nor upon the quan- 
tity of electricity, but is proportional to the energy—capacity and 
square of potential difference. The mortality did not further 
increase when the spark-gap exceeded 15 mm., and the effect is 
the same for a capacity 1 and a spark-gap of 4 cm., as for a capa- 
city 4 and a gap of lem. On the whole the number of fatal cases 
decreased with increasing weight and age ; two consecutive dis- 
charges of 1000 joules did not kill a dog of 15 1b, weight. 


MISCELLANEA. 


Tur directors of the Norddeutscher Lloyd propose to 
pay a dividend of 74 per cent. for the past working year upon the 
whole of the increased capital, against 7 per cent. for the previous 
year. 


TuIs year it is estimated that there will be a deficiency 
in the Russian coal supply, compared with the demand, of a million 
tons in the Donetz and Dombrooski basins alone. These are the 
two main centres of production. 


A moror car exhibition will be held in Vienna from 
May 31st to June 10th. The Austrian Government is giving its 

tronage to the show. Communications with regard to the exhi- 
bition should be made to the British Consul at Vienna. 


A syNDICATE of continental financial institutions is being 
formed with a capital of thirty million francs for taking over and 
extending and improving the harbour of Bahia Blanca in Argentina. 
The works are to commence on January Ist, 1901, and to be finished 
inside of five years. 


A PAPER on the “ Protection of Public Buildings from 
Lightning,” with special reference to the author’s rearrangement 
of the se conductors of St. Paul’s Cathedral, will be read by 
Mr. Killingworth Hedges, M.I.C.E., at the Royal Institute of 
British Architects on April 23r¢. 


Ir is stated that a company is in course of formation 
for supplying a number of electric boats to work on the Severn at 
Stourport. The boats will vary in size, the larger ones being con- 
structed to carry about seventy passengers, and capable of travel- 
ling from eight to ter. miles per hour. 


Tuer Italian Government have purchased some steam 
motor vehicles of 50 horse-power each from De Dion et Bouton. 
These vehicles are capable of carrying four tons and hauling 
another car carrying eight tons. According to the Autocar, these 
— have been severely tested on muddy roads and up stiff 

ills. 


AccorDInG to the Standard correspondent in Rome, 
the Italian Government have decided to commence without delay 
six armoured vessels of a new type, each to be of 8000 tons. A 
committee of the may may | has recognised the type of these new 
vessels to be better than that which has been adopted up to the 
present. 


A PRELIMINARY agreement has been signed between the 
Municipality of Venice and a company of Italian capitalists for the 
erection of shipbuilding works on the island of Sant ‘Elena, a tract 
of land at the eastern end of Venice. The enterprise will be under 
the general supervision of Comendatore Bigliati, formerly of the 
Italian navy. 


Tut Dundee Gas Commissioners, after careful con- 
sideration and investigation into the merits of the various systems 
of labour-saving apparatus, including the use of inclined retorts 
now used in modern retort-houses, have decided to adopt the 
Arrol-Foulis systera, and have placed a large order with Sir 
William Arrol and Co., Limited, to fit up their new works com 
plete with their patent stoking apparatus. 


Two workable seams of coal have been pierced near 
Penkridge at a depth of 700 yards. seams vary in thickness 
from 2ft. to 3}ft., and the indications leave no reasonable room for 
doubt that the thick coal measure will be reached within the next 
fifty yards. The new source of coal supply, so near to Wolverhamp- 
ton and the Black Country, will prove of inestimable benefit to 
the latter district, where local fuel supplies are scarce and dear. 


ANSWERING a question in the House of Commons last 
Friday respecting the use of traction engines in South Africa, Mr. 
Wyndham said that the importance of mechanical haulage has 
not been lost sight of, and there are more than twenty traction 
engines now successfully employed on transport purposes in South 
Africa. Lord Roberts will consider to what extent additional 
means of traction of this character can be usefully adopted, regard 
being had to the nature of the country. 


Tue alloys used in Japanese bronzes contain a large 
percentage of lead, which improves the patina. The following are 
the constituent elements of three kinds of modern Japanese 
bronze :—(1) Copper, 81°62 per cent.; tin, 4°61 per cent.; lead, 
10°21 per cent. (2) Copper, 76°60; tin, 4°38; zinc, 6°53; lead, 
11°88. (3) Copper, 88°55 ; tin, 2°42; zinc, 3°20 ; and lead, 4°72 
percent. Sometimes a little antimony is added just before casting 
as shown by the following analysis:—Cu = 68°25, Sn = 5°47, 
Zn = 8°88, Pb = 17°06, and Sb = 0°34 per cent. 


Aw exhibition of motor cars will be opened at the 
Agricultural Hall, Islington (to-morrow) Saturday. There will be 
several hundred motor vehicles on view. In addition to exhibits 
made by every British firm in this industry there will be a compre- 
hensive collection of foreign vehicles. Several distinctly novel types 
of cars will be shown, including some which have never before left 
the workshops, having been reserved to make their first public 
appearance at this exhibition. The exhibition is under the control 
of the Automobile Club of Great Britain, and during the latter part 
of the exhibition week all the vehicles taking part in the forthcom- 
ing 1000 miles trial will be paraded at the Agricultural Hall. 


WHEN giving judgment recently in aclaim for salvage 
services rendered in December last to a vessel off Folkestone, Mr. 
Justice Barnes said it was most extraordinary that with the im- 
mense value of the floating British commerce, there was, with the 
single exception of the Ranger, at Liverpool, no salvage craft 
belonging to British owners. It is gratifying to note that his 
remarks have already borne fruit. The Dover Harbour Board has 
decided to have a salvage plant on [geome J improved lines. It is 
to be constructed, we understand, by Merryweather and Sons, 
Limited. The plant will consist of a centrifugal pump with several 
novel combinations. The boiler is to be designed upon fire-engine 
lines, and arranged to use salt water. 


A QUESTION was asked in the House of Commons on 
Friday night with regard to the Admiralty and submarine boats. 
Mr. Goschen, who replied, said the submarine boat, even if the 
practical difficulties attending its use can be overcome, would 
seem, so far as the immediate future is concerned, to be essentially 
a weapon for maritime Powers on the defensive, and it is natural 
that those nations which anticipate holding that position should 
endeavour to develop it. The question of the best way of meeting 
its attack is receiving much consideration, and it is in this direction 
that practical suggestions would be valuable. It seems certain 
that the reply to this weapon must be looked for in other directions 
than in building submarine boats ourselves, for it is clear that one 
submarine boat cannot fight another. 


A SPECIAL type of lightship is being constructed for the 
dangerous coast round Cape Hatteras. She is propelled by steam 
engines and lighted throughout by electricity. The dimensions of 
the vessel will be, length, 112ft.; beam, 285ft.; and depth, nearly 
15ft. She will have three decks, and the hull be divided by 
water-tight bulkheads. The dynamozg and engines will be placed 
on the main deck. Lamps of 16 candle-power at 100 volts are to 
be used for lighting the ship, and the masthead cluster will consist 
of six 100 candle-power 100 volt lamps, controlled by an automatic 
flashing device, driven by a belt off the dynamo shaft, with a worm 
and worm wheel arrangement for operating a circuit breaker. 
These masthead lights will be about 59ft: from the water-line, and 


are to be adapted for either electricity or oil. 
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THE IMPERIAL JAPANESE BATTLESHIP 
ASAHI. 

ALTHOUGH she differs considerably from the Shikishima in 
appearance, the Asahi is practically a sister ship, the sole 
points of difference being (1) funnels ; (2) distribution of the 
24-pounders ; (3) absence of a bow torpedo tube; and (4) mount- 
ing of the big guns. There are, of course, certain minor 
structural differences—such, for instance, as the fact that the 
Asahi has a slightly larger ward-room, and that this ward- 
room is a trifle further aft—but, generally speaking, for fight- 
ing purposes they are identical save for the points of differ- 
ence noted above. ‘here are unseen differences of detail 
also, such as the thickness of the armour deck, but none of 
these affect the fighting value. There is a difference, too, in 
the coal carried, but coal capacity does not show to the eye. 

The details of the Asahi, with those of the Shikishima and 
the British Formidable, are as follows : 


Asahi. Shikishima. Formidable. 

Displavement .. 15,200... 14,350. 15,000 
Materialofhull .. steel steel steel 
Length, feet 400 400 400 
Draught, feet .. 
Guns—l2in. Four lin. Mark LX, for all 

Smaller... 3-pdr. 6 3-pdr.  123-pdr, 


Maxims 


62-pdr. .. 25-pdr. 
S Maxims 
4 


Terpedo tubes, submerged . . aa 4 
atends, inches .. 43... 43 3 

deck, inches .. 4 5 3 

Lower deck, inches... .. 6 
Casemates, .. .. 6 
Barbettes, inches... 14 14 12 
A 12 


Bulkheads, inches. . 


14 
Armour material .. Harvey nickel, all three 


Belleville, all three 

Speed (contract) 18-5 18 
Coal (normal)... @1,400.. 900 
Serews.. Two in all three 


There is some doubt abcut the Asahi’s coal, 1400 tons may 


the Japanese authorities decided that this tube was of no use 
practically, and decreed its abolition. That of the Shiki- 
shima had, however, already been built in, so this ship has it. 
In the Asahi the design was modified, and the bow tube 
dropped out. It is absent also on the Hatsuse, a sister, and 
in the Iwate and Idzumo. 

Under certain circumstances such a tube might be of great 
use in action—for instance, approaching an enemy who pre- 
sented his broadside while the ship possessing the tube wished 
to make a feint to ram. But to use it it would be necessary 
to slow down or reverse engines—both things that might be 
awkward to do in an action. Still the real objection does not 
lie there, so much as in the trouble with sea that a bow 
tube causes. Bow guns, even high up, are always liable to 
get ‘ washed out,” a bow torpedo tube is still more likely to 
be so. In addition to this it raised an unnecessarily large 
bow wave. 
| Incomparison with the Formidable, the Asahi and Shiki- 
| shima have—beside the 6in. and 3in. guns—other points of 


distinct difference. They have :—(1) Complete instead of | 


| 
| partial belts. (2) 6in. instead of Yin. armour protecting the 
| lower deck. (3) Much higher barbettes. And (4) Quite differ- 
| ently shaped hoods to the big guns. 
Of these differences the armour oue is of no immediate 
| moment at present. The Asahi, in the matter of armour, is 
| practically a Majestic with 3in. stripped off the lower deck 
amidships and disposed on the ends plus some extra armour 


paid for in the weight of coal carried. Now, the Gin. lower | 


| deck armour of the Asahi is proof against any Gin. projectile 
| at any range, and though a steel-pointed 9°2in. common 
shell has been through 6in. Harvey nickel at Whale Island, 
| this is probably an isolated proving-ground case, and nothing 
| but an armour-piercing shell of large calibre is ever likely to get 
' through such armour in actual warfare; and it is at least 
doubtful whether such a shell would do more harm than a 
solid shot, and against a 12in. solid shot 9in. armour is no 
more protection than 6in. In either case the shot will go 
through and dance about inside, and it is this “ dancing 


| about ” that makes shot dangerous, and all-armour save the | 


| very best a snare and a delusion so far as solid projectiles 


in preference to penetration is not so unsound as ma 
are now disposed to regard it. Especially must thi 5 Ope 
with certain foreign-built ships—the least little thing be 
and _ colossal blow will find it out. 8 Wrong 
The guns and mountings of the Asahi are fr; = 
and have already been described in Tur on Iswiek, 
embody some slight improvements upon those of the Shin? 
shima, but are on exactly the same general Principle iki. 
12in. can easily do a round a minute, and should be ae 
do a round every two minutes in action. -The rate My > 
12-5in. Canet gun at Yalu was one round per sixty min - 
but there were special circumstances involved. Stil] then "i 
no doubt that big guns have made enormous strides Fins i 
quick-fire in the last year or two, and two of the Pye 
Formidable 12in. are equal to three of those in the Maj 
probably. 
The Asahi is fitted with the Barr and Stroud transmitte 
each casemate having an indicator—in English and Jebaes 


—to give the range automatically from the conning tow, 

The ofticial British view is against these transmitters on th, 
| grounds that action will derange them; but there ia ais m 
| ting away from the fact that, even so, till deranged they pe 
| be exceedingly useful. Our methods of passing the range a 

| cumbersome, and, in addition, by the time it is passed it an 
| probably altered. Moreover, gunnery is not so much a matter 
| of good shooting as knowing the range—the wrong range diva 
| accounts for most misses, at any rate in the British Navy ; 
All the hoists in the Asahi are electrical, with auxiliary 
| hand power in case of need. , 


ELSWICK MOUNTING FOR 121n. MARK IX, Guy, 


Ow April 5th last, at Portsmouth, took place the first trial 
of the new mounting for the 12in. Mark IX. gun on the 
experimental gunboat Drudge, which is the new primary 
piece in the armament of the Formidable class. The firs 
' round was fired with a half-charge, then two with throe. 
quarter charges, and three with full charges. The mounting 
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be the maximum and 700 the normal. Japanese ships do not 
need to carry much coal, being designed to operate in waters 


all, the primary duty of a battleship is to hit the enemy hard, 
and an extra 6in. in the broadside is no mean advantage. 
There are other incidental advantages too—a single 6in. shell 


would put all the eight 12-pounders out of action on the | 


upper deck of the Formidable, while, thanks to the casemates 


acting as screens, the Asahi could only lose two of her 3in. | 
by a single shell. In the placing of her 3in. guns she is alto- | 


gether better off than the Formidable, as a comparison of the 


plans will indicate, the sole point in which the British ship | 


is better off being the four guns carried on the main deck 
forward. The Formidable can fight all these on the broad- 
sides, it is doubtful if the Asahi could, because of the blast 
from the big guns firing above them. But per contra she has 
her other 3in. quick-firers much better placed ; they are more 
distributed. The positions of these are :—Four on the main 
deck forward; four on the main deck aft ; four on the upper 
deck amidships ; two on top of the forward upper deck case- 
mates; two beside the fore conning tower; and four beside 
the after conning tower; a total of twenty. Those of 
the Shikishima are placed in exactly the same fashion. 
Those of the Formidable are:—Four on main deck 
forward (extreme bow); four on main deck aft; and eight 
on upper deck amidships; a total of sixteen. Three 
units instead of six; or, to put it another way, work 
for only three shells instead of six shells. The Asahi is an 
improvement on the Shikishima in the matter of the 
24-pounders—a very small detail. In the Shikishima these 
are grouped on top of the amidship upper deck casemates ; in 
the Asahi only two are over these casemates, the other four 
being distributed, a couple on each bridge. Two theories are 
at work here, and it will need a war to say which is the 
better. In the Shikishima it is easy to concentrate three 
24-pounders on a single torpedo boat or portion of a big 
enemy, while, as a price for this, they are at the mercy of a 
single shell. Those of the Asahi are not thus at the mercy 
of one shell, but it will be far less easy to concentrate them. 
The next point of difference between the Shikishima and 
the Asahi is that the former carries a bow above-water 
torpedo tube, with 6in. Harvey nickel protection to it. This 
tube, similarly protected, is in the Fuji, Yashima, Asama, 


Main Deck 


| are concerned. However, medium armour is imperatively | 


needed to keep off shells, for it is good-bye to any ship inside 


Admiral class, for instance, would do no more fighting once a 
big common shell got them amidships. 

As for the complete belt, the Formidable, of course, has 
something on the bow, and this may be considered proof 
against 6in. shell in action, save at short range. It is, at 
any rate, proof against the deadly little shell from 12-pounders 
and the like. As for any 6in. shot—well, very few 6in. shot 
are carried in any ship, and holes made by them are easily 
| plugged. 

The real gain of the Asahi is the extra gun power, but since 
it is held essential that British ships shall have a large coal 
| supply, it is useless to decry the Formidable over the two 
missing 6in.guns. The defect of the Formidable, and one that 
might have been remedied, is the position of the 12-pounders. 
These could and should have been either more distributed, or 
else placed right up above everything and clear of everything, 
much as the French place their 4in. quick-firers. Such a gun 
is extremely unlikely to be actually hit, whereas if it is 
crowded about with bulwarks, boats, and so on, a shell coming 
| anywhere near is bound to burst with devastating effect. 

' In appearance it is difficult to tell the Asahi from our 
Canopus class, save for colour. A critical eye could detect 
| the much higher barbettes of the Japanese vessel and their 
| different shape, but that is about all, for the extra casemate 
would hardly be visible at any appreciable distance. Like 
the Canopus class, the Asahi has the huge after funnel, and 
the resemblance is increased by the tautness of her masts. 
| The sign manual of a British man-of-war is the rake forward 
of the top masts, in the smartest Channel fleet ships this is 
| most noticeable ; but the Asahi also is taut. 
The Asahi has a slight sheer forward, like all our new ships, 
| in consequence of which, though both pairs of guns are at the 
| same height above the water, the after barbette looks a good 
| deal higher than the fore one. The shields are peculiar. The 
| plan gives a general idea of their appearance—sloping fronts 
| but straight sides. The British pattern slopes all round, and 
| is generally more squat—and of the two is more favourably 
| regarded afloat. If by any off chance a big shot hit the side 
| of the Asahi shield it would get through, from the inclined 
| sides of the British pattern it would rebound at any range. 
However, a shot is very unlikely to hit the sides of the shield, 
| and probably the mere shock of a big projectile would effec- 
| tually displace everything and put the turret out of action. 


Wherever a big projectile hits it must do some harm, whether | 
Tokiwa, and Yakumo. After some experiments and practice ' it gets through or not, and the old American idea of battering ' 


where friendly coal stations are numerous. True, ships thus | of which a big common shell is comfortably planted. The | 


kept short are likely to be out of action because they are | 
coaling, about once a week, but on the other hand, as they | 
get two extra 6in. quick-firers, and four 12-pounders for this | 
sacrifice, they are rather envied by our naval officers. After | 


THE FORMIDABLE 


| stood admirably, we are told, but the plates at the bows of 
| the Drudge cracking the trial had to be stopped. 
| _ The mounting in question differs chiefly from that of the 
12in. guns on board the Albion class, in certain details in- 
| tended to increase speed in working—namely, the angle of 
| the loading position is 44 deg. instead of 134 deg. elevation 
| This angle of 44 deg. is found sufficient to let the water rm 
| out of the chamber, and is about the most probable average 
| firing angle. Consequently, it is hoped that from seven to eight 
| seconds time may be saved in loading. A new form of chain 
| rammer is also adopted, by the use of which it is hoped that 
| two seconds will be sac | in each action, and as shot and 
| powder are pressed home separately the saving is four seconds. 
| There are other improvements also in arrangements of cage, 
&c., so that it appears as if the gun ought to fire in one and 
a-half minutes per round with machinery. Alternative hand 
gear is also provided. 

We presume that this mounting will be supplied to the 
following ships, which constitute the class referred to, 
namely :—Formidable, Irresistible, and Implacable, to be 
completed by March, 1891, and Bulwark, London, and 
Venerable by the autumn of 1901. 

It has, however, been stated that Messrs. Vickers supply 
the mountings for the Venerable; but whether the pattert 
is identical with that supplied by Elswick we cannot say. 
These ships will have, besides the characteristic of the very 
powerful Mark IX. gun, Krupp’s process side armour of such 
reduced weight as enables the draught to be estimated at 
25ft. of water, which enables them to pass through the Suez 
Canal without unloading stores, and also to make use of 
many docks not available to the Majestic class, although the 
displacement of the Formidable class is 15,000 tons against 
14,900 for that of the Majestic. The torpedo tubes of the 
Formidable class are also all below the water-line. 


Tue number of ovens now at work in the Connellsville 
coke region is 20,074. The ovens in course of erection and pro 
jected will bring the total up to 24,000 by the end of the year. 
The beehive type of oven is still generally used. In the coking 
process in this oven there is little enrichment of the product. After 
the oven is charged, a sufficient time is given for the coal to ignite ; 
after twenty-four hours the air current is shut off, and in thirty- 
six hours the oven is closed in order to reduce the heat. Next 
comes the cooling process, which is done by means of pure water, 
as the product would readily absorb any substance detrimental t? 


its quality. The standard oven in the Connellsville region has a 
diameter of 10ft. to 12ft., and a height of from 6ft. to Sft. ‘The 
average yield is not far from 65 per cent. of the coal charge. 
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THE BRITISH NAVAL ENGINEER: HIS PRESENT 
POSITION AND INFLUENCE ON OUR SEA 
POWER.* 

By B. Morison, Vice-President, 
(Continued from page 366) 


Undermanning in the engineering department,—Unfortunately, the 
weakness of our naval engine-room complements is not limited to a 


Jack of numbers and experience in the ranks of the engineer 
officers. Owing to the normal state of prosperity of skilled 


mechanics in this country, it has not been possible to obtain a 
sufficient number of thoroughly skilled artificers, and in order to 
procure the numbers provided for in the estimates, it has unfor- 
tunately been necessary toadmit a large proportion of men of inferior 
capacity. The engine-room artificer is a most valuable and indis- 
fensable member of the engine-room staff, and it is highly desir- 
able that means should be devised for inducing the right class of 
men to enter the service, The stokers are drawn from various 
classes of unskilled labour, and the vast majority of them have 
had absolutely no experience of boilers or machinery befe wre entering 
the Navy. There 1s no system for effectively training stoker 
recruits in stokers’ duties before drafting them to ships in com- 
mission, and it is customary for about one-third of the total 
number of stokers on a ship to be absolutely green hands. 

The minute subdivision and wide distribution of the coal bunkers 
on board men-of-war necessitates the employment upon the work 
of trimming and passing coal, of a number of men which is out of 
all proportion to the requirements in the merchant service. This 
point is well brought out in the following extract from a series of 
articles entitled ‘*The Engineer Officers of the Royal Navy,” which 
appeared in THE ENGINEER last year :—‘‘ Quite recently one of our 
large and modern cruisers ran a trial of sixty hours’ duration at 
about seven-eighths of her maximum indicated horse-power ; this 
entailed the additional services of sixty seamen to enable the coal 
to be trimmed with sufficient rapidity to supply the boilers. She, 
like many others, has about fifty coal bunkers. This is a condition 
that would obtain every day in war time, when these seaman 
would be required for other duties and could not be spared for 
such work, and it clearly shows the weakness of the stoker 
complements.” 

It is an astonishing fact that in 1892, at a time when the Navy 
was in a state of rapid development, and the engineering personnel 
was already known to be inadequate, the Board of Admiralty 
decided to reduce the engine-room complements by about 12 per 
cent., the change involving the substitution of chief stokers for a 
certain proportion of artificers, thus effecting a reduction in 
mechanical skill as well as in the numbers of the engine-room staff. 
The unpopularity of the engineering branch of the Royal Navy, 
and the consequent difficulty experienced in obtaining the required 
numbers of officers and men of the various ratings, have led to 
expedients being adopted at various times to fill the gaps. These 
expedients have invariably involved a lowering of the standard of 
both officers and men, which is highly detrimental to the efficiency 
of the service. At the present time it is impossible to provide full 
engine-room complements for the whole of our ships in the event of 
mobilisation, and evenif it were possible to provide the mere numbers, 
it must be remembered that under the existing system the engine- 
room complements of the majority of the ships would contain so 
largea proportion of inexperienced junior officers, artiticers of inferior 
skill, and stokers without any knowledge of boiler-room duties 
whatever, that it would be nothing short of miraculous if the con- 
ditions attending actual warfare did not lead to distaster. 

There is a popular belief, which has certainly not been dis- 
couraged by official utterances, that in time of war the military 
spirit and patriotism of the engineers and mechanics employed in 
the mercantile marine, and in our shipbuilding and engineering 
industries, will lead them to offer their services to the Navy in such 
numbers that all deficiencies of personne! can be made good. This 
is a most dangerous belief, and it will be an evil day for the nation 
when it depends for its success in a naval war upon its realisation. 
The very special character of the boilers and machinery in use upon 
modern warships renders it quite impossible for even a sea-going 
engineer from the merchant service to become sufficiently familiar 
with them to fit him for responsible duties in less than two or three 
months. In the case of the landsman, it would take that time for 


| civilian Mr. Smith, who has no such power. 


remuneratively, as regards the engineering department, so that a 
calculating criminal engaged in a boiler-room or bunker in the 
tropics may commit an offence with considerable personal advan- 
tage. To fully appreciate the evil effectsof this deplorable system, it 
must be remembered that stokers unlike seamen, enter the service 
at an adult age, and are, therefore, not trained from boyhood under 
strict naval discipline. They are as untrained as many of their 
brothers in the mercantile marine, and are correspondingly difficult 
to manage. How, then, is it possible that under such conditions, 
the civilian engineer officer can get the best work out of his men / 
If there is one department in a modern warship in which officers 


| require to be vested with plenary authority, surely it is in the engine 


department, where the work is of the hardest and most trying 
nature, and also of such technical importance that trifling careless- 
ness might easily result in serious consequences. To those of our 
members who are superintendent engineers, the wonder will be that 
such a system can produce anything but failure, as it is in direct 
opposition to what experience has shown to be necessary for success, 
both in industrial establishments and upon ships of the mercantile 
marine. Failure is ahead, however, and all that is required to 
develop it is a naval war. 

Those officers in the highest ranks of the service, who are re- 
sponsible for the policy of withholding executive rank from engineer 
oficers, are surely adopting a very dangerous course. Such achange 
would in no way lessen the power of the executive branch, whose 
assumed interests they are now tov jealously guarding, whilst it 
would vastly increase the efficiency of a branch which deserves all 
the assistance and encouragement which can be given to it. It can 
only be presumed that they do not realise the evil effects of their 
policy, though it is very difficult to believe that they have failed to 
hear the warning voices of those influential and competent authori- 
ties who have long predicted the disastrous consequences which 
must inevitably ensue when the Navy is called upon to pass through 
the crucial test of battle. . 

The systematic repression of the engineer as an individual has no 
effect, per se, except that of making the service unpopular for 
engineers, but its bad effect upon the general efficiency of the 
entire engineering branch is undoubted, and constitutes a danger 
which should be recognised and dealt with. 

Our engineer members of Parliament are, of course, fully 
aware of the danger, and that they do not succeed in causing its 
removal clearly shows how powerful are the reckless opponents of 
reform. 

It should be clearly understood that the object of this paper is 
not to advocate that engineers should hold military rank merely to 
satify personal vanity, as they no doubt rightly consider that their 
profession of engineer does not require further adornment. The 
question is, therefore, not personal but national, and resolves itself 
into whether the efficiency of the engineering branch can be 
increased. It is immaterial to the nation whether or not the engineer 
as an individual objects to be classed as a civilian having no execu- 
tive control over his men, but in a naval action it may make the 
utmost difference to the nation if the artificers and stokers give a 
higher interpretation to the rank of Lievtenant Smith, R.N.E.C., 
who has power to punish offenders when on duty, than they do to 
There are no men who 
have a greater respect for the power which rank confers than sailors 
and soldiers, and it is absolutely unquestionable that the efficiency 
of the entire engineering branch would be very largely increased if 
those officers were formed into a military corps, and vested with 
power to deal with all minor offences, such as are now dealt with 
by commanders. It would seem unnecessary that power to punish 


| should be extended beyond those offences committed when on actual 
| duty in the engine department, as all offences when off duty could 


he dealt with by the commander or captain, as at present. 

Still another feature of the utmost value accruing to the change 
would be to popularise engineering in the Navy. The effect of the 
policy of repression is discontent, and when parents appreciate the 


| present position they will very naturally dissuade their sons from 


him to acquire the sea-habit alone, and considerably longer before | 


he would become a useful member of the engine - room staff. | 


Moreover, the conditions under which the duties of the engineer- 


trying that perfect discipline and mutual confidence are essential 
to their satisfactory performance, and these qualities can only Le 
created by long training and association. 

Weighty testimony to the supreme necessity for maintaining 
a high standard of excellence in the engineering branch of the 
Navy is afforded by the following extract from an article entitled 
“Readings from Experience in Naval Engineering” — which 
appeared in the Kugtneer‘ng Magazine for March, 1899—by 
tear-Admiral George W. Melville, who by his great professional 
attainments and far-sighted policy, in his capacity of Engineer-in- 
Chief, has contributed so much to the creation of the present high 
state of efficiency of the engineering department of the United 
States Navy: —‘‘The utter failure of Cervera’s fast armoured cruisers 
which had trial speeds of 20 knots, to escape from the United States 
vessels at Santiago, none of which were making 17, shows the dis- 
astrous results of discouragement of the mechanic. As we now 
know, the condition of the two fastest ships at Santiago, the New 
York and Brooklyn, was such that only half power could be used 
immediately, and it seems almost certain that, had Cervera’s ships 
been able to make their maximum speeds, they would have escaped. 
The mechanical instinct, too, is just as important for the care and 
manipulation of the modern guns and turrets as for the care and 
manipulation of the motive power, and I believe that in this respect 
also the mechanical aptitude of the American people was an impor- 
tant factor in the victory.” 

The present position of engineer officers. The engineer officers have 
published a statement of the reforms which their experience leads 
them to believe to be necessary, in the interests of the efficiency of 
the engineering department of the Navy. The engineering 
department of the Royal Navy is included in the civil branch 
of the service, the whole of which is subordinate to the 
executive or military branch, and the officers of which receive no 
military rank or title, and are not empowered to award punish- 


ments to their departmental subordinates for any offence whatever. | 


So-called “relative” rank has been assigned to naval engineers, 


apparently with a view of simply detiuing their order of precedence | 


as commissioned officers in H.M. service, but it carries with it abso- 
lutely no powers affecting the performance of their duties. Through- 
out their active career they remain plain ‘‘Mr.” and are retired as 
civilians, with no mark or outward sign to denote that their lives 
have been spent as officers in a military service. 

. The civilian rank of the engineer officer and his consequent 
inferiority to every officer of military rank places him in many 
anomalous and humiliating positions, and completely undermine 
his authority over the men in his own department whom he is 
expected to control without being invested with any powers of 
punishment or reward. If an offence is committed, the engineer 
officer and the defaulter appear before the commander at the hour 
*ppointed for dealing with offences. In many cases the offence is 
technical, and the commander, being possibly unable to appreciate 
Its gravity, may consider it trifling, and merely sentence the man to 
be punished by standing at attention for so many hours and looking 
seaward, If the commander considers the offence grave, then the 
engineer and the man resume their duties and re-appear before the 
captain the next day. The offender is never sent to work out his 
punishment in the engine-room, but always on deck, and always un- 
en before the North-East Coast Institution of Engineers and Ship- 

ers, Newcastle-upon-Tyne, March 30th, 1900. 


becoming naval engineers. This result is already being felt, and 
although we are told in Parliament that there is no lack of engi- 
neers, yet the fact remains, that notwithstanding the great efforts 
which are being made, their numbers are very disappointing. 

There are other aspects of this question of rank which, although 
apparently more sentimental and personal than practical and 
national, have nevertheless a very direct bearing upon the efficiency 
of any officer in a fighting service. 

It is well to remember that it is only sentiment in one form or 
another that impels men to risk their lives, and lay them down if 


: need be, for their country. 
ing staff would have to be executed in time of war are so peculiarly | 


In this connection may be quoted the following extract from a 
speech by the Marjuis of Lansdowne, relating to the concession of 
military rank and title to army medical officers :-—‘‘] sometimes 
hear it said, ‘What does rank matter! Is not the title of doctor or 
surgeon by itself to be regarded as a title which anyone would be 
proud to bear without further adjuncts’’ I think the answer to 
that is that in the army, rank is the outward and visible sign of 
consideration and authority, and that, although a ‘man may be 
«a man for all that,’ it is necessary, if he adopts the military pro- 
fession, that he should have a military stamp to distinguish him, 
and to secure him his proper place amongst his comrades.” 

It is also interesting and suggestive to recall the following 
passage from a speech made by Mr. Goschen in the debate on the 
Navy estimates, 1877-8:—‘It (rank) was a matter of extreme 
importance to the well-being of the ships, and it ought to be dealt 
with in a broad and comprehensive manner. If the engineers were 
to have eyual pay with the other branches of the service, but 
inferior rank, that branch would not attract equally able and good 
men. We had to think of the safety of our ships, and to consider 
whether the authority of engineer was so great and so well defined 
as it ought to be.” 

The pay of engineer officers.—-A sub-lieutenant can become a 
lieutenant at 25 years of age, after 3 years’ service, and 
then has his pay increased from 5s. to 10s. per day, which 
latter rate is only attained by the engineer after 9 years’ ser- 
vice, when he is usually about 30 years of age. The engineer 
has to serve 11 years before he obtains 11s. per day, whilst the 
naval surgeon receives 11s. 6d. per day when he first enters the 
service at 21 years of age. The engineer continues to receive 11s. 
per day until he is 34 years of age, whilst in the meantime the 
rates of pay obtained by the naval surgeon and the paymaster rise 
to 2]s. and 15s, per day respectively. At 35 years of age the 
executive officer has generally attained the rank of commander, 
with 20s, per day. The surgeon is then in receipt of 21s., the pay- 
master of l5s., and the engineer of 14s. per day, and it is only at 
47 vears of age that he becomes a ‘‘ fleet engineer,” and receives 
20s. per day. 

The maximum rates of pay for fleet surgeons, fleet paymasters, 
and fleet engineers, are 33s., 33s., and 26s. per day respectively. 

Engineer officers, when in charge of the machinery on one of her 
Majesty’s ships, receive, in addition to the above-mentioned rates 
of pay, an allowance called ‘“‘ charge money,” which varies from 1s. 
to 9s. per day, according to the size of the ship and the character 
of her machinery. This allowance is not taken into account for 
leave, invaliding, or superannuation. The rate of ‘‘charge pay ” 
relatively to the responsibilities incurred by the engineer has been 
decreased during the past 12 years. Twelve years ago the chief 
engineer of H.M.S. Polyphemus—2640 tons, 5500 horse-power— 
received 9s. a day charge pay, and had five or six assistant engineers 
to help him. Now, such monsters as the Powerful—14,009 tons, 
25,000 horse-power—only entitle their fleet engineers to 9s. a day, 


| and he has only seven officers, while, to make matters equal, possibly, 


as the French proverb has it, by way of encouraging all the others, 
the Admiralty have cut down the charge pay of all the ships of 
the Polyphemus type to 6s. a day, and only allow two assistant 
engineer officers, thus saving large sums at the naval engineer's 
expense, 

It may be mentioned here that officers of the executive branch 
also receive various extra allowances for command and special 


duties, of which the fol'owing are representative examples :— 


Rank. Special duty. Special allowance. 
Sub-lieutenant Navigation. . £45 per annum. 
Navigating lieutenant Charge of stores £:7 pe 
Senior lieutenant of a ship £45 99 


Torpedo duty or) 


ieutens 8 vez J 6 
Lieutenant of Syears.. \ gunnery duty .. f £63 
Lieutenant Command .. .. £386 9s 
Captain .. Commandimoney From 1 to £328 


per 


As illustrating the relatively inferior prespect, to engineer 
officers in the service, it may here be stated that out of a total 
number of 910 engineer officers there are at the present time only 
14 who hold the relative or nominal rank of captain. This is a 
proportion of 1 in 60, whereas out of a total number of 1940 officers 
in the executive branch there are 73 admirals and 193 captains, or 
a proportion of 1 in 75. 

About eight years ago, the optional retirement of engineer officers 
at 50 years of age was suspended, and they were compelled to serve 
an additional five years, which has recently been reduced to three 
years. This is neither more nor less than a breach cf the contract 
which was made with the engineer officers when they entered the 
service. 

The extension of the period of service also seriously retards the 
promotion of the junior ranks. 

When one considers the comparative duties and responsibilities 
of the officers of the various branches of the Royal Navy, it appears 
to be nothing less than absurd that the engineer officer should be 
placed in a position of such inferiority relatively, not only to 
officers of the executive branch, but to officers of the medical and 
paymasters’ branches. 


(To be continued.) 


THE INSTITUTION OF CIVIL ENGINEERS. 


RAILWAY CONSTRUCTION IN NEW SOUTH WALES. 

At the ordinary meeting on Tuesday, the 3rd April, Sir Douglas 
Fox, President, in the chair, two papers were read. The first of 
these, on ‘‘ Economical Railway Construction in New South 
Wales,” by Henry Deane, M.A., M. Inst. C.E., dealt with the 
circumstances which demand economical railway construction of 
standard gauge in the interior of New South Wales, tracing the 
steps which led to the adoption of the present type, and giving 
some particulars of the phases which the design of permanent way 
has passed through since railway construction was started in the 
Colony in 1853. 

The first attempt to introduce a light railway system was stated 
to have occurred in 1884, when money was voted to build a line 
340 miles long from Forbes to Wilcannia, but action was confined 
to ordering a certain portion of the steel rails required. The 
author referred to the present administrative system, introduced 
in 1888, when construction and traffic management were placed 
under separate authorities, and the Railway Commissioners, with 
the late Mr. E. M. G. Eddy at their head, was appointed. In 
1894 the author visited America and Europe, and after inquiring 
into many different methods, concluded that in the United States 
was tu be found the type likely to lead to the best results in this 
Colony. A short comparison of the two countries was made, and 
a description was given of the design for earthworks and permanent 
way which had since been adopted. 

This design involved the use of 601b. flat-bottomed steel rails 
with fourteen sleepers to the ten-yard rail, and dispensed with 
ballasting, the water falling on the surface of the road and em- 
bankment being made to run off quickly by proper sloping towards 
each side. The author then gave a short account of other econo- 
mies adopted in waterways, fencing, level crossings, station 
buildings, &c. The cost ef several lines constructed on this 
principle was given, with the addition for comparative purposes of 
the estimated cost of the Parkes to Condobolin Railway, the figures 
of which were closely adhered to in the actual execution. The 
value of the principle was shown by the fact that the mainten- 
ance of these lines only costs about £50 per mile per annem. 

In conclusion the author stated his opinion that the saving in 
capital cost over the older methods was betwecn £1500 and £2000 
per mile. 

The second paper, on ‘‘The Tocopilla Railway,” by Robert 
Stirling, M. Inst. C.E., described a railway built to open up the 
extensive nitrate of soda deposits of Toco, Chili, a continuation to 
the south of the famous nitrate fields of Tarapaca. 

The special feature of the railway was the sharp curves, many of 
them of only 181ft. radius, and the design was made with a view 
to employing the heaviest type of rolling stock possible for the most 
economical handling of the traffic on the heavy gradients. The 
railway of 3ft. 6in. gauge, was divided by the ruling gradients 
into four sections, of which the first. from the port to Barriles, at 
mile 17, presented the greatest difficulties in construction and 
working. This section had a practically uniform gradient of 1 in 
25, and almost continuous curves, several of the sharpest «being 
through more than a semicircle, and between many of the curves 
there was only 24ft. of straight line. The greatest care had to be 
taken to keep the curves in shape, and the wear of the outer rails 
was excessive. 

‘“Meyer ” locomotives were adopted on this section. They were 
built in 1893, and were the first locomotives of this class built in 
England. Steel cars, with channel-section steel frames and cor- 
rugated steel sides, were employed, and gave a ratio of paying 
load to dead weight of 3°6 to 1. The rolling stock was fitted 
throughout with automatic vacuum brakes, as well as hand brakes, 
and cast iron brake blocks. A vacuum of 12in. was found sufficient 
to control a train weighing about 125 tons on the 1 in 25 gradients. 

The country through which the line passes being abso- 
lutely devoid of fresh water, all the water used had to be distilled 
from the sea, or from the brackish water of the river Loa. Lime 
was added in the ratio of 11b. to 1000 gallons of water, to prevent 
corrosion. The water was pumped through steel pipes to a reser- 
voir tank at the summit, and to intermediate tanks. The author 
concluded that a railway with sharp curves could be equipped with 
relatively heavy rolling stock with economy in capital expenditure 
and in working costs. 


MEETING OF STUDENTS. 

At a meeting of students of the Institution of Civil Engineers, 
held on Friday, the 6th April, Mr. Max am Ende, M. Inst. C.E.. 
in the chair, a paper on ‘Experiments on Struts, with and without 
Lateral Loading,” was read by Mr. H. E. Wimperis, Stud. 
Inst. C.E. The following is an abstract of the paper : 

The paper contains an account of an investigation of the stability 
of struts under various conditions of loading, both from the ex- 
perimental and mathematical points of view. The first part of the 
paper is concerned with the ideal case, in which the strut is 
assumed to have certain properties, and based upon these assump- 
tions the mathematical work treats of lateral loading combined 
with endlong loading, and gives Euler’s formula as a special case. 

In the first series of experiments, the loading is produced by a 
simple endlong load, and the results are shown by plotting the 
strut length and the load at which instability sets in as co-ordi- 
nates. This curve is compared with Euler's. Gordon's moditica- 
tion of Euler’s formula is also discussed, and the author shows that 
although Gordon's formula is more in accordance with experimental 
results than Euler’s, yet Gordon’s modification is only an approxi- 
mation, and is only exact over a limited range of the strut length. 

The author also finds that, just as some modification of the ideal 
formula is necessary for struts without lateral load, so also is a 
modification necessary in the ideal formula for struts with lateral 
loads if the results of experiments are to be represented. 

The paper concludes with a discussion of the causes of these 
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differences, in the case of struts, both with and without lateral 
loading. 

A discussion followed, in which Messrs. Colyer, Risdon, Leader, 
and Head, Studs, Inst. C.E., took part. 


GLASGOW ASSOCIATION OF STUDENTS. 

The ninth general meeting of the current session of this Society 
was held in the Institution-rooms, Bath-street, Glasgow, on the 
2nd April, when Mr. Clarence N. Goodall, Assoc. M. Inst. C.E., 
read a paper, illustrated by lantern slides, on ‘* Some Points in the 
Locomotive Practice of Great Britain and the United States.” 
After a brief statement as to the conditions affecting competition 
in the locomotive trade of Great Britain and the United States, 
Mr. Goodall’s paper dealt with some of the salient differences in 
the practice of the two countries ; first, in types or general design ; 
and, secondly, in structural details. For the sake of brevity 
examples were confined te main-line standard gauge engines. 
With regard to differences in types, it was shown that there were 
in general use in the States about half the number of types which 
prevail here, and that examples of these types were, in the majority 
of cases, engines of recent date and of ample capacity for that 
which they had todo. The larger number of British types was 
accounted for (1) by a greater diversity in design for engines doing 
similar work, and (2) by the conservation of old engines, many of 
which were unequal to present requirements. As regards engine 
structure, some of the more important members were compared 
and discussed, with reference not only to first cost and repairs, 
but also as affecting the general efficiency of the engine. It was 
held that in America great attention was paid to design, while the 
workmanship was often below the necessary standard ; whereas in 
Great Britain there was a tendency to reverse these conditions. 
As of paramount importance the questions of frames and boilers 
were discussed ; the first with reference to the merits or otherwise 
of the plate and bar types, the second as affecting the question of 
efficient steaming capacity, and the effect of workmanship on 
upkeep and repairs. The paper was illustrated by diagrams and 
photographs shown by the lantern. The concluding general meet- 
mg of the session was held on the 5th April, when the honorary 
secretary of the Association, Mr. And. Home Morton, Stud. Inst. 
(.E., read a paper entitled ‘‘Some Notes on the Laying-down of 
Small Works for the Production of Wrought Iron.” It dealt with 
the selection and preparation of sites, foundations and general 
scheme of works, and preparations for extensions, the main build- 
ings, workshops, furnaces and boilers, railway sidings, lighting, 
water supply, &c. &c. The annual business meeting was held the 
same evening, when the following office-bearers were elected for 
session 1900-1 :—Presideat, Professor Archibald Barr, D. Sc., 
M. Inst. C.E.; Vice-presidents, Messrs. Benjamin Conner, W. M. 
Gale, and W. R. Copland, Jr. Assoc. Members Inst. C.E.; 
honorary secretary, Mr. And. Home Morton, Stud. Inst. C.E., 95, 
Bath-street, Glasgow. 


THE SUPPLY OF ARMOUR PLATES. 


THE Earl of Hopetoun, in his presidential address to the Institu- 
tion of Naval Architects, now in session at London, touched upon 
many topics of interest and importance. We regret to find, how- 
ever, that in his references to what is called ‘the armour plate 
ditficulty,” he is not accurately informed respecting the position 
of the manufacturers, and, therefore—quite inadvertently, we are 
certain—does injustice to the three great Sheffield firms concerned 
in that trade. In the course of his address the Earl stated that he 
could not refrain from expressing the regret, which he shared with 
the naval authorities, that, owing to a variety of circumstances, 
such as the non-delivery of material, the rapidity of construction had 
not during the last two or three years been fully maintained. He 
then went on to say that the chief causes of delay had been owing 
to restricted output of the best class of propelling machinery and 
of armour plate, adding that the difficulty of procuring armour 
plate seemed to be the more acute of these two questions. Lord 
Hopetoun proposed two methods of meeting ‘‘the armour plate 
difficulty.” One was that the number of firms now supplying the 
Admiralty should be increased ; the other, that the State itself 
should undertake armour manufacture. 

But why ‘‘the armour plate difficulty” at all? The Earl of 
Hopetoun may not be aware, but it is a fact that the Sheffield 
firms are at present delivering plates in greater quantities than 
they can be dealt with by the Government in their shipbuilding 
yards. It is true, as we have repeatedly explained, and again no 
later than this week, that there was some delay last year, but that 
was not the fault of the armour plate manufacturers. When the 
First Lord of the Admiralty made what is called a “surprise 
visit ” to Sheffield two years ago, he left with the firms the impres- 
sion that, although he could not bind his successors in office, so 
long as he was at the head of that department work would 
be found for increased plant and machinery. The three firms 
thereupon set themselves to make enormous extensions, 
involving a cost considerably exceeding a million of money 
in the armour plate department alone. But two difficulties 
faced them. One was that, owing to the engineers’ strike, 
the engineering work of the country was lamentably in arrears, 
and the requisite machinery could not be obtained as quickly 
as was wished. The other difficulty was that soon after the manu- 
facturers began to make these extensions the Admiralty had 
their attention turned to a fresh discovery in the evolution of 
armour itself. This was what is now known as the Krupp process. 
Local firms had to hold their hands until the Admiralty had made 
up their minds what they were going to do. The Admiralty 
decided at last to — the Krupp process, and this necessitated 
further extensions and important alterations of what had already 
been done. All these difficulties, however, have now been over- 
come, and the three Sheffield firms are in a position to supply the 
Admiralty with no less than 30,000 tons of armour per annum—a 
weight of armour which the Government have never yet reached 
in asingle year, and are not likely to exceed so far as present 
appearances go. Indeed, the Earl of Hopetoun may be interested 
to know that any one of the three Sheffield firms could at this 
moment undertake the whole of the Admiralty programme, and 
each of them is prepared, should the Admiralty desire it, and with- 
out asking for any guarantee to-day—as they asked for none two 
years ago—to still further add to their armour plate department 
so as to meet any possible demands that may be made upon them. 

These facts, we are certain, could not have been in the possession 
of Lord Hopetoun when he gave his presidential address on Wed- 
nesday. Yet they are an absolutely accurate presentment of the 
situation ; and we are certain that his Lordship will admit the in- 
a of such statements about ‘‘the armour plate difficulty ” 
peing reiterated before such an influential body as the Institute of 
Naval Architects. Mr. Goschen knows perfectly well what has 
been and is being done in Sheffield. We believe that he is tho- 
roughly satisfied with the vigour and the enterprise the Sheffield 
manufacturers have shown, not merely in facilitating a much 
greater output of armour plates, but also in the increased pro- 
duction of guns and shot and shell. There is one direction in 
which the Earl of Hopetoun might do good service. If he could 
induce the Admiralty to alter their method of placing their orders, 
he would do more to meet any armour plate difficulty that might 
exist than by making it a prominent part of the burden of 
his address to the Naval Architects. Of course, manufac- 
turers, like sensible men, do not want to quarrel with 
their best customers, but it is only right it should be known 
that they dislike the manner in which the orders are given out by 


the authorities. They say that the Admiralty first build the ships, | 


and then place the orders, expecting the plates to be supplied 
almost immediately. In any view of it, the orders are sent down 
piecemeal. What is to prevent the Admiralty from giving out 


the orders when they decide to build the ship? Then the manu- 


facturers can make their preparations for raw material, labour, 
and other considerations which enter into the question of cost and 
speed in supplying the plates. But the chief point we want to make 
plain, and to press upon all concerned, is that the Sheffield manu- 
facturers, without asking for or obtaining any guarantee whatever, 
have boldly spent enormous sums of money to meet the Govern- 
ment requirements, that they have always been in advance of these 
requirements, and are prepared to advance still further if the 
necessity should arise. —Shefield Daily Telegraph. 


A DEVICE FOR SAMPLING PIG IRON.* 


THE device here described has been found useful in sampling 
foundry iron, and there is no reason why it should not be equally 
useful in sampling other metals, which are not too hard to be drilled 
with a breast drill. It consists, as shown in Figs. 1 and 2, of an 
ordinary plumber’s gas T—without bead—of about jin. in internal 
diameter, over the leg of which is snugly fitted a small tin cup, 
about 1fin. deep, to catch the drillings which are made by use of 
a breast drill with a }in. twist bit, working through the arms of 
the T. 

The forward arm of the T is filed down to a blunt edge, over 
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which is stretched a short piece of rubber tubing projecting a little 
beyond the end. The bottom of the inside of the front arm of the 
T is filed down to a slope, to facilitate the passage of drillings into 
the tincup. The rear arm of the T is fitted with a tin ring, pro- 
jecting about jin., for the purpose of holding in place a stiff spiral 
brass spring, which serves to press the sampler firmly against the 
metal to be drilled. The other end of the spring is supported 
against a shoulder of the breast drill. The projecting rubber 
prevents the loss of any drillings, and also the falling of sand from 
above into the sampler. With ordinary care there need be no risk 
of getting particles of rubber into the sample. ; 
It is, of course, not possible to get a fair average sample of drill- 
ings, representing a pile of foundry iron, by taking drillings from 
any one or two pieces, because of the frequently mixed character 
of the iron. This observation applies more particularly to the 


sampling of iron as it is broken and piled at the foundry, than to 
sampling at the works, where. if the furnace is working regularly, 
a few pigs may fairly represent a whole cast. 

By the use of this device, it is possible for a sampler to pass along 
a pile of pig iron and take a little from each of ten or twenty or 
more pigs, by drilling a hole about jin. deep intoeach. A great 
advantage is that the drill holes may be scattered all over the 
fractures, making one hole in each piece, but in a different part of 
each. In this way, inaccurate sampling, whether due to an in- 
sufficient number of pigs drilled or to any segregation in individual 
vieces, is readily avoided. It is necessary to brush off the fractures 
erase drilling, to remove any adhering sand. _ It is also necessary 
to take as nearly as possible the same amount from each piece ; 
otherwise the holes drilled into softer pieces will, very naturally, 
be deeper than those drilled into the harder pieces. When we 
remember that the softer pig iron usually contains more silicon and 
less sulphur than the harder, the importance of this precaution is 
apparent. . 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

The Talbot steel process,—As the result of experiments in desili- 
conising pig iron, Mr. Talbot has developed a continuous process 
for the production of steel, and a continuous basic open-hearth 
furnace has now been in operation about six months. This furnace 
takes a charge of 160,000 lb., and is of the Wellman tilting type, 
with some modifications, having a hearth 10ft. by 30ft. On the 
charging side are three doors, one fitted with a spout for dis- 
charging slag. On the tapping or pouring side the metal is drawn 
off at a point about 4in. below the slag. One 10ft. cupola with a 
15-ton ladle has been used, but lacked sufficient capacity, so that 
at times the furnace has had to be charged with cold stock. A 
second cupola has now been built, increasing the melting capacity 
to 40 tons per hour. The first step is the preparation of an initial 
bath of 60 to 75 per cent. of the capacity of the furnace, a slag 
covering being formed by the addition of mill cinder, iron ore, and 
limestone. Liquid metal is then poured in, and in a brief time an 
active reaction takes place, accompanied by the discharge of a 
large volume of carbonic acid gas. After this ‘‘ boiling,” some of 
the slag, whose capacity to oxidise the metalloids of the bath has 
been exhausted, is discharged by tilting the furnace, The rich- 
ness of the slag is then restored by the addition of ore, cinder or 
limestone, or sometimes manganese ore to take care of the sulphur. 
These charges are repeated until the capacity of the furnace is 
reached, when a part of the charge is tapped. As this is done 
below the slag, only clean metal is poured, and this minimises the 
danger of re-introducing phosphorus into the steel from the slag 
during the recarburising. The process of recarburising is done in 
the ladle in the usual manner. The process depends upon the 
desiliconising, decarbonising, and dephosphorising action’ of a 
highly basic ferruginous slag upon molten impure metal. The 
wear of the lining is not serious, and occurs mainly in a belt 4in. 


From a paper by Mr. P. W. Shimer, presented at the ‘Washington 
meeting of the 


or din, wide, representing the fluctuation of level before and after 
tapping. This is repaired after tapping by throwing in a mixture 
of Seeks with 5 per cent. of resin. 

New Portland cement works,—The new works of the Copla 
Company, built in 1899, form the third independent plant of this 
company, and have a capacity of 1600 barrels per day, The 
buildings are of fireproof construction, with concrete tloors, steel 
roof trusses with galvanised corrugated iron roofing, and walls of 
concrete, brick, or corrugated iron. The limestone and cement 
rock are brought by a narrow-gauge railway from a quarry 4 
quarter of a mile from the works, the wagons being raised by a 
lift to the storage floor. The stone is fed through hoppers jn tthe 
floor to the crushers, whence conveyors deliver it to two rotary 
dryers, 5ft. diameter and 40ft. long. Another conveyor then 
carries the material to the storage bins. All this plant is jy 
duplicate for the stone and cement. Below the stock or storage 
bins are five ball mills, into which the material is fed by gravity 
the ground product being carried by conveyors to other bins, jj, 
this way the two materials are kept separate until partly ground, 
The mixing is done in a machine whic weighs and automatically 
mixes the ground limestone and cement rock in the proper propor. 
tions, the machine being adjustable to any desired proportion, 
From this mixer the material is fed to three tube mills, in which 
it is ground very fine and thoroughly mixed, and elevators and 
conveyors then carry the fine-ground materia! to the bins for eight 
rotary kilns, fed by screw conveyors. The kilns are 6ft. diameter, 
and 60ft. long, inclined jin. to the foot, and revolved by gearing, 
The burnt clinker falls into iron wagons on a narrow-gauge track, 
and is cooled by a water spray. The clinker is delivered to the 
storage floor, which is of concrete and steel beams, so that the 
clinker can safely be stored to a depth of 9ft. The clinker is first 
partly ground in eight ball mills, and then finally ground or 
pulverised into cement in tube mills. The rotary kilns are heated 
by pulverised coal, broken by a pair of Buchanan crushing rolls, 
and then ground ina tube mill. A variable-speed device enables 
the speed of revolution of the kilns to be regulated at will. 

Another big goods locomotive. —The Chicago and Eastern Illinois Rail. 
road extends through very extensive colliery districts, and hasa very 
heavy traffic in coal from the mines toChicago. In order to handle 
this traffie with economy, and to enable the coal to be put on the 
market at the same price as coals from other fields or brought by 
water, it is necessary to reduce the cost of transportation as far as 
possible. One of the principal ways in which to effect this is to 
concentrate the traffic in heavy train loads, and the railway has 
recently put in service some exceptionally heavy engines for this 
work, though not as heavy as the ‘“ heaviest engine in the world,” 
which has recently given cause for so much discussion on heavy 
locomotives and heavy goods trains, The engines are two-cylinder 
compounds, of the twelve-wheel or mastodon type, having eight 
coupled driving wheels and a four-wheel leading bogie. The second 
driving axle is the main axle. The pistons are fitted with tail rods 
and all the connecting and coupling rods are grooved, or of H 
section. The sand box is close behind the funnel, and has an air 
jet device. The tender is mounted on a pair of four-wheeled bogies 
with steel frames. 


Cylinders by 30in, and 33in. hy sin 


Driving wheels .. 4ft. Gin, 
Bogie wheels .. .. 2ft. 
Driving wheel base .. 15ft. bin. 
Bogie wheel base 6ft. 
Total wheel base 26ft. 2in. 
Engine and tender wheel base 54ft. bin. 
Weight on driving wheels 144,000 Th, 
Weight in working order. . =~ Ib. 
ot, 


Boiler, diameter. . 


Fire-box .. .. 10}ft. by 34ft 
Grate area .. 86 square feet 

Heating surface,tubes .. .. .. 2061 square feet 


Heating surface, total 227% 
Fire-box, type of crown .. 
Journals of driving axles 
Journals of bogie axles. 

Tender : 

Weight, loaded .. 
Water in tank 
Coal on tender 


radial stayed” 
Shin. by 10in, 
Sin. by 10in. 


13,000 Ib. 
4500 gallons 
320 cubic feet 


A large blue-printing room.—In_ bridge works and other large 
engineering works enormous numbers of blue prints have to be 
made for use in the office, the shops, and the field, and for dis- 
tribution to purchasers and others. In consequence of this, works 
of this kind have to provide ample facilities for the rapid and con- 
venient performance of the various operations required in making 
blue-print copies of tracings or of drawings made on thin paper. 
At the works of the Brown Hoigting and Conveying Company the 
printing is done in a room or gallery spanning the yard between 
two of the shops, the gallery running due east and _ west, 
as in that latitude the sun is always on the south side of an east 
and west line. Projecting from the south side of the gallery is a 
shelf for the printing frames, with an inclined roof of glass extend- 
ing from the edge of this shelf back to the well of the gallery. Thus 
drawings can safely be exposed in wet weather. This projecting 
part of the gallery is divided into twelve panels, each considerably 
larger than the maximum size of tracing and printing frames, 
which is 24in. by 36in. Each printing frame is balanced by a 
system of levers and counterweights to facilitate handling, and the 
tracings rest upon a padded bed bearing the whole weight of the 
glass panel of the frame. Along the rear or north wall of the 
gallery are boxes with rolls of blue-printing paper, and at the end 
is a case of drawers for holding tracings. The company makes its 
own paper, which is done in a large room fitted with tanks for the 
solutions, and rows of wire for hanging up paper and prints to dry. 
There are also tables for sorting and trimming prints, and racks for 
filing prints. Speaking tubes and a small lift, or dumb-waiter, 
connects the drawing-offices on the second and third floors with 
the blue-printing room on the fourth floor, and on each floor there 
is a boy whose Sety it is to see to the receiving and sending of 
blue prints. Photographs are also printed in the gallery, and there 
is a regular dark room fitted with running water, tanks, and all 
the appliances necessary for printing photographs. oe 

Electrical notes.—As a result of the extensive application of 
electricity as the motive power for motor carriages, a demand has 
arisen for a trustworthy apparatus for charging storage batteries. 
Direct current can be obtained only in limited areas of large cities, 
as most central stations supply alternating current only. This 
necessitates for charging storage batteries either a separate plant 
for generating direct current or apparatus for transforming «alter- 
nating current into direct current. As reliability, simplicity, and 
efficiency are the most important conditions, the latter plan is the 
most practicable. The special apparatus designed for this purpose 
by the Wagner Electric Company consists of an alternate current 
induction motor joined by an insulated flexible connection to 4 
direct-current generator, the two shafts being in line with each 
other. The motor and generator are mounted on a single-framed 
timber base. In starting, all that is required is the closing of a 
single switch. This sends the alternating current into the motor, 
which quickly reaches its normal speed. The closing of a second 
switch sends the direct current of the generator through the 
storage battery circuit. The motors are built to operate on 104- 
volt and 208-volt single-phase circuits with 60 or 124 cycles, but can 
also be operated on two-phase or three-phase circuits. They are 
wound for any frequency and for any voltage up to 500. These 
are not synchronous motors, and do not produce any appreciable 
variation or fluctuation in the voltage of the circuit from which 
they are operated. They can be connected to the same mains as 
incandescent lamps without affecting the latter. The same com: 
pany is also introducing 4 horse-power single-phase, self-starting 
alternating-current motors, mounted in circular iron cases. They 
are intended for such work as driving lathes, band saws, a 
mills, small pumps, typesetting machines, &c., and for operation DY 
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nskilled in the handling of electrical apparatus. When 
closed, the motor starts with the brushes bearing on 

‘ommutator. When full speed is attained, the brushes are 
- tically lifted. If the machine is to be started frequently, 
er may be run continuously and a belt-shifting device be 
per ane ‘The motor is of the induction type. 
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HE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 
THe January quarterly meeting of the Midland iron trade was 
held — this week in Birmingham, and drew together as 
usual a large attendance, not only of manufacturers and others 
engaged in the district, but also of buyers and sellers from the 
other chief iron trade centres of the kingdom, including Cleveland, 
Lancashire, South Wales, and elsewhere. Both as regards demand 
and prices, it was one of the strongest quarterly meetings that has 
heen held at Birmingham for a great many years, and it afforded 
abundant evidence that the trade revival which set in about two 
years ago is still continuing. — Engineers appeared eager to replenish 
their supplies of material, since a large number of important con- 
tracts are held by them for bridge building, railway carriage and 
wagon construction, boiler making, and in the general machinery 
and tool trades, Engineers generally found the materials market 
decidedly in sellers’ favour, and even at current high rates they 
accounted themselves fortunate if they were able to secure adequate 
supplies. Steel was quoted as follows :—Bessemer billets, £7 15s. ; 
best Siemens ditto, £8; mild steel bars, £9 12s. 6d. to £10; steel 
plates, £9 128. 6d. to £9 17s. 6d.; steel girders, £9 2s. 6d. to 
£9 7s. 6d.; steel angles, £8 15s. to £9 5s. 

Compared with the opening of 1899—fifteen months ago—these 
prices are from £2 15s. to £3 better for billets and blooms ; and an 
average of about £2 12s. 6d. for structural sections. When 1899 
opened, Bessemer billets and blooms were quoted £5 to £5 5s.; 
best Siemens, £5 5s, to £5 10s.; basic bars, £7 to £7 5s.; plates, 
£7 5s, to £7 10s.; and girders and angles, £7 5s. 

With regard to manufactured iron also, the engineering trades 
are having to pay very high prices, particularly for best iron for 
heavy forging purposes. Quotations this year were as follows : 
Marked bars, £11 10s.; Earl of Dudley’s brand, £12 2s. 6d.; second 
grade, £10 15s.; common unmarked ditto, £10 10s.; North 
Staffordshire ditto, £10 5s. to £10 10s.; hoop iron, £11; sheets, 
singles, £10 17s. 6d. to £11s.; doubles, £11 to £11 12s. 6d.; trebles, 
£11 12s. 6d. to £11 15s.; nail rod and rivet iron, £10 10s. to £11; 
galvanised corrugated sheets, f.o.b. Liverpool, £15 ; gas strip, £10 
to £10 10s. Marked bars are £3 10s. dearer than at the beginning 
of last year, and other descriptions are also correspondingly more 
stringent ; for at that time marked bars were obtainable at £8 
with £8 12s. 6d. as the Earl of Dudley’s price. Hoops and angle 
iron made by the list houses were at that time £8 10s., and sheets 
and plates made by the same firms, £9 to £10 per ton. Robert 
Heath and Sons, Limited, of Biddulph Valley Coal and Ironworks, 
Stoke-on-Trent, announce that they have advanced their price for 
hoops 5s. per ton from the 7th inst. 

There was a large demand this afternoon for pig iron, both for 
forge purposes and also for foundry service, and producers were 
evidently by no means inclined to book further forward than they 
can help, believing that the present upward tendency has not yet 
reached its maximum. Sellers quoted about as follows, though 
here and there rather more was obtained :—Staffordshire cinder 
forge, 72s, 6d. to 75s.; part-mine, 75s. to 77s. 6d.; all-mine, 77s. 6d. to 
82s. 6d.; best ditto, 90s. to100s.; cold blast, 125s. Northamptonshire 
and Leicestershire, 75s. to 77s. 6d.; Derbyshire, 76s. to 78s.; North 
Staffordshire, 77s. to 79s. These prices show that pig iron, generally 
speaking, has advanced by about 27s. 6d. during the past fifteen 
months for Midland descriptions, and by about the same for 
Staffordshire sorts. When T99 opened Northampton forge pigs 
were quoted 49s, to 50s., and North Staffordshire, Nottingham, and 
Derbyshire, 50s. to 52s., whilst South Staffordshire cinder iron was 
at that time quoted 45s. to 46s., and part-mine, 48s, to 50s. 

The Wolverhampton Corporation propose to expend £9450 in the 
erection and equipment of a cold stores and ice-making plant; and 
also £13,850 in markets improvements. 

On Monday afternoon, the 9th inst., there slowly emerged from 
the mouth of an underground pipe in Hill-street, Birmingham, 
the last length of the new underground telegraph cable—about 120 
miles in length—from London to Birmingham. The jointing of the 
lengths drawn in during the last few weeks will take some days, 
and the date of the inaugural opening ceremony of the new service 
has yet to be fixed. The work was begun in March, 1897, and 
has therefore taken a little over three years. The cable consists 
cf seventy-six copper wires, the insulating material used being 
paper. Grants for the cable to the amount of £150,000 have been 
made by the Treasury. A lead casing of 2hin. diameter is em- 
ployed, and the cable is drawn into 3in. iron piping, laid about 
2ift. below the surface of the ground. At intervals of five miles 
the wires are brought to the surface and passed through examin- 
ing chambers, 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

_ Manchester.—With an exceedingly strong tone all through on the 
iron market at Manchester on Tuesday, there was, however, no 
great weight of business doing. Consumers evidently are doubtful 
whether the continued advance that is going on in both raw and 
manufactured material can be permanent, and merchants in some 
cases are prepared to sell for forward delivery at 2s. per ton below 
current quotations. There is, however, undoubtedly a shortness of 
supplies both in raw and manufactured material, and unless the 
high point to which prices are being forced in this country attract 
shipments from the United States—of the probability of which 
there are already indications in some directions—the outlook for 
the immediate future is one of considerable concern. Already 80s, 
for Scotch iron and 100s. for hematites at Glasgow is being talked 
of as more than probable, and the tendency of the market during 
= past week certainly affords some justification for such anticipa- 
jons, 

‘ On pig iron there has been a further generally upward move of 
2s. to 2s. 6d. per ton. Lancashire makers have put up their prices 
to 82s. 6d., less 24; Lincolnshire makers have raised their official 
rates 2s, 6d. per ton, bringing basis quotations to 79s. 6d. for No. 4 
foundry, and 80s, 6d. for No. 3 foundry net, with 6d. above these 
figures quoted in some instances, whilst Derbyshire brands are not 
‘quoted under about 82s. to 82s. 6d. net, delivered here. Lincoln- 
shire forge iron has also been officially advanced half-a-crown per 
ton, makers — 79s. 2d. to 79s. 8d. net, with Lancashire forge 
‘qualities quoted about 81s., less 24, delivered Warrington. The 
‘strong upward move in Middlesbrough iron continues, and No. 3 
foundry, delivered by rail Manchester, is quoted about 86s. 4d. to 
8 10d. net. Scotch iron also has further hardened, and delivered 
Manchester docks is quoted 84s. to 85s. net for Eglinton and Glen- 
garnock, with American pig iron 82s. net cash. 

Finished iron makers report business offering rather more freely, 
‘and in excess of what they have to offer. "Fist rates have been 
Siatally advanced 5s. per ton for both bars and hoops. Delivered 
citchester district, the minimum basis for Lancashire bars is now 
b> hee and hoops £10 12s. 6d. for random, to £10 17s. 6d. for 
Se a cut lengths, delivered Manchester district, and 2s, 6d. less 

ipment. Sheets are practically without quotable change. 
ps and bolt makers have made no change in their prices, and in 

me quarters report business not quite so brisk as of late. 

A fairly brisk demand comes forward in the steel trade, with a 


hardening up in prices. Makers of hematites are practically out 
of the market, and only nominal quotations can be given at about 
96s., less 24, for No. 3 foundry qualities delivered here. Steel 
billets are quoted £7 10s, to £7 12s, 6d. net cash ; bars range from 
£9 15s. to £10 5s. per ton ; hoops have been raised 10s., and are 
now £11 per ton, with boiler plates £10 5s., less 24, this minimum 
basis being now made applicable to both stationary and marine 
boiler plates delivered here. 

Business in the metal market continues active, particularly in 
locomotive and general engineers’ fittings. There is no advance 
beyond that reported a fortnight ago, but the prevalent anticipa- 
tion is that higher prices all round are almost inevitable, and that 
some further general upward move may be officially announced 
at any moment. 

With regard to the engineering trades, the reports I receive 
from sources representing both employers and workmen show that 
activity continues to be well sustained. In some directions perhaps 
new orders are not being secured in quite equal quantity to those 
running out, but this is not likely to affect the position for a con- 
siderable time forward, as establishments are mostly pretty well 
assured of full employment over the remainder of the year. The 
briskness in trade is necessarily reflected in the returns issued by 
the leading workmen’s unions, which show a continued excep- 
tionally low unemployed list. Inthe Steam Ergine Makers’ Society 
there are only about 4 per cent. of the total membership on 
donation, whilst locally there is practically a ‘‘clear book.” The 
United Machine Workers’ Association has about 1? per cent. of the 
total roll on benefit, and the proportion throughout the Lancashire 
branches is about the same, except at Oldham, where it is con- 
siderably above the average, and this is the only district in the 
society that reports trade as bad. The Salford, Horwich, Barrow- 
in-Furness, Blackburn, Ashton-under-Lyne, Lancaster, Preston, 
Crewe, Wigan, Hyde, and Liverpool branches have no members 
receiving out-of-work support. Returns as to the state of trade 
are generally of a favourable character. 

I am informed that the leading engineering firms in the Lanca- 
shire district have decided to form a central social club in Man- 
chester which will provide a meeting place for the representatives 
of the trade, and also serve as a convenient centre to which cus- 
tomers from abroad can be invited when visiting the district. 

The Ashbury Railway Carriage and Iron Company, Limited, has 
secured the first contract for the rolling stock, including passenger 
carriages and wagons, for the New Cape Central Railway, now 
under construction by the well-known contractors, Pauling and 
Co., of Westminster. 

Sir William H. Bailey, of Sale Hall, is presenting to the new 
Sale Park a meteorological clock, which is to be an improvement 
upon any similar apparatus of the kind in the country. This 
clock will indicate the time on a large dial, and the movement 
will also actuate a drum upon which there will be graphic diagrams 
of the fluctuations of the barometer, the direction of the wind, 
the rainfall, and variations of temperature, the diagrams giving a 
weekly record, This clock Sir William Bailey has designed as a 
modification of previous similar instruments made by his firm, and 
it is claimed to be the first one of its kind in the country that will 
record all these variations on one chart. It is to be erected in a 
suitable tower, which will be named the Joule Memorial Tower, to 
commemorate the fact that Dr. Joule, the discoverer of the 
mechanical equivalent of heat, and one of the greatest investiga- 
tors of the age in physical science, was fur many years a resident 
in Sale. 

Mr. G. B. Harrison, H.M. Inspector of Mines, exhibited and 
described at a meeting of the Manchester Geological Society held 
on Tuesday a new acetylene lamp made by the ‘‘ Velo” Company, 
of Dresden-Libtau, which it was considered might be suitable for 
use as a naked light in mines. 

Although in the better qualities of round coal there is perhaps 
some falling off, not only owing to lessened requirements for house- 
fire purposes as the season advances, but also to anticipations on 
the part of users that the summer may possibly bring about some 
reduction on the present high rates, it can scarcely be said this 
affords any really appreciable relief to collieries, who are shorter 
of stocks than probably at any previous period since the protracted 
strike of seven years ago, and certainly the present position of the 
coal trade in this district affords no prospect of any lower prices, at 
any rate during the current year. 

For all descriptions of fuel suitable for iron-making and general 
manufacturing requirements there is a continued pressing demand 
which is more than sufficient to take away the present output of 
the pits, and both in common round coals for steam and forge 
purposes and engine classes of fuel there is a general shortness of 
supplies which has brought on somewhat unexpectedly a further 
upward move in prices. The leading collieries in the Manchester 
district have with the commencement of this week sent out 
circulars announcing an advance of 10d. per ton over last month’s 
rates on both engine fuel and steam nuts, and 5d. per ton on 
burgy. This — move on the part of the Manchester collieries 
is also being followed by collieries in the surrounding districts of 
Tyldesley and Leigh, and by firms in other districts supplying this 
and neighbouring markets. It has not so far been followed in 
West Lancashire, but the question of prices is under considera- 
tion, and possibly after the holidays some upward move may come 
into operation. Coalowners in the Wigan district, however, con- 
sider that even this further advance at the Manchester pits has 
only brought their prices up to the general level. At the pit 
mouth, quotations may be given at from 10s. to 10s. 6d. for medium 
sorts of slack to 11s. for the best qualities. 

In the shipping trade the quietening down previously referred 
to continues, buyers apparently holding back as long as possible 
from paying the prices now ruling, but Lancashire collieries still 
hold firmly to their minimum basis of 16s. for steam coals, 
delivered Mersey ports. 

Prices for coke are strong at the advance reported last week, 
makers readily getting 24s. to 25s. for furnace cokes, and from 
29s. to 32s., according to quality, for foundry cokes at the ovens. 

Barvow.—The hematite trade has shown further improvement 
this week, and the market is more active and brisk than it has 
been for a very long number of years, and the unfortunate part of 
the position is that the output has to be restricted just at a time 
when there is need of a more than usually large production. There 
are 44 furnaces in blast, and a demand for iron equivalent toa 
dozen more, if there was a sufficient supply of raw material to 
feed them. Makers are quoting 85s. and 86s. per ton for mixed 
Bessemer numbers, net f.o.b., and warrant iron has reached 85s. 6d. 
net cash sellers, 85s. 54d buyers. These are higher prices than 
have ruled in the trade for more than 25 years, and prospects seem 
to shadow forth the probability that the upward movement in 
prices will not be checked for a long time to come, as the scarcity 
of supplies is playing into the hands of warrant holders, who have 
nearly 130,000 tons in warrant stores, which they are disposing of 
at high and profitable prices. 

The trade in iron ore is very strong, and best sorts are in brisk 

and pressing demand at about 18s. per ton net at mines. Spanish 
ores are higher in price at 22s, per ton delivered at West Coast 
ports. 
‘ There is a steady inrush of orders for all descriptions of steel, 
and local works are all very busily employed, and have not only 
large orders on hand, but they are behindhand with deliveries. The 
demand for rails is very strong, and prices are firm at £7 10s. per 
ton. Ship plates are quoted at £8 7s. 6d. per ton, and are in very 
full forward demand. Hoops are a very busy trade, and prices 
have gone up this week 10s. per ton. They are now at £11 10s. 
per ton. Every branch of the steel trade is busy, and prospects 
never were so good. 

There is nothing new to report in the shipbuilding trade, which 
remains very busy, and is even likely to be even more so. 

Coal and coke are stiffening in price, and are in short delivery. 

The shipping trade is brisk, and large exports of metal are 
maintained, 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

In South Yorkshire during the last ten days there has been 
extreme pressure for supplies of coal to last over the Easter 
holidays, and although the collieries have been working full time, 
the output has not more than met what trade requires. 
Values have on the whole been steadily maintained, and at the 
time of writing there is little chance of any easier tone prevailing 
before May, and possibly not then. In house qualities best Silk- 
stones are quoted 14s, 6d, to 15s. per ton ; Barnsley house, 13s. 6d. 
to 14s. 6d. per ton; while nuts range up to 13s. per ton. Steam 
coal is being heavily supplied for railway companies and the iron 
trade, while the weight for export is steadily increasing, the 
demand for the Humber ports being considerably in excess of the 
average. Barnsley hards fetch from 16s. to 17s. 6d. per ton ; seconds, 
from lds. per ton. Gas coal continues to stiffen, as well as engine 
fuel of all descriptions. The chief scarcity is in small coal. A 
striking instance of the high rate to which this class of fuel has 
gone is found in the fact that within the last few days contracts have 
been let at 9s. to 9s. 6d. per ton, which did not reach half the 
price a year ago. Nuts make 10s. 6d. to 1ls. per ton; screened 
slack, from 9s. per ton. The demand for gas coke is equally main- 
tained. 

Tron continues very active, although the increase of furnaces is 
enabling ironmasters to gradually overtake the demand. Manu- 
facturers of steel are also fully employed. Steel advanced 10s. per 
ton on the 7th inst. The minimum contract price for Bessemer 
billets is now £10 per ton, and lighter weights £10 5s. per ton ; 
Siemens steel is quoted from £11 to £15 according to temper, and 
further advances are anticipated. Swedish steels, which are 
difficult to get, are at exceptional rates. A feature of the steel 
trade at present is the extraordinary demand for the higher grades 
of crucible steel used in the production of first-class tools and special 
instruments. 

A very large business is at present being done in all kinds of 
labour-saving machinery, both with regard to light and heavy tools. 
Makers of gas engines, electric and dynamo specialities, have more 
work than they can overtake. Sheffield manufacturers who culti- 
vated the South African trade before the outbreak of the war, are 
hard at work preparing goods with a view to the resumption of 
trade when hostilities cease. They are not alone in this activity, for 
American and German firms have already their agents on the spot 
on the look-out for any orders that may be obtainable. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE tendency of prices continues upward, and marked advances 
have been realised this week. The quotation for No. 3 Cleveland 
G.M.B. pig iron has been run up to 79s. per ton, or 1s. 6d. per ton 
above last week’s rate, and the leading makers quote S0s., but, as 
a matter of fact, there are only two or three firms who have any 
iron for early delivery, all that they will produce having been sold 
some time ago, and they have no stock on which to draw, while 
they cxnnot increase their production, on account of the lack of 
fuel, No. 1 Cleveland pig is at 80s.; No. 4 foundry at 77s.; grey 
forge at 76s.; and mottled and white at 75s. The output of the 
lower qualities has shown an increase of late, owing to the lack of 
coke, and a larger proportion than usual of next week’s proportion 
will be of forge iron, because the holidays will further curtail the 
supply of coke, and some of the furnaces are expected to go on 
slack blast—indeed some are already onit. 

Hematite pig iron is dearer, and mixed numbers can hardly be 
had under 87s. 6d., while the leading makers are asking 88s. 6d., 
and only small quantities can be had from them at that. They are 
the firmer now, because West Coast warrant iron is not far short 
of what they are asking. East Coast warrants have dropped out 
of the running altogether, and are never quoted. There is only 
about 5000 tons altogether, and it is said to be held by two or 
three persons who can well afford to bide their time. They expect 
to be able to get better than the present prices. Merchants have put 
up the price of Rubio ore to 21s. 6d. per ton delivered here, and 
As. is now the minimum. Advancing freights and increased costs 
on the other side compel the merchants to advance their quotations. 

The exports of pig iron from the Cleveland district this month 
are considerably exceeding even the extraordinary figures of last 
month, and producers are veritably at their wits-end to satisfy the 
shippers, more especially as they have also to meet an increased 
demand on home account. Steamers continue to go away without 
the cargoes they were chartered to convey, as their owners cannot 
afford to let them wait till the iron is ready. Never since 1873 
has there been a time when it was so difficult to get supplies of 
pig iron. It is as difficult to procure it from the warrant stores as 
from the makers, and in some cases consumers are taking No, 4 
foundry instead of No. 3 rather than wait. The supply of the 
former is not anything like so short as that of No. 3, the output 
of the former having been increased, while that of the latter has 
fallen off in a corresonding degree. The shipments of pig iron 
this month to 10th reached 37,830 tons, as compared with 35,289 
tons last month, and 37,013 tons in April, 1899, to 10th. 

Naturally, with exports such as those now proceeding, the draw 
upon the stock in the public warrant stores is very heavy ; indeed, 
the stock is fast disappearing, and the quantity of Cleveland pig 
iron held in Connal and Co.’s public warrant stores on the 
10th was only 37,074 tons, a decrease since the beginning of the 
month of 4108 tons, while their stock of hematite pig iron was 
but 5100 tons, a decrease for the month of 725 tons. A few years 
ago they held over 130,000 tons of Cleveland pig iron and 105,000 
tons of hematite. 

The official accountants report that they have ascertained from 
the books of the ironmasters that the average price realised for the 
No. 3 Cleveland pig iron delivered by the producers in this district 
during the first quarter of the year was 66s. 8°56d., this showing 
an increase over the previous quarter of 2s. 7°15d., and it is the 
highest figure that has been brought out since 1875. As compared 
with the price reported for the corresponding quarter of last year, 
the increase is 21s. 10°48d., and since the last upward movement 
commenced the rise has been 34s.; in fact, the realised value of 
pig iron has been almost doubled, but the increase in value has 
been most pronounced during the last twelve months, for during 
that period it was double as much as in the whole of the previous 
five or six years of advance. The wages of blast furnacemen in the 
North of England are regulated by sliding scale based upon the 
realised price of No. 3, and the above-named ascertainment gives 
them an advance of 3} per cent. from April Ist, so that during the 
last twelve months they have had their wages raised 27} per cent. 
Railway rates for iron-making materials in the North of England 
are also regulated by the realised price of No. 3, but the scale with 
them has a maximum and a minimum, and the maximum is con- 
siderably overreached, so that railway rates will not be changed 
for the current quarter, and will remain stationary till No. 3 gets 
back to 58s. per ton. 

The situation continues very satisfactory in the manufactured 
iron and steel industries, and plenty of orders are reported to be 
on hand to keep the works going for some months to come. It is 
true that during the last three months the demand for shipbuilding 
iron and steel has not been so pressing as it was previously, but 
operations at the mills and forges have not suffered thereby, 
because they were much behind in the execution of the orders they 
had on their books, and they have lately been enabled to get 
abreast of them. It cannot be inferred that the recent decline in 
the pressure fordeliveries is any indication of a falling off in business 
in shipbuilding. As a matter of fact, it has been the inclement 
weather of the past quarter that has seriously interfered with out- 
door operations at the yards. Such a quarter for bad weather has 
not been experienced for many years, and occurring when trade is 
uncommonly brisk, it has been the more noticeable. But iron and 
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steel manufacturers and engineers who could not previously keep 
abreast of the shipbuilders in the execution of work have been able 
lately to complete their back work. Not so long ago vessels had 
to wait sometimes for considerable periods for their engines, now 
the engines are in many cases ready before the vessels, and some 
of the hands at the engineering works have to be laid off in con- 
sequence, The platemakers have since our last report advanced 
their prices 2s, 6d. per ton, making iron ship plates £8 10s.; steel 
ship plates, £8 7s. 6d.; and steel boiler plates, £9 12s. 6d.; all less 
24 per cent. Manufacturers of plates, angles, and bars, report 
that orders have been coming in more freely during the last 
ten days than they did at any time during the first three 
months of the year, partly because of the improvement in 
the weather. Iron ship angles are quoted at £8 7s. 6d.; and 
steel ship angles at £8 5s., less 24 per cent. f.0.t., but some makers 
ask considerably more. Iron and steel plates and angles, it is 
noticeable, are half-a-crown per ton dearer than steel, this being 
due to the fact that the manufacture of iron plates and angles is 
confined to two or three firms only in the district, and the compe- 
tition therefore is small. Common iron bars have been steady at 
£9 10s., less 24 per cent., the price to which they were raised last 
week. Heavy steel rails are advanced to £7 15s. net at works, 
The manufacture of galvanised corrugated sheets is a growing 
industry in this district, and the price of 24 gauge in bundles is 
£14 15s. for iron and £15 is. for steel. 

The coal trade is brisk and satisfactory, with excellent prospects 
of a continuance of the active business, as the opening of the 
Baltic season will keep things busy. For best steam coal 18s. per 
ton f.o.b. has now to be paid, and for smalls 1s. 6d. to 12s. The 
demand for gas coals is far better than is usual at this time of the 
year, and the prices range from 17s. to 18s. The prosperous con- 
dition of the Northumberland coal trade is indicated by the fact 
that Judge Greenwell, the arbitrator for the Conciliation Board in 
that district, has awarded 10 per cent. advance of wages to the 
miners, their application being for 15 per cent. Coke is becoming 
dearer ; in fact, 30s. per ton is given for the best qualities of blast- 
furnace coke delivered on Teesside, and 28s. 6d. for medium coke, 
this being an advance of 1s. this week. A new hydraulic spout has 
been erected by Sir W. G. Armstrong, Whitworth, and Co., of 
Elswick, at the coal dock at West Hartlepool, the owners of which 
are the North-Eastern Railway Company. It is capable of bunker- 
ing the largest class of steamer for which the dock is available. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

MvcH satisfaction was given at the close of last week by the 
announcement that numerous Admiralty orders for steam coal had 
again been placed, and as a large district is affected, the benetit 
will be widely spread. The total is close upon 150,000 tons, 
divided as follows :—Cory, Merthyr Company, 20,000 tons ; 
Penrhiwkiber Company, 20,000; National, 10,000; Locket’s, 10,000 ; 
Cambrian, 10,000; Cyfarthfa, 10,000; Dowlais, 10,000; Hill, Ply- 
mouth, 10,000; Nixon’s, 10,000; Ferndale, 10,000 tons. Others 
are not yet named. 

I can only give a hint as to prices, but it is understood that 
they range from 2ls. to 21s. 6d. net, delivery over the next six 
months, 

On ‘Change, Monday, the Admiralty orders were regarded as 
comprising the view previously held, that the coal trade is certain 
to continue in a satisfactory state for some time. Usually, house 
coals slacken off from this time, but, with a strong demand for 
steam coal and @ pressure for supplies by all industries for their 
coal requirements—No. 2 and 3 Rhondda, and other qualities 
the general coal trade is well assured. In one part of the district, 
the Merthyr parish, which includes some of the Nixon and Aber- 
dare collieries, as wellas the considerable collieries of the Cyfarthfa, 
Dowlais, and Plymouth companies, the dissatisfaction is extreme 
at the impost of 20 per cent. assessment. It is regarded, and, I 
think, properly so, as unjust, seeing that other collieries are 
exempt. Mr. D. A. Thomas is understood to be considering the 
supply of the house coals to the district at a reduction from the 
prevailing figures of 29s. 6d. This, it is intimated, may prompt 
the leading companies to place their entire output into foreign and 
wholesale channels. 

The colliers at a recent meeting decided to devote their holidays 
at Easter to gatherings in various parts of the district, and dis- 
cussions upon some of the prominent topics of the day, such as 
old age pensions. With regard to the disputes at Bwllfa and 
Nantmelin, in the Aberdare Valley, it has been arranged by the 
men not to give notice, but to appeal for arbitration, and continue 
working. 

Colliery shares are in strong demand, and most show an improve- 
ment. One day this week Albions issued at 10 were at 12}; 
Cambrians 6 per cent. C. pref., 10}; 4 per cent. deb. issued 
at 100—102; Davis and Sons’ Ferndale ordinary, 10} ; Ebbw Vale 
Steel issued at 20, 14; Insoles, 93 ; Great Western ordinary issued 
at £5, 62; International issued at £5, 62: Lewis Merthyr 5 per 
cent. debs. issued at 30—334; Locketts, 101; Norths 10 per cent. 
cum. pref. issued at £5, 9. 

It was notified on ‘Change. Cardiff, mid-week, that few leading 
colliery firms were in a position to book orders for the month, 
though, of course, open to prospective business. Each day the 
market has been firm. Best steam is strongly quoted at 22s. 6d. to 
23s.; seconds, 19s. to 20s.; drys, 17s. 9d. to 18s. 3d.; best steam 
smalls, 14s. to 14s. 6d.; seconds, 13s. 9d. to 14s.; inferior, including 
drys, 13s. to 13s. 3d.; best Monmouthshire semi-bituminons, 19s, ; 
seconds, 17s. 3d. to 17s. 6d.; best households, 21s. to 23s.; seconds, 
18s. to 19s. No. 3 Rhondda, 20s. to 22s.; brush, 19s.; small, 17s. 
No. 2 Rhondda, 15s. to 16s.; through and through, 14s, to 14s. 6d.; 
small, 13s. to 13s. 6d. 

Patent fuel, 20s. to 22s., demand well maintained. Coke con- 
tinues brisk, quotations unchanged. Furnace, 30s. to 32s.; 
foundry, 33s. to 33s. 6d.; special foundry, 36s. to 36s. 6d. Pit- 
wood, ls. advance, now 20s. 

Swansea coal prices were not issued on ‘Change in time for my 
despatch, but are understood as unaltered, with tendency to 
advance. Last week the export was a good average—40,982 tons, 
of which France took over 21,000 tons, Germany 4760 tons, and 
the United States 1036 tons. Newport also had an active coal 
market, and exported foreign and coastwise nearly 70,000 tons. 

March totals are now to hand, and are of interest as indicating 
the trend of business forthe year. Cardiff during March exported 
1,253,346 tons coal to foreign and 218,373 tons to coastwise destina- 
tions ; Newport (Mon. ), 258,591 tons foreign and 74,080 tons coast- 
wise ; Swansea, 157,343 tons foreign and 53,290 tons coastwise ; 
Llanelly, 15,971 tons foreign and 5719 tons coastwise ; Port Talbot, 
27,083 tons foreign and 42,384 tons coastwise. The last two items 
are worthy of note. Then we have in the returns proof given of 
the general prosperous condition of the allied industries. In iron 
and steel Cardiff sent away in March 3853 tons ; Newport (Mon. ), 
3124 tons, and Swansea 118 tons. In coke, Cardiff took first place 
by despatching 7383 tons ; Newport, Mon., 2107 tons ; and Swansea, 
1674 tons. In patent fuel Swansea regained its old post of first by 
exporting 46,316 tons ; Cardiff, 34,384 tons ; Newport, Mon., 10,631 
tons. 

In round numbers the first quarter indicates an aggregate 
despatch from all Wales of nearly nine million tons of coal, 14,000 
tons iron and steel, 30,000 tons coke, and 242,000 tons patent fuel. 

Referring to the substantial advance to colliers, a well-informed 
authority at Cardiff works out the total advances upon the standard 
of 1879 as follows :—Put into shillings and pence it means 9s. 9d. 
A miner who earned £1 in 1879 can now, doing exactly the same 
work, make £1 9s. 94. The man who earned 30s, in 1879 can make 
£2 4s. 7$d., and so on. 

In the Swansea Valley there has been some falling off in make 
of steel caused by furnace repairs, which, as at the Bessemer 
works, are matters now of constant need owing to the great and 


incessant make. In the tin-plate works seven mills were idle last 
week owing to the dismissal of one of the workmen and friction 
in consequence caused amongst the others. Still, no less than 
79,305 boxes came from the works, and shipments totalled 59,380 
boxes. Stocks now consist of 251,556 boxes. The tone of 
trade is healthy, and recent quotations for tin-bar and other 
makes are firm. March shipments amounted to 15,057 tons, and 
prospects in advance are assuring. There has been an aggressive 
movement amongst the annealers, but at the last meeting it was 
decided not to stop but await arbitration. 

Engineering establishments are prosperous, particularly those of 
Landore and Llansamlet. A strong company is forming for the 
Morriston Engineering Works, with good prospects ahead. 
Foundries in all directions are busy, and copper and spelter works 
much improved. 

The repair of the Barry Dock is likely to entail a cost of between 
£20,000 and £30,000. 

I much regret to record the death of Mr. Alfred Henshaw, of 
the Alexandra Dock, Newport, Mon. Mr. Henshaw was for many 
years general manager of the Brecon and Merthyr Railway, and 
with Mr, Cunningham as his traffic manager, did excellent work. 
By the large freighters, the Cyfarthfa, Dowlais, and Plymouth 
companies included, he was held ingreatesteem. His old position 
on the Brecon line has for a long time been very efficiently carried 
out by Mr. Gall, who had the benefit of his training. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE iron market in Rheinland-Westphalia remains strong 
Changes of importance have not taken place since last week, the 
tendency all round being in an upward direction. Foundry pig, 
No. 1, stands on M. 98 to 99 p.t., and a rise in quotations is ex- 
pected in the immediate future. As the demand for manufactured 
iron continues to improve and promises to be uncommonly brisk 
for the next months, advances in price will soon have to be reported 
in this branch of the iron trade. Activity in the railway and 
engineering departments has been very strong. For girders 
M. 160 to 164 p.t. is at present given; rails stand on M. 153 p.t.; 
light section rails, 168 p.t. Heavy plates are in good request, and 
sheets are also very strongly inquired for, and show extreme stiff- 
ness in quotations. At the pipe mills an exceptionally brisk occupa- 
tion has been maintained for some time past, and in spite of an in- 
creasing competition in this branch, the mills will, most likely, 
further reduce the rebate. 

From Silesia very satisfactory accounts have likewise been 
received concerning last week’s iron business. Raw iron is still as 
scarce as ever,and shows much firmness in price ; demand remains 
large. While the business in Silesian iron to Russia shows a falling 
offagainst previous months, Austria-Hungary, Turkey, the Levante, 
and Denmark have been purchasing freely on the Silesian market. 
According to notes given by the union of German iron and steel 
makers the consumption of iron in Germany was, on an average, 
25°5 kilos. per head, annually, from 1861 to 1864, while inland pro- 
duction was 21°8 kilos. In 1866 to 1869 consumption rose on 
33 kilos., and home production on 32°7 kilos.; in 1873 the former 
was 72°3kilos., and output 55°1 kilos. Then consumption began to 
decrease slowly till 1879, when it was 35:1 kilos., while home pro- 
duction began to rise, and reached 50°5kilos. per head in 1879. In 
1882 consumption had again been increasing, and was 51°Skilos. 
per head, production being then 74°8 kilos ; in 1890 consumption 
was 81°7 kilos., and home output 97°] kilos. In 1891 consumption 
decreased on 69°7 kilos., and production on 93°8 kilos., but, since 
then, both output and consumption have been increasing strongly, 
and in 1899 the latter amounted on 1284 kilos. per head, while 
inland production was 150°8 kilos. per head of population. 

The German coal trade is immensely strong. Output, though 
very heavy, is much lower than general demand, and in Silesia 
the question has been ventilated in industrial circles whether ex- 
ports in coal ought not to be stopped entirely, at least for a while ; 
in Upper Silesia, however, export in coal is hardly 10 per cent. of 
production, whereas arrears in deliveries amount to 40 per cent. 
already, so the measure contemplated would be of little use. Coal 
owners have agreed on a further rise in prices from April Ist, and 
this shows how very strong the market is, for, as a rule, lower 
rates are quoted during spring and summer. 

In March of present year deliveries in coal and coke were, in 
the Ruhr district, 4,376,280 t., against 3,904,990 t.; in the Saar 
district, 632,220 t., against 587,450 t.; in Silesia, 1,661,750 t., 
against 1,385,540 t.; and in the three districts together, 6,670,250 t. ; 
against 5,877,980 t. for the same month the year before. 

The finished iron industries in Austria-Hungary are well occu- 
pied, as the engineering and railway shops give out a fair number 
of orders. Inland blast furnace works being unable to procure the 
quantities required, owing to want of coal, supplies from abroad 
come in regularly. 

Only a moderate business is done in coal, though work has been re- 
sumed at most pits; but abnormally high prices and an entire 
want of stocks prevent a full trade from being done for the present. 
Coalowners intend to meet the loss they have sustained through 
concessions granted to the colliers, by a strong advance of prices 
for coal, and the brown-coal pits contemplate a rise of 10f. per 
ton. Consumers of coal, however, have resolved to resist firmly 
this measure as long as possible, and will do all in their power to 
prevent an undue advance in price. 

An increasing inland demand and several heavy contracts lately 
received from abroad have tended to stiffen further the tendency 
of the Belgian iron market. There is a brisk trade done to Russia 
and China, the syndicates that have together with Belgian 
financiers, undertaken the building of railways, naturally give as 
much work to Belgian firms as possible. The Belgian locomotive 
shops, however, are too busy already to care for fresh work, and 
the State Railway Administration had to place an order for twelve 
locomotives at 69,000f., and twelve tenders at 14,000f., with Burn- 
ham, Williams, and Co., in Philadelphia, the term of delivery, 
September of present year, being too short to allow the Belgian 
mills to accept the contract. 

Activity as well as demand on the French iron market are so 
brisk, and the tone all round is so remarkably strong and hopeful 
that an advance in price is expected to take place shortly. Wire 
nails stand on 360f. now, and drawn wire 310f. p.t.; hoops cost 
310-50f. p.t.; and merchant bars, 280f. to 300f. p.t. at works. 

There is much life stirring in the Italian iron industry, and a 
steady increase can be noticed in the import of foreign pig iron to 
Italy. Last year value of import amounted on fourteen million 
lire; besides this, considerable quantities of finished iron and 
metals had been imported. 

A large ironworks, with a capital of fifteen million lire, has been 
built on the Isle of Elba, and is reported to have just begun 
operations. 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, March 29th, 1900, 

THE financial conditions continue to improve, and general trade 
is increasing, though the volume is 10 per cent. less than last 
March. The recent financial legislation promises to increase circu- 
lation about 50,000,000 dols. in three months, and 100,000,000 dols. 
in six months. With this great increase in volume a great many 
new mining, manufacturing, and commercial enterprises will spring 
into life. There are projected several shipyards, seven or eight in 
number. Large orders were placed for cars and locomotives last 
week, There will be quite a rush of orders for rolling stock during 
the next three months. The easy money markets will exercise a 
yronounced influence this summer. J. P. Morgan soon goes to 
Lodo to work up some big railroad deals, There is a centralising 


influence at work, and the Pennsylvania and the New York Ce 
will in a few months possess practically the control of trattic ¢ se 
Chicago, Freight rates are being definitely settled west of tke 
Mississippi, and railroad and financial men are now expect " 
see a uniform rate between both oceans, WB to 

The steel magnates in this city give theassurance that there will} 
no falling off in orders this year, and that there will be no droy 
prices, ‘The bar and plate mills are oversold. Bridge byj Ing 
have all they can do, and are even figuring on foreign orders, On 
managers say that a drop of 10 per cent. in home prices wil] pe. 
good market abroad, but there is at present no disposition “x 
shade prices to get business anywhere. he reports from Chic; 
St. Louis, Chatanooga, and Birmingham are all full of encoumee 
ment. Railroad stocks are advancing, and there is quite a ret, 
get the best stocks, 


TRADE AND Business ANNOUNCEMENTS. —The Glasgow Railway 
Engineering Company, Helen-street, Govan, Glasgow, the late 
London office of which was 53, Victoria-street, informs us that on 
Monday, 9th inst., it was removed to No, 1%, Victoria-street, § WwW 

-We are informed that Mr. J. M. Dewar, who was connected for 
some considerable time with Mandsley, Sons, and Field, has been 
appointed general manager to the Paisley firm of Bow, McLachlan 
and Co, 

Society oF Mopet ENGINEERS,—The usual monthly meeting of 
the Society of Model Engineers took place on April 3rd, 1900, jn 
the Board-room, Memorial Hall, Farringdon-street, E.C., at 
7 pm, when Mr, Jas, C. Crebbin read a paper on “ Model 
Boilers.” The lecture was illustrated throughout with lantern 
slides, and was principally devoted to consideration of boilers for 
model locomotives. Several interesting photographs of well-known 
locomotives were projected upon the screen. Samples of Mr. 
Crebbin’s work were passed round to show the construction of 
various types of boilers, and a display of the capabilities of his oj. 
fired locomotive No, 3 on the track concluded an interesting and 
very instructive lecture. The formal business terminated at 
9 o'clock, after which trials of Messrs. Crebbin’s and 8. L. Solomon's 
locomotives on the Society's track were conducted until 10 o'clock, 
when the meeting closed. 


Is a Breyere a Carriace?t—In the Queen's Bench Division 
last week a special case was stated before justices Bingham and 
Phillimore, at the request of the Cyclist Touring Club, raising the 
above question, The ease is of considerable interest. A prede- 
cessor of the Earl of Abingdon owned a ferry across the river 
Thames, at Swinford, Berkshire, and he constructed a bridge in 
place of it. By a statute he was entitled to charge tolls for vehicles 
and foot passengers passing over the bridge. The plaintiff, whom 
the C.T.C. supported, contended that a person riding his bicycle 
was «foot passenger, and, therefore, could only be charged as such; 
whereas the defendant, the present Earl of Abingdon, submitted 
that a bicycle was a carriage, and that its rider was liable to pay 
the toll which was chargeable on two-wheeled carriages. Their 
Lordships held that a bicycle was a carriage, and that, therefore, 
the plaintiff was liable to pay the toll chargeable on two- 
wheeled carriages. There was a verdict for the defendant, with 
costs, 

Tests or LoNDON Gas.—In his evidence before the House of (om- 
mons Committee, which is considering the London County Council 
Bill regarding the metropolitan gas supply, Mr. Otto Hehner gave 
results of various tests carried out on the gas supplied by the 
South Metropolitan Gas Company. He bad made a series of tests 
of the gas supplied from the Bankside works of the South Metro- 
politan Company on April 3rd. At seven c’clock in the evening 
at one point the photometer gave as the result an illuminating power 
14°2. Half an hour later at the official station close by a test by 
the official apparatus gave the result11°3. At 8 o'clock the official 
examiner came to the station to make his official test in accordance 
with custom after notice given. As the time approached for 
making the official test the flame of the gas visibly became higher, 
and the illuminating power increased so much that when the 
official test was applied at eight minutes past 8 o’clock the record 
was 15°82. He made another test at 9.30 at the Pocock-street 
school, within a stone’s throw of the official station, and the result 
showed 14°6, while at the Blackfriars-road station at 9°45 it was 
15°2. The next official test was appointed for ten minutes past 
10 o'clock, and in the interval the light from the gas underwent 
a remarkable change, and the official test, when taken, showed 

THe British INsuLATED Wirt Comrany,—The annual staff 
dinner in connection with the British Insulated Wire Company, 
Limited, Prescot, was held on Friday last at the Adelphi Hotel, 
Liverpool, Mr. W. Marriner Brigg, chairman of the company, 
presiding. Mr. Thomas Parker, in proposing the toast of the 
electrical industry, expressed the opinion that one of the things 
that had retarded the progress of electrical enterprise in this 
country in the past was the Act of 1882. Since that had been 
altered greater progress had been made, and he hoped we would 
shortly be able to catch up with our rivals ‘on the other side.” 
Mr. 8. Z. de Ferranti, in responding, observed that during the 
past year electrical engineers in this country had taken great steps 
towards ‘‘putting their houses in order.” Works had been largely 
extended, and the productive capacity generally increased. Mr. 
Alderman T. Snape, J.P., proposed the health of the visitors, and 
Sir W. H. Preece, K.C.B., F.R.S., in responding, referred to the 
great progress made by the British Insulated Wire Company 
during the past six years. Since 1894 the staff employed by the 
company had increased from ten to 130, and the number of work- 
men from 70 to 1600, whilst the turnover had increased ten times 
during this period. The toast of the company was proposed by 
Mr. A. H, Walton, and responded to by Mr. G. B, Atherton 
director ; and that of the directors was proposed by Mr. G, H. 
Nisbett, and responded to by the Chairman, 


THE FUTURE OF THE YORKSHIRE CoaL TrAaDE.—The quarterly 
return showing the tonnage of coal imported to Hull is not with- 
out its lessons as to the future state of the coal trade, showing as 
it does a remarkable increase on the business done during the past 
five years. At the close of last year, when the large railway and 
other contracts for the present half-year were being placed, con- 
siderable opposition was manifested as to the prices demanded for 
steam coal. The owners at last fixed 10s. 6d. per ton as the price, 
making known the conviction that the state of trade during the 
half-year would more than warrant such a price, The (reat 
Central and several other companies closed at the price named, 
but the Midland offered 9s. 6d., and only placed limited orders. 
Since then they have had to pay something like 4s, to 5s. per ton 
more for coal purchased in the open market. The coalowners, 80 
far, are justified in the arguments used, they being able now to 
command 15s. to 16s. per ton. Even at these prices business 18 
brisk, and a larger tonnage than has been shipped for years has, 
during the quarter, been dealt with at Hull. During the three 
months last past the imports sent to Hull have reached 778,272 
tons, against 659,344 tons, an increase of 118,828 tons. The ton- 
nage has considerably exceeded any previous quarter for a number 
of years, being no less than 364,448 tons more than the tonnage 
dealt with in 1895, he exports, despite the fact that the Baltic 
and other northern ports are not open, reached 335,070 tons, 
against 247,334 tons last year, an increase of 89,636 tons. Despite 
the very large tonnage raised in the county of Yorkshire, and 
especially from the thick seams, stocks are very low, and heavy 
contracts have been ratified for the shipping season. Under these 
circumstances, prices for next half-year’s contracts are certain to 
considerably increase, so that, large as is the railway coal bills, 
dividends are certain to be further intrenched upon, and coal for 
locomotive purposes bids fair to become higher than for man) 
years past, 
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ENGINEERING NOTES FROM 
SOUTH AFRICA. 
(From our own Correspondent. ) 
Maritzburgh, March 17th. 
great jubilation amongst the trading 

d industrial community here over the prospect 
7 an early termination of the war. It is ad- 
6 itted that there may be some fierce fighting 
veil to take place in the Transvaal, but any such 
- is not likely to be prolonged, and the 
British will be able, to a large extent at least, to 
select their own battle-grounds. Nobody believes 
a serious defence of Johannesburg or Pre- 

The most obstinate burgher must recog- 
that the Republic's case 1s hopeless if the 
British troops penetrate as far into the interior as 
those two towns. What will do more to subdue 
the Boer than anything else is the proclamation 
like that issued to the Free State that all 
those who do not surrender their rifles will be 
dispossessed of their farms. The Boer without 
his farm is a perfectly helpless creature. He can 
only tlock to the towns and compete with the 
Cape boys and Malays for work such as wagon 
driving, orstay in the country and rapidly sink to 
the condition of a White Kaffir. d There are no 
opportunities for further ‘“‘ trekking” except in 
German South-west Africa, which is not a parti- 
cularly promising field for etmigration. ‘Thus, 
even the grimiest and sturdiest burgher is likely 
to falter in his resistance when he learns that it 
may mean the depriving him of his holding. 
Moreover, from what one can learn from Boer 
prisoners, recent events have forced the Boers to 
abandon the light-hearted contempt for the 
English as fighting men with which they entered 
upon this campaign. : 

Agreat deal has been written about the sur- 
prising harmlessness of the artillery tire upon the 
three beleaguered towns, It must be remembered, 
however, that in all three cases the nature of the 
soil allowed bomb-proof excavations to be readily 
made. As a matter of fact, the efficiency with 
which the Boer guns have been served proves how 
short a time is absolutely necessary to train good 
artillerymen. Of course, the instructors of the 
Staats Artillerie had the great advantage of a 
raw material already expert in all the qualities 
of marksmanship. 

The case between the Eastern Telegraph Com- 
pany and the Capetown Electric Tramways Com- 
pany, in which the former asserted that the tram- 
way company’s discharges of current interfered 
with its cables, and claimed damages, has heen 
decided in favour of the defendants. 


THERE is 


resistance 


in 
torl. 
nise 


THE INSTITUTION OF JUNIOR 
ENGINEERS. 

AT a meeting held at the Westminster Palace 
Hotel on Friday, April 6th, the chairman, Mr. 
Basil H. Joy, A.M.I. Mech. E., presiding, a paper 
was read by Mr. Eustace W. Porter, Assoc. M. 
Inst. C.E., member of the Institution, on ‘A 
Comparison of Railway Bridge Structures of 
Moderate Dimensions and of Methods of deter- 
mining their Working Loads.”” The author first 
dealt with considerations relating to the best type 
of bridge for particular cases, and enumerated 
several examples. The structures to which the 
comparisons referred were intended to carry a 
“light” railway of standard gauge, and the 
loads assumed, in addition to the weight of the 
structures itself, were 0°03 ton for the permanent 
way per foot run, and a train of engines having 
an axle load of eight tons, present Board of 
Trade rules being used. Diagrams were ex- 
hibited denoting the live loads, and types of the 
spans employed with their weights up to 100ft. 
span, Comparisons were next drawn between a 
masonry arched bridge and one having a steel 


superstructure, showing the economy at the pre- | 


sent price of steel work in employing the former 
up to 40ft. span, where conditions permitted the 
use of an arched span. 

In introducing the question of bridge piers, the 
points to be considered in designing structures for 
countries subject to earthquakes were alluded to, 
the author stating that the best course in such 
cases was t» construct a steel trestle pier, stable 
without any assistance from the foundations, 
since a mass of masonry would favour the trans- 


mission of momentum, being capable of receiving | 


the full force of a shock due to an earthquake. 
Since earthquake shocks are not so severe below 
the surface of the ground, it was advisable to 
arrange that such structures as bridge piers 
should rise where possible from a deep free 
foundation formed of steel work, in preference to 
masonry, thus allowing the whole structure to 
have the same natural period of vibration. A 
diagram was shown, giving the type and weight 
of stecl piers, and cubic contents of masonry 
plers up to 100ft. in height, admitting of a com- 
parison of the cost of each, and the effect of wind 


pressure on such structures was then treated at | 


some length. 

In comparing the various methods in vogue for 
determining the working loads on bridges, some 
of the errors occurring when stresses were calcu- 
lated under the English Board of Trade rules 
Were indicated. A digest followed of the rules 
most general in America, also those of the India- 
office for railways in India. 

lhe author concluded by suggesting the form 
that the— now very desirable new British rules 
should take. Brietly expressed, it was as 
follows:—The total working load for any mem- 
ber of a bridge, to be taken as the maximum 
moving load, multiplied by coefficient, and added 
to the dead load. The coefficient to be 2 for all 
members except main girder flanges, for which 
15 might be used. The total working stress on 
the minimum net area not to exceed 8 tons per 
Square inch in tension, compression, or shear. 
The moving load to consist of three engines 
giving maximum possible load, followed by a 
uniform train load. Wind pressure of 50 Ib. per 
Square foot on structure as a fixed load, and on 
train as an advancing load. An allowance for 
centrifugal force and for longitudinal force due 


| the Pembroke, for the Prometheus ; G. T. Kers- | 


‘o “braking” was specified. Other points were | 


also referred to, notably that the proper stiffen- 
ing of plate girder webs. and proportions of 
widths of main girder flanges, should be en- 
forced, 


Waldram, H. Cartwright Reid, F. W. Hodgkin- 
son, W. D. Williams, and J. Gilchrist took part, 
and the proceedings terminated with the an- 
nouncement of the next meeting, May 18th, when 
a paper on ‘‘A Short Review of the Motor Car 
Industry, Past and Present,” would be read by 
Mr. Charles H. Rush and Mr. Basil H. Joy. 


NEW CLYDE - BUILT CHANNEL 
STEAMERS. 

‘Two noteworthy high-speed twin-screw steamers 
for Channel service were launched from Clyde 
shipyards on successive days last week. ‘These 
were the Alberta, launched on Tuesday from the 
stocks of John Brown and Co., Limited, Clyde- 
bank, for the London and South-Western Railway 
Company, and the Arundel, consigned to the 
Water on Wednesday by William Denny and 
Bros., Dumbarton, for the London, Brighton, 
and South Coast Railway and the Western Rail- 
way Companyeof France, 

The Alberta, which is from the designs of Pro- 
fessor Biles, of the Chair of Naval Architecture 
in Glasgow University, is intended for the owning 
company’s fast passenger and mail service between 
Southampton and the Channel Islands, and also 
the coast of France. The principal dimensions 
of the vessel are:—Length between perpen- 
diculars, 370ft.; breadth, 35ft. 6in.; gross 
tonnage about 1300 tons, 

The Arundel is a repeat of the well-known 
twin-screw vessel Sussex, at present engaged in 
the company’s Newhaven-Dieppe service. Her 
dimensions are : Length, 275ft.; breadth, 34ft.; 
depth, 14ft. to the main deck. Above this there 
is a promenade deck extending the whole length 
and breadth of the vessel. Externally the 
Arundel presents a handsome appearance, with 
her two pole masts and two large funnels, in this 
respect contrasting with the previous vessel, 
which had only one mast and one funnel. On 
account of the high rate of speed required, the 
lines of the vessel are exceptionally fine. When 
completed, she will be one of the tinest steamers 
engaged in the Channel traffic. The vessel is 
lighted throughout by electricity, with electric 
masthead and sidelights. The machinery, which 
is being supplied by Denny and Co., consists of 
two sets of triple-expansion four-cylinder engines, 
balanced on the Schlick principle to minimise 
vibration. The steam is supplied by two large 
double-ended boilers with forced draught, work- 
ing on the closed stokehold principle. The vessel 
is Intended to develop a speed of over 20 knots on 
the Channel passage. 


DuLctk, steel screw steamer; built by, Wm. 
Gray and Co., Limited; to the order of, C, 
Nielsen and Sons, West Hartlepool ; dimensions, 
285ft., 41ft. 6in., 20ft. 2in.; engines, triple-ex- 
pansion, 2]}in., ‘4in., 57in., by 39in. stroke, 
pressure 1601b.; constructed at, Central Marine 
Engine Works; trial trip, April 5th; over 11 
knots. 

OsMo, steel screw steamer; built by, Craig 
Taylon and Co,; to the o ler of, the Bjorneborgs 
Augfartygs Aktebolag Porin Hoyrylaiva Osa- 
keyhtio; dimensions, 254ft., 37ft., 18ft. moulded ; 
engines, triple-expansion, 18hin., 30in., 49in., by 
33in. stroke, pressure 1601b.; constructed by, 


MacColl and Pollock, of Sunderland ; trial trip, | 


April 5th ; 11 knots. 

EAGLE Pont, steel screw steamer ; built by, 
Joseph L. Thompson and Sons, Limited ; to the 
order of, Norfolk and North American Steam 
Shipping Company, Limited ; dimensions, 404ft., 
Olft., 30ft. 6in.; engines, triple-expansion, 2din., 
{3in., 74in., by 48in., pressure 200 |b. ; constructed 
by, John Dickinson and Sons, Limited ; launch, 
April 3rd. 


THE LAUFENBURG FALL OF THE RHINE, says 
a German contemporary, is to be turned to a use- 
ful purpose by putting in a turbine p'ant con- 
nected with electric generators. A dam is to be 
built across the Rhine, covering the turbine 
chambers and power house ; and it is estimated 
that with eighteen turbines 30,000 horse-power 
can be developed at low water. 

NAVAL ENGINEER APPOINTMENTS. — The follow- 
ing appointments have been made at the Admi- 
ralty :—Staff engineer: Samuel Aston, to the 
Pembroke, additional, for the Terpsichore. Fleet 
engineers: William H. Gale, to the Vivid, addi- 
tional for the Amphion; W. H. Bramsdon, to 
the Duke of Wellington, for the Sultan; §. H. 
Blundell, to the Duke of Wellington, for the 
Mercury. Chief engineers: J. Richardson, to 
the Doris, for transport staff; C. E. Shorey, to 


well, to the Galatea, for the Alarm; E. W. 


Rodet, to the Vivid, for the Speedwell; G. G. | 


Knight, to the Tamar, for the Hart; Jas. R. 
Roffey, to the Duke of Wellington, additional 
for the Pallas. Engineers: Perey G. Drake, to 
the Pembroke, additional for the Spitfire ; Ernest 
Edwards, for the Perabroke, additional for tender 
Desperate; Alfred H. Moysey, to the Wildfire, 
additional for tender Swordfish ; G. H. Stainton, to 
the Pembroke, for the Stag ; H. W. Irish, to the 
Alexandra, for the Spanker ; G. C. Nicholson, to 
the Pembroke, for the Sturgeon; E. Haves, to 
the Duke of Wellington, supernumerary, and to 
the Victory, for the Lightning ; W. A. Wallis, 
to the Duke of Wellington, for the Conflict ; L. 
J. Stephens, to the Victoria and Albert, for the 


Elfin ; Corin V. Hardcastle, to the Duke of Wel- | 


lington, for service with gunboats at Haslar ; 
William A. J. Davies, to the Royal Arthur, ad- 
ditional for Katoomba, additional for service on 
shore at Sydney; H. J. Little, to the Black 
Prince ; R. W. Skelton, to the Majestic; H. W. 
Heyes, to the Argonaut, for the Coquette; R. 
Baron, to the Argonaut, for the Cygnet ; W. C. 
Johnson, to the Duke of Wellington, for the 
Spartiate. Assistant-engineers: Wellesley J. 
Steil, to the Indefatigable ; Archibald H. Carlisle, 
to the Collingwood : Walter W. Newton, lent to 
the Melampus ; William J. Hambley, to the Hot- 
spur. Probationary assistant-engineer: Henry 
B. O’Dogherty, to the Crescent. Artificer engi- 


In the discussion which ensued Messrs. P. J, | neer: Charles H. Hotston, to the Seagull, 


THE PATENT JOURNAL. 
Condensed from “ The Official Journal of 
atents. 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


28th March, 1900. 
5772. Treatinc Gop and Sitver, W. E. C. Alexander, 
London. 
5773. CONTROLLING VEHICLES, A. G. New, Woking, 
Surrey. 


Woking, Surrey. 
5775. CLEANING BoiLers, G. H. Garner, Runcorn, 
Cheshire. 


Firm of Gimson and Co,, Limited, Leicester. 


5777. Fire-arms, G. M. Brand, Glasgow. 

5778. PLate for MouLpine Bd&xEs, C. W. Coleman, 
Manchester. 

5779. Maxine Forks, J. Crabtree and J. Schofield, 
Burnley. 

5780. INCANDESCENT Gas Burners, J. W. Bray, Brad- 
0) 


5781. MEANs for DRIVING Cyc.es, J. N. E. Hardy, Hali- 


Liverpool. 

5783. Stoves for HEaTiING Puxposes, T. F. Edgeworth, 
Bristol. 

5784. Encines for Fiprgs, W. O. R. Holton, 
Halifax. 


Liverpool. 

5786, CABLES, G. H. Nisbett, Liverpool. 

37. Device for DissoLvinc Sucar, H. de V. Robbé, 

Liverpool. 


5780, APPLIANCE for POLISHING YARN, A. Staat, Man- 


chester. 

57%). for GENERATING SMOKE, J. Barron, 
London. 

5701. Winpow Fasteners, E. J. How and H. King, 
London. 

5792. Hyprautic Enornes, H. and 8. H. Hawkins, 
London. 


Berlin. 

574. Device for Fiowers, A. Richter, 
Berlin. 

795, Bepsreaps, R, G. Wagner, Potsdam. 


A. Ashcroft, London. 

5707. Breakinc Up Cuioripe, J. Swinburne and E. 
A. Ashcroft, London. 
Ashcroft, London. 


F. Gowenlock, Potter’s Bar, Middlesex. 


London. 
5801. C. I. C. Bailey, London. 


Luton. 

5803. AppLiance for HotpinG Soap, E. Clarksen, 
London. 

5804. CuTtinc PuoTocRaPpHic Prints, H. Wykes, 
London. 

5805. Propuctnc Woop Biocks, J. Jofeh, London. 


tz, United States.) 


London. 

5809, APPLIANCE for STERILISING LiqguIps, W. Pirrie, 
London. 

5810. MuscuLaR DeEvELopPER, M. Fitzgerald, London. 

5811. Fixing Hammer Heaps to Hanpies, J. H. 
Morgan, London. 

5812, COLLAPSIBLE TaBLE, P. L. Dreyfus, London. 

5813. Puzzie, M. Pettinger, London. 

5814. CARDING Fiprovs MarTeriacs, A. Clegg, Man- 
chester. 


| Hailes, London. 


Hailes, London. 

5817. Apparatus for GENERATING ACETYLENE Gas, E. 
A. Javal, London. 

5818. Operation Tastes, F. Mégevand, L. 
Sandoz, and V. Thélin, London. 

5819. MACHINE for SHEARING Hoop IRon, H. Lafone, 
London. 

| 5820. Neckties, A. Room, London. 


G. Richardson, London. 


Birmingham. 
2823. DeracHABLE Coat ADJUSTMENT, D. Nable, 


London. 


wol. 

Makino Yarn, J. Y. Johnson.—(W. H. Drury, 
United States.) 

5826. VessELs for CONTAINING COMPRESSED Gas, V. E. 
J. Durafert, London. 

5827. INSERTING SLIDE PorTION of CasEs within the 
OUTER SHELL, R. Dalton and Mardon Son and Hall, 
Limited, London. 


5828, Power Hammers, P. Hanzer and J. Chevalier, 
London. 

5829. MAKING ARTIFICIAL Stone, J. F. de Naeyer, 
London. 


5830. of PropucinG CELLULOSE, R. Haddan. 
—(Vereinigte Koln - Rottweiler Pulvertabriken, Ger- 
many.) 

5831. Device for FasTeNInG Satis, A. G. Hupfel, 
London. 

5832, Urn with CoIN-FREED MoveMENTs, R. A. Lee, 
London. 

| 5833. Startinc Switcnes for Motors, G. A. Mower, 
London. 

5834. Rorary PRINTING MACHINE, A. Sauveée, 
London. 

5835, APPARATUS for GENERATING STEAM, B. Becker, 
London. 

5836. Enoings, A. Meiani, London. 

5837. VALVE Motion for Steam E. Konig, 


London. 

5838. APPLIANCE for OPENING Doors, E. Consentius, 

| London. 

| 5889. Steam SupERHEATERS, E. Konig and I. Mager, 
London. 

5840. Revotvers, G. R. Cawley.—(A4. J. K. Glasfurd, 
India.) 

5841. Execrriciry Mrrers, M. C. Clutterbuck, 
London. 

5842. Stups with DeracHaBLe Heaps, J. Shaw, 
London. 


29th March, 1900. 


5843. Bricks for Purposes, W. Wright, 
London. 

5844. So_pier’s Reet or TomMy’s FRIEND,” M. 
Eustace and C. F. Cother, Bristol. 

5845. Top Bar and Crow ComBINeED, R. Rowbotham, 
Manchester. 

5846. Game, P. R. J. Willis.—(D. L. Falardeau, United 
States. 

5847. ET P. R. J. Willis.—(D. L. Falardeav, 
United States.) 

5848. Conpvrts for ELecrric TRamMways, M. H. Smith, 
London. 

5849, LAWN-MOWING MacHINEs, W. L. Coke, London. 

5850. Tram Fare Boxes, G. H. and A. H. Gledhill, 
Halifax. 

| 5851, CicarEtrTEs, 8. Appleton, Liverpool. 


5774. Speep Governors for Enoines, A. G. New, | 


5776. HEEL-ATTACHING MACHINES, J. Gimson and The | 


5782. Wacon Covup.inos, G. 8. Holines, | 


WATER-CIRCULATING Apparatus, W. B. Barker, | ”° 


5788. Banp Sawinc Macuing, C. H. Clifton, Glasgow. 


5793. ATTACHING FLowErRs to GARMENTS, A. Richter, 


57M). Decomposition of Oxipes, J. Swinburne and E. | 


5793. SEPARATING Metats, J. Swinburne and E. A. | 
5799, PHOTOCHROMOSTEREOSCOPES, T. K. Barnard and | 


5800. VARIABLE SpacinG for TyPEWRITERS, A. Delprat, 


5802. Macuine for Packinc Goons, J. Holroyd, | 


5806, REGULATING DyYNAMO-ELECTRIC MACHINES, The | 
Thompson-Houston Company, Limited.—((. P. | 


5808. MAKING CARBONATE of Sopa, J. Kiinstner, | 


5815. FrREPROOFING Faprics, C. Howard and A. J. de 


5816. FrrepRoorine Fasrics, C. Howard and A. J. de | 


5821. INCANDESCIBLE ELEMENTS, J. B. de Léry and C. | 


5822, CONTROLLING the Pressure of Gases, 8.8. Walker, | 


5824. Drums for Mik Separators, H. Witt, Liver- | 


5852. Seat Brackets for WaTeR-cLosets, H. H. Green, 
Wolverhampton. 
5853. Nozz_e Firrines for Hoss, J. H. Stone and W. 
White, Birmingham. 
5854. CycLe Brakes, W. T. Fisher, J. Nixon, and W. 
Radford, Coventry. 
5855, SHADE CaRRIER, G. D. Impey, Birmingham. 
5856. Domestic CINDER SIFTERS, K. Miles, sen., Man- 
hester. 
| 5857. Joint for Boots, W. Shields, Nelson, 
Lanes. 
5858. Currinc Ciora into Lenerus, J. B. Barton, 
Manchester. 
5859. Inpicator for J. Gilmour and L. 
McFarlane, Glasgow. 
5860. Evecrric Hoisting Apparatus, W. H. Scott, 
Norwich. 
5861. ExpanpInG Drass Bracket, J. C. Williams, 
Swansea. 
5862. ALARM SIGNALS, H. Fawsitt, Manchester. 
5863. DRILLING and Macutngs, R. Scaife and 
8. Ride, Burnley. 
| 5864, Tires, W. E Lilly, Dublin. 
5865. Biscurr Canisters, A. I. Crawford, Liverpool. 


Sarety Hook, W. Boyes, Birmingham. 
Iron and Sree. Tuses, H. Perrins, Loudon. 
| 5868. SusPENDING Nosx-Bacs, W. Brown, London. 
5869. Fotpinc Boxes, J. L. Williams and The 
Britannia Folding Box Company, Limited, London. 
5870. Propuction of ORNAMENTAL EFFECTS upon 
TexTILE Faprics, G. Grandage, London. 
1. Propuction of METALLIC Oxipks, T. G. Hodgson 


| 
| 
| 
| 
u 

5873. BREECH MECHANISM Of QUICK-FIRING Guns, A. T. 
| Dawson and L. Silverman, London. 
n, Paris. 
| G. Nickles, 
| 


7%. FiLe for Lerrers, J. L. Pultar, London. 

5880. Tires for Cass, G. C. Pratt and A. L. Jenner, 
London. 

5881. Device for use as a Broocn, W. V. Tiffin, London. 

5882. Pockets, J. E. C. Symes, London. 

5883. Pir-pisHEs, H. V. Scobell, London. 

5884. DisTRIBUTING MECHANISM of LINOTYPE MACHINES, 

| W.H. Lock and F. J. Wich, London. 

5885. Manuracture of Ceramic Stoner, L. A. Garchey, 
London. 

5886. SteaM TuRBINEs, A. A. Common, London. 

87. Sairts, G. T. Bradford, London. 

| 5888. BicyeLe Rest, A. F. Lake.—(C. &. Mudge, ladia.) 

| 5889. EnsuriNG the Betrer Firrinc of Women’s Gar- 

MENTS, A. Bottermund, London. 

| 5890. TYPEWRITING Macuines, G. C. Blickensderfer, 
London. 

5801. Sarety Hook Device for Harness, B. Wessel- 
mann, London. 

5892. DryInc Apparatus, H. H. Lake.—(Z. Lehmann, 
Italy.) 

| 5893. FIREPROOFING COMBUSTIBLE SusstTances, H. H. 

Lake. —(Amevican Wood Fireproofing Company, 

| Limited, United States.) 

| 5894. RIVETING Macuines, C. J. Carney and J. C. 

} Gorton, London. 

5895. Fixinc ORNAMENTAL PLates on WALLS, F. W. 

Golby.G. Groegor, Germany.) 
589. Toy, R. D. Radcliffe, G. J. Gowar, and J. 
Cockerell, London. 
| 5897. New ADVERTISING Apparatus, J. H. Reeves, 
London. 


| 5898: Trusses for TREATING Hernia, H. Farmer, 


| 5899. Paper Trays, H. J. Morgan and J. Detmold, 
London. 
5900. SECURING INTERMITTENT Mo7ion, C. B. Callow 
and H. J. Eck, London. : 
| 5901. VENTILATING, &c., APPARATUS, F. Barton, Liver- 
001. 
| 5002. Hair Pap, K. Véber, London. 
| 5903. AIR-COMPRESSING ENGINE, S. Rogozea and F. 
D’Ours, London. 
| 5904. ComPREsSING Liquip STEEL, H. Harmet, London. 
5905. Supports for Lamp Suaves, H. J. Ellis and 5. 
Saunders, London. 
5906. Door-cLosinc Device, W. E. Evans.—(4. Noel, 
Fra nee. 
5907. Siena.s, A. J. Boult.—(P. Bonnetean, 
France. 
| 5908. Macaryegs, L. Bowen, London. 
| 5909. Hypraviic Arr Compressors, W. J. Linton, 
London. 
5910. Hypraciic Arr Compressors, W. J. Linton, 
| London. 
| 5911. Stream Bouter, J. E. Bousfield.—(£. Bodio and 
| €. Campi-Bodio, Italy.) 
5912. Vatve Boxes, W. Hornsby, C. James, and W. J. 
Holloway, London. 
5913. Lamps, W. Hornsby, C. James, and W. J. Hollo- 
| way, London. 
| 5914. VaporiseRs, W. Hornsby, C. James, and W. J. 
| Holloway, London. 
| 5915, Jer or Spray Apparatus for ENGINES, Xc., 
W. Hornsby, C. James, and W. J. Holloway, 
| London. 
5916. Grapuators, H. Schaffstiidt, London. 
5917. ConpEnsErs, H. Schaffstiidt, London. 
5918. ConpENsERS, H. Schaffstiidt, London. 
5919. Sart SLeEvEs, E. J. Gilders, London. 
5920. Knives, C. Coudert, London. 
5921. Atracuine Curtains to Rops, C. A. Vouret, 
London. 
5922. BurNinc CEMENT, W. Lessing and D. Rheinfeld, 
London. 
5923. Revo.vine KILy, W. Lessing and D. Rheinfeld, 
London. 
5924. TELEScopiIc UMBRELLA, V. Weil and C. Wolff, 
London. 
5925. Exectric Lirr Controiier, J. G. Childs, 
London. 
5926. Gas Burners, G. C. Marks.—(/. Pintsch, Gev- 
many.) 
5927. Tuses, A. E. Beck, London. 


| 
| London. 
| 


| 30th March, 1900, 


| 5998, TELEPHONE Boarp Systems, &c., W. Aitken, 

| London. 

| 5929. Drivinc Cranks for Cycies, L. H. Brierley, 

| Birmingham. 

5930. TREATMENT of CasToR OIL, G. Mitchell, London. 

5931. Repucep Castor O11, G. Mitchell, London. 

5932. Resonator for Harmonums, T. J. Hanson, 
London. 

5983. Drepeinc Macuinery, C. D. Brindley, 
London. 

5984. PHorocrapuic FinpErs, W. W. Beasley, London. 

5935. WINDMILLs, J. S. McCowatt, Paisley. 

5936. WixpInc Micuinery for YARN, J.Gordon and M. 
Malloch, Glasgow. 

5987. Kerrizes, B. Brown, Burnley. 

5988. ComposITIoNn for CLEANING GoLp, A. B. Goodwin, 
London. 

5939. COLOURING PHotocRapuHic Portraits, F. W. Hay- 
ward, Norwich. 

5940. New Game, G. Willoughby, Fulmer Hall, near 
Slough. 

5941. Drivine Gear for Cycies, J. Bradley, Salford. 

5942. AUTOMATICALLY EXTINGUISHING CANDLES, A. 
Boursin, Dublin. 

5943. TaBLE Games, J. Platt and R. Bleasdale, Bolton. 

5944, Train Licutine by Exretricity, B. J. Day, 
Loudon. 


5045. Device for DIMINISHING or INCREASING the 


of a Gas Jet, T. L. Whitehead, Manchester. 
| 5946, Tin Vessexs, H. F. Hill, Nottingham. 
4947. GENERATION of Steam, C. and A. Musker, and W. 
G. Hay, Liverpool. 
5948, Pneumatic Tires, W. H. Sewell, Glasgow. 
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Granite Saw Currina Macuings, A. Taylor, 


iw. 

5950. KEEPING in TENSION Warp THREaps, G. W. 
Barrows, Nottingham. 

5951. Lusricator, S. H. Sershall, Birmingham. 

5952. for CLosinc and OpENING FENCE DRopPER 
Toncurs, W. Milner, Liverpool. 

5953. WEATHERBOARD for Doors, W. Eccles, Patricroft, 
Lancashire. 

5954. Roorimne Fett, J. C. Chorley, Manchester. 

5955. Leporr, A. D. Todd, Stocktun-on-Tees. 

5956. Stream Heatinc and SuppLy ARRANGEMENT, A. 
Godfray, St. Andrews, Guernsey. 

5957. Coin Freep Tap, H. T. Tanner, Redditch. 

5958. Gopiva Deriance Sasu Fastener, B. Garner, 
Bromsgrove, Worceestershire. 

5959, ParTiaL Automatic Back Trppinc Lurry, W. J. 

t, Farnworth, near Bolton. 

5960. CoupLines of RaiLway Waaons, G. Meek, Cardiff. 

5961. RENDERING WATERTIGHT the Firtinas of CABLEs, 
W. McAulay, G. Clark, and J. A. McLaren, Glasgow. 

5962. BicycLE Supports, J. P. Taylor, Fort Worth, 


‘exas, 
5963. Pumps, F. Stuth, London. 
5964, EXTRACTING Dust from Cur Cuarr, A. Mein, 


ndon. 

5965. REFERENCE” Box Fixx, L. Leitz, 
mdon. 

5906. VaLves, H. C. King, Swindon. 

5967. a Fixines, F. Gaunt and F. Windham, 
mdon. 

5968, Cooxine Stoves, R. Warwick, London. 

5969. Compressinc Gas, C. H. Bryant and A. C. 

ler, London. 
5970. Utinisinc the Exercy of Ligvips, C. Steffen, 


ndaon, 
5971. Hanp Srraps or Parcer Carriers, C. H. James, 


ndon. 
5972. Bunas for Casks or BaRRELS, R. M. D. Richardson, 
mdon. 

5978. CompBrnation Locks, G. W. Watson and C. Bean, 
London. 

4974. Hat-BLockino Macurngs, A. Lay, London. 

5975, SEwine Macuinrs, 8S. H. Wheeler, London. 

5976. Hotpinc Liguip Arr, H. H. Lake.—(J/. F. Place, 
United States.) 

5977. Hoop for Lamp Cuimyeys, W. H. W. Fahndrich, 
London. 

5978. Toy, S. F. Martin, London. 

5979. LoW-PRESSURE Gas GOVERNOR, M. B. Billing, 
London. 

5980. Circuit Pius, H. Bevis and F. W. M. Chapman, 
London. 

5981. ANTISEPTIcs, A. Zimmermann.—(7he Chemische 
Fabrik aus Actien cormals EB, Schering, Germany.) 

5982. Grippinc Devices for W. P. Bullivant, 
London. 

5983. Hose Camps, W. J. Strawson, London. 

5984. SrrRroscopic View, W. H. Grant, London. 

5985. Furnaces, C. Groll, London. 

5936. CoMPENSATORS for SiGNaL Wires, J. 8. Moore, 
London. 

5937. APPARATUS fur PREVENTING AccIDENTs, F. Schar, 


mdon. 

5988. Pens, W. P. Thompson.—(S. G. Scanlan, United 
States.) 

5989. INCANDESCENT ManTLxEs, W. P. Thompson.—_(W. 
Karsten, Germany.) 

5990. Prvots for Mirrors, T. Jones and H. T. Turner, 
Liverpool. 

5991. Briquetrss, P. R. de F. d'Humy and R. McKenzie, 
Liverpool. 

5992. CONSTRUCTING FILTERING MATERIALS, A. Smith, 
London. 

5993. Fiies, 8S. H. Sharp and G. Beaumont, London. 

5994. WATERPROOFING Process, F. W. Golby.—(G. G. 
Hepburn, Russia.) 

5995, Maxine Stone, H. H. Lake.—(D. Wacktel and 
Co., Germany.) 

5996, Lapigs’ Skirts, M. E. Clark, London. 

7. SHOWER Barus, C. 8S. Madan, London. 


5998. Pec Tops, W. H. Hodgson and W. Milner, 
London. 

5999. Makinc Wax from Brown Coat, E. von Boyen, 
London. 


(000. ADVERTISING on Boxgs, E. Bottle, 
London. 

6001. Cicak and CicaRETTE Casgs, J. H. Williams, 
London. 

6002. Pix for Use in Broocnes, &c., R. Landon, 
London. 

6003. for FasteniInc Paper, 8. G. Coulson, 
London. 

6004. Retarninc Leaves of Books in Position, E. R. 
Neale and P. E. Ince, London. 


8lst March, 1900. 
CrvuciB_e STEEL, &c., G. Welch, Shef- 
eld. 


6006. AppaRaTus for TestINc Ecos, H. Mtindheim, 
Kingston-on-Thames. 

6007. AppLyING Seats to Jars, E. E. Daugherty, 
Kingston-on-Thames. 

6008. Pneumatic Tires, E. Kempshall, London. 

6009, AuToMATIc FirE and Water ALARM, H. Beech, 
Manchester. 

6010. Tip for PeNHoLpers, L. J. Tibbenham, New 
Ferry, Cheshire. 

6011. VENTILATORS, W. Beresford and R. J. Urquhart, 
Liverpool. 

6012. Varyinc the Sprrp of Moror Cars, E. G. and 
G. H. Allison, Fullwel), Sunderland. 

6013. Drain VENTILATORS, W. T. Norris and A. Ball, 
London. 

6014. Liven E. Walker, London. 

6015. Drawinc Druccet Pins, J. J. James, Birming- 


6016. ANTI-VIBRATION Gas BuRNERs, G. G. Manderand 
A. Gill, Bradford. 

6017. SHeep Sugars, B. Hind, Sheffield. 

6018. CLuTcHEs, C. A. Hyde, Birmingham. 

6019. Strert Lamps, J. Moore, Newcastle-cn-Tyne. 

6020. MaNuractcRE of Biscuit Tins, R. Falconer, 
Glasgow. 

6021. Macutne for Fixtnac Lapets to Borties, C. 
Leffler, Manchester. 

6022. ANTISEPTIC Process of PRESERVING Eaos, J. P. 
Tomlin, Torquay. 

6023. Ecectric Beis, The British Electrie Works 
Company, Limited, and B. Brander, Birmingham. 

6024. Sptit WoopEN Pottrys, G. Schadt, Glasgow. 

6025. Boys’ Dritt Lock, A. B. Mellis, Partick, 
near Glasgow. 

6026. COIN-FREED MECHANICAL Toys, G. D. Palmer and 
H. Hartley, London. 

6027. SappLEs, F. W. Golhy. Kiiding, South African 
Republic.) 

6028. Brusu for DYNAMO-ELECTRIC MACHINES, 
E. W. Mix, London. 

6029. Lens Mounts for Cameras, W. Taylor, London. 

6030. Brarinas for Suarts, J. Farley, London. 

6031. Toot Baas for Cycies, E. A. Clements, Tedding- 


6032. Lappers for Hopper Drepoers, W. R. Renshaw, 
Stoke-on-Trent. 

6033. New PHARMACEUTICAL Compounns, H. E. Newton. 
Farbenfabriken vormals F. Bayer and Co., 
Germany.) 

6034. AUTOMATIC FIRE ANNUNCIATING APPARATUS, G. 
H. Oatway.—(C. E. May, New Zealand.) 

6035. APPARATUS for PREsSING TrovusERs, H. Cowley, 
London, 

6036. Propuctnc Homo.ocuss of Inpico, T. R. Shillito, 
—(J. R. Geigy and Co., Switzerland.) 

6037. Hor Biast Sioves, W. H. Beck. W. MeClure 
United States. 

6038. MANUFACTURING CaLcium Caring, W. Rathenau, 
London. 

6039. Horsgsnoes, F. Cavill, London. 

6040. SELF-MovING EnGINEs, W. Tasker and Sons, Ltd., 
and W. Brown, London. 

6041. SHEET METAL SHEARING Macuines, H, Sack, 
London, 


6042. nen Gas Burners, C. V. Burton, 

ndon. 

6043, MiLkinc Macurngs, P. Andersen, London. 

6044. MANUFACTURING ARTIFICIAL Stone, W. H. Owen, 
London. 

6045. TunastEN Compounp, G. T, Holloway and H. W. 
Lake, London. 

6046. Drivinc Gear for VeLocipEpEs, M. Solomon, 
London. 

6047. for Moron Venicirs, &c., W. U. Kirk, 

ndon. 

6048. Reversinc Gear for Latues, H. G. Fisk, 
London. 

6049. Pumps, Tangyes Limited and J. N. Floyd, 
London. 

6050. SMoKELEss ComBusTION of C. Wegener, 
London. 

6051. Loapine of Roap Veuicies, H. F. Hinde, 
Liverpool. 

6052. Boxes, A. Daniels, Manchester. 

6053. Propuction of CoLourina Marrer, J. Y. 
Johnson.—({Badische Anilin and Soda Fabrik, Ger- 
many.) 

6054. TELEGRAPH Po.Es, H. C. Jobson, London. 

6055. REED Motion for Looms, W. J. Riley, Man- 
chester. 

6056. BREECH-LOADING Frrg-aRMs, A. W. Schwarzlose, 
Manchester. 

6057. Brake for Carts, 8. T. Dyson, London. 

6058S. PHoToGRAPHIC SHUTTER WoRKING, W. J. Muaden. 
—(N. Hansen, France.) 

6059. Macuines for HackLinc 
London. 

Fotpinc CHairs, O. V. Saal.—(4. Schrader, 
Germany.) 

6061. Stups, J. Shaw, London. 

6062. INCANDESCENT VapouR Lamps, M. Posno, London. 

6063. Pumps, J. Metzger, London. 

6064. PuLLEys, N. Becker, London. 

6005. CLosina and Bort es, J. H. Barry, 
London. 

6066. Cuarr, H. L. C. F. Ihde, London. 

6067. BUTTON- DRILLING MacHINR, 8. P. MacCordy, 
London. 

6068. MANUFACTURE of AERATED Liquips, C. Mal- 
mendier, London. 

6069. GENERATION of ELEcTRICAL CURRENTS, 
R. Lundell, London. 

6070. TirEs for VeHIcLes, E. Kempshall, London. 

6071. CARBURETTED AIR Motor, J. P. O’Donnell.—(P. 
A. T. de B. de Bourzac, France.) 

6072. CENTRIFUGAL SEPARATORS, H. Reck and A. Borsu, 
London. 

6073. ConNEcTION for FLUSHING Prpss, E. H. Burgess, 
London. 


Fiax, J. Horner, 


SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


641,106. Device ror CONNECTING SHAFTS WITH 
OTHER Parts, F. E. Hawksworth, Helena, Mont.— 
Filed September 5th, 1899. 

Claim.—As a new article of manufacture, a key or 
wedge for connecting pulleys and the like to shafts, 
consisting of a curved and tapering wedge having two 
openings and a transversely-extending semicircular 


groove on its inner surface, connecting the said open- 
ings, and provided with a U-shaped rib, circular in 
cross section, the body of the rib lying partially in the 
said groove, and its ends extending through the open- 
ings and riveted at the outer surface of the wedge or 
key, as set forth. 

641,200. FoR THRESHING MACHINES, A. 
Ferri, Calarasi, Roumania.—Filed November 16th, 
1896, 

Clain.—(Q) A drum for removing the grain from the 
spikes or ears of Indian corn or maize, comprising a 
continuous closed casing formed with longitudinal 
cam-shaped ribs or rounded projections providing 
longitudinal grooves, each groove having one front 
steeply-inclined wall and one gradua'ly - inclined 
rearwardly -extending wall, substantially as de- 
scribed. (2) The combination, with a concave of 


an ordinary threshing machine, of a drum for 
removing the grain from the spikes or cars 
of Indian corn or maize, comprising a continuous 
closed casing formed with longitudinal cam-shaped 
ribs or rounded projections providing longitudinal 
grooves, cach having one front steeply-inclined wall 
and one gradually-inclined rearwardly-extending wall, 
substantially as described. 

1,600, Ax.r, ¢. Mereider, Braddock, Pa.—Filed 

October 18th, 1899. 

Claim.—As a new article of manufacture, a car axle, 

having a solid middle portion, and hollow end portions 


with internally-compacted skins extending inwardly 
at least to the inner ends of the wheel seats of the 
axle, substantially as described. 


641,561. CenrrirucaL Vacuum Pump, B. Thoens, 
New Orleans, La.—Filed June 16th, 1899. 
Claim.—(Q1) In a vacuum pump, the combination 
with a receptacle for liquid; of a pump casing sus- 
pended therein ; a wheel chamber in the lower portion 


of said casing having a suction opening in its bottom 
and a discharge opening at its periphery ; a diaph 
above said chamber ; an airorgas passage above said dia- 
ph communicating with said peripheral dischi 
opening ; and a bladed wheel mounted to rotate within 
said wheel chamber, substantially as described. (2) 
In a vacuum pump, the combination with a body of 
liquid ; a pump casing suspended therein, said pump 
casing having a water suction opening, a peripheral 


discharge opening, and an annular opening narrowing 
outward in cross section, concentric to and communi- 
cating with the said discharge opening, also commu- 
nicating with the vessel to be exhausted ; of a centrifugal 
pumping wheel mounted in said casing, and arranged 
to cause a flow of water outwardly through said 


peripheral discharge opening, substantially as 
described. 
641,617. Fasreninc or ConpENSER TuREs, J. &. 


Thornycrat, London, Bngland,.—Filed June 29th, 
1899. 

Claim.—(1) In a condenser tube fastening, a ferrule 
provided with means for securing it to the tube sheet, 
and having its inner end slit or nicked, as set forth. 
(2) Ina condenser tube fastening, a ferrule provided 
with means for securing it to the tube sheet, and 
having its inner end slit or nicked and bevelled at the 
inner edge, as set forth. (8) In a condenser tube 
fastening, a ferrule externally screw-threaded, and 
having its inner end slit or nicked as set forth. (4) In 


a cond tube fastening, a ferrule externally screw- 
threaded, and having its inner end slit or nieked and 
bevelled at the inner edge, as set forth. (5) In acon- 
denser tube fastening, a ferrule screw-threaded exter- 
nally, formed with an internal shoulder to bear 
against the tube end, and having its inner end slit or 
nicked as set forth. 


641,847. Impact WHEEL or Tursine, S. C. David- 
son, Belfast, Ireland.—Filed May 8th, 1899. 

Claim,—In impact wheels of the Pelton wheel type, 
the combination with a bucket-carrying wheel, of a 
plurality of buckets carried by said wheel, and having 
each two cup-like concavities forming respectively the 
right and left sides of the bucket, and a central guide 
duct projecting outwardly between said concavities, 


{641.847 ] 


and encircling bands engaging the circumferential 
sides of the buckets opposite said concavities, said 
guide ducts projecting between said bands, whereby 
motive fluid employed to drive the wheel may enter 
the buckets through said guide duct between said 
bands, and flow around said concavities interiorly to, 
and may be discharged within the circumference of, 
said bands. 
641,864. Currer for Woop-pLaytnc MacHings, G. 
Johnson, jun., Baltimore, Md.—Filed June sth, 
898, 


Claim.—A pair of cutters, oppositely placed, to sur- 
face a plank and reduce it into two boards with tongues 
at their adjacent edges, at one operation, each one of 
which comprises a surfacing cutter, and a cutter 
adapted for adjustment longitudinally of the cutter 
head, having three cutting ec ges, viz., the first to cut 
a shallow rectangular channel, the second which pro- 


(641864] 


jects beyond the first and is provided with hollow 
sides and is narrower than the first, adapted to cut to 
near the centre of the tongue, and the third which 
projects still farther and has hollow sides which cut in 
continuation of the second, to penetrate to the centre 
of the tongue, the last two edges being set back from 
the first in the order named, so as to cut independently, 
substantially as specified. 

641,885. Fivisnine Toor ror Facino Piston Rivas, 
J. Pearce and G. H. Jackson, Swissvale, Pa.—Filed 
September 2nd, 1899. 

Claim.—A finishing tool for facing piston rings, 
comprising in its construction a pair of substantially 


rectangular plates which are suitably spaced mn 


and secured together, said plates being provide on 


©© 


so 
° 


their inner faces with tooth, and means 
no) 


for securing said plates in a tool holder, 


642,097. Turbine Water WuegL, J. 7. 
Minneapolis, Minn.—Filed July 81st, 

Claim.—{1) The combination, of a plurality of i 
ward-flow water wheel cases and their contained a 
dependent turbine water wheels, said water wha 
being Someet upon a vertical shaft, common to all, 
and adapted to work in unison or separately with i 
vertical, cylindrical, metallic pressure chamber Pg 
closing said wheel cases, common to all of them fe 
supplying water to each of said water wheels inde ; 
dently, and with metallic draught tubes exten: — 
from said water whee! cases through the wal! of said 


metallic pressure chamber, all being arranged substan- 

tially as and for the purpose specified. (2) The com- 

bination of a turbine water wheel upon an indepen- 

dent sleeve shaft, which has a thrust bearing, with a 

shaft passing through said sleeve shaft, and contain- 

ing one or more turbine water wheels, and with a 

clutch uniting said shafts, a wheel case containing said 

turbine wheel, and a draught tube into which said 
water wheel discharges its water. 

Hoffmann, Charlottenburg, Germany.—Fided July 
2lat, 1899. 

Claim.—(1) The combination in a dynamo-electric 
machine, with the stationary member thereof, of 
rollers i disposed in position to support the same 
and permit its rotation, and devices ¢ ¢ adapted 
normally to hold said stationary member againet 
rotation, substantially as described. (2) The cormbina- 
tion, in a dynamo-electric machine, with a stationary 
member, of a rotatable member, means for supporting 
and permitting the rotation of the normally stationary 
member and adjusting mechanism permitting the 


relative adjustment of the stationary and rotatable 
members, whereby the air gap is regulated, substan- 
tially as deseribed. (3) The combination with the 
stationary member of a dynamo-electric machine, of 
flanges ¢ d and a peripheral flange interposed 
between the flanges ¢ ¢ and secured to the stationary 
member, adjusting devices « ¢ for adjusting the air 
gap between the stationary and rotating members, 
and rolling bearing devices f / located beneath the 
stationary member and enguging the said flanges, su)- 
stantially as described, 
642,167. ELecrric-spaRKING FoR 
Enarnes, F. R. Simms, London, England.—kili 
July 7th, 1899. 
Claim.—{1) The combination with an electric ignit- 
ing device provided with electric terminals, of means, 
independent of the means for introducing the explo- 
sive charge for the cylinder, for introducing a quantity 
of highly-inflammable liquid adjacent to the igniting 


point of said-terminals, for the purpose of ensuring 
the explosion of the cylinder charge, substantially, as 
described. (2) In an igniting device the combination 
with the plug, of a movable electrode m vanted therein, 
the stationary electrode extending through said plug 
and provided with a passage for inflammable ae 
extending through the electrode from a point — , 
the plug to a point adjacent to the point of Reger 

between said electrodes on the inner side of said Pay 
and a cock for controlling said passage, substantial 


as described. 
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THE PARIS INTERNATIONAL EXHIBITION. 


e least of the many difficulties which the adminis- 

has had to overcome has been the question of 
viding space for the colonial exhibits which are to be 
p of the prominent features of the great Paris show. 
on the last oceasion the Colonies had to content them- 
pen with an area of less than 50,000 metres on the 
Esplanade des Invalides, but since that time the change 
which has taken place in the French colonial policy has 
induced the administration to give special importance to 
this section. Our neighbours profess to regard their work 
of colonial conquest as terminated, and they are now 
engaged upon the task of developing their new possessions, 
which they find by no means an easy one in view of the 
general reluctance of the public to interest themselves 
in colonial undertakings. It was therefore in the hope of 
diverting public attention to the Colonies, and of showing 
to the world the extent of the commercial and industrial 
possibilities, that the authorities decided specially to 
favour the new Colonies in the amount of space and the 
importance of the site allotted to them. _For some time 
it was supposed that it would be impossible to find suffi- 
cient room within the Exhibition proper, and various sites 
outside the grounds were suggested, but it was finally 
decided to utilise the Trocadéro and the gardens for that 
purpose. This gives a total area of more than 100,000 
metres, of which nearly 60,000 metres are devoted to 
French Colonies. The foreign section is eight times more 
extensive than at the Exhibition of 1889; but in this are 
comprised Russia, China, and Japan, so that the space 
allotted toGreat Britain seems wholly out of keeping with 
the importance of our possessions and the interest of our 
exhibits. Compared with the other Colonies, however, 
Greater Britain has little reason to complain, though it is 
obvious that while the Colonies are so cramped for space 
they cannot make such an effective display of their pro- 
ducts as they had intended doing. 

Crossing the Pont d’Iéna from the Champ de Mars, the 
French Colonies occupy the left side of the gardens, and 
to the right are the Indian, Canadian, and Australian 
buildings. The Indian palace is a rectangular pile of 
Oriental design, with an imposing entrance fronting the 
Quai de Billy. It has a grand vestibule decorated in the 
Indian style, leading into rooms where the various classes 
of products will be exhibited. In the principal hall there 
is a large trophy of exquisitely carved woodwork, showing 
specimens of wood-carving craft in all parts of the 
dependency. Designs of the trophy were sent to the 
Punjaub, Travancore in South India, Madras, and other 
places, and each district contributed the part allotted to 
it carved to local designs in different descriptions of wood. 
The trophy is probably one of the most composite pieces 
of work ever exhibited. All the other stands are of carved 
wood, and are of themselves interesting exhibits, while they 
will show some extremely clever specimens of Damascene, 
brass, and other native metal work. The first example 
of the native carriage-building industry ever seen in 
Europe is a dog-cart constructed by a Bombay firm, and 
Messrs. W. Harton and Co., of Calcutta, who have been 
established since 1780, are preparing a trophy of ropes 
and cables, which will give an excellent idea of their 
capabilities in this line. On the first floor life-size models 
are being fitted up of soldiers composing the different 
regiments. Then we come to big bales and 
packages of fishing nets, gums, resins, oils, paints, 
and lacker work that are waiting to be arranged on the 
stands. Here also is the geological section, where we find 
blocks of coal from the collieries in Bengal, slate 
from the Kahirakpura Hills, in the Monghyz district 
of Bengal; building stone and auriferous quartz from 
Mysore, and some beautiful specimens of mica. Special 
prominence is given to blocks of hard and heavy 
native wood, which seems to be particularly adapted for 
paving purposes, and, in fact, the authorities hope that 
as the result of this interesting display, they may find an 
opening in Europe for paving blocks, slates, and other 
material. We were shown a very curious product in the 
shape of slabs of limestone which have the flexibility of 
rubber. This phenomenon is accounted for by the theory 
that through some chemical action the lime has been 
destroyed, leaving the microscopic filaments of the 
skeleton to link together. It does not seem, however, 
that it can be of any commercial utility. Cast iron pipes 
and railway sleepers will be shown by the Baraker Iron- 
works, of Giridih, Bengal, and, in fact, the extent and 
variety of India’s resources, as revealed by these exhibits, 
will no doubt be a matter of surprise to the visitor. 

Canada and West Australia occupy what is practically 
one building at the rear of the Indian palace, having a super- 
ficial area of 36,000ft., of which from 28,000ft. to 29,000ft. 
are occupied by the Dominion. Owing to the lack of 
space Canada, unfortunately, cannot exhibit one-half of 
what she had intended to do, but nevertheless she will 
show examples of nearly every conceivable product that 
is to be found in that vast and prolific territory. Klondike 
will contribute about 11,000 dollars’ worth of gold, and all 
kinds of metals and minerals will be shown, including 
specially big displays of coal, nickel, and silver. The 
different manufacturing industries will be represented, 
and cotton goods will find a large place in this section. 
A remarkably complete collection of wild animals and 
fishes will be made. Canada has secured 1000ft. in the 
Woods and Forests Palace, and will have a spacious 
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machinery hall at Vincennes, where Canadian firms will | 


exhibit agricultural machinery, machine tools, edge tools, 
and other mechanical productions. The exhibits of 
Westralia will chiefly comprise gold, timber, and cereals. 
The display of gold quartz will probably be the largest 
ever made by a single country, and is expected to have a 
value of at least £300,000. Among the exhibits will be 
& nugget of almost pure gold weighing 168 oz. The speci- 
mens of quartz are remarkably interesting, as showing the 
conditions under which the metal is found in the Kalgurli 
and other goldfields. 


Close to these colonial buildings are the Japanese and 


Egyptian palaces, the latter containing a theatre which 
will revive some of the oldest theatrical traditions in the 
land of the Pharoahs. Art, however, entirely excludes 
anything in the nature of engineering novelty in the 
construction of these edifices, for the designers have 
merely aimed at producing some of the more charac- 
teristic examples of native architecture as closely as 
possible. Nevertheless a great deal that is of interest 
will be seen in the Transvaal section, which faces the 
Canadian and Westralian buildings. Adjoining the 
Government building, in which will be displayed speci- 
mens of mineral and other products of the South African 
Republic, is an exact reproduction of a Boer farm, and 
the section is completed by a large hall containing a 
five-head stamp battery and cyanide plant. All the 
operations of mining will be shown here on a practical 
scale. At one side of the Trocadéro grounds the visitor 
will descend a shaft into a coal mine and see the work 
of extraction in actual progress. He will continue along 
into silver and copper mines, and will eventually find 
himself in the “ banket” reef of the Rand. He will 
ascend by the shaft which brings the quartz to the stamp 
battery in the Transvaal section, where he will see the 
quartz reduced and the gold extracted in exactly the 
same way as is done on the Witwatersrand. 

The Dutch East Indian buildings are copies of the 
Tjandri-Sari temple in Java, and of two dwelling-houses 
in Sumatra, and the exotic character of this part of the 
Trocadéro gardens is further enhanced by the vast 
Chinese palace. Right at the rear of the grounds is the 
Russian building, which, like all the other edifices in this 
part of the Exhibition, is constructed entirely of wood. 
It forms a very large single-span hall, and will be chiefly 
devoted to exhibits from Siberia. Russia has been par- 
ticularly energetic in contributing to the success of the 
Exhibition, with the idea apparently of preparing the 
world for the forthcoming commercial and industrial 
development of Siberia, which is to commence with the 
opening of the Trans-Siberian Railway in 1902. In fact, 
one of the leading attractions of this section will be a 
model of the Trans-Siberian trains, which will be so 
arranged as to give the visitor an illusion of travelling 
across the Asiatic continent. At one end there will be 
the Moscow Station, and at the other the station at 
Pekin, and a panorama of the country will unfold itself 
while the visitor dines and is served by Siberian and 
Chinese attendants. All the various State departments 
are contributing to nearly every section of the Exhibition. 
One of the new three-cylinder express locomotives on the 
Nicholas line from St. Petersburg to Moscow will be 
shown, as well as specimens of permanent-way material, 
models of locomotives, and fitting shops, and, in fact, 
every detail in the construction and working of this line 
will be explained by models. There will also be a per- 
fectly accurate reproduction of the bridge across the river 
Volkova, which is conscientiously copied, even to the 
number of bolts. The military authorities are sending 
photographs, drawings, and models of guns employed 
in the Russian army, and judging from the way in which 
the Muscovite empire is revealing its secrets Russia w'll 
be an “ open book” by the time the Exhibition close-. 

Leaving the Trocadéro we follow the right bank of the 
Seine, past the reproduction of Old Paris, up to the Pont 
de |'Alma. Here we reach the social economy and con- 
gress palace, which offers a certain interest from the fact 
that it has been constructed entirely by co-operative 
associations of workmen. As may probably be well 
known nearly all the trades in Paris have their co-opera- 
tive associations, some of them being very powerful and 
flourishing bodies, and it was with a view of allowing 
them to participate in the Exhibition works that the 
General Commissioner stipulated that they should be 
given the privilege of building the Congress Hall. This, 
however, presented some difficulty to the architect, as 
there are no co-operative associations in the metallurgical 
industries, and the whole of the edifice had therefore to 
be built of wood. Eight unions, representing different 
trades, were engaged successively upon the work, and 
contracts were entered into with them privately so as to 
prevent any competition from the big contractors. The 
congress palace is a rectangular building, 100 metres in 
length and 30°50 metresin width. As it encroaches upon 
the Seine, the platform carrying the frontage is supported 
upon a considerable number of piles driven into the river. 
The ground floor is set apart for social economy exhibits, 
and the upper floor contains a vast hall running down the 
whole length of the building by the side of the Seine, and 
having a width of 12 metres. It opens into one large 
congress-room, capable of holding 800 people, and four 
smaller ones. The windows of the great hall carry bal- 
conies where distinguished visitors will be able to see the 
Venetian fétes which will be held at night. The Louis XVI. 
style of architecture adopted is somewhat severe, and 
in keeping with the character of the building. 

One of the few constructions which will remain after 
the close of the Exhibition is the horticultural palace, 
which occupies the Cours la Reine between the congress 
palace and the city of Paris building. It is the work of 
a brilliant architect, M. Charles A. Gautier, who chose 
this work in preference to a more ambitious undertaking, 
and he has produced a light and extremely handsome 
structure, despite the modifications that he has been 
compelled to make in his original plans owing to the 
cutting down of grants accorded for the erection of this 
palace. The building consists of three sections, the 
central one standing back from the two end sections, 
which are built on the platform over the Seine. The 
framework is made of very light girders and angle sec- 
tions, and nearly all the metallic part is hidden by trellis 
work. 

The horticultural palace is appropriately situated in 
the midst of gardens which extend along the Cours la 
Reine up to the new Alexandre Bridge. The details of 
this bridge were illustrated and described during the 
course of construction, and we hope to be able to deal 
with it more fully later on. The bridg2 connects the 
Esplanadefdes Invalides with the avenue passing between 


the two art palaces on the Champs Elysées. The facade 
of the Grand Palais is composed of an entrance standing 
out from long lines of colonnades formed of Corinthian 
columns. The front is constructed entirely of stone, and 
the rest of the building is faced with the same material 
upon a backing of rubble. In its general plan the Grand 
Palais has practically two rectangles, the smaller one at 
the rear fronting the Avenue d’Antin being joined with 
the main hall by side galleries. The space between the 
galleries around the hall is covered in by a glass roof 
with a vast dome. This dome is supported by four 
columns, each formed of two pairs of box girders, 
carrying between them a staircase leading up to the 
first gallery. Each pair of box girders is joined 
at the upper floor by a balcony, and from thence 
the front and back plates divide into two, one pair 
springing out skew fashion to form the arch over each 
bay, and the other continuing up to the centre of the 
dome. The side plates of each column are worked in 
scrolls at the point where they curve out up to the roof, 
and these give place to vertical and cross ties. From the 
arch over the bay five other girders of smaller section 
extend up to the base of the central dome. Behind each 
double column is another box girder, which carries a 
spiral staircase to the upper floor. The centre bays are 
of semicircular form, and are built of girders of the same 
section as those forming the dome. Steel also enters a 
great deal in the construction of the galleries running 
round inside those in which the paintings are being hung. 
Every effort has been made to give a successful artistic 
character to the metal work, and the great staircase at the 
back of the dome is a striking example of wrought iron. 
Steel is also employed to good effect in connection with 
marble columns, and there is a great deal that is interest- 
ing in this building for those who believe in the artistic 
utilisation of metal work for constructive purposes. 
Metal enters less considerably into the building of the 
Petit Palais, which is moreover of much smaller dimen- 
sions, and is intended for a retrospective display of 
French art. 

Owing to the enormous number of people who will be 
passing into the Exhibition, special arrangements have 
had to be made for facilitating their admission so that 
they may enter without loss of time. However great 
may be the crowd, there will be nothing in the nature of 
a block or crush, for besides the numerous side entrances 
the principal entrance at the corner of tue Place de la 
Concorde, where the streams of traffic will naturally for 
the most part converge, will be capable of admitting 
visitors at the rate of 60,000 an hour. This structure is 
in the form of a dome supported by three arches, the two 
side arches converging to the rear, where they are con- 
nected by a smaller arch leading into the Cours la Reine. 
The columns of the arches are built up of a framework 
of steel girders surrounded by wood and rubble. The 
whole is then cemented over and decorated with blue and 
gold. Around the base of the dome are innumerable 
apertures picked out with gilt ornaments and carrying 
incandescent lamps. Yellow lamps also cover the columns 
and front of the edifice. The idea has evidently been 
borrowed from Moorish designs, and despite the reproach 
of excessive gaudiness which is levelled against the build- 
ing, there is no doubt that it will have a striking effect 
when lighted up with the electric lamps. The public 
will be admitted on each side by twenty-nine turnstiles, 
which have a slight upward gradient, and the number has 
been doubled by constructing another series, through 
which visitors will pass down underneath. 


THE INSTITUTION OF NAVAL ARCHITECTS. 


Ir the meeting of Thursday evening, the 5th inst., was 
mathematical and professional it was at least brief, a quali- 
fication which those of Friday morning and afternoon could 
notclaim. There were points of considerable interest in 
Professor Hele Shaw’s paper which would well have 
borne discussion on practical lines, but the professors 
had it nearly all their own way. Again and again the 
honour of bringing the discussion from the seventh 
heaven of mathematics down to sublunary matters lay 
with Admiral Sir John Hay, who with the greatest diffi- 
dence showed that the stream lines round actual ships 
does not flow axially, as in Professor Hele Shaw's experi- 
ments. We give an abstract of the paper, which, apart 
from practical applications, has many points of consider- 
able interest, and was enhanced by actual photographs 
of his experiments, and subsequently, to enforce a point 
in Professor Bryan’s paper, by some clever experiments. 
This paper was read immediately after Professor Hele 
Shaw’s, and the two were discussed together. Their 
titles were: ‘The Pressure on an Inclined Plane, 
with Special Reference to Balanced Rudders;" and 
“On the Action of Bilge Keels.” 

We give the conclusions to which Professor Bryan’s 
investigations bring him. 

(1) The efficacy of bilge keels in extinguishing rolling oscillations 
is largely due to their action in setting up discontinuous motions 
in the water. 

(2) This action depends not only on the bilge keels themselves, 
but also largely on the form of the section of the ship, and the 
position in which the keels are fixed. 

(3) The influence of the form of the ship depends on two 
causes, namely (a) the effect of the stream-line motions past the 
sides of the ship in producing counter-currents against a suitably 
placed bilge keel ; (4) the effect of variations in the pressure on 
the sides of the ship due to the discontinuous motions caused by 
the bilge keels themselves. 

(4) The first of these causes is sufficient in cases similar to those 
existing in actual ships to more than double the bilge-keel resist- 
ance, and a like effect is doubtless produced by the second cause. 

(5) A considerable portion of the difference between the fourfold 
efficiency thus accounted for, and the still higher efficiencies found 
by experiment, may be attributable to other effects of discontinu- 
ous motion which are difficult to investigate mathematically. 
The effects here alluded to are those which depend on the changes 
of motion, 7.¢., on the differences of pressure caused by the fact 
that the motion at each instant is not steady, but oscillatory. 

(6) The effect of irregular disturbances, such as waves of period 
differing from the period of rolling, is to increase bilge-keel 
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resistance, provided that it is an even chance whether they increase 
or decrease the relative velocity of the liquid. 

(7) The energy dissipated by the bilge keels is expended in 
setting up currents and turbulent motions in the water, such as 
can only be set up when sharp edges project into the fluid. 

(8) The observed fact that motion of the ship increases bilge- 
keel resistance is easily explained as a consequence of the last 
conclusion, and is entirely in accordance with existing theories and 
experiments on artiticial tlight. 

(9) In estimating bilge-keel resistance it will be seen that we are 
not concerned only with the projecting lamina called the bilge keel, 
but we should rather regard the whole of the part of the ship on 
either side of a fore-and-aft section which projects beyond a 
circular section, together with the attached lamina as constituting 
one large effective bilge keel. This way of thinking of bilge-keel 
en makes it easier to understand the large amount of its 
effects. 

(10) But the presence of the projecting sharp edges is absolutely 
e-sential, for, without them, the fluid will simply flow round the 
rounded corners of the ship, and the whole of the dissipation of 
energy by discontinuous motions will be done away with. 

(11) In fact, in a ship with smoothly-rounded corners to its 
section, without bilge keels, energy of rolling for moderate oscilla- 
tions can only be dissipated by viscosity and wave formation. 

(12) It remains a matter for experimental investigation to 
determine how far it still remains necessary to attribute the bilge- 
keel action itself to the production of wave energy as a secondary 
cause, to be called into account in explaining irregularities or 
exceptional resistances not directly attributable to discontinuous 
motion. 

These conclusions point to the importance of attaching the bilge 
keels at those parts of the ship where their etticiency is a maximum. 
It appears, however, that existing practices pretty well fultil this 
condition. 

One point still remains, however, to be noticed. It is very 
essential that the bilge keel should project sufficiently far to 
prevent the surfaces of discontinuity once thrown off from again 
closing round the sides of the ship, otherwise a greatly diminished 
resistance may be expected. 

Mr. Froude was the first speaker on Prof. Hele Shaw’s 
paper. He pointed out that the results obtained by the 
method of experimenting were ideal, not real, because, 
firstly, we had perfect flow; and secondly, because the 
flow was in two dimensions, not three. There was, there- 
fore, a want of practical application, but the results were, 
nevertheless, exceedingly interesting, and he thought 
much might be learnt from them. He was on one point 
not wholly in accord with the author; or, rather, he 
thought the casual reader might be misled by certain 
passages in the paper. He referred to the difference in 
the character of flow at different speeds. He could not 
accept the views expressed as they stood. What changes 
there might be in the flow due to the speed were insigni- 
ficant. Even at the lowest speed of ships, or even of 
models which necessarily move much more slowly, the 
deviation from perfect flow is so complete that any further 
alteration in speed could not materially affect it. In models, 
too, it is found that the resistance increased regularly as 
the square of the speed, showing that the character of the 
flow is constant. That there are departures at different 
speeds in Professor Hele Shaw’s experiments is due to 
the highly artificial conditions introduced by the surfaces 
of the glass. These are very close together, and the result 
is that viscosity controls the entire flow, the viscous 
resistance being predominant at slow speeds, but as the 
forces controlling the rate of flow (head) increase, the 
viscous resistance becomes less and less important, and 
the changes which Professor Hele Shaw notices are the 
result. He then went on to speak of Professor Bryan’s 
paper, which he considered a valuable contribution to the 
theory of rolling, and he was pleased to have an explana- 
tion of the fact that bilge keels had actually a greater 
effect than might be expected, but he did not think that 
the explanations given entirely accounted for the results 
observed in the Revenge trials of rolling in still water. 

Mr. West considered Professor Hele Shaw’s paper 
might be a useful guide in the designing of rudders, which 
at present was done almost empirically, but he was in 
sympathy with Mr. Froude’s remarks about the viscous 
resistance. What they really wanted to know in designing 
rudders was where the centre of pressure was situated. 

Professor Dunkerley, in a masterly speech, showed where 
the Ganges of Professor Hele Shaw’s method lay. Sub- 
stantially. his remarks were the same as Mr. Froude’s, but 
were more detailed. The treatment was very mathe- 
matical, and it is not alittle to Professor Dunkerley’s credit 
that he appeared to make himself intelligible to the main 
body of the meeting. After Professor Bryan had made a 
few remarks, Admiral Sir John Hay pointed out that the 
effect of putting the rudder over in a ship lying in a 
stream was to swing the whole ship diagonally across the 
stream, so that the hull acted as a dam, and there was 
no further action on the up-stream side of the rudder. 
The discussion was shortly afterwards brought to a close, 
and after the authors had replied, a paper by Major 
Guiseppe Rota was read on ‘‘ The Influence of Depth of 
Water on the Resistance of Ships.” 

The meeting then adjourned till the evening. 


On Friday night two papers were read and taken 
together for the purpose of discussion. The first was 
‘On Mysterious Fractures of Steel Shafts,” by Signor R. 
Schanzer, of the Steelworks, Terni. Unfortunately there 
was no steel maker present, and the paper was scarcely 
mentioned in the discussion. The other paper was, “On 
the Corrosion and Failure of Propeller Shafts,” by Mr. A. 
Scott Younger, which will be found, slightly condensed, 
on another page. 

The discussion was commenced by Mr. McColl, who said 
that he would confine himself to a consideration of Mr. 
Younger’s paper. He had no desire to find fault, but 
there were certain points in it open to criticism. The 
defect of his model experiments was that they did not, 
probably they could not, produce the real conditions. 
The liner was too stiff. A different result would have 
been got if instead of being out of proportion too thick 
for the little shaft, 0-7in. in diameter—it had been made, 
for example, of a bit of condenser tube. The material of 
the liner had, no doubt, an important effect. It was 
essential to keep water out. When liners were made in 
two pieces, the water forced its way in at the joint. Ifa 
space was left between the two, and an india-rubber ring 


slipped into the gap, there would be no corrosion at that 
place. In the same way it was enough to put rings at 
the ends of the liner to stop the corrosion of the shaft. 
Mr. Younger had stated that the extreme corrosion 
at the end of the liner is one of the commonest causes of 
tail shaft failure. He did not agree with this. But it 
was quite true that continuous bending of the shaft must 
take place as it turns round, and if this bending was 
accompanied by galvanic action, then, of course, the shaft 
must break. But to come to practical facts, which were of 
more importance than theories. The history of the Atlantic 
steamship trade might be divided into two portions. During 
the first, ships ran without water ballast, and fractures of 
screw shafts were very rare. During the second, or water 
ballast period, the fractures were very numerous. There 
are now ships in the Atlantic trade running without 
water ballast, and breaking no shafts. Water ballast was 
the cause of the fractures. There was not nearly enough 
of it carried. If the sterns of the ships were brought 
down sufficiently there would be no trouble. As matters 
stood, the only course was to go on making shafts thicker 
and thicker until they would not break. As for an outer 
bearing, that was not to be thought of. He might men- 
tion the case of a steamer to which he had seven years | 
ago fitted a stern post bearing, with the result that the | 
tail shaft broke in the boss of the screw. 

Mr. Corry said that, not being a practical engineer, he | 
had some hesitation in addressing them. His experience | 
with ships had, however, led him to some practical con- | 
clusions which might be of use. They must use heavier | 
propeller shafts; and there was a radical improvement 
wanted in the stern tube bearing, which was a very crude 
affair. No engineer would dream of fitting a bearing of 
the kind on land to carry an overhung fly-wheel weighing 
eight or ten tons. In his last ship he fitted a gun-metal 
liner 8ft. long, and in the middle of the length of this he 
provided a bearing 2ft. long. There was practically no 
load on the lignum vit strips in the stern post. After a 
long voyage, on making an examination, it was found 
that the shaft had only dropped ,4in. It was a big 
shaft 17in. in diameter. The engines indicated about 
2000 horse-power. A stern tube fitting, suggested by 
Mr. McColl, was very good, because it permitted the 
shaft to be examined with great facility. As to the 
various explanations put forward to account for the 
breakage of shafts, they reminded him of the well-known 
story about the chameleon. They were all quite right. 
He was now designing a special pump to provide forced 
lubrication for the stern bearing. If there was oil under 
pressure in the bearing there could not be water to cause 
corrosion. He held that the Board of Trade should be 
empowered to insist on a minimum load-line, as well as 
a maximum; that, in a word, a ship should not be per- 
mitted to go to sea unless her propeller was immersed. 

Mr. Martell asked if he would insist on the tips of the 
blades being awash ? Mr. Corry said that he was not pre- 
pared to fix a minimum load-line, but such a line should 
be fixed in some way. 

Mr. Stromeyer welcomed this paper more particularly 
because of the results of the tests which Mr. Younger 
had made, even although they were not conclusive as to 
the question as to why propeller shafts grooved close to 
the liners. He—Mr. Stromeyer—was not a believer in 
the galvanic origin of these cracks, and attributed them 
to secondary stresses, set up wherever a change of form 
took place. This was a view which was vaguely men- 
tioned by engineers whenever fracture took place at 
sharp corners, but until Mr. Bruhn showed by experi- 
ments last year how important this matter was, attention 
had not been seriously directed to it. Some years ago, 
on the occasion of the failure of the thrust shaft of the | 
s.s. Umbria, he—Mr. Stromeyer—made a few remarks at 
the Institute of Engineers and Shipbuilders in Scotland 
as to the mathematics of the subject, and he proposed 
confining his present remarks to this side of the question. 
He pointed out that if a corner is absolutely sharp, the 
secondary stresses there would be infinitely great, but 
that no engineer’s tool seemed to be sharp enough to cut 
such a corner, and even if it did, the ductility of the 
material would prevent the stresses from becoming 
excessive. He then dealt first of all with the funda- 
mental equation, 
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where X is the longitudinal stress direction «, and ¢ is the 
shearing stress, which, of course, is both parallel to x and 
to y. This was the equation to which he had drawn 
attention in his remarks on Mr. Bruhn’s paper, and 
which determined the distribution of the shearing stress 
in a beam, and would be applicable to the case of a pro- 
peller shaft. It was important to bear in mind that as 
the only shearing foree—not stress—was that due to the 
weight of the propeller or shaft, and not to the thrust on 
the blades, however onesided it might be, this particu- 
lar shearing stress, due to the external shearing force and 
to the change of form, depended chiefly on the weight of 
the propeller, and by increasing the load on the experi- 
mental shaft out of all proportion to its size, Mr. Younger 
was diverging from the correct conditions. He also be- 
lieved that the excessive experimental loading of the shaft 
would cause the liner to slip and work loose, and 
then its influence as regards grooving would be gone. 
He—Mr. Stromeyer—here pointed out that as long as the 
liner did not slip, and as long as it grasped the shaft, and 
the full coefficient of friction of rest came into play, that 
we had in a lined shaft the condition of a sharp corner, 
such as could not be produced by turning one out of the 
solid. This applied more particularly to the torsional 
stresses; for up to the extreme length of the liner it 
assisted the shaft by giving torsional resistance, but 
beyond the liner the shaft was suddenly reduced, the liner 
being only effective up to the line where the frictional 
contact ceased. Except in Navier’s and other classical 
works on elasticity, he had never seen it mentioned that 
a differential equation similar to that previously 
mentioned existed between two shearing stresses in 


the same structure. In fact, even these authoritie: 
dealt with the matter in such a way that it was diftienl 
to see their object. Thus the previous question ang the 
one to follow form part of a set which expresses the 
relations existing between the three longitudinal atremaes 
and the six shearing stresses which can possibly get - 
a parallelepipedon. If seven of these stresses are omitted 
as not affecting the torsion stresses in a shaft, if ¢ rin 
Fig. 1 is parallel to the axis of the shaft, d y paralle| to 


Fig. 1 


On 


“Os 
the radius, and d z to the cireumference, then c, is the 
torsional shearing stress, while a, is a shearing stress 
acting between the various cylindrical layers of the 
shaft. From the figure it is quiet evident that 
do, da, 
= 0. 


de dy 


This equation shows that in a conical shaft, subjected to tor. 
sion, and where naturally the torsional stresses increase 

Fig. 2 towards the smaller end, cir. 
cumferential shearing stresses 
are set up which tend to bend 
the originally straight radial 
lines, as indicated in Tig, », 
Wherever there is a corner on 
such a shaft, this part may be 
looked upon as a very blunt 
cone; and here, of course, the 
secondary stresses grow ex. 
cessive. They alone, or in com- 
bination with the secondary 
stresses due to bending, may be 
the cause of the cracks which are noticed, not only close 
to liners, but also in crank fillets. The shape of these 
cracks, like rose bits, suggests that the causes which pro- 
duce them are similar. 

Mr. Milton said that it was much to be regretted that 
there were no steel makers present to deal with Signor 
Schanzer’s paper as experts. He might, however, be 
permitted to point out that the author's conclusions were 
not quite those to which an English engineer would 
assent. The phosphorus, instead of being small in 
amount, was really about twice as much as ought to be 
tolerated. Turning to Mr. Younger’s paper, he thought 
their thanks were very much due to that gentleman for 
his endeavour to find a way out of a great difficulty. It 
was certain shafts did not break twenty years ago as 
they break now. The frequency of these failures was an 
extremely serious matter. They were due to the way in 
which ships were used. No matter what ingenious 
devices or expedients were employed to prevent fracture, 
they would do no good unless the whole ship, with her 
engines, was properly used. He thought that Mr. 
Younger was ill-advised in using the word * corrosion,” 
which, indeed, he seemed to employ in two different 
senses. For example, when Mr. Younger said that 
‘“‘ Cases have occurred where shafts have broken at the 
ends of the liners from which the water has been rigidly 
excluded, showing that galvanic action is not the cause of 
this corrosion, and it is believed that several present will be 
able from their own experience to supply many such cases,” 
it was obvious that not galvanic action was meant, for 
in such cases what we find at the end of the liner were 
fine cracks, and not oxidation. He—Mr. Milton—had in 
part anticipated Mr. Younger, for he had suggested longi- 
tudinal stress as a cause of trouble. Mr. Younger was 
labouring under a mistake if he thought that Lloyd's had 
not collected and published data as to breakages. He 
held in his hand a list of 88 failures, but the list was 
marked “ private and confidential,” and was not for pub- 
lication. As to shafts not broken but condemned, they 
were, he was sorry to say, very numerous. Seventy-six 
were condemned in March alone, or at the rate of about 
900 a year. As to the causes leading to the condemna- 
tion, in 18 cases these were not stated. Of the 63 stated, 
50 were due entirely to the action of liners. There were 
fractures, that is to say, at the end of the liner. Mr. 
Younger’s statements 5 the bending action were not 
quite accurate. They understated the case in some 
respects. It was wrong to assume that the shaft was 
rigidly held. He sketched a B 
a shaft on the blackboard— . 
Mr. Younger held that the shaft would have a bearing at 

A Bp A and B,and would bend 

as shown; thatis, with a 

single flexure; but in 
practice this was no doubt a double flexure, thus— 


And this was specially true of 

ships which went to sea with A B 
the propeller boss awash. A 

cap bearing should be put : 
on at B to hold the shaft down. He criticised the dia- 
grams showing the variations in stress, holding that 
there would be a much sharper rise of stress than Mr. 
Younger thought. The question of discontinuity, as 
raised by Mr. Stromeyer, was most important. A nicked 
bar was peculiarly weak to impulse, and screw shafts 
were specially subjected to impulsive stresses. He had 
himself arranged to carry out certain model exper! 
ments, but he had not yet been able to undertake them. 
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It was no doubt difficult to make a long liner in a 
single piece, and the ends were t 
usually stepped together, thus—{ E 
But such joints it was Impos- lL, 
sible to make water-tight, ~ 
and they always set up galvanic action. The liner was 
<hrunk on, the allowance for shrinkage being jq55 of 
the shaft’s diameter, and the steps could not be got to 
fit each other. Then water got in, and galvanic action 
took place. The proper way to make the liners was to 
cut a V at A about fin. 
wide at the top and tin. at 
bottom, and to burn” the 
two together. This really 
j made the two into one 
‘ liner. As to stern post 
bearings, he had some experience of them on small 
coasting steamers. The action of the rudder deflected 
the posts and broke the tail shafts. If outboard 


bearings were to be used then they must be put on | 


separat 
der. As to ballast, the big Atlantic oil steamers 
could carry plenty of water ballast, and they did not 
break shafts. No doubt shafts were condemned for 
cracking; but they did fail also from galvanic action. 
It was worth notice that when two plates of the same 
material had a chance of acting on each other, it was 
always the hottest plate that suffered. Thus, the plates 
under the boilers of a ship corroded fast; and that por- 
tion of a steam drum next the chimney always corroded 
wore than the other parts, because it was hotter. The 
use of manganese bronze propellers promoted the 
corrosion of shafts. As to devices for protecting liner 
ends, whatever they were they must be kept in good 
order. As to steel, there were strange discrepancies in 
the views of competent people. Some would not have a 
steel of less than 35 tons tensile strength; others pinned 
their faith on32 tons. Serap steel forgings could be made 
quite sound, but they always lacked ductility, and did not 
make a good shaft. For tail shafts there was nothing to 
beat fibrous iron. He had been asked when shafts were 
first fitted with liners, but he could not get an answer. 
Last year he had to condemn a shaft of iron that had 
been 193 years in use. It was quite sound, and was con- 
demned only because it had bent. It was made of 
Lowmoor iron. 

Mr. Denny said that a society with which he was con- 
nected had endeavoured to enforce rules as to the com- 
position of steel, but such a chorus of dissent arose that 
they had to withdraw the proposition and depend on 
tests. The breaking of shafts was due to the building of 
steamers with much fuller bodies and more stability, so 
that they did with less immersion. If enough water 
ballast was used the shafts would not break. Much 
bigger propellers were now used for the same power than 
formerly. They were much heavier. The diameter of 
shafts must be increased. The great objection to scrap 
iron was the difficulty of keeping out bits of scrap steel. 
Many firms were trying to get rid of liners, but no one 
would take the responsibility of being the first to try 
shafts without them. It ought to be quite possible to 
design a good stern bearing. 

Mr. Younger made a short reply, in which he explained 
certain matters. He held that Mr. Milton's correction of 
the double use of the word ‘corrosion’’ was quite 
justitied. The model shafts had to be overloaded, or it 
would have taken years to break them. The rings 
described by Mr. M’Call were not always satisfactory, as 
corrosion took place even under the india-rubber. Mr. 
Denny had summed up the whole question, and for the 
present it was quite useless to frame formule for the 
thickness of shafts. We were plunged in the sea of trial 
and error once more, and must go on making shafts 
bigger and bigger till they ceased to break. 

Votes of thanks, to the Society of Arts for the use of 
- Hall, to the Council, &c., brought the proceedings to 
a close. 


REACTION JETTIES. 


Ix a paper read before the American Society of Engineers,* 
Mr. Lewis M. Haupt, a well-known engineer in the United 
States, who has had considerable experience in the improve- 
ment of rivers and harbours on the coast of America, 
advocates the use of reaction breakwaters as an economical 
and efficient means of improving entrances from the sea 
encumbered by bars or shoals caused by littoral drift. 

The term reaction is intended to apply to the effect pro- 
duced by flowing water impinging against the wall of a jetty 
in such a manner as to set up erosion in the bed of the 
channel, a curved form being deemed most suitable for this 
purpose, as best adapted to develop the potential energy of 
the currents and render them kinetic. The aim is to take 
advantage cf the centrifugal force by the reaction developed 
by the resistance caused in the beds of streams, instead of 
the principle of concentration, which has been relied on in 
the system of parallel or convergent jetties. 

_The author advocates that for the purpose of training and 
directing the current of a river across a sand bar or shoal a 
Single curved jetty placed on the windward side, and having 
the concave side towards the channel, should be used ; and 
contends that this will be more effective, and be only half as 
Costly as the parallel or converging jetties commonly used for 
this purpose. 

With a straight jetty placed across the direction in which 
channel is moving reaction may be set up in one particular 
locality, where the water strikes against it, but with the 
curved form the reaction is continuous throughout its whole 
ength and for some distance beyond the end of the jetty. 

The effect of reactionary currents due to a curved form is 
to displace the material in a lateral rather than in a longi- 
tudinal direction, rolling it on one side before reaching the 
outer end of the curve, and thus avoiding the results frequently 
obtained with straight jetties. 


Ocean, 2 Reaction Breakwater, as Applied to the Improvement of 
tan Bars.” By Lewis M. Haupt, M. Am. Soc. C.E., with the dis- 
Ussion thereon, “*Min Proc.” American Society of Engineers, September 
and November, 1899, 


e stern posts, which had nothing to do with the | 


It is stated in the paper that millions of dollars have been 
expended in endeavouring to improve the channels on 
the American coast by means of jetties which have served no 
other purpose than to act as breakwaters for the protection of 
channels, which afterwards had to be deepened by dredging. 

The principle of the reaction jetty is that by inducing the 
water to flow along a curved channel it tends to excavate and 
maintain a greater cross-sectional area of channel than when 
flowing in a straight course, and is based on the results always 
to be found in the concave bends of stream. An investiga- 
tion of the channels of rivers in America by Mr. H. C. Ripley, 
showed that the average sectional area was 13} per cent. 
greater, and the depth 58 per cent. greater in bends than in 
straight reaches. 

The energy stored up in flowing water, unless developed by 
some form of resisting medium, and made to operate on the 
bottom, is more or less inoperative, and the water may glide 
away over a shoal without disturbing the material. 

While volume and velocity are the transporting agencies, 
the reaction caused by the impact and reflection of the 
particles of water from the jetty may be considered as the 
tool whereby these are applied to produce erosion. 

It is essential that in locating the direction of a single 
jetty, it must be so placed as to take advantage of all the 
natural forces at work, and produce harmony of both the | 
flood and ebb currents. If this be attended to a single 
curved jetty will keep deep water along it, and maintain the | 
channel in one place, and so do away with the necessity for 
a second parallel jetty; the single jetty also having an ad- 
vantage in allowing free access to the tidal flow. 

The principles advocated in the paper were applied to the 
improvement of the eutrance of the Arkansas River, in the 
Gulf of Mexico. This river finds its way into the Gulf across 
a large bed of sand, which extends cut from the shore for two 
miles. The depth of the channel, which is about 1200ft. 
wide, varies from 20ft. to 30it., which formerly shoaled to 
6ft. over the bar. The rise of the tide is less than 1ft. The 
general set of the shore current and of the littoral drift is 
south-westerly. 

For the purpose of deepening the water across the bar a 
single curved jetty has been constructed on the north-east, 
or windward side of the river, under Mr. Haupt’s direction, 
for a distance of 4000ft., the ultimate intended length being 
6000ft. This jetty is founded on mattresses made of brush- 
wood, which when first laid and ballasted with stone 
sank, for a certain distance into the sand, but has 
afforded a solid foundation, which, with the superstruc- 
ture, has safely resisted the action of the waves and 
currents during the four years that it has been in construc- 
tion. The bar is composed of hard fine sand, so compact that 
a boat hook will not penetrate it. The reactionary effect on 
this bar set up by the jetty was aided by loosening this com- 
pact bed of sand by charges of dynamite. At the time of the 
commencement of the work in 1896, the depth over the bar 
at low water was 64ft. As the work proceeded this increased 
to 10ft. in 1898, and 15ft. in 1899, and it is anticipated that 
an ultimate depth of 22ft. will be secured, which is equal to 
that in the channel of the river. 

Other instances are quoted in the paper where successful 
deepening has been accomplished by reaction caused by 
single jetties, and amongst them that of Swinemunde, a port 
on the Baltic, leading to Stettin. This jetty has a curved 
form, and its construction resulted in making a good 
navigable channel across the sands which obstruct the entrance 
to the harbour, and increasing the depth from 7ft. to 2Oft., 
which depth has remained permanent for half a century. 
There is in this case a second jetty which was constructed 
with the view of preventing the littoral drift along the coast 
working its way into the channel, but it has no effect in 
guiding and maintaining the deep-water channel. 


THE JOHNSON-LUNDELL SYSTEM OF ELECTRIC 
TRACTION. 


On Tuesday last Mr. Edward H. Johnson explained to a 
small meeting the new system which a new company—the 
Johnson-Lundell Electric Traction Company—is about to 
introduce into this country. It is a surface contact system, 
and possesses some interesting features. The generator, for 
example, has split poles, which are so shaped that it is stated 
that from no load to 25 per cent. over load there is no sparking ; 
and, further, that while the efficiency has gone up the weight 
has gone down by as much as 25per cent. It is claimed that, no 
matter what the load may be, it will not be necessary to move 
thebrushes. For the motors the same attributes are claimed, 
and also that they can be satisfactorily used as dynamic 
brakes. The controller, it is said, is capable of so manipulat- 
ing the two motors of a car that the speed is absolutely pro- 
portional to each step forward or backward made by the 
controller. This is brought about by a particular arrange- 
ment of field winding, the fields being strengthened or 
weakened as necessary. Further than this, the motors will, 
on a down grade, put current back into the line from the 
full output down to one-third load without the voltage 


| effect, and finally settle things by torpedoes. 


falling below that of the line. It was suggested that this 
being so, it would not be necessary on a double line with | 
many gradients, to equip the down grades at all. All| 
that would be required would be to have a small starting | 
battery on the car. Moreover, seeing that the motors would 
give added electromotive force to the line, it would not be | 
necessary to have such large feeders. Both these would 
reduce prime cost. It was also claimed that the motors were 
particularly suitable for motor cars, and the weight of these 
might be reduced. In consequence of its particular winding 
it acted at slow speeds as a shunt motor, and consequently 
there were the advantages of a shunt motor when these were 
required, and of a series motor when these were wanted. 

The surface contact system depended upon magnetic action, 
the car forming the south pole and the rails and cross-ties 
forming the north pole of a magnetic system. The magnetism 
caused a small rocking lever relay to close the main switch 
when the car was over it. The pressure used for the 
mechanism was only 50 volts, and there was but a small 
amount of sparking. When the car proceeded half of the 
magnetic circuit was taken away, and the relay fell back, 
opening the circuit. For crossings, where there might be a 
chance of short circuits, a special form of shunted fuze was 
used, whereby if there was a short circuit a current of, at all 
events, 25 ampéres could be obtained through a resistance, 
and the current would not be entirely broken. 


During last year the pollution from seventeen towns 
and villages representing a population of over 36,000 has been 
diverted from tributaries of the Thames, 


DOCKYARD NOTES. 


Tue Russians ought to feel proud, as their Peresviet is by 
way of being accepted as a future type’ for the American 
navy. As THE ENGINEER has before observed, the Peresviet 
is not only a very fine class of ship, but a great deal better 
ship than she looks on paper. On paper she is more or less 
on a par with our Renown, and carries the same armament 
plus as many again 12-pounders. She has also a longer belt, 
and carries her forward 10in. guns a deck higher—no mean 
advantage in a seaway. Against this, her turret bases are 
not so strong, being something like an old Woolwich Infant 
standing on its muzzle, and under enough skell fire they 
might possibly topple over. This, however, is a matter of 
theory only. 


THE Peresviet is intended as a cruiser-battleship, and qua 
cruiser is rather better than ‘the Drake, and infinitely better 
than the Essex. Against the Peresviet the Essex class would 
have no chance, simply because they carry no armour-piercing 
guns; and useful as the 6in. quick-firer may be, it is quite 
incapable of inflicting any vital blow. In theory it will 
destroy upper works so badly that the enemy’s morale will 
go—but this is mere theory. It is hard to see how two 
Essex-class ships pitted against each other are to do any- 
thing but what they do in naval war game—pound without 
But the Peres- 
viet type could hold away from the Essex or Drake classes, 
and, having 4 to O in cne case, and 4 to 2 in the other, of 
armour-piercing guns, hope to give a vital blow from afar off 
before the swifter ships could force a torpedo action. Of 
course, it is all toss up; but if the Essex had a broadside of 
forty 12-pounders she would probably be more efficient as a 
cruiser. Ships peculiarly vulnerable to the 6in. quick-firer 
are dying out, and the 6in. gun, despite all the present faith in 
it, will probably give way to the 12-pounder and 12in. rapid 
loader in the future. Krupp armour has destroyed the 
raison d’étre of the 6in. gun. 


A CORRESPONDENT writes to say that the Peterel, new 
destroyer, to which we recently referred as being completing 
for sea a little before she was “laid down,” was built “on 
spec.” and taken over by the Admiralty. If shipbuilders are 
wise they will build a few more ships on spec. in the same 
fashion—for if we have a naval war an unlimited number of 
the ‘‘ships of the future ” will be required. The present total 
is very inadequate. 


In reply to a correspondent, the Pola Almanack—the correct 
title of which, by the way, is Almanach fiir die K. U. K. 
Kriegs-Marine—is published by Gerold and Co., Vienna. It 
can be obtained also from the “‘ Bureaux du Yacht,” 55, Rue de 
Chateaudun, Paris. Le Yacht makes a speciality of dealing 
inall kinds of naval annuals—there being at least a dozen of one 
sort and another, some of them established over twenty years. 
The price is about 5s. It is practically an Austrian version 
of the Naval Pocket-book, or rather vice versd. Its details of 
ships are, however, tabular, as in the Naval Annual, but fuller. 


THE Kearsarge, Alabama, and Peresviet will be amongst 
the pictures in the next Naval Annual. 


From an illustration in last Saturday's Illustrated London 
News we gather that the Queen’s visit to Ireland made a 
most remarkable impression upon the Channel Fleet. The 
masts and turrets of the Majestic class boarded the Reso- 
lution. So, at least, we gather from the picture, which will 
take a good deal of beating, in the matter of muddled 
details, if the novel form of decoration depicted did not 
really take place. 


Tuer Russian ironclad Peresviet has been given two military 
masts of the usual Russian pattern, and not the very thick 
foremast at one time proposed. The Retvisan will have 
similar masts. 


Ir is stated that having officially proved to the world that 
the double-turret system ‘“whip’s creation,” the United 
States Admiralty Board have decided to give creation a rest 
by reverting to the lowa system for the 8in. guns of the New 
Jersey class. 


THE new Russian cruisers Askold and Bogatyr will, like 
the Novik, have five funnels, all very tall and thin. The 
ships are Esmeraldas more than anything else; the Elswick 
model seems the guiding impulse. : 


THE Swedish Géta, when reconstructed, will have two 
masts without tops, and save for the substitution of a 6in. 
quick-firing gun aft, will be very similar to the new ships A, 
B, and C, which, by the way, are not sisters to the Dristigheten, 
but of quite a different type. 


THE Powerful is now back in Portsmouth harbour, but the 
interest she evokes is sentimental, not technical. However, 
her return enabled various daily papers to prate learnedly 
about her 4°7in. guns and her 21 knots top speed. Of course, 
she carries no 4°7in.’s and never did, while her speed is 22 
knots not 21. However, the other description no doubt 
served for the public. The mystery is whence is the infor- 
mation drawn. We thought most schoolboys could reel off 
the armament of the Powerful. 


THE U.S.S. Chicago as reconstructed has only two masts. 
On the fore is a single top low down—a rig like our Arrogant’s. 
The funnels have been increased in height. Apparently the 
old Sin. guns, converted into quick-firers, remain. In the 
battery fourteen quick-firers of 5in. calibre have been placed. 
The Newark and San Francisco have been given an identical 
rig. 


A NEW halfpenny postage stamp was issued on Tuesday 
morning. It is not a material change on its predecessor—in fact, 
it is the same stamp, only printed in green instead of the vermi- 
lion which used to make it such a pretty addition to the tokens of 
the Post-office. The change has been brought about in conse- 
quence of a decision of the Postal Union Congress at Washington 
last year. This Congress, in which all the countries of the Union 
are represented, came to the conclusion that it would tend to uni- 
versal convenience, if not to universal amity, if the postage stamps 
of equivalent denominations in various nationalities were of the 
same colour. Most of the nations have adupted green for the colour 
of the equivalent of our halfpenny stamp, and for this, and ro 
other reason, green it is henceforth to be. 
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for feeding the platen by power. 
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AMERICAN MACHINE TOOLS. 
By OuR AMERICAN CORRESPONDENT. 
No. V. 

Tue next illustration, Fig. 24, shows a milling machine, 
built by the Grant Machine Tool Company, of Cleveland, 
U.S.A. It is a light, quick-acting machine, ie a 
especially for sewing machine, typewriter, gun, and 
bicycle work. It can mill work 16in. long. The spindle 
head is heavy and rigid, and the spindle—which is 


which can be adjusted lengthwise of the platen, stopping 
the feed at any given point. 

The driving gear is 2 to 1 on the spindle, and the 
cone pulley has three steps, carrying a 2in. belt. For 


needed, a four-step cone is used, 5in., 7in., 9in., and Llin. 
diameter. The feed has four changes, and is variable 
from O:Olin. to 0°035in. for each revolution of the 
cutter. The outer support can be adjusted longitudinally 
by moving the tail block, and is automatically adjusted 


very light work, however, and where quicker speeds are | 


cone shaft 2; to do this, the gear 6 slides alone until ; 
engages with the gear 4. On the end of the back sh r 
is the bevel wheel 8, driving the bevel wheel 9 an 
vertical shaft 10 for driving the spindle, Qy the 
end of the cone shaft 2 is a friction face wheel i 
driving a leather feed wheel 12. The pressure of the 
face wheel against the feed wheel can be adjusted by the 
screw 13, while the position of the feed wheel upon the 
face plate is varied by the screw shaft 14 and hand wh ‘ 
15, thus adjusting the amount of feed by moving the feed 


Fig. 24 
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threaded to take chucks or face mills—can be quickly and 
accurately adjusted to any distance from the platen. The 
platen or work table is Tin. by 26in., with three T slots 
along its length, and having a pan cast around it to catch 
cil or Water. The platen feed is by means of a rack, and 
there is a quick return motion. The saddle which carries 
the platen has a longitudinal adjustment of 3in., and is 
graduated to thousandths of an inch. 

In Fig. 24, A is the shaft of a worm working into a 
worm wheel, which is cut around the spool or revolving 
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MILLING MACHINE 


vertically by the movement of the cutter spindle. The 

extreme height of the centre of the cutter spindle is | 

63in. from the platen, and its lowest point is jin. above 

the platen. The tail block can be quickly removed for 

cutting up or milling long stock. The countershaft has 

10in. tight and loose pulleys for a 3in. belt, and runs at 

150 revolutions. A friction countershaft, giving eight 
ranges of speed, may also be used. 

Fig. 25 gives the plan and elevation of the driving and 

feed mechanism of a large milling machine with table | 

3ft. wide. This machine 

has a heavy bed casting, 

with table 8ft. to 14ft. in 

length, the clear width 

between the uprights or 

housings being 3ft. Tin., 

and the height from the | 

table to the centre of 

arbor carrying the cut- | 

ters is 3ft. lin. The up- 

right housings on each 

side of the bed are con- 

1 nected at the top by an) 

overhead cross girder, and 

on top of each housing is 

a pulley for the counter- | 

weights of the cross rail | 

which carries the cutter | 

gear and cutters. The 

housings are 8in. wide 

and 3ft. deep. The main 

driving cone has four | 

steps, 18in., 20in., 22in., 

and 24in. diameter, for a 

4tin. double belt. The 

spindle is 7}in. diameter, 

back geared 30 tol. The 

spindle gear is 36in. dia- 

meter, and arbor 3in. dia- 

meter. There are eight 


Start Stop and 
ch Gear Lever| 


1} 


Hand Feed Wheel 


lead Mo ving 
Whee! 


Table 


cutter speeds, from 6 to 
38 revolutions per minute. | 

The feed is variable, ;;in. | 

to 10in. per minute, and | 


there is power adjustment | 
in either direction at a | 
speed of 30ft. per minute. 

The weight complete is | 
about 26,000 Ib. With 


Brace 


= 


each machine are fur- | 
nished a countershaft, oil | 
pump and tank, and 
wrenches. A _ swinging 


RADIAL DRILL 


head carrying the spindle. This is operated by a crank | 
handle, and is used to adjust the height of the spindle | 
from the platen. At B is a binding screw, which holds | 


the spool in the desired position, and this is operated by 
a knurled head. The shaft C is for traversing the platen 
by hand, and the shaft D is for adjusting the platen longi- 
tudinally on the bed. Both are operated by crank handles. | 
The handle E is to throw the worm into the worm wheel 
The bolt B is a stop 


vertical spindle attach- 
ment can be fitted. 

Having thus given a 
general description of the 
machine, we may proceed to describe the details of the 
driving and feed mechanism, as shown in Fig. 25. The 
plan shows the bed, with the table removed ; and the end 
elevation is that looking towards the vertical face of the 
housings. 

The driving cone 1 is on the cone shaft 2, which drives 
gears 3 and 4, and the friction face gear 11; the sliding 
gear 5 is for the back gear. At 6 is a sliding gear for 
driving the back gear shaft 7 at the same speed as the 


wheel in and out. The feed shaft 16 is driven by the feed 
wheel, and carries the four change gears 17, the speed 
being changed by the in-and-out pin 18. This change 


| gear drives the shaft 19, on which is the feed worm 20, 


which drives the clutch worm wheel 21. The hand whee! 
22 is a clutch worm wheel for driving 21, and also the 
hand adjustment to the table. When the clutch wheels 
21 and 22 are tightened together by the hand wheel and 
screw 23, the shaft 24 is driven from the worm 20. The 
bell crank 25 is for throwing out the clutch to stop the 
feed, and is carried by the shaft 26. The bell crank is 
operated by the release lever 27, which is tripped auto- 


A Fig 27 
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DRILLING MACHINE MECHANISM 


matically by an adjustable lug on the side of the table. 
The shaft 24 carries the tight and loose pulleys 28 for the 
quick return motion of the table, and on the end of the 
shaft is the driving pinion 29. This pinion and the sput 
wheel 30 on shaft 31 form the skew gear for driving the 
rack worm 82. This worm gives the table its feed motion 
through the table rack 33. : 
The radial drill shown in Fig. 26 is one built by 


‘the Cincinnati Radial Drill Company, of Cincinnat’. 


U.S.A. The column is mounted on a heavy, deeply 
ribbed base, which carries the outside column on antl- 
friction rollers, and extends to about half its height, sup: 
porting the outer column, which is concentrie with it. 
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xed bored ring surrounds both columns at the lower | instance, the holes in cylinder flanges and cylinder 
‘int, and by partly turning an excentric lever the two | covers. Fig. 27 shows the driving mechanism of an 
re clamped together in a rigid connection. The table | eight-spindle drill. The machine has a flat bed-plate, 
fa on the column, and is supported at the outer end | with a movable ‘ stool”’ table in front of the column, 
- a brace resting on the base or bed. The arm carrying | while behind the column is the lower driving cone. The 
the drill is raised and lowered by power by means of a upright column has on its face a sliding carriage, to 
screw running in ball bearings. A detachable brace, or | which is attached the conical drilling head. The top of 
rest, attached to the bed and clamped to the arm, pre- | the column is of T form, and carries the upper cone A 
vents any springing of the column or arm, The travelling | and the bevel gear B of the driving spindle C. The 
head has a long bearing, and is moved along the rail | lower end of the spindle is journalled in the top of the 
by a hand wheel and compound gearing running on the | drilling head, and is fitted with the gear wheel D. 
rack. This allows of a close adjustment, the hand wheel Around this wheel are eight pinions E, attached to short 
being close to the operator. The spindle sleeve is | spindles, which are connected by the loose spindles F 
eyaduated, and is provided with an automatic throw-out. | to the drill spindlesG. The loose spindles are telescopic, 
The steel spindle is bored to fit a No. 4 Morse taper. It | and are fitted with universal joints. Each drill spindle 
is back geared, and has a quick return, three variable | is fitted in a movable lug or socket H, having a hole for 
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MILLING MACHINE-DRIVING AND FEED MECHANISM 


feeds, and an automatic stop. The spindle and the worm | the spindle and a slot for the stud J, by means of which 
shaft for the spindle feed have antifriction bearings. | the lug may be clamped in any horizontal position. 

The illustration shows the portions of the various | When drilling the entire head feeds downward, and by 
operating levers and hand wheels, and the principal | means of a clutch at the side of the head, the feed is 
dimensions of the machine are as follow :—Diameter of | made either by power or by hand. The head is counter- 
column, 94in.; height of top of column above floor, 7ft. | balanced, and is moved vertically on the column by 
4in.; distance from outside of column to centre of drill | means of a rack and pinion operated through a worm 
spindle, when head is at full reach on the aim, 3ft. 9in.; | gear by a vertical feed shaft. When the holes are drilled 
diameter of circle within which the machine will drill, | the head and spindles are withdrawn by a quick return 
ift. 6in.; vertical range of arm on column, 2ft. 8in.; | motion, which is counterbalanced by a weight inside the 
will receive work 4ft. 5in. high above the base, or 4ft. post. The machines are made vertical and horizontal, 
llin. high above the floor. Height of table above bed, single and double, and the latter can bore all the holes in 
lft. Tin. ; size of top of table, 20in. by 25in. ; diameter of | each end of a cylinder at one setting. The machines 
spindle in sleeve, 1} in. ; traverse of spindle, 14in.; tight | carry froui four to fourteen drills, lin. to 1jin. diameter, 
and loose pulleys, 12in. diameter and 33in. wide; speed andcan drill holes within a circle 24in. to 36in. in diameter. 
of countershaft, 200 revolutions per minute; width of The eight-spindle vertical single machine with 1}in. drills, 
belt for cone pulley, 3in.; floor space occupied, 63ft. by has a bed 73in. thick, 12ft. 9in. long, and 3ft. 9in. wide. 
2ift.; weight of machine, 4500 Ib. | The height with drilling head at the extreme top of its 
- The Baush and Harris multiple-drilling machine is | travel is 14ft. 6in.; greatest. distance from post to main 
Specially intended for drilling a number of holes simulta- | driving spindle, 2ft, 6}in.; and from “spindle to bed, 
neously in a circular or irregular arrangement, as, for | 4ft. 6in.; width of face of post, Ift. 8hin.; length of 


carriage on post, 3ft. 4in. The countershaft runs at 
200 revolutions per minute, and carries tight and loose 
pulleys 16in. diameter and 44in. wide, with a 4}in. belt. 

A pneumatic feed and reversing arrangement, designed 
by Mr. Alexander Gordon, is fitted to some of the large 
planing machines of the Niles Tool Works. The device 
consists of a small cylinder operated by compressed air, 
and when the planer table reaches the end of its travel 
the valve of the cylinder is opened by a tappet on the 
table. The compressed air then forces the piston from 
one end of the cylinder to the other. The piston-rod is 
extended through both cylinder covers, and one end 
carries a rack which operates the feed mechanism. The 
other end transmits force through a lever and rock shaft 
and a worm gear and rack to a rod which moves the 
central member of a reversing clutch from one pulley to 
the other, by which means the motion of the table is 
reversed. This apparatus was illustrated and fully 
described in THe ENGINEER of June 18th. 1897. 


A PECULIAR VIADUCT CONSTRUCTION. 


On an extension of the Chicago and Eastern Illinois Rail- 
road, U.S.A., built last year, are two steel viaducts of novel 
design, which illustrate the readiness of American bridge 
builders to meet emergencies and to do rapid work. The 
structures were required to be completed withi» a very short 
time, but owing to the great demand in the steel market in 
1899 it was impossible to obtain plates from the rolling mills 
in time to allow of the construction of the viaducts, in addi- 
tion to which the prices were very high. In order to fulfil 
the requirements of the contract, therefore, the contractors 
made a special design, in which all the members are rolled 
steel joists, channels, or angles. The viaducts have deck 
truss spans of 474ft., between steel-framed towers, 25ft. long 
on top, 9ft. wide at the top, and of varying bottom width, accor - 
to the height. The maximum height is 51ft. 6in., exclusive 
of the concrete pedestals. Each tower has four legs cr 
columns, each of which is built up of two 12in. steel chan- 
nels placed back to-back and riveted to the flanges of a 15in. 
rolled joist. Each pair of columns carries at the top a 
transverse pair of 20in. joists, on which rest two sets of 
longitudinal 24in. joists. The columns are connected by 
horizontal and diagonal bracing, transversely and longitu- 
dinally, so as to form braced towers. 

The trusses between the towers are, of course, in pairs. 
Each truss has an upper boom of two 24in. rolled joists, and 
a lower boom of two 12in. channels, the depth being 7ft. 6in. 
between centres of booms. At 12ft. from each end is a 
vertical member composed of a 15in. joist, fitting between 
the two beams of each boom. Diagonais of 12in. channels 
extend from the end of the lower boom, and vertical to the 
end of the upper boom, while diagonals of 15in. joists extend 
from the end of the lower boom and vertical to the centre of 
the upper boom. Instead of gusset plates, short pieces of 
steel channels are used. Between the upper booms are 
transverse members. of 15in. channels, with short pieces of 
channels on top serving as gusset plates for the angle irons of 
the horizontal diagonal bracing. Smaller channels are fitted 
between the batten booms, and the angle irons of the vertical 
diagonal bracing are riveted to these and the upper 15in. 
channels. 

The material is all of soft open-hearth steel. The struc- 
tures were built to the railway company’s specifications of 
loading, which provided for two 150-ton Consolidation loco- 
motives, followed by a train load of 4250 Ib. per lineal foot of 
line. One of the viaducts is 650ft. long, with 950,900 lb. of 
steel work. The other is 850ft. long, and has 1,118,000 lb. of 
steelwork. The erection was carried out by means of a traveller 
running on the rails, and having on its upper deck a framed 
platform extending nearly 100ft. in advance of the traveller, 
this being guyed from a frame extending above the upper 
deck of the traveller. On each side of this frame were a 
number of tackles. This traveller, standing on one ccm- 
pleted tower, could place the frames for the next tower, and 
put the trusses between these towers. 


ELECTRIC LIGHTING IN BERMONDSEY. 


SomE progress is now being made in connection with the 
endeavours which have been put forth during the past two or 
three years by the Bermondsey Vestry for the purpose of 
establishing an electric lighting station and refuse destructor. 
The assent of Parliament having been obtained to the electric 
lighting scheme last year, it then became necessary to provide 
land for the erection of the buildings, and after prolonged 
negotiations a site was recently acquired in Limasol-street at. 
the rear of the town hall in Spa-road. The area of land 
allocated to the purpose of the generating station and 
destructor comprises 2987 square yards, and there is room 
available for future extensions as occasion may arise. The 
electric lighting scheme, which has been prepared by Messrs. 
Kincaid, Waller, and Manville, provides for an expenditure of 
£17,000 on the destructor house, engine-house, and chimney 
shaft ; £11,000 for a six-cell destructor and flues, and three 
water-tube boilers in conjunction therewith ; £8000 for 
machinery, including 300-kilowatt generators, boosters, and 
accumulators; £7000 for cables and house service connections ; 
£600 for twenty public arc lamps; and £4300 for ccntin- 
gencies. It is estimated that this plant will be capable cf 
dealing with a lamp connection of 10,500 eight-candle power 
lamps. The Vestry recently accepted the tender of Hughes 
and Stirling, of Liverpool, for the supply of the destructor and 
boilers, for the sum of £10,242. The destructor is an arrange- 
ment similar to that of the Beaman and Deas type, Lut with 
certain improvements introduced by Mr. Liversedge, the 
engineer to the contractors, and destructors of this form are 
in operation at Leyton and other towns. The consulting 
engineers have drawn up aspecification for the erection of the 
chimney shaft, and tenders are now being invited for this 
purpose. The question of constructing the generating staticu 
and obtaining the requisite plant has yet to come before tl.c 
Vestry. As Bermondsey will in November next absoib 
under the London Government Act, 1899, the parishes cf 
Rotherhithe, St. John, Horseleydown, and St. Olave’s, under 
the title of the borough of Bermondsey, and thereby receive 
an accession of 52,000 persons to the population, it is probable 
that the new borough council will find it necessary to extend 
considerably the scope of the electric lighting scheme as it 
exists at the present time. 
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A NEW AMERICAN GUN. 


We have received some details concerning the new large- 
bore gun which has been made at Bethlehem under the 
direction of Lieut. Meigs. We have already mentioned it in 
our number of March 2nd, page 230. It appears that the 
piece is being made for the Gathmann Torpedo Gun Com- 
pany. The actual figures now sent are considerably below 


| much more formidable than anything the 12in. gun could effect | 
on such aship would be the attack of agun of much larger calibre | 
and enormously more powerful shell fire, whose projectiles | 
would smash through anything except perhaps barbette and 
belt, and work havoe on a multiplied scale. In the case we 
have taken, the 12in. gun would have probably no advantage 
from its greater penetration, and be enormously inferior in 
everything else except that, in proportion as its projectiles 


THE GREAT NORTHERN RAILWAY.—BRIDGR 
OVER THE RIVER AIRE, 8 
ALL swing bridges may be relegated to one or other of f 
distinct types, which are generally arranged according to the 
special means adopted for supporting and balancing them 2 
the central or pivot pier, and the mode employed for swin Pa 
them when required to be opened. In the first class mare 
placed those structures in which the entire dead load, wg 


BRIDGE OVER THE AIRE—SIDE VIEW DURING CONSTRUCTION 


what were first given to us, but we are told it is hoped that 
these will be improved on. The total weight is 59 tons—that 
is, 9 tons heavier than the 12in. IX. The calibre is 18in.; 
the muzzle velocity is now given as 1800 foot-seconds, the 


weight of projectile being, as before said, 20001b. This gives | 


were lighter, it ought to fire quicker. Its shooting should be 


| better at first, but its bore would be suffering from erosion. 


We spoke of a cruiser carrying primary guns of this new 


| type; we do not mean 18in. guns, but guns of whatever 


weight is approved of, with a size of bore calculated to give 


a muzzle energy of 44,920 foot-tons, or 761 foot-tons per ton | shell power rather than perforation, seeing that it is not con- 


of gun. The perforation, by Tresidder’s 
formula, is 30°5in. of iron. The main 
feature of the gun, however, is rather 


the bridge is being swung, is supported by a vertical pin or 
pivot, and is termed the centre bearing method. The second 
class, which is the more common, includes all those belong. 
to the ring-bearing principle, where the weight is carried upon 
a circular girder called a drum, which rotates upon rollers, 
The difference between them is that the centre bearing swing 
bridge is a continuous girder or truss of 
two spans, while the ring-bearing exam- 
ple iscontinuous over three spans. Bridges 
which are partly or wholly raised by 


destruction of structure on a large scale 
than great perforation. The shell con- 
tains a bursting charge of 500 lb. of 
nitro-glycerine, which, we need not say, 
would produce a tremendous effect. 
Hitherto we do not think that anyone 
has attempted to discharge anything 
approaching this, except from a steam 
gun. As time goes on this may be 
teasible, but it would be a bold man, we 
think, to fire such a shell under service 
conditions at present. Experimentally, 
it might doubtless be done. The gun 
detachment would be safely placed under 
cover. Very likely the projectile might 
be safely discharged many times, for we 
may assume that special attention has 
been given to the matter, and considerable 
progress made in safety arrangements. 
The worst that could happen would be 
that an appalling crash might replace 
the ordinary sound of discharge, and 
then, on coming out of their hiding 
place, the men would be sanguine if they 
expected to find much left of either gun 
or carriage. This great development of 
bursting charge, however, while it is in 
accordance with the main object of the 
gun, must be separated from the more 
matter-of-fact scientific element in 
the design. Lieut. Meigs puts it some- 
what as follows:—‘‘ We have all gone 
too far in the direction of developing 
guns calculated to bore holes in thicker 
and thicker armour. In doing so we 
have been driven to adopt small bores in 
p-oportion to the weight of our guns,and 
uigh velocities. Small calibres 
against the destructive power of the 
projectile, especially in the case of shells, 
and high velocity, like high speed in a 
ship, is a costly luxury entailing great 
sacrifice, especially in the shape of 
erosion of the bore. Moreover, high 
velocity comes down rapidly in flight. 
Is it not better, then, to have for a given 
weight of piece a much more powerful 
shell and a gun which is not wearing 
out appallingly fast, this being effected at 
the cost only of some loss of perforation 
of a thickness which is only found in 
very heavy belts, which belts may pro- 
bably never be struck at all?” With 
this reasoning we so far go that we 
should be glad to see the question fairly 
threshed out. The heavy 18in. 2000 1b. 
shelis are, of course, far more trouble- 
some to carry than the 12in. 850 Ib. 
shells, but the bursting charge of anything approaching 
500 Ib. is a very different thing from 811b. This particular 
gun, moreover, is intended for coast defence, where weight 
and bulk of ammunition is not of so much importance as on 
board ship. Weare not at all sure, however, that the reason- 
ing may not hold good even for naval service guns. There 
are belts now afloat that even the 12in. gun, with its tremen- 
dous muzzle perforation of about 40in. of iron, could not 
practically hope to get through on service, striking more or 
less obliquely, and at perhaps 1000 yards range. How very 


ON 


ERIDGE O/ER THE AIRE—END VIEW 


templated that a cruiser should attack heavily-armoured 
ships or forts. There is doubtless the alternative of lighter | 
quick-firing guns in the main gun positions, an alternative | 
that must be carefully considered. Of one thing we feel 
sure, namely, that a better gun might be found than an armour- 
piercer such as our 13°2in. When is the Powerful going 
to attack armour equivalent to anything approaching | 
30in. of iron or 10in. of Krupp plate? Never, let us 
hope, and for the attack of lighter structures a better gun 
could be supplied. 


hydraulic power, and so swing on a 
water centre or spherical pivot, belong to 
the third class, and in the fourth are 
included those which are so designed that 
a part only of the load is supported upon 
the central pin on the rollers. To these 
four types a fifth may be added, which 
combines the conditions of the first and 
second classes, so that the structure be- 
comes partly centre-bearing and partly 
ring-bearing. It will be found that, 
although there is no rule laid down, 
centre-bearing bridges are most fre- 
quently constructed of plate girders, and 
ring-bearing structures of the open web 
system, which is also usually employed 
for the fifth class. When plate girders 
are used the total length of the bridge 
seldom exceeds a couple of hundred feet. 
The solid web enables the girder to be 
built of less depth than in the case of a 
truss, and it is probably a good deal stiffer 
under heavy traffic than the open web 
design. Plate girders are easily and 
quickly constructed, and will frequently 
be found rather more economical than 
pin-connected trusses and lattice girders. 

Returning to the further details of the 
swing bridge over the Aire,* the elevation 
of the cross girder in Fig. 31 explains 
the manner in which the component parts 
of the whole transverse section are ar- 
ranged, which include the cross girders, 
rail bearers, floor plates, and longitudinal 
sleepers. At intervals of 16ft. apart, cor- 
responding to the span of the rail 
bearers, the cross girders, which are of the 
plate type, 3ft. deep by 1ft. Gin. in width 
of flange, are riveted to the vertical mem- 
bers of the web by stiffening plates 
10$in. wide and angle steels 4in. by 4in. 
by gin., which are cranked or joggle d 
over the upper edge of the vertical side 
plates in the lower flange, and are rivet :d 
for ai additional foot of length to the 
struts of the web by gusset and packing 
pieccs. In Fig. 31 the rail bearers, which 
are also plate girders 2ft. deep and 9in. 
wide, are spaced 5ft. apart, and ar 
shown in cross section and elevation 11 
Fig. 32. They are attached to the cross 
girders by carrying down the doubl> 
angle steels of their upper flanges and 
riveting them to the webs by rivets 41. 
mentioned 


diameter. It should be 
here that the arrangement of the 
details of the connection between 


the rail bearers and the cross girders is not effected 
in exactly the same manner at both the north and south 
ends of the bridge. This difference is due to the fact that 
the existing conditions are somewhat altered, and are not 
common to the long and short spans at these points. _ An 
elevation of part of the parapet girder, which is of @ light 
lattice design, is shown in Fig. 33, and the next cut 1s a plan 
of the cross girders, diagonal bars, and gusset pieces, oy" 
trative of the manner in which the underneath bracing © 


* See Tuk ENGINEER, March 9th, page 259. 
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is firmly connected at the points on both 
‘ends of girders are rigidly attached 
main trusses. This attachment is of a character 
to the tly solid as to render the cross girders virtually 

vith their principal neighbours. 
al 35 to 43 all relate to the overhead bracing connecting 
r booms of the main girders at the different panel 
mes Pe vhich will be found all figured in the key elevation 
lengt rs o spans of the bridge in the longitudinal section in 
of at’ eae last article. In the succeeding three cuts four 
Fig. 90 e sections were given, displaying the method by 
psa 7 pper booms of the main girders are strutted and 
which te. by a rigid system of horizontal and diagonal 
tied toge The most important of these occurs at 


ee ot the large span, and has therefore been 


selected as 


he whole 
wher 


the example best adapted to point out upon | 


the form of a horizontal lattice girder, 10ft. in depth, of which 
the half elevation and sections are given in Figs. 44—49. 
Both upper and lower booms are of the trough form, built up 
of a horizontal plate 1ft. 6in. by jin., a pair of vertical side 
plates 1ft. 2in. by 4in., and two angle steels 8gin. by 34in. by 
4in., and the whole framework is connected to the main 
girders in the same manner as already described and illus- 
trated for the overhead arched bracing. All the members of 
the web consist of a pair of angle steels 4in. by 4in. by $in., 
and half of them are further strengthened by the addition of 
bars 24in. by gin. in thickness. They are fastened to the 
booms by rivets lin. in diameter, and to one another at their 
intersection by bolts gin. in diameter. In the lower flange, 
drain holes at regular distances of 2ft. apart prevent the 
accumulation of water in the trough. The lower flanges of 
the main girders are connected by the cross bracing shown in 


respect it has the longest swing span of any similar struc- 
ture. It will also be seen from the elevation that th 
diagonals in the panel lengths over the pier are of a heavy 
pattern, so that full and complete continuity is ensured to 
both arms of the whole truss. At the same time, swing 
bridges are frequently constructed on the partially con- 
tinuous principle, in which the continuity is imperfect, in 
consequence of the omission of the diagonals in the panel 
lengths over the pier. Occasionally, probably for the sake of 
appearance, diagonal members are introduced in the truss 
over the pier, but are of a very light section, so as not to 
transmit any shearing stresses, which are equally not trans- 
ferable through the horizontal chords. This mode of con- 
struction is well adapted for rim-bearing swing spans, since 
it — any tendency to destroy the balance of the turn- 
table 


a larger scale the details of the arrangement for stiffen- 
ing the whole structure. It consists essentially—Fig. 35-— | 
of a lattice-braced arch, 26ft. 9in. in span and 4ft. 3in. in | 
rise, riveted at the top to the side plates of the upper booms | 
and vertical members of the web, by strong and heavy pack- | 
ing and gusset pieces and joint plates, jin. in thickness, and | 
by double angle steels, 3gin. by 3gin. by gin. At the spring- | 
ings of the arch the attachment to the struts of the main | 
irders is made by double angle steels, 5in. by 34in. by din. | 
All the lattice bars of the web are 4in. by 4in. by }in., and | 
rivets lin. in diameter are used for riveting them together at 
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SWING BRIDGE OVER THE AIRE 


Figs. 50—52, consisting of small open web girders which need 
no further explanation. 

As the bearings at both the north and south ends of the | 
main girders are of a very similar description, although of 
different dimensions, it will be sufficient to describe the larger 
of the two belonging to the longer arm, which has a clear 


| span of 196ft. from the bearing at the centre of the pier | 


to that over the steel pin or spindle Gin. in diameter in | 
Fig. 53. 

The hinged bearings under the main girders are carried in 
strong cast steel saddle plates, the bed-plates are built up of | 


Although provided for, it should be stated that the pivot 


| bearing and turning machinery have been left to be added 


when required. At the end of the short arm over the south 
abutment, the main and the cross girders are boxed in with 
plates to form a receptacle for the large amount of cast iron 
required to counterbalance the long arm. Owing to the great 
inequality in the length of the two spans when the bridge is 
closed, a weight of 157 tons is required to counterbalance 


| the long arm when loaded, and when the bridge is swung it 
| will be necessary to employ for the same purpose over a 


thousand tons of kentledge. 
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BRIDGE OVER THE AIRE—ARRANGEMENT OF COMPONENT PARTS 


tnele Intersections, and at their junction with the upper and 
ower flanges of the arch. It should be noticed that special 
Hee gements were made for the riveting up of the connec- 
‘ ny of the overhead bracing with the main girders, as both 
ain Pitch, which is sometimes of a zig-zag character, and the 
—e of the rivets differed in some instances from those 

opted in other parts of the steel work. Plans of the attach- 


wrought steel, and the saddle plates rest on steel rollers 4in. , 
in diameter. 

The upper saddle plates are fixed to the lower flange of the 
main girders by turned bolts finished to lin. in diameter, and 
all bearing surfaces are planed and lubricated. Sheet lead 
weighing 7 lb. to the square foot is placed between the lower 
bed-plate and the bedstones. A different mode of adjustment 


In a former article we briefly alluded to and published a 


cut drawn to a small scale of the special provision made for 
laying the permanent way over the piers of the deck bridges 
along the line. We are now enabled to give a somewhat 
fuller description and additional drawings to a larger scale of 
the whole ingenious arrangement, which is shown in Figs. 61 
and 62. 


In the majority of the deck bridges the intermediate 


- between the main girders and the overhead bracing at | over the bearings at the centre pier is employed from that supports form very acute angles of skew with the centre line 
me te bays are shown in Figs. 42 and 43, and Figs. 39—41 | obtaining at the two extremities of the double span main | of the railway. It became necessary, therefore, in order to 
s ae € elevation, section, and plans of the details of the girders. In this instance the upper saddle plate rests upon a | keep the ballast in its proper position, and at the same time 
aa og diagonals where they cross each other in the | circular faced steel forging, 1ft. 11}in. in width, and 5in. in | to allow for the expansion and contraction of the steelwork 
simil i and eighth bays. In bay 16 the diagonals are | depth at the centre, and the whole arrangement is well illus- | generally, to design the special pattern of expansion joint 
a wd built up and connected as in bay 8, but to different stated in Figs. 57—60. in the flooring of the bridge, shown in the accompanying 
Aboy F This method of adjustment assigns the bridge to that class figures. To support the rails at these joints, the ordinary 
ve the bearing on the pier the overhead bracing takes | which turns upon a central spherical pivot, and in that | cross sleepers are connected with the timber framing by 


| 
| 
| 
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special oblique chairs, and guard rails are also laid down to 2 OTT : 2 IRRN described and illustrated, but one noteworthy fe; 
my _ hag of a possible derailment. When putting THE CUNARD STEAMER IVERNIA. the engine-room is the large space available round the en 
together the whole metallic superstructure, a very consider- : am . , |and the great depth of the trunkway, the top of the ekg: 
able amount of drilling and riveting was obliged to be per-| _ IN our issues of September 22nd, 1899, and of the 6th inst., | being over 75ft. at the lower olden Wn res SMtlight 
formed in siti, and was successfully accomplished by the aid | W° 88Ve # brief description of the new Cunard liner Ivernia. | has been built to the designs of Mr. James Bain and und 
of compressed air machinery, which was found to work in a | Before this vessel sailed for New York, on the 14th inst., we | the inspection of Mr. J. Currie, who is now chief pee ow 
most efficient and convenient manner. As all swing bridges | Wet invited by the Cunard Company to inspect her in the | on the boat. The lighting throughout is by electric 4 — 
belong to the cantilever type, that principle very much facili- | C42@da Dock, Liverpool. , descent lamps, but, in addition, oil lamps are provided 
tated the erection of the present structure, by allowing it to | _ Although not designed for record breaking, the passenger | each apartment, whilst in all passages these oil lame 
be built out across the river in the manner illustrated in the | 2C¢O™modation is considerable, as the Ivernia is designed to | have red sides, with lettering denoting the nearest: i... 
annexed photographs. Two of these show the main spans in | ¢@"TY 160 first-class, 200 second-class, and 1600 third-class, | the deck. This is now the general custom of the Ca 
course of construction, together with all staging, scaffolding, | ™ addition to an immense cargo. The accommodation for Company. hand 
and false work required. The weight of steel in the bridge is | *he first-class passengers is all above the shelter deck ; the | “ ‘The vessel is a notable addition to our mercantile may 
main saloon, which has seating capacity for 160, being a] 244 reflects great credit on the enterprise of the Gaal 


iven in th mpanying table :— 
little before amidships, and extending the full width of the | 
Company. J. Brown and Co., of Clydebank, are build; 
Weight of Steel Work, ship. It is fitted throughout in light oak, and in the centre for 
5 ‘ the same firm the Saxonia, a sister ship to the Ivernia. 
T. QLB c. us. | i8adome which rises to a great height, the trunkway being | be completed in a short time » Which 
One main girder = 433 1 310x 2 3 220 | in white, and relieved by galleries with flowers and ferns, and | lig Cunard 
One cross girder = 414 2 Sx 27 = 127 13 120 | fitted with bevelled looking-glasses. The library is a very 
9315 114 | elaborately-fitted room, in light oak and walnut, the natural 
: Wind bracing and connections |. 1. |. |. 2. .. 87 8 214 |light being obtained from the trunkway of the saloon. 


Opposite the window at the after end is a gracefully-draped 

ll | mete an open is — 6th. —Court of Appeal, Plaintiff, P 

Steel bearing boxes.. .. ce ce 39:18 0 1. | in walnut with roquette upholstery and oak parquettes, an of Appeal.— t, Pearce; defendants, 

31 7 are all that can be desired, whilst the state-rooms are com- plaintiff was in the employment of Perry and Co., vhotale The 

modious and well appointed, the furniture being mahogany, entered 
4 | into a contract with the London and South-Western Railway ¢ 

two girders of the land span, amounts to 257 tons. Each | and the beds having silveroid fronts, into which the Cunard | pany to do certain work in repairing and altering its bag 

rail bearer carries a dead load of 3 tons, each cross girder is | crest has been worked. erry and Co, were engaged on the reconstruction of Hampion 

weighted with 20 tons, which bring up the total dead load on The second cabin accommodation was hardly completed | Court Station, and the plaintiff while employed by them an 

work had been injured by an engine of the railway company, 

aay The County - court Judge held that the railway company was 

ig not liable to pay compensation, because the operation of Sec { 

“a rs ~~ Fé was excluded by the clause at the end, the building of a station 

Fig 61 being ‘‘no of or process in the trade or business carried 

by” the railway company, but being ‘merely ancillary or jng. 

: / i dental” thereto. He therefore made an award in favour of the 

/ respondents, The County-court Judge also found that the 

accident arose “‘ in the course of” the appellant’s employment, by 

a did not arise “out of” his employment. Upon that ground aly, 


Fence girders 


The weight of the cast iron counterpoises, at the end of the 


er Railwe a he decided in favour of the respondents. 
Plaintiff's counsel contended that Sec. 4 applied in this case, anq 
ij f that the railway company was liable. The reconstruction of 
| ; station was part of the business of the railway company, and was 
not merely ancillary or incidental thereto. The business of a aj}. 
Hie way company was to carry passengers and goods, and to provide 
i, reasonable accommodation for that purpose, and therefore the 
County-court Judge was wrong. 
The defendants’ counsel were not called upon, the Court dismis. 
ing the appecl. 
Lord Justice CoLLINs said that, in his opinion, the learned 
/ County-court Judge was right. The appellant was in the employ. 
\ ment of a contractor who was, under a contract with the railway 
company, engaged in rebuilding Hampton Court Station. He 
' SS i would assume that the accident to the appellant arose out of and 
--4 --3°0- in the course of his employment. Inasmuch as he was 


employed by the railway company he could only make ; 


| | liable under Sec. 4 of the Act. That section was clearly a 
ta | : enabling section. It conferred a special boon in certain cases, |j 


the section had stopped before the proviso, a liability would, 
in his opinion, have been imposed upon the railway company, 
The last clause in the section, however, contained a condition, 
The section was not to apply to a contract with any person for the 
om execution by or under such contractor of any work which was 
merely ancillary or incidental to, and was ro part of or process in, 

\\H)) the trade or business carried on by the railway company. In his 
\ H opinion, it would be difficult to find a better illustration than the 
present of work which was merely ancillary or incidental to the 

business of a railway company as distinguished from work which 


+ 
2 was part of the actual business of the company. The business of 
: railway companies was to carry passengers and goods, That was 
aS their primary duty. The erection of a station was no part of or 
process in the trade or business carried on by a railway company. 
a Its trade and business was to carry passengers and goods from one 
oo Fig 62. place to another. The construction of the station was not part of 
: 0 , the main work of the company, but was merely ancillary or inci- 
Toss section at B.B. dental to it. It was, therefore, ‘‘no part of or process in the 
Expansion or on by” the company. The County-court 
; Judge was therefore right. 
Rail_level i Justices VavonaN WILLIAMS and Romer concurred, 
Leith v. Carter.—His Honour Judge Parry, in the Manchester 
County-court, has given judgment in the action of Leith +. Carter, 
tried before him recently, The plaintiff, George Leith, was in the 
e sought to recover, under the provisions of the Employers 
a by him w ile in charge of. one of the lefendant’s horses, whic 
: one main girder, exclusive of the counterpoises, to 632 tons, | on our representative's visit, as it has been fitted since the gg rae — reg ash = jay “vice arose under section 
which is at the rate of very nearly 2} tons per foot run for | arrival of the vessel in Liverpool by the Cunard Company |; the tak injury i 
te the double track. | itself, to the designs and under the supervision of Captain | ¢, 4 workman by reason of the defect in the plant used in the 
It was necessary in all the river bridges to carry the | Watson, the general superintendent, and his assistant, | business of the employer, the workman shall have the same right 
foundations down to a depth of 35ft. below the original sur- | Mr. L. Pescott. It is in keeping with the rest of the vessel. | of compensation and remedy against the employer as if he had not 
face of the ground. At this level, masses of cement concrete Special attention has been paid to the third-class accom- | been a workman.” In this case the personal injury was of a very 
from 16ft. to 20ft. thick were deposited en bloc to form a | modation, the berths being placed in cabins holding two, | serious nature, and in the second place the injury was caused by 
solid bed for the masonry. The abutments, wing-walls, and | four, or six passengers, and fitted with spring beds, wash- | the defect in the hames chains of the harness, which were old and 
other parts of the bridges were built substantially of brick- | hand basins, mirrors, &c. The saloons are large and well- | unfit for use, The defence was raised under Section 2, — - 
work or of masonry, accordingly as it was found most con- | fitted, each section being provided with lavatories and bath- ps of i. 
venient to obtain supplies of one or other of these materials | rooms. A comparison of the arrangements for this class of P whether 
at the separate sites where the respective structures were | passenger in the earliest and latest type of Atlantic steamers by himself 
2 located. Ashlar facework was used for the bridges of | shows more than anything else the advance which has been | cnith of the Saeed from time to time. and whether his omission 
f masonry, and blue bricks for the others. In both instances | made in ocean travel since the first steamers. Stewart’s | to do so was negligence. There was no doubt that if he had made 
e particular attention was bestowed upon the proper bonding | thermo trunks are provided for ventilation. With this system | the most cursory examination of the chains they would have been 
ye and facing of the brick and stonework, with the very satis- | the air is forced down either heated by steam or cooled by | thrown aside as unfit for use. Although he agreed that this par- 
: factory result that all the river bridges present a handsome | brine as the occasion requires, or by a system of bye-passes | ticular accident was not a probable accident to arise from the 
and agreeable appearance. the same fan can be utilised for drawing air from these parts | breaking of a chain, yet the breaking of tackle or harness ~— 
At a distance of about three chains beyond the swing bridge | of the ship. give rise to a serious accident, and in a business sept = 
over the river Aire there is another design of two spans,| The deadweight capacity of the ship is about 13,000 tons, | CT@w9 eee loads we ira nay oat oe. a timb of 
which provides for crossing over a diversion of the natural | and her measurement 15,000 tons, or without third-class both ——— eg ay He pn tng eld that there pos 
channel of the river, while the navigable channel continues | passengers 20,000 tons. She is divided into eleven water- pir ata g a oli beset, this pet liens: would therefore be 
to pass under the swing structure. For the carrying out of | tight compartments, specially stiffened and provided with judgment for ie plaintiff for £195, the amount claimed. 
this undertaking the Aire and Calder Navigation authorities | facilities for connecting or shutting off each division. Judgment was entered for the plaintiff for the amount claimed, 
obtained the necessary parliamentary powers some sessions Special arrangements have been made for dealing with the | with costs, with stay of execution till the Thursday. If notice of 
ago. The four main girders of this bridge belong to the | cargo at the large hatchways, there being in all fourteen | appeal was then served there should be a further stay pending the 
Schwedler type of truss, which will be further referred to. powerful winches, built by J. H. Wilson and Co., of Liverpool, | appeal, the defendant to pay the plaintiff 15s. a week until the 
The following table gives the principal dimensions of eight fitted with pater hearing, not to be returned in any event. 
important swing bridges :— steady running. Instead of the usual vertica ers down _ et a ' : 
the hatchways for communicating with the various decks, iron | Appeal has lately determine’ 
Maximum Number ladders are fixed under small midship scuttle hatches, placed direat Ses fe ope m “The admitted 
, Name. Where situated. span. ofspans. | Close to the hatch combings, the head of one ladder being | jt" tiability. and offered the fult amount. that oeuld. be: recovered 
Raritan .. .. .. Philadelphia... .. .. 216 .. .. 2 under the foot of the preceding one, and thus in case of | under the Act. The solicitor for the claimant refused to accept 
a prevented from falling further than the | the offer unless a lump sum was paid to his client, with £20 for 
.. .. Frames .. .. .. 2 epth of one deck. costs. e company refused. he matter came belo’ 
ay Hawarden .. .. Cheshire... .. .. .. 140 2 There are four refrigerators, one of which is for the ship’s County-court Ju “a we declined to hear it when he was erp 
oa —-- -- Sah .. .. . Ee 4 use, the other three being connected with insulated chambers | the company’s offer. The applicant. appealed. The - the 
’ Newcastle .. .. .. 100 2 . Appeal held that he was entitled to have a formal award on 
which are designed.for carrying 2000 tons of beef. The d to the 
terms offered by the company, and “the was remitte 
ropes ventilation of the-holds is arranged for by a system of fans. | () 044 t Jud The latte de the award on the terms 
In the wheel-house there are two engines, either of which can £5 for all the claimant's 
be readily thrown into gear. Hand tackle is dispensed with, | costs, "The claimant went na riggs Court of Appeal for 4 
Tue death is announced of Mr. E. W. Lewis, at his | but, for a stand-by, arrangements are made by means of | mandamus to the Judge below to allow the solicitor’s bill for “ 
residence in Wolverhampton. The deceased was sixty-three years | which the = can be wee — ~ renga en age od to be taxed in the ordinary way. The Court dismissed the app 
wire rope. e engines an ilers have already n | cation, and refused leave to appeal further. 


of age, and was an iron manufacturer in Bilston, 
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OF LIGHTING BY PRIVATE INSTALLA- 
NS v. PUBLIC SUPPLY COMPANIES. 


Tue question whether it will be better to put down a 
“ate installation or to take current from a supply com- 
aes or Corporation mains is one which is often asked by 
Oe ding users of electric light, and an attempt to give some 
po of the relative cost in each case, together with the 
advantages and disadvantages of each system, may be of use 
to such persons, and perhaps be of interest to others. In the 
following tables the cost of wiring, lamps, fittings, fuses, and 
pranch switches is not taken into account, as this item would 
be the same in both cases. The first cost of plant includes 
cost of engines and dynamos with the necessary fittings and 
appliances, carriage, foundations, and erection, also cost of 
main switchboard. The plant is supposed to run in every 
case 1800 hours per anpum, and for the sake of simplicity the 
whole of the lamps are supposed to be alight for that number 
of hours. The cost of coal is taken at 20s. per ton, including 
cartage, and the consumption in the smaller steam 
engine 5 lb. per brake horse-power per hour, and in the 
larger one 44 lb. The smaller gas engine is estimated 
to consume 22 cubic feet of gas per brake horse-power, and 
the larger one 20 cubic feet, with gas at 3s. 3d. per 1000 cubic 
fect. ‘The oil engines are taken to each consume 1} Ib. of oil 
or brake horse-power hour, with oil at 6d. per gallon. The 
engines are estimated to be of 5 and 10 horse-power respec- 
tively, but to only give.out an average of 4 and 8 brake 
horse-power, which leaves a sufficient excess of power. For 
the first cost of the engines and dynamos an average has been 
taken; they can be obtained at less cost than the figures 
given, but some makers charge a good deal more. The 
principal expense in putting down an installation driven by 
a turbine is often the making of suitable waterways and the 


pit for the turbine; in this case the cost of water channels, | 


pits, and foundations has been reckoned to be equal to the 


cost of the complete turbine, but in cases where there is a | 


stream with a sufficient fall close to the premises to be 
‘lighted this item could be eut down considerably. The cost 


of oil, waste, and stores is reckoned at about one-third of a | 
penny per unit generated. The accumulators in each case | 


have a capacity sufficient to work about fifty lamps for a 
period of three to four hours, and although they bring the 
cost up veryconsiderably, they ought to be installed, especially 
in private houses. 


to them free with no dirt or trouble, they can be started in a 
few minutes, and will run for hours without attention. 
There is little danger from explosion. These advantages give 
the gas engine the advantage over any other small prime 
mover, except the turbine ; but as turbines can rarely be used 
in towns, the gas engine is left supreme in crowded places, or 
anywhere where gas can be obtained at a reasonable figure. 
In places where the price of gas is very high, or where it 
cannot be obtained at all, oil is the best substitute, an oil 
engine having many advantages over a steam plant, being 
self-contained; but these engines possess the disadvantages of 
smell, and the danger of possible explosion from the presence 
of petroleum vapour handicaps them to a certain extent. 

The ordinary householder or business man has usually a 
very exaggerated idea of the trouble involved in the erection 
and running of a private installation; he imagines that dirt, 
smell, noise, and danger, are inseparable from such an 
installation, and shrinks from making the experiment, 
although it might be proved to his satisfaction that it would 
pay him better than to take current from the public supply 
mains. As a matter of fact, if the plant is carefully chosen 
and properly fixed, it should cause no nuisance whatever. 

With reference to the charges for attendance, it has been 
assumed that an intelligent labourer, at 25s. per week, would 
be quite capable of attending to a small steam plant ; while a 
smart lad, at 15s. per week, could soon learn to look after an 
installation using a gas or oil engine. Part attendance only 
has been allowed for the turbine plant, and as the amount of 
attention required for such small plants would be practically 
equal in both cases, it has been estimated that the wages for 
the 50 and 100 light installations will be the same. For 
| attending to the accumulators, an extra shilling or two per 
| week in wages has been allowed. 


|A GERMAN EXPERT VIEW OF THE AMERICAN 
IRON AND STEEL INDUSTRIES. 


ACCORDING to a recent United States consular report, the 
German Press, which, for the most part, has until recently 
regarded with more or less suspicion the purposes and probable 
| results of the Commercial Exposition at Philadelphia, and applauded 
| the reply of Herr Commercienrath Julius van der Zypen, of 
| Cologne, declining his invitation, has changed front very notice- 
| ably since the reports have been received describing the opening 
| ceremonies; the nature and scope of the Exposition itself, and 


Current taken from Supply Companies’ Mains. 


Installation of 50 16 candle-power 60 watt lantps, 
burning 1800 hours per annum. 


Current 
at 2d. per 
B.T.U. 


Installation of 100 16 candle-power 60 watt lamps, 
burning 1800 hours per annurn. 


Pricate Installation. 


Current | Current Current | Current Current 
at 3d. per | at 4d. per | at 5d. per | at 6d. per | at 7d. per 
B.T. B.T.U. BT.U. | 8B.T.U. B.T.U. 
00 ; 6710 0 ; 90 0 0 112 10 0 | 135 0 0 157 10 0 
OG) FES 100!] 100 100 
| | 
00 | 68 10 0 | 9100 11310 0 | 136 0 0 158 10 0 
| 
| | 
| 
00 | 13 00 | 19 00 | 25 00 2000 | 3500 
| | 
5 0 136 5 0 Isl 5 0 226 5 0 271 5 0 316 5 0 


Installation driven by Steam Gas | Oil | ute 
A | ine ngine engine | Turbine 
Installation of 16 candle-power 60 watt lamps, ‘with accu- 
Gas engine. Vil engine.| Turbine. | accumu- | accumu- | accumu- | 1imulators. 
lators. | lators. | lators. | 
First cost of plant and erection oe oe 218 O 180 0 199 O O]182 0 890 0 202 0 0 302 0 0 | 300 0 0 
| | | 
j | 
Annual cost of attemdance.. .. .. .. 6 0 0!) 39:0 0; 39 0 0/19 0 0; 7216 0 415 0 4150; 210 0 
| | | 
Annual cost of oil, waste, and stores .. .. .. 2... 710 0 7W 0 710 0; 610 0 810 0; 810 0 | $10 0 700 
| 
Annual interest on capital outlay at 4 per cent., and | | 
depreciation at 10 percent. .. .. .. .. 2315 28 5 2412 0/18 6 O 4314 0) 3814 3913 0; 35 0 0 
Total annual cost... .. 5 0} 9 9 9} 9711 0] 4816 0] 141 0 0} 114 3 2111517 0| 63 0 0 
Installation of 100 16 candle-power 60 watt lamps, | | 
1800 hours per annum. | | | 
First cost of plant and erection .. .. .. 882 0 237 0 0 310 0 0 0 0 450 0 0/355 0 0 428 0 0 382 0 0 
| | | | 
Annual costoffuel .. .. : 290 0} 4616 0 5218 0} 29 0 0; 4616 0} 5218 0 | 
| 
Annual cost of attendance... .. .. 6 00! 8900! 39 0 0 19 0 0} 7216 0 | 415 41:5 0 21 0 0 
| | 
Annual cost of vil, waste, and stores .. .. .. .. .. Mm 6 11 56 0 10 0 0 1210 0 1210 1210 1010 0 
Annual interest on capital outlay at 4 per cent., and | 
depreciation at 10 per cent. 31 4 0 41 8 0/26 6 0 0) 47 4 0 57 11 4410 0 
1 
5 0) 14411 0/55 6 17416 14715 0 | 4 o| 76 0 


There are several interesting conclusions to be drawn from | 


an examination of these tables; they show, for instance, that 
a private installation without an accumulator, driven by a 
turbine, is cheaper than to take current from a supply com- 
pany, even at the low rate of 2d. per Board of Trade unit, 
while a turbine installation with an accumulator beats a 
public supply at 3d. per Board of Trade unit. For such 
small installations a steam engine is proved to be more ex- 
pensive than gas or oil engines, or turbines, the annual cost 
with gas or oil engines being nearly equal for the smaller 
installation, but considerably in favour of the gas engine for 
larger installations, on account of the greater ratio at which 
the price of oil engines increases with their size. 

Another important point brought out by these tables is, 
that whereas the cost of lighting 100 lamps is twice as much 
as the cost of lighting 50, with current taken from a supply 
company’s mains, with a private installation the cost of 
lighting 100 lamps is never 50 per cent. greater than the cost 
of lighting 50, and in the case of turbiues is only some 20 per 
cent. greater. 

It will be seen that a gas engine installation with accumu- 
lators, for 50 lights, costs about as much per annum as current 
at 5d. per Board of Trade unit, but the same installation, if 
for 100 lights, will come out a good deal cheaper than a public 
supply at 4d. In any case private installations are cheaper 
than public current at 7d. per Board of Trade unit. 

The disadvantages of a steam engine and boiler are such as 
to prohibit their use in the majority of cases; they take upa 
great deal of room, there is danger of fire or explosion, the 
coal causes dirt and smoke, and they require more attention 
than any other prime mover. Gas engines, on the other 
hand, can be fixed in a corner of a cellar, the fuel is brought 


especially the cordial and hospitable welcome that was accorded 
| to the German delegates, and the wish which was generally ex- 
| pressed that a better understanding might be reached on certain 
| technical questions which relate to trade conditions between the 
| two countries. 

| It. is now generally recognised that the Philadelphia Exposition 
| has been a most valuable object lesson for merchants and manu- 
| facturers of all countries ; that it has been organised and managed 
| on broad, liberal principles ; and that it would have been a serious 
| error if Germany had followed the lead of its reactionary Press 
| and refused to participate in an event from which the general 
| cause of international commerce is certain to derive such important 
| and lasting advantage. The weight of newspaper opinion already 
| favours the creation of a commercial museum for Germany, 
organised and managed on the same lines as the institution in 
Philadelphia, which has within so brief a period accomplished such 
important results. 

Not less eagerly read and discussed are the private letters and 
unofficial reports of the German delegates, who, since the first 
week of the Exposition, have travelled over the United States, 
visiting shipyards, shoe factories, iron and steel works, and other 
important industrial establishments. Their correspondence indi- 
cates that they have been everywhere cordially received, shown 
through everything that they wished to see ; and, being for the 
most part scientific experts in the industries which ag | have 
examined, they have grasped accurately and promptly the full 
meaning of all that they have seen. 

Among numerous examples of similar correspondence that have 
appeared recently in the German Press, there is selected for trans- 
lation a report of an interview with the director of a leading 
German steel plant, which, as published in the Berliner Tageblatt, 
discourses as follows on the iron and steel industries of the United 
States :— 

‘‘ Being asked next concerning thesignificance that the Commercial 
Museum Exposition in Philadelphia bears from a German stand- 


point, the director stated that it had by no means the anticipated 
one-sided character of a source of information for Americans only, 
but was of equal interest to foreigners. Concerning the industrial 
situation in the United States, the impression derived by a 
foreigner is that the present remarkably favourable conditions are 
solid, legitimate, and likely to be permanent. This is particularly 
true of the mining and metal industries. An important element 
in the present unparalleled prosperity of these interests in 
America is the strong, steady, continuous demand for metals, par- 
ticularly those used in electrical machinery and installations. It 
is also true that America far surpasses us in the use of iron and 
steel for building pu le 

“Tt is undeniable that the American ironworks operate under 
decidedly more favourable conditions of production than our own. 
An important factor in these conditions is the fact that the United 
States possesses far richer and more widely-distributed iron ore 
deposits than Germany. While we are largely dependent upon 
imported ores—especially Swedish—the American ironworks find 
their raw material at home. To this must be added the other im- 

rtant advantage, that the construction and equipment of their 
iron and steel works far excel those of Germany and, indeed, every 
other European country. In America, we find what seems to us 
an astonishing substitution of machinery for manual labour. 
Only in the most necessary details is hand labour now employed. 
Such a vast and skilful application of machinery offers especial 
advantage in a time like this, when manual labour is costly and 
difficult to obtain. 

‘* Finally comes the enormous advantage which the Americans 
enjoy through the high development of their railway system. 
The industries have at their command a railway system which far 
surpasses in cheapness and efficiency of service anything known in 
Europe. The first sight of the tracks and equipment of an Ameri- 
can railroad makes upon a German an imposing impression. Their 
freight cars of all classes far surpass in size and carrying capacity 
those of the German railways. Their track system is relatively 
broader and stronger than ours. Special tracks for freight trains 
secure rapid, almost unbroken, traffic. A widely-developed system 
of branch and side railways—feeders—sustains the traffie of the 
principal lines. The rates for freight are excessively low. While 
on the German railways the cost of freight per ton kilometre is 
—excepting some unimportant special tariffs—2.2 pfennigs, in 
America the corresponding rate is only 0.6 pfennig per ton kilometre. 

‘Under these conditions the German iron industry finds in that 
of the United States its greatest, most important, and most dan- 
gerous competitor. Just at present the full force of this competi- 
tion is not apparent because there is an enormous home demand 
for iron and steel in America. Several shipments of American 
foundry pig iron to Germany prove, however, that we have in 
future to reckon with the competition of American metal here at 
home. These shipments were ordered by German consumers of 
pig iron because they were in urgent need of raw material. The 

lief that the competition of the American iron industry is not 
yet to be seriously feared may still be cherished in spite of the 
great development of trusts, concerning whose productive capacity 
many large figures have been published which it is impossible to 
verify, and which are probably exaggerated. 

‘‘But when once a relapse occurs in the American market or a 
weakening of demand in the world’s metal markets, then we shall 
have to reckon with a sharp and powerful competition from 
America, especially in heavy plates, structural steel and iron, and 
rails, for the production of all these in the United States is on an 
enormous scale. Above all is this true in respect to rails, the pro- 
duction of which is developed to an astounding degree. Works 
which produce only one type of rails are not uncommon.” 

To the question, How can the German market protect itself 
against the future competition of America? the following answer 
was given :— 

“‘The German iron and steel works must follow the American 
example, and by a greatly enlarged use of machinery reduce the 
cost of production, and protect themselves from future contin- 
gencies in the labour market. There is also urgently required for 
our industry much lower freight rates and the construction of 
special lines and extra tracks for freight traffic. In this respect, 
also, America is a model and example for us to follow. The con- 
struction of canals, which will offer a cheaper method of transpor- 
tation, can, indeed, be of advantage, but can only be considered a 
palliative, not a remedy.” 


A ConcreETE Factory BuiLpinc.—The Simplex Electric Co. has 
recently built at Cambridge, U.S.A., anextension constructed mainly 
of concrete, and intended for work on submarine cables. In this isa 
water tank for testing the coating of the cables, and this is 45ft. 
long, 10ft. wide, and 9ft. deep. The bottom is a concrete floor 
10in. thick, in which are embedded sheets of expanded metal 
netting. The end walls form part of the foundations of the walls of 
the building, 33ft. high, these foundations being 30in. thick at the 
bottom, and 24in. at the street level. The other sides are 24in. 
thick at the bottom, and 16in. at the street level. The front of the 
building is broken up by windows and doors, so that the wall 
consists mainly of a series of piers 24in. square, carrying a 1din. 
rolled steel joist, to which is attached one rail of a 20-ton electric 
crane. The end wall, 16in. thick, has no windows, and beyond the 
tank it rests on a concrete foundation block, 5ft. wide and Sin. 
thick, running to the side walls. This block is reinforced by 
expanded sheet metal, and by pieces of scrap bar iron embedded in 
it. Thesecond floorisasolid concrete plate 3}in. thick, with sheets of 
expanded metal embedded init, and thisiscovered by floor boards and 
a finished floor of jin. pine planks. The main floor is of concrete 3in. 
thick, laid directly on the ground, and having wooden sleepers 3in. 
by 4in. set in the concrete, to which are nailed the spruce floor 
planks. Planed boards were used for the moulds, and the work 
was built up at the rate of 2ft. per day. The outside surface 
was plastered with Portland cement mortar. The inside surface 
was simply whitewashed. This class of construction is being 
used in several cases, and the cost is in most cases very con- 
siderably less than that of brick. 

STEEL Works.—A large steel plant in Ontario has been projected 
for several years, and an American firm has now been awarded the 
contract for a large steel and iron plant for the Nickel Steel Com- 
pany. There will be four blast furnaces of 700 tons daily capacity, 
and two open-hearth steel plants, each having twelve 50-ton fur- 
naces ; also a blooming mill, billet mill, rail mill, and two plate 
mills. The cost of the plant will be about £6,000,000. The Mas- 
sillon Steel Company is erecting a new plant for the manufacture 
of open-hearth steel, and also a pipe foundry. The Alabama Steel 
and shipbuilding Company has a new plant at Ensley, which has 
cost £240,000, and has six open-hearth furnaces in blast. The re- 
port of the Pennsylvania and Maryland Steel Company for 18¢9 
shows the following statement of financial results :—Gross profits 
from operation, £466,034 ; additions to plant, charged to cost cf 
manufacture, £84,645 ; dividend on preferred stock, £5228 ; in- 
terest, £77,668 ; total, £82,916 ; amount charged to profit and los 
and suspense, £23,998 ; net profit, £274,475. Iron and steel works 
are to be established at Collingwood, Canada, by a syndicate cf 
American and Canadian capitalists. There are to be blast furnaccs 
with a daily capacity of 250 tons of pig iron, and steel furnaces of 
25 tons capacity. About £140,000 will be spent upon the plant at 
once, and the total cost will amount to about £300,000. The 
American Steel and Wire Company has bought 73 acres of addi- 
tional land near Pittsburgh, and will erect blast furnaces, steel works, 
rod mills, and wire mills. A 600-ton blast furnace is now in course 
of erection. The.company has ordered 300 low-sided steel bogie 
wagons of 40 tons capacity for carrying billets. The National 
Enamelling and Stamping Company has made a record of 23 heats 
in 137 hours, with a basic open-hearth producer gas furnace of 25 
gross tons capacity. The total charge was 54,300 1b. of metal, and 
the product contained about 0°30 percent. of carbon. Noattempt 
was made at driving, and it is considered the furnace could make 
24 heats in 144 hours, or six working days, without damage, 
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ADMIRALTY ENGINEERING. 
No. IL. 


Iv Tur Encryeer for March 30th we directed attention 
to some of the features of Admiralty policy which appear 
to be objectionable in that they tend to lower the efti- 
ciency of the British Navy; and before going further it 
may be well to re-state the general features of our con- 
tention. Briefly, then, Admiralty affairs are in certain 
respects managed by permanent officials on traditional 
lines. It is against the rules of the Admiralty to permit 
information to be published other than what is contained 
in official statements of the most general character. The 
great body of engineers and shipbuilders in this country 
know as a consequence very little about the performance 
of machinery in the Navy. The contractors who supply 
engines and boilers, once the contract trials have been 
passed, have nothing further to do with the ships, and 
only hear about their machinery indirectly. The result is 
that the efficiency of our fleets is wholly dependent on 
the Admiralty. The circle of competent professional 
advice is unduly narrowed. The actual condition of the 
machinery of our warships is not accurately known ; but 
there is, unfortunately, reason to believe that it is not 
what it ought to be. The Diadem, for example, has 
beyond question been so far a failure, and within the last 
couple of weeks we have learned that the Hermes must 
undergo extensive repairs. As we lave already stated, 
we do not censure individuals; we censure a system. 
We hold that a complete change is required, and that if 
this change is not made we may find our ships wanting 
in time of peril. 

So much recapitulated, we may resume the thread of 
our discourse. In the first article of this series we gave 
figures supplied by Sir John Durston and Mr. Oram 
which demonstrated that little or nothing has been 
saved in weight by the adoption of the Belleville boiler 
instead of the Scotch boiler; and that the difference 
between the coal consumptions, the pressures being 
150 Ib. and 300 Ib. respectively, is very small 
indeed. We admitted, however, that there was a trifling 
gain secured by the new high-pressure water-tube 
boiler, as compared with the old low-pressure (150 Ib.) 
Scotch boiler. But it is not to be denied that this is 
obtained by crediting the ships having Belleville boilers 
with more indicated horse-power than they are, perhaps, 
able to maintain, because, unfortunately, it is but rarely 
that all the Belleville boilers in a warship are 4t to be 
under steam at the same time. We have now to consider 
what is the price we have paid for this. 

In dealing with this question certain facts must be kept 
clearly in view. Lessons must not be drawn from the 
commercial marine without careful limitations. The 
Scotch boiler was very far from being a success in war- 
ships. It will not do to argue that the Scotch boiler 
being a great success in Atlantic liners, it ought also to 
be a success in warships. The conditions are wholly 
special, and require special treatment. We must 
ask our readers, therefore, to put Atlantic steamers 
out of their minds altogether, and confine their 
attention to what is andis not good for a warship. There 
are, of course, many points of difference. We need deal 
with but one. It is necessary in a warship at certain 
times to get the greatest possible quantity of steam out 
of each ton of boiler; and we may add further that the 
number of tons of boiler has in any case to be kept as small 
as possible. The direct result of this is that the boiler 
must be forced. The great objection to the Scotch 
boiler, as we have pointed out before now in these pages, 
is that the grate area is small. It is peculiarly small per 
ton of boiler. The result is that to get power the furnace 
temperature is extremely high. One of the mistakes 
made at the Admiralty was to crowd in tube surface, 
oblivious of the fact that the amount and disposition of 
tube surface depended on the temperature.. The conse- 
quence of neglect of a knowledge of this fact resulted in 
the destruction of tube plates and tube ends. The Scotch 
boiler would no doubt have had to go in any case ; but it 
has been superseded by the Belleville boiler for wholly 
inappropriate reasons. The Scotch boiler was discarded 
because it broke down; but the breaking down might 
have been got over. The excessive weight of the boiler 
per horse-power, as compared with that of other steam 
generators, would alone have sufficed to condemn it in 
the long run. 

Our readers wili probably have realised before now the 
mistake which the Admiralty have made. The Scotch 
boiler was superseded because it broke down—a wholly 
inadequate reason. It ought to have been superseded 
because it was too heavy per horse-power, had too small a 
grate surface, and required too much time for raising 
steam. It has been replaced by a generator which is not 
lighter in any appreciable degree, has a large grate sur- 
face—which, however, cannot be utilised in time of diffi- 
culty, because the boiler primes if foreed—and which 
permits steam to be raised in a hurry.* It appears, 
then, that the only result obtained by the change from 
one type of generator to the other is that high-pressure 
steam can be generated, and that steam can be got up 
quickly. We have already shown, however, that the new 
engines and boilers are hardly, if at all, more economical 
than the old, so that the high-pressure is scarcely worth 
having. We have then left the sole advantage that 
steam can be raised quickly. Was it worth while to 
pay some £180,000 for the right to use the Belleville 
boiler, and to incur all the difficulties and troubles which 
have followed on its adoption in the British Navy? It 
may perhaps be urged that there are other and far better 
reasons for the adoption of the Belleville boiler than 
those we have given. We can honestly say that if they 
exist, they exist without our knowledge. It is true that 
something is claimed for the fact that the boiler can be 
got in or out of the ship without taking up her decks. 
But this would certainly not be a point making sufficiently 


We may point out that if a pump is used to circulate the water ina 
nor nage the fires may be set away at full speed from the first, with- 
out risk. 


strong for any boiler to alone justify its use. It is at 
best quite a secondary advantage. There is, no doubt, a 
prevalent idea, even among those who do not believe in 
the Belleville boiler, that it is very much lighter than the 
Scotch boiler, and that engines using 250 Ib. steam are 
extremely economical. Sir John Durston’s figures, as 
given in his paper read before the Institution of Civil 
Engineers, effectually dispose of these assumptions. We 
heard it said, indeed, when the reading of this paper had 
been concluded, “ Sir John has driven the last nail in 
the coffin of the Belleville boiler.” It is impossible to get 
over the figures published on page 328. They may be 
regarded as final. 

Let us now consider what the performance of the 
Belleville boiler, apart altogether from economy, has 
hitherto been. In the first instance we held adverse 
views concerning it; but the favourable statements 
which were published led us to doubt the accuracy of our 
first impressions. Vague as the statements were, they 
induced us to believe that the boiler had been maligned, 
and that it would after all prove itself to be a safe and 
satisfactory steam generator. Nothing was known at 
first about weights. It was very generally held that a 
quite important saving had been effected. By degrees, 
however, the truth began to leak out. The boiler was 
desperately uneconomical, and an economiser had to be 
added. They the story of failure began to be told. 
Leaky condensers were blamed, welded tubes were 
blamed. But these things did not override the fact 
gradually becoming patent, that we had put a boiler into 
our ships which was just as likely to break down, with 
disastrous consequences, as the worst Scotch boilers in 
the fleet. We were assured that the troubles with bent 
and split tubes could be got over by using solid drawn 
tubes of special steel, and we know now that it is so 
ditiicult to obtain these tubes that ships may lie idle for 
weeks waiting for them, and when they are obtained they 
are a prey to corrosion, and will no more tolerate salt 
water than the worst tubes ever made at home or abroad 
for a Belleville boiler. 

If the Belleville boiler had been a perfect success as a 
steam generator in other respects, its liability to corrosion 
would have been fatal. We do not think that this truth 
has been fully appreciated at its proper importance. 
Corrosion affects boilers in different ways. In some a 
great deal of it does little harm. To others it is 
intensely mischievous. In reply. to questions put in the 
House of Commons it is stated “ that some slight pitting 
has taken place, but not more than often occurs in the 
Scotch boiler.” This is quite true ; but the results are 
quite different. A paramount advantage of the fire-tube 
boiler is that it is wholly accessible for repairs. A 
defect of the water-tube boiler is that it is not accessible. 
Some water-tube boilers are much better than others in 
this respect. The Belleville is the worst of all. Pitting 
proceeding, makes small approximately round holes about 
a quarter of an inch in diameter in a tube. When this 
happens in Scotch or locomotive-type boilers a tube 
stopper is put in, and the work of the boiler is only 
interrupted for a few minutes. If the hole is larger, or 
the tube is split, it may be necessary to run the steam 
down to atmospheric pressure and permanently plug 
the tube. All steamers with fire-tube boilers carry 
several tube stoppers on purpose to provide for a 
not uncommon casualty of insignificant importance. 
The loss of a tube or half a dozen tubes as heating sur- 
face is a thing of little consequence. When, however, 
perforation takes place in the tube of a Belleville boiler 
we are presented with a totally different and very adverse 
set of conditions. The Belleville boiler is different from 
all other marine boilers, in that the tubes are nearly 
90ft. long. That is tosay, we may have ten rows of tubes, 
each 9ft. long, all connected together at the ends. A hole 
made in any one of these tubes disables the lot, and it is 
quite impossible to plug the tube until steam has been let 
down, so that the door at the end of each length, 
opening into ‘the honey-pot’’ — as the coupling-box 
is called —can be removed. But plugging in the 
ordinary way will not do. In the first place, the tubes 
are far too large in diameter to permit a tube stopper 
to be used with safety; but even if that could be done, 
circulation in the tube would, of course, be at an end, 
and in a very few minutes the tubes would become red 
hot and burst. A hole through which a penholder will 
barely pass will entirely disable a Belleville boiler. The 
entrance and delivery nozzles can be plugged, it is stated, 
more or less imperfectly. But the only radical remedy is 
to remove bodily the whole section of eight or ten tubes. 
If the section is left in place with the nozzles plugged it 
will be burned and ruined. To take a tube out is a tedious 
operation at sea. M. Bertin, in his treatise on ‘‘ Marine 
Boilers,’’ says, ‘‘ The replacing of an element in which a 
tube has given way can be accomplished in two hours. 
The replacing of a damaged tube when complete duplicate 
elements are not at hand can be done in four or five 
hours. The junction boxes, which are made of cast steel, 
are particularly worthy of attention. They are screwed 
to a slightly different thread to that on the tube 
ends, thus assuring a tight bearing. The joint is 
completed by a back nut, red lead being applied before 
tightening up. The difference between the time neces- 
sary to replace an element and that occupied by the 
changing of a tube in an element is due to the fact that 
the back nuts can seldom be unscrewed after being some 
little time in service ; they must, therefore, be cut with 
a chisel, and the tubes themselves cannot always be 
unscrewed from the junction boxes.” We have only to 
compare either operation with that of plugging a tube in 
an ordinary fire-tube boiler to understand why it is that 
the moment a small leak is started in a Belleville boiler 
the fires are drawn and the boiler put out of use. No 
information has ever been published by the Admiralty as 
to failures of the tubes at sea, and the steps taken to 
repair them. The public can only gather what 
information it is able from the sight of ruined Belleville 
tubes lying in our dockyards, and such general 


statements as those made concerning the Powerful, 


Terrible, Diadem, and quite recently the Hermes, We 
do not believe that a tube has ever been replaced at sea 
in six hours ; and we are very doubtful that complete 
elements are carried as spare stores. So far as is known 
the ship has always to get on as well as she can with the 
sound boilers until a dockyard is reached where repairg 
can be made. 

It is desirable to enforce, even at the risk of «9 
damnable iteration,” the absolute necessity for leaving 
no stone unturned to facilitate repairs in warships, 
Facility of repair will cover a multitude of other sing, 
In war time it is certain that machinery and boilers wil] 
break down. Everything will be pushed to the utmost at 
times. If the fire-tube boiler were much worse than it is, 
the fact that a hole in a tube would scarcely cause a notice. 
able interruption in the supply of steam, would transcen. 
dently compensate for shortcomings. The power of keep. 
ing a boiler going under almost all conceivable circum. 
stances is an advantage which cannot be overrated. Itis of 
such vital importance, that on it may hang the efficiency 
of our battleships and our cruisers ; and it is difticult to 
form a conception of any advantage in other directions 
that can compensate for its absence. 

Before going further it is well to state certain truths 
here which are well known within a comparatively limited 
circle. The late chief engineer of the Navy, Mr. Sennett, 
was a very able and clever man. His experience wa; 
limited, and he had ideas. One was, that the machinery 
in our warships was not worked hard enough, and 
another was that the Scotch boiler could stand anything, 
To make the Scotch boiler produce a great quantity of 
steam he favoured forced draught. To make it 
economical he reduced the diameters of the tubes and 
increased their number. The result was that, out of a 
given weight of machinery and boiler, he got far more 
horse-power than had ever been got before. We have 
the best possible reasons for knowing that Mr. Sennett 
was warned that when he departed from the practice 
obtaining in Atlantic liners he was ineurring risks. He 
contended that the mercantile marine did not know what 
was good for it. The result of Mr. Sennett’s practice was 
disaster; but with that remarkable spirit of conserva- 
tism which has always marked Admiralty practice, the 
methods introduced by Mr, Sennett were followed until 
it became obvious that if we were to have ships to keep the 
sea at alla change must be made. The Belleville boiler 
was adopted not until after careful inquiry, and in the main 
simply because it had already been adopted to some extent 
in the French navy. The Powerful and the Terrible were 
both fitted with it. It is not now disputed that in both 
ships it failed to come up to any reasonable expectations. 
It was extremely uneconomical, and special precautions 
had to be taken to prevent the evolution of dense 
volumes of smoke. It was clear that unless something 
was done the boiler must go. The something was done. 
An economiser was added in later ships, which is a smaller 
Belleville boiler perched up aloft on top of the main 
boiler. The general result of this is that, as we have 
shown, there is no saving in weight. The records of our 
ships show that there is no immunity from breakdowns: 
the only difference being that whereas in a ship with, 
say, eight Scotch boilers, if one broke down there was 
a loss of one-eighth in power, if one Belleville boiler 
out of twenty fails there is a loss of only one-twentieth; 
against which is to be set the fact, as stated above, that a 
small hole in one tube will disable a Belleville boiler for 
many hours, and twenty holes in twenty tubes in a Scotch 
boiler need not disable it for twenty minutes. 

So far we have contented ourselves with a statement of 
the results of Admiralty practice. We have compared 
the Scotch and the Belleville boilers alone. We have 
dealt with Admiralty policy in the past, and in another 
article we shall set forth what, to us, it seems it ought to 
be in the future. - 


GOLD MINING IN CHINA. 


Since last summer a gold mining industry in the hands of 
Russians has been developed in the Sungari region of Fastern 
Manchuria. About a year ago M. Mosskvin, a gold miner, of 
Semipalatinsk, visited the Sungari, and concluded an agree- 
ment with the local Chinese authorities for the purpose of 
working the mines of that region. Expert Russian workmen 
were sought at Orenburg and in the Altai Mountains, and 
the requisite mining machinery, hitherto unknown in that 
part of China, has enabled Russian mining enterprise to 
establish itself in the region in question. The returns from 
these mines have so far been very great. In the valley of 
the river Shagun millions of poods of auriferous earth lie on 
the surface of the soil; this earth was turned up many years 
ago, and has not been touched since then. The Chinese 
were accustomed to work this auriferous earth entirely by 
hand, and in the most primitive method. In the Sungari 
Mountains two Russian settlements are in full work. This 
mountain range is not only rich in gold sand, but it contains 
also immense deposits of coal and naphtha, and there is thus 
a very profitable opening for Russian enterprise. It is quite 
probable that in the near future other Russian capitalists 
will follow the example of M. Mosskvin, and the gold-bearing 
region of China will be overrun by Russians. 


THE BinMINGHAM GUN TRADE.-—A meeting of the operative 
gunmakers of Birmingham was held on Wednesday last to consider 
the steps to be taken to oppose some of the clauses of the private 
Bill now before Parliament to amend the Proof-house Act of 1868. 
It was explained that the guardians of the Birmingham Proof- 
house had introduced a Bill for the purpose, amongst other things, 
of building and maintaining a aan and to spend upon it £20,000 
odd of the profits accrued on the Proof-house. Farther it was 
proposed to assist youths to attend the school as apprentices to 
learn the art of gunmaking. The operatives did not wish to 
oppose the educational part of the Bill ; on the contrary, for two 
years the workmen had, through their society, borne with the em- 
— half the cost of sending a certain number of boys to the 

echnical School, and they were prepared to continue to do this. 
A committee was appointed to take the necessary steps to oppose 
| the objectionable part of the Bill. An interview with Mr. Cham- 


| berlain is being sought. 
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RAILWAY MATTERS. 


Tue Baldwin Locomotive Works now employ about 
8000 hands. 


A TELEGRAM has been received in this country from 
Bangkok announcing the death of Mr. K. Bethge, director-general 
of Siamese railways. 


‘AN electric tramway running between the north and 
south extremities of Berlin was opened on Sunday. The length of 
the line is 15,180 metres. 


Tur Light Railway Commissioners have made an order 
for the construction of a light railway in the North Riding of York- 
shire, from Simington to Rosedale. 


THE number of locomotives owned by the Midland 
Railway Company last year was 2676; the number of coaches, 
4961 ; wagons, 118,182; horses, 5767 ; and road vehicles, 6113. 


On Sunday, May 6th, the London, Brighton, and South 
Coast Railway Company will commence to run a special cyclist’s 
train to Ockley and Horsham and back. This train will run every 
Sunday. 


Tue Union Pacific Railroad is working very heavy 
goods trains with its new locomotives. In one case 756 tons are 
hauled over grades 90ft. to the mile, this weight not including 
168 tons for the engine, tender, and caboose. 


Tur train mileage of the Midland Railway last year was 
47,259,450 ; the working expenses, £6,441,036 ; the total revenue, 
£11,033,662 ; the number of passengers carried, 47,734,249 ; and 
the cost of coal consumed per minute, 22s. 6d. 


A CommitTer of the House of Commons have passed 
the omnibus Bill of the London and South-Western Railway Com- 
pany, under which power is given to construct two miles of new 
lines and over eighteen miles of widenings. The Bill also gives 
additional powers to the company to build and manage hotels. 


Ix commemoration of the construction of the Siberian 
Railway, the Czar has ordered a monument to be erected of the 
lat2 Emperor Alexander III., on whose initiative the work was 
undertaken. The site chosen for the statue is in front of the 
Nicolai Railway Station, the starting point of the Siberian Railway. 


THE appointment is announced of Mr. Basil Hope as 
assistant locomotive superintendent to the Midland Great Western 
Railway of Ireland. Mr. Hope has been for twenty-four years 
in the service of the North-Eastern Railway Company, and for the 
last seven years locomotive superintendent and mechanical engi- 
neer of the Leeds district. 


In February there were 226 railway accidents in the 
United States, by which 56 persons were killed and 171 injured. 
There were 100 collisions and 121 derailments. A general classitica- 
tion shows that eight accidents were due to defects of road, 39 to 
defects of equipment, 52 to negligence in operating, 12 to unfore- 
seen obstructions, and 115 are ‘‘ unexplained.” 


A tone and fast run is reported to have been made on 
the Atchison, Topeka, and Santa Fé Railroad. A special train 
made the journey of 2266 miles from Los Angeles to Chicago in 
less than fifty-eight hours, or at the rate of thirty-nine miles an 
hour. The train comprised one private car, one combination, and 
one baggage car, and contained a party of nine persons. 


Russtan authorities in the Far East are of opinion that, 
when opened for through traffic, the single-line Siberian Railway 
will be almost blocked by goods traffic, and will render extremely 
difficult a rapid express passenger service between European 
Russia and the Far East. Already the Administration is said to 
be turning its attention to the doubling of the permanent way. 


Tue Secretary of State for Foreign Affairs has received 
a despatch from the British Consul at Callao stating that tenders 
are invited by the Peruvian Government, not later than July 23rd 
next, for the reconstruction of the Ilo to Moquegua Railway. 
Particulars may be examined on personal application at the Com- 
mercial Department of the Foreign-office any day between the 
hours of eleven a.m, and five p.m. 


THE portion of the Tapti Valley Railway, which has 
been constructed by the Bombay, Baroda, and Central India Rail- 
way Company for the Tapti Valley Railway Company, is now open 
throughout from Surat to Amalner, the last section into Amalner 
having been completed last month. The further portion from 
Amalner to Jalgaon, which is being constructed by the Great 
Indian Peninsula Railway, is nearing completion. 


A PASSENGER on an electric tramcar in Sheffield had a 
narrow escape from a serious accident last week. He was on top 
of a car, when a single-decker car passed in the opposite direction, 
and the rope of the trolley boom of the latter, which was flying in 
the wind, became wound round the passenger’s neck. For- 
tunately he had the presence of mind to seize the rope with both 
hands and release himself, or he would probably have been pulled 
from the car. 


Tue Russian State Railways possess 1380 locomotives 
for passenger trains, 6060 for goods trains, and 9950 carriages for 
passengers, 169,400 trucks and goods wagons, and in 1898 the total 
number of trains was 1,362,056, which conveyed 51,492,000 
pe of all classes travelling an average distance of 80 miles. 

he gross receipts of the State railways were over 327,000,000 
roubles, and the working expenses 195,000,000 roubles, leaving a 
net profit of 132,000,000 roubles. 


An overhead railway eight miles in length, on the 
mono-rail system, has been constructed between Barmen and 
Vohwinkel, passing through the town of Elberfeld. This railway 
is to be worked electrically. The Barmen-Elberfeld line has been 
built by Siemens and Halske on the system devised by Eugen 
Langen. In the Langen system the car is suspended vertically 
beneath the rail, the truck carrying the motor and driving wheels 
being attached to the roof of the car. 


Tue Scottish railway authorities have had under con- 
sideration the improvement of the revenue of the companies in 
view of the heavy increase in working expenses. It is understood 
that, while no general increase will be made in the ordinary single 
or return passenger fares, some slight increases will exacted in 
cases where at present these ordinary fares are abnormally low. 
Certain excursion fares, both by rail and steamer, will also be 
raised. In regard to week-end fares, it is proposed to add one 
penny on fares up to three shillings, and twopence on fares above 
three shillings. 


Tue first report by the Board of Trade on the railway 
Bills which have to be considered in the present session of Parlia- 
ment has been issued. The Bills of new railway companies number 
twelve, compared with thirteen last year. The new lines proposed 
show a length of 180 miles, as compared with 237 miles, and the 
amount of capital proposed to be raised is £12,124,998, as compared 
with £12,457,999. Together the existing and new railway com- 
panies’ Bills number seventy-four, as compared with seventy-nine ; 
the length of new lines 511 miles, as compared with 713 miles—a 
decrease of 202 miles; and the amount of capital to be raised 
£46,109,745, as compared with £41,332,061, an increase of 
£4,777, 684, 


NOTES AND MEMORANDA. 


Last year the water companies paid the Thames Con- 
servators £24,960 for water taken from the river. 


WE understand that a motor car manufacturing com- 
pany, which has hitherto used oil fuel for steam-raising purposes, 
is about to make use of coke, which has been found more 
economical. 


THE number of visitors to the Paris Exhibition on the 
opening day was 118,630. This number compares favourably with 
the total on the first day of the 1889 exhibition, when 111,295 
people were admitted. 


Ir is estimated, from statistics recently published in 
America, that there are nearly 1,200,000 miles of copper wire used 
in the telephone service in the United States, and that close on 
4,000,000 effective calls are made daily in the various exchanges. 


Tue great meteorite which Lieutenant Peary brought 
back from his last expedition still remains on the Cob Dock of the 
Brooklyn Navy Yard. It is the largest in the world, and 
Lieutenant Peary has been trying to dispose of it to some museum. 


GoLpFIELDs have been discovered and are being worked 
in the province of Kitami, in the north-west of the Japanese 
Archipelago. According to the Berlin correspondent of the 
Standard, there is a great rush to the field of operations, and one 
village, Esahi, which twelve months ago had 400 inhabitants has 
now a population of 8000. 


THE manufacture of oil is becoming an important 
industry in Buenos Ayres. In the City and Province there are 
now twelve mills, with a capital of £310,000, all titted up with 
modern appliances, and giving work to about 150 persons. The 
raw material used includes pea-nut, turnip, linseed, and castor oil 
seed, and the daily maximum output is 650 tons. 


A Bririsi firm is at this moment constructing a road, 
or rather a track, from Shuster to Ispahan, and it is anticipated 
that the road will be opened for traffic before the end of the year, 
and that trade will thereby receive a great impetus. The present 
land route to Ispahan from Bushire, by way of Shiraz, is 458 miles 
long, while by the new route the land journey to Ispahan is reduced 
to 266 miles. 


Tue legal toll for motor cars running over the Trent 
Bridge at Dunham, on the Sheffield-Lincoln road, has hitherto 
been 4s. Now, however, the charge has been reduced, so as to be 
on a level with the charges at Gainsborough, the next bridge above 
Dunham, namely, ls. 6d. for cars, and 6d. for tricycles, a further 
charge of 3d. being made where the latter carries two by means 
of a trailer. 


In Manchester a scheme is said to be exercising the minds 
of the authorities for making better use of the sea water which is 
taken up the ship canal in steamers as water ballast than emptying 
it into the docks. The scheme is rendered somewhat unpalatable 
by the suggestion that the sea water brought back by the sludge 
steamers, which carry out to sea the reftise from the sewage works, 
might be utilised. 


THE paved streets of New York aggregate 1720 miles, 
of which length Brooklyn provides 548 miles, and Manhattan 405 
miles. In this aggregate of the five boroughs, macadam streets 
have a length of 745°94 miles; granite, 339-18 miles; cobble, 
238°25 miles ; asphalt, 234°16 miles; trap, 84°29 miles ; Belgian 
block, 45°33 miles ; brick, 19°08 miles ; gravel, 13°68 miles ; and 
wood, only ‘08 miles. 


The Report of the Conservators of the River Thames 
for 1899 states that from January to May there was an abundance 
of water in the river, but the supply fell off in June. In July, 
August, and September the average flow over Teddington Weir 
was much below 200 million gallons per day ; in October the daily 
average rose to 259 million gallons, in November to 927 million 
gallons, and in December it was 475 million gallons per day. 


Tue total number of steamers that entered the ports 
of the Persian Gulf during the year 1898 was 362, with a tonnage 
of 386,816 tons. Of this number, 356 were British, with a ton- 
nage of 379,724 tons. Of the six other steamers, five were Turkish 
and one Norwegian. ‘The total value of the exports for the same 
year was £2,068,470. Of this total, goods of the value of £119,082 
were sent direct to the United Kingdom, and £788,714 worth 
went to India. 


A scHEME for the utilisation of the great peat beds of 
North Germany for the generation of electricity has been proposed 
in a German contemporary. The author estimates that an acre of 
turf 10ft. thick would give a thousand tons of combustible 
material equivalent to 480 tons of coke. The mosses of the Ems 
valley, which cover an area of 1000 square miles, would fvrnish the 
equivalent of 300,000,000 tons of pit coal ; that is to say, more than 
the total production of Germany for three years. 


Tue Czar of Russia has presented to the President of 
the French Republic a remarkable map of France as a souvenir of 
the opening of the Exhibition. The map is about a metre square, 
designed in precious stones, and is said to have cost £160,000. 
The form of each department is delineated by a special stone—jet, 
onyx, agate, coraline, and malachite being used. The important 
towns are denoted by means of clusters of gems--rubies for Paris, 
emeralds for Lyons, opals for Bordeaux, turquoises for Lille, and 
so on. During the Exhibition the map will be on view in the 
Russian section. 


MouawkitE is the name given to a newly-discovered 
mineral in a mine near Houghton, in Michigan. According to the 
analysis, the new mineral has thegeneral appearance and character- 
istics of the so-called Domeykite, which has been found from time 
to time in various localities in the same region. The following is 
said to be the composition of the new mineral :—Copper, 61°7 per 
cent.; nickel, 7 per cent.; cobalt, 2°2 per cent.; arsenic, 28°8 per 
cent., and a trace of iron. The atomic ratio is three to one, and 
the specific gravity is 8°07. 


WE learn from the General Report of the Conservators 
of the River Thames for last year that further progress has been 
made with the deepening of the navigable channel from Blackwall 
to the Nore. From Gravesend to the Albert Dock entrance, 
which, under the Conservators’ scheme, is to be 24ft. deep at low 
water of ordinary spring tides, and 1000ft. wide up to Crayford- 
ness, and 22ft. deep and 500ft. wide between Crayfordness and the 
Albert Dock entrance, there remains about 3 miles to complete by 
dredging ; while further dredging for a distance of 24 miles is 
required to complete a channel 18ft. deep and 300ft. wide from the 
Albert Dock entrance up to the Millwall Dock entrance. 


ACCORDING to the memorandum prepared by the Labour 
Department of the Board of Trade, relating to the skilled labour 
market, and based on 2503 returns, namely, 1716 from employers, 
638 from trade unions, and 149 from other sources, in all the 
more important industries the general state of employment during 
March was good, and the percentage of unemployed returned by 
trade unions was lower than at the corresponding period of any 
year since 1890. In the 137 trade unions making returns, with an 
aggregate membership of 524,190, 11,821—or 2°3 per cent.—were 
reported as unemployed at the end of March, compared with 2°9 
in February, and with 2°5 per cent. in the 123 unions, with a 
membership of 494,394, from which returns were received for 
March, 1899, 


MISCELLANEA. 


Tuer Fifeshire miners have abandoned the idea of send. 
ing a labour representative to Parliament. 


A TELEGRAM from Newfoundiand states that 
reef has been discovered at Rose Blanche, 
to work it, 


Tue file makers in this country are said to be meetin 
with competition at home from Swiss manufacturers, who hare 
ae gna in all the manufacturing districts in England and 
Scotland. 


On one day this week there were 40 sea-going steamers 
berthed in the Manchester Ship Canal; 25 of them were of more 
than 500 tons net register, 18 of more than 1000 tons, 11 of more 
than 1500 tons, and five of more than 2000 tons, 


a 
and a company ae 


Tur Edison American three-wire patent, No. 274,290 
issued on March 20th, 1883, to Mr. T, A. Edison, expired by limita’ 
tion on March 20th last. This is the fundamental American 
patent, corresponding to the Hopkinson patent in England for 
three, five, or multi-wire systems, with any number of conductors, 


Ar a conference held in Glasgow last week of Scotch 
ironmasters and blast furnacemen, the demand of the men for a 
10 per cent. advance was discussed, and it was agreed to offer 
5 per cent. of the advance on May Ist. The offer was accepted by 
the representatives of the men. It was also agreed to form a (on. 
ciliation Board to regulate the wages. 


Last week, Mr. Andrew Brown, Provost of Renfrew, 
and senior partner in the firm of Simons and Co., shipbuilders 
was presented with his portrait in oils, and a portrait of Mrs, 
Brown, with a gold casket containing a history of the proceedings 
in recognition of his thirty-five years’ service to the burgh as a 
private citizen, and as councillor and chief magistrate. 


A RECORD production of steel rails is reported from 
America. The Illinois Steel Company, one day last month, claims 
to have turned out from its rail mill 1442 tons of rails in 12 hours 
by the day shift, and the night shift produced 1235 tons in 
12 hours, making a total of 2677 tons in 24 hours. The rolls were 
shut down 1 hour and 57 minutes during the 24 hours. 


SourH Carona is rapidly taking a prominent position 
asa cotton-manufacturing State, as reports from official sources 
show that during last year there were twenty-six new cotton mills 
chartered, with a capital of £1,130,000; sixteen mills before 
established also increased their capital by several million dollars, 
making the total aggregate capital put into cotton manufacturing 
during the past year £1,815,800. ; 


THE Secretary of State for Foreign Affairs has received 
a despatch from her Majesty's Chargé d’ Affaires at Madrid, stating 
that tenders are invited, not later than the 17th May next, at half- 
past twelve p.m., for the supply of material to complete the metal 
wharf at the Port of Seville. Particulars may be examined at the 
Commercial Department of the Foreign-oftice any day between the 
hours of eleven a.m. and five p.m. 


A Russian newspaper states that the Salvage Company 
of Genoa, has concluded a contract with the Municipality of 
Balaclava, in the Crimea, to raise a British warship lost during the 
siege of Sevastopol. The work of salvage will be concluded 
shortly, and 10 per cent. of the profit will be given to the town 
of Balaclava. It is believed that treasure worth several hundred 
thousand pounds went down in the vessel. 


An American paper states that the Carnegie Company 
is about to spend between £300,000 and £400,000 in improvements 
at Conneaut Harbour, the lake terminal of the Pittsburgh, 
Bessemer, and Lake Erie Railroad. A number of the improve- 
ments are now under way. Two more automatic ore unloaders, 
costing £20,000 each, are to be built at once. The railroad is to 
have 800 more ore-carrying cars of 80,000 lb. capacity. 


A GERMAN company is being formed for executing 
important works near the western end of the North Sea and Baltic 
Canal. The proposed operations include the laying down of a 
shipbuilding yard, the transformation of the old harbour of Bruns- 
hiittel into a first-rate commercial harbour, the making of a new 
branch railway from the canal entrance to Eddelak Station, Xc. 
The total cost is estimated at close upon eight million marks. 


THE second ice-bteaker ordered by the Russian Govern- 
ment at Newcastle-on-Tyne for service on Lake Baikal will arrive 
at St. Petersburg so soon as the navigation is open. The vessel 
will be taken to pieces on its arrival and transported to Lake 
Baikal. It is destined to convey passengers, railway coaches and 
freight across the lake. The length of this combined ferry and 
ice-breaker is 290ft., its greatest width is 57ft., its draught is 184ft., 
~—— displacement is 4200 tons, while its speed will be 13 knots 
an hour. 


AUTOMOBILE accidents appear to be on the increase in 
Paris. An elderly American lady was run over on Monday as she 
was leaving the American church in the Avenue del’Alma, An 
accident resulting in the death of a little girl six years of aze 
oceurred outside the Jardin d’Acclimatation. ‘Ihe collision at 
Croix de Noailles between two competing motocycles during the 
race from Paris to Roubaix caused severe injuries to Madame 
Charles Bos, wife of the deputy for Paris, and there were three 
other victims. 


It is stated that the Government have bought from the 
Marquess of Lorne forty-eight acres of ground to the east of 
Kilereggan Pier, near Greenock, at a cost of £30,000, and will 
erect a fort in a position over the mining ground of the Clyde Sub- 
marine Volunteer Engineers. The fort wilt be mounted with the 
most effective cannon, which will- comr*nd the Clyde from the 
Cowal shore up to Dumbarton Barracks Accommoastan will be 

rovided for troops. The work will be & -;menced shordy. It is 
intended that when completed the Clyde Yolanteer Division of 
Submarine Miners will have their camp there. 


On Tuesday next, April 24th, Dr. H. R. Mill will 
deliver the first of a course of three lectures at the Royal Institu- 
tion on “Studies in British Geography.” On Thursday, April 26th, 
Professor Dewar will commence a course of four lectures on ‘‘ A 
Century of Chemistry in the Royal Institution.” On Saturday, 
April 28th, Professor Stanley Lane Poole will deliver the first of a 
course of two lectures on “Egypt in the Middle Ages.” The 
Friday evening discourse on Apri 27th will be delivered by Lord 
Kelvin; the subject is ‘Nineteenth Century Clouds over the 
Dynamical Theory of Heat and Light.” The discourse on May 4th 
is on ‘‘ Pottery and Plumbism,” and the lecturer will be Professor 
T. E. Thorpe, 


A TERRIBLE accident, says the Army and Navy Gazette, 
has taken place in the French torpedo boat No. 228, under command 
of Lieutenant Pioger. She is a new boat built by the Forges et 
Chantiers de la Méditerranée, and was under trial at the time. 
great part of the programme had been gone through at Cherbourg, 
a speed of 254 acts bavi been attained, and the engineers were 
full of satisfaction, for the French Admiralty was to give a bounty of 
20,000f. for every half knot above the contract speed. All at once 


there was a violent shock, and the stokehold and boiler-room were 
filled with steam, A piston-rod had broken and the cylinder cover 
had given way. 

in lesser degree} 


Five men were very seriously scalded and many 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


Co., Vienna. 
AUSTRIA. 7, Kumpfyasse, Vienna I. 
Waxsn, Limirep, Shanghai and Hong Kong. 
CHIN. BoYvEAU AND CHEVILLET, Rue de la Banque, Paris. 
pRANCE ‘Asner AND Co., 5, Unter den Linden, Berlin. 
GERMAN TwerrmEvER, Leipzic ; F, A, Brocknaus, Leipzic. 
ComBRIDGR Co., Railway Bookstalls, Bombay. 
307, Corso, Rome; Bocca Freres, Turin. 
yTALY.— Watsu, Liairep, Yokohama. 
JAPAN P. Manuva AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
+ RickER, 14, Nevsky Prospect, St. Petersburg. 
anp Gorcn, Long-street, Capetown. 
8. areice. R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
7.C. Jura & Co., Capetown, Port Blizabeth, and Johannesburg. 
USTRALL ‘A.—GORDON AND Gorcn, Melbourne, Sydney, and Brisbane. 
A R. A. THompson AND Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney. 
ZEALAND.—UPtT0N anv Co., Auckland ; Crata, J. W., Napier. 
NEW DA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal. 
— Toronto News Co., 42, Yonge-street, Toronto. 

ED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 
unit Duane-street, New York. 
News Co., Chicago. 
ITs SETTLEMENTS.—Keity anp Watsu, Liuiren, Singapore. 
YARTNA AND Co., Colombo. 
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SUBSCRIPTIONS. 


rn can be had, by order, from any newsagent in town or 


Tas ee the various railway stations ; or it can, if preferred, be 


y, at 
oowplicd direct from the office on the following terms (paid in 
advance) 
alf-vearly (including double number) .. £0 14s. 6d. 
£1 9s. Od. 


Yearly (including two double numbers)... 
Ciord READING Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. 
Foreign Subscriptions will, until further notice, be received at the rates 
iven below. Foreign Subscribers paying in advance at these rates 
wil receive THR ENGINRER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THk ENGINEER, and 
accompanied by letter of advice to the Publisher. 

Paper Copirs. Tuick Parser Copies. 

£1 Os. 8d 


alf-yearly .. £0 188, Od. Half-yearly .. 
Sb Gd. | .. .«. £2 0s. 6d. 
(The difference to cover extra postage.) 


ADVERTISEMENTS. 


The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
ay advertiseruent measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in yment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. 1 except weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 

Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 


Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sy. ncy White; all other 
letters to be addressed to the Bditor of THe ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 


PUBLISHER’S NOTICES. 


** With this week's number is issued asa Supplement a Two-page 
Engraving of Great Northern Railway Swing Bridge over the 
Aire, Keery copy as issued by the Publisher includes a copy 
of this Supplement, and subscribers are requested to notify the 
fact should they not receive it, silo 


Latest TyPES OF THE BRITISH FLEET.—Our toro-page coloured 
supplement, representing H.M. ships Formidable, Drake, and 
Albatross, may be had, printed on superior paper, upon a roller, 
price 13., by post 1s. id, 


*." If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
waformation of the fact to the Publisher, with the name of the 
Agent through whom the r is obtained. Such inconvenience, 
if suffered, can be font x by obtaining the paver direct from 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, nvust in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*.* All letters intended for insertion in Tak ENGINEER, or containing 
questions, should be accompanied by the name and address a, the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken af anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


W. B.—Thanks for your explanation concerning double-enders. There 
may, perhaps, be something in the idea. 
BACHELOR OF You can obtain full particulars by 
applying to the Secretary of the Institution, 25, Great George-street, 
festminster. (2) There is no special treatise on building culverts. 


MEETINGS NEXT WEEK. 


LiverPooL ENGINEERING Society.—Wednesday, April 25th. Annual 
General Meeting. 

Tue OF MECHANICAL April 26th, at 
8 p.m. Paper, ~ Road Locomotion,” by Prof. H. 8. Hele-Shaw, LL.D., 
F.R.S., Member, of Liverpool. 

Tue CLEVELAND INSTITUTION OF ENGINEERS.—Monday, April 23rd, at 
7.30 p.m., in the Hall of the Cleveland Literary and Philosophical Society. 
Paper, ‘‘ Electrolytic Zinc as a Protective Coating for Iron and Steel,” by 
Mr. Sherard Cowper-Coles, Westminster. 

Tue Institution oF EvecrricaL April 26th, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. Paper, ‘‘ The Electric Transmission of Power,” by 
Prof. George Forbes, F.R.S., Member.—Wednesday, April 25th, at 
7.30 p.m. Students’ meeting. Paper, ‘‘ Meters and Magnets,” by Mr. 
Humphreys, Student. 

Tue oF CiviL ENGINEERS.—Monday, April 23rd, at 
Special meeting. The Eighth ‘‘ James Forrest” Lecture, ‘‘On the Rela- 
tions between Electricity and Engineering,” by Sir William H. Preece, 
K.C.B., F.R.S., Past-President Inst. C.E. The Lecture will be repeated 
on Tuesday, April 24th, at 4 p.m.—Tuesday, April 24th, at 8 p.m. Annual 
General Meeting. 

Roya Institution oF Great Britary.—Friday, April 27th, at 9 p.m. 
Discourse on ‘‘ Nineteenth Century Clouds over the Dynamical Theory 
of Heat and Light,” by the Right Hon. Lord Kelvin, G.C.V.O., D.C.L., 
LL.D., F.R.S., M.R.I.—Afternoon Lectures at 3 p.m.: Tuesday, April 
24th, ‘Studies in British Geography,” by Mr. Hugh Robert Mill, D.Sc., 
LL.D., F.R.S.; Thursday, April 26th, ‘‘A Century of Chemistry in the 
Royal Institution,” by Prof. Dewar, M.A., LL.D., F.R.S., M.R.L; Satur- 
a — 28th, ‘Egypt in the Middle Ages,” by Prof. Stanley Lane- 
Poole, M.A. 
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THE PARIS EXHIBITION, 


Tue Paris Exhibition was nominally opened by the 
President of the Republic with some ceremony on Satur- 
day, but the publie was not admitted until Sunday. The 
administration of the Paris Exhibition have been carrying 
their desire for originality a little too far in attempting to 
present this great show to the world ina state of absolute 
completeness on the opening day. They issued warnings 
some months ago to the effect that exhibitors would not, 
under any circumstances, be allowed to work upon their 
stands. If they failed to have everything in its place 
the state of the exhibits would have to remain an eloquent 
testimony to their unpreparedness. But, in laying down 
this hard-and-fast line, the administration did not take 
into account the happening of the unexpected, for it is 
this which has created so many difficulties, and thrown 
the Exhibition more backward than any of its predeces- 
sors. First of all, the contractors found themselves at 
the beginning of last year in the unpleasant predicament 
of not being able to get prompt supplies of rolled iron. 
By acoincidence which is certain to contribute a great 
deal to the success of the Exhibition, but has at the same 
time considerably retarded the carrying out of this vast 
enterprise, an almost universal industrial revival began 
at the moment when contractors were calling for deliveries 
of material. Ironmasters were unable to supply what 
was needed because they could not get pig iron. The 
blast furnace proprietors threw the blame on the coke 
oven owners, and these shifted the burden of complaint 
on to the shoulders of the colliery companies. For two 
or three months contractors had to wait for their iron, 
and instead of all the buildings being entirely completed 
by the end of 1899, as had been arranged, they are only 
just now receiving the final touches. 

Still more backward are the exhibitors themselves. 
The majority of the French engineering concerns have 
been put to a great deal of inconvenience through the 
difficulty of getting raw material, and many of them 
found it necessary to order much ironwork and many 
machine parts from the United States. This, together 
with the constructive material for the machinery hall at 
Vincennes, and a considerable quantity of electrical 
machinery, was shipped in the Pauillac, a cargo boat of 
the Compagnie Transatlantique, which seems to have 
enjoyed anything but a sound reputation for seaworthi- 
ness. There can, unfortunately, be no longer any doubt 
that the Pauillac has foundered. Assoonas this appeared 
probable, those exhibitors who had consignments on board 
hastened to order duplicates, and nearly all the material 
has now arrived. The delay, however, has resulted in 
a considerable loss of valuable time. Colonial and other 
exhibitors have also had to wait a long while for deliveries, 
presumably owing to the mobilisation of all the available 
steamers for South Africa. The buildings have been 
ready for two or three months, but exhibitors have found 
themselves powerless to get on with the work of fitting up 
their stands. If, therefore, the administration have been 
unable to fulfil their promise to have everything ready, 
they can reasonably plead that circumstances have been 
entirely beyond their control. 

The day before the formal opening it seemed very 
doubtful whether it would be possible to admit the public. 


The grounds were a perfect chaos; the various halls 
were encumbered with enormous piles of bales and 
packages, and empty crates and boxes obstructed the 
entrances. Gigantic cranes were swinging round, timbers 
were being knocked down from scaffolding, and ropes and 
planks formed a trap for the unwary. All this had to be 
put in order in a single night. An army of 1500 soldiers 
were engaged in clearing away the empty cases, cleaning 
up the halls, and making the walks outside presentable. 
Externally, at any rate, the Exhibition conveyed an 
excellent impression to the public, but there was very 
little to be seen inside. Owing to the necessity of getting 
something like order, instructions had to be given that no 
exhibits should be allowed to enter the grounds from the 
11th to the 18th of April. Thus, all the railways outside 
Paris are blocked with heavily-laden trucks. There are 
miles and miles of wagons from Germany, Austria, 
Hungary, Spain, and other countries, containing machine 
parts, agricultural machinery, railway material and other 
manufactures, and here and there the lines of trucks are 
broken by strange-looking locomotives, some of them so 
enormous that the chimneys have had to be dwarfed 
until they are scarcely visible at all. The authorities 
themselves now recognise that all these exhibits cannot 
be in their places before the middle of May at the earliest, 
but there is no doubt that when completed the Exhibition 
will surpass itself in interest and splendour. 

Though rapid progress is being made with the Vincennes 
annexe, a great deal of work will yet have to be done 
before it is completed. The chief entrance brings one 
directly to the United States machinery hall, consisting 
of a long single-span building, to which is adjoined a side 
bay of smaller dimensions. This will be devoted very 
largely to machine tools, and special significance is given 
to this section by the vigorous efforts which the Americans 
are making to build up a big trade in machine tools in 
France. Only two or three firms have yet got their 
stands in anything like order. The Ingersoll Sergeant 
Drill Company, of New York, is laying down an air com- 
pressor of entirely new design. The lifting machinery is 
composed of an electric travelling crane constructed by 
the Shaw Electric Crane Company, of Muskegon, 
Michigan. Close by this edifice are grouped several 
other buildings for agricultural machinery and French 
machine tools; the McCormick Harvester Company, the 
Adriatic Railway Company, and the vast hall for railway 
rolling stock. This last construction has ten bays, each 
covering a double track, and the exhibits here are more 
advanced than they are in any other part of the grounds. 
Already German four-cylinder locomotives of 70 tons are 
to be seen in juxtaposition with Hungarian engines and 
passenger carriages, and a light locomotive, in which 
steam is raised by petroleum, constructed in Switzerland 
for the Ethiopian railways. On the other side of this 
enormous hall are a Baldwin compound locomotive built 
for the French State railways, and an engine of a similar 
type, constructed by Creusot. Every day locomotives 
are arriving, and before long this vast shed will contain 
a perfectly unique collection of locomotives of every 
possible type. 

As mechanical traction on the common roads is one of 
the most characteristic developments of the past decade, 
special prominence is to be given to self-propelled 
vehicles. At first motor car builders expected that they 
would be given special preference on the Champ de Mars, 
and they were disagreeably surprised to find that 
mechanical vehicles were to be included in the carriage 
class of the Génie Civil and Transport section. They 
wanted a class of their own, and the administration ulti- 
mately granted their desire, though the importance of 
this concession was minimised by the fact that the motor 
car building was relegated to Vincennes. The French 
builders showed their discontent by threatening to take 
no part in the Exhibition at all. If they could not have 
sufficient space on the Champ de Mars they would abstain 
altogether, or hold an outside show of their own. 
Fortunately, makers were brought to see that if they 
could not get the space they wanted it was not because 
the administration failed to recognise the importance of 
the new industry; and the authorities carried their spirit 
of conciliation to the extent of entrusting the Automobile 
Club de France with all the arrangements for the 
numerous important trials, races, and other events which 
are to be held during the Exhibition. Up to the very last 
moment, however, the leading motor car builders 
neglected to send in applications for space; and it was 
only when the time for sending in entries was extended 
that they finally decided to take part in the Vincennes 
display. The automobile hall is practically three single- 
span buildings joined together at obtuse angles and partly 
enclosing gardens. It hasaccommodation for 400 cars; but 
up to the moment only thirty are ready, and none of them 
have yet put inan appearance. When the exhibits are com- 
plete, however, they will be found extremely interesting, as 
several makers will be presenting new cars and new 
motors which are said to represent a notable advance in 
mechanical vehicle construction. Another large hall 
is also being devoted to an exhibition of bicycles. A 
bicycle track has been laid out, and the road around the 
Daumesnil lake, having a length of 2600 metres, will be 
used as a track for motor cars. Mechanical vehicles will 
also be seen in the transport section on the Champ de 
Mars, and in the military building on the Quai d’Orsay, 
where heavy cars will be shown suitable for military 
transport. 

English machinery firms will doubtless be in very 
strong force in the various engineering sections, but so 
far as present indications go, it must be confessed that 
they are not likely to show up so prominently as some of 
‘their foreign competitors. It was originally decided that 
British makers should have had a special machinery hall 
of their own at Vincennes, like the American firms; but 
despite our researches, we have entirely failed to discover 
such a building, and it is explained that the idea of a 
British hall has been abandoned in consequence of the 
abstention of so many firms because of the war. British 
industry, however, promises to be very well represented 
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in the various sections on the Champ de Mars and the 
Esplanade des Invalides, while most of the leading firms 
will be exhibiting agricultural machinery at Vincennes. 


THEORY, PRACTICE, AND THE STEAM ENGINE. 


Ir can scarcely have failed to strike thoughtful men 
that theory plays a small part in the designing of the 
modern steam engine, and that it has had very little to 
do with its development. No doubt this will be a hard 
saying to many an earnest student, yet the truth is as we 
have stated it. It may be sad truth or it may not—but 
there it is. Noone says that the theory is wrong. Yet few 
are now prepared to assert that by stricter attention to 
theory the best engines of the present day could be 
excelled in performance ; in fact, theory and practice have 
very nearly kept step—practice always being a little in 
front. That theory has not enjoyed more favour in the 
engine-building world is to be attributed, first, to its 
somewhat transcendental characteristics; and, secondly, 
to the circumstance that engine builders seemed to get 
on very well without it. Theory laid down certain con- 
ditions of maximum efficiency, such, for example, as the 
necessity for always accepting the working fluid at its 
highest temperature, and at that alone, and rejecting it 
at its lowest temperature, the observation of cycles, and so 
on. But the engine builder knew that these things 
could not be had in practice. The theorist could not tell 
him how far an approximatien to the rigid conditions of 
maximum efficiency would or would not help him. It 
came to be understood that it was theory or practice. 
The first was impossible, the second was commercial, 
and so the steam engine is designed and worked to-day, 
and no allusion to theory is ever made outside of text- 
books ; and the student who talks of it inthe drawing- 
office is received with a smile, or regarded as an amusing 
and even interesting young man, with whom more or less 
academical discussions supply healthy mental gymnastics 
over the drawing-board. 

There are, however, other reasons why theory does 
not enjoy much favour in the drawing-office. So far 
we have had the negative condition that theory cannot 
be applied in practice, but there is the positive fact that 
much that theory says is true turns out not to be 
true in the engine-room. The Indian gentleman, 
writing a thesis on the horse as an exercise in 
English, told the examiner that “the horse is a noble 
animal, but he does not always do so.” This is the 
steam engine precisely. Its theory is noble, but it does 
not always do so. Indeed, it would, perhaps, not be 
too much to say that it never does do so. In a word, 
results are obtained which are not consistent with 
theory. We have over and over again stated that 
there is no theory of the steam engine, and we have 
in consequence been called names. There is no doubt a 
theory of a steam engine. We have most of us read it or 
heard it enunciated. But unfortunately this is a paper 
steam engine. It has never been made; it never will be 
made ; it cannot be produced and sold; it is not in our 
ships or on our railways; our mills and our mines know 
it not. It isa great pity that it was ever discovered or 
invented, because it diverts attention from the formation 
of a satisfactory explanation of the curious phenomena 
which attend the production of power from steam. What 
is wanted is not a discussion of the thermodynamics of 
an impossible heat engine, but a satisfactory statement 
of the why and the wherefore of what goes on in the real 
everyday steam engine, so stated and so advanced that 
we may apply the information to our advantage. 

As an illustration of our meaning, we would ask our 
readers, any of them, to explain on theoretical grounds 
why it is that the amount of initial condensation in 
cylinders, other things being equal, is never the same in 
two engines. With a given clearance, cut-off, and initial 
pressure, is it possible to predict what the percentage of 
condensation will be in such a way that the prediction 
will be in precise accord with the facts ? The answer will 
be, “no, it is not, because there are certain conditions 
determining condensation which are not fully understood, 
and over which we have no control.” It is obvious that 
as the main difference between a wasteful and an 
economical engine depends on their respective initial 
condensations, that nothing would be better for the 
future of the steam engine than a precise statement 
of the cause of cylinder condensation. But we are so far 
from getting this, that it seems to be physically impossible 
to induce professors who have experimental engines at 
their disposal to grasp the fact that there is any problem 
presenting itself for investigation. Why is it, for 
example, that the condensation in the high-pressure 
cylinder of a triple engine is, if possible, greater than it 
would be in a single-cylinder engine working with the same 
ratio of expansion? Has any one been able to calculate 
a table generally applicable which will give the initial con- 
densation per square foot of cylinder and piston area per 
5 deg. range of temperature? Can anyone say why 
jackets are sometimes of use and sometimes not? Is 
any one able to say beforehand how much steam will be 
condensed per hour in a jacket? These and a dozen 
other questions remain to be answered. There is no 
available thermodynamic theory which throws any light 
on them, nor do they stand alone ; a dozen other puzzles 
constantly present themselves. 

It is a natural result of the incomplete or inappropriate 
character of the theory taught that it has no effect in 
practice. Nothing has been gained since the days of 
James Watt in this respect; he taught not only that 
expansion was economical, but how much was to be 
gained by expanding, as far as theory could teach it. 
More than thirty years ago Isherwood told the world 
that steam instead of expanding along a hyperbola, gave 
a curve which only approximated to a hyperbola, because 
of the re-evaporation which took place in a cylinder. 
That most eminent authority, Rankine, made statements 
about clearance and compression which are not verified 
in practice, and no one to this day can tell why. The 


tremely simple. Keep the cylinder as hot as possible. 
Use such an amount of expansion as will not reduce the 
terminal pressure below 8 1b. absolute ; make the clear- 
ance the least possible; do not exhaust through the 
steam admission ports. Secure a reasonably sharp cut-off. 
Adopt a boiler pressure of 160]b. or thereabouts ; and, 
lastly, remember that no economy is possible unless the 
engine is supplied with dry, clean, “lively” steam. No 
theory can help us to anything in the way of principles 
beyond this, and no calculations or reasonings or teach- 
ings are required to enforce the adoption of these prin- 
ciples in right-thinking drawing-offices. All the best 
steam engines at home or abroad are constructed with 
strict regard to their observance. 

But it is none the less certain that a theory of the 
steam engine of real life is still wanted. 


THE TRADE COMBINATION MOVEMENT. 


THE spread of what we may call the Trust mania is a 
fact of much economic significance. It involves a revolu- 
tion in the methods upon which men have been in the 
habit of carrying on their business, and as the movement 
is unquestionably growing, there is clearly implied a 
recognition of some merit in the new order. It is, 
perhaps, going too far to say that English manufacturers 
have been thoroughly converted. Commercial combina- 
tions are still on their trial in this country, and we make 
no doubt that what has induced our manufacturers as a 
body to relinquish their old attitude of individual 
endeavour, and to give collective enterprise a chance, is 
the radical change that has taken place in the last two or 
three decades—the growth of competition abroad, with 
resultant narrowing of the margin of profit and the 
necessity of taking joint action to combat similar action 
on the part of rivals who enjoy an initial advantage in the 
shape of protective tariffs. In other words, it has been 
made manifest that conditions which were good enough 
for a past generation of English manufacturers have 
lost their force for the present, and while we may 
suppose every Englishman worthy of the name prefers 
to trust to his own efforts, it is possible that cireum- 
stances and the tendency of the times may be too 
strong for him. From this point of view there is no 
doubt much to be said for combination, and to this 
extent we should be prepared to support it. But com- 
bination becomes a menace to the general welfare 
when a particular body takes advantage of its strength 
to oppress the consumer, whether at home or abroad. 
There is always an inclination in this direction, and 
we might point to the action of two or three 
of the “combines” formed in the United Kingdom 
in the last few years to prove that severe pressure 
has been put upon the consuming class. But any 
attempt to go far in this direction would defeat its 
object, for it would bring in the foreigner in force 
too strong to be repelled even by the most powerful 
Trust. And that individual would find no obstacle in his 
way, for his goods are allowed entry duty free. We are 
convinced on the whole, however, that at the back of the 
English consolidations is the idea of arresting the fall in 
prices, and maintaining them at a reasonable level—a 
really commendable purpose. Take the latest of all, the 
British Cotton and Wool Dyers’ Association, which ap- 
peared two weeks back, with a capital of £2,000,000, in 
addition to £750,000 of debentures. This company is an 
amalgamation of forty-six firms in various parts of the 
country. We have nothing to say about it from the 
investor’s point of view, because that is beyond our pro- 
vince. But we can understand why the amalgamation 
has been decided upon. German, French, and Belgian 
competition has worked injury to this branch, as to others, 
of the textile trade. It is tolerably certain that some of 
the people who have sold their undertakings to the com- 
pany have been glad of an opportunity to get out at a 
price which a forced realisation would probably not 
command; but it is equally certain that the majority have 
an honest desire to continue in the business, in the hope 
that the strength which comes of unity may result in a 
more reasonable range of profits. The same motive has 
influenced the consolidations in the engineering trade. 
English iron and steel manufacturers have to compete in 
neutral markets with the work of very capable and enter- 
prising rivals, and while the fusion of interests may in 
part strengthen, there is no fear of monopolies resulting 
therefrom. 

In America we have no longer a great rush of con- 
solidations such as took place down to the middle of last 
year. The reason generally advanced for the check is 
the remarkable prosperity now prevailing; most manu- 
facturing concerns are making money, and, as a con- 
sequence, directors see no reason to wish for a change. 
It is permissible, however, to suppose that most of the 
ground was covered during the time of the “boom” in 
floatations. But it would be erroneous to suppose that 
there has been acessation in this respect. We have referred 
to the resuscitation of the giant steel Trust, the idea of 
which was first advanced in the early part of last year. 
The Carnegie Company as it stands to-day is a huge 
‘** combine,” and just before the settlement of the dispute 
between the various directors and the reorganisation of 
the company with a six-fold increase of capital we had 
the wt sheet Trust. A singularly instructive deal is 
that in telephones. About a month ago the Erie Tele- 
phone and Telegraph Company passed into the control of 
interests identified with the Telephone, Telegraph, and 
Cable Company of America. ‘ Bradstreets” enlightens 
us as to the full significance of this. By the arrange- 
ment an exceedingly important operating telephone 
organisation is transferred from the American Bell 
Telephone to the company recently organised for the 
purpose of disputing the supremacy in that connection so 
long enjoyed by the Bell Company. It has been the policy 
of this particular company to retain a controlling interest 
in the operating telephone concerns which work under its 
licence in various states and sections, but the Erie Com- 


conducting operations in harmony with the : 
pany, were, nevertheless, free agents. By t] Patent Com. 

other operating telephone companies the Erie Com rhe 
obtained a practical monopoly of the telephone — 
Michigan, Wisconsin, Minnesota, the Dakotas 
and Texas, as well as in Cuyahoga County, 0 
includes the city of Cleveland. The extent of 
may be measured by the fact that it comprises” 
250,000 miles of wire, including 80,000 miles of eng 
distance wires, and serves over 150,000 subscriber 
is, in fact, the largest of the operating telephone . I 
panies in the United States, with the exception Pg 
American Telegraph and Telephone Company, the | the 
distance auxiliary of the Bell Company. Not the i ng: 
important feature of the deal is that the Erie Com ze 
operating as it does under contracts and licences exeeni. } 
by the Bell Company, will retain in the hands of . 
opposition concern all these rights and privileges with 
its exclusive territory, while its extensive system take 
a break in the continuity of the Bell organisation's oa 
tions throughout the country at large. The positi 4 
amounts to a fight between two great organisations fn 
the control of a third. Fights between rival consolidy 
tions are not uncommon ; but they are to be deprecated 
because they result in much harm to themselves Without 
much benefit to anyone else. Apropos, there was fe 
recently that the two English combines which contro] the 
output of sewing cotton were coming, figuratively g = 
ing, to blows, but this has been averted, and NOW concori 
reigns again. Returning to American Trusts, it has t) 
be said that as a general thing they have been guilty of 
no very excessive ‘squeezing’ of the Armerican ¢gp. 
sumer. But they are certainly responsible in part {op 
the great rise in prices, and they have paid handsome 
returns on greatly exaggerated capitalisations. The one 
prominent concern which has grossly abused its power js 
the Tin-plate Trust, but nearly all the others, when they 
have been able, have also got every possible penny out of 
the buyer. They would no doubt have put on the screy 
further but from motives of expediency. Trusts in the 
United States are on their good behaviour. There is gy 
unmistakeable public feeling against the principle and its 
usual outcome, and the huge profits of the Carnegie and 
other companies have opened the eyes of the electorate 
to the possibilities of combination. 

In Canada we have had recently a combination among 
the principal coalowners of Nova Scotia. In other direc. 
tions, too, the consolidation movement is going forwari 
For example, several of the principal woollen ills ¢ 
Ontario have joined forces, forming a company. The 
reasons given are those usual. They include the ability to 
purchase raw material and supplies to better advantage, 
the prevention of over-production in one or more lines of 
goods, the better regulation of credits, and the reduction 
of operating and managing expenses. Japan, again, is 
disposed to take to the idea of ‘*combines."’ A proposal 
for the amalgamation of the Japan cotton spinning com- 
panies has been put forward with a good prospect of sue- 
cess. Recently representatives of the majority of the 
mills having their head or branch offices in Osaka held a 
meeting there to discuss the formation of an influential 
Trust to undertake the sale of yarns and goods pro- 
duced by the different mills. The meeting unanimously 
adopted the resolution, and committees were appointed 
to draft rules, and for the purpose of communicating 
with the other spinners throughout the country asking 
them to join. It is expected that if the enterprise suc- 
ceeds, ‘it will prove a great improvement for the 
Japanese spinning industry,’ and Bombay spinners may 
look for further competition in the Chinese market, whick 
is their best outlet, and which the Japanese have attacked 
in the last year or two with much energy. Coming 
nearer home, it is notorious that in Germany the last few 
years have been an era of “rings.” In form “rings” 
differ from the out-and-out amalgamation under one 
name and with one capitalisation. But in essence the 
two are identical, and itis a fact that in Germany the 
inexorableness of the producer in his attitude towards 
the consumer finds no parallel in either the United King- 
dom or the United States. Germany has its unions of 
iron wire manufacturers, of woollen manufacturers, of 
iron goods dealers, of wall-paper manufacturers, of cast 
iron manufacturers, of cloth dealers, of asphaltum manu- 
facturers, of yarn consumers, of cotton yarn consumers, 
and of indigo exporters, &c. Of the ring in the iron and 
coal trade we have all heard, and the conduct of this body in 
connection with the shortage of fuel from which that country 
is suffering furnishes a good example of the evil effects 
of combination, when carried to tyrannous lengths. 
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THE POSITION OF TIN. 


THE immediate outlook for tin is not so encouraging as 
the outlook for copper. In the case of this last metal, 
the evidences of increased production as a consequence 
of the high range of values long maintained are multiply- 
ing month by month, and though the American speculators 
have managed to secure control of the market for the 
time being, and in this way have forced consumers to 
pay nearly £30 per ton more than the normal, the time 
may, at any moment, arrive when they will find them- 
selves compelled to drop the manipulating strings and 
fly to cover for their own safety. With tin, it is unfor- 
tunate and rather anomalous that mining activity presents 
no very appreciable signs of improvement. It is true 
that the visible supply on the 31st ult. showed an increase 
as compared with February 28th, of 956 tons, according 
to the statistics furnished by Messrs. Ricard and Freiwald, 
the quantity then in sight being 16,366 tons—exclusive 
of the outputs of Cornwall and Bolivia, which are not 
generally included in the statisties—-compared with 15,410 
tons. But this was due to the inclusion in the past 
month's supplies of the quantity disposed of at the 
periodical Banka-Billiton sale. Thanks to this contribu- 
tion, which amounted to 2409 tons, the new supplies 
reached 6639 tons, compared with 4713 tons for February, 
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THE ENGINEER 


a large scale, and the net gain of 956 tons on the 
th is not very encouraging when it is seen how 
ies were helped along. The total of deliveries 
h was 5683 tons against 5220 tons for the 
onth, 4837 tons for March, 1899, and 7055 
1898. The quantity in sight from all 
at this time last year was 20,889 tons, 
time in 1898 as much as 27,488 
The present price of Straits tin in London 

As compared with the end 


keep on 
one mon 
the supp! 
for Mare 

evious 
for March, 


of February, 
£30 per ton ! 
higher than u 
withstanding 


higher than last year, and nearly £76 per ton 
, 1898. It is a remarkable thing that, not- 
the prodigious advance in the last couple of 
"owe. there should have been no stimulus to the produc- 
nage more tin. It is not that tin is really a rare metal. 
beg y sae in numerous parts of the world besides those 
es which our regular supplies come, and we have not 
from it suggested that the stanniferous deposits of the 
paca of the islands of the Java Sea, and of Australia 
e becoming thinned. The development work necessary 
a mines are brought to the productive stage is a 
“ ) simpler thing in alluvial tin mining than it isin the 


| 
aie of copper,fand as there is a wide area of * black 
aa still untouched in the Straits and elsewhere, there 


cannot be much validity in the argument for delay on 
this ground. The real explanation of the failure of pro- 
duction to respond to the stimulus of very encouraging 
yrices iS twofold. In countries like Australia, where 
undeveloped tin-bearing ground | is plentiful enough, 
miners prefer the steadier attractions of gold and even 
lve. There is @ magnificent margin of profit in tin 
with the selling price in the immediate neighbourhood of 
r ton, and if there were no doubt that it would 


140 
= . capital and labour would be attracted quickly 
enough. But no one knows better than the colonial 


miner that the price of tin is a very unstable quantity, 
and he will point out to you half a dozen townships built 
up on the last Lig boom in the metal and left ruined when 
the smash came. These men know that, whether war- 
ranted or not by the present statistical position, the value 
of tin cannot be maintained indefinitely at anything like 
£140 per ton, and they prefer gold mining, which, with 
reasonable luck, affords much surer results. From 
Anstralia,{for this sufficient reason, we do not look for 
any great accession to our supplies of tin. Mount 
Bischoff, in Tasmania, is the one locality which keeps 
steadily to the exploitation of the metal. In the 
Straits, where a different class of labour is engaged in tin 
mining, a different motive is in operation. We were 
assured some months ago that it was useless to look for 
any early addition from this source. So far, there has 
heen no addition. The mines are in the hands of the 

Chinese, and their springs of action are quite generally 
realised. These men know that tin is a very sensitive 
market; they know that, as the largest producer, they 
have it in their power to keep values up by an average 
output and of depressing them by putting on a spurt. 
Unequivocal evidence of increased production in the 
Straits would cause the market to tumble headlong, and 
£40 or £50 per ton might be lost in a week or two. On 
the average basis, there is quite a fair chance of prices 
keeping up well, for consumption is well ahead of pro- 
duction. Thus, for the twelve months to March 31st, the 
supplies of Australian, Straits, Banca and_ Billiton tin 
were 62,402 tons, while the deliveries were 66,925 tons; 
for the year to March 31st, 1899, the supplies were 61,433 
tons, and the deliveries 68,032 tons; and for the pre- 
ceding year the respective figures were 61,517 tons and 
66,636 tons. For the three years the excess of deliveries 
over supplies works out at 16,240 tons, and the increased 
consumption of tin in the United States is responsible for 
10,000 tons out of this quantity. 

We have referred to Mount Bischoff. It is not generally 
known that Tasmania comes third amongst the countries 
of the world as a producer of this metal. To the end of 
1897 the Island colony produced, in round figures, 
80,000 tons of tin, valued at £6,500,000. About one-half 
of the Tasmanian output is from alluvial mines in the 
north-eastern portion of the island, in the basins of the 
Ringarooma and George rivers, and the remaining moiety 
isthe produce of the Mount Bischoff mine, which is, we 
believe, the largest single producer of tin in the 
world. The mine is situated almost on the peak of 
Mount Bischoff, at an elevation of something over 
2300ft. above sea level. While there is a consider- 
able amount of underground mining work done, the bulk 
of the ore comes from open surface-cuttings or quarries, 
and the exploitation partakes of the character of navvy- 
ing work rather than of that which usually falls to a 
uiner's lot. This is due to the nature of the ore deposit, 
which combines features of several different types. Some 
of the ore is in alluvial matter, some in true lodes, some 
in reticulating veins, which form a stockwerk, and some 
also impregnated through porphyry rock. While it is 
Pincipally to the Mount Bischoff mine that Tasmania 
owes her reputation as a tin-producing country, large 
(uantities of the metal have for many years past been 
won from the alluvial on the east and north-east coast, 
and the immense stanniferous dykes on the Blue Tier 
have been worked, but not to any great extent. The 
Productiveness of the alluvials is as nothing compared 
with the possibilities which lie before the lode mines on 
the Blue Tier. The Tier is situated about 15 miles from 
the sea line of the east coast. It has been famous for 
its tin-bearing lodes for at least thirty years; they 
‘té a8 & rule comparatively poor, yielding only from } to 
1 per cent. of tin, but when worked on a large scale 
= most approved appliances they pay quite hand- 


, THE CARNEGIE INTERESTS. 
Jt will afford a fair notion of the magnitude and ramifica- 
Por of the newly-organised Carnegie Steel Company if we 
pr gig the various interests comprised, as authoritatively 
d. Here they are :—The Carnegie Steel Company, 


Limited, owning the Edgar-Thomson Works, Bessemer, Penn., 


including the Edgar-Thomson Blast Furnaces, the Edgar- 
Thomson Foundry, the Edgar-Thomson Steel Works; the 
Duquesne Works, Duquesne, Penn., including the Duquesne 
Blast Furnaces and the Duquesne Steel Works; the Home- 
stead, Penn., including the Bessemer steel department, 
armour plate department, and thirteen finishing mills; the 
Carrie Blast Furnaces, Rankin, Penn.; the Lucy Blast 
Furnaces, Pittsburgh; the Upper Union Mills, Pittsburgh ; 
the Lower Union Mills, Pittsburgh ; the Larimer Coke Works, 
Larimer, Penn.; the Youghiogheny Coke Works, Douglass, 
Penn.; the Carnegie Natural Gas Company; the Youghiogheny 
Water Company ; the Mount Pleasant Water Company ; the 
Trotter Water Company ; the Union Railroad Company ; the 
Slackwater Railroad Company; the Youghiogheny Northern 
Railroad Company ; the Pittsburgh, Bessemer, and Lake Erie 
Railroad Company ; all the coke and coal property of the 
H. C. Frick Coke Company, in Fayette and Westmoreland 
Counties, Penn., including 40,000 acres of unmined coal, 
20,000 acres of surface lines, 11,000 coke ovens, 2500 railroad 
cars, and 3500 dwellings ; the Pittsburgh and Conneaut Dock 
Company ; 43°6 per cent. of the capital stock of the Pennsyl- 
vania and Lake Erie Dock Company; one-fourth of the 
capital stock of the New York, Pennsylvania, and Ohio Dock 
Company ; the Oliver Iron Mining Company, owning all the 
stock of the Metropolitan Iron and Land Company ; all the 
stock of the Pioneer Iron Company ; 80°3 per cent. of the 
stock of the Lake Superior Iron Company; 98 per cent. of 
the Security Land and Exploration Company ; one-half of 
the capital stock of the Pewabic Company ; the Pittsburgh 
Limestone Company, Limited; the Pittsburgh Steamship 
Company, including all of its vessels, property, &c., eleven 
steamships and two barges with a carrying capacity of 
1,500,000 tons per annum. Mail advices supplement our 
information as to capitalisation of the re-organised company. 
The total is 160,000,000 dols., subscribed for by thirty-six 
men, and there are bonds to an equal amount. Mr. Carnegie 
is allotted about 80,000,000 dols. of the capital, Henry Phipps 
about 18,000,000 dols., Henry C. Frick about 16,000,000 dols., 
Charles M. Schwab about 18,000,000 dols., and Francis T. F. 
Lovejoy about 8,000,000 dols. The rest are in smaller 
amounts, totalling something like 20,000,000 dols. Mr. 
Schwab is to be the president. Mr. Frick and his quon- 
dam adversary will be friendly, but will not meet, so we 
are told, on quite the old footing. Probably Mr. Frick 
will not worry about a little thing like that, so long as 
he has won. The new capital amount is fixed on the 
basis of the value of the properties held and the profits earned, 
and the altered conditions do away altogether with the 
“jronclad agreement” with which Mr. Carnegie failed to 
intimidate his partner. By cable we hear that probabilities 
point to the listing of the Carnegie shares on the local 
exchange owing to the insistence of the Frick interests, their 
motive apparently being to provide an opportunity to get out 
of the concern when so disposed. It appears that the articles 
of association of the old company, as a limited partnership 
organisation, expire by limitation April 1st, 1901, but the 
change contemplated will be effected before that date, as the 
future form of the organisation has been under consideration 
for some time, and the plan is now about fully matured. 
The corporate form for the large and growing business has 
been determined upon in preference to the limited partner- 
ship organisation for its obvious advantages. The objection 
to the corporate organisation has been overcome, a way 
having been found by which deserving employés can be 
interested and received into the company from time to time 
upon exactly the same terms as others have been admitted 
in the past. The latest rumour about the Carnegie Company 
states that it is about to acquire an interest in the Cramp 
shipbuilding undertaking. Having regard to Mr. Carnegie’s 
own expressed sentiments on the subject of the future of 
shipbuilding in the United States, and to the benefits which 
might be expected to accrue to both houses by an agreement, 
if only a partial one, the statement is probably not far from 
the truth. But so far it has not been confirmed on authority. 


BRITAIN’S OVER-SEA COAL TRADE. 


So often of late years has the question been raised whether 
or not Great Britain is wise in sending so much of her coal 
abroad, that the subject may almost be called a hardy annual. 
Various reasons have been assigned from time to time for a 
change of practice. We have been told that we are assisting 
foreign competition, that we are exhausting our priceless 
stores of natural minerals—in short, that we are committing 
industrial suicide. In spite of all the protests, however, the 
shipment continues, and concurrently we have not heard the 
last of the objectors. Another return bearing on the matter, 
the precise value of which we do not quite understand, 
inasmuch as it affords no new information of much im- 
portance, is now before us. But, as it is a parliamentary 
paper, and is issued by the Board of Trade in response to a 
resolution of the House of the early part of this year, we 
suppose it is conceived to serve some useful purpose. The 
document purports to be a ‘“ Return giving, for the year 
1899, the export of coal from each port in the United King- 
dom to each country abroad, &c,”’ and was called for by a 
certain section of the House, who seem never tired of airing 
“the rapid exhaustion of the coal resources of the United 
Kingdom.” The return shows what everyone knew before, 
viz., that the export of British coal to oversea buyers is still 
rapidly expanding, and it affords evidence of the precise 
direction in which the increased exports are going. What 
service, however, other than academic, is performed by going into 
elaborate details regarding the particular ports whence every 
ton of coal was shipped last year, <id other similar minute de- 
tails, we fail to see. It is conceivable that the advocates fora 
tax on exported coal may find something in the document to 
strengthen their arguments. But we do not anticipate much 
trouble to the great colliery interest on that account. The 
statistics demonstrate our total exports last year to have 
been, in round figures, 41,118,000 tons, against 35,058,000 
in 1898, or an increase of nearly 6,122,000 tons. The over- 
whelming proportion went to the various countries of Europe 
and North Africa, these markets being responsible for little 
short of 36,000,000 tons. Of this total 16,394,000 tons went 
to Northern Europe, including such countries as North 
Russia, Norway, Sweden, Denmark, Germany, &c. The 
remaining 19,537,600 tons were taken by Southern Europe, 
embracing France, Portugal, Italy, Turkey, and South 
Russia, and to Egypt, &c. Coalowners may.rest assured 
that it is too late in the day to attempt to impede this mag- 
nificent trade by hypocritical legislation. 


| Aw inaugural dinner in connection with the Tramways 
| and —_ Railways Association will take place at the Hotel Cecil 
Wednesday next, the 25th inst. 


MOTOR CAR EXHIBITION. 


ALTHOUGH the number of vehicles on view at the exhibi- 
tion of motor vehicles, which is being held this week at 
Islington, is not so great as might have been anticipated, the 
show generally may be considered fairly representative of the 
state of the industry. All classes of carriages are represented, 
but those propelled by internal combustion engines of course 
predominate. There are also carriages propeiled by electricity 
and steam. In the last-named category the public have an 
opportunity of familiarising themselves with two new types 
of light steam vehicles which have recently been introduced 
from America. It is a source of gratification to find that a 
steam carriage can be built which can compare favourably in 
point of weight, appearance, and price, with many of the 
carriages propelled by internal combusticn engines using the 
light oils. We refer especially to the American carriage, built 
by the Locomobile Company, of Sussex-place, South Kensing- 
ton. This is an extremely neat machine, of the American 
buggy pattern, with pneumatic-tired cycle wheels, and 
weighing under 5cwt. In this machine steam is generated 
in a vertical fire-tube boiler, containing 44 square feet of 
heating surface, by means of vaporised petrol. The supply 
of oil is carried in a copper tank having a capacity of three 
gallons, and one gaJlon is said to be sufficient to run the 
carriage from ten to thirty miles, varying according to 
character of roads and conditions. The water tank has a 
capacity of seventeen gallons. The water is supplied to the 
boiler by a pump connected up in a by-pass system, thereby 
giving the driver perfect control of the supply. The engine 
is of the double-cylinder, slide valve, reversible pattern, with 
dust-proof ball bearings, and drives the rear axle by means of 
chain gearing. The lever for starting and stopping, and the 
reversing lever are conveniently placed on the right-hand 
side of the seat, giving the operator instant control cf the 
carriage, and permitting it to be run either forward cr back- 
ward. The rear axle is connected in the centre by a com- 
pensating gear, which permits one wheel to move more 
rapidly than the other in making aturn. The front wheels 
are connected by a swivel joint attached to the steering gear. 
The oil fuel is maintained under air pressure, and is burnt in 
a number of small jets. The burners are automatically 
regulated by the steam pressure, and the attendant has only 
to keep an eye upon the water gauge, which is placed in a 
convenient position. The steam cylinders are 24in. diameter 
by 4in. stroke, and running at a speed of from 300 to 400 
revolutions per minute, with a steam pressure of 150 lb., 
develop from 4 to 5 horse-power. These carriages are 
supplied with or without condensers. Compared with the 
oil carriages, the working mechanism of these cars appears 
remarkably simple, the engine and boiler being stowed away 
under the seat. Moreover, there is no noisy and cumber- 
some variable speed gear required, the speed of the engine 
being regulated by the valve gear. Provided that the interior 
of the boiler is accessible for cleaning purposes, and suffici- 
ently strong to stand the rough handling and stresses set up 
by expansion and contraction due to the fluctuations of 
steam pressure which must occur in carriages of this type, 
there appears to be no reason why such a vehicle should not 
at least be as satisfactory as most of its oil-propelled con- 
temporaries, in which a very large percentage of the power 
generated is absorbed in overcoming the friction in the 
transmission gear. 

Another specimen of steam vehicle is exhibited by the 
Brown-Whitney Company. The arrangement of the motor 
mechanism in this carriage is somewhat similar to that just 
described, but the car body partakes more of the pheton type. 
The steam is generated in a vertical steel boiler fired with 
gasified petrol, the supply of which is controlled by an auto- 
matic governor actuated by the steam pressure. The burner 
is divided into three pieces, the torch and the two halves of 
the main burner. These latter the regulator closes entirely 
when the steam pressure reaches its limit, leaving the torch 
burning strongly, so that it cannot be blown out, and yet is 
in itself insufficient to raise the steam pressure. The water 
is supplied to the boiler by a pump worked by the engine 
when running. The water supply is carried at the rear of 
the car, and the water on its way to the boiler is heated by 
passing through a coil in the fire-box. The petrol reservoir 
is contained within the water tank. The engine is of the 
steam-jacketed, double-cylinder type, and has a special 
reversing gear. The engine drives directly on to the back 
axle by a chain, and all variations of speed are produced by 
varying the speed of the engine, which runs at a propor- 
tionate speed to the car. The framework of the carriage is 
of steel tubing, in two parts, viz., the upper and lower. The 
latter has attached to it the back axle, and the front attach- 
ment carrying the steering wheels and the swivelling arrange- 
ment, which allows the wheels to take an uneven road 
without racking the frame. The upper frame is attached to 
the lower by springs, and upon this is carried the engine and 
boiler, and also car body. The exhaust can be made invisible 
by turning it into the water tank. The steering, speed- 
controlling, and reversing motions are governed by a 
single handle. The wheels are of the cycle pattern, with 
metallic spokes, and are fitted with pneumatic tires. Both 
the above carriages are to take part in the 1000 miles trial of 
the Automobile Club. 

The Thornycroft Steam Wagon Company, Limited, 
Chiswick, is the sole representatives of the heavy type of 
steam vehicle, and show a 3-ton steam wagon with 2-ton 
trailer constructed with entirely closed-in bodies for the 
carriage of paper. The motive mechanism of this wagon is 
substantially similar to that described by us in our notice of 
the Liverpool heavy vehicle trials last summer. 

In this notice we do not intend to refer at any length to 
the carriages propelled by light oils, except to state that there 
is a considerable improvement noticeable all round in their 
design. The Exhibition closes to-morrow (Saturday). 


A raILway accident, the first which has been reported 
in connection with the Easter holiday traffic, occurred at Victoria 
Station, Manchester, on Monday night. A Liverpool and Southport 
passenger train due out at 10.15, every carriage of which was 
crowded, was standing at the platform awaiting the signal to pro- 
ceed, when it was run into from behind by an empty Bradford 
excursion train. As the brakes of the Liverpool train were on, 
it offered considerable resistance to the on-coming train. The last 
carriage was much damaged and was lifted off the wheels, but, 
strangely, not one of the occupants was seriously injured, although 
several received slight shocks. The stationary train suffered at its 
other extremity as well, all the carriages in between escaping with- 
out a scratch. The front carriage next to the engine was derailed, 
and had its buffers chipped and slightly twisted, and the passengers 
in that carriage suffered quite as much from shock and from 
injuries as the occupants of the carriage which had been lifted off 
its wheels. The incoming train received most damage, but for- 
tunately was empty. 
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THE ENGINEER 


AUTOMATIC JIG CHUCK. 


Some of our readers may remember that on June 2nd, 
1899, we illustrated an automatic jig vice, constructed by 
Mr. Henry Jones, of 2, Sycamore-street, Old-street, E.C. 
The principle underlying its construction has now been 
applied to a chuck, of which a 
section is given herewith. It 
consists of a face-plate which 


twelve to fourteen hours on the journey, though this is a shorter 
distance than Glasgow to London, which we are accustomed to do 
in eight hours, 

People travelling short distances from 20 to 30 miles are allowed 
to get in and out of long-distance carriages ; tickets are examined 
twelve times when four would suffice. The same accommodation is 
provided all the year round, including holiday times. In the 
above case one quick and comparatively well-tilled train, and 


can be fixed to the mandril of 
a lathe. On it there are two 
blocks, moved by a right and 
left-hand screw. A square 
hole for a key is sunk in each 
end of the screw. In each 
block there are a number of 
steel rods of the truncated 
diamond shape shown in the - 
enlarged section. Mr. Jones 
originally made these rods 
square, but he has found that 
the wedging action is much 
greater when the diamond 
form is used, and has therefore 
adopted them for his vices and 
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chucks. The rods are kept : 
out when free by spiral springs . 
surrounding cylindrical tails, 
and small round-headed screws 
prevent the rods _ passing 
through the cover plates. This 
is an improvement also on the 
original form. The rods, it 
will be observed, have a de- 
cided inclination upwards, so 
that the work is held quite 
clear of the face of the chuck. 
It has been found advisable to 
fit a steel centre for centering 
the first piece, the method 
usually adopted being to sup- 
port the work between this 
centre and the back centre of 
the lathe. The clamping 
screws being loose, the jaws 
are brought together by turn- 
ing the right and left-hand 
screw, and the rods adapt 
themselves in conformity to 
the shape of the work inthe | 
chuck. Whilst still in position 
the rods are clamped, and a 
jig suitable either for a number 
of similar pieces or for a single 
piece of awkward shape, with 
which the back centre cannot 
be employed, is formed. 

We have examined one of 
these chucks with a good deal 
of care, and can answer for the 
accuracy of its construction. 
It may be mentioned that the 
price is not as high as might 
be expected, and though it is, 
of course,more than that of an 
ordinary chuck, there can be little doubt that the saving of 
jigs, always expensive articles to make, the saving of time, 
and the wide field of utility presented by such a plastic 
chuck, will more than repay the additional expenditure. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of ovr 
correspondents. 


REVOLVING CYLINDER ENGINES. 


Sir,—Having for many years devoted much attention to im- 
proving and making practically useful that admirable type the 
revolving cylinder engine, you may be sure that I read with much 
interest your account on page 362 of the arrangement invented by 
Mr. Ljungstrom. 

The chief difficulty with all the earlier engines of this type— 
invented before 1815—where the cylinders are cast together and 
connecting-rods are used, lays in the irregular action of the 
mechanism. This difficulty led me to separate the cylinders, and 
so get a true direct action, just as if each cylinder were inde- 
pendent of the others. In the engine you now illustrate the same 
difficulty would arise from the use of connecting-rods but for the 
ingenious arrangement of an elliptical roller path. By this plan 
all difficulty from the irregular action of connecting-rods is evaded, 
and there seems to be no doubt that such an engine would work 
well up to moderate speeds, though there may yet be sume 
difficulties to be overcome in minor details, difficulties such as I 
have met with in perfecting the details of my own engine. 

Mr. Ljungstrom’s engine is avowedly designed to be driven by 
steam with a constant stroke, and, although it would work as an 
hydraulic engine, yet it would do so extravagantly, as other 
hydraulic engines under variable load now work, unless governed 
automatically, to regulate their stroke so that water is used in 
proportion to the amount of work done. Everybody admits that a 
rary wl pump delivers water in direct proportion to its stroke ; 

ut that water should be expended in a converse manner seems to 
be a subject of doubt to many engineers. 

This, I suppose, is due to the want of imagination engendered 
by the hard-and-fast rules of technical education, making an 
engineer in this respect more like the Germans, who have no 
a omy pe and less like the French, who have it in abundance. 

is I hope you will excuse as being somewhat of a digression, 
but it is such a rare treat to come across any real novelty, that one 
naturally wonders why such treats do not more often come. 

42, Old Broad-street, London, E.C, ARTHUR RIGG, 

April 17th. 


WASTE HAULAGE, 


Sir,—It is with much pleasure that I observe you are again 
calling attention to the serious waste prevailing on our British 
railways, due to inefficient management and consequent slipshod 
traffic arrangements. You do well in pointing out again what 
every one must often see how, that great numbers of wr gh crys 
that nobody wants are being continually dragged about the 
country inall directions. The service between some centres con- 
nected by two sets of lines is sometimes responsible for a great deal 
of waste, and, notwithstanding supposed competition, remains in a 
very inferior state. 

For instance, the night service between Glasgow and Bristol is 
scandalous. Half-empty trains are run through by the Midland 
Railway and London and North-Western Railways, and take from 


' 
SELF-ADJUSTING CHUCK 


occupying nine hours with three or four stops, would be far better 
than the double road now available. 

Traffic managers generally ought to make greater use of the 
knowledge of local station-masters, and instead of running so many 
empty coaches, these should be kept standing in convenient 
positions at junction stations, where they could be quickly attached 
when required. 

Much more could be done to facilitate passenger traffic ky more 
generally labelling carriages on a main line train and dropping 
them off as different centres were passed. It is surprising more 
use is not made of slip carriages. 

There is everywhere an enormous waste in advertising, both at 
holiday and at other times. Very little is gained by advertising 
cheap = from London to the Channel Isles and elsewhere by 
means of bills posted in the back streets of towns in the west of 
Scotland, to mention such instances as have been noticed. 

As regards suburban traffic in large centres, there is little doubt 
that this could be more efficiently worked electrically, arrange- 
ments being made with city authorities for power supply. Of 
course this is a large problem, but it is unwise to shelve it until the 
completion of electrie tramway schemes es to influence the 
traffic of suburban steam railways, as they undoubtedly will. More- 
over, it is the only way of dealing with the suburban problem, and 
would do away with a great many empty coaches in the quieter 
portions of the day. e Penn Hee and increased rates may 
not be an unmixed calamity, as it is possible they may cause people 
to think. N.C. W. 

Paisley, N.B., April 14th. 


Sir,—It is gratifying to note the general acceptance of the 


argument that immense reduction may be effected in the working 
expenses of British railways by introducing large freight cars, but 
it is disappointing to observe a tendency in the technical press to 
support the contention on the part of some railway officials to the 


effect that the difficulties opposed to their introduction provide a 
sufficient reason for the neglect of earnest endeavour to secure a 
radical reform in the established methods of railway working. The 
argument that traders’ consignments of general merchandise 
average only some two tons per vehicle does not apply to the 
mineral traffic, and as minerals account for 71 per cent. of the 
total tonnage moved yearly by the railways of the United King- 
dom, and the rolling stock provided for the carriage is usually 
entirely distinct from that employed for general merchandise, con- 
fusion would be avoided by giving separate consideration to the 
two branches. 

The only difficulty remaining in connection with mineral traffic 
is that of terminals, and the prospective saving in cost of transport 
is without doubt sufficient to justify the cost of remodelling exist- 
ing arrangements, but traders cannot be expected to carry out the 
necessary alterations when the benefit will accrue mainly to the 
carriers. I have suggested elsewhere that encouragement to re- 
duce the tare of their vehicles might be given to private owners of 
rolling stock by altering the basis of the charges from the net to 
the gross tonnage, making an equivalent reduction in the rate. 
Thus, if the existing net load be assumed to be 60 per cent. of the 
gross, the rates when charged on the latter would reduced by 
40 per cent. in order that similar traffic under similar conditions 
should yield an equal revenue. The introduction of high-capatity 
wagons would then enable the -trader to increase his net tonnage 
by 20 per cent. for the same cost of transportation, whilst the 
railways would save one-third of the dead weight to be returned 
empty, and would have a gratuitous addition of about 70 per cent. 
per unit of length to the capacity of their trains and sidings, which 
would go far towards solving the difficulty of congestion in mineral 
yards and important junctions. 

In the case of industrial establishments fitted with turntables, 
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short wagon lifts, and other obsolete plant, t : 
pr depét into which their lange wagons 
and from which the different departments of the Works 2 
supplied by means of small wagons running on the exigti woul by 
by a system of conveyors. AN rails op 
Timber, rails, steel beams, &c., are commonly loaded 
short bolster wagons, which not only involve an excessive Sever] 
tion of tare, but which provide a frequent cause of derail, por. 
Ment and 
he difficulties o ing the introduction of high. r 

ing stock in this will certainly be roll 
for it will be surprising if such difficulties, and the interests na! I, 
in the existing order of things, are accepted by Englishm Vested 
valid and satisfactory reason for the cessation of effort - be hy 
also certain that the demand for light and inexpensiye a itis 
which is now arising from the railways of our colonies and : . 
dencies, and from the great European and Asiatic railway gy, bea. 
must be met by American enterprise unless works are establyhe® ) 
this country to manufacture from suitable standard atte edn 
large quantities. I find that a proposal to establish such pe rs 
viewed with favour in certain influential quarters, and | peor 
glad to hear from engineers and others who may think jt re 
tageous that this important branch of manufacture dhouts 
developed within our own shores, and who will be Prepared le 
support the movement. 


YS tight 


barge, 


J. D, TWINBERROW, A.M, Inst GE, 
13, Mosley-street Newcastle-on-Tyne, April18th, 


ENGINE MILEAGE, 


Sir, —Further official information falls to my hands as to US, 
work, which may help these points. A, 
Express locomotive No. 278 of the Pennsylvania, a ten-wheel 
having six-coupled drivers 5ft. 8in. in diameter, made 13,729 a 
in September last, or at the rate of 164,640 miles a year, gh. 
seven years old, and to show that this sort of work keeps her ‘a 
good trim, it is noted that on October 7th she picked up the hoon 
‘*Chicago Limited” with some 310 tons of cars cn at Fort Warne 
and ran through to Chicago in no less than one hour under benked 
time, owing to late time having to be made up. This included 
long slows through the streets of Chicago. From Valparaisy 4, 
Clarke she ran 214 miles in sixteen minutes, maintaining 80 4) 
miles an hour, inclusive of four slows for railroad crossings, I 
think this speed and weight work says something also in fayoyy of 
small driving wheels. NorMan D. Macnoyaip 
Edinburgh, March 29th. 


Srr,—Adverting to this question, which was discussed jn yoy 
columns at the latter part of last year, I notice that your Unite 
States correspondent sends a few interesting particulars of a regular 
daily run of no less than 625 miles by a two-cylinder compound o 
the Minneapolis, St. Paul, and Saulte Sainte Marie Railway. 
Taking a week’s work to consist of six days, this is equivalent i, 
3750 miles per week, while for four weeks—twenty-four days, say 
we have a mileage of 15,000. I suspect that the nearest approach 
in this country to such a performance was the six days’ trial 
Mr. F. W. Webb's three-cylinder compound, Greater Britaiy 
which ran 3588 miles between 17th and 22nd April, 18% » 
equivalent to 14,352 miles in four weeks. 

It will be remembered that it was doubted whether Ameria 
freight engines reached 8000 miles monthly, or little more thy 
half the mileage to be credited to the above-mentioned two-cylinder 
compound—but then, of course, there is the great difference iy 
speed to be taken into account. 

20, Westbury-road, N., April 7th. F. W. Brewer, 


BOURDON GAUGES. 


Sir,—In THe ENGINEER for March 23rd, page 213, ‘ W. B.M.” 
explains the action of the Bourdon gauge tube. Kindly repro. 
duce his diagram. All the pressure elements in either half of the 
tube can be wholly resolved into a set of perpendicular and a st 
of horizontal components. The perpendicular sets individually 
balance. The horizontal set in either half individually balance up 
to the point y. Above y we have the pressure upon the area of 


the circle transverse to x ¥ applied internally to the tube. The 
vertical components of this pressure have been already balanced, 
and we have now only the horizontal components to be considered. 
These are uniform over the circular section at x y, and there isthere- 
fore no greater stress at 7 than at 7. ; 

When the Bourdon gauge was first described in this country in, 
I think, the Mechanics’ Magazine, about 1849, the simple and 
sufficient concentric-arcs explanation with scabbard analogy was 
given as Bourdon’s own view of the action, and it has always been 
so remembered by 

London, March 29th, JACK. 


Sm,—‘ P, V.” makes it his view only to glance at a diagram 
before coming to a conclusion satisfactory to himself, and in this is 
making the mistake which has to be avoided in considering the 
bending moment on a Bourdon tube. If he will glance at my 
diagram, and consider the forces whose resultants | have shown, 
he will tind that the forces on A C and B Dare acting directly at right 
angles to the forces whose resultants are R, and R,. ‘These forces 
act all to or from the point P in direction. and have their moments 
calculated about a point in the line « 7, while the forces acting 0” 
A Cand BD are at right angles to radial lines drawn from the 
central point P, and have therefore no tendency either to turn the 
tube round, nor to bend it in any way whatever, as their moments 
would be calculated about a point P, and of which point they 10 n° 
way tend to alter the position, as they are equal and opposite 0 
their moments, and therefore can . left entirely out of the 
calculations. 

The mistake which I see clearly “P. V.” makes, is in thinking 
that these forces on A Cand B D should have their moments 
calculated about a point in x y, while in reality they can only have 
their axis in P. trust that I have made my point clear to 
“py” 


Camlachie, Glasgow, April 6th. w. B.M. 


ALLEN PLANT AT HULL. 


Str, —I notice in your issue of March-23rd an interesting oe 
of the Allen-Parker 460-kilowatt plant at Hull, and in view of | 
excellent steam consumption obtained, I should be glad to -_ . 
Messrs. Allen could inform your readers of the conditions Uv ; 
which the test was made, and what were the arrangements, al 
measuring the water, because if the tests were made at the re 
station, working with ejector condensers, it is not easy to see wa 
an accurate estimate of the water consumption to two places ° 
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could be obtained, and if the quantity of water was 
easuring the feed supplied to the boilers, the value 
reduced, as this method of measurement is liable 
th the most experienced observers. 

CONSUMPTION, 


simals 
by 
of the figures 15, 
to error even WI 

April 17th. 


DOUBLE-STOREY TURRETS. 


Sir, —Your leader this week on the American double-decked 

vrets refers to some experiments made there with more or less 
poo but it is difficult to see the advantage of them, when a 
battery can be constructed in a new vessel. 
ane js always, however, an agitation on foot to re-arm our 

der vessels, and there is a note elsewhere about the renovation 

sf the Admiral class. But there are still older vessels already 
fitted with turrets, which have besides a tnuzzle-loading main 
armament that could be better dispensed with. Such vessels as 
the Dreadnought and the Inflexible carry no secondary armament 
of any great value at present. _But all these vessels have low free- 
poard, and if the weight of main armament was reduced and all 
defenceless top-hamper dispensed with, one of them might be 
fitted, as an experiment, with the new contrivance for carrying 

It is doubtful if the new invention is suitable for new vessels 
that can be built with a modern secondary battery properly pro- 
tected, but if it could possibly be applied to older vessels, that were 
constructed before this need became apparent, it might be better 
adapted for an old naval Power like England that must rely on 
more or less obsolete vessels, than for a country like America with 
a brand-new fleet. 


April 14th. Joun H, Burton, 


THE JAPANESE IMPERIAL NAVY. 


Sin,—In the paper on ‘‘ The Imperial Japanese Navy,” read in 
the Institution of Naval Architects, and published ‘x ertenso in 
THE ENGINEER, April 6th, 1900, page 364, the author, Rear- 
Admiral C. C. P. FitzGerald, says :—‘ In July, 1858, her Majesty 
Queen Victoria presented the Mikado with a small steam yacht of 
about 400 tons. . . . I believe this to have been the first 
steamship possessed by Japan.” In reviewing this paper in the 
Dutch technical journal De Ingenieur, April 14th, by a reliable 
authority, the remark is made that in 1855 the Dutch Government 
presented the Mikado with a paddle steamer of four guns, called 
the Soembing, 780 tons displacement and 150 horse-power. The 
first steamship possessed by Japan was a Dutch, not an English 
present. R. A. VAN SANDICK, 

The Hague, April 16th. Editor of De Ingenieur. 


LIGHTING AN IRONFOUNDRY. 


Sin, —l am just now interested in lighting an iron foundry, and 
Jam by no means sure what is really the best means of doing so. 
] refer to artificial light, of course. 

Can any of your readers assist me by a little advice, or refer me 
toa paper on the subject, which may possibly have been read before 
one of the Institutes of Engineers ¢ 

Birmingham, March 30th. A. E. A. EL 


A CURIOUS PISTON-ROD. 


Sin, —I came across a solid bronze piston-rod to-day, and I con- 
sidered it rather a curiosity. Is this correct! Itcame out of an old 
beam engine, and was bought for scrap and will be sold as such, 
unless anyone wishes to have it. It is about 7ft. long and 3in. 


diameter. H. StarHam, A.M.1.M.E. 
33, Rectory-road, Cri ll, Manchester, 
April 2nd. 
THE DISTRIBUTION OF PRESSURE DUE TO 


FLOW ROUND SUBMERGED SURFACES, 
WITH SPECIAL REFERENCE TO BALANCED 
RUDDERS. 

By Professor H. 8. HELE-SHAw, LL.D., F.R.S.* 


THE paper read before this Institution by the author at the spring 
meeting of 1898, in which he brought forward a method of obtain- 
ing stream-line motion by the use of thin films, was already too 
lengthy to attempt to proceed to the application of the method for 
the working out of any of the practical problems which the accurate 
knowledge of such stream lines enables to be solved. One of the 
most important of these is the determination of the distribution of 
pressure on the surface of an obstacle round which water is moving. 
In response to the invitation of the Council to contribute some fur- 
ther results of experiments on stream-line flow, it seemed that 
what had been done in following up the problem by the above 
method, particularly in its application to flat or nearly flat plates, 
might possibly be brought forward at this time, on the understand- 
ing, which the Council was good enough to accord, that, as the 
subject opens out such a wide field of research, the work should be 
regarded as incomplete, and only of a preliminary nature, in view 
of further possible contributions. 

Amongst the practical though difficult questions arising out of 
the problem of a flat plate, is the distribution of pressure in various 
angles over the surface of a balanced rudder, the use of which is 
being so largely adopted in connection with fast cruisers and tor- 
pedo boats, also of the steering of torpedoes themselves. Another 
Interesting thing is the remarkable change of form which has taken 
place in recent years in the design of large yachts, notably the 
Shamrock and Columbia, in which the length has been much 
reduced below the water-line with such satisfactory results, as this 
really involves the question of distribution of pressure on a plane 
surface, moving obliquely, though at a small angle, through the 
water. In fact, it may reasonably be asserted that there is no 
problem of greater interest to the naval architect than the pressure 
on @ plane surface at various angles, and it has been a subject of 
the most elaborate investigation experimentally by Beaufoy, 
Joessel, Froude, and others. he paper is divided into three 
sections :—(1) The distribution of pressure with stream-line flow 
upon a ~~ and especially upon a rudder. (2) The effect of 
increased velocities in producing discontinuous motion and the 
pressures under such condition. (3) The theoretical and experi- 
mental investigation of the problem in three dimensions. 

(1) Distribution of pressure with stream-line flow upon a plane and 
upon arudder,—Although Rankine, Taylor, and others have brought 
before this Institution the application of stream lines in connection 
with the determination of pressure at various points, it may not 
be superfluous at the outset to remark that the reason why the 
determination of stream lines forms so important a subject in 
ascertaining the distribution of pressure round any surface arises 
from the well-known relation oe pressure and velocity 


generally known as Bernoulli's theorem (2 + ip = constant’). 


Hence, if we know the stream lines round a plate or rudder, we 
have, so to speak, a number of separate streams which we may 
imagine isolated from each other by the stream lines, the velocity 
of which varies at various points, becoming greater or less exactly 
in the proportion as the. width becomes respectively less or greater 
at different portions ef the’stream. The velocity being known, 
the pressure at any point can be determined, since all that is 


* This paper is mathematical in character and illustrated by a large 
humber of photographic pictures of stream lines which we have not 
Space to reproduce. We have found it necessary to condense the paper 
Considerably, 


required to be done is to find the velocity of the stream lines at 
this point, by comparing the width of the stream lines with that cf 
the original velocity, and then the necessary calculation can te 
made by the aid of the above theorem to find at once the required 
pressure. 

There are two obvious ways of finding stream lines: First, 
mathematically ; secondly, by means of experiment. But until 
recently it was the generally accepted view that stream lines could 
only be obtained with a perfect—that is a non-viscous—liquid, and, 
of course, no such liquid exists. One of the greatest achievements 
of mathematics, however, has consisted in devising means for 
arriving mathematically at the stream lines for a perfect liquid fcr 
a certain limited number of cases. 

Any case of a plate or rudder for which stream lines are obtained 
experimentally might be used to calculate the distribution of 
pressure ; but the case of a plate at an angle of 45 deg. being of a 
general character, seems the most suitable as an illustration of the 
method. In order to do this a lantern was used to project the 
image of a photograph upon a large sheet of paper, and the central 
lines of each colour marked, lines were then traced upon the 
illuminated figure on a greatly magnified scale. 

From the general value of the stream function for an elliptical 
cylinder which has been previously given, we can find the value 
of u, the velocity component along the flat plate, 7.e., parallel to 
the major axis of the ellipse, in which case, of course, the perpen- 
dicular component velocity + vanishes. 

This expression, although easy to use, gives, when worked out, 
an infinite velocity involving an infinite negative pressure at the 
edge itself, which makes it an impossible case for any practical 
purposes. The calculation was therefore made of the case of an 
actual ellipse, with a ratio of the major to the minor axis of 100 to 
1; but, even with this case, the velocity atthe extreme edge be- 
comes 

e= -71°4V, 
from which it would appear, if the stream-line motion is to remain 
possible for an elliptical plate without giving a negative value, 
that is, involving turbulent motion, for this ratio of the axes, the 
yaar and velocity of the undisturbed stream would practically 
»e outside any ordinary working conditions. For a ratio of 20 to 
1, however, ¢ at the extreme edge of the plate becomes 

e= -14°8V. 
This ratio is more in accordance with the probable dimensions of 
an actual rudder, since with a breadth of 5ft. it would give a 
thickness of 3in., and this has therefore been used to determine 
the velocities of flow at various points. 

These velocities relatively to that of the undisturbed stream 
have been found for nine points across the surface of the ellipse, 
and the results obtained by graphical means from the stream-line 
diagram agree well enough with them for all practical purposes. 

Having then the relative velocities at various points, the next 


step is to decide upon certain practical values in order to find the 
distribution of pressure, and three actual velocities of the vessel | 
itself relatively to the undisturbed water have been chosen, viz., | 
1 knot, 10 knots, and 30 knots. It is also necessary to fix upon | 
the depths of sections of the plate for which calculations are to be 
made. The depths chosen are Oft., /.¢., the surface, 5ft. deep, | 
and 20ft. deep. Taking the barometric pressure at 14°7 lb. per | 
square inch, these depths are equivalent to heads of 33°075ft., | 
38-075ft., and 53°075ft. of head—salt water—respectively. Using | 
these data the table given below has been calculated. | 


in the author’s previous paper, where this subject is touched upon, 
certainly cannot be considered as coming within the range of 
practical hydromechanics, interesting as it is mathematically. 


N°L 


Water 
3 lines 


(3) The problem in three dimensions.—Although there are good 


| reasons for thinking that in most practical problems the assump- 


Table of Absolute Pressures in Ponnds per Square Foot upon an Elliptical Cylinder, Ratio of Axes 20:1. 
Pressures at Surface. 


$20. | - 1795 - - 10. -5 0 be 10. 17-5 
| 
knot .. 1481-7 | 2107-5 | 2118-8 | 2119-4 2119-7 | 2119-64 | 2195-2 
1182 1707 2010 2155 2248 2319 | 3879 2407 2401 2157 
Pressures at 5ft. deep. 
| | | | } 
| 2427.5 2432-7 | 2435-7 | 2487-2 | 2488-1 | 2488-8 | 2490-4 | 2490-7 | 2439-6 | 2435-2 
| | | 
— | 1474 2779 | 3621 4255 | 4796 5047 4902 | 1097 
H | | 
Pressures at 20ft. deep. 
1 knot .. | sas7-5 | 3302-7 | 3395-7 | 3397-2 | 3398-1 3398-9 | 3399-4 | 3399-7 | 3399-6 | 8395-2 
— | 2462 | 3987 | 8290 | 8528 3681 3237 


The flat plate in an infinite fluid can be dealt with mathema- 
tically, but directly the actual problem of the rudder attached to 
a ship is sn mathematical methods, owing to the influence 
of the hull of the ship, entirely fail. It.is, however, only necessary 
to procure a section on various water-lines of ships, and to obtain 
stream lines by the experimental method, when the work of finding 
the distribution of pressure would be only a repetition of the hypo- 
thetical case of the flattened elliptic cylinder at 45 deg. e 
author is indebted to his friend, Dr. Francis Elgar, F.R.S., for 
kindly furnishing some extremely interesting cases of ships, for 
which he has obtained the stream lines experimentally, and they 
are as follows :— 


Case I. Balanced rudder Speed 20 knots 


A sketch view of these four rudders is given in the next column, 
and the water-lines for which stream lines have been found are 
marked in order of depth from the surface. 

(2) The effect of increased velocities in producing discontinuous 
motion.—Up to the present only the conditions have been considered 
in which the flow takes place, so as to produce exactly the same 
conditions of pressure on each side of the plate, and if this has not 
occurred in the various examples already given of stream-line 
motion for the rudders of actual ships, it has only been because of 
the influence of the hull of the ship itself. In reality there is every 
reason for thinking that, even at low speeds, perfect stream-line 
motion does not actually occur with water, which is not a perfect 
liquid. This deviation from stream-line motion may not be very 
marked. in the case of a body of fair form, but with anything like a 
flat plate placed at an angle, it must influence the results to a 
greater or less extent. Now Helmholtz and Kirchoff have devised 
a method for investigating the case where moving fluid is bounded 
partly by straight lines and partly by stream lines along which the 
motion is constant. The most general solution of the particular 
problem is one given by Schwarz. Briefly stated, it consists in a 
series of consecutive transformations of a function of a well-known 
complex variable, which Lamb has treated of in his work on hydro- 
dynamics. The general result fora flate plate has been given by 
Lord Rayleigh in a convenient form which at once enables the total 
pressure as well as the centre of pressure to be found. 

This solution, however, can only be applied where we imaginé the 
different portions of the water which divide upon the plate to 
branch off in such a way as to form two curves, which do not meet 


until an infinite distance away, ¢.¢., they enclose a body of dead 
water behind the plate or rudder extending to an infinite distance 
behind it. 


This conception, which, it is well to remark, has been 


rd Kelvin in a series of articles alluded to 


taken exception to by 


tion of flow in parallel planes approximates to correct results, yet 
it is easy to see that there must be circumstances under which the 
character of the flow is very different indeed. Hence it is worth 
very careful attempt to try and obtain the stream surface in three 
dimensions experimentally. The author made an attempt to do 
this by using a wedge-shape film, the angle of the wedge being very 
small few | so that the greatest section was really in itself within 
the dimensions in which perfect stream-line motion with glycerine 
would occur. The resulting stream lines showed a remarkable 
difference from that obtained when the cross section of the film 
was parallel instead of wedge shape, when comparing results with 
the stream lines for the case of a sphere, there appeared some hope 
that at any rate solids of revolution could be treated in this manner. 
This hope, however, has been entirely destroyed by careful 
measurements, and also as a result of an investigation into the 
matter kindly undertaken by Professor Sir G. G. Stokes. Recently, 
however, the author has devised a piece of apparatus by means of 
which he has been enabled to squeeze a plastic material on which 
lines were marked round bodies of various forms. 


INSTITUTION OF MECHANICAL ENGINEERS.—The seventh meeting 
of the Graduates’ Association was held at the Institution, Storey’s 
Gate, Westminster, at 7.30 p.m. on Monday evening, April 9th. 
Sir William Arrol, Member of Council, M.P., LL.D., in the chair. 
Reports of the visits to the Tower Bridge and the power station of 
the Central London Electric Railway, Shepherd’s Bush, were read 
by the hon. secretary, and discussed by the graduates. Mr. H. M. 
Rootham, graduate, in opening the discussion on the Tower Bridge 
visit, gave a very interesting description of the hydraulic machinery, 
pumping station, controlling gear in cabins, and many other 
interesting details in connection with the working of the bascules, 
&c. The chairman called attention to the construction of the 
chains, ball-and-socket bearings on the top of each column for 
adjustment of the =n controlling gear for rockers, lubrication 
of all joints whilst under 30 tons pressure, and other interesting 
details. An interesting discussion followed. Mr. T. Sehontheil, 

raduate, opened the discussion on the visit to the Central London 
Electric Railway Company’s Depét, Shepherd’s Bush, by giving a 
very interesting ate 39 of the compound Allis engines and 
alternating dynamos. e meeting, which was the Jast of this 
session, terminated after hearty votes of thanks had been proposed, 
seconded, and carried both to Mr. Edgar Worthington, secretary, 
for his kindness and assistance in starting the Graduates’ Associa- 
tion, and to Mr. Martin G. Duncan, honorary secretary of the 


Graduates’ Association, for his very able management as regards 
papers, visits, &e. 
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CORROSION AND FAILURE OF PROPELLER SHAFTS 
(For description see page 415) 


Fig.2. Fig 3 


. Rubber Ring ybber Ring 


ngle Iron Collar 


Rubber Ring fitted Rubber Ring and Angle Iron Packing Gland at end Liner stepped and well 
at end of liner Collar fitted of liner fitted into boss 


Fig.8. 
Athite Metal Rubber Ring, Ring 


End of liner protected Macoll’s Patent 
with White Meta! 


Fig.9 
Shaft entirely covered with brass liners 
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CORROSION OF PROPELLER 


that particular work. The final result of (2) and (3) is that a shaft 
is weakened by being made of irregular section, as the plain 
shafts stood a greater stress per square inch alternating from 


weight of the propeller, say, 8°2 tons. 
reaction of after bearing in tons. 
* = weight of shaft in tons per foot of length assumed uni- 


WwW 


By Mr. A. Scott YOUNGER, B.Sc., Member. 
other marine engineers, the writer has had his 


mon with > 
nos the frequent fractures of tail-end shafts, many 


form throughout = +184. 


| tension to compression for a much longer time. 


All these forces are known, except P, which may be found as | 


follows :—The general equation for the deflection of a beam is | 


It would be well to consider now some of the devices in common 
use for preventing this action propeller shafts. These are illus- 


ion called to 
attention callec rte ge ; | 2 M d in th 1 hough y all 
+» have resulted in disastrous loss of property, and still | 4 — : . P : ae trated, and for the most part explain themselves, though they al 
of which h oe loss of life. It can hardly be Houbted’ that these | ds7* El’ and by applying this formula to each of these forces depend for success upon the exclusion of the salt water from the 
| ends of the liners in contact with the shaft. 


ore lamen 
shaft failures 
is widely rece 
‘act has receive’ 


have of late years been on the increase. That this 
gnised is evident by the amount of attention the sub- 
jon allhands, A list has been published of eighty- 


taken separately, the deflections due to each can be found, and 
the sum of these deflections at the point of action of P must 
evidently be equal to zero. 


Figs. 2 to 5 refer to the outer end of the after liner where 
the shaft enters the Lacy arid boss, and the other figures to 
the ends of the liners inside the stern tube. 


vasualties which occurred to the shafts and propellers, of | (Calling / ratar-ti 
d vessels during the months of January to July—inclusive— ys she One plan, Fig. 6, consists of tapering off the ends of the liners 
1899 On analysing these cases it seems that 10 per cent. of them | pulkhead to the centre of the after bearing, this gives and wrapping them with red-leaded canvas and marline to exclude 
sail accidents to propellers only, due to grounding, or other laa Mk. oie Las Og Pai the water. This method is sometimes partially successful, though 
‘ ‘ous causes. Of the remainder, it appears that accidents to Ww ( ge: = + ee “) _~i# =0, (1) | it may be pointed out that its success appears to depend more 
obvious 2 6 2 > 3 3 12 3 upon the tapering away of the liners, and with them of the 


ller shafts were 50 per cent. more numerous than those to all 


strength of the shaft, than on the exclusion of water. In cases 


Pre other kinds of shafting taken together. According to a well- | and, substituting known values of W, M, «, /, and a, this equa- | or ft, t : " é 
there were, during 1899, nearly 250 cases of | tion gives P = 15°2 tons. | where this is done it will sometimes be found possible to insert the 


known ship} ing paper, 


It is now possible to determine the bending moment at any point 


| point of a knife under the edge of the liner, as if the bending had 


accidents to the shafting and propellers of steamers of all nation- ‘ 
‘ities. ‘The particulars of these are not given with the same | of the shaft, and, as this is best done graphically, the drawing stretched the liner somewhat. It may here be stated that an 
: s those already mentioned, so that a similar analysis is | shown in Fig. 10 has been constructed. The sum of all the _ attempt was made to test model shafts with the liners shrunk on 


impossible 5 but, assuming the same proportions to be observed, it 
would appear that about 135 of these must be failures of tail-end 
shafts. In addition to these, it is well known that during the year 
a very large number of propeller shafts were condemned when 
under survey ; but, in the absence of data, no useful estimate of 
the number can be made. Enough has been said, however, to show 
that the evil is one of wide and far-reaching importance. 

The object of this paper is to endeavour to account for the 
extreme corrosion which is found to occur at the ends of the brass 
rs on tail-end shafts, as it is fet that this is one of the com- 


| bending moments acting in one direction is subtracted from those 


acting in the reverse direction, the difference giving the net bend- 
ing moment, the value of which can be determined at any point by 
scaling the diagram. 

The bending moment has its maximum value somewhere about 
the middle of the after liner, and there is also a point of contrary 
flexure somewhere between the liners, where, of course, the bend- 
ing moment is zero. 


| instead of merely having them turned out of the solid. As might 


have been expected, the liners came loose, and the experiment had 
to be abandoned. 

The method of covering the shaft entirely with brass is now 
more frequently adopted, and prevents all action in the tube, pro- 
vided the liner is all in one piece. If jointed anywhere there is a 
plane of weakness with an increased chance of failure, and the 
conditions are worse than with the usual liners, as any fracture 


hue! 

monest causes of shaft failure, and the writer does not think the el 

explanation usually given can be correct. It is further proposed to ELEVATION SHEWING =. ~~» c 

review some of the methods that have been suggested to overcome NO OF STERN BUSH /// ao \ | 

this ditficulty, in the hope that a full discussion may lead to the Fig OVERFLOW COCK 


adoption of some plan which will give more satisfactory results in 
the future. 

The general arrangement for supporting the tail-end shaft is | 
as given in Fig.], It shows the shaft, which may be made of either 


Fig! 
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‘and illustrate clearly the variation in stress throughout. 
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Knowing the bending moments at every point, the diagram of 


= care being 


stress can be constructed from the formula p 


| 


which might occur cannot be seen. This method amounts to in- 
creasing the diameter of the shaft inside the tube, but leaves a 
reduced diameter at the propeller where fracture would take 


taken to allow for the difference in value of 1 and I, between the | Place ultimately, even when precautions were taken to prevent 


These stresses are shown in Fig. 11, 
It is 
obvious that at the ends of the liners the shaft will not receive the 


liners and over the liners. 


full contribution of strength due to its increased diameter, so that | 


the stress diagram has been rounded away at the corners as shown. 


increase which is bound to have a serious effect on the shaft. It 


| has been assumed for simplification in this calculation that the 


| value of the brass liner for resisting longitudinal stresses is equal 
| to the material of the shaft, and this no doubt has modified the | 
values obtained. The actual magnitude of these stresses is not | 


iron or steel, supported by two bearings, A and B, the part in way 
of these bearings being sheathed with brass or gun-metal liners, 
usually from gin. to lin. thick. Corrosion occurs at points marked 
1, 2, 3, and its character is too well known to need much descrip- 
tion, though it may be added that the corrosion at points 1 and 2 
isusually more severe than at 3. There isfrequently slight general 
corrosion over the whole body of the shaft, but this is seldom a 
cause of failure, and will not be further referred to, 

Figs. 2 to 9 inclusive illustrate some of the methods suggested, 


great 
that the first business of the shaft is to transmit a twisting moment 
and that the bending moment is entirely subsidiary. 
this light, these stresses become of extreme importance. 
Now, when it is remembered that the shaft is revolving when 
under the action of the bending moment, it is clear that it must be 
bent backwards and forwards 
each revolution, and, owing 


Viewed in | 


| The exact determination of these stresses is a matter of some | 
difficulty, but it is evident that, at these points, there must be an | 


in this case about two tons—but it must not be forgotten | 


water getting in. 

Among other arrangements having the same object in view may 
be mentioned that of Mr. McColl, which consisted in shrinking a 
wrought iron band round the shaft a few inches from the end of 
the liner, and filling in the intervening space with white metal or 
an india-rubber ring. Another plan suggested by Mr. Mudd was 
that of drawing over the shaft a closely-fitting india-rubber sleeve, 
long enough to enter on the taper ends of both liners, thus ex- 
cluding the water completely. 

In some cases these devices appear to have a beneficial effect, 
and it is doubtless owing to this fact that the theory of galvanic 
action has received so much support, and it may be urged against 
the theory here advanced that these methods give a complete 
solution of the problem of preventing corrosion. As explaining 
why the exclusion of the water prevents this corrosion, it may be 


| said that, as the shaft is bent backwards and forwards, the air in 
| the water attacks the material most severely stressed—/.r., at the 


ends of the liners—and when rusting has occurred fresh surfaces 


and in common use, for mitigating the ill-effects of this corrosive | to the change of section, the sea f 
action, hese also are too well known to need description, but | stresses attain their maximum Fi 2.42. | 
will be referred to later on. values at the ends of the liners, | 
While all writers are agreed that corrosion occurs just at the ends | Jeading ultimately to fracture | | 
of the liners, there is not the same agreement among them as to its | of the shaft through fatigue. i 
cause, It is said by some to be solely due to galvanic action. | Jy order to illustrate practi- Ss” } | 
Others say that the corrosion is due to galvanic action plus the | cally the action of bending \ cy \ 
vibration and shock set up by the propeller in striking the water. | moments on revolving shafts H ee er a | TN 7 
Others again have adopted the theory that the water at the ends | of jrregular section, a number ( ) a a? | 
of the liners has a sawing action, which gradually wears away the | of experiments carried 4 
shaft. More recently the idea has been growing up that the | out, of which the following | _ ON | 
corrosion is to be aecounted for in other ways than those named, | may be taken as examples. caeait ik TT WMTEMTAL 
and in the discussion on Mr. Manuel's papert it was suggested | [t may, however, be stated i i | 
that it arose from longitudinal stresses set up by the bending of | that they all bore out the +-<}-——-4+.—--—--—-—-. —_.-_ — __ |. 
the shaft. This opinion was again expressed during the discussion | general result of those here T } ~~ a ee 
on Mr. Hunter's paper on large cargo steamers read before this | described. 
Institution last year. | A series of model shafts | | T T J 
_It may premised that, from the nature of the case, the assump- | were turned out of rolled bar ( } | | =| peer 
tions made can only be rough approximations to the truth, and thus | xteel, all being cut off the 5 — 
the yuantitative results obtained may not be reliable; but it is| came bar, the dimensions i Webaete d a | 
considered certain that some such condition of things as is here | being 3! of those of the tail- s+ 
indicated must exist and exercise immense influence over the pro- | shaft ioe which the previous / Laan ( 
peller shaft. | calculations were made. | 
Referring again to Fig. 1, L represents the draught of | These shafts were held at one 
art, a Say, LYS. | passed through a well-fitting froposed arrangement of | 
diameter of the propeller is 17ft., and there is 3ft. 9in. of the | hrass bush at A, Figs. 12, 13. a ae SO oe { 


"pper blade—22 per cent. of the diameter—standing out of the 
water when the blade is upright The exact position of the centre 
of effort of all four blades is difficult to determine, and will pro- 
bably vary from point to point during one revolution, though it is 
obvious that the same position will recur four times in a revolution. 
Assuming that the worst position is with two blades vertical, it is 
clear that the bending moments produced on the shaft by the 
pressure on the two transverse blades will be equal and opposite, 
and may therefore be neglected. Making the further assumption 
that the two vertical blades are doing at least half the work, we 
may, for the purposes of this investigation, take still-water con- 
ditions in which the centre of effort would be one-third of the 
vertical side of the triangle C D E representing the water pressure 
on the surface of the blades. 
wae position, then, of the centre of effort of the two vertical 
‘lades will be about 4ft. below the centre of the shaft. The resist- 
ance of the ship at this draught, at 9 knots, is estimated approxi- 
mately at eight tons, 
won shaft is assumed to be tixed at the water-tight bulkhead, 
th ere it is held by the packing gland ; and merely supported at 
© after liner, where the force representing this support is taken 


| ducing fracture in a comparatively short time. 


and 14, also another bearing 
gizin. slack at B, and an up- 
ward force of about 487 Ib. was 
applied at the point C, which corresponds to the centre of the 
propeller boss. his load is, of course, very great in proportion 
to the size of the shaft, but was adopted with the object of pro- 
The arrangement 
given shows the enlarged part of the shafts passing through the 
bearings, and the method of applying the load by means of a lever. 
Three shafts were made having enlarged parts turned on them, 
corresponding to brass liners on tail-shafts ; and three others were 
made plain of a uniform diameter throughout equal to that between 
the liners. 

Other diagrams are given, Figs. 15 and 16, showing the bending 
moments and stresses arising from them, under these conditions, 
the calculations being made in the way already described, only 
modified to suit the slightly different circumstances. The chief 
modification is the largely reduced bending moment and conse- 
quent stress at the propeller end of the after liner, due to the 
absence of the force corresponding to the thrust of a propeller. 

The lathe was run at 180 revolutions per minute, and a careful 


gland ct alter end. 


are continually exposed to the attack, thus gradually wasting 
away the material and cutting into the shaft. 

On the other hand, when the water is excluded, this wasting 
does not occur, and the shaft might appear to be in good order, 
though it is possible that it may have been seriously injured by 
the bending action. Cases have occurred where shafts have broken 
at the ends of the liners from which the water has been rigidly 
excluded, showing that galvanic action is not the cause of this cor- 
rosion, and it is believed that several present will be able from their 
own experience to supply many such cases. 

Assuming now that the previous argument is correct, it is neces- 
sary to tind some means of preventing the frequent shaft failures, 
and clearly there are three ways open to treatment :— 

(1) The first method naturally suggests itself, though it is perhaps 
unscientific and wasteful of material, viz., to increase the diameter 
of the shaft to a point where the stresses arising from this bending 
action are negligible. In most cases this would amount to increas- 
ing the diameter of the shaft by, say, 15 per cent., though the 


t> act at the centre of the beari i is and i i i 
pally ng. This force is called P, and is | record kept of the time required to fracture each shaft. The | \¢ . ; 
the pressures per unit length assumed uniform | respective averages are for linered shafts 94 minutes, and for plain 
e bearing. 
ie 5 (2) The second method consists in reducing the bending moment 


There are then the following forces acting on the shaft, viz.:— 
(ae half the total effective thrust of the propeller = 4 tons ; 
ae at a point about 4ft. below the centre of the 
shaft. 
= * = bending moment in foot-tons due to T = 16. 


A pith at ang forty-first session of the Institution of Naval Architects, 
97, 


1 
Institution of Naval Architects, Mr. G. W. Manuel. 


shafts 470 minutes, giving a ratio ry = 5. 

The analysis of these tables and diagrams leads to the following 
conclusions :— 

(1) Every shaft broke at the point indicated by calculation as 
being most severely stressed. (2) The maximum stress per square 
inch at the point of fracture in the plain shaft is greater than in 
the linered shaft. (3) The plain shafts on the average ran four 
to five times as long as the others, indicating greater fitness for 


“on the shaft, and this could be done in three ways, viz.:—(«) By 


re-introducing the outer bearing in the rudder post, which, so far 
as these stresses are concerned, would be of great advantage, 
though its introduction would bring other evils in its train. It 
will be obvious, from an inspeetion of Fig. 1,. that if the end of 
the shaft were supported by a suitable bearing there could be no 
deflection of the kind considered in the calculation, as the reaction 
of this bearing would supply an upward force which would com- 
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pensate for the weight and thrust of the propeller, and thus enor- 
mousty reduce the net bending moment on the shaft. Of course, 
to carry out this arrangement it would be necessary to alter the 
design on the outer post, and make it strong enough to supply this 
reaction and resist lateral deflection, but it is considered that this 
could readily be done, and would more than compensate for any evils 
arising from its introduction. ()) By fitting as light a propeller as 
possible. In one case that came within the writer’s experience, a 
vessel had a propeller weighing about 8} tons, driven by a shaft 
only 103in. diameter, the stern tube and liners all being of normal 
proportions. This boat, now only seven years old, broke no fewer 
than three propeller shafts, and one other was condemned on 
account of this corrosion at the forward end of the after liner. It 
was found on investigation that the stress on the shaft, arrived at 
in the way described, amounted to nearly three tons, and this was 
found to be mainly owing to her enormously heavy-built propeller, 
which was finally discarded in January, 1899, in favour of a solid 
one, weighing under six tons. From this will be seen the importance 
of having a propeller as light as possible. (c) By increasing the 
quantity of water ballast, and thus by increasing the immersion 
of the propeller on a ballast run the centre of effort of the thrust 
would be brought nearer the centre of the shaft. 

(3) The third and last method is to arrange the material in such 
a way that the section of the shaft is continuous, and thus do 
away with the localising of the stresses at particular points. The 
only satisfactory way to do this is to abolish the liners altogether, 
and then the stern tube should be filled with tallow or oil to pre- 
vent the bearings rusting. To ensure complete success, it is advis- 
able to line the lower half of the after bearing with white metal, 
and have a gland at the outside end of the tube, or fit an arrange- 
ment similar to Cedervall’s box, Fig. 17. 

There appears to be no reason why some simple screw gland 
should not be thoroughly effective in holding back the oil or tallow. 
This would be adjusted by the engineer when the vessel is in dry 
dock, and would, of course, be prevented from tightening itself or 
coming back, and be suitably protected from ropes, &c., by guard 
plates. A sketch of what is proposed is submitted, Fig. 18. 

Except for the statement that these shafts are made of either 
iron or steel, nothing has been said about the material ; and, so far 
as this corrosion is concerned, there does not appear to be much 
difference, though it is generally considered that steel shafts are 
more subject toit thaniron. It is perhaps owing to this that there 
is a preference in some quarters for propeller shafts made of good 
serap or faggoted iron ; but owing to the difficulty of obtaining 
iron of uniform quality, it is considered preferable by the writer to 
make propeller shafts of ingot steel. 


THE BRITISH NAVAL ENGINEER: HIS PRESENT 
POSITION AND INFLUENCE ON OUR SEA 
POWER.* 

By D. B. Mortson, Vice-President. 
(Concluded from page 391) 

Junior engineers called upon to undertake senior responsibilities.— 
A number—about 100 at the present time—of engineer officers of 
* engineer” rank are borne ‘‘in lieu of chief engineers” upon 
various steam vessels, principally of the destroyer type, and are, 
therefore, called upon to perform the duties and undertake the 
responsibilities of ‘‘chief engineer” in boats fitted with complicated 
high-speed machinery, developing in some cases as much as § 
indicated horse-power. This arises from the fact that certain 
appointments in the Navy are considered to be of such importance 
that they require an officer of ‘‘chief engineer” rank to perform 
them and undertake the responsibilities connected with them ; 
but, as there are not sufficient officers of this rank in the Navy to 
fill these appointments, they fall upon junior officers of ‘‘engineer” 
rank. These junior officers are thus called upon to bear the 
responsibilities of a rank senior to their own, while their daily rate 
of pay remains unaltered ; and should they be unfortunate enough 
to meet with any accident or breakdown while performing these 
higher and more responsible duties, it would undoubtedly pre- 
judiciously affect their promotion to that higher rank the duties 
of which they are already called upon to perform. This imposition 
upon junior officers of the duties and responsibilities appertaining 
to a senior rank, unaccompanied by the increased pay and privileges 
belonging to that higher rank, has no parallel in any other branch 
of the service. 

When a junior officer in any of the other branches is required 
to perform the duties of a higher rank, he has that acting rank 
conferred upon him, together with the increased pay and privileges 
attaching to it. 

This arrangement is particularly hard upon the engineer officers 
in the case of torpedo boat destroyers, where the ‘‘ engineer” has 
rarely less than three years’ seniority, and is the superior in age and 
relative rank of the commander, who may be a sub-lieutenant of 
about 21 years of age. 

At the present rate of promotion an engineer does not become a 
‘*chief engineer” in her Majesty’s service until he is from 38 to 40 
years of age, and his promotion to “fleet engineer ” takes place 
eight years subsequently, viz., from 46 to 48. A fleet engineer 
has the same duties and responsibilities as a chief, but being an 
officer of greater experience, is usually appointed to the charge of 
the most important ships. He practically continues to hold the 
position of fleet engineer until retirement at the age of 55, as, 
although inspectors of machinery are promoted at the average age 
of 52, there are only 14 out of the total of 900 engineer officers in 
the entire British Navy, including home and foreign dockyards. 
The age at which an engineer is placed ‘‘in lieu of chief” is usually 
about 30, so that for eight years he may be called upon to undertake 
the great responsibilities of a position for which he gets absolutely 
no recognition, either in promotion, pay, or nominal rank. It is 
impossible not to admire the true British pluck of these officers as, 
notwithstanding all their service disabilities and the anxiety con- 
sequent on the rapid development of steam engineering in the 
Navy, which often involve radical changes and inevitable ex- 
periments, they do their work with dogged perseverance, and 
never give in until the intense nervous strain affects their health, 
which, unfortunately, is too often the case even in these times of 
naval peace. 

The fact that the Admiralty does not adopt the obviously just 
and fair course of promoting these junior officers to ‘chief 
engineer ” rank would seem to indicate that such a policy would 
seriously deplete the junior ranks, and by destroying the proper 
proportions of the various ranks would upset the traditional system 
of pay and promotion, and would draw attention to the inadequacy 
of the annual supply of engineers. 

The monstrous injustice of this system would find a parallel in the 
merchant service if the chief engineer of one of our mail steamers 
were suspended, and the second engineer appointed to take up his 
duties and responsibilities, whilst still retaining the position and 
pay of second engineer. 

he men of the engine-room staff, more especially those of the 
stoker ratings, are trained to perform combative duties in connec- 
tion with the armament, landing parties, &c., and they then come 
under the direct control of the executive officers, whose orders at 
all times take precedence ever those of the engineer officers. 

The commands for the performance of these extra departmental 
duties are generally made in an arbitrary and unexpected manner, 
and when the engine-room staff is busily engaged upon important 
overhaul and repair work, whilst the ship isin port, and frequently 
completely disorganise the chief engineer’s plan of work. The 
fact that the engine-room complement at his disposal is diminished, 
however, in no way relieves him of his personal responsibility for 
the execution of all work necessary to maintain the machinery in 
a state of efficiency. 


* Read before the North-East Coast Institution of Engineers and Ship- 
builders, Newcastle-upon-Tyne, March 30th, 1900. 


Courts martial,—Courts martial for the trial of engineer officers 
for even technical offences are constituted entirely of executive 
officers, who are not qualified to understand the intricacies of 
engineering technicalities. Without reflecting in the slightest 
degree upon the honour and integrity of the members of such 
courts martial, it may truly be said that they are necessarily quite 
incompetent to appreciate the significance of much of the evidence 
which it is their duty to sift and adjudicate upon. 

Prohibition of communication with the engineer-in-chief, — The 
engineer officer is entirely cut off from direct communication with 
either the Board of Admiralty or the engineer-in-chief of his own 
department. His communications must all be addressed to the 
captain, who not only has power to comment upon, or even sup- 
press the document, but is by regulation obliged to have it trans- 
cribed and forwarded in his own name, so that the individuality of 
the engineer officer is absolutely sunk. The conditions of the 
naval service no doubt demand that all official communications 
with the Admiralty should pass through the hands of the captain, 
and that he should have the right to comment upon them ; but it 
is very doubtful whether it is in the interests of the nation that 
any communication from a responsible officer should be liable to 
suppression. It is impossible to conceive any good reason for the 
transcription of a letter composed by an officer whose educational 
qualifications certainly fit him to express his ideas — 
and to address the authorities in suitable language. This is only 
one illustration of the systematic manner in which the individu- 
ality of the engineer officer is obliterated, excepting on such 
occasions when blame has to be apportioned. 

It will be seen that the vast responsibilities of the naval engineer 
are not accompanied by a corresponding power of control, or by 
adequate assistance for their proper fulfilment, nor does the posi- 
tion carry with it the rank or emolument due to its importance, 
and to the necessarily high qualifications and onerous duties of its 
occupant, 

The influence of the engineer upon a nacal action.—The influence of 
the naval engineer upon the result of an action can scarcely be over- 
estimated. The first essential of a modern warship is that she 
shall be able to steam, as and when required, in conformity with 
the wishes of her commander, based upon the expectations as to 
her powers, which have been created by the official data supplied 
tohim. Any failure of duty on the part of the engineer, or lack 
of efficiency of the machinery, might render it impossible to place 
or maintain the ship in a position for effective action, or to make 
use of her armament. Therefore, the whole of the potential powers 
of the entire fighting machine are dependent for their active 
development upon the mobility of the ship and the workability of 
her armaments, for both of which the engineer is primarily 
responsible. Inaction the engine-room staff, closed down below 
the protective deck, amid a stifling atmosphere, are called upon to 
perform duties upon which the whole utility and safety of the ship 
may depend. The intense nervous strain created by the realisation 
of the grave though unknown dangers to which they are being sub- 
jected, is unaccompanied by the inspiriting excitement of battle, 
which so greatly enhances the human powers of endurance. Under 
these conditions, strict discipline, cool judgment, and an intimate 
knowledge of every detail of the vast maze of mechanism, are 
esssential to the successful performance of the necessary duties. 

One cannot forget the lives which, even in times of peace, have 
been sacrificed in the engine-rooms of her Majesty’s Navy—deaths 
displaying a noble devotion to duty, and resulting from explosions 
and accidents, appalling and horrible in their associations and 
effects, upon which it is painful to dwell. Such accidents must 
inevitably occur with greater frequency in the stress of battle, when 
the entire mechanism is strained to the utmost, and in view of the 
terrifying effects of escaping high-pressure steam there will at 
times be a great tendency to demoralisation. It is at these times 
that the immense value of the engineer officer will be made apparent. 
He is the man who alone can inspire or restore confidence, and who, 
by his skill, experience, and cool judgment, can minimise the conse- 
quences of an accident and initiate the method of repair. It is 
he who, in moments of dire emergency and panic, when ali others 
fail, will have to remain at his post, and face death, if need be, in 
the fulfilment of his duty ; unstimulated either by the glory and 
glamour of battle or by the hope of that personal distinction and 
recognition which fall to the lot of the ordinary combatant. Is it 
just or wise, in time of peace, to rob this responsible officer of that 
rank and authority which are so vital to the exercise of complete 
disciplinary control ; and then, in time of war, to place him in a 
position where, under the most difficult circumstances, he is called 
upon to exercise absolute control over men who have been taught 
to regard the executive officer as the sole representative of plenary 
authority / 

The danger of such a policy is magnified by the fact that the 
members of the engine-room complement are mainly enlisted at an 
adult age, and having been subjected to naval discipline for only a 
short period, are lacking in that instinctive habit of unquestioning 
obedience and self-repression which is so invaluable when duties 
have to be performed in the face of personal danger. Moreover, 
during an action the engine-room staff are entirely removed from 
the jurisdiction of the executive officer, and the engineer officer 
has therefore to rely entirely upon his own personal influence to 
secure obedience and induce discipline. 

The serious issues involved in the execution of their duties, the 
great potential dangers residing in the boilers and moving 
machinery, and the knowledge that any revealed error of omission 
or commission will be made the subject of a court martial, neces- 
sarily impose a very severe strain upon the responsible officers. 
Under such conditions of life, contentment, enthusiasm, and 
freedom from avoidable causes of irritation, are essential to the 
maintenance of the human machine in a high state of efficiency. 

It will be seen, however, that the naval engineer is called upon to 
undertake grave personal responsibilities without adequate powers 
of control, and to perform important and multifarious duties without 
adequate assistance. He is ever liable for blame, and seldom 
eligible for commendation. Under such dispiriting conditions of 
life, the conscientious performance of his mere duties becomes an 
act of almost heroic virtue. When young, he regrets having 
entered the service. When old, he looks anxiously forward to the 
time when he will be permitted to lay down his heavy burden and 
retire from the service, hoping that he may be fortunate enough to 
escape the numerous pitfalls which beset his path, any one of which 
may land him into a court martial, and envelop the termination of 
his career in an atinosphere of disgrace and humiliation. 

This is the man whom the nation may require at any moment to 
perform, under circumstances requiring the greatest courage and 
devotion, duties which are vital, not only to the safety and com- 
bative efficiency of the ship and her crew, but to the highest 
interests of the nation which it is their purpose to defend, and who 
may be called upon to make the ultimate and greatest sacrifice 
which a man can render to his Queen and country. 

Grace danger of present position and necessity for prompt action.— 
So long as the present serious state of affairs in the engineering 
branch of the Royal Navy is allowed to continue there is undoubt- 
edly a grave danger of disaster overtaking us in a naval war. The 
paper values of ships will not count in warfare, and should a ship 
be unable to steam in accordance with the requirements, she 
would not only run the risk of being put out of action and falling 
a prey to the enemy herself, but by being unable to fulfil her 
functions at the critical moment, she might endanger the other 
vessels in the fleet and imperil the vital issue of a closely contested 
engagement. The conditions of modern naval warfare render it 
impossible to make good defects in organisation, equipment, or 
personnel after war has been declared, because a naval war must 
necessarily be of short duration, and the high degree of skill and 
—_ knowledge required to fit the men in every department for 
the efficient performance of their duties cannot possibly be 
acquired in the short period of time available. It will be of far 
greater value if our efforts are primarily devoted to increasing the 
efficiency of our existing ships rather than to increasing their 
mere numbers and paper values, unaccompanied by the removal of 


render our theoretical naval power really existent and cece to 
to display a very spurious kind of calm which confuses prejan riers 
with panic, but surely no merit can be claimed for the — 


lessly brings them into the full light of publicity, and necessitat, 
the hurried and uneconomical expenditure of energy and y airy 
with the result that, even at the best, the nation is robbed of Calth, 
initial advantages, which would be gained had the remedies bat 
applied. m 
-ublic ignorance regarding such questions as that which is th 
. he 
subject of this paper renders it dangerously easy for the responsibj 
authorities, by means of specious arguments and incomplete pr 
ments, to create a feeling of public confidence which is quite > 
warranted by the true facts of the case, The experiences of i, 
past do not encourage thinking men to repose blind confidence in 
those who are at any given time, according to the vicissitudes . 
party politics, entrusted with the safeguarding of our empin 
Our whole national history teaches us that reforms, no matter te 
obviously essential, are rarely brought about otherwise than bythe 
force of organised and intelligently directed public opinion, "Un 
fortunately the questions at issue are, to a great extent, so recial 
and technical that, by the means hitherto adopted, it has bee 
impossible to educate public opinion up to that state of enlighten, 
ment which alone can endow it with intelligent activity and deter. 
mination, and disaster would seem to be necessary in order to 
convince the responsible authorities that reforms are absolutely 
necessary in the engineering branch of the Navy. , 

The executive branch, which alone is represented on the Board 
of Admiralty, is, to quote the words of one of its own members 
‘a close corporation,” which is very jealously guarded, in stri¢ 
conformity With traditions and ultra-Conservative principles that 
are in many respects irrelevant to, and out of harmony with, the 
requirements of a modern steam navy. The interests of the 
nation demand that the Navy shall be constituted and administered 
in accordance with those principles which are best calculated ty 
conduce to the attainment of maximum efficiency, and traditiona} 
prejudices should not be permitted to interfere with the instituticy 
of reforms which are obviously necessary for the welfare of thy 
empire. 

The existing difficulties and defects were recognised more thay 
twenty years ago, in the early stages of their growth, by such 
prescient and liberal-minded authorities as Admiral Sir Cooper 
Key, Admiral Fellowes, and Sir Edward Reed ; and the necessity 
for drastic reforms in the engineering branch of the Royal Nay; 
has been constantly urged during the whole of the subsequent 
period, but unhappily without any effect whatever. 

In more than one instance those who have in their public utter. 
ances recognised the need for reform have passed into the highest 
administrative position at the Admiralty, but, strange to say, they 
have hitherto failed to give any practical effect to the beliefs which 
they had formerly expressed. 

It is an interesting and significant fact that, as far back as the 
year 1876, an Admiralty Committee, under the chairmanship of Sir 
A. Cooper Key, which was appointed to inquire into the condition 
of the engineering branch, reported unanimously as follows : —“ The 
chief engineer has a large body of men under his immediate orders, 
many of whom are quartered at guns, and have to take an active 
part in action. His duties are in many respects executive. We 
are, therefore, of opinion that engineer officers should in future be 
classed with the military or executive branch of the profession, 
among those who would not on any occasion succeed to command.” 
That important recommendation has not, up to this day, been 
adopted, although during the twenty-three intervening years of 
inaction the necessity for the change has become daily accentuated 
by the rapid development of the new conditions, 

It is surprising, indeed it is alarming, but nevertheless true, 
that in spite of the undeniable importance of the questions at 
issue, and in detiance of unmistakeable evidence of the urgent need 
for their satisfactory solution, the Admiralty have, up to the 
present time, given no sign of their appreciation of the position or 
of any sincere intention to rectify it. Such apathy is inexplicable, 
in the face of an array of facts which should constitute the 
strongest incentive to action on the part of a public department 
which has no legitimate interests to serve but those of the nation, 
and whose first duty it is to place the Navy in the highest possible 
state of efficiency and preparedness for the performance of its 
ultimate momentous functrons, 

With a determined persistency, every effort is being made to 
retain a system which has long outlived the conditions under 
which it was created, and which is quite unsuited to the present 
requirements of the service. It is, therefore, not surprising tv 
any unprejudiced mind that the present state of things has caused 
a feeling of intense dissatisfaction to permeate the ranks of the 
naval engineers, which strikes at the very root of efficiency ; and, 
were the true state of affairs known and realised by the general 
public, there would be a natural anxiety and a disturbance of con- 
fidence which, unfortunately, would be only too well justitied. 

This question cannot be ignored. It is a grave national danger, 
and an immediate solution is imperative, in view of our vast and 
increasing Imperial responsibilities, and of the large number of 
high-powered complicated ships of war now in course of construc- 
tion, for which it will be impossible to find engine-room comple- 
ments of adequate numbers, skill, and experience. 

In view of their special ability to understand the nature and full 
significance of the more or less technical questions which are at 
issue, it isa duty which the engineering professions owe to the 
country to lend their powerful advocacy to the cause of reform. 
That duty devolves with particular directness upon marine 
engineers, and members of this and kindred institutions. The 
gravity of the question demands their attention. Let them speak 
with no uncertain voice, and give to the nation the benefit of their 
life’s experience, and their true and fearless estimation of this 
national danger. 

In order to fulfil any useful purpose, their support must be 
active, and must take the form of ‘arousing professional and lay 
interest in the subject, by collecting and disseminating full 
information as to the facts of the case, and by bringing the subject 
under discussion at the meetings of the various engineering 
institutions. Such action can be effectively undertaken only by an 
organised body, and the writer would venture to suggest that a 
committee, representative of the engineering professions of the 
country, should be formed to deal with the matter. 

There could be no better conclusion to this paper than the 
following impressive and eloquent passage, extracted from one of 
those famous letters which Sir E. J. Reed wrote to the Times in 
1877 :—“‘If this Navy of which I am writing belonged to the few 
politicians and admirals who regulate it we might smile at the 
absurdity of such arrangements, and there leave the matter. But 
. . « + the Navy of Britain belongs to the people of Britain, 
and the depression, I would even say the degradation, of a class of 
officers upon whom its efficiency and glory must so largely depend 
in future, is a matter of the most serious public concern. . + + + 
It is shameful to leave an evil of this kind to wait for redress until 
the engineers themselves require and demandit, Their interest 
the matter, however great, is only secondary ; it is for the 
country’s interest that the position of naval engineers should be 
raised to a level compiling to the greatness of their present 
rust, and to the weight of their enlarged responsibilities.” 

Addendum.—Since the above paper was written, the statement 
of the First Lord of the Admiralty, explanatory of the Navy 
Estimates for 1900-1901, has been published, and it contains the 
following passage referring to engineer officers :—‘‘ The promote, 
status, and pay of engineer officers have been recently considere 
by a committee of the Board, with the result that the following 
have been approved :—The list of chief inspectors 
machinery has been increased from five to eight, and that ° 


vealed at a moment of national danger ; when, owing to the ne “sf 
of every precaution dictated by reason and duty, disaster °° 
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machinery from eight to thirteen ; the engineer-in- 
n given the relative rank of _Trear-admiral ; the rank 

taff-engineer has been abolished ; chief engineers will rank 
é* lieutenants of eight years’ seniority, instead of, as now, 
= but after lieutenants, and engineers on promotion will 
= with lieutenants instead of with but after. In other 
rad ts the relative rank of engineer officers remains un- 
ed. Engineers will be given a new scale of pay, viz. :— 
change notion, 10s. a day; after four years, Ils. a day ; after 
pe years, 12s. a day ; and the allowance of 1s. a day at present 
oe to senior engineers for all ships will be replaced by a scale 
erying according to responsibility, from 1s, to 2s, 6d. a day.” It 
ibe seen that the changes proposed are of a trivial character, 
be jeave untouched all the questions of vital importance. It is 
difficult to conceive the spirit which prompts responsible ministers 
and public officials to deal with national interests in a manner 
which savours of levity, and which would appear to indicate that 
their chief object is to stifle criticism by granting minor con- 
_ and so create an impression in the public mind that 


sions 
= ‘entire question has been thoroughly considered and effectively 


dealt with. 


+ anectors of 
chief has bee’ 


THE INSTITUTION OF CIVIL ENGINEERS. 
RAILS IN GREAT BRITAIN, 

Av the ordinary meeting on Tuesday, April 10th, Sir Douglas 
Fox, president, in the chair, two papers were read. 

In the first of these, on ‘‘ The Development of the Manufacture 

and Use of Rails in Great Britain,” by Sir Isaac Lowthian Bell, 
Bart., LL.D., F.R.S., M. Inst. C.E., the author traced the history 
of the development of wrought iron and steel manufacture, with 
particular reference to its eugene for rolling into rails. 
Comparison was made of the relative loss of weight of iron and 
steel rails due to wear in use. Experiments made by the author 
in order to study the circumstances which influence the compara- 
tive rapidity of the disappearance of carbon and_ phosphorus from 
the liquefied metal were then referred to. With regard to the 
properties of Bessemer steel, the author commented on the irre- 
gularity in the strength of rails produced from this metal. 
Results of experimental tests of rails, by fracture under a 
falling weight, were given. Rails rolled from the upper, middle, 
and lower parts of the ingot were compared in this manner, and 
also by chemical analysis. The results of an experimental investi- 
gation of the deflection of rails at various speeds of the train were 
riven. These tended to prove that the deflection, and therefore 
the pressure on the rail, diminished as the speed increased. The 
author referred to the extreme brittleness of rails after use, and 
also to the grinding effect of traffic on the rails. The molecular 
change brought about in rails by use, and the effects of the 
presence of phosphorus and silicon in the material of rails were 
touched upon. In conclusion, the author remarked that the 
durability of rails manufactured by the basic process had proved 
gual to that of steel rails manufactured from hematite ore. 


WEAR OF STEEL RAILS IN TUNNELS. 

In the second paper, on ‘‘ The Wear of Steel Rails in Tunnels,” 
by Thomas Andrews, F.R.S., M. Inst. C.E., the author investi- 
gated the effects of the deteriorating influences peculiar to rails 
laid in tunnels, Among these were the increased corrosion of the 
surface of the rail, due to the action of moist chemical vapours, 
and the increased chemical action of the ballast on the foot of the 
rail; the ballast, on account of its porous nature, absorbed the 
chemical vapours and hence acted with increased deteriorative 
force on the rails. 

The author had made a careful examination of a rail which had 
done its life’s work in such a situation. The results of this 
examination were given, with reference to the mechanical, 
chemical, and physical changes which the rail had undergone 
during its life in the tunnel. The rail had been laid in a tunnel 
for seven years, on a straight piece of road having a falling 
gradient of 1 in 90, and it had carried the main line traffic during 
this tine without fracture. The tunnel was about 1000 yards in 
length, and it was situated fairly near the sea coast. It lay ina 
direction nearly north and south. This fact was pointed out, as 
the author had observed indications that magnetisation exerted an 
ce tending to increase the corrosibility of steel in certain 
solutions, 

The rail, which originally weighed 84 lb. per yard, had lost 
weight at the rate of 2°8 lb. per yard per annum, and on the 
face the rail had worn down to the extent of gin. The chemical 
analysis showed that sulphur was present in considerable excess, 
but otherwise the general composition of the steel was excellent. 
The physical tests showed a very good result, the strength of the 
metal being normal, and an elongation of 27 per cent. being 
obtained. To obviate the excessive wear of rails in tunnels, the 
author advocated the employment of a heavier section of rail, 
with a wider wearing surface. He also expressed the opinion that, 
as a general rule, rails in tunnels should only be allowed to 
remain in the permanent way for one-half—or, in some cases, only 
one-third—of the time that is usually allowed for the ordinary use 
outside tunnels, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Nor much of importance has transpired this week in the iron 
rade of this district. The attendance on ‘Change this—Thursday 
~afternoon in Birmingham was largely of a holiday sort. Sales 
vere therefore slow, but prices were well upheld, and the inquiries 
ndicated that there will soon be plenty of orders again about. The 
dvance of 5s, per ton announced on quarter-day by the Unmarked 
Bar Association, making the new basis price £10 15s., was confirmed. 

So too was the advance of 5s. declared last week in hoops, making 
the price £10 17s, 6d. to £11, and sellers reported that they 
believed they should have no difficulty in realising these rates in the 

hew quarter, 

Bars to-day sold freely on the basis of £11 10s. for best branded 
sorts, £10 10s. to £10 15s. for merchant sorts, and £10 7s. 6d. to 
£10 15s, nominal for unmarked ditto. Rivet iron was £10 15s. to 
£11 5s. on the open market, with a somewhat easier tendeacy in 
actual sales, and tube-making strip was £10 to £10 10s. nominal. 

€ current price of £11 10s. for marked bars has now existed for 
only a fortnight short of three months, and makers declare there 
has been little if any underselling. 

Sheets were a department in which makers this afternoon were 
asking 2s, 6d. to 5s, per ton above the prices prevailing prior to 
quarter-day. Doubles were £11 to £11 5s.; singles, £10 17s. 6d. 
to £11 2s, 6d.; and lattens, £11 12s. 6d. to £11 17s. 6d. Galvanised 
corrugated sheets were quoted £15 f.o.b, Liverpool, and sellers 
reported a good demand, with shipments large and trade generally 
improving. Export merchants have lately given out some very 
Satisfactory contracts for the Australian and South American 
markets, though East Indian and South African business is 
naturally much below the average just now. 

The Committee of the Unmarked Bar Association have just 
Presented a report on the progress of the proposal to form a fede- 
ration with the other bar iron associations in the country. It is 
ee that a meeting of the Council of the Staffordshire body 
den recently been held, at which representatives were present from 

otland, the North of England, Yorkshire, and South Wales, and 

“eg Joint progress was made in the consideration of the rules 

ch are to govern the new amalgamation. The draft rules will 


shortly be referred to each separate association for consideration, 
and the suggested alterations, if any, will then be submitted toa 
further meeting of the Council. Altogether, therefore, it seems 
that the new Federation, which may have an important effect 
upon the future of prices in the English and Scotch bar iron trade, 
is in a fair way of being carried through. 

Steel makers reported order books this afternoon well filled, 
with business offering up to the end of the year. Bessemer billets 
were £7 15s. to £7 17s. 6d.; mild steel bars, £9 12s. 6d. to £10; 
plates, £9 12s. 6d. to £9 17s. 6d.; girders, £9 2s, 6d. to £9 7s, 6d.; 
and angles, £8 15s, to £9 5s. 

Pig iron again occupied an excellent position at strong rates. 
Derbyshire pigs were 76s. to 78s. for forge sorts, Northampton 
and Lincoln brands 75s. to 77s. 6d., and North Staffordshire 77s. 
to 79s, nominal, These are the open market rates, though inactual 
business rather less would be accepted in some instances for good 
contracts. Foundry ircn is very scarce and dear, two or three 
firms having no more iron to sell, At the Staffordshire furnaces 
stocks are reported very limited, while the output is not being 
much increased, Staffordshire medium, as i as best classes 
of pigs, are now realising the best rates obtainable this year. 
Cinder forge pigs are 72s. 6d. to 75s., part mines 75s. to 77s. 6d., 
all mines 77s. 6d. to 82s, 6d., best ditto 90s. to 100s., and cold 
blast 125s, per ton. 

In the copper market prices are well preserved, notwithstanding 
a reported increase in the visible supply of over 2000 tons, bringing 
the figures under this head up to 26,642 tons at date, compared 
with 24,632 tons at the end of March, and 23,513 tons a month 
back. Standard cash realises at date £78 15s., while the three 
months’ price is £77 10s. Tough is quoted on the open market 
£80 10s. to £81 10s.; best selected, £81 10s. to £82 15s.; and strong 
sheets, £88 to £90. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Muunchester,—The question that is again becoming foremost is 
whether prices are not very nearly at their maximum, ard the 
answer to this would seem to be that if the indications of return- 
ing American competition in the iron and steel markets of this 
country are really a prelude to any considerable importations from 
the United States, there can be little possibility of prices touching 
any much higher point than they haye already reached. Reports 
that purchases of American pig iron have recently been made in this 
district by consumers, and that there are further quantities offering 
on the market have already had a moderating effect upon prices, 
and the same also applies to some branches of the steel trade, 
where American materia! is offering at considerably under the 
quotations of English manufacturers. So far, it can scarcely be 
said that the competition from America has assumed any really 
threatening proportions, and certainly it does not affect the ex- 
ceedingly strong position of English makers and manufacturers. 
It is, however, sufficient to create a feeling of uncertainty with 
regard to the future, which checks present buying of any moment, 
and to encourage ‘‘bear” operations on the part of speculative 
merchants for long forward delivery. 

For the opening market immediately after the holidays there was 
a fair attendance on the iron ‘Change meeting at Manchester on 
Tuesday, but business, taking it all through, was slow, with rather 
a weak tone as regards prices. Users of pig iron continue to buy 
very cautiously, and it is exceptional where purchases are made 
beyond immediate actual requirements, Makers, although they 
are not atall anxious sellers, as in most cases they are mostly well 
sold for some time forward, are scarcely so strong in hold- 
ing to their recent maximum quotations. Delivered Man- 
chester, Lancashire foundry pig iron can scarcély be quoted more 
than about 82s., less 25; Lincolnshire, 80s. 6d. net; and 
Derbyshire, 81s. to 82s. net, with forge qualities, delivered 
Warrington, 81s., less 24, for Lancashire, and 79s, 2d. net for 
Lincolnshire. Middlesbrough iron, delivered by rail Manchester, 
has been offered at about 86s. 4d. to 86s. 10d. net, and for delivery 
towards the end of the year could be bought at quite 1s. to 1s. 6d. 
under these figures. Scotch iron, delivered Radinte docks, 
averages about 84s. 6d. net, with forward sellers at under this 
figure. Some considerable purchases of American pig iron for 
delivery in this district are reported, and buyers state that they 
could have bought in larger quantities if they had cared to do so. 
The prices now being quoted for American pig iron, delivered in 
this district, are lower than those recently ruling, foundry qualities, 
delivered Manchester docks, being quoted about 78s., and forge 
qualities have been sold at Liverpool at 74s. 6d. net cash. 

Finished iron makers are exceedingly strong at full list rates, 
and they are mostly well sold over the next three months, although 
they are not booking actually new business of any weight. De- 
livered Manchester district, £10 5s. remains the minimum for 
Lancashire and £10 10s. for North Staffordshire bars ; £11 5s. to 
£11 7s. 6d. for sheets, and £10 12s. 6d. for random to £10 17s. 6d. 
for special cut lengths of hoops, delivered in the Manchester 
district, and 2s. 6d. less for shipment. 

No material change is noticeable so far as the steel trade is con- 
cerned, and quotations are on much the same basis as those last 
given. For No. 3 foundry hematite makers are steady at about 
96s., less 24, with local billets £7 10s. to £7 12s. 6d. net cash ; steel 
bars range from £9 12s. 6d. and £9 15s. to £10 5s. ; and boiler 
plates remain at £10 5s., less 24, delivered in the Manchester 
district. 

Activity is still being well maintained throughout all branches of 
the engineering trades, and the reports coming to hand continue 
generally of a satisfactory character as to the prospects for the 
future. The monthly returns of the Amalgamated Society of 
Engineers show a further reduction in the unemployed list, there 
being now only 1655 on donation, out of a total membership of 
85,529, representing well under 2 per cent., whilst the number on 
sick benefit has also been greatly diminished. Locally, it is 
reported that trade is good, and the members are maintaining 
their positions in the workshops. In Manchester the unemployed 
list is about 14 per cent. of the membership, and but for temporary 
suspensions at two or three shops the percentage would have been 
much less, judging from the number of men that have been sent 
to jobs in this and other towns through the medium of the Man- 
chester vacant-book keeper. 

The district delegate of the above society, in his report for the 
month, stated that overtime was still largely resorted to by the 
principal engineering firms in the Manchester district. All the 
efforts of the society to check it, even in a limited measure, had 
up to the present met with but scant success. It was with regret 
that he had to place on record the fact that the forty hours per 
month limit of overtime was being honoured more in the breach 
than in the observance, and whilst they viewed with satisfaction 
the prospect of a continuance of good trade for a considerable time 
to come, they were of opinion that the best interests of both the 
employers and the workmen would be served by the utilisation of 
the surplus labour, in lieu of the prevailing system of overtime, to 
meet cases of urgency and emergency. 

Mr. Arthur Coventry, of the firm of Smith and Coventry, 
Salford, who followed the late Col. H. C. 8. Dyer as president of 
the Manchester Engineering Trades Employers’ Association, has 
again been unanimously elected to the post, in succession to Samuel 
Dixon, of Kendal and Gent, who has filled the office during the 
past twelve months. 

For all descriptions of fuel an active demand continues to be 
reported, and the holiday stoppages of the pits during the past 
week, with the consequent lessened output coming upon the 
market, have not, considering the already very limited supplies, 
tended to improve the position, at any rate from the consumer’s 
point of view. The demand for house-fire —a is still 
exceptionally good for the time of the year, this no doubt being due 
to the very backward season, and collieries are mostly considerably 


in arrears with deliveries on account of their orders, whilst prices 
are exceedingly strong at the full list rates. 

Requirements for iron-making, steam, and general manufacturing 
purposes, show no falling off, and there is a continued shortness of 
supplies both in the lower qualities of round coal for steam and 
forge requirements and in slack for engine fuel, with the result 
that prices are being fully maintained at maximum rates. Steam 
and forge coals are being quoted from 12s. to 13s. at the pit. With 
respect to engine classes of fuel, although the further advance 
recently made by the Manchester collieries, and in the surrounding 
neighbourhood, which was practically a levelling up to the prices 
ruling in other Lancashire districts, has not been followed by the 
West Lancashire coalowners, the tendency is towards a hardening 
up in prices, and the lower qualities of slack are only in exceptional 
cases obtainable under 10s. per ton, whilst better sorts are being 
quoted from 11s. up to 11s. 6d. per ton at the pit mouth. 

The shipping demand has fallen off considerably during the last 
few weeks, and this is evidently due to buyers refraining from plac- 
ing orders at the basis rates for steam coal recently decided upon 
by the Lancashire collieries. These prices are in proportion con- 
siderably above the inland pit prices for similar classes of fuel, and 
also above the price at which ordinary house-fire qualities can be 
shipped at the ports. Already there are rumours of some breaking 
away from the basis quoted rates, but officially these remain at 16s. 
delivered Garston docks or High Level, Liverpool, with, however, 
not much business being put through. 

Coke continues in as pressing request as ever, and makers are so 
far behind with their orders that where new business has to be given 
out it is difficult to place it except at some advance on the current 
list basis, which remains at about 24s. to 25s. for ordinary furnace 
qualities, and 29s. up to 32s, for foundry cokes at the ovens. 

Barrow.—There is still very great life and activity in the hematite 
pig iron trade, and the supply of crude metal is largely below the 
demand. Prices are very firm at 86s. to 90s. for makers’ iron, net 
f.o.b., and warrant sellers are at 86s. 14d. net cash, buyers 86s. 1d. 
Further clearances of stock have been made this week to theextent 
of 5288 tons. There is now in stock 122,432 tons, being a reduction 
since the beginning of the year of 74,415 tons. Further with- 
drawals from stock are expected. There are 44 furnaces on blast, 
two of them being on spiegel, as compared with 43 furnaces in 
the corresponding week of last year. 

Iron ore is very brisk, and the supply is still inadequate from 
native mines. Good average qualities are quoted at 18s, per ton 
net at mines. Spanish ores, which are in increasing import, are 
firm at 22s. delivered at West Coast ports. Additional supplies 
are being arranged for. 

The steel trade is brisk in every department, and orders are as 
numerous as they are heavy, and pressing for delivery. Heavy 
steel rails are in very full demand on home, colonial, and foreign 
account, and the orders held are very considerable, alike in weight 
and in number. Indian State Railways continue to draw very 
large supplies of material from this district. Prices are very 
steady at £7 10s. for heavy sections, and £9 for light sections, net 
f.o.b. Ship plates are in very full inquiry, and orders are likely 
to increase. Prices are very firm at £8 7s. 6d. There is a good 
business in hoops, slabs, wire rods, and all other kinds of steel 
produce. 

The shipbuilding trade is very actively employed, and builders 
are busy at work on the very important orders held. Mr. A. 
Adamson, the local director of Vickers, Sons, and Maxim’s esta- 
blishment at Barrow, and its general manager, has tendered his 
resignation after twelve years’ service at the Naval Construction 
Works; and Mr. A. B. Gowan, the shipyard manager at these 
works, has also resigned his post. Mr. Boolds, the general 
manager of Sir Raylton Dixon’s shipyard, Middlesbrough, has 
been appointed to succeed Mr. Gowan. 

Coal and coke are in very active demand, and orders cannot be 
executed up to delivery time. Prices are high, and somewhat 
prohibitive. 

The export shipping trade is fairly employed. The shipments 
of iron last week represent 9149 tons, and steel 7623 tons, as com- 
pared with 11,155 tons of iron and 11,738 tons of steel in the 
corresponding week of last year, a decrease of 2006 tons in 
iron, and in steel a decline of 4095 tons. The total shipments to 
date stand at 246,836 tons of iron, and 128,287 tons of steel, as 
compared with 133,426 tons of iron, and 143,772 tons of steel in 
the corresponding period of last year, an increase in iron of 
113,410 tons, and in steel a falling off of 15,485 tons. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue Easter Holidays have not been unduly prolonged in the 
Yorkshire colliery district. Several coalowners did their best to 
resume work on the 17th and 18th instant, but the men showed no 
eagerness to return, and there was not a great deal done before 
the 19th. Prices remain very much as previously reported, values 
continuing remarkably firm considering the advanced period of the 
year. A continuance of the mild weather which set in on the 
18th instant would promptly bring about easier rates for house 
fuel. Current quotations for best Silkstones are l4s. to 15s. per 
ton ; Barnsley house, 14s. to 14s. 6d.; nuts, from 13s. 6d. per ton. 
Steam coal, both for inland trade and for export, was in large de- 
mand prior to the Easter Holidays, and the stoppage will cause 
increased pressure during next week for Hull and the Humber 
generally. Quotations vary considerably, 16s. to 17s. per ton 

ing readily paid for best Barnsley hards. Engine fuel is as much 
in request as ever, and small coal is firmer through the advances 
obtained in Lancashire. Nuts are 7s. to 12s. per ton; screened 
slack, 9s. per ton. For coke there is a larger call than the output 
can cover, the production being limited by the available supplies 
of small coal. From 21s, 6d. to 23s. 6d. per ton is readily paid. 

In the iron trade prices are still tending upwards, the supply 
being again beneath the demand, with the result that warrants are 
being drawn upon to a considerable extent. West Coast hematite 
ore gets scarcer, while the output by the Scottish makers is some- 
what short. It is stated that the Scottish ironmasters are making 
more money by selling their coal at the present advanced rates 
than by using it up to manufacture iron. w materials are again 
higher. West Coast hematites delivered in Sheffield fetch 93s. to 
94s. per ton ; East Coast, 92s. to 93s. per ton; Lincolnshire No. 3 
foundry, 75s. to 76s. 6d. per ton; forge ditto, 73s. 6d. to 74s.; 
Derbyshire No. 3 foundry, 77s. 6d. to 78s. 6d.; forge ditto, 71s. to 
72s. 6d. These figures represent an advance ranging from Is. to 
3s. per ton. In finished iron bars are selling at £10 lis. to 
£11 5s.; sheets, £12 to £12 5s. 

In the steel trade the advance of 10s. per ton in Bessemer and 
Siemens steels has been somewhat severely felt, but makers say 
that material, wages, and other means of production have gone up 
so sharply that they could not help themselves, and express the 
opinion that they may yet have to put prices still higher. Makers 
of the highest class steels complain that they cannot get advanced 
values so easily, the reason being that there is amongst them no 
combination effective enough to raise values to the requisite 
amount. 

Mr. Alexander Adamson, J.P., managing-director of Vickers, 
Sons, and Maxim’s Naval Construction Works, Barrow, has re- 
signed his position. Mr. Adamson has had sole control of that 
great establishment for twelve years, and under his management 
the Barrow Works have made remarkable progress, and turned 
out many important additions to the British Navy. His successor 
is Mr. James H. Boolds, manager to Sir Raylton Dixon and Com- 
pany, Limited, shipbuilders, Middlesborough, Mr. Boolds is a son 
of the late Mr. Henry J. Boolds, for several years the principal 
surveyor of Lloyd’s in the Greenock district. He served his 
apprenticeship with Messrs. Duncan and Company, Port Glasgow, 
and was afterwards for some time with Messrs. Denny, ship- 
builders, of Dumbarton. 
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80s.; Gartsherrie and Calder, Nos. 1, 90s.; Nos. 3, 80s.; Summer- | £9 15s.; angles at usual extras. Sheet iron, ¢ 
NORTH OF ENGLAND. lee, No. 1, 91s.; No. 3, 8Is.; Coltness, No. 1, 92s. 6d.; No. 3, Sls.; | £11 12s. 6d.; steel, £11 5s. to £11 10s.; steel rails’ Peon Ps 
(From our own Correspondent.) Glengarnock at Ardrossan, No. 1, 86s.; No. 3, 81s.; Eglinton at | to £7 12s. 6d.; light, £8 10s. to £8 12s. 6d. Sleepers’ * 10s, 
THOUGH since b chee d after the holidays the pig | Ardrossan or Troon, and Dallmellington at Ayr, Nos. 1, 81s. 6d.; | channels, &c., according to section and specification, Be gles, 
iron warrant market has been weak; owing to the speculators | Nos. 3, 79s.; Shotts at Leith ; No. 1, 90s.; No. 3, 80s.; Carron at | steel : Tin-plate bars, £7 5s.; Siemens, best, £7 7s, 6d. ne 


realising the general pig iron market has maintained its position 
very well, because almost everything is in favour of sellers, and it 
becomes more difficult every day to secure supplies of the higher 


qualities of pig iron, more especially as the production of them has | 


been curtailed during the last week, as owing to the short supply 
of coke a number of the furnaces have been put on slack blast. The 
result of this is that less pig iron is made, and of what is produced 
forge qualities are predominant. This causes much inconvenience 


to those who have to ship iron, because they require mostly No. 3. | 


On account of this scarcity No. 3 is relatively dearer than either | 


No. 4 foundry or grey forge, and probably at no time has so much 
difficulty been experienced in getting No. 3, though the production 
of pig iron in the North of England was never as extensive as it is 
at present. 

Makers would like to increase the output, but the matter does 


| 
| 
| 


not rest with them, for while they have idle furnaces which could | 


be re-lighted, they cannot get the fuel for additional furnaces. 


On | 
this account there are heavy withdrawals from the stock in the | would produce an easier feeling on this side. 


public stores, so much so that on Wednesday night Connal’s had | 


only 31,931 tons of Cleveland pig iron in store, a decrease of 9251 | be 


Grangemouth, No. 1, 91s.; No. 3, 82s. 6d. per ton. 

The amount of business doing at the moment in raw iron is 
limited. Purchases have been made sparingly, both for home use 
and export, and comparatively little speculative business is being 
done. The reaction noticed on several days in the prices of 
warrants is believed to be merely temporary, and has been 
attributed to the absence of influential support during the 
holidays. 

There are eighty-four furnaces in blast in Scotland, compared 
with eighty-two at this time last year, and of the total forty are 
producing hematite, thirty-eight ordinary, and six basic iron. 

Since last report hematite iron has had a marked advance. 
Merchants now quote Scotch-made hematite 99s. per ton for 
delivery at the steel works. 

The reports coming from America in the last few days have not 
been quite so favourable, and there can be no question that, if 
business were to become slack in the States, that circumstance 
At the same time it 
is — to doubt whether any considerable supplies of pig iron could 

wrought from America, during the four months so far, to meet 


tons for the month. Makers themselves in nearly all cases are | the scarcity that is threateningin our home supplies. Inthe mean- 


said to be practically cleared out of stock. The above-named 
stock of Connal and Co. is the smallest ever held by them since 


they took over the business of the Cleveland Iron Store Company, | ¢ a Yu § 
| reducing the total to 166,588 tons, and showing a decrease of 


in 1876, with the exception of that reported during the Durham 
miners’ strike of 1892, when the quantity was reduced to about 
10,000 tons. The contrast between the stock held now and that 
of a few years ago is very marked, the latter reaching 130,000 
tons of Cleveland iron and about 110,000 tons of Middlesbrough 
hematite. To-day’s stock of the latter is only 5100 tons. 

The price of No. 3 Cleveland G.M.B. pig iron is firm this week at 
78s. per ton, being little affected by the ‘‘ slump” which took place 
in warrants on Wednesday, owing to speculators realising. 


the speculators mostly operate, and while on that day Scotch war- 
rants fell no less than Is. 5}d., Cleveland only dropped 44d., and 


the latter was close upon 3s. per ton dearer than Scotch, which, | : 
under ordinary circumstances are the higher by 4s. to 5s. per ton, | broad are very much better than the average for this season, the 
Owing to these high prices the Cleveland makers are losing a good | 

| remarkably heavy. 


deal of their Scotch trade, indeed the quantity sent has not been 
so small for very many years. But as they have found other 


markets for their iron the Cleveland producers are not at present | c v a a 
| easier, this being due to the large and steady supplies obtained 


proposing to lower their prices to the level of what would enable 
them to secure as much of the Scotch trade as they have hitherto 
been getting. When the continental trade slackens they will have 
reason to consider the question. No. 4 foundry and grey forge 
are relatively cheaper than No. 3, for they are not so scarce, and 
the output of them during the last week or so has been increased, 
while that of No. 3 has fallen off. No. 4 foundry can be bought at 
76s., grey forge at 75s., and mottled and white iron at 74s. 6d. 
Producers are not very ready to sell for forward delivery at these 
figures, as they believe that the value of iron will improve as the 
spring progresses. 

The exports of pig iron from the Cleveland district are good this 
month, notwithstanding the holidays, the quantity shipped up to 
the 18th being 69,221 tons, as compared with 70,072 tons last 
month and 72,358 tons in April last year to equal date. e 
deliveries to Scotland have fallen off very greatly, but that is only 
what might be expected, seeing that the price of Cleveland iron is 
relatively much higher than Scotch. 

The Cleveland Mineowners’ Association on Wednesday agreed 
to give the men employed at the ironstone mines an advance of 
11} per cent., to date from Monday last, and to continue in force 
for six months. Their last advance was given in October last, 
since which time the realised price of Cleveland pig iron has gone 
up lls. 6d. per ton, and the blast furnacemen, whose wages are 
regulated by sliding scale, have had 144 per cent. advance. 

e finished iron and steel industries are somewhat quiet this 
week so far as the distribution of fresh orders are concerned, but 
that is because of the holidays, and does not indicate any change in 
the condition or prospects of trade. Thecurrent price for common 
iron bars is £9 10s.; for best bars, £10; and producers have no 
difficulty in securing these figures. Steel ship plates are at 
£8 7s. 6d.; steel boiler plates, £9 10s.; iron ship plates, £8 10s.; 
iron ship angles, £8 7s. 6d.; steel ship angles, Es 5s.; all less 25 
per cent. f.o.t. All the manufacturers are well sold ahead, and 
are now well abreast of their contracts ; the somewhat irregular 
working of the shipyards, owing to the recent bad weather, having 
enabled them to get into this position. Heavy steel rails cannot 
well be bought under £7 15s. net per ton at works. 

The engineering industries are as satisfactory as ever, there 
being no lack of work in any branch. The North-Eastern Railway 
Company is about to greatly enlarge the North-road Engine 
Works at Darlington, and has decided to put up an engineering 
shop, 507ft. long and 196ft. wide, and is asking for tenders for 
the iron and steel girders, roofing, &c., required. The company 
also has in contemplation the doubling of the railway between 
Barnard Castle and Bishop Auckland, the coke traffic between 
Durham and the West Coast having increased so greatly of late 
that a single line between these points does not answer require- 
ments. 

The coal trade is satisfactory, but naturally the production has 
been greatly curtailed this week, as the collieries were idle during 
the first two days on account of the holidays. Best steam coals 
are firm at 18s, 6d. per ton f.o.b., even second-hand sellers declin- 
ing to take less, and 19s. has been paid for next month, while 
steam smalls vary between Ils. 6d. and 12s. Gas coals have been 
sold in considerable quantities at 17s. per ton f.o.b., and it is not 
easy to secure any at less for early loading, but one of the London 
gas companies is reported to have bought at 16s. f.o.b. for summer 
delivery. Ordinary bunker coals are firm at 16s. 6d. Blast 
furnace coke of medium quality cannot now be had under 28s. per 
ton at the furnaces on Teesside, while best foundry coke ranges 
from 32s, 6d. to 35s. per ton f.o.b. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE holiday season has affected business to a greater extent 
than has been usual, the reason being that in Glasgow and several 
other centres of labour in the West of Scotland spring holidays 
have been observed in the course of the past week, and for several 
days comparatively little work has been done. In not a few 
instances workmen have only been too ready to prolong their 
holiday, and for this and other reasons the week has been quite a 
broken one. 

Glasgow pig iron market was closed from Thursday of last week 
till Tuesday. On its reopening there was only a small demand for 
pig iron, and the tone of the market has accordingly been rather 
slow ; at the same time the position of the pig iron trade is such 
that the present high prices are not unlikely to be maintained. 
Business has been done in Scotch warrants between 76s. 10d. and 
76s. 2d. cash, and 77s. to 76s. 3d. one month. Cleveland pigs are 
very scarce, and the price of this class of iron is, relatively to that 
of other sorts, exceptionally high. A lot of Cleveland warrants 
changed hands at 98s, 6d. for delivery in six days; but there is in 
reality little or no iron available. Cumberland hematite has sold 
at 86s. 1$d. and 86s. cash, 85s. 9d. for delivery on 9th May, and 
86s. 94d. to 86s. one month. 

There has been a further all-round advance in the prices of 
Scotch makers’ pig iron:—Govan, f.o.b. at Glasgow, No. 1, is 
quoted 78s.; No. 3, 77s.; Monkland not quoted ; Wishaw and 


Carnbroe, Nos, 1, 82s, 6d.; Nos, 3, 80s.; Clyde, No. 1, 89s.; No. 3, 


| 


The | 


decline in price was chiefly contined to Scotch warrants, as in them | Of 1899. 


| from the collieries, the miners working exceedingly well. 


| there would only be a minimum of work and business, 
| siderable coal shipments took place, particularly from Cardiff. 


| 


time, while the pig iron shipments are larger than usual, the reduc- 
tion in stock continues. During the week there has been a further 
Jecrease of 5784 tons in the stock in Connal’s Glasgow stores, 


5784 tons since the beginning of the year. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 10,148 tons, compared with 3537 tons in the 
corresponding week of last year. There was despatched to the 
United States 514 tons, Canada 162, South America 182, India 217, 
Australia 285, Italy 1180, Germany 1385, Russia 12, Holland 1395, 
Spain and Portugal 60, China and Japan 105, other countries 300, 
the coastwise shipments being 4540, against 1261 in the same week 


The finished iron and steel trades are well employed, and _busi- 


| ness is being done at firm prices. 


The coal trade is in a very favourable condition. The shipments 
clearances for the past week, taking the holiday into account, being 
The demand for household coals for home 
consumption is very good, and coals for manufacturing purposes 
go off as well as ever.  Prit#s‘are, however, on the whole a shade 


Prices 


at Glasgow harbour are for main coal 13s. 6d. to 14s.; steam and 
splint, 14s. 6d. to 15s.; and ell, 14s. 6d. to 15s. 6d. per ton. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

A Goob run of work was shown at collieries and ports just before 
the holidays, as it was well understood by coalowners, shippers, 
and colliers, that from Thursday evening to the next Wednesday 
Some con- 
In 
the course of a few days large quantities were sent to the Cape and 
Simonstown, over 10,000 tons to Monte Video, 5600 tons to Port 
Said, 5800 tons to Bombay, and 4300 tons to Marseilles. The 
returns of coal exported from Wales obtained by the request of 
Mr. D, A. Thomas, M.P., who is now taking up the rdle once ably 
undertaken by Mr. Richard Fothergill, afford interesting details. 
I note that the quantity actually exported in 1898 was 8,817,183 
tons, and in 1899 13,845,088 tons. Of these quantities France in 
1898 imported 1,877,000 tons, and in 1899 2,994,000 tons. Italy 
took 1,418,000 tons, and 2,211,000 tons last year. Russia and 
Germany also considerably increased their imports of Welsh coal. 

The minor ports are sharing in the general prosperity. Neath 
last March shipped 27,952 tons of coal, coke, and culm, 340 tons 
steel bars, and 533 tons galvanised sheets. Port Talbot is also 
forging ahead. Captains using the port say that the entrance is 
as good as it can possibly be under new conditions. Something 
like a million sterling has now been spent. Tonnage for the first 
three months of the year was 160,000 tons in excess of the three 
corresponding months last year. 

The present week has been a broken one, on account of the 
holidays, and the week’s totals, up to my despatch, promise badly 
in all industries. 

This week it was a case of closed offices and deserted Exchange, 
and it was quite understood in Cardiff that business would be 
insignificant until Thursday. The latest issue of quotations on 
‘Change, Cardiff, was as follows:—Steam coal, best, 22s. 6d. to 
23s. 6d.; seconds, 19s. to 20s.; dry, 18s. to 18s. 3d.; best smalls, 
14s, 9d. to 15s.; seconds, 14s, to 14s, 3d.; inferior sorts, including 
dry, 13s. to 13s. 3d.; best Monmouthshires, semi-bituminous, 19s. to 
19s. 3d.; seconds, 17s. 3d. to 17s. 6d.; best households, 21s. to 23s. ; 
seconds, 18s. to 19s.; No. 3, Rhondda, 20s. to 22s.; brush, 19s.; 
small, 17s. to 17s, 3d.; No. 2, Rhondda, 15s. 6d. to 16s.; through 
and through, 14s, 3d, to 14s, 6d.; small, 13s, to 13s 6d, 

Coke maintains its tone :—Furnace, 30s. to 31s.; good foundry, 
32s. to 33s.; special, 35s. 6d. to 36s. 6d.; patent fuel, brisk at all 
all ports. Cardiff prices, 20s. to 22s.; pitwood is now at 20s., and 
in strong demand. 

Swansea prices still remain, in the case of bituminous, subject to 
arrangement. Last Saturday it was reported that coal for local 
consumption was again running short, and that one large works 
at Morriston had to close down that day on account of an in- 
sufficient supply. Steam coal prices remain 20s. for best quality ; 
seconds, 17s. to 18s.; bunkers vary from 14s, 6d. to 15s. 6d.; 
small, 13s. to 13s. 6d. Anthracite, best, 17s. 6d. to 18s.; seconds, 
14s. to 15s.; ordinary large, 12s. to 12s. 6d.; small rubbly culm, 
9s. to 9s. 3d., all delivered f.0.b., Swansea, cash 30 days, less 24. 

Coke: Best foundry, 32s. 6d. to 35s.; furnace, 30s. to 31s. 
Patent fuel, 18s. to 20s. ; pitwood, 19s. 6d. 

Swansea’s exports last week: Coal, 43,244 tons; patent fuel, 
7820 tons. France again figured strongly, taking 23,570 tons coal, 
and nearly 3000 tons patent fuel. 

The goodness of Welsh coke is being demonstrated by increased 
make and larger export. The inland demand is strong, consign- 
ments going from Newport, Mon., to Whitehaven. During the 
past week Huelva took 1000 tons, and large cargoes went to 
Frondheim, Lisbon, Valencia, and Hamburg, principally from 
Cardiff. The iron and steel exports of the past week included a 
substantial cargo of steel rails, 2000 tons, and 4000 tons of coal to 
Killindini, and 100 tons rails from Cardiff to Newport. 

Imports of ore were again numerous, principally Bilbao, Almeria, 
and Garrucha, with one consignment from Carthagena to the Pyle 
and Blaina Company. Whitehaven, Barrow, and Ulverstone were 
the principal exporters of pig. Steel scrap came from Sheerness, 
and old steel rails from Waterford to Swansea. To the same port 
also came shipments of copper ore from Anglesea. ° 


Meetings are being held by masters and operatives in Swansea 
on annealing and other disputes, but nothing definite has yet 
transpired. 

On ’Cha iron 


e, Swansea, this week it was stated that pi 

stocks had decreased to the extent of nearly 16,000 tons. Riche 
tions remain, but with an upward tendency. It was commented 
upon amongst members that the American bar offers had all been 
withdrawn, and, it was thought, placed in Germany and elsewhere. 
Latest quotations are as follows:—Glasgow pig iron warrants, 
76s. 10d., 76s, 6d., 76s. 74d. cash ; Middlesbrough No. 3, 78s, 44d. 
to 78s. 6d.; other numbers in proportion ; hematite warrants, 
86s. 86s. 94d. for mixed numbers f.o.b, Cumberland, 


. to 
weed a to brand ; Welsh hematite, 90s.; Welsh bars, £9 10s. to 


so well supported as he could wish, 

The *‘ grievances ” of the engineers in the Western distri 
discussed last week at a joint committee meeting 
and representatives. On the Ist of March the enginemen at § 
of the large collieries gave notice to cease working on the 31st alk, 
but had agreed to suspend this notice until May, as Specitic 
arrangements for a three months’ notice had been entered w , 
It was stated during the discussion that employers had dan 
conceded a 10 per cent. advance, in addition to the advantagesoor 
ferred by the sliding scale. The demand now made by en “sg 
men, fitters, &c., would mean another substantial advance and 
this employers could not see their way to grant. They were pre. 
pared to entertain consideration of exceptional cases, nothj 
more. The meeting separated without coming to any othe 
decision. 

It was the subject of strong condemnation on ‘Change, Swansea 
this week, that, with a fair tin-plate trade and newly-opened and 
promising markets, the attitude of labour representatives should 
be so unreasonable, The makers at a late meeting offered 2} per 
cent. advance for nine months, men to follow the mills, “Men 
demanded 5 per cent., and are going to ballot the men whether ty 
bring about a general stoppage or not. As buyers are holding off 
from giving the prices thoroughly justitied by the advance of qj 
materials, it is evident, as a member remarked, the real position 
of the trade is not realised by the men. 

Last week shipments totalled 58,659 boxes; receipt, 65.999 
boxes. 


ct Were 
of coalow hers 


NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE accounts given of the position in the various iron trades 
over here are satisfactory, stating demand and activity to be 
regular and brisk in the raw and finished iron industries. The 
advances in price that are expected to take place with the further 
development of the spring trade have not become official as yet, 
but dealers are in many instances offering much higher rates than 
were given some weeks ago, and there is a specially stiff tone 
noticeable in iron for structural purposes. Home demand has 
been decidedly improving, and promises to be extensive during the 
summer, and as regards export the business generally done 1s good, 
though Russia has on the whole bought less than formerly, as the 
production of the inland works is so much higher than in previous 
years. The bar trade does not show any novel feature since Jast 
week, demand being full and regular, and the girder mills are 
likewise in excellent occupation. A vigorous activity is going on 
at the plate and steel mills, marine and general engineering 
requirements being large ; for heavy plates an advance in price is 
expected. The Flotten-vorlage, or proposal brought in concern- 
ing the enlargement of the German Fleet is considered as being of 
the greatest importance to the plate makers. If the proposal 
should be accepted, as it most likely will be, plate makers would 
have to be extra busy for many months. ‘The sheet mills have 
sold their make till the beginning of next quarter, and the rail 
works and engineering shops are also booked considerably ahead. 

The German coal trade remains uncommonly strong and active. 

The Austro-Hungarian iron market is, on the whole, in a fairly 
good condition. Prices for bars and sectional iron have been ad- 
vanced Ifl, p.t., and those for girders and plates 14fl. p.t. The 
works are trying to refill their stores now, and ask for rather long 
terms of delivery in most instances. 

In coal and in coke a regular business is again done, but in the 
week before last unexpected snowstorms have, here and there, 
impeded deliveries ; prices have been well maintained, and are not 
likely to go down for the present in spite of all that is said and 
done to reduce them. 

In France the market for iron and steel is pretty active, though, 
with regard to prices, just a trifle less strong than in the preced- 
ing weeks. Merchant iron has been steady and firm, and the old 
price of 290f. p.t. was stiffly maintained all through last week, 
but girders have been showing a decreasing tendency, and fetch 
50 cents per ton less than formerly, Old iron rails are often sold 
at 135f. p.t., while the official quotation is 137°50f. p.t. New 
rails are quoted 240f. p.t.; light section rails, 260f. p.t. 

All reports from the Belgian iron trade state business in the raw 
and manufactured branches to have shown a further improvement 
upon the week. Plenty of orders are on hand, and the works will 
continue to be unusually brisk for some time to come. For all 
descriptions of engineering requirements the demand is pressing, 
and an upward move in quotations may take place for some 
specially favoured articles. On the whole, quotations are both 
firm and remunerative, and the general tone of the market is 
remarkably strong. 

Owing to the long winter and the consequent strong demand 
prices for house coal in Belgium have recently been advanced 2t. 
p.t., so that common sorts are now quoted 27f. to 28f. p.t.; best 
sorts of house coal, 34f. to 36f. p.t. In the Charleroi district con- 
tracts for engine coal have been booked for three, six, and eight or 
nine months, steam coal fetching 23f. to 24f. p.t.; second sorts, 
21f.; and dry sorts, 18f. p.t. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


OWING to many of the collieries only resuming work this morning 
there is nothing new to report either for steam or house coal. 
Exports for week ending April 14th were: Coal, foreign, 62,500 
tons ; coastwise, 9972 tons. Imports for week ending April 17th 
were: Iron ore, 10,600 tons ; pig iron, 1690 tons ; manganese, 1000 
tons ; slates, 145 tons ; pitwood, 1205 loads. : 

Coal: Best steam, 18s. 6d. to 19s.; seconds, 17s. 3d. to 17s. 6d.; 
house coal, best, 18s.; dock screenings, 14s. 6d.; colliery small, 13s. 
3s. 6d.; smiths’ coal, 14s. to 15s. Pig iron: Scotch warrants, 
74s. .; hematite warrrants, 84s. 7d. f.o.b, Cumberland ; 
Middlesbrough No. 3, 77s. 9d. prompt. Iron ore: Rubio, 20s. 
to 21s.; Tafna, 19s. 6d. to 20s. Steel: Rails—heavy sections— 
£7 10s, to £7 12s. 6d.; light do., £8 10s. to £8 12s, 6d. f.0.b.5 
Bessemer steel tin-plate bars, £7 5s.: Siemens steel tin-plate bars, 
£7 7s. 6d.; all delivered in the district, cash. Tin-plates: Besse- 
mer steel, coke, 16s. 3d. to 16s. 6d.; Siemens—coke finish—16s. 6d. 
to 16s, 9d. Pitwood: 19s, to19s.6d. London Exchange Telegram: 
Copper, £78 15s.; Straits tin, £140. 


TRADE AND BUSINESS ANNOUNCEMENTS.—The Blyth Shipbuild- 
ing Company, Limited, having taken over the docks and premises 
of the Blyth Dry Dock Company, Limited, has now five docks, as 
follows :—480ft, by 61ft, 350ft. by 55ft., 345ft. by 45ft., 320ft. by 
5dft., 285ft. by 47ft.; sheer legs to lift 50 tons, large steam cranes; 
ample — berthage, and every facility for doing all classes of 
repair work to hull, engines, and boilers of vessels, 


to 16s. 9d.; ternes, per double box, 28 by 20 C 30s, to Sa 6d, 
| best charcoal, 17s. to 17s. 6d.; big sheets for galvanising ef 
3ft. by 30 g. per ton f.o.t., £16 to £16 5s.; tinished black ola, 
£13 to £13 2s. 6d.; Canadas, £12 to £12 10s,; galvanised os, 
| 24—26 g., £15to £16. Block tin, £139 10s. to £138 10s,- 
| £2210s. Lead, £17. Copper: Chili bars, £78 17s, 6d. te Pee 
The South Wales engineers had their annual meeting at N ba 
port, Mon., last week. The society now numbers 6000, with 
fund of £75,000. During the proceedings the chairman made . 
strong appeal on behalf of the superannuated fund, which wo..." 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, April 5th, 1900, 

Work on our 35,000,000 dols. rapid transit 
el has been begun. It_will not be necessary 
ego ce orders for materials for some time to 
meanwhile the contractors expect that 
come, “vill decline. The Subsidy Bill, intended 
ae an American merchant marine, is 
bd kin : as much headway as the bitter opposition 
= ite. It will pass. Other legislation in 
hak soe looking to home progress is receiving 
the fullest attention, and all these measures will 
go through as this is a presidential year, and the 
‘arty in power must go before the people with a 
oe record. The Refunding Act is being taken 
eivantage of, and from twelve to twenty new 
hanks are being established every day, nearly all 
of them with a capital of 25,000 dols., and are 
being located in the agricultural sections of the 
country. Bankers question. the advisability of 
establishing banks of such limited capital where 
securities are liable to be effected by crop con- 
ditions. ‘The West is extremely prosperous, and 
g cent cotton has transformed the Southern 
States into protitable and extensive buying 
communities. Upwards of 100 cotton mills, it is 
aid, are projected in the State of Texas alone. 
Textile mills are certainly being built with remark- 
able rapidity throughout the South, Enterprises 
of a hundred kinds will spring up under the 
stimulus afforded by 100,000,000 of dollars of 
additional currency, which is the amount expected 
to be added to existing circulation, As this rests 
upon a gold basis, and as we are picking up gold 
nuggets, the fear of inflation is not so apparent. 
Thousands of pioneers are rushing for Alaska. 
Well-capitalised companies are being formed 
throughout the eastern states to operate in 
{laska and other mining sections. The iron 
industry is in a satisfactory condition. That is to 
say, there will be so many new enterprises pro- 
jected this summer which cannot be gotten 
through wita by the time cold weather comes, 
that they will have to be finished next year, and 
the material will probably be contracted for this 


year. 
New York, April 11th, 1900, 

The probable effect of the financial situation 
upon the industries is the subject of much dis- 
cussion in both financial and industrial circles. 
The increase of currency is steadily progressing 
under the organisation of national nanks at the 
rate of from twenty to thirty per day. It is 
estimated that within twelve months the addi- 
tional currency in circulation will reach 
100,000,000 dols. This will have a pronounced 
effect upon all industries, and will stimulate 
new enterprises of all kinds. Representatives 
of some of the leading combinations informed 
your correspondent to-day that there were ex- 
cellent indications for a heavy demand, but at the 
same time some evidences of a weakening in 
prices among outside interests. These elements 
of weakness will amount to very little, because of 
the multitude of new avenues that are opening 
up for material, particularly structural material, 
late, pipes, tubes, merchant steel, and steel rails, 
Vey large requirements have been heard of with- 
in the past week for steel rails, ties, and track 
material, A vast amount of work is to be under- 
taken in the North-West, in fact, it has already 
been begun, and the rail mill managers say they 
will have all the work they can handle this year 
atcurrent rates. Business in a general way is 
satisfactory, although the volume is a little below 
that of lastyear. Leaving this out of account the 
rest of the country has transacted 5 per cent. 
more business than last year, which shows that 
new industrial and financial centres are springing 
up inthe West and South. Stock reports continue 
favourable, and it is predicted that there will be 
an 11,000,000 bale crop of cotton. Very exten- 
sive arrangements are being made by planters to 
extend their area in the purchase of fertilisers 
and in the securing of necessary equipment. 
Mining operations are developing rapidly, and 
vigorous efforts are being made to increase the 
production of copper. The rumours of a declin- 
ing tendency in iron and steel prices are not very 
well supported, and emanate mainly from bear re- 
ports published in eastern newspapers. Manu- 
facturers throughout the West say there are no 
good grounds for such apprehension, and assert 
that the evidences at sight warrant them in run- 
ning full time and holding their production at 
full prices. There is an enormous demand for 
soft and hard coal and also for coke. The coke 
production this year will probably reach 
20,000,000 tons, as the figures for the first quarter 
of this year show. Several thousand new ovens 
will soon be producing coke, and there will be a 
demand for all of it. Upwards of 100 new mines 
are being opened in the soft-coal region along the 
Alleghenies, and the entire production will be 
marketed without difficulty according to present 
indications. 


Motor Caps AMERICA,—An 
electric motor cab service has been started in 
Washington by the Baltimore and Ohio Railroad. 

ACETYLENE EXHIBITION IN Paris.— Mons, 
Daix has at length received formal permission 
from the municipal authorities of Paris to hold 
his acetylene exhibition on the Place Vauban, as 
mentioned by us in a former issue. The exhibi- 
tion will be opened on June 15th next, and will 
remain in existence till October 31st. Regula- 
tions, forms of admission, &e., are now being 
drawn up, and will be forwarded on application. 
We shall also be pleased to give probable ex- 
hibitors any further information as it comes into 
our possession, 


THE New Gravina Dock aT BELFasT.—The 
Board of Trade have consented to the Belfast 
Harbour Commissioners’ deviation from the 
Parliamentary plans, so far as may be necessary, to 
of the graving dock being on 
; © site of the north shipbuilding yard. It is 
urther stated that the new light to be established 
a Blackhead will be of the first-class flash type, 
rie the following characteristics : Two flashes 
of one and a-half seconds’ duration every thirty 
Seconds, with an interval between each flash of 
one and a-half seconds, 


THE PATENT JOURNAL. 
Condensed from “The Illustrated Official Journal of 
Patents.” ‘ 
Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated” the 
name and address of the communicating part, 
printed in italics, 
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6074. SENsITISED Paper, J. E. Thornton and C. F. 8. 
Rothwell, Altrincham, Cheshire. 

6075. Leporrs, T. Birbeck, Sunderland. 

6076. laxitinc Apparatus for Gas Enoines, W. H. 
Hillier, Southampton. 

6077. Srop-cock Boxes, J. W. Jones and H. Bruntnell 
Birmingham. 

6078. “ New Manvuracture of Soap, C. Billing, Liver- 
pool, 

6079. SEALING PuNCTURED Tires, A. Cook, Quinton, 
near Birmingham. 

6080. Apraratus for Dryinc Curtains, W. McConnell, 
Glasgow. 

6081. MovasLe Grater Bars for Furnaces, A. T. Cass, 
Keighley. 

6082. BortLe Necks and Sropprers, E. Thomas and J. 
L. Read, Hull. 

6083, TREATMENT of Skwack and Foun Warer, P. 
Parsons, Blackburn. 

6084. AprLIANces for Uskin Cookinc Hams, A. Brown 
Glasgow. 

6085. FIRE-EXTINGUISHING Devices, J. Taylor.—(F. 
Grinndl, United States.) 

6086. MEANS for TAKING PHoToGRAPHS, T. Thorp, 
Whitefield, near Manchester. 

6087. Skirt SuseenDer, E. M. Thornton, Altrincham. 

6088. Timinc Device for PHoroGRaPHic SHUTTERS, J. 
E. Thornton, Altrincham. 

6089. New Suor Tress, J. Shaw, London, 

6090. Currs, J. Shaw, London. 

6091. Cutters, H. Smith and J. Dickson, 
Sheffield. 

6092, MacHines for Drawinc J. H. Webster, 
Dundee. 

6093. LAMP-LOWERING MECHANISM, B. J. Hall, 
London. 

60%. Pans for SLop-waTeR CLosets, J. J. Longden, 
Stoke-on-Trent. 

60%. TRipop Stanp, E. J. Kessels, London. 

60%. ScRAPER for CEILINGs, J. Keighley, 
Bradford. 
6097. GuaRD for Printing Macutnes, J., E., and F. 

Hamilton, Manchester. 

6098. Lavatory Basins, M. J. Adams, Leeds. 

6099. BaLLasti&o TANKs for MARINE VEssELs, J. Kay 
Glasgow 3 

6100. A Puzz_Kk, G. Royle, London, 

6101. MICROTELEPHONES, H. Oppenheimer.—(Actien- 
gesellachast Mic und Genest, Germany. 

6102. Casks for Business Carns, A. Berney and T. 
Surtees, London. 

6103. SHaDE for Lamp Hovpers, R. O'Brien, 
Manchester. 

6104. Mernop of TreaTiInG Fasrics, G. Chumley 
London. 

6105. WELTs for SHoxs, A. G. Brookes.—(W. B. Arnold, 
United States.) 

6106, Boots, F. Knight, London. 

6107. of Snort Fasrics, F. Hill, 
London. 

6108. Cups, A. Lotz, London. 

6109, EXpLosiveE for Mrngs and Guys, A. Haller, 
London. 

6110. Brakes, J. Greffee, London. 

6111. Top-spinninc Device, C. P. Young, London. 

6112. Liqguip Manure, T. Holme.—(H. Her- 
mansen, Denmark.) 

6113. MaTeRIALs for Pavements, H. Fisher-Spenser, 
London. 

6114. Ink Eraser, A. Mitchell, London. 

6115. Rotary Steam Encines, B. Ljungstrém, 
London. 

6116. CyLInpERs for Steam Encrygs, B. Ljungstrom, 
London. 

6117. Jomnts for Steam Enornes, B. Ljungstrom, 
London. 

611s. Rorary Steam B. Ljungstrom, 
London. 

6119. CLEANING ROLLERS of SPINNING Macuinery, §, 
Davenport, London. 

6120. Brusues, E. Fischer, Barmen, Ger- 
many. 

6121. Preciprratinc Meta.s, E. E. Johnson and H. L. 
Sulman, London. 

R. C. Reed, H. Zadig, and L. Blumenthal, 

sondon. 

6123. Vatves, R. A. McLaren, London. 

6124. Tires, J. H. Langgaard, London. 

6125. Lamps, W. T. Hagger, London. 

6126. Corsets, C. Julien-Binard, London. 

6127. Compression Lusricators, &c., W. Michalk, 
London. 

6128. AvromaTic LoapiInG of Snips, M. F. de Redon, 
London. 

6129, Propuction of Paste Carriers for CoLLectors 
of Evecrricity, R. von Griitzel, London, 

6130. Tint, C. C. Hull, London. 

6131. MANUFACTURE of METAL BEARING PLATEs, 
G. von Geldern-Egmond and I. von Lipowska, 
London. 

6132. CARTRIDGE-CHARGING MACHINE, IL. Chambon, 
London. 

6133. Printinc Macuines, J. and W. Grass, London. 

6134. Device for Hotpinc Krys, J. H. Polhemus, 
London. 

6135. CIGARETTE Cask, B. C. Scott, London. 

6136. Frep-HEaATERS, G. Halliday, London. 

6137. Contro. Vatve, W. G. Kent and J. Gordon, 
London. 

6138. SyNcHRoNoUS Morors, A. F. Spooner.—(H. Joly, 
France.) 

6139. Cam Suarrs of Barrerigs, J. Richardson, 
London. 

6140. Guns, A. Glisenti, London. 

6141. MAGNETO-ELECTRIC GENERATORS, A. F. Evans, 
London. 

6142. Saw Guarps, &e., C. T. and W. B. Burgess, 
London. 

6143. Excines, R. Smith, London. 

6144. Propucine Rinos, H. J. Haddan.—(W. Schreck, 
Germany.) 

6145. Steam Pumps, T. Thompson, 
London. 

6146. Graves, A. P. Florence, London. 

6147. Suarr Governors, J. T. Rossiter, London. 

6148. Stream Traps, R. G. Brooke, London. 

6149. ReparRinc Portions of Suips, W. Arnold, 
London. 

6150. Conveyinc ApparRatts, Lamson Pneumatic 
Tube Company, Limited, and R. T. Jenney, 
London. 

6151. ENaing for PressuRE Fivuips, &e., W. Werry, 
London. 

6152. Sration Inpicators, L. J. Hunter and L. J. 
Cooper, London. 

6153, ELECTRICALLY-PROPELLED MOTOR VEHICLES, P. M. 
Justice.—(Columbia and Electric Vehicle Company, 
United States.) 

6154, Motor Cars and Exp.osion Motors, G. Sparks, 
London. 

6155. Sprnninc Macuines, A. J. Boult.—(N. and J. 
Laurency, Belgium.) 

6156. Heckiinc Macnines, E. Edwards.—(&. Korn- 
huber, Russia.) 
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6157. Curtina the TretH of Wuekts, W. H. Dorman, 


Stafford. 
6158. Cycirs, J. Eddy, D. B. Donald, and G. W. B. 
Furneaux, Penryn, Cornwall. 


6159, SELF-EXTINGUISHING CanpLEs, A. G. H. Parkes, 
Wolverhampton. 

6160. Rot Brake for Cycies, &c., H. E. Williams, 
Exeter. 

6161, GrRInDING Macutnes, J. N. Nutt.—(A. Johnston, 
United States.) 

616”. Brarines, J. T. Pearson, Burnley. 

6163. Apparatus for Rowina Exercise, H. Hunt, 
Liverpool. 

6164. INTERNAL Combustion Enornes, A. G. New, 
Woking. 

6165, Lamps, J. Swinburne, London. 

6166. METALLIC Bepstgaps and Cors, G. Higgs, 


Birmingham. 

6167. InrLatinc Cycie Tires, P. A. Savoldelli, 
London. 

6168. Fasreninc Cyciinc Trousers, C. F. Treble, 
Derby. 


6169. MetHop of Improvine Cast Iron, J. W. Maddison, 
Wakefield. 

6170. Vaporisinc Apparatus, A. Firth and R. Jackson, 
Liverpool. 

6171. PRorectine Cricket Bat E. Ramsbottom, 
Liverpool. 

6172. SHARPENING BLapes of Macuines, T. F. Herbert, 
Kingston-on-Thames. 

Winpow Fasteners, &c., W. Crabtree, Brad- 
ord, 

6174, Pick-FINDING Apparatus, L. Pollard, 

ord. 

6175. PARALLEL Sarety Toaster, W. W. Taylor, Hyde, 
Cheshire. 

6176. REPRESENTING HumaN Ficures, J. A. Reid, 

asgow. 

77. Lock-nuts, T. Curtis, Manchester. 

6178. BLANKET GuipER, W. Wright and F. B. Crabtree, 
Manchester. 

617% Paper Ciip, H. Edgar, Manchester. 

Furniture, A. T. Banks, Birming- 
nam, 

6181. APPLICATION of an ELastic or CUSHIONING 
Mepium to CycLe Pittars, R. Thomson, 
Glasgow. 

6182. Joining Hyprautic Pipes, A. F. Sharer, 
Glasgow. 

6183. Utinisinc of Water, D. A. Ritchie, 
Dundee. 

6184. APPARATUS for CARBURETTING AIR, S. H. Hauslich, 
Manchester. 

6185. Apparatus for Winpinc Fisres into Colts, 
W. G. Heys.—(J. Scott, R. Varley, and J. C. Anderson, 
United States.) 

6186. Tunryc of AMERICAN ORGANS, A. Mason, 
Truro. 

6187. Brusues, W. H. Robinson, Glasgow. 

a Conpvits, J. B. Boutillier and W. B. Hunter, 

jlasgow. 

6189. Pipk Wrencues, O. Otteson, Glasgow. 

6190. CLuTCHEs, A. Allen, Glasgow. 

6191. AGITATING Tanks for Pants, C. J. McLellan, 
Glasgow. 

6192. ATTACHING Stays to CycLE Mupcuarps, 8. G. 
Price, Birmingham. 

6193. CLEANING Yarns of Sitk, A. Mellor and H. E. 
Mowbray, Huddersfield. 

6194. VENTILATING WinDow Pang, S. M. Rutnagur, 
Manchester. 

6195. Coat Tones Hotper, A. H. Metcalfand B. Jack- 
son, London. 

619%. Motors, H. T. Vaders, J., and 8. Morrison, 
London. 

6197. Frttinc Looms, A. G. Brookes.—(@. 0. Draper, 
United States.) 

6198. NumBEeR Biocks for TeacniIne Novation, K. E. 
Russell, London. 

6199, SLEEPING GLoveEs, C. Edwards, London. 

6200. FUEL-STIRRING Device for FuRNAcEs, L. Bemel- 
mans, London. 

6201. IaniTInG AppaRATus for ExpLosion Motors, G. 
B. and E. W. Petter, London. 

6202. Toot for Benpinc Tupes, F. H. Young and A. 
Michael, Birminghato 

6203. VaLvE Gear, R. Lenke, London. 

6204. SwircuEs for ELectro-motors, H. C. Longsdon 
and S. Dale, Keighley. 

6205. Lire-SaAvinc AppaRATvs for Use at SEA, F. Spiers, 
London. 

6206. Arn TREATMENT of TUBERCULOsIS, V. H. Norman, 
Great Yarmouth. 

6207. TROUGH-LIKE Macurngs, C. Lauber and 
C. Fickelscheer, London. 

6 08. MourninG Device, G. R. A. Ayres, London. 

6209. ELEectric Bonps for StrEET Marns, C. Brewer. 
—(A. A. Knudson, United States.) 

6210. AppaRaTus for VENTILATING Dratns, C. F. Dixon, 
London. 

6211. Paper Fastener, L. Witte, London. 

6212. Hotster for Pisto., G. Martin.—(J. M. Martin, 
United States.) 

6213. INcANDESCENT Gas Burners, F. W. Golby.— 
(A. Miiller, Germany.) 

6214. HEEL-BREASTING MACHINES, P. Herbert and G. 
H. Cosham, London. 

6215. MecaanicaL Stoxers, G. H. Barrus, London. 

6216. Force Pumps, E. and E. A. Noppel, London. 

6217. MATERIAL for CELLS of BatTErRiEs, P. H. Rosen- 
bach, London. 

6218. ELECTRICALLY Heatinc Meta, O. L. Coffin, 
London. 

6219. SyRINGE for HypopeRmic H. Lieberg, 
London. 

6220. Arm Siinos, P. Hartmann, London. 

6221. Type-writers, H. Bettendorf and J. M. Bier, 
London. 

6222, Precmatic Horstine Apparatus, E. Edwards.— 
(The Pedvick and Ayer Company, United States.) 

6233. TurvuLaR Vacuum Pans, E. G. Scott, London. 

6224. Exrractinc Corks from Botries, A. Baumgar- 
ten, London. 

6225. Lusricatinc Device for SHarts, A. Frietag, 
London. 

6226. Rorary Motors for Drits, J. Keller, London. 

6227. PIANoFORTE Actions, F. C. Billings and R. G. 
Kirsch, London. 

6228. Curr Hotpers, L. Cummins, London. 

6229. Bep Rest, J. Ellerton, London. 

6230. Lamp SHapes, W. L. Strachan, London. 

6231. Trp Wacons, A. Delisle, London. 

6232. DIspLaAyYING PHOTOGRAPHIC PictuREs, Timings, 
Birmingham. 

6233. UTILIstInG SEA-WATER in STEAM GENERATING, J. 
A. E. M. P. B. O’Brien, London. 

6884. Heatinc Apparatus, W. P. Thompson.—(W. W. 
McCallum, J. S. Blakney, and C. R. Bartlett, United 
States. 

6235. - Cameras, M. T. Stone, London. 

6236. Heatine Stove, A. E. Olin and A. J. Wilken- 
strém, London. 

6237. ExectricaL Gas IeniTer, J. Schwarzenbach, 
London. 

6238. MANUFACTURE of CemENT, W. P. Thompson.— 
(Terranova Industrie C. A. Kapferer and W. Schleun- 
ing, Germany. 

6239. Apparatus for Dry1nc Grain, W. Gregg, Liver- 
pool. 

SnuEARING MacurineE for Cutting A. 
Schiirfl, Liverpool. 

6241. CLEANING CoLumns, P. Leonard, Liverpool. 

6242. Lock1Ne Gar for Hoist Doors, J. C. Etchells, 
Manchester. 

6243. Water-TUBE Borers, J. E. Thornycroft, 
London. 

6244. MAKING PLaTEs for SecoNDARY Batreriks, L. 
David, London. 

6245. Steam Generators, A. J. Boult.—(0. Buogo, 
Italy.) 

6246. PERFORATED CaRD Hanp Oraans, C. Chagny, 
London. 

6247. EMpLoyina Corton in Fasrics, T. 
Baudru and C. Laffont, London. 

6248. Caps for Borrixs, F. Recht, London. 

6249, for Printrnc, M. A. Weir, 
London, 


6250. MERCERISING Corton, G. W. Johnson.—(F. Hass- 
lacher, Germany.) 

6251. Tre Bars, G. W. Johnson.—(E£. Schild and F. 

Lohrey, Germany.) 

52. TREATING ToBacco, J. F. Butterworth, London. 

5253. MANUFACTURE of TUBULAR BLooms, H. Howard, 
London. 

6254. ALUmMINous Compounps, F. M., D. D., and I. 
Spence, London. 

6255. Device for Fastentnc Winpows, J. R. Charles- 
worth, London. 

Buck es for Harness, R. J. Smith, London. 

Cyc Le Supporter, A. C. M. Ramsay, London. 

6258. AIR-INFLATED TrREs for F. L. Ochs, 
London. 

6259. Cycies, F. L. Ochs, London. 

6260. Sure Motors, J. C. Fells.—(/. L. Ewin, United 
States.) 

6261. Exectrica, Switrcnes, C. W. Atkinson, 
London. 

6262. Brake, C. V. Rote, R. Blickenderfer, and J. W. 
Holman, London. 
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6263. Lenses for Spectacies, J. H. Sutcliffe, 
Rochdale. 

6264. ProrectTinG Points of Penctys, T. N. Rayward, 
Sidcup. 

6265. Seats, W. H. Browning, Patricroft, near Man- 
chester. 

6266. CovERING OuTpDooR Seats, W. Nicholson, Shef- 
fiel 


eid. 
6267. for Roap Veunicies, F. W. Jones, 
London. 
6268. MANUFACTURING Corton Corps, J. and A. Collins, 


Manchester. 

6269. Feepinc Apparatus for Encrnes, H. Thornton, 
Manchester. 

6270. Brick or Stag for Fire Backs, D. Waller, Hali- 


ax. 

6271. Maxine Imiration MARBLE, J. Tuckwell, 
Glasgow. 

6272. PLate Fitter, C. J. Haines, Otterbourne, near 
Winchester. 

62738. Macuine for Typewritine, K. G. Goodman, 
Bristol. 

6274. Supportinc Drivinc Banps, C. T. Powell, Bir- 
mingham. 

6275. Pivots for Mirrors, G. Moore, jun., Birming- 
ham. 

6276. Saapes for ELecrric Licut, J.G. Beevers, Man- 
chester. 

6277. Manuracture of Paper Baas, J. Howarth, 
Manchester. 

6278. Gas Meters, C. Whitham and E. Large, Man- 
chester. 

6279. Pens, &c., R. Galland-Mason, Douglas, Isle of 
Man. 

6280. Looms, A. Lockwood, Keighley. 

6281. CycLe Brake Mecuanism, F. W. Mead, B:r- 
mingham. 

6282. SpreEpD GEAR for Motor Cars, H. A. Smith, 
Coventry. 

6283. Ewers, L. L. Grimwade and F. 8. Balls, Man- 
chester. 

6284. Pacxinc, W. C. Drybrough, Man- 

chester. 

6285. Vatves for Borers, J. Green, Stockton-on- 


6286. PLates, R. Johannes, Berlin. 

6287. Non-stippinc HorsesHor, H. R. Hudson, 
London. 

6288. InpicaTiInc TEMPERATURE, H, Watkin, Bir- 
mingham. 

6289. Curtinc TeETH of WHEELS, E. S. Chavasse, Bir- 


minghar. 

6290. Mitk Cuvurns, B. Kingsley, Vancouver, British 
Columbia. 

6291. Haneinc up Coats and Hats, A. Jungnickel, 

Berlin. 

6292. Harness, J. F. Russell, London. 

6293. Lamps for Use in Carriaces, W. Whiston, 
London. 

6294. InsTRUMENT for Erastno Corns, F. L. Rovedino, 
London. 

6295. Exnaust VENTILATOR, W. E. and F. D. Aldous, 
London. 

6293. Furnaces, W. Borchers, London, 

6297. BoTTLE-STOPPERING Macuines, G. H. Neale, Bir- 
mingham. 

6298. Means for Cuttinc Gear WHEELS, W. E. Eglin, 
London. 

6299. CusHion Sprincs, W. H. Lock and H. Brown, 


Loudon. 

6300. Rupeer Trres for VEHICLES, E. D. Brewer, 
London. 

6301. Miners’ Sarety Lamps, W. Best, 


London. 

6302. Drac SsHors, J. Hibbard and C. Martin, 
London. 

6303. Rattway, W. E. Ruck.({T7. B. Hol- 
way, Argentine Republic.) 

6304. Lamps, A. Albrecht, London, 

6305. Emprorery Frames, G. B. Ellis.—(@. Ripberger, 
Germany.) 

6306. Woo -wasHiInc Apparatus, P. and L. See, 
London. 

6307. Gaiters, J. H. Legg, London. 

6308. IncaNDESCENT Gas Lamps, R. A. Fessenden, 
London. 

6809. GeaRING for VeLoctpEDEs, &c., S. F. Cashin, 
London. 

6310. INDICATING MEAN CYLINDER PREssuRE, E. E. 
Wigzell, London. 

6311. ScaLgs, F. L. Fuller, London. 

6312. Propucine Sopa, H. A. Cohu and E. Geisen 
berger, London. 

6313. Sprrir Lamps, W. Notley and C. E. Frost, 
London. 

6314. Box, A. Pilkington, London. 

6315. No application for this number. 

6316. CoupLines for RatLway Wacons, G. Parrott, 
London. 

6317. Automatic INTERRUPTER, W. P. Thompson.—(&. 
Vittani, Italy.) 

6318. SappLE, C. Lochle, London. 

6319. Carpinc or Compinc Macuinery, C. Sig, 
London. 

6320. CLEANING SPINNING Macuinery, J. Hellich 
London. 

6321. VEssELs for HoLpING MILK, J. M. Brooks, Liver- 


6302, Cork Drawers, J. W. Brien and W. J. Page, 
Liverpool. 
6323. GRinpING Leap PicMents, F. W. Tollows, Man- 
chester. 
6324. RELEASING GEaR for Hotsts, J. C, Etchells, Man- 
chester. 
6325. Doors or Gates of Hoists, J. C. Etchells, Man- 
chester. 
6326. Lamps, J. G. Lorrain.—(J. F. McHenry, United 
States. 

6327. Hook for SuspeNDING Curtaiys, W. L. Neaum, 
London. 

6328. UnLoapinc Baroes, R. H. H. Marsh and W. H. 
Parratt, London. 

6329. Ian1TION Devices for INCANDESCENT Gas Lamps, 
H. Winkler, London. 

6330. Raistnc and Lowrertinc Gas Lamps, H. Winkler, 
London. 

6331. Fire Escapes, H. W. Racey, London. 

6332. New Game, A. Weintraud, London. 

6333. VEHICLE TiRES and WHEELS, A. Tobler and H. 
Samuel, London. 

6834. Raitway Car Coupiines, A. Beeri, London. 

6335. AUTOMATIC SAFETY LocKING Device for TRIGGERS 
of Frre-arms, J. Tambour, C. Colbert, and F. 
Neuber, London. 

6336. CoMBINATION Toot Macuine, G. Weber and J. 
Miiller, London. 

6387. Ticket Hoiper, A, J, Boult.—(2. F, Hesse, Gev- 


many.) 


| | 

| 
j 

| | 


420 


THE ENGINEER 


APRIL 20, 1999 


6338, SLaps of Plaster of Paris, E. E. v. and R. v. 
Hedemann, London. 


Sth April, 1900. 


6339, TREATMENT of Frsrous Surnstances, J. T. Pear- 
son, Burnley. 

6340. Pier Jornts, R. Ewing, London. 

6341. ParLour Gamxs, R. Rainsford.—(W. and H. BE. 
Teller, United States.) 

6342. ComBrnaTion Too.s, R. Rainsford.—(4./. Bradley, 
United States.) 

6343. Cow Ls, W., J. T., and J. T. Pollard, 
Burnley. 

6344. CLoraEs SuspenpERS, W. W. Graham and W. 
Curl, Burnley. 

6345. Drivinc Gear for VELOcIPEDEs, D. France, Man- 
chester. 

6346. Cameras, A. R. Tindall, Glasgow 

6347. Doc K. F. Goéransson.—(C. F. Hyltén- 
Cavallius, Sireden.) 

6348. INsuLATION for ELECTRICAL WirEs, H. W. Webb, 
London. 

6349. ConDUCTING ASH 
Anderson, Dundee. 
6350. StickinG NEEDLES and Prys in Corn, J. Guise 

and C. E. Ladbury, Redditch. 
6351. KINEMATOGRAPHIC INSTRUMENTS, W. G. Heys.— 
(L. Senster and H. Tervot, France.) 
6352. THE Roman Leccine, J. Blakey, Leeds. 
6363. INTERLOCKED TRELLISED MertTaL FRAMING, L. 
Motley, Leeds. 
0354. AccEssory for Tospacco Piprs, C. Lee, Bir- 
mingham. 
6355. RippLes of CHAFF-CUTTING 
Kelsey, Sheffield. 
6356. SMOKING Pipgs, J. Darling, Glasgow. 
6257. ACETYLENE Gas Lamps for CrcLes, Portable Gas- 
light, Limited, and T. H. Lewis, Glasgow. 
358, AMBULANCES, T. Wilson and F. J. Stockall, Man- 
chester. 
6359. StipPER Rack, W. R. Greenhalgh, Manchester. 
6360. KeyLess Locks, K. F, Goransson.—(€. F. Hyltén- 
Cacallius, Sweden.) 
i361. Gas Burners, G. Bray, Bradford. 
362. APPARATUS for CookING Pres, T. F. and J. H. 
Braime, Leeds. 
6363. SELF-PROPELLED VEHICLES, M. M. Smith, London. 
6364. RatLroap Trgs, F. C. Weiss and H. G. Burkhart, 
Glasgow. 
6365, FLower Pors, H. Stott, Manchester. 
6366. Hypro-carRBon Burninc Lamp, G. F. Pierce, 
London. 
6367. ADVERTISING, W. Meadows, Birmingham. 
6368. LaBELs and their Frames, W. Meadows, Bir- 
mingham. 
6369, MANTLE for INCANDESCENT Gas Licut, W. G. 
Potter, London. 
6370. PRovgcTILes for Guns, W. G. Potter, London. 
6371. Toy, W. Bleakley, London. 
6372. Murrs, M. Wedlake, London. 
6373. Gear Cases for CycLes, A. Ross, London. 
374. Frre-HOSE CONNECTIONS, M. Vorwerk, London. 
375. PROTECTING METALLIC Structures, R. Kopp, 
London. 
6376. CLay or FILTER Presses, 8S. B. Furnival, London. 
7. Fastenrnes for Doors, H. Penn, A. A. Tyler, 
nd W. March, London. 
. SELF-CLOSING BRacELEts, H. Drews, London. 
6379. Gear Casks, W. Clifford, London. 
6380. Exercisinc the Hanp in the Stupy of the P1ano, 
M. Marchisio, London. 
6381. Encings, N. J. Verret and J. Simon, London. 
6382. BicycLe Frames, J. L. Knoll, London. 
63383. Frxinc Rats to SLEEPERS, W. Fischer and F. 
Frisch, London. 
6384. WELDING and WorkING Merats, C. L. Coffin, 
London. 
6385. ELECTRICALLY SEPARATING FLurps, J. F. Cooley, 
London. 
6386. SELF-PLAYING Musica INsTRUMENTs, 0. Imray. 
H.W. Shonnard, United States. 
6387. SELF-PLAYING MusicaL INSTRUMENTS, O. Imray. 
—(H. W. Shonnard, United States.) 
6388. PuriFYING SACCHARINE Juices, F. 
London. 
6389. TiME-INDICATING Dias, W. C. Edgerton, London. 
0. PERMANENT CALENDAR, E. G. Tasso, London. 
6391. Liquip Meters, H. Ashley and H. M. Martin, 
London. 
6392. RuppEeR Brakes, W. P. Thompson.—(M. Prytz- 
Andersen, Norway.) 
6393. BicycLe SaDpLE Sprincs, W. P. Thompson.—(D. 
de Bruignac, France.) 
394. Steam Enoines, W. P. Hughes, Liverpool. 
5. Boxts, E. Shore, Liverpool. 
. Gavers for Frames, G. Culver, 
Limited, and E. Culver, London. 
6397. DISTRIBUTING MANURE Broapcast, J. J. Smyth, 
London. 
6393. Movine Casks, C. H. Seabrooke and G. W. Mills, 
London. 
6399. SprrinG WHEELS, A. H. Huth, London. 
6400. SuspENDING UMBRELLAS, M. H 
London. 
6401. CIGARETTE-MAKING MACHINES, A. J. 
London. 
6402. Detivery Receptacie, K. Rohl, London. 
6403. ARRESTING Sparks from Cuimneys, A, J. Wilton, 
London, 
6404. CiuTcHes for Bicycves, H. Loog and R. R. 
Gubbins, London. 
6405. Switcues for ELectric Motors, W. H. Scott, 
London. 
1406. REVOLVING 
Brebner, London. 
6407. Harps, K. Wegel, London. 
6408. MacuiInery for Tins, E. Rankin, 
London. 
0409. SILENCING the Exuaust of ExpLosion Motors, G. 
Iden, London. 


Dust up the Caimney, M. 


MACHINERY, G. 


Breyer, 


ti, 


Cochran, 


Jung, 


GROUP-FLASHING APPARATUS, A. 


6th April, 1900. 


6410. ComBInaTION of IRONCLAD and SvuBMARINE Boat, 
G. F. Wicken and R. W. Budden, London. 

6411. Nut Lock, F. J. Cope, Derby. 

6412. MovLp1Inc Flower Pots, A. Edwards and G. H. 
Bassano, Derby. 

6418. Friction Ciutcu, H. J. Toogood, Upton-cum- 
Chalvey, Bucks. 

€414. Bocts, F. J. Cope, Derby. 

6415. ‘‘ManpaRIn Pourer,” W. J. Houlgate, Fleet- 
wood. 

6416. Measurine Taps, A. Welsh, Glasgow. 

6417, Power Hammers, L. F. and H. F. Massey, Man- 
chester. 

€418. WEATHERGUARD for Doors, J. Critchley, Man- 
chester. 

6419. Steam Enoines, E. Dalley, Pendlebury, Lancs. 

6420. Topacco Pipgs, T. H. Kinsey, Liverpool. 

6421, AUTOMATICALLY FEEDING GRaIN into PNEUMATIC 
E.evator Pipes, R. G. and D. A. Morton, Dundee. 

6422. Driving Gear of Tricycies, G. Davies, Man- 
chester. 


6423. Cycte Brake Mecuanism, G. Townsend, Bir- 
mingham. 
6424. Rims and Trres for Wurers, H. Easton, 


Coventry. 

0425. INcanpEscest Gas Burners, W. G. 
London. 

6426. Paw Lips, R. W. Baker, Manchester. 

6427. Boots, A. Smith, Birmingham. 

}428. Carpet Pins, H. Munslow, London. 

6429. Lapres’ Dress Fasteners, K. G. Goodman, 
Bristol. 

for Maxine Bricks, J. Thornton, 
Bradford. 

6431. Typewriters, R. J. Urquhart, Liverpool. 

6432. Topacco Rotts, A. B. Ritchie, Glasgow. 

6433. ProsecTILEs, A. G. Strathern and J. A. Gow, 
Glasgow. 

6434. NON-EXPLOSIVE PARAFFIN-OI1L Lamp, A, OLSEN, 
Liverpool. 


Potter, 


6435. Sranp for O. Kiinzell, Diisseldorf, 
Germany. 

6436. BAcK-PEDALLING BRAKE for Cycies, I. Widdup, 
Blackburn. 

6437, Furnaces for MELTING Meta.s, F. E. Ross, 
London. 

6438. AERIAL Macuings, W. E. Irish, London. 

6489. Srave Dressing MACHINERY, A. 
London. 

6440. Comp for Lapies’ Heap Dresses, M. Mahr, 
London. 

6441. Perroteum Cans, A. Tillitre, London. 

€442. RoLLerR PRintTING Macuings, W. Hadfield, Man- 
chester. 

6443. Drivin Cuarys, 8. Parkes and W. H. Appleby, 
Birmingham. 

6444, TREATMENT and MANIPULATION of Fext, J. Hight, 
London. 

6445. RING-SPINNING Macurings, P. P. Craven, London. 

6446. ENVELOPES, N. W. W. Meadows, London, 

6447. Recorpinc Scorgs, G. M. Light and G. A. 
Goodwin, London. 

6448. Mera.uic Bepsreaps, 8S. I. Whitfield and A. W. 
Snook, Birmingham. 

6449. Avromatic UnLoapina Device for Arr Com- 
pressors, A. E. Mathewson, London. 

6450. Tires for CycLe WHEELS, E. E, Preston and G. 
D. Kendrick, London. 

6451. Courtine Rattway Wacons, A. Mills, London. 

6452. Covers for Dust Carts, C. Hailstone, London. 

6453. Compounp for NEUTRALISING the INTOXICATING 
Errects of ALCOHOL, L. Meyer, London. 

6454. TRANSFER Of ANIMAL FEATHERS to ARTIFICIAL 
Backrinos, A. F. B. Gomess, London. 

6455. MANUFACTURE of ImrraTion Stone, L. Hatschek, 
London. 

6456. Fastentnas of Eve tet Hooks, J. C. Engels, 
London. 

6457. Typewriters, A. McK. Cochrane, London. 

#6458. MULTIPLE SPANNER, A. R. Upward, London, 

6459. Incrsasinc the Erriciency of VANNERS, 5. 
Crowder, London. 

6460. MANUFACTURE of SULPHOCHLORIDES, E. Collard. 
—(H. Weiss, Germany. 

6461. PHoroGRAPHIC SHutTrerRs, A. J. Boult.—(H. M. 
Reichenbach, United States.) 

6462. Apparatus, C, W. S. Crawley 
and R. F. 8S. Venner, London. 

6463. Protection against PRoJECTILEs, 
Cologne-on-Rhine. 

6464. VenTiLators, R. M. Pancoast, London. 

6465. PerroLeum Morors, E. Légeret and F. Lombard, 
London. 

6466. SHow Cases, J. W. Stephan, London. 

6467. Om or Gas Enaryes, B. J. B. Mills.—(A. Eldin, 
France.) 

6468. MecHANICAL Movements, W. E. Evans.—(7/¢ 
Campbell Printing Press and Manufacturing Com- 
pany, United States.) 

6469, THRESHOLD, J. M. Napier, London. 

6470. Fitters for WATER, J. D. Capron, London. 

6471. Envevopss, E.-M.-J. Bary, London. 


Dunbar, 


A. Levfn, 


6472. Burrers for Rattway VeHIcLEs, A. Dufour, | 
ndon. 
6473. Trunks, L. lL. Bodenheimer, London. 
6474. Hames, W. W. Adkins, London. 
6475. ExLecrric INCANDESCENT Lamp, E. Harnett, 
London. 


6476. OveN, H. Prym, London. 

6477. Car W. 
and Ring, Germany.) 

6478. ELECTRO-MAGNETIC MECHANISM, W. F. 
London. 

6479. AccUMULATOR PLaTE, P. Ribbe, London. 

6480. for PHotoGrapus, C. T, Richter, Liver- 
pool. 

6481. Macuine for GrinpiNa, A. Price, Birmingham. 


P. Thompson.—{ Frost 


Jones, 


6482. ManuractuRE of Press Guass, R. Zeiller, 
London. 

6483. ConTROLLING FLow of Ftvips, J. Graham, 
London. 


6484. REGULATING WATER LEVEL in Borers, A. Fodor, 
London. 

6485. APPARATUS for CUTTING 
London. 

648+. BurNinG Rervss, 0. Imray.—(@. Oftermann and 
Co., and V. Loos, Avatria.) 

6487. VaLves, A. von Borries, T. W. Worsdell, and R. 
H. Lapage, London. 


Ivory, C.  Triiger, 


€488. AcTUATING SwitcHEs, Siemens Bros. and Co., 


Limited.—(Sicmens and Halske Actiengesellachayt, Ger- 
many.) 

6489. Curtinc Fasrics, W. Fischer, scn., and W. Vogel, 
London. 

6490. WeicHinc for Trucks, C. Emming, 
London. 

6491. Screens, A. W. Montgomery-Moore, London. 

6492. IMPLEMENT for CATCHING ANIMALS, J. 8S. Holland, 
London. 

6193. FREDING-BOTTLES, J. Wright and E. W. Dickins, 
London. 

6494. VAPOUR-BURNING AppaRaTus, W. L. Wise.—(4. 
Kitson, United States.) 

6495. SecuRING ENVELOPE Epcss, E. Evans-Jackson.— 
(W. Howard, United States.) 

6496. Circuit BREAKER, J. 
London. 


Skopee and M. Orel, 


Tth April, 1900. 


6497. Lavatory, G. Smith, Manchester. 

6498 CONVERTIBLE Mountines for Guns, W. E. Row- 
lands, Liverpool. 

6499. Ecectric Meter, R. A. Lehfeldt, Loudon. 

6500. Trap for Vermin, J. Hunter, Johnstone, Ren- 
frewshire. 

6501. MANURE DISTRIBUTOR, 
Yorks. 

6502. Acropatic Lapy, A. W. Crompton, Southport. 


A. J. Smith, Malton, 


6504. ImpLeMEeNT for CoLLectinc Hay, J. Gifford, 
Royston. 
6505. Cyctrnec Suiret, R. Walker and Sons and T. 
Walker, Leicester. 
6506. GLass TaBLets, 8. H. Benson and J. P. Hunt, 
London. 
6507. Eco Incupators, A., J., and G. Lyons, Man- 
chester. 
6508. Tripop Stanps, J. Ashford, Birmingham. 
6509. CycLe Brakes, T. Duffy, London. 
6510. Tires for VELOCIPEDE WHEELS, T. A. Walker, 
Birmingham. 
6511. Propuctnc [NDIA-RUBBER TUBEs, O. G. Moscley. 
A. L. Kelly, United States.) 
6512. INcaNDEscENT Gas Burners, F, W. Jeffery, 
Keighley. 
6513. against Rirce Fire, J. A. de Macedo, 
weeds. 
(514. Cycie Lamps, W. R. Harrison, Sheffield. 
6515. UTiLisaTion of the Trpat Fiow, J. McFadyen, 
Glasgow. 
6516. LuBRricators, R. 8. O’Brien, Glasgow. 
6517. SHUTTLE-EASING MECHANISM for Looms, J. H. 
Halliday, Bradford. 
6518, ReseRvorR PENHOLDERS, B. 
pool. 
6519, VenicLe Brakes, G. Fischer, Leicester. 
520. Hat, T. E. Stephens, Purley, Surrey. 
521. ROLLING MILLs, J. N. Nutt.—(A. Johnaton, United 
States.) 
2. PorTABLE Lamp, W. Bailey, Manchester. 
(523. DyeInG and BLEACHING Faprics, H. R. Armi- 
tage, Bradiord. 
6524. WaLL-tIEs, J. D. Johnston, Glasgow. 
6525. Fiy-trap, R. Lorenz, Berlin. 
3526. FrrRe-ALARMS, A. Miinker, Berlin. 


J. Stone, Liver- 


6527. CausTICISING ALKALI CARBONATES, J. C. Richard- 
son and M. Whitwill, London. 

6528, ELECTROLYTIC APPARATUS, J. C. Richardson and 
M. Whitwill, London. 

6529, TREATING CuLoripEs, J, C. Richardson and M. 
Whitwill, London, 


6530. CapILLARY DiapuHrRacms, J. C. Richardson and 
M. Whitwill, London. 

6531. OsTarntnc Opsects in Revrer, J. Itier and W. 
C, Elborough, London. 

6532. Gas Merers, J. Greenall, London. 

6533. PHOTOMATIC-TELEGRAPHY, M. Browne and R. 

Rowe, London. 

6534. Borries, C. H. W. Ptickert, London. 

6535. Barus, J. 8S. Miller, Falkirk. 

6536, Ports, J. Marchant, London, 

6537. Propuctne INTERMITTENT Motion, H, Alexander, 
London. 

6538. Brakes for Cars, J. H. Betterley and J. Lena, 
London. 

6539, Lockinc Nuts of Fisu , F. Baumgarten, 
London. 

6540. UNDERGROUND Conpucrors, M. Stein and G. 
Freund, London. 

6541. Prvorep ANncuors, W. L. Byers, London. 

6542. Apparatus for ScarreRinG Liquips, F. Candy, 
London. 

6543. EXTINGUISHING Device for Lamps, E. M. Robin- 
son, London. 

6544. MirRoRED Cuampers, M. A. Biver and A. E. 
Hénard, London. 

6545, VaLves for Ming Pumps, T. Holscher, London. 

6546. Lupricators, J. N. Hochgesand, London. 

6547. Boxes for PRintING MACHINES, H. 
Burtles, London. 

6548. Hotpers for Dynamos, H. B, Whitmore, 
London. 

6549, MEASURING Deprus of Water, T. A. B. Carver, 
London. 

6550. Winpow VENTILATION Reauiator, J. W. 
Gall, Cowley, near Uxbridge. 

6551. Merat Vamps and Goiosu for Boots, J. Brown, 


London. 

6552. Reruse Fuet Steam GENERATOR, B. D. Healey, 
London. 

6553. CHare-cuTting Macuines, 8. B. Bamford, 
London. 


€554. Mettinec Furnace, J. Assner and E. Laurans, 
London. 

6555. Fisuine Tacks, T. Fennelly and W. R. Hamil- 
ton, London. 

6555. COIN-FREED Apparatus, J. Wertheimer, London, 

3557. RIFLING ORDNANCE, W. G. Potter, London. 

6558. VELocIPEDE A. H. P. Blunt, 
London. 

6559. Cotours, T. R. Shillito.—(J. R. Geigy and 
Co., Switzerland.) 

6560. COIN-FREED DELIVERY Apparatus, J, C, 
Janisch, London. 

6561. Lerrer Weiauine Apparatvs, J. C. de Janisch, 

London. 

2. Towacco Prpgs, 8S. R. English, London. 


de 


3. Recoverinc Propvcts from P. Naef, 
London. 

6564. RerLectors for INCANDESCENT Lamps, R. Gaert- 
ner, London. 


6565. Hyprau ic Enornes, A. E. Hodder, London. 
6566. Motor Veuic es, H. H. Lake.—(0. J. Friedman, 


United States.) 
6567. VARIABLE Gear for Cycuies, A. Konig, London. 
6568. MrtHop of Heatinc Conpuctors, C. Raab, 
ondon. 
Heatinc Conpuctors, C. Raab, London. 


(M. Maw- 


1. FLOWER-HOLDERS, T. Payne, Liverpool. 

Capks, J. Millington, Liverpool. 

Treatinc Paper, C. C. Paltridge, Liverpool. 

6574. Forminec Grooves in CarpBoarp, M. Schubert 
and F, Langheinrich, Liverpool. 

6575. Printers’ GaLLeys, T. Webb and A. H. Taylor, 
Manchester. 

6576. Tuses, C. W. Schou, Birmingham. 

6577. Smoke Consuminec Apparatus, A. Franke, Bir- 
mingham. 

6578. CLutcu Drivine Gear, J. N. Briggs, London. 

6579. Time Recorpers, W. W. MecLauchlan, Man- 
chester. 

€580. Cabinets, &c., A. Breese, London. 

6581. Cycies, A. Breese, London. 


SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


642,505, APPARATUS FOR REFRIGERATING AND LIQueE- 
FYING AIR OR OTHER Gases, E. C. Thrupp, Walton- 
vpoa-Thames, Eagland,—Filed February 28th, 189. 

(laim.—(1) In apparatus for refrigerating and lique- 
fying air, the combination of a turbine enclosed in a 
non-conducting jacket or casing having annular spaces 
around the shaft where it passes through tne said 
casing, and all thrust or guide blocks and bearings 
situated outside the said jacket or casing to keep 
them at a distance from the motor parts of the said 
turbine, in which the air or gas or gases is or are ew 
panded and caused to do external mechanical work, 
means for compressing the air or gas or gases consist- 
ing of two or more compressing cylinders operating 
step by step with intermediate cooling coils, and 
means for cooling the air or gas or gases while under 
high pressure down to a temperature below the freez- 


642.505) 


ing-point of water, a chamber, or chambers in dupli- 
eate, through which the air or gas or gases are passed, 
and in which the moisture and other impurities are 
deposited mostly as snow, and separated, and a heat 
interchanger for further cooling the air or gas or gases. 
(2) In apparatus for refrigerating and liquefying air or 
other gas or gases, the combination of a turbine motor 
in which the air or gas or gases is or are expanded and 
caused to do external mechanical work, means for 
compressing the air or gas or gases, consisting of two 
or more compressing cylinders, operating step by step 
with intermediate cooling coils, and means for cooling 
the air or gas or gases while under high pressure down 
to a temperature below the freezing-point of water, a 
chamber or chambers through which the air or gas or 
gases are passed, and in which the moisture and other 
impurities are deposited and separated, a heat inter- 
changer for further cooling the air or gas or gases, and 
means for passing the said air or gas or gases into the 


turbine, and a device through which the 
tion of the exhaust from the turbine [onCOU8 Dor. 
separating moisture from the fresh airy suppl for 
compressor, substantially as hereinbefore dency te 


642,599, DyNAMo-ELECTRIC Macuing 
hiner, Schenectady, N.Y.—Filed X 
1898, 

Claim.—(1) As an article of manufactuys 
ing for a dynamo-electric machine, conalats Punch. 
main body portion with a number of teeth oF ut a 
‘Ojec. 


Greisen, 
Noveinbey 


{| 


H 
3) 


tions, each of the teeth or projections being provided 
with a strengthening rib. (2) A structure for electric 
machines comprising a series of lunine having 
peripheral teeth, those on some lamina having y id 
surfaces and those on other laminw having hollow 
projections which maintain a space between adjacent 
laminwe. 


642,631. METAL-SHEARING MACHINE, 
Cologne, Germany.— Filed July Vth, 1899, 
Claim.—(1) A shearing machine having two movabje 
shearing blade carriers, combined with a pressure 
device operating first to move one blade for clap. 
ing the material, and then the other blade for effectiy, 
theeut. (2) A shearing machine comprising vertieall. 


Rothe, 


(642.631) 


FS 


reciprocating shearing blade carriers, combined with 
a fluid pressure cylinder provided with inlet and out- 
let openings for a fluid, a two-part piston working in 
said cylinder, connecting means between the lower 
part of said piston and the upper carrier, anda 
cross head and connecting-rods between the lower 
part of the piston and the lower carrier, substantially 
as shown and described. 


642,743, CommuTator FoR ELEcTRIC 
Generators, S. Evervshed, London, 
September Vth, 1899. 

Cain.—Q) In an electric motor or generator, 4 
multisection commutator, adapted for drum or 
Gramme windings, having conducting strips, formed 
of resilient wires, fixed at one end in an insulating 
collet, and free to bend at the other ; in combination 
with rotating metallic sheet brushes, adapted to make 
elastic rolling contact successively with all the said 


[642,743] 


Moors or 
Filet 


resilient wire strips, substantially as desc ribed. Au) 
In an electric motor or generator, a multisection 
commutator, adapted for drum or Gramme windings, 
having insulated conducting sections, parallel to the 
axis of rotation of the armature, all passing successively 
over the same commutating contacts, in combination 
with rotary metal sheet brushes, having continuous 
resilient periphery of bow] form, forming elastic rolling 
contacts to the commutator, and rotated thereby, sub 
stantially as described. 


643,190. Larue Bep axp Apron, W. Lodge, Cinciie 
pati, Ohio.—Filed July 2th, 1899. 

Claim.—(1) In an engine lathe, the combination ofa 
lathe bed provided with a rack, a sliding apron 
mounted on said bed, apron-driving d : supported 
thereon engaging the rack, a longitudinal rail sup- 
ported on said lathe bed in the line of apron travel, 
and a stud shaft supporting one of said apron-driving 
devices inwardly projected to and resting upon said 


rail, substantially as described. (2) In an_ engine 
lathe, the combination of a lathe bed provided with 4 
rack, a sliding apron mounted on said bed, apron 
driving devices supported thereon engaging the rack, 
a stud shaft supporting the pinion engaging the eal 
inwardly projected from said apron, a longitudin' 
rail supported on said lathe bed in the line of apro! 
travel, and a bearing device on the end of said stu 
shaft engaging said rail, substantially as described. 
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sOME ENEMIES OF ACETYLENE. 


Tx common with most creeds, 
vell as pusinesses—acetylene finds some of its most 
poe nemies among the ranks of its nominal friends. 
serious within its own proper sphere it is perfectly able 
Alihong the open competition of paraffin, and more rarely 
to coal gas or electricity, acetylene will not respond 
tha exaggerated claims put forward on its behalf by 
f its less judicious supporters ; with the result that 
ome : is occasionally adopted in unsuitable situations, or 
A eae’ in an improper fashion, to the disgust of its 
and the temporary interruption, if not per- 
manent harm of the industry. 

In the beginning no doubt the greatest injury was done 
acetylene by those journalists who prophesied that it 
ould replace all other forms of artificial light, and that 
a cium carbide could easily be made from any sort of 
yaw materials at a cost which has proved to be but a 
mere fraction of the true one. But neglecting these 
yoseate predictions, many of the firms—foreign quite as 
uch as British—engaged in manufacturing generators, 
absolutely ignorant of physics and chemistry, persisted 
inturning out apparatus which, if not positively dangerous, 
was exceedingly ill-designed and unsatisfactory to the 
purchasers. By the law of natural selection, aided by 
experience in the various exhibitions, and by advice given 
in the more responsible technical papers, most of these 
fms have either disappeared or: have modified their 
generators to suit the proper conditions of gas produc- 
tion ; and at the present _time there is searcely an 
apparatus on the market which will not work in absolute 
security. It is, however, considerably easier to design 
a generator that is perfectly free from risk than to con- 
struct one that also possesses all the minor, though 
important, advantages of simplicity in charging and 
emptying, smoothness of working, total consumption of 
the carbide, regularity of gas pressure, complete purifica- 
tion of the acetylene, and a trustworthy degree of auto- 
matism; and it may safely be said that in nearly all the 
apparatus offered for sale now, one or more of the less 

urgent features is sacrificed for the sake of the others. 
We cannot help regretting that the public—or is it the 
makers only ?—have become so enamoured of the auto- 
matic idea that non-automatic generators are still quite 
the exception. Certainly the better class of automatic 
apparatus is so well thought out that any failure of the 
mechanism cannot possibly lead to the danger of a fire 
or explosion, assuming reasonable care on the part of 
the user; but this security is gained by the additica of a 
safety valve, which, whenever it comes into play, means 
loss of gas. Until calcium carbide can be sold much 
more cheaply than hitherto, acetylene will by no means 
be a very economical light, and one cannot afford to 
increase its cost by blowing off a portion of the make each 
time the holder of the apparatus happens to get too full. Of 
course a non-automatic generator, that is to say, one with 
a holder large enough to contain all the gas liberated 
from the entire charge of carbide, must be more expensive 
to buy and to install, and must occupy more space ; but 
these costs belong to capital, whereas waste of acetylene 
through a safety valve appears on the revenue account, 
and is therefore more objectionable. Moreover, the 
chief function of acetylene is to illuminate hamlets 
where space is cheap, or country houses belonging to 
the middle or upper classes where the back premises 
are always large. A non-automatic apparatus does not 
even of necessity involve an appreciably larger outlay 
on the generator shed, for if the holder be of sufficient 
dimensions to render it advisable, this portion of the 
plant can be erected out of doors, due precautions being 
taken to prevent the water-seal evaporating in summer 
and freezing in winter. Such an apparatas could be 
charged with enough carbide to drive all the burners, 
say, for two nights, the operation being carried out in 
the daytime when there is no temptation to light a 
match, or to carry.a lamp into the shed; and then if 
for unforeseen domestic reasons the lights were required 
till three or four a.m., instead of as usual fo about eleven 
p.m., there would be no likelihood of sudden failure in 
the supply. With an automatic generator the house- 
holder would probably strive to save initial expense by 
procuring one just large enough for ordinary mid-winter 
purposes ; and whenever he had a dance in his establish- 
ment, the carbide vessels would be exhausted in the midst of 
the proceedings, necessitating the insertion of a fresh 
quantity during the hours of darkness—an operation that 
is theoretically safe, but practically dangerous. Evidently 
this difficulty would be overcome by adopting in the first 
instance an automatic apparatus large enough for two or 
three nights; but then ri would be little or no saving 
in expense, while the non-automatic machine would still 
retain its advantage of showing more readily how much 
longer it was capable of working. It is clear that in an 
automatic apparatus the available store of acetylene at 
any moment is partly in the holder, and partly as un- 
altered carbide in the decomposing vessels, and therefore 
itis not always possible by mere inspection to tell how 
soon the generator will need re-charging ; in non-automatic 
apparatus all the acetylene exists as such in the holder, 
80 that a painted scale, or any equivalent device, shows 
the amount still remaining to be burnt. Some of the 
automatic generators of the present day are fitted with 
outside carbide containers, and the water supply 
mechanism, or the sense of touch, serves to indicate 
Whether one or more has been gasified completely ; this 
atrangement gives some idea of the proportion of carbide 
ut the indication is less obvious than in the former 


cal 


left, 
case, 
There is another advantage on the side of non-automatic 

albeit of a sentimental rather than a technical 
+ ter, which might honestly be urged in their favour 
en discussing matters with an ordinary householder. 
a on-automatic machine converts the whole of the 
ond th into gas as soon as the apparatus is put together, 
€ attendant can stopand watch the process without 


great loss of time. When this stage is reached, the 
generating chambers are, so to speak, empty, and nothing 
ean possibly happen until a fresh charge has been inserted. 
The timid consumer can thus feel absolutely certain that 
nothing is going on in his gasworks during the evening ; 
he has simply a metal vessel filled with acetylene, which, 
from his point of view, is precisely analogous to a drum 
full of petroleum. In an automatic generator some un- 
altered carbide always remains; and, although the idea 
seems absurd to a chemist or engineer, the lay house- 
holder is sure to think of it as more or less perilous. 

Nearly all domestic generators are so constructed 
that they can be re-charged whilst the lights are burn- 
ing, and this fact is carefully insisted upon in all 
advertisements. It is certainly desirable to be able to 
introduce more carbide in this way at times of sudden 
demand ; but it is very questionable whether the average 
purchaser ought to be allowed to regard the process as 
anything but an emergency operation to be conducted 
by himself. It is impossible to foretell the degree of 
intelligence or obedience possessed by the regular 
attendant of a generator in a country house, and it is 
doubtful whether the ordinary coachman or gardener can 
always be trusted to remember and obey the necessary 
rules when charging an acetylene apparatus by artificial 
light—for that is what ‘‘ while the lights are burning” 
essentially amounts to. The householder may forbid the 
introduction of a lighted lamp into the shed, and may fit 
up a convenient arrangement to shine through the 
window. How shall he know that his man follows the 
instructions? It may often be difficult enough to per- 
suade the attendant to forgo his pipe when cleaning out 
the generator, especially as spent carbide has not exactly 
a pleasant odour, but to double the rules—no pipe and 
no light inside—as must be done, at least doubles the pro- 
bability of mishap. 

Hitherto we have been discussing generators of the 
water-to-carbide principle, and we are fully prepared to 
admit that the question of automatism versus non-auto- 
matism is one of expediency merely. Automatic water- 
to-carbide apparatus do work satisfactorily—at least on 
the vast majority of occasions; but can the same be said 
of automatic carbide-to-water generators? It would 
seem that in France and Germany a few types of the 
latter have been elaborated in which the mechanism must 
be fairly efficient. Sometimes the carbide is contained in 
a number of boxes arranged round the periphery of a 
horizontal wheel driven by means of a ratchet which is 
actuated by the fall of the holder-bell; each time the 
wheel moves forward one box comes over the mouth of 
the carbide shoot, and its hinged bottom, previously held 
in position by a catch, falls and allows the carbide to drop 
into the water. Here the weight of the wheel and solid 
matter is carried on special bearings, and the force which 
the holder must exert to propel the wheel scarcely varies 
with the amount of carbide still unattacked. But when, 
as is occasionally done, the carbide store forms part of 
the bell itself, the idea is distinctly bad, because the load 
on the holder constantly diminishes as the carbide is con- 
sumed, and consequently the pressure must steadily 
decrease unless it be regulated by a separate and some- 
what costly governor. If calcium carbide were a dry 
uniform powder like sifted sand or round shot, it would 
fall smoothly through any hopper, and the carbide store 
might well be made in the shape of an inverted truncated 
cone closed by a mushroom valve opened or shut by the 
fall or rise of the gasholder; but in reality it exists in 
irregular-shaped masses and is practically deliquescent, 
so that the device cannot be regarded as efficient. Some 
of these objections apply to water-to-carbide generators 
wherein the solid is carried by the bell, for the whole 
store is always more or less exposed to water vapour, 
the effective weight of the holder is never constant, and 
there is no conspicuous external means of judging how 
much carbide remains undecomposed at any moment. 
In fact, it is difficult to see any excuse for building a 
generator in this fashion, except the totally invalid one 
that the whole apparatus is thereby rendered more 
compact. 

Various objectionable statements are often to be seen 
in the advertisements of even those firms who are 
making apparently well-designed generators, and these 
cannot be regarded but as enemies to the industry. For 
instance, it is asserted that ceilings are not discoloured 


in rooms where acetylene is burnt. Acetylene gives off 


less heat than any other illuminant which depends on 
combustion, and produces a smaller volume of hot gases ; 
but it is really time that everybody should know that the 
black mark on a ceiling is not necessarily due to the 
liberation of carbon from a flame. The discoloration is 
produced by the deposition on the cold rough surface of 
dust and dirt already in the atmosphere; and it is 
deposited there simply by the local impingement of the 
current of hot gases. Precisely the same effect is to be 
seen over a hot-water or steam pipe, or even above an 
electric glow lamp. As acetylene evolves a smaller 
quantity of hot gases per unit of light than its 
rivals, and as it is not generally burnt inside a 
parallel chimney which concentrates the stream of 
vapour, it is less harmful to the ceiling than coal 
gas, especially in an argand; but the difference is in 
degree alone. Another semi-untrue statement frequently 
made is that acetylene gives fifteen or sixteen times as 
much light per unit of volume as coal gas. It is worse 
than useless to ignore the incandescent system of light- 
ing; many people still prefer the wasteful flat-flame gas 
burner, and until the mantle can be rendered much less 
fragile than at present they will continue to do so; but 
most of them realise that they are sacrificing economy to 
simplicity. The impression conveyed to the mind of an 
intelligent member of the public who reads such asser- 
tions as the foregoing respecting acetylene is either that 
the advertisers are ignorant of their subject, or that they 
are wilfully obscuring the issue ; and when he finds one 
page requiring revision, he naturally doubts all the 
others. 

Still greater harm—and this is really a serious matter 


—to the acetylene industry is constantly being done by 
those journals which cater for the requirements of the 
amateur mechanic. Some of these papers print at 
intervals articles on the generation, purification, and use 
of acetylene, and more particularly on. the construction 
of generators and other apparatus — publishing them 
either editorially or as signed letters from their corre- 
spondents—which are calculated to have most unpleasant 
results if the instructions are ever carried out in practice. 
Most of the generator makers who are in business have 
been experimenting for several years, and if we could 
penetrate behind the scenes we should probably find 
they have had to buy their experience at the price of 
several accidents ; others have no doubt sought expert 
advice, and all are at last able to construct apparatus of 
fairly scientific design. But the amateur Jack-of-all- 
trades builds a generator out of a couple of old mustard 
tins—as a contemporary puts it—and because the ma- 
chine does not collapse when it is first used, he writes a 
glowing description of his invention, which one of these 
journals ill-advisedly prints. Suppose it is copied, blows 
up, and hurts somebody—these people pose as martyrs to 
scientific research, we presume; the culprit would no 
doubt resent the accusation of being morally responsible 
for his victim’s sufferings, and yet that is what he really 
is. A short time ago we read directions for making a 
combined generator and lamp out of brass tube and 
sheet, all fastened together with ordinary soft 
solder; and this bomb was constructed on the 
“drip” principle — the very system which has 
been abandoned by all good makers because of the ex- 
cessive local heating it exhibits. If worked slowly this 
apparatus would in all likelihood hold together for a 
considerable time; but suppose it was over-driven? One 
wonders if the inventor has any notion of the melting 
point of tinman’s solder, and has ever heard of Pro- 
fessor Lewes and his determination of the tempera- 
tures found inside an acetylene generator. There 
is no particular reason why an amateur should not 
make fretwork articles, or turn up _ pretty little 
objects on a toy lathe—if the results of his labour 
are unsatisfactory, nobody suffers; but to give an 
amateur who has no special knowledge of the subject 
information—which may or may not be complete and 
trustworthy—that enables him to construct such things 
as gas generators, is practically equivalent to advising 
him to prepare cordite to send out instead of tobacco to 
our troops at the front. 


THE HINGELESS ARCH. 


In our recent article on ‘“* The Two-Hinged Arch” we 
drew attention to the fact that owing to the paucity of 
data at our command, it was not possible to determine 
the stresses upon that particular system with the same 
facility and degree of precision as in the case of the 
triple-pivoted type. But, at any rate, we know that in 
the former class of structure the reaction lines must pass 
through the hinges at the springings, as the bending 
moments are equal to zero at those points. When we 
proceed to investigate an example of the hingeless, or, 
as it is also termed, arch with fixed ends, our theoretical 
knowledge becomes still further curtailed, for we are 
alike ignorant of the direction, the magnitude, and the 
point of application of the reactions. The term “fixed,” 
applied to this description of arch, signifies that the tan- 
gents to the rib at the springing points do not undergo 
any alteration from their normal direction, when the 
arch suffers deformation under the action of any load. 
The analytical process for arriving at the data required 
for ascertaining the resulting stresses, which may be sub- 
sequently computed by the method of moments or by the 
employment of stress diagrams, is long, tedious, and com- 
plicated, although not attended with any very formidable 
difficulties. It will be sufficient if we briefly allude to the 
nature of them and the principles involved in surmount- 
ing them. In addition to the determination of the 
position of the reaction locus, which is also one of the 
data requisite in the double-hinged system, there are 
two other calculations to be made, which belong solely 
to the arch with fixed ends. It is necessary to make 
these two calculations first, because without their aid 
the values of the vertical and horizontal components at 
the supports cannot be ascertained nor the position and 
direction of the reaction locus established. 

Since in the arch with fixed ends the reactions give 
rise to moments at the supports, similarly to those pro- 
duced in a beam practically encastré, the direction or 
lines of action of the reactions will not pass through the 
springing points, but will intersect vertical lines drawn 
through them, at certain distances, either above or below 
the level of the points themselves. These distances are 
found by the calculations already referred to, but as their 
values vary with the position of the load, they necessitate 
a separate computation for each particular case. In the 
arch hinged only at the springings, the reaction locus is 
a curve, which may be taken to be generated by the 
passage of a load across the entire span, at the point where 
it and the directions of the reactions meet. The path 
of the reaction locus for the arch with fixed ends is found 
in a much simpler manner, as it requires the calculation 
of only a single ordinate. Making this equal to O, and 
putting V for the rise of the arch, the equation becomes 

6V 


which is the equation to a straight line parallel to the 
chord of the arch, so that the reaction locus is a hori- 
zontal straight line situated at a height of one-fifth of the 
rise above the crown of the arch. It has always been a 
strong point of attack against the arch with fixed ends by 
the staunch advocates for the other two types that, at 
any rate theoretically, the amount of the horizontal 
thrust due to thermal action is six times that produced 
by the same cause in arches with hinged ends, and that 
consequently the stresses in the ribs will vary in the 
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same proportion, and so also will their sectional area. 
Ome of the highest authorities upon the subject of hinge- 
less arches appears, as will be presently shown, to be of 
the contrary opinion. (ne of the finest examples of the 
arch without hinges is unquestionably that of the St. 
Louis Bridge, over the river Mississippi, completed in 
1874. It consists of three arches, of which the central 
has a span of 520ft. and a rise of 47ft. The side arches 
are each 502ft. in span and 44ft. in rise. A similar struc- 
ture over the river Wupper, between Solingen and Rem- 
schid, in Germany, called the Kaiser Wilhelm Bridge, 
was erected in 1897, which has a span of 526ft. anda 
rise of 223ft. This smal! difference of 6ft. enables it to 
hold the record as possessing the longest span of any 
arch with fixed ends, so far as we are aware. Should 
this prove the case, itis worth noticing that the third 
type of arch bridges has made no advance in length of 
span for nearly a quarter of a century. One more 
example of this class of design may be mentioned, which 
is erected at Berne, in Switzerland, not on account of the 
size of its span, for that measures only 360ft. with a rise 
of 112ft., but for its remarkable elegance and harmony of 
contours and proportion. Its date of completion was in 
the year 1898. Although the largest arch belonging to 
the double-pivoted type exceeds in length of span the 
maximum dimensions attained by any example of the 
hingeless description by some 300ft., yet the fact that an 
arch with fixed ends was erected with a span of 526ft. so 


recently as the year 1897 points unmistakeably to the |, 


conclusion that the arch without hingesis still recognised 
by engineers as a sound and trustworthy principle of 
bridge construction. Further, if our assumption, made 
upon good authority, in a previous article, be correct, 
that the highway bridge over the Mississippi River at 
Minneapolis, completed in 1888, with a span of 456ft., is 
the largest existing three-hinged arch, then the hingeless 
arch has a margain of 70ft. to boast of. 

Returning to the subject of stresses due to changes of 
temperature, which are made of such great importance 
in theory and are worth so little in practice, it will be 
instructive and interesting to adduce one or two examples 
of the real effect they produce upon structures exposed 
to their influence. It was calculated that in the St. Louis 
Bridge the central steel arch of maximum span would 
rise at the centre not quite Sin. under the greatest 
extreme of heat, and with the most intense cold it would 
fall as much below the point at which it would be main- 
tained at a medium temperature. The range of tempera- 
ture was from 20 deg. Fah. below zero to 141 deg. above 
it. All the effect produced upon the roadway was simply 
to raise and lower it at the centre of the arches so 
imperceptibly that the eye failed to detect the disturb- 
ance. Inthe Niagara Suspension Bridge the roadway rose 
and fell 2}ft. at the centre of the span under a change 
of 100 deg. of temperature. If arched ribs were 
permitted to expand and contract with perfect 
freedom there would be no stresses of a thermal 
character produced upon them, and in that case 
the contours of the arch at different temperatures 
would be similar.“ Our old cast iron friend, with a 
span of 240ft. over the Thames at Southwark has, for 
nearly the last century, risen and fallen, with the most 
complete equanimity and impunity, through its _peri- 
odical vertical limit of a little over a couple of inches. 
Before the arch with tixed ends was finally adopted for 
the St. Louis Bridge, it was, together with the spandril, 
braced, and the pivoted types subjected to a most 
thorough and searching investigation extending over 
several months. One of the results was to confirm the 
well-known fact that the deflection of a fixed arch 
under the action of movable loads was considerably 
less than those of a free arch. In other words, the one 
type possesses a far greater degree of rigidity and 
general stiffness than the other, simply because the 
fixing at the springings diminishes the amount of 
deformation that would under different conditions take 
place. It was also found—and this is rather a strong 
point in favour of the hingeless system—that the 
stresses in the central parts of the arch were more 
uniform than for the other two classes, and also 
that when the structure was uniformly, or only partially, 
loaded, they corresponded more nearly to the case of a 
uniformly distributed loading over the whole arch, 
though they were rather greater near the springings. 
This statement leads to the important conclusion that 
the sectional area of the ribs for the greater part of the 
span could be reduced, provided they were increased for 
a short distance near each support, an arrangement 
which would effect a notable saving of material. Mr. 
James B. Eads, the engineer of the St. Louis Bridge, 
satisfied himself of the truth of this statement, notwith- 
standing the fact that the hingeless arch suffers greater 
stresses, resulting from changes of teiperature, than its 
two rivals. He thus gave it as his opinion that the 
design adopted for the bridge was the most economical 
under the circumstances of all known methods./ In an 
arch perfectly escastré, the bending moment developed in 
end sections may put the material in tension, and the 
upper flange is always necessarily subject to a stress of 
this character. It results, therefore, that in order to 
render the ends immovably fixed, the rib should be 
solidly secured to the bed plates and supports by long 
rods which will transmit to these points the tensile 
stresses exerted by the ribs. In the St. Louis Bridge the 
rods were 30ft. in length, and passed right through the 
pier, connecting one span with the adjacent one upon the 
other side of theircommon support. It must be admitted 
that, whatever may be its purely theoretical demerits, 
the arch with fixed ends has in actual practice been 
equally successful with its neighbours—in some respects 
more so, if active old age is considered any test of effici- 
ency, but we think it is very questionable whether it will 


* For a full account of the construction and erection of this struc- 
ture, see the excellent work, “ History of the St. Louis Bridge, 1881,” 
by C. M. Weodward. 

+ Report of the Engineer-in-Chief of the Illinois and St. Louis Brid 
Company, St. Louis, May, 1868, ” 


ever seriously compete with the double-hinged type. It 
has, moreover, the disadvantage of not possessing the 
same facilities for erection as the other two systems. It 
is admitted that the French and German engineers fre- 
quently design an arch with fixed ends, on the assumption 
that it belongs to the second type, hinged only at 
the springings. In practice a double - pivoted arch is 
readily converted into one of the hingeless class by 
arranging the details of construction in such a man- 
ner that the hooms may be rigidly connected with the 
piers or abutments after the staging and all temporary 
work is removed. Continental engineers in many 
instances have adopted successfully this mode of treat- 
ment, especially in the case of arches of masonry. It 
may be remarked that professional opinion both at home 
and abroad is unanimous respecting the superior rigidity of 
the fixed arch, and its greater economy for dead and live 
loads. 
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Steam Engine Theory and Practice. 

Ripper. London: Longmans, Green, and Co. 

[First Notice. 
THERE is so much interesting detail in this book, that it 
requires thorough and careful reading to enable one to 
express any fair judgment of its merits. 

For the same reason it would be impossible within the 
space allowed to an ordinary review to deal critically with 
more than a very small selection of the topics treatedin the 
volume. 

Taking it as a whole, the work is a very painstaking 
exposition of the present position of the practice and 
science of steam engines, by an author who has had 
lengthened practical knowledge of steam engineering and 
experience in testing steam engines, and who has had 
his knowledge tested by the task of communicating it in 
lectures to technical students. The methods and informa- 
tion embodied in the book are wholly modern ; it brings 
the reader more up to date in this special study than 
three-quarters of the students at the present moment in 
our engineering classes have the opportunity of reaching. 
In respect of description of the various patterns of con- 
structional detail in actual use, no volume of this scope 
could possibly be even approximately complete, and other 
books, both in English and German, furnish more exten- 
sive catalogues for the very useful study of these details. 
What Professor Ripper does give in this direction is, 
however, very modern; so much so, that a young student 
relying solely or mainly upon this book would be apt 
either to remain ignorant of older fashions, or else to fall 
into the serious error of imagining that none of these 
older fashions remained now, under any circumstances, 
good practice, or retained the approval of sound 
modern engineers. Thus Chapters XXI. to XXV. are 
descriptive of ** Types of Engines,” namely, Mill,” 
Quick-Revolution,” ‘Marine,’ and Locomotive.” 
Of the type ‘“ Mill Engines’ no mention is made of any 
but lift-valve engines with Siilzer and Proél trip-gears 
and Corliss engines. All other styles are silently and pre- 
sumably contemptuously ignored. This can hardly be 
considered representative in any complete sense. The 
quick-revolution type is better represented by general 
descriptions of the Willans, Peache, Bellis, and 
W. Sisson engines, besides one specially made for 
Professor Ripper. Here the Chandler engine might 
well have been given a place without going outside the 
limits of the pioneers of exceptional merit. Both the 
marine and the Locomotive types are very meagrely 
illustrated. 

Turning to details, injectors are illustrated suffici- 
ently to explain a theory of their action. Diagrammatic 
drawings of one or two condensers are given, as also one 
of a feed-water heater; those of governors are also for 
the most part diagrammatic ; and three constructions of 
fly-wheel are shown. Stufting-boxes, pistons, crossheads, 
connecting-rods, and main bearings are shown in more 
detail ; but still only by an extremely limited selection of 
special styles. There is the same meagreness in the 
illustration of valves and valve gearing, little more being 
introduced than is necessary to illustrate and explain 
the theory. 

Thus the student of this book must not expect to find 
in it a reference encyclopedia, by whose aid he may 
become learned in the infinite variety of form which the 
inventive faculty of generations of engineers have given 
to the parts of the steam engine. Such details as are 
given are, however, treated in such manner as explains 
with some fulness the principles which should be kept 
in mind in designing engines, and which are special to 
steam engines, that is, not common to machinery in 
general. 

The bulk of the book is devoted to theory, and the 
bulk of this theory is thermodynamic. Although the 
steam engine is par excellence a mechanical device, and 
painstaking observance of correct mechanical principle in 
the design of steam engines is more necessary and more 
profitable than is obedience to thermodynamic teaching, 
still there is so much more high-class scientific talk 
possible about the thermodynamics than is possible, or 
at any rate saleable, about the pure mechanics of the 
thing, that it is quite inevitable that the mass of what 
is written on the first should largely outbulk that written 
on the latter part of the subject. 

To deal as fully with the science of the mechanical 
design as with that of the thermodynamics of the machine 
would have required a very considerable extension of 
the bulk of the book, and of the labour involved in writing 
it. We protest only that if a treatise is advertised to 
deal with this subject as a whole, its more important 
part ought not to be subordinated to the less important 
part; while if it actually deals thoroughly with one part 
and superficially with the other, this distinction should 
be made clear in the title. The result of not doing so, 


when the general tendency of the age is to over-write 


the one part and neglect the other in books, is to lead 
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students into the totally erroneous habit of thinkin 
one of comparatively small importance which deat we 
need prs study. Let any one who really knows wh. 
drawing-oftice work is, and who also knows the conte 4 
of modern text-books on the steam engine, recall to oy 
mind the ratio of the time and labour spent jy th. 
drawing-office over the strictly mechanical design of the 
steam engine to that spent over questions of thermod,, 
namics, and let him compare this with the numbers y! i 
pages in the book devoted to these two branches of th 
whole problem; any such one who does this vill 
willingly admit the justice of the remarks we are now 
inditing. 

Thus Professor Ripper describes certain forms of eroge. 
head very well indeed, but the one single bit of guidance 
he gives to the dimensioning of crossheads is the follow. 
ing:—* The best designs of crossheads have low pressures 
on the slipper face, and if kept below 40 Ib. per Square 
inch, adjustments are almost an unnecessary complica. 
tion. The pressure on the guide surface should not 
exceed 100 Ib. per square inch as a maximum, The 
maximum pressure on the crosshead pin should not 
exceed 1200 Ib. per square inch of diameter x length,” 
Now this is good as a foundation, but it does not carry 
very fur towards settling the hundred dimensions jn 4 
crosshead, and it omits to state the fact that crosshead 
pins are sometimes successfully subjected to twice 1200 ]h, 
per square inch. 

Again, the Chapter IV., pages 60-89, upon “Slide 
Valves,” describes very well the functions of steam engine 
valves, some of the forms used, and the construction of 
“Valve Diagrams.’ But the one only figure given to 
help towards the dimensioning of these valves is found jy 
Chapter XVII. at page 252, and consists in the time. 
honoured rule, ‘area of steam port to permit a velocity 
of influx not over 6000ft. per min.”’ How often has that 
rule been quoted in books, and how often has it been 
practically applied? Is this velocity of influx derived 
from mean or maximum piston velocity ? because the one 
is only two-thirds the other. And when a variable cut-off 
gear is used, is the rule to apply to influx at full port 
opening with late cut-off, or to the contracted port open. 
ing at earliest cut-off? We listen, and seem to receive 
dead silence as the only reply vouchsafed to these 
questions. But supposing them answered, none of the 
diagrams or other reckonings ever printed give any 
method of finding the dimensions of the valves that wil] 
give this needful area of steam port. After all the dimen. 
sions of the valve and valve gear are given, they show 
how to find admission, cut-off, kc. &e.; but does it not 
seem a little late in the day to begin to find these out 
after all these dimensions have been fixed? Thus engi- 
neers, for want of being taught really very simple and 
easy methods of calculating what is really practically 
wanted, go on guessing these dimensions blindly, and 
then testing how far their guesses do not produce the 
desired results by help either of expensive models, cr 
of diagrams whose construction is really the inverse of 
the actual problem to be dealt with. 

This inversion, or rather perversion, of the real problem 
of design is curiously illustrated by the one * problem” 
solved by Prof. Ripper, in terms of actual dimensions, 
namely, * to find angle of advance, having given the travel, 
the lap, and the lead "’—see page 66. It is surely hardly 
necessary to point out that when the designer wants to 
tind the A. advance, he cannot yet know either the 
travel or the lap, and does not care what exactly the lead 
may turn out to be. 

Prof? Ripper will certainly not complain that these two 
instances of crossheads and slide valves are unfair illus- 
trations of his method of dealing with this section of his 
subject—the ‘mechanics of the steam engine. What he 
does say on it is very good, and of greater and more 
fundamental importance, in most cases, than what he 
omits. That what he omits is of supreme technical 
importance he will readily admit. 


United States Artillery Journal.—P.O. Fortress, Monroe, 
Virginia. 

Tue March and April number of this publication deals 
with some subjects on which a few notes may be made. 
The first paper, by Lieut. Blake, 4th Artillery, reviews 
the transport by train of field guns in the Cuba operations, 
describing the relative advantages and disadvantages of 
“platform cars” and “gondolas” or box cars, the 
former being greatly preferred. For the carriage of 
horses the best car was one termed the “ Burton.” In this 
the car is divided across, and on each side the horses are 
placed in stalls running lengthways, so that the horses are 
well placed not to suffer by starting or stoppage. They 
cannot kick each other, and are easily got in and out. 
In open cars vicious horses get more than close room, 
and a horse thrown down is in risk of bad injury. _ 

Impressions of the bombardment of Puerto Rico, by 
L. Alvardo, translated by Lieut. Wort Robinson, 4th 
Artillery, give facts emphasising the well-established 
advantages of coast batteries over ships. The story 1s 
the common one of an attack of forts by ships on the 
move. The armaments of fleet and fortress are briefly 
as follows :— 

Armament of Ships. 


Steel guns from 13in. to 8in. ... 38 

Steel guns from 6in. to 4in. ... 70 

Machine guns ... ... 145 
Armament of Fortres:. 

Iron howitzers from 9}in. to 8Sin. 6 

Steel guns from 6in. to 4in. ... = 


Machine guns Xin 
The fleet fired for three hours and expended = 


rounds with heavy and light guns, that is, exclusiv 

machine-gun fire; and the forts fired 441 rounds. T : 
results were that the fort parapets were a little knocke 
about, but practically uninjured. One Qin. (24 cm.) 
howitzer was dismounted and one Spanish ‘ cannoneer 
was killed, and one officer and a few cannoneers 


wounded. The fleet received some injuries, the Spanish 
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es geht or hoped that they were serious. 
shortest range was 1500 
= eae the ships seem to have moved in in an orderly, 
yard, wcted way. Itis always ugly work to close in to 
ee forts, and courage was shown both by Americans 
ery” anish, but the former need only to have read the 
and : of their own Lieut.-Commander Goodriche on the 
reich attack of Alexandria to see that they were likely to 
i ot practically nothing, unless they committed them- 
to anchoring close. This probably might present 
* “ks that would be unjustifiable, for at that time it was 
a known that Spanish mine fuzes were generally harm- 
oa nor that the gunners were almost without protection. 
ifhis report observes that had a single vessel followed the 
example of the Condor, commanded by Lord Charles 
Peresford at Alexandria, she would have cleared the low 
batteries, While shrapnel from the heavier guns would 
have swept away the Spanish gunners nearly everywhere. 
We have the same miserable reading usually met with 
as to Spanish arrangements. An 80-ton crane, it seems, 
could never be erected, as no support existed for it. 
Bought and sent out, it was kept eighteen years, to be 
eventually taken over unused by the Americans, remind- 
ing us of the divers provided for the Spanish cruisers in 
Santiago, who could not work on their bottoms and help 
the speed on which their chance of safety depended, for 
want of diving dresses. We also heard of fuzes that had 
heen put together by some one with so little respect to 
detail that various parts were left out. 

Space forbids following all the articles through, but one 
subject certainly deserves a few words, namely, the dis- 
cussion of the value of telegraph cables in war, under the 
title * A United States Government Cable.’ The writer 
avs: “The history of the British Postal Telegraph and 
Cable Service in its gradual extension and perfection up 
to the present time, when nothing less than an Imperial 
Telegraph System connecting every British possession 
around the globe is projected, is a most valuable and 
interesting study for the United States.” It appears 
that many people first woke up to the importance of this 
when it appeared that ‘ France is absolutely dependent 
upon England, not only for news from the Transvaal, but 
also for communication with her own colony of Mada- 
gascar and her South African possessions,”’ and is now tak- 
ing steps to remedy this. It is suggested that England's 
cables add 50 per cent. to the power of her fleet, but we 
give no more quotations, and we trust that no readers of 
Tue ENGINEER are sufficiently small Englanders to make 
mischief of what we have given. Let them remember 
that France is already taking steps, and taking steps will 
involve us in pecuniary as well as strategic loss. ** Let 
sleeping dogs lie.” 


SHORT NOTICE, 


Wireless Telegraphy aud Hertzian Wares, By Re Bottone. 
london: Whittaker and Co, 1900.--A small book of a hundred 
pages or so, in which an attempt is made to set forth in simple 
language the principle on which the phenomena known as 
“electric waves,” ‘‘ signalling through spaces without wires,” Xc., 
are dependent. It contains just four chapters. The first is 
entitled ‘‘ Preliminary Notions.” In this there is a general pre- 
liminary description of what is known of the attributes of elec- 
tricity, with special reference to the matter in hand. It is largely 
elementary instruction, and intended to be so. Chapter II, gives a 
brief historical sketch, in which we are told something of the work of 
Hertz, Preece, Oliver Lodge, Marconi, &c. Chapter III. deals with 
Hertzian waves, and Chapter IV. with constructional details. The 
book will certainly be found useful by those seeking to obtain a 
knowledge of wireless telegraphy and of the instruments used in 
connection with it. It contains references to the very latest 
Inventions, 
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ARMOUR PLATES FOR RUSSIA 


CARNEGIE PLATES FOR RUSSIA. 


vary from £160,000 to £108,000, the remaining tram- 
way enterprises, are nearly all small affairs, and they pre- 


WE give herewith another test result of Carnegie-Krupp sent no especial features of interest outside their own 


process urmcur plates for the Russian battleship Retrozan. 
The test will be seen to be nearly identical with that applied 
to our own armour of similar character. The plates are 6in., 


respective localities. It appears that out of 21 gas Provi- 
sional Orders, there is only one application to construct and 
maintain new gasworks, which is for St. Margaret-at-Cliffe. 


that depicted in the photograph we give herewith measuring All the others are promoted by existing companies, and con- 


It was attacked by five blows 


8ft. Tin. by 64in. by 6in. 
The 


from the steel armour-piercing projectiles of a Gin. gun. 


velocity, however, was lower than in the British tests, the | 


average being 1905 foot-seconds. 


The hardest blow was the | Dearne, 


sist mainly of extensions of existing works, and for the purpose 
of raising additional capital. Except the £50,000, £40,000, 
and £30,000 required by Littlehamptcn, Wath - upon - 
and Romford, the rest of the financial aid 


third, whose striking velocity was 1919 foot-seconds, and | sought for is comparatively of small extent. If, however, the 
striking energy 2553 foot-tons. The penetration of this was | lighting supply, so far at any rate as gas is concerned, seems 


estimated to be 3°5in. 


The photograph herewith shows the 
front of the plate after the fifth round. 


It will be seen that 


all the projectiles broke up with little effect, and that no | 


cracks were made in the plate—the fifth shot striking with 
a velocity of 1905 foot-seconds was disintegrated, splashing 
the plate face, and only penetrating 1din. This plate is 
interesting as a sample of the plates on the sides of new 
Russian ships. The attack is not severe enough to test it 


| 


| 


properly, but by its appearance the plate closely resembles | 


our own. We presume that the armour represented by this 
plate forms the surface connecting the Yin. belt with the line 
of quick-firing gun ports above. 


PROVISIONAL ORDERS FOR 1900. 


ty our recent article on “ Private Bills in Parliament” we 
drew attention to the noteworthy fact of the withdrawal of 
the ‘ Metropolitan Water Companies Bill,” which really fell 
through because its provisions sought to confer large and im- 
portant powers on a public department—that is, the Local 
Government Board. According to the practice of the House, 
the conferring of such’ powers upon such an authority re- 
quired the fiat of a Public, and not that of a Private Bill. 
Upon the second reading being brought forward, the Speaker 


called the attention of the House to this circumstance, and | 


consequently the Order was discharged and the Bill withdrawn. 
Another important measure in connection with the metropolis 
has suffered defeat, which is the postponement for six months 
of the second reading of the Bill of the County of London 
and Brush Provincial Electric Lighting, for which no pro- 
posed capital was stated. Among minor additional defec- 
tions of Private Bills may be mentioned those of the Glaston- 
bury and Street Gas, the Huntingdon Corporation, the 
Lowestoft Railway, the Osset Gas, and the St. David’s Rail- 
way. 
estimated to cost rather over a hundred thousand pounds. 
It may be mentioned that the parties concerned do not pro- 
ceed with the London County Council Ccmpulsory Purchase 
of Land Bill, although it was read a second time, and referred 
to a Committee. It was probably this last stage which led to 
its final abandonment. 

It is satisfactory to notice that the number of applications 
made to the Board of Trade this year for Provisional Orders 
relating to tramways, the supply of gas and water, electric 
lighting, pilotage, and piers and harbours, amounts to 178, 
compared with 159 for last session. But although the 
number of Orders asked for is greater, the capital needed is 
less, being at present four and a-half millions as against a pre- 
vious five and a-quarter. Among the tramway Provisional 
Orders, which number 36, or 15 more than for last year, 
are comprised several completely new undertakings. There 
is an advance all along the line in numbers, mileage, 
and capital. The first has been already enumerated ; the 
second contrasts 60 miles with 26; and the third, amounting 
to over a million and a-half, is two and a-half times the 
former sum. With the exception of the Liverpool and Hull 
Corporations, and the Walthamstow Urban District Council, 
whose estimates for their future construction of tramways 


The Lowestoft undertaking was a light railway scheme, | 


| 


| 
| 
| 


| 


to have reached a climax, since exactly a million less is 
wanted than in 1899, it is otherwise with the water Pro- 
visional Orders, which as regards capital are estimated at 
three and three-quarters, instead of one and a-quarter millions 
as in last year. Of the total eight Orders, four are solely 
for the purpose of raising additional capital, which does not 
exceed moderate sums, save the £200,000 wanted by the East 
Surrey Water Company. 

If the number of the present electric lighting Provisional 
Orders, and the amount of capital scheduled, be taken as a 
basis for comparison with the same figures a twelvemonth 
ago, it might be reasonably concluded that the cost of elec- 
trical installations and their product had attained more 
economical limits, as they possibly may have done during that 
period. A hundred and eleven previous orders showed that 
it was proposed to expend in round numbers four millions in 
carrying out their provisions, whereas now the sum of 
13 millions is all that is asked for the practical realisation of 
98 Orders. As individual undertakings Marylebone heads 
the list with a capital of £100,000; Mile End Old Town is 
second with nearly £60,000; Limehouse District is a good 
third with £55,000; and St. George’s-in-the-East competes 
favourably with a request for £43,000. In the provincial 
towns, Boston’s need of £50,000, and those of Leamington 
Royal Spa and the Ramsgate Corporation run the metre- 
politan boroughs fairly closely with £47,000 and £49,000 
respectively. Seventeen of the smaller fry range between 
£1500 and £8000. In piers and harbours, the Coast Develop- 
ment Company, Limited, sees its way to expend some 
£60,000 in improving and extending the attractions of the 
fashionable watering-place Felixstowe, by the construction 
of a pier stretching seaward for a distance of 1100 yards. A 
new pier is also to be put in hand at Ilfracombe, and a light- 
house near Beacon Point in the same parish. Similar 
works are projected at Lowestoft, Bridlington, Ayr, Bexhill, 
and Eastbourne at respective estimates of £50,000, £40,000, 
£32,000, £30,000, and £24,000. Powers to borrow further 
sums of money, not exceeding one-third of the paid-up 
capital, are given to the promoters of the various under- 
takings, although this proportion may, it appears, be in- 
creased by the consent of the Local Government Board. The 
Provisional Order has just been granted to the Marylebone 
Electric Supply Company, empowering them to supply cur- 
rent in the parish, in competition with the Metropolitan 
Supply Company. A strong opposition to the Order was 
made by the Vestry, but tono purpose. The ratepayers have 
a hope that Parliament will not confirm the Order, but they 
will do well not to be over sanguine in that direction. 


Nava. ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet Engineers: J. , 
Johnson, to the Pembroke, for the Polyphemus ; F. G. Whittaker, 
to the Vivid, for the Bellerophon, and W. Cook, to the Howe. 
Chief Engineer: FE. G. Guyatt, to the Pyramus, Engineers (in 
lieu of Chief Engineers): G. T. Goodall, to the Highflyer, for 
the Hardy ; A. Whitmarsh, to the Highflyer, for the Orwell ; and 
I. W. R. Jose, to the Hightlyer, for the Suntish, all for passage to 
Malta. Assistant Engineers: C. J. Greene, to the Pembroke, 
supernumerary ; M. C. Johnson, temporary, and E. H, Marshall, 
to the Duke of Wellington, supernumerary, 
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ELECTRIC UNDERGROUND RAILWAY FOR NEW 
YORK, U.S.A. 

THE city of New York, U.S.A., has for some years past 
been endeavouring to improve its local or “ rapid transit ” 
facilities by the construction of an underground railway, the 
electric tramways and the elevated railways—which latter 
are to be changed from steam to electric traction—not afford- 
ing sufficient accommodation or facilities for the suburban 
districts, or even for the residence districts. Different com- 
panies have at different times held concessions for such lines, 


but none of their projects have materialised. A few years | 
ago the matter was put in the hands of a Rapid Transit | 
Commission, which—acting for the city—has worked out | 


several schemes, designed for the public benefit rather than 
for a company’s or promoter’s benefit. All these have failed 


of adoption for one reason or another, but the latest scheme | 


has progressed so far as the actual letting of a contract for 
the construction and working of the road, and there is good 
reason to expect that work will actually be commenced within 
a short time. 

Under the plans as now adopted, the line will form a Y, 
the stem running through the business and thickly-settled 


aw 


RR 


/duct from Westchester-avenue to the Bronx Park terminus. 
| The system under which the railway is to be built and 
| operated is somewhat peculiar. The line will by owned by 
| the city, as represented by the Rapid Transit Commission, but 
| the tenders were required to be based on the construction of 
| the road, its equipment with motive power and rolling stock, 
| and its subsequent operation by the contractor. In January, 
| 1900, the Commission received two tenders for the work, and 
| the contract was let to Mr. James B. Macdonald at £7,000,000 
| for the construction snd equipment of the whole line. The 
| tender submitted was £3,000,000 for the first section, 
£5,200,000 for the first two sections, £6,400,000 for the first 
three sections, and £7,000,000 for the entire line. The con- 
tractor is to build and equip the line according to the plans 
prepared by the engineers of the Commission, and he is to 
maintain and operate the line for a term of fifty years from 
its completion. Te guarantee the construction, he must 


| make a deposit of £200,000 with the City Controller, either 
in cash or in approved securities, and he must also give bonds 
in the sum of £1,000,000 to guarantee the satisfactory per- 
formance of the contract for construction, these bonds being 
terminated on the completion of the work. He must also 
' give a bond of £200,000, continuing for the term of fifty years 


= 


| 

| four bulb angles and a web plate. The two side column, 

| 12in. rolled joists. Hach set of five columns carries a us 

| verse roof beam consisting of a 15in. rolled joist, secured 
| the columns by riveted knee braces. The concrete to 


roof will probably be arched between the danger 
| columns and beams, as in the Boston tunnel, but they win 


be made flush and straight. The columns are spaceq tran, 
| versely 12ft, Gin. apart between centres, except that the “tan 
| of the side columns are 12ft. Gin. from the centres of . 
| intermediate columns. The height from base of rail to und ‘ 
| side of roof girder will be 13ft. The columns and roof girder, 
are spaced 5ft. apart longitudinally, the girders being eo” 
nected by jin. tie-rods. Where the east side line to 
under the west side line at the junction, the roofing of th, 
latter has steel buckle plates between the roof ‘Girden 
these plates supporting the concrete. The double-try t 
tunnel is of similar construction to that above describeg bi 
has, of course, only one row of intermediate columns, Fic ; 
shows some typical cross sections of the junction, by whick 
all level crossing of tracks is avoided. A ; 
Where the underground railway passes under and paralle} 
with the tunnel of the electric tramways on Fourth-ayenys 
it is in rock, and will have the arched double-track tunnel, 
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residential districts, while the arms extend up into the 
northern suburban districts. The great need of the city for 
many years past has been rapid and convenient railway com- 


munication with these suburban districts, and the lack of | 
such facilities has caused the ever-increasing population to | 
go across the rivers east and west into other suburban 


districts having better transportation facilities by railways 
and electric tramways. The new line will not only greatly 
facilitate local and existing suburban traffic on the long 
narrow island of New York proper, but it will open up 
new districts, and develop a new traffic. It will also afford 
access to the new public parks north of the city. A general 
map of the line is shown in Fig. 1. 

For construction purposes the railway will be divided into 
four sections. Section 1 will extend from the terminus at 
the City Hall and the General Post-office north to 59th- 
street, 5-02 miles. Section 2 will extend on the west side 
of the city from 59th-street to 137th-street, 4-02 miles, with | 
a branch from 103rd-street to 135th-street on the east side 
of the city, 2°15 miles. Section 3 will extend on the west 


4 
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during which he is to operate the road. In view of legal 


| difficulties attending personal contracts for such a term,a 


company has been organised by the contractor, backed by the 
Belmont banking firm. 

The construction of the entire road is to be completed 
within four and a-half years. The city will lease the railway 
to the contractor for a term of fifty years,and at the end of 
that term he will surrender it to the city, if it has not been 
previously surrendered by an earlier termination of the lease. 
The selling price will be agreed upon between the contractor 
and the Commission. During the term of the lease the con- 
tractor is to make payment to the city as follows :—First, an | 


| annual sum equal to the annual interest payable by the city 


upon all bonds issued by it to provide means for construction ; 
secondly, an annual sum equal to 1 per cent. upon the whole 
amount of these bonds, in order to forma sinking fund. 
Going northward from the city terminus there are some 
short gradients of 1 in 50, followed by easier gradients as 
far as 42nd-street, the line undulating so as to keep near 
the surface of the’ ground. Then come some gradients 
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Stations .--- Express and 
\Loca/ 
City Parks T7 Railways Elevated 


as shown in Fig. 5. The tunnels will be 17ft. apart between 
the inner faces of the concrete lining. Each tunnel will be 
24ft. wide, and 16ft. 6in. high from base of rail, the two lines 
of rails being 12ft. apart between centres, and having a drain 
laid in a trench filled with concrete in the middle of the 


| floor. The deep tunnel north of 104th-street will have side 


walls and roof brick, as shown in Fig. 6. It will carrya 


, double line of rails, and will be 25ft. wide and 18ft. high. 


Where this tunnel passes through earth, vertical drain pipes 
will be laid in the side walls, and connected with the drain 
below the centre of the tunnel. At one point in this tunnel 
will be a 6ft. ventilating shaft, placed at one side of the arch. 
This will turn horizontally at the top, terminating in a 
‘‘blow-hole " surrounded by an ornamental turret. In the 
horizontal part of the shaft will be an exhaust fan driven by 
an electric motor. 

The two iron tunnels under the Harlem River will be 15ft. 
inside diameter, 16ft. diameter over the iron lining, and 
placed 16ft. 6in. apart between centres, or 6in. clear between 
the linings. There will be nine cast iron segments, 5ft. bin. 
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side from 137th-street to Fort George, 2-20 miles, and on 
the east side from 135th-street to Melrose-avenue, 1°41 
miles. Section 4 will extend the west side line to its ter- 
minus at Bailey-avenue, with a station near the New 
York Central Railroad, 2°80 miles, and will extend the | 
east side line to its terminus at Bronx Park, 3:22 miles. | 
The entire length of the line will be about 20°82 miles, of | 
which 5°66 miles will be composed of three viaducts. These 
sections are to be built, equipped, and put in operation in 
consecutive order. The city willset the dates, within certain | 
periods, and will make repayments to the contractor in case 
it is decided not to build any of the latter three sections 
under this contract. 

The railway will have a double track loop terminal at the 
City Hall, north of which there will be four tracks as far as | 
97th-street, the inside tracks being for express trains, and | 
the outside tracks for local trains. At 96th-street there 
will be double crossovers connecting the two northward 
tracks and the two south-bound tracks, so that trains can 
be transferred from the local ts the express line, or vice rersd. 
Beyond that point the two outside lines will rise to allow 
the others to turn off to the east at 106th-street, passing 
under one of the lines so as to avoid a level crossing at the 
junction. On the west side line there will be two viaducts, 
from 123rd-street to 135th-street, and from 190th-street to 
the terminus. On the east side line there will be a via- | 


— BOULEVARD 4 106°" STEEN TR AVE 


of 1 in 100, and 1 in 80 to 5Yth-street, followed by an 
easy run to 96th-street, and then a long rise of 1 in 100 | 
to 1 in 66 as far as 116th-street, beyond which there | 
is a sharp decline to the Manhattan viaduct. Then comes a | 
stretch of 1 in 666, broken by short inclines of 1 in 50 at | 
the stations. The east side line runs under a corner of | 
Central Park, with a down gradient of 1 in 48, followed by | 
easy gradients until it approaches the Harlem River, dropping 
under the river, and rising again on the other side by 
gradients of Lin 38. It continues to rise to Prospect-avenue | 
by gradients of 1 in 50 to 1 in 56, with many gradients of 
1 in 56 to 1 in 60 between this point and the terminus. | 


| Fig. 2 is a longitudinal section of the two lines. 


The greater part of the line will have a concrete floor, with 
steel wall columns and roof beams embedded in concrete. At 
some places a masonry arched tunnel section will be em- 
ployed, these places being where the line is deepest below the 
surface, and carried through rock.. Under the Harlem River 
the line will be carried in two circular single-track tunnels, 
with cast iron linings. | 

The steel and masonry construction, shown in Fig. 3, has | 
been designed very largely according to the plans adopted in | 
the Boston subway, through which the electric tramways | 
pass. In the four-track tunnel there are five rows of posts or | 
columns, resting on stone footing blocks set in the concrete 
floor. Three of the columns are of H section, made up of | 
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long on the outer faze, and 3ft. wide, with side flanges Ldin. 
thick, and a central rib ldin. thick. A tenth, or key sez,meut, 
Yin. wide, will be inserted in the roof. The segments will be 
put together with lin. bolts, and will be filled with concrete 
flush with the edges of the flanges. The two tunnels will be 
embedded in a mass of concrete 35ft. wide on the base, 12In. 
below the iron lining ; 19ft. Gin. high for a width of 22ft. 61., 
and 13ft. high at the sides. The inside floor of each tunnel 
is of concrete, with a central drain embedded in it, and ® 
semicircular cast iron drain Jaid at each side, A cross section 
of this part of the work is shown in Fig. 7. The permanent 
way construction will be the same in all the tunnel system. 
and is of somewhat novel design, as will appear from Fig. *. 
Embedded in the concrete floor will be steel sleepers, Gt. 
apart, each made ofa steel tee bar, 4in. by 2in., weighing 6°6 Ib. 
per foot. Along each end of these sleepers will be riveted 
two steel channel bars, back to back, 12in. apart. The inne! 
channels wiil be 11in. by 3in.,and the outer ones 8in. by 3in., 
the former forming continuous rail girders. The rails will 
be of flange section, weighing 80]b. per yard, and will be 
of the section recommended by the Rail Committee of the 
American Society of Civil Engineers ; 5in. high, 5in. wide 
the base, 24in. width of head, and head 1}in. deep ; fishing 
angles, 13 deg. ; 42 per cent. of the metal in the head, 21 “i 
cent. in the web, and 37 per cent. in the base. The rats 


will rest on continuous bearings of wooden blocks, 4in. thick 
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.1 between the lengitudinal steel channels above mentioned. | secured to them by fin. hook bolts, the bolts passing up 
ea will ke 12in. long, of oak cr Icng-leaf yellow pine, set | through the outside timber rail guards. A lin. plank spiked 
ith the grain transverse to the rails, and on curves the | to the underside of the “sleeper, and fitting between the 
thickness will be increased to provide the necessary super- flanges of the girders, will help to prevent any shifting of the 
° Sota. In order to deaden the scund, longitudinal sleepers. Steel tie plates or base plates will be laid under the 
sigabers will be laid between the web of the rail and the rails on every sleeper, in accordance with the most approved 
u practice. - There will be two lines of longitudinal guard 


hacks of the two steel channels; and thus, in case of derail- 
ment the wheel flanges will run on an unbroken timber timbers or rail guards to each rail. The outer ones will be 


floor culy 14 


and the channel g 1ards will confine the wheels within safe railhead. The imner ones will be 6in. by 6in., set 4in. from 
Fig 3. 
[Waterproofing 6 inches 
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Half Plan. 


Longitudinal Section. 


Details of Steel and Masonry Constructions 


the rails. These timbers are bolted to alternate sleepers, the 
inner timbers by ordinary #in. bolts, and the outer timbers 
by the hook bolts, whose heads hook under the edges of the 
flanges of the girders. On sharp curves the inside guards 
may be steel rails instead of timbers. 

During the construction of the railway the contractcr 


limits. Such accidents are liable to occur on the mest 
perfect railway, and should be provided fer. The rails are 
secured by transverse fin. bolts 3ft. apart, passing through 
the channels, timbers, and web of rail. 

The specifications for the rails require that they shall be at 
least 30ft. long, drilled as required for joints and fastenings, : 
the actual form of joint not being specified. The chemical | must maintain all streets, roads, parks, &c., open for traffic, 
composition will be left to the judgment of the rail manufac- | and must replace all trees killed or removed. Where open 
turer, except for the following limitations : excavation is permitted no opening must be more than 


in. Lelow the tcp of the rail, while the rail heads Gin. by 8in., set on edge, 11}in. from the running side of the | 


| 

be of spruce or pine. In good dry rock the tunnels may be 
| lined with either brick or concrete. In wet ground the lining 
| will be of brick, of which at least one ring of the arch and 
| one thickness of the side walls must be laid in asphalt. The 
| spaces above the arch and behind the walls must be filled 
| with dry rubble packing. 

|. The list of quantities of work and material for the entire 
| line is as follows :— 

Length of line .. 
Earth excavated 


109,570 lineal feet 
including back filling .. 


| 
| Rock excavatec 921,182 pe 
| Rock tunnelled 368,606 


Steel beams or joists .. .. .. .. .. .. 21,729 tons 


Steel riveted work .. 20,147 ,, 
Steel in viaducts 


Concrete 
| Brick, common 
+, enamelled 


” ” 


facing .. 
Stone pedestals 
Stone, cut .. , ” 


Viaduct foundations, number 
Waterproofing of tunnel 
Vault lights of stations. . 
Street surface restored . 


” 
” ” 


| Park surface restored .. .. .. .. .. .. 33,699 pe én 
Permanent way, under .. .. .. 245,514 lineal feet 
Stations, local, number... .. .. .. .. .. 48 
express and local, number... .. .. 5 
Lifts at stations, number You 
Pumps and sumps, number 


Mortar will be composed as follows :—For brick masonry, 
1 Portland cement to 2 sand; for stone masonry, 1 Portland 
cement to 24 sand; for rubble masonry, 1 natural cement to 
2 sand; for pointing, 1 Portland cement to 1 sand; for 
setting column footing stones, 1 Portland cement to 2 sand. 

Concrete in various parts of the work will have the follow- 
ing compositions :— 

Side walls and roof arches, not over 18in. thick, 1 Portland 
cement to 2 sand, and 4 broken stone. 

Side walls or tunnel arches, with rock backing, 1 to 2 to 5. 

Foundations in wet ground, 1 to 2 to 4 for thickness not 

| exceeding 24in.; 1 to 24 to 5 for concrete of more than 24in. 
in thickness. Foundations in dry ground, 1 to 23 to 5. 

Foundations on solid rock, 1 to 24 to 5, or 1 to 3 to 6if 
the thickness is more than 12in. Ifthe rock is dry, natural 
cement may be used, but increasing the quantity 30 per cent. 

Retaining walls or backing, 1 natural cement to 24 sand, 
and 5 stone. If the ground is wet, Portland cement must 
| be used. 

The broken stone for concrete must not exceed 2in. in size 
in any direction, with a minimum diameter of jin. In all 
concrete where the thickness is 30in. or more, the contractor 
may embed in it broken pieces of stone whose greatest 
diameter does not exceed 12in., and whose least diameter is 
not less than three-fourths of the greatest diameter. No 


‘two stones are to be within 6in. of each other, and no stone 


is to be within 4in. of an exposed face. These stones must 
be set by hand in the concrete, as the layers are rammed, 
and_so placed that they are properly bedded. 

For the finishing floor of the railway the concrete must be 
made with broken stone or gravel not exceeding lin. in the 
largest diameter. 

Special attention has been given to the problem of making 
a water-tight tunnel, and the specifications describe very 
minutely the methods of construction to be followed for this 
purpose. When the excavation has been made, and the 
bottom dressed to the proper form, a bed of concrete will be 
laid, varying in thickness to suit the character of the soil. 
The top of this will be made level and smooth. On this will 
be spread a layer of hot asphalt, and then alternate layers of 
waterproof felt and hot asphalt, until there are from two to 
six layers of felt. On top of this will be the concrete floor. 
In dry rock excavation, above water level, the asphalt and 
felt may be omitted. When the steel columns of the side 
walls are set the concrete for the side walls will be rammed 


Per cent. 
Carbon, not less than 0-53 per cent., nor more than .. 0-65 
Phosphorus, nut more .. 0-085 
Sulphur, not more than Park Avenue. 
Silicon, not less than... - O10 


MO MA 


For the drop test, a rail built from cach conversien will Y 


CAN SIVA 


be selected and placed—head or flange upward—cn solid 
steel or iron supports, 4ft. apart in the clear. A weight of y i ” 


20001b. will be dropped upon it from a height of 20ft. If BING WAV 
two butts of one lot should fail under the test, all the rails INN , 
of that heat will be rejected. If the second butt stands the 
test, then a third will be tested, and the lot will be accepted 
or rejected according as this stands or fails. 

The short viaduct over Manhattan Valley will be a plate 


\Side Line 


Fig.4. Cross Section of "Under Junction. 


girder deck structure, with spans of 50ft., 55ft., and 60ft., 
and one street span of 80ft. Where the height is sinall the 
spans are supported by pairs of columns braced together. 
but at the higher part they are carried on steel framed 
towers of four columns, 26ft. Zin. apart longitudinally. The 
approaches will be of masonry, with cut stone retaining 


Rock 


New Tunnel for 


Cross section of masonry arch tunnel, 


Concrete 


walls. On this viaduct there will be one of the stations. ene 

Che columns are 24ft. apart transversely, and between the een 

tops of each pair is a 5$ft. plate girder, to the webs of which coy 

are riveted the main longitudinal girders, 5ft. deep. Ample 

lateral bracing cf columns and towers is provided, and the Ai 

gussets and connection plates have curved outlines, so as| 17°0 

to avoid a clumsy or heavy appearance. ti 
The two terminal viaducts will be deck plate girder struc- , Sore 

lures, with spans cf 40ft., 50ft., and 60ft., carried between] Fig 5. 


{ransverse girders between the columns. The main girders 
are in pairs, 6ft. apart, while the inner lines of girders are 
18ft. apart. There is diagonal bracing between the girders of 
cach, pair, and between the two outer lines of girders. Ex- 
pansion joints will be provided at intervals of 200{t. The 
columns will be built up of four Lulb angles, and a web plate 
forming an H section as in Fig. 3, but with a much longer 
web plate, 164in. by 

The permanent way on the viaducts will consist of the £0 1b. 
flange rails laid on yellow pine sleepers, Tin. thick and 8in. 
wide, spaced 10in. apart in the clear. The sleepers. will be 
“ft. long, except that every third sleeper will be long enough 
‘0 carry a plank footwalk 3ft. wide, with a hand railing on the 
cutside, The sleepers will rest on the plate girders, and be 


400ft. long, or wider than half the width of the street, or 


This does not hold, however, if the opening is timbered and 
roofed over so as to carry vehicles and pedestrians. Openings 
must be 500ft. apart, and must be bridged at all cross streets 
with roadways 15ft. to 30ft. wide, and footwalks 5ft. wide. 
In tunnelling under the Harlem River, a clear navigable 
waterway of 200ft. must be maintained. Foundation piles 


from the side to the nearest tram rail where tramways exist. | 


in place between these columns in such a way that the face 
will be flush with the inner flanges. On the back of this 
| concrete will be laid asphalt and felt in layers, as above 
| described, and outside of this will be the concrete backing. 
| In dry soil a 4in. brick wall may te built, laid in cement, 
| mortar, or hot asphalt, with the face 2in. from the outer 
| flanges of the columns. To this the waterproofing will be 
| applied, and concrete then rammed in against the water- 


must be of oak, pine, or spruce, at least 12in. diameter at | proofing and around the columns. In dry rock the surface 
the butt, and Gin. at the point, Foundation timbers must | may_be dressed, forced with concrete to a smooth finish, ard 
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then the waterproofing applied, and concrete rammed in as 
before. 
asphalt and felt being laid on the jack arches and then 
covered with concrete. 

In this way there will be a continuous sheet of asphalt ana 
felt enveloping the bottom, sides, and top of the tunnel con- 
struction. The asphalt is to be Bermudez, Alcatraz, or 
“lake” asphalt, and may be natural or a mixture of natural 
asphalts, containing in its refined state not less than 95 per 
cent. of natural bitumen, soluble in rectified carbon bisul- 
phide, or in chloroform. Not less than two-thirds of the 


total bitumen must be soluble in petroleum naphtha of 
The asphalt must not lose 


70 deg. Baume, or in acetone. 
more than 4 per cent. of its 
weight when maintained 
for four hours at a tem- 
perature of 300 deg. Fah. 
No ccal tar or artificial 
asphalts will be allowed. 
The felt will be of asbestos 
dipped in asphalt, and 
weighing at least 10 Ib. 
per square of 100ft. In the 
less important parts of the 
work, as where it is dry, 
coal-tar felt of 15 Ib. weight 
may be used, but with one 
additional laver. The felt 
must be pressed into the 
hot asphalt, must be laid to 
break joint, and must have 
the sheets of the bottom 
and roof carried 3ft. up—or 
down—the sides, inside the 
waterproofing of the side 
walls. 

certain cases the 


The roof will be treated in the same way, the | i St 3 
| complete plant for the generation and transmission of motive 
| power, and all apparatus for ventilating and signalling. The 


“is to be laid out and built, all the buildings being of steel, 
brick, &c. The contract also includes rolling stock, and the 


rolling-stock equipment is to be sufficient to supply at one 
time trains of three carriages on the local lines at intervals of 
two minutes, and trains of four carriages on the express lines 
at intervals of five minutes. Each carriage is to have seating 
capacity for at least forty-eight passengers. Hach electric 
motor car is to have sufficient power to haul—in addition to its 
own weight—a train of five carriages on the level at a speed 
of 35 miles per hour, with stations 14 miles apart, allowing 
ten seconds for the duration of cach stop. 


\ 
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felting may be replaced 
by one or more courses of 
brick laid in hot asphalt. 
In foundation work, the 
bottom concrete and felting may be replaced by an 
asphaltic concrete composed of broken stone heated and 
mixed with melted asphalt in the heater, the concrete being 
well rolled and rammed in place. In masonry lining, where 
the ground is dry and there is no steel work, the regular 
waterproofing may be omitted, the extrados of the arch being, 
however, well coated with hot asphalt of the quality above 
noted, or the best refined Trinidad asphalt. If any part of 
the masonry is found to leak before the completion of the 


work, the contractor may be required to cut it out and make | 
it good. | 


The steel used in construction will be of two grades— | ; 


medium steel and rivet steel. It will be made by the open- 
hearth process, and the maximum limits for phosphorus 
are 0°06 per cent. for acid steel and 0-04 per cent. for basic 
steel. The physical requirements are as follows :— 


Medium steel. 
58,000 to 66,000 


Rivet steel. 


Ultimate strength, pounds 50,000 to 58,000 


Elastic limit, pounds. . 33,000 28,000 
Elongation, per cent. Det 20 27 
Reduction of area, percent... .. 44 


The fracture must be silky. A piece of the sample bar, at | 
least y;in. thick, heated to a cherry-red and cooled in water 
at 70 deg. Fah., must be bent cold 180 deg. and closed up 
against itself, without showing any crack, until the diameter 
of the circle around which the bar is bent becomes less than 
the thickness of the bar. In rivet steel, the sample bar must 
close up against itself without showing any crack or flaw. A 
drifting test is provided for as follows :— 
Punched holes, pitched 2in. from a sheared 
or rolled edge, in a piece at least Zin. thick, 
must stand drifting until their diameters 
are 50 per cent. greater than those of the f 


Fig.Z Cross Section of Tunnel under the Harlem River. 


Parcels and goods may be handled, provided that such 
trattic does not interfere with the proper operation of the 
line for passenger traftic. The fare is to be not more than 
24d. per passenger for a single ride, but the contractor may 
provide special conveniences cn one car of the train, and 


Gauge, 4 


T-Bar, 


Fig.8. Details of Permanent Way. 


charge 4d. per trip in addition to the regular fare for each 
passenger using such car. ; 
Mr. William B. Parsons is chief engineer of the Rapid 


' Transit Commission, and it is interesting to note that as the 


work will be done as a municipal enterprise, all the engineer- 


Vault Lights” Cast iron ker’ 
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original holes, without showing any crack or 
flaw. 


Girder 


The metal work, before leaving the 


shops, will be thoroughly cleaned and be 
given one coat of pure red lead and pure 
boiled linseed oil, with 20 1b. of red lead to 
a gallon of paint. After erection the work 
will be given two coats of paint, or in some 
cases only one coat where the metal is 
embedded in concrete. The surface of 
the concrete and brick walls and the roof 
arches will be white plastered, or given 
three coats of a light colour paint, which 
may be applied by machinery. The final 
coat of paint at stations must contain a 


> 
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Corrugated 
Flooring ) 


certain quantity of granulated cork. 

The combined express and local stations 
will have island platforms for the express 
trains. The general arrangement of side 
platforms is shown in Fig. 9. Where a 
space is required under the platform for 
pipes, &c., this will be covered with steel 
trough flooring filled with concrete. The 
roofs of stations under the foot pavements 
will be constructed largely of vault lights, 
consisting of cast iron frames with lenses 
not over 2in. in diameter, this construc- 
tion being of strength sufficient to carrv a 
distributed load of 500 1b. per square foot 
without failure, deformation, or permanent set. The station 
walls are to be faced with enamelled hollow brick, or if these 
cannot be obtained of satisfactory quality, then a wall of 
enamelled brick or a 4in. wall of hollow brick faced with 
enamelled tile, will be built lin. from the face of the main 
wall, being connected to the latter by header bricks, not more 
than one header per square yard. The hollow spaces 
will be drained. The floor will be of cement 
or artificial stone. All corners formed by intersecting 
walls will be of rounded brick, and the corners between 
the walls and floor will also be rounded by special bricks 
or tiles curved to a radius of 2in, At stations where the 
platforms are more than 30ft. below the pavement, the con- 
tractor may be required to put in lifts, and lifts will also be 
used at the elevated station at Manhattan-street. The 
electric lights are to be set as far as possible in recesses in the 
ceiling or behind mouldings, so as te be screened from direct | 
observation, and to furnish light by reflection. The interior 


finish is to be of enamelled bricks, white or nearly white, 
except as other light colours are used for decorative effect, 
and the ceilings are also to be of a light colour. 

A terminal yard with machine shop, repair shop, turn- 
tables, transfer table, and at least five miles of siding tracks, 


Corrugated flooring 


| volving in white metal-capped bearings. 


Fig 9. 


Section of* Station 
Platform 
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ing and other assistants will have to pass civil service or 
competitive examinations. 


DUPLEX TRIPLE-GEARED LATHE. 


We illustrate ou page 434 part of a very large and powerful 
lathe constructed by Sharp, Stewart, and Co. The Jathe is 
duplex, but the head at the far end is for convenience 
omitted from the engraving. It is precisely similar to that 
shown, but of the opposite hand. The height of centres of 
this fine machine is 3ft. Work up to 4ft. 8in. diameter is 
admitted clear of the top of the saddle, and 86ft. 6in. long 
between centres. The total length of the bed is 100ft. The 
diameter of the face-plates is 6ft. 

There are two fast headstocks fitted with steel spindles re- 
The caps to the bear- 
ings are planed to grip the cheeks of the headstock sideways, 


| to prevent any possibility of vibration when heavy cutting is 


taking place. The spindle has a hardened steel thrust bear- 
ing at the back, with adjustments for wear, and is provided 


A of Sleeper & Concrete 


The driving is done by electric motors, with variable Speed 
Single, two sets of double, and two sets of triple gear Biving 
change of speed to the spindle, all properly graduated i 
equal percentages of variation, are fitted. All the drivin ? 
through the fage-plate, consequently there is no Ps 
tofs'o1 on the spindle. There are three face-plate Pinions 
used respectively in conjunction with the single, double and 
triple gear, thereby dividing the wear and tear of these im. 
portant drivers, and reducing the risk of breakages to . 
minimum. These pinions are supported close to the face 
plate when working, and are withdrawn within a large \,¢; : 
ing when not in use. The connection for putting the pinicys 
in and out of gear is by an arrangement which prevents tj, 


, tube from revolving in the bearing, and thereby reduces the 


triction and wear of this part. 

The bed is of box section, with numerous box bars tray¢. 
versely arranged throughout its length. At the fast head. 
stock end it is brought out at the front in the form of two 
spurs, to support that part of the headstock which carries 
the gearing, in order to increase the rigidity of the heacstoc, 


| and reduce vibration when running. The bearing surfaces 


in the bed are unusually large, and the leading screws are 
carried in the centre, being supported upon all the transverse 
box bars throughout its whole length. There are two leading 
screws, 

There are four saddles, each having two sets of compound 
slide rests, the front sets each having a swivel slide, and ay 
extra incutting slide at the top, for putting on the feed ince. 
pendently of the surfacing screws in the saddles. Ezch 
saddle is provided with self-acting motions for sliding ang 
screw-cutting, by a steel guide screw; and any of the saddks 
can be stopped or worked independently of the others. T)¢ 
saddles can also be adjusted by hand, or moved quickly Ly 
power by means of electric motors, in either direction, Ly 
means of independent power motion. All the ccmpourd 
slide rests can be adjusted by hand, and worked automatica) y 
for surfacing in either direction, together or independently, 
The feed motions to the saddle and slide rests are positive and 
continuous, no ratchets, intermittent motion, or friction 
feds being used ; but for special purposes the swivel slide ¢y 
the saddle nearest the loose headstock is self-acted by ratchet 
motion, and can be used on either parallel or taper werk. 

There are two loose headstocks. They have steel spindles, 
actuated by screw and worm wheels, for forcing up the 
centre. They can be moved quickly along the bed in eithcr 
direction by power motion, and can be secured in position | y 
four steel clamping bolts. There is also an arrangement cf 
check rack, for preventing the headstocks from slipping back 
even though the attendant should omit to tighten all the 
clamping bolts. By this arrangement of check rack, accidents 
from work slipping out of the centres are avoided. 

For turning the ends of flanges an additional compound 
slide rest can be provided; this is portable, and_ readily 
taken down when not required. This slide rest is shown in 
the engraving. In order to facilitate repairs, all the principal 
bearings are bushed. 


PORTABLE OLL ENGINE SEARCH-LIGHT 
PLANT. 

ON page 427 we reproduce two photographs taken on cither 
side of a new portable oil engine search-light plant which has 
been sent out for use at the front. Four sets of this plant 
have been supplied to the War-oftice by the Campbell Gas 
Engine Company, Limited, by the courtesy of which firm we 
are enabled to give the following explanatory details. It is 
intended, so we understand, to use these machines for searck- 
light purposes at night time, while, during the day, the current 
from the dynamo will be used for driving pumps for supplying 


| water for various uses in the field. The engines themselvesare of 


the ordinary Campbell oil engine type, with the exception 
that everything has been reduced in weight as far as prac- 
ticable, with a view to making them as light and easily 


| portable as is consistent with the work they will have to per- 


| form. 


Each engine is designed for a constant working load 


| of 104 brake horse-power, but they are capable, so we are 


informed, of developing a maximum of 124 brake horse- 
power. The wheels and crank shafts are carried on steel 
channels, which are plated over on the top and the bottom +o 
as to form the water tank. The dynamo is placed on a plat- 
form over the top of the cylinder. This platform is machined 
and grooved to take the place of sliding rails, so that the 
dynamo can be moved along to tighten the driving ropes. 


| The output of the dynamo at 700 revolutions per minute is 


80 volts, and 75 ampéres. It is, however, capable of taking 
a 25 per cent. over-load. It is shunt-wound, and of the usual 
type of the Electric Construction Company of Wolverhamp- 
ton, which company was sub-contractor for all the electrical 
apparatus. On the front of the truck will be noticed a water 
cooler. The water as it leaves the cylinder jacket is forced 
on to the top of the cooler and sprayed on to a series of 
cooling plates. The blast from the exhaust of the engine is 
utilised to create a draught of air from the bottom of the 
cooler through the falling water. It was found by experiment 
that the water leaving the cylinder jacket at a temperature of 
180 deg. Fah. had its temperature reduced by the cooler to 
85 deg. Fah. The quantity of water carried is 48 gallons, 
which is sufficient for a ten hours’ continuous run at full load, 
without any additional water béing required. The oil supply 
is carried in the tank at the rear of the car above the end of 
the engine cylinder. Jt contains sufficient oil for a seven 
hours’ run at full toad. 

Protection from the weather is afforded by a galvanised 


' sheet steel roof carried on tubular columns from the truck. 


In addition to this, tubular rails are carried on the underside 
of the roof, and these rails carry hooks, from which are sus- 
pended tarpaulins, entirely enclosing the plant, whether 
working or stationary. The dynamo, as will be seen, Is 
driven by three ropes, which, we are informed, gave satis- 
faction during all the trials that took place. : 

The total weight of the whole plant in working order is 
3} tons. It is certainly a new departure on the part of the 
War-office to employ such plants in actual warfare, and we 
should anticipate that they will be found of great use. 
The weight is not excessive considering the work to be 
done, and yet the plant has a strong and serviceable appear- 
ance. Jt will be interesting to hear how they behave on 
service. 


Society oF ARTS. —In consequence of the illness of the authors, 
the following papers announced for reading before the Socicty of 
Arts are unavoidably postponed :—April 24th (Applied Art See- 
tion): E. F. Strange, ‘‘The Practice of Lettering.” April 25th 
(ordinary meeting): J. Batalha Reis, ‘‘'The Industrial Resources 
of Portugal.” April 26th (Indian Section): Sir John Scott, 


with a lubricator, which allows of the thrust bearing being | ‘‘English Criminal Procedure and the Indian Code of Criminal 
Procedure.” 


constantly lubricated automatically. 
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THE AUTOMOBILE CLUB'S 1000-MILE TRIAL. 


No event in the annals of the motor car industry in 
this country has yet taken place which will compare in 
public interest with the competition promoted by the 
Automobile Club, which commenced last Monday. The 
programme, briefly, for the tour of 1000 miles is as 
follows :—The competing vehicles started from London 
for Bristol, a distance of 118} miles, vid Maidenhead, 
Reading, Newbury, Marlborough, Chippenham, and Bath; 
on Tuesday they were exhibited at Bristol ; on Wednes- 
day they proceeded to Birmingham, 92} miles, vid 
Gloucester, Cheltenham, Worcester and Bromsgrove ; on 
Thursday there was an exhibition in Birmingham, and 
to-day the route mapped out is vid Lichfield, Derby, 
Matlock, and Buxton to Manchester, a distance of 101} 
niles; to-morrow (Saturday) the carriages will be on 
view in Manchester, whence they will leave on Monday 
for Kendal, 733 miles, vid Preston, Lancaster, and Kendal; 


on Tuesday the route will be rid Windermere, Ambleside, 


and Keswick to Carlisle, 61} miles; on Wednesday 100 
miles of road will have to be covered to reach Edinburgh, 
via Gretna Green, Ecclefechan, Locherbie, Beattock, 
Moffatt, St. Mary’s Loch, and Peebles. After a day’s 
exhibition in Edinburgh, Friday will be taken up with a 
run of 121} miles to Newcastle, by way of Haddington, 
Dunbar, Berwick, Alnwick, and Morpeth. On Saturday, 
May Sth, the cars will be on exhibition in New- 
eastle, and on Monday, May “7th, will proceed to 
Leeds, 103 miles, rid Durham, Darlington, Northaller- 
ton, Thirsk, and York. After a day's show at Leeds, 
the carriages will run to Sheftield, 74 miles, by way of 
Harrogate, Bradford, Wakefield, and Barnsley ; and after 
a further day’s exhibition, on Friday, May 11th, the route 
will be to Nottingham, 823 miles, through Worksop, 
Lincoln, and Newark, and the tour finishes after a day's 
exhibition at Nottingham by the run back to London, a 
distance of 122} miles, vid Leicester, Northampton, New- 
port Pagnell, Hockcliffe, Dunstable, and St. Albans. All 
the carriages will then be exhibited for a week at the 
Crystal Palace, Sydenham, from May 12th to 19th. 

From the foregoing itinerary it will be observed that 
the test will be sufticient to demonstrate the capabilities 
of the competing vehicles. Every possible arrangement 
has been made for conducting the trials in a manner 
which shall leave no ground for doubt as to their bond 
Jides, and precautions are taken which will prevent the 
affair from resolving itself into a race, and thereby 
becoming a source of danger to the public. With this 
object in view, each day's route is studded with observers 
who fill in the competing vehicles’ time cards, and regu- 
late their speeds when passing through populous districts. 
It will be of no material advantage for any competitor to 
exceed the legal limits of twelve miles an hour in England 
and ten miles an hour in Scotland. The competition is 
divided into three sections as follows :—Section I., motor 
vehicles entered by their manufacturers or by the autho- 
rised agents; Section II., privately owned carriages, 
entered by members of the Club, or by owners introduced 
by members; and, Section III., parts of motor vehicles 
entered by manufacturers or their agents. Sections I. 
and II. are subdivided into classes according to the 
selling prices of the competing vehicles. A number of 
prizes is offered in the form of money, medals, and a cup, 
and the Club will award certificates to all successful com- 
petitors in Section I. The tests will be further rendered 
more complete by a number of optional hill-climbing 
contests, near Buxton, up Shap Fell, near Kendal, up Dun- 
mail Rise, near Ambleside, and up Birkhill, between 
Moffatt and St. Mary’s Loch. The following gentlemen 
are officiating as judges:—Professors A. Barr, Hudson 
Beare, Vernon Boys, D. S. Capper, Hele-Shaw, Bover- 
ton Redwood, and W. C. Unwin, Sir William H. Preece, 
and Sir David Salomons, and Messrs. W. W. Beaumont, 
Dugald Clerk, Bryan Donkin, James Swinburne, A. F. 
Yarrow, and Major Holden. 

Amongst the owners and makers of light vehicles, the 
competition has been well patronised, over eighty vehicles 
having been entered, out of which number between sixty 
and seventy started on the first stage on Monday. Of all 
these vehicles all but two are propelled by internal 
combustion engines using petroleum spirit, and the two 
are steam driven carriages using petroleum as fuel. It 
would occupy too much space to enumerate the whole list 
of carriages, and it must suffice for the present to state 
that they vary in weight between about 2 ewt. and 35 
ewt., the engines being rated at from 2 horse-power to 
16 horse-power, and the prices range from £75 for a 
motor tricycle up to £1300 for a 16 horse-power carriage. 

Looking over the vehicles before the start, and mentally 
comparing them with those which started on the 
memorable run to Brighton in November, 1896, it cannot 
but be admitted that the intervening time has not passed 
idly by, and notwithstanding the unfortunate financial 
circumstances which existed in the early days of the 
industry, when companies were floated by certain un- 
principled persons nominally to manufacture motor 
carriages, but really to gull the public into parting 
with their capital, the industry appears to have reached 
a much higher level, and is gradually settling down to a 
useful career. Comparing the carriages, in general appear- 
ance there is a distinct improvement, and several makers 
appear to have shaken themselves free from the general 
contour of the horse-drawn carriage. The oil engine, in 
its essential feature, is much the same as it was, but we 
have now improved carburetters, wherein a more effective 
splitting up of the hydrocarbons and mixture with air 
are brought about. Tube ignition has largely given way to 
that obtainedsby the electric spark, got either from 
a battery or from a small dynamo worked by the engine 
itself. The latter system has much to commend it. 
In the larger-sized engines water cooling is still essential, 
but the amount of water required has been brought down 


to a very low point in some cases by passing it over large 
cooling surfaces. One of the chief objections to the oil 
engine is still the starting difficulty, which in nearly all 
cases involves dismounting, and at times considerable 
manual exertion. To obviate the necessity of the driver 
getting down to restart, the engine is allowed to drive on toa 
loose pulley, with the result that explosions occur at only 
rare intervals, and the balance of the moving parts is 
upset. In many of the carriages this want of balance is 
communicated to the frame of the carriage, which 
vibrates in an unpleasant manner. But this is not the 
only objection to the engine running light. Such a con- 
dition is usually accompanied by the imperfect combus- 
tion of the hydrocarbon. With regard to tires, the 
pneumatic appears to be still the most efficient, and is 
still open to objection on the ground of expense, a 
set of four tires costing nearly the price of a small 
carriage. Unfortunately, too, the life of the pneumatic 
tire is by no means long, while on greasy roads its 
liability to slip is a source of danger. In the construction 
of carriage frames there is material improvement shown, 
and several makers are evidently alive to the desirability 
of perfectly insulating the motive mechanism by suspend- 
ing it in a case carried separately from the frame which 
supports the body. The most common forms of steering 
gear in use are still on the Ackerman system or modifica- 
tions thereof. 

We have now brietly touched upon the salient features 
of the oil-propelled motor carriage, with a view to remark- 
ing on the main features of improvement, and also to 
point out wherein the oil motor still leaves room for 
modification. We briefly alluded last week to the only 
other forms of carriage taking part in the trials—the 
steam-propelled vehicles—-in our remarks on the show at 
the Agricultural Hall, Istington. 

For the first day’s run to Bristol, on Monday, our re- 
presentative was fortunate in being accommodated with 
a seat in a 12 horse-power Daimler carriage, entered in 
Section II., the property of the Hon. John Scott Mon- 
tague, M.P., who is driving it through the tour. This carri- 
age may be taken as, perhaps, one of the best examples of 
its type taking part in the tests. The motive mechanism 
consists of two pairs of vertical engines, mounted as 
usual in front of the dash-board, and driving, by means 
of chains, on to the rear axle. The cylinders are water- 
cooled, and provided with tube ignition. They are 
arranged so that when all are working there is an impulse 
given at each revolution of the tly-wheel, an arrangement 
which, needless to say, produces very smooth running. 
When the work to be done is of a light character, one or 
more of these cylinders is automatically cut out. The 
carriage is remarkable for its ease of running, being 
mounted on excellent springs. It has four speeds, and 
during the run on Monday on several occasions proved 
itself capable of achieving a rate of progression far above 
that of most carriages, and hill-climbing abilities which 
should take it through the entire trials with little difticulty. 
Ample brake power is provided, there being two tire 
brakes on the rear wheels, two band brakes on the rear 
axle, and a further brake on the driving shaft. Mr. 
Montague has driven this carriage in France in several 
races, and altogether estimates that it has run nearly 
20,000 miles, vet it still appears to be in excellent con- 
dition. and, we understand, has cost little in the way of 
repairs and renewals, with the exception of the pneumatic 
tires. This fact reflects as much credit perhaps on the 
owner as on the builders. 

The first day’s run was taken part in by nearly seventy 
carriages, which left Hyde Park-corner at 7 a.m., and no 
less than fifty of this number reached Bristol by 8 o’clock 
in the evening, the gross time occupied being thus 
thirteen hours, from which the net running time may be 
deduced by taking off time allowed for breakfast at Cal- 
cott Park, the residence of Mr. A. Harmsworth, for 
luncheon at Marlborough, and tea at Bath. This result 
must be considered eminently satisfactory to the pro- 
moters. All along the route the greatest possible interest 
was taken by the public in the procession, and utmost 
good feeling was manifested. In the country villages the 
day appeared to be a general holiday. Horse owners in 
the districts traversed wisely took the opportunity of 
introducing their steeds as intimately as possible to the 
new mode of progression, and generally, it is satisfactory 
to relate, the horses showed themselves perfectly tract- 
able, and in many cases quite unconcerned by the passage 
of the carriages. There was little disposition on the 
part of the competing drivers to excessive speeds, but 
exception to this statement must be made in the case of 
one carriage driven by a foreign gentleman, who evidently 
either had no idea of the maximum legal limit allowed in 
this country, or wilfully disregarded it. This carriage was 
taking no authorised part in the trials, and it will be a 
matter for regret if its presence is the cause of any 
unpleasantness with the police, who, it must be admitted, 
took a lively interest in the proceedings. At every mile- 
stone in one county passed through a policeman attended 
by another official carefully took and recorded the number 
and the time at which each vehicle passed. This extreme 
attention on behalf of the local authorities on the remote 
country roads did not appear to be generally appreciated 
by the drivers, who all along showed themselves perfectly 
amenable to discipline when passing through “controls ”’ 
appointed by the Club. 

The run demonstrated that there need be little fear of 
serious breakdowns with carriages propelled by petroleum 
spirit as built by the leading makers. The few stoppages 
which caine under the notice of our representative were 
chietly caused by the failures of the ignition apparatus 
in vehicles using batteries, and by tire troubles. One of 
the steam carriages was unfortuhately placed hors de 
combat at an early stage, owing to’three of its single tube 
pneumatic tires collapsing. It need scarcely be stated 
that such tires as these ‘are totally unsuited for a long 
run over all kinds of roads. The run demonstrated that 
engines using light oils need not of necessity give off an 
offensive odour. As much appears to depend on the 
driver as on the engines. The odour is largely due in 


many cases to excessive lubrication of the eylind 
while the car is standing, the lubricant in such ¢ vid 
being burnt up when running. Bias 

After a day’s exhibition at Bristol, the vehicles, numbe, 
ing upwards of fifty, left that town on Wednesday eae 
ing on their journey to Birmingham. One or two of th, 
cars which had experienced tire troubles on the first fa 
resumed their places in the trial. The first halt wag at 
Gloucester, 34 miles, where breakfast was taken, The 
next stopping place was Cheltenham, 43 miles froy, 
Bristol, where luncheon was taken and the cars Were 
exhibited for two hours. The journey to Worcester, 67 
miles from Bristol, was taken vid Tewkesbury, and $0 far 
no mishaps are reported, the cars all making excellent 
times. The last stage to Birmingham, 92} miles from 
Bristol, comprised some hilly ground, but about fifty of 
the cars had arrived ateighto'’clock. Yesterday the whole 
of the vehicles were on exhibition before resuniing the 
tour to Manchester to-day. 


DOCKYARD NOTES. 


A MORE or less organised attempt is afoot to make use of voluy- 
teers in the Navy. We wish the movement all success, though 
we are not very hopeful. Meanwhile the country goes along 
without any Reserve at all. Lord Brassey and other excellent 
gentlemen who have the R.N.R. under their wing, forget jy 
their enthusiasm that in war time our merchant sailors would 
be needed to man the merchant steamers running with food, 
and any to spare above that would be required for the armed 
liners. Without robbing Peter to pay Paul, we certainly 
could not utilise them for warships. | Where then are spare 
men to come from ? 


In the matter of smartness, drill, and discipline, most of 
the Royal Navy Artillery Volunteers were fully equal if not 
superior to the Royal Naval Reserves. One thing urged 
against them was a possible lack of sea stomach. This par. 
ticular drawback is, however, a particularly absurd one to 
urge, in part because a great number of the Royal Naval 
Artillery Volunteers were experienced yachtsmen, in part be- 
cause sea-sickness is practically unknown on board modern 
first-class battleships. Another objection was that there was 
no power to employ them out of home waters. This was a 
substantial objection, but it could have been and could now 
be removed. Enthusiastic men able to handle guns is what 
the Navy will need in war time—and the Royal Naval Artil- 
lery Volunteers answered to that description. It was the old, 
old story, the parish pump before Imperial nceds—a condition 
of affairs that will continue, we fear, till disaster in war time 
leads to the hanging of a few worshippers of the pump. 


Tue old Naiad has been sold out of the French navy. 


Tue recent action of Tue Excrxeer, followed by the Navy 
League, in proving in black and white that, so far from it 
being impossible to build more ships than are down on the 
programme, the Elswick yard alone can lay down two or 
three battleships and a couple of cruisers, has so far produced 
no reply from the Admiralty, and comparatively little public 
comment. To the ordinary mind the thing was obvious; 
$9, presumably, a masterly silence is the only possible 
answer, 

THE return of the Powerful has led to some funny mis- 
takes with photographs of her. When built the ship had 
short funnels, and was so photographed and used as an 
illustration by most newspapers. Since then the funnels 
have been heightened; but many editors, unaware of the 
change, used their old blocks again—hence the presence of 
more than one Richmond in the field, 


Le Yacht this week reproduces two very good photographs 
of the bow and stern respectively of the Charlemagne. 


DvuninG the present week practice at a moving target ha» 
been carried out by the 12-pounders at Southsea Castle. On 
the whole the shooting was pretty good, but it was continu- 
ally interrupted by sailing craft going in and out. The 
authorities might well be a little more stiffnecked over this 
matter, and, after giving due notice, close the water-way 
altogether on practice days. 

Tuer Powerful, when taken in hand for refit, is to have her 
boilers entirely re-tubed with solid drawn tubes, in place of 
the present welded tubes, of which she carries a certain pro- 
portion. This was done to the Terrible before she left 
England. 


Ir is reported that the four 8in. guns of the Benedetto 
Brin will be in casemates, and not in turrets, as they are 
according to the plans generally current. 


Tus year’s edition of the Naval Pocket-book is due next 
week or so; the Naval Annual on or about May Ist, and 
All the World’s Fighting Ships on the 1st of June. 


Tue French croiseur corsaire Guichen has just Leen com- 
missioned for service with the Channel fleet. 


THE Japanese battleship Asahi, according to programme. 
reaches Portsmouth from Southampton this week. She will 
go into basin and ship one of her guns that is yet wanting, 
and leave for Japan a fortnight hence. 


Tue acting President of the Egyptian Railway Adminis- 
tration, Captain Johnstone, in his report to Lord Cromer for last 
year, says the locomotives purchased from America in 1898 have 
done well, but as they differ in many respects from the standard 
types, the men have taken some time to learn their peculiarities, 
and they have not been able to get the best results out of them. 
Tae action of the Board in ordering locomotives and wagons from 
America is due to this fact, that American firms almost invariably 
offer engines or wagons built to standard designs of their own at 
lower prices and in less time, while English and other European 
makers content themselves with tendering on our designs, being, 
asa rule, not in the habit of manufacturing to standard designs 
of their own. 


| 


(ad 


Aprit 27, 1900 THE ENGINEER 429 


‘RST RAILWAY ENGINEER. | temporary railway over the hill at Blisworth, which was | rington, and Stockport, joining up with a scheme a Hig 
ASes THE FI in use till the tunnel below, 13 mile long, was finished, and Posk line, and so ion Ceuateah and Butterley to Nettie 
- 1x Tue ENGINEER of January 19th of the current year , the whole navigation opened in 1805. Another similar line | ham and the Midlands generally. Revived later, and pieceing 
ber. ® iblisbed, in connection with an account of the early | near there communicated with a branch canal leading to | on with canals at both ends, the southern part of this was 
or: we Pl vs of Surrey, @ photograph of William Jessop, the | Northampton, but locks have since been substituted. Both | planned about 1824-25, by his son Josias, an engineer of con- 
the railway* who planned and executed them. The interest lines seem to have been upon the balance principle. The | siderable note, who did not live to witness the completion of 
day engine: this subject justifies, we think, the following , intended branch to Aylesbury was changed toa railway, begun | the Cromford and High Peak Railway. Jessop ‘himself died 
S at —_ of this remarkable man, who may fairly be termed, 12 1803, the rails being brought to the spot, but after a while | at Butterley Hall, where he went to reside after Outram’s 
The pcre disparaging his successors, the Father of Railways. a canal was reverted to, and still exists. In 1794 Jessop, | death, on November 18th, 1814, aged sixty-nine years. 
arg an Jessop was born at Plymouth in 1745, although | with Robert Whitworth, formerly a pupil of Brindley, laid His partner, Benjamin Outram, who was born at Alfreton, 
vere said to have been of a Derbyshire family. As his father, out the Ashby-de-la-Zouch Canal, designed to afford an outlet | Derbyshire, in 1764, was also a man of mark, the son cf James 
, 67 Josias Jessop, Was some ten or twelve years later a fore- | towards Coventry and Birmingham for the Leicestershire | Outram, a local surveyor of large practice. Engincer to the 
fan ro of shipwrights or “ quarter-man ” in the dockyard, it coal. Water supply proving doubtful north of Ashby, a Huddersfield Canal, he executed the long tunnel under Stand 
lent may fairly be assumed he had some position there at the | number of branch railways were made, one of which still | Edge, in making which a number of balls of limestone, weigh- 
aa por Te date also. When Smeaton first went down to Ply- | remains exactly as first laid, notably, the Ticknall lime | ing from 1 oz. to over 100 1b. were found. He communicated 
of mouth in March, 1756, to see about rebuilding the Eddy- works line, with its cast iron flanged rails. : : a paper on these, through Sir Joseph Banks, Bart., P.R.S., 
‘ole -tone Lighthouse, he was referred to Josias Jessop, whom Jessop also made the Barnsley Canal] from the river Calder | to the Royal Society in 1796. The Peak Forest Canal, 
fe he terms ** a man of much modesty, integrity, and ingenuity | to the coal district of Barnsley and Silkstone, and onwards | 1794-1800, made by Outram, included six miles of railway. 
the : mechanical matters.” Jessop was soon appointed “general | to Rotherham and Sheffield through other navigations, a | He always preferred, though his father originated, rails con- 
assistant,” practically resident engineer, at a salary of | work of great commercial value, completed in the year 1799. sisting of flat plates of cast iron, usually 3ft. long, 4in. wide 
ys. 6d. per day whilst at sea, and 5s. daily when ashore, and In the case of the Ellesmere Canal, though Jessop was ap- | in the tread, with an inner flange rising from about 2in. high 
continued to be Smeaton's right-hand man throughout the | pointed its principal engineer in 1793, and settled the levels at the ends to 3in. or 34in. at the centre. These became 
nearly three and a-half years the work lasted. | and general features, and also decided on the practicability | known as ‘tram plates, and lines laid with them as ’tram 
Smeaton Was born and lived all his life near Leeds, where | of the enormous aqueducts which distinguish it, the work | roads, from ‘‘ Outram’s roads,” as distinguished from rail- 
railways of wood were used in the collieries for years, both | was really carried out by Telford. The same applies to the roads or rail-ways. The latter term, however, is the older, 
aa during and after his time. In the work-yard he set up on Caledonian Canal, which they surveyed separately, by desire | and it is certain few railway companies, though they might 
igh the south side of Mill Bay, Plymouth, for the purpose of of the Government, in 1802. It proved extremely costly, and | use ‘tram plates, ever styled themselves tram-road or tramway 
ong dressing the stones for the lighthouse, he introduced a com- @n utter failure. Much controversy arose as to which engi- | companies. It is said that the first flanged rails or tram 
ma plete system of wooden railways for taking the blocks from | neer was to blame for not puddling the canal, which proved plates, used above ground, were laid on the Duke of Norfolk’s 
in the ships along # pier, and distributing them among the | a perfect sieve, whilst the addition of puddle afterwards | coal line near Sheffield, in 1776. They were cast by James 
uld masons. The flanges were on the outside of the rails, “ turn- made it too small for its intended purpose. It was not | Outram, at Ripley. These rails, from their weak form, required 
od, rails” or ‘‘ turnpikes "’-—what we call turntables — being finished, however, for many years after Jessop s death. |more metal for equal strength than Jessop’s edge rails— 
ned used to get the little trucks freely about, instead of points. As a dock and harbour engineer, William Jessop was un- | a fact not without interest to an ironmaster. On June 
nig Curious drawings of these railways may be found on Plate 17 | questionably a leader. He was consulting engineer for the | 4th, 1800, Outram married a daughter of Dr. James 
are of Smeaton’s “ Narrative of the Building of the Edystone— West India Docks, constructed between February, 1800, and | Anderson, LL.D., whose well-known book, “ Recreations 
as he always spelt it—Lighthouse,” 1793. On July 19th, August, 1802. Latterly he was most of his time engaged | in Agriculture,” 1799-1802, advocates railways of Outram’s 
1759, the “ machinery for facilitating the operations of the personally in superintending the work, his son Josias being | pattern from the West India Docks through the City to the 
e work-yard” was shown to Prince Edward of York, whose also engaged upon it. Temporary railways were laid down | Paddington Canal, and even to Bath; in fact, all over the 
“s elder brother shortly afterwards became George III. This largely for removing the spoil, and permanent ones upon country. Horse traction, with removable truck bodies, 
red was probably the first time any royal personage ever set eyes the quays afterwards. Ralph Walker was the resident) holding one or two tons weight, was of course intended, 
ar- upon a railway, of however humble a though the Doctor’s idea of double 
to nature it might be. : lines, costing, near London, only £2000 
val William Jesscp was thus early fami- a mile, is unfortunately rather too 
be- liarised with railways, and his father Utopian for the present day. 
mn dying in 1761, was at sixteen taken : ‘ | The second son of Benjamin Outram 
vals under the guardianship of his friend 2 | was James, afterwards so famous for 
a Smeaton. With him he continued his political and military services in 
Ow some ten years, learning the engineer- India, especially in the suppression 
rat ing profession very thoroughly under of the Mutiny. Possibly Outram 
il. one of its greatest masters. The first retarded rather than advanced the 
ld, trace we have of his work is, that in subsequent development of the loco- 
motive, as in several instances it had 


1771 he was examining the river Aire, 


and reporting upon a canal to cut off 
a bend near Haddlesey. Two or three 
years later he was surveying portions 
of the route for the Grand Canal and 
the Tyrone Canal, in Treland. Report- 
ing to Smeaton, the latter advises him 
to have ‘‘a railroad of wood, in the 
manner of those at Newcastle and 
Whitehaven,” for an incline rising ! 
in 55 for two miles, if a system of 
rollers with the loaded boats pulling 
up the empty ones would not answer. 
Canals were then being made in all 
directions, and it was principally upon 
them and on the improvement of the 
rivers Aire, Calder, and Trent, that 
Jessop was occupied. 

In 1785 he surveyed a line of canal 
from Thringstone, the centre of the 
West Leicestershire coalfield, round 
by Sheepshed and Loughborough to 
Barrow-on-Soar, using the river for 
the rest of the communication to 
Leicester. A part of this, from Lough- 
borough for about two and a-half 
miles westwards to Nanpantan, was 
found difficult to supply with water. 
A railway was therefore substituted by Jessop, who for 
years afterwards always adopted one in similar circum- 
stances. Here he used the first edge rails recorded in history, 
resting them upon wooden cross sleepers. They are fish- 
bellied, 3ft. long, the lower head seeatie out into a sort of 
foot at one end, with a hole for a spike. The other end 
forms a socket, and is held down by the next rail, These 


rails were cast at Ripley, Derbyshire, by Benjamin Outram, | 
nearly three miles of the rivers Avon and Frome into a wet 


who, as well as his father had a foundry there. This was 
in 1789. Owing, it is said, to foul play on the part of the 
men who had got their living by carting coal from the dis- 
trict about Thringstone and Coleorton to Loughborough, the 
canal and railway soon came to grief. Part of the latter was 


covered over with soil and the site restored to its former | 


state, leaving the rails intact, but happily specimens have 
been preserved at South Kensington and elsewhere. 


In 1790, Jessop, with Wright and Beresford, went into | 


partnership with Benjamin Outram as ironmasters, at 
Butterley, under the style of Outram and Co. 
Outram, however, continued their practice as canal engineers, 


Jessop laying out the Cromford Canal at that very time. It 


passes beneath the Butterley Works by a tunnel 2966 yards | 


long. The Erewash Canal, with which it connects; the 


river Foss navigation. at York, a new scheme for canalising | 
improvements of the river | 
_ similar machine invented by a Mr. Grimshaw, and used at | 
| Sunderland in 1796. With a steam dredger, fitted with a | 


the Soar to Leicester, 1791 ; 
Witham ; and the drainage of the fen country it traverses in 
Lincolnshire, kept him busy at this time. 

In 1793 the Grantham Canal was authorised, from the 


Trent navigation at Nottingham, to Grantham. The Duke of | 
| great source of danger to the navigation of the Thames off | 


Rutland wished to have a-branch from it up the hill to 
Belvoir Castle, but lack of’ water rendered it impossible. 
Jessop, therefore, advised and constructed a railway about 
1} mile long. It runs from ‘the canal near Muston Gorse, 
about two miles south of Bottesford, and can plainly be seen 
from the Great Northern Railway. Belvoir Castle depends 
upon it for coal, and after one hundred and seven years’ wear 
and tear the line is still in pretty good order. The gauge is 
4ft. 4gin., and the rails similar to the Nanpantan ones. 
curious pair of points, with a crossing, are at South Kensing- 
ton. The Duke would not let Jessop cut down his trees for 
sleepers, and Outram seems to have suggested stone blocks, 
Which were adopted instead. Jessop’s greatest work, how- 
ever, is the Grand Junction Canal, 93% miles in length, from 
the Oxford Canal at Braunston, in Northamptonshire, to the 
mes at Brentford. The line was surveyed by John 
Barnes originally, but again by Jessop, under whom the 
Works wert carried out. They comprised a double line of 


Both he and 


1793 


BELVOIR CASTLE TRAMROAD, 


engineer ; probably one or the other looked after the work, as 
their engagements permitted. Close alongside it, and now 
turned into docks and amalgamated with those of the West 


India Dock Company, runs the City or Isle of Dogs Canal, a , 
work carried out by Jessop under the Corporation of London, | 
‘and intended to avoid the bend of the river past Greenwich. 
| Bristol docks are also by Jessop, about 1803-1808, and perhaps 


his last work of importance. It comprised the conversion of 
dock, a new passage for their waters being made round the 
city. 

In Jessop’s day the rivers of this country had got into a 
very bad state, and were practically useless for commercial 
purposes. Neither money, skill, nor mechanical appliances 
could be found to improve them, till Smeaton took up the 
matter. Under him Jessop learned to appreciate their value, 
and besides examining and reporting upon the Sussex Ouse, 
the upper reaches of the Thames above Oxford, and being 
engaged for years upon the rivers of the West Riding of 
Yorkshire, he was one of the earliest improvers of dredging 
machinery. In 1804 he made a complete set of drawings for 
a dredging vessel for the Caledonian Canal, but the craft sank | 
in one of the Highland lochs in a storm before being put to | 


work, The machinery was worked-by steam, equal to 6 horse- | 


| 


power, and was on a larger and more powerful scale than a | 


steel chisel attached to a falling weight running in guides, | 
Jessop broke up and removed a large rock which had been a 


Blackwall. Possibly it was in connection with this that he 
was led to seek improvements in the method of blasting rocks | 
then in use, by inserting the charge in two portions, con- 
nected with each other by a straw filled with priming 
powder. 

So far as regular railway work goes, Jessop’s achievements | 
were the Surrey lines and the Kilmarnock and Troon Rail- | 
way, 1808-1811, which last is still in use as a portion of the 


| Glasgow and South-Western. These appear to be the only | 


lines he laid for public railway companies, but in the way of | 
short branches in connection with canals, collieries, quarries, | 
and docks, he laid many miles, and was certainly the first to | 
make railway work a distinct branch of the engineering pro- | 
fession. He was one of the original members of the Society 
of Civil Engineers, founded in 1793. Both he and Outram 
surveyed railway routes from Liverpool to Manchester long | 
before anyone else. Jessop’s line was to be by Garston, War- 


to be temporarily discarded owing to 
the weakness of tram plates, where 
the same amount of metal cast in the 
form of Jessop’s edge rail might have 
borne the weight. There seems no 
evidence, however, that either he cr 
Jessop ever thought of steam loco- 
motion. Outram, in fact, died on 
May 15th, 1805, at the early age of 
41. In their day, the firm did far 
more than anyone else to promote 
and advance the spread of railways, 
though Jessop, living so much longer, 
had the greater share in it. 

The Butterley Ironworks, as every- 
one knows, still. go on, and are 
amongst the important works in 
the kingdom. Of the families of 
the original partners, only one, the 
Wright’s, still exists, and forms The 
Butterley Company, Limited. 

The truck shown in the photograph 
as running in the Belvoir Castle 
tramroad is of the same type that 
has always been used upon it. It is 
highly probable that most of the 
trucks on the Surrey railways of: 
century back were practically identical with this, though 
they had smooth-tired wheels, and would hardly require the 
beam trailing behind. 


IRON AND STEEL INSTITUTE. 


THE annual meeting of the Institute will be held at the Insti- 
tution of Civil Engineers, Great George-street, Westminster, on 
Wednesday and Thursday, May 9th and 10th, 1900, commencing 
each day at 10,30 a.m. The following preliminary programme of 
arrangements has been issued : -- 

Weduesday, May 9th,—9.30 a.m.: Meeting of the Council at the 
Institution of Civil Engineers. 10.30 a.m.: General meeting of 
members. The Council will present their report for the year 1899. 
The Hon. Treasurer, Mr. William Whitwell, will present the state- 
ment of account for 1899. Scrutineers will be appointed for the 
examination of the voting papers. Election of officers and Council. 


| The Bessemer Gold Medal for 1900 will be presented to Mr. Henri 


de Wendel, President of the Comité des Forges de France. A 
selection of papers—4, 5, 6, 9, and 10—will be read and discussed. 


| 7 p.m.: Annual dinner of the Institute in the Grand Hall of the 


Hotel Cecil. 

Thursday, May 10th.—10.30 a.m.: General meeting of the mem- 
bers at the Institution of Civil Engineers. A selection of papers— 
1, 2, 3, 7, and 8—will be read and discussed. 

The following is a list of papers to be presented :— 

(1) “On Ingots for Gun Tubes and Propeller Shafts,” by F. J. 
R. Carrulla, Derby. 

(2) **On the Manufacture and Application of Water Gas,” by 
Carl Dellwik, Stockholm. 

(3) “On the Equalisation of the Temperature of Hot Blast, 
Lawrence Gjers and Joseph H. Harrison, Middlesbrough. 

(4) “On Blowing Engines Driven by Crude Blast Furnace Gas,” 
by Adolphe Greiner, Member of Council, Seraing, Belgium. 

(5) “On the Solution Theory of Iron,” by the Baron H. von 
Jiiptner, Donawitz, Austria. ‘ 

(6) ‘‘On the Use of Fluid Metal in the Open-hearth Furnace,” 
by James Riley, Vice-president, Stockton-on-Tees. 

(7) ‘On the Manganese Ores of Brazil,” by H. Kilburn Scott. 
Minas, Brazil. - 

(8) ‘On the Utilisation of Blast Furnace Slag,” by the Ritter 
Cecil von Schwarz, Liége. 

(9) ‘On Iron and Phosphorus,” by J. E. Stead, F.1.C., Member 
of Council, Middlesbrough. , 

(10) ** On the Continuous Working of the Open-hearth Furnace,’ 
by Benjamin Talbot, Pencoyd, Pennsylvapia, 
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SURFACE CONTACT. TRACTION SYSTEM 


Fig. 7—VIEW OF LINE 
THE WESTINGHOUSE ELECTRO-MAGNETIC 
TRACTION SYSTEM FOR TRAMWAYS. 


Ose of the latest features in electric tramway traction 


which has been developed by the Westinghouse Electric | 


Company, in the United States, is a surface-contact system, 
the object of which is to avoid the use of overhead wires and 
open underground conduits. The system is applicable to 
general tramway and light railway service, and also for 
shunting in yards or ware- 
houses, &c., where points and 


through the switch contacts P P passes through the series 
| coil D, thus holding the switch firmly closed and preventing 
all possibility of its opening while current is passing through 
the contacts, even if the circuit through coil E should be 
| interrupted. 
The two switches K and R, shown on the diagram, are in 
practice combined in one circular switch of special make, and 
the necessary combinations for the above operations are made 


Rail, 


crossings are numerous, or 
wherever overhead wires or 
steam locomotives are not per- 
missible. Mud and water do 


Permanent 


Surface Contact Plates 


wiring 


/ 
2 Way 
O Rail, 


not interfere with the opera- 
tion, nor will now, if ordinary 
precautions are taken to keep 
the line clear. 

The essential elements of this 
system are as follows :—First, 
electro-magnetic switches, en- 


E Shunt Coil 


M 
B 
OSeriesCos/ 


c Power House 
GY Generater 


closed in moisture-proof iron 
cases. Each switch is per- 
manently connected with the 


Main Feeder > 


positive main or feeder, which 
is laid parallel to the tram 
lines. Secondly, cast iron con- 
tact plates, in pairs, placed 


Tram Car 
wiring 


Controller 


Motor 4 


= 


between the rails and electri- 
cally connected to the switches. 


A separate switch is provided 
for each pair of plates. Thirdly, 
the conductor forming the 
positive main or feeder. This is 
enclosed in wrought iron pipe and is connected to the various 
switches. Fourthly, metal contact shoes or bars, suspended 
from the underframe or bogie frames of the cars, each car 


Fig.!. 
ELECTRICAL CONNECTIONS 


by one revolution of the switch handle. The battery is 
charged by leaving both of these switches closed at the 
same time. The storage battery need only be em- 


Fig. 1O—HIGH-SPEED MOTOR CAR 


provided with a fine—shunt—winding for the “ pick-up” 
current, and a coarse—series—winding through which the 
working current passes. When magnetised the poles attract 
an armature attached to a bridge piece E, each end of which 
carries a carbon disc F. Above these dises are stationary 
discs G, mounted upon the marble base. One of these is 
connected by the contact cup H to the positive main cable, 
and the other is connected through the series coil and an- 


Te Engineer Sa WS 


Fig. 3-UNDERSIDE OF SWITCH 


| other contact cup to the positive contact plate. The pan C 


having two bars. Fifthly, a small storage battery upon each | ployed to lift the first switch. After that one has closed | has four projections K, which support the vertical split pins 


car. 

The operation will be readily understood by reference to 
Fig. 1, which gives diagrams of the line—or permanent way 
—connections and the car connections. Electro-magnetic 
switches, A, B, C, enclosed in water-tight casings, are installed 
along the line at intervals of about 15ft. Each switch has 
two windings, D and E, which are connected by the wires 
F and G to two cast iron contact plates or “‘ buttons,” marked 
1 and 2. These are mounted on suitable insulators and 
placed between the rails, almost flush with the paving. Each 
car has two contact bars, H 1 and H 2, made of steel tees 
and mounted on springs. The car has also a few cells of 
storage battery, and the usual equipment of motors and 
controllers. The contact bars are mounted at the same dis- 
tance apart as the two rows of contact plates, and as the cars 
advance the bars will always be in contact with at least one 
pair of the plates, as the length of the bars is considerably 
greater than the longitudinal distance between the plates. 

If a car is standing on the line over the switch A, with the 
contact bars in connection with the plates, the first step is 
to “ pick up” the current, or to render the plates alive. The 
switch K is first closed. This completes the circuit from the 
storage battery through the wiring L, contact bar H1 
plate 1, and shunt coil E to the ground. The current passing 
through E magnetises the core M, which in turn attracts the 
armature N. This closes the switch and establishes connec- 
tion between the 500-volt main feeder O and the plate 2, 
through the contacts P, the coil D, and wiring F. The switch 
R is now closed, and switch K opened. The switch B is kept 
closed, however, by the current flowing from the contact 
plate 2, through the contact bar H 2, the connection S, the 
resistance T, the connection L, contact bar H 1, plate 1, con- 
nection G, and coil E to the ground. The car is now started, 
current from the main feeder passing through the connection S 
to the controller and the motors. 

When the car has advanced a short distance, the contact 
bars make connection with a pair of plates connected to 
switch C, “The-current then passes from the contact bar H 1 


through the shunt coil of this switch. The operations above | 


described are then repeated. As soon as the bars leave the 
plates 1 and 2 at switch B, current ceases to pass through the 
coils D and E of switch B, and this switch immediately — 
by gravity, leaving the contact plates connected to it dead 
and harmless. As connection has already been established 
through switch C, there is a continuous flow of current from 
the feeder, and no flash occurs either at the switch or the 
plate. All the current passing to the car from the main 


the contact bars bridge the main voltage over from one set of 

| plates to the other, as already described, thus closing succes- 
sive switches without further attention from the driver or 
motor-man. 


Fig. 2—ELECTRO-MAGNETIC SWITCH 


The electro-magnetic switch is shown in Figs. 2 and 3, the 
| former being a general view and the latter a view of the 
| lower side. Fig. 4 shows the switch and its parts assembled. 
| It is secured to the interior of the cast iron casing A, the 
| switch and magnet being mounted on a marble slab attached 
to the casing by means of screws in the bosses BB. The 
|iron pan C contains the cable terminals and supports the 


casing, the pan and casing together completely enclosing the | 
| switch. The switch magnet D is of the ironclad type, and is | 


| 


| L. These are insulated from the pan, and slide into contact 
| cups H. The pins are provided with connectors M, for 
making contact with the several cables N. After the connec- 


A 


Handle 


SECTION OF SWITCH 


tions are made, the pan is filled with paraffin, to exclude 
moisture, and its outside channel O, which receives the 
casing, is filled with a heavy non-vaporising oil. The 
casing can be lifted off to allow of the switch being examined, 
without disconnecting the wires. It is tested to an air pres- 
sure of 25 lb. per square inch. : 
The switch, with its pan and casing, is placed in a cast iron 
switch box, forming a complete unit, which may be wired at 
the works and shipped ready for installation. This is shown 
in Figs. 5 and 6. The box -has brackets supporting the two 
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ntact plates or “ buttons ” A, each of which is fitted to a 
- osition insulator B, cemented into the cup or bracket 
Se radial arms on the box are supported by the sleepers, 
thus ensuring the proper levelling of the contact apparatus in 
ation to the rails. Lhe contact “ buttons” are of cast iron, 


- diameter, and projecting about gin. above the pave- 
pel This is sufficient to enable the collector bars to make 


hout touching the pavement. The positive main 
cr feeder is encased in iron pipe, and passes directly through 
each switch box, and a tap is made to each switch. No 
additional wires are used to connect the coils or contacts of 
adjacent switches. 

The application of this system to tramway traction is shown 


contact wit 


Fig. 5-SWITCH BOX 


by the view of the experimental line—Fig. 7—and by the 
cross section—Fig. 8. Here the switch boxes are outside the 
rails, while for unpaved lines they are placed between the 
rails. The “ buttons’’ are placed between the rails, and 
are mounted on light steel sleepers. Where a single row of 
contact plates or “ buttons” is used, as in Fig. 7, the “ pick- 
up” current must be of the same voltage as that of the main 
circuit, and consequently the wiring system on the car is of 
somewhat different arrangement. 

The company installed this system of traction on about 
three miles of line in its vards and buildings in 1895. Steam 


rail system is in use on a line two miles long, and Fig. 10 is 
a view on this line, showing one of the high-speed motor cars 
operated upon it. 


GEORGE AND HARRIS-STREET (SYDNEY) 
ELECTRIC TRAMWAY. 


Tuis tramway, against which so muth adverse comment 
was made in the delay of construction, was opened for traffic 
in December last. The Act of Parliament sanctioning its 
construction was assented to on September 14th, 1896. 

The tramway commences at the eastern side of Circular 
Quay, and, following the curvature of the quay, passes the 
wharves of the various ferry companies; thence by way of 
Queen’s Wharf to George-street, and along that street to its 
junction with the existing tramway opposite the Bene- 
volent Asylum, running parallel with the existing steam 
lines to a point opposite Terminus-street. Following 
the existing steam lines fora few chains, it branches off at 
Harris-street, along which the line runs until John-street is 
reached, where it terminates. A junction is provided at the 
Redfern Railway Station, where the trams run under a covered 
archway directly opposite the station platforms, whence the 
line runs by a loop back to the main line, thus allowing for 
the return without changing round the motor.} 

Great interest has been attached to this line because of it 
being the first standard line for the inauguration of electric 
traction in Sydney, it being the intention of the authorities 
to convert the whole of the present steam and cable lines into 
electric traction, of which there are at present about ninety- 
eight miles of single track. 

The line under review is three miles twenty chains in length, 
and is double track all the way. The road is laid with 8316 
steel rails. Overhead wiring is used throughout, fixed on 
Mannesmann poles. The feeders, which are nine in number, 
are laid under ground, alongside the permanent way in 
Callender-Webber casings, where they are connected to the 
overhead wire through the poles at suitable intervals. 

The power station is an immense attractive-looking build- 
ing, ample provision being made to generate under one roof 
all the power required when the steam trams are converted, 

The plant at present installed consists of four compound 
engines of 850 kilowatts, or 1250 horse-power each, which 
have been provided by the E. P. Allis Company, Milwaukee, 
U.S.A. The generators, which were supplied by the General 
Electric Company of America, are coupled direct on to the 
shaft, the armatures being 9ft. diameter, and weighing 
22 tons each, are capable of generating 850,000 watts at 
550 volts pressure, running at 100 revolutions per minute. 
The power required for the George-street trams is estimated 


Fig. 6. 
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locomotives were undesirable within the shops, and an over- 
head wire and trolley system would have interfered with the 
handling of material by the cranes. This experimental 
equipment has now been rebuilt in a more substantial 
manner, and equipped with a 40-ton electric locomotive. 

The system has also been installed at the gun and armour- 
proving grounds of the United States Navy Department at 
Indian Head. A railway three miles long, operated by the 
overhead wire trolley system, crosses the gun ranges, and at 
this point the electro-magnetic system has been installed for 
a length of about halfa mile. It was adopted as being the 
most promising system for an 
area over which shell is con- 
stantly being fired, and where 
fragments of armour are being 
thrown with great violence. 
The trains run from the over- 


Line of Pavin. 


| at 600 horse-power, thus leaving 3150 horse-power available 


for the conversion scheme. 

Steam is provided by fourteen boilers, each 16ft. long by 
7ft. diameter; these were manufactured by a local firm— 
G. and C. Hosking —they are fitted with all the latest labour- 
saving appliances as regards stoking and the removal of ashes. 

Various types of cars are in use, the latest patterns having 
been obtained from America ; the car bodies are being prin- 
cipally manufactured in the Colonies, and. fitted on ‘ Peck- 
ham” or * Brill’ trucks. Two motors are fitted to each 
motor car, as is also the air brake. One trailer is run 
to each motor car; the passenger accommodation being from 
22 to 34 passengers to each car. 

The inauguration of the 1d. fare system, together with a 
frequent service, has been the means of making this line a 
gigantic success from the start. For the first twenty-four 
days from the opening 1,136,852 passengers were carried, and, 
although a one-minute service is run during the busiest parts 
of the day, the traffic is taxed to the utmost to provide suffi- 
cient accommodation. 

Owing to the continued success of this system, the Com- 
missioners are pushing on with the work of conversion of the 
steam lines, which, when completed, an entire revision of 
the fares in penny sections is anticipated. 

The site selected for the power-house and car-shed is near 


' to the Darling Harbour Railway and the harbour, and as 


near as practicable to the centre of the present and proposed 
tramway systems. It is conveniently situated in regard to 


Electro 
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head wire to the surface con- 


+ 
tact system without trouble or Stee/ Channel” 
interruption. The line is of 
standard gauge, laid with 56 lb. 
flange rails, and operated by a 
current of 400 volts. Lieu- 
tenant Strauss, United States 
navy, the Inspector of Ord- 
nance in charge of the proving 
grounds, informed our coire- 
spondent that the road is suc- Weage 
cessful in operation, and, in 
fact, becomes more successful 
the longer it is used. It is 
operated by the men stationed 
at the grounds, there being a skilled electrical engineer having 
general supervision. The road is used for hauling goods, 
— an entire day may elapse without its being 
used. 

For suburban railways, a pair of insulated rails may 
be used instead of the series of contact plates or ‘“ buttons,” 
the cars then being fitted with sliding shoes instead of long 
bars. The contact rails or conductors are of inverted trough 
section, and the cross section of the rail and splice joint is 
shown in Fig. 9. The rails are divided into sections of 50ft. 
to 500ft., and only the section upon which the car is travel- 
ling is “ live.” In some casesa single rail is desired, which 
rather complicates matters, and in this case the sections are 
operated by a compound electro-magnetic switch. This is 
practically the same as the switch shown in Figs. 2 and 3, 
but on top of the main switch is mounted a small auxiliary 
cut-out, whose function isto open the circuit of the shunt 
winding after the switch has been closed. The switch is then 
kept closed until the car passes to the next section, by the 
main current passing through the series winding. With this 
Single-rail equipment it is necessary to employ the high 
Voltage “ pick-up ” arrangement, the “ pick-up ” current being 
of the same voltage as the main circuit. This is the same 
arrangement as is used with a single row of contact buttons. 
When the car controller is at the ‘ off” position, a resistance 
ls automatically switched in, so that a sufficient current is 
drawn from the main to keep the switch closed. This single- 


. Wrot./ron Pipe 
Fig.8. 
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Section A.B. 
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the supply of coal, the removal of ashes, and the supply of 
water for condensing. 

The power-house as it stands at present consists of engine- 
room, boiler-house, pump-room, and offices. Four sets of 
engines and generators have been installed in the engine- 
room, which is of ample size for its purpose. The floors and 
part of the walls are tiled, and the building is well ventilated 
and lighted. Two eleetric cranes have been provided, each 
capable of lifting 30 tons ; and the southern end of the build- 
ing is closed in with a temporary wall, which can be removed 
whenever extensions become necessary. i 

The car-house is 275ft. long by 130ft. in width, and is 
covered by a roof of saw-tooth design, lighted from the 
south. It is divided into nine bays, and is capable of housing 
one hundred and eight cars; space being available for an 
extension up to a capacity of an additional seventy-two cars. 
Two travelling cranes, each of 2 tons capacity, are fixed at 
the rear end of the shed, and extend over three bays for 
lifting the car bodies off the trucks. Adjoining the car-house 
at the northern end is a workshop and store covering an area 
of 160ft. long and 45ft. wide. The boiler-house, which is 
105ft. long and 86ft. wide, adjoins the engine-room on the 
eastern side. 

Adjoining the engine-room on the northern side is the 
pump-room, which is 86ft. long and 47ft. wide. The chimney 
stack rises from the pump chamber, and is 200ft. high from 
grate level, with a minimum internal diameter of 6ft. 


There are fourteen horizontal tubular boilers of the multi- 
tubular return-flue type, each capable of generating 300 horse- 
power at a pressure of 140 lb. per square inch, which allows 
twelve boilers to supply the engines, with two as reserve. In 
the front of the setting, under the ashpits and below the 
level of the floor, is another tunnel, which is covered with a 
continuous cast iron floor, having a track cast in it similar 
to that in the boiler house, which allows for a small car being 
run under the hoppers when removing the ashes. The fur- 
naces are provided with the “Alve’s” patent fuel econo- 
misers. The system for charging the furnaces, and re- 
moving the ashes, is that manufactured by the C. W. Hunt 
Co., New York. The main valve on each boiler is connected 
by a copper pipe to a cast iron main pipe 12in. in diameter, 
running the entire length of each battery. Each main pipe 
is connected from its end and middle to cross lines of piping 
running into the engine-room, and connected to a steam loop 
12in. in diameter under the engine-room floors, from which 
engine is supplied through a copper pipe Qin. in diameter, 
the steam passing through a separator just before reaching 
the stop valve of the engine. From the loop in the engine- 
room, a secondary system of copper piping for supplying 
steam to the air pumps, receivers, jackets, and for heating in 
connection with the oil filters. There are two complete 
systems of feed mains, one for hot and one for cold water. 

The feed pumps consist of two triplex plunger pumps, 
capable of delivering 125 gallons per minute against a steam 
pressure of 140 lb. per square inch. Each pump is driven by 
means of a 25 horse-power electrical: motor through spur 
gearing. All pumps are connected to the hot and cold water 
supply.. Three electrically-driven centrifugal circulating 
pumps are provided for the condensers, each capable of 
delivering 2000 gallons per minute against a head of 36ft. 
Each centrifugal.pump is directly coupled to a 50 horse-power 
electric motor ; two pumps run in parallel, the third being a 
reserve. 

There are four engines arranged in pairs—i.e., right and 
left-handed—of the horizontal cross compound Reynolds- 
Corliss type, with two surface condensers so arranged that 
two engines will exhaust into one condenser, or that either 
engine can exhaust into either of the two condensers. The 
engines were manufactured by the E. P. Allis Company, Mil- 
waukee, U.S.A. Each engine is directly coupled to an 850 
kilowatt generator mounted between the two cranks, and is 
capable of delivering to the armature shaft 1212 horse-power, 
with steam at 130 lb. per square inch, and a speed of 100 
revolutions per minute. The high-pressure cylinder is 26in. 
in diameter, and the low-pressure cylinder 48in. in diameter, 
the stroke is 48in. The cylinders are jacketed on the barrels 
and cover, and there is a superheater between each high and 
low-pressure cylinder of the multitubular type, provided with 
traps connected to drains. The engines are each provided 
with two governors, one of the special weighted high-speed 
type, driven by excentrics off the main shaft to shut off auto- 
matically the steam in case the engines should exceed the 
normal speed by five revolutions, the other being belt-driven 
to regulate the speed within 2 per cent. The makers expect 
to be able to generate 1 horse-power for 133 lb. of steam. The 
condensers are of the Wheeler-surface type, with Blake 
direct-acting air pumps. 

The generators are of the General Electric Company's 
multitubular type, compound wound, as used by them for 
electric traction in America. The output of each generator 
is 850 kilowatts at 550 volts, and 100 revolutions per minute. 
Carbon brushes are used to collect the current from the com- 
mutator, which is conveyed by insulated copper cables to the 
switchboard. At the northern end is placed the switchboard, 
erected on an elevated gallery 14ft. above the floor level. 
The board consists of polished slate panels, mounted on iron 
framing. The switching and controlling apparatus consists 
of four generator panels, one summation panel, two accumu- 
lator panels, one lightening panel, and ten feeder panels. 

The electric tramway commences at the eastern side of the 
Circular Quay, and, following the curvature of the quay, 
passes the wharves of the various ferry companies ; thence, 
by way of Queen’s Wharf, to George-street, and along that 
street to its junction with the existing tramway opposite the 
Benevolent Asylum. Following the existing steam lines for 
a few chains, it branches off at Harris-street, along which the 
line runs until John-street is reached, where it terminates. A 
junction is provided for with the existing steam tramway 
running to the Redfern Railway Station, which, continuing 
through the railway premises, the cars on their return 
journey will travel by way of Devonshire-street on the exist- 
ing steam tramway to opposite the Benevolent Asylum, where 
they again connect with their proper track in George-street. 
The distance from Circular Quay to John-street is three miles 
20 chains, and is double track all the way. The total 
length of the track, including cross-over roads, is about seven 
miles. 

The rails used on this tramway are of the girder type, 
weighing 831b. per yard, 30ft. in length, and of specially 
hard steel. They are laid on concrete 10in. deep, and kept to 
gauge with wrought iron tie-rods. All joints rest on bed- 
plates, and are provided with fish-plates with six bolts, and 
Pullen’s patent rail-joint boxes are used. Krupp switches 
are being used for all the standard cross-overs. On all the 
sharp curves 80 lb. steel rails, with an 801b. rail acting as a 
guard, and secured to the running rail with cast iron distance 
blocks and bolts, have been used. The Edison-Brown plastic 
bond has been used on this tramway. As a supplementary 
return, a copper cable, having a sectional area of -49 square 
inches, is laid between each track from Circular Quay to 
Redfern. Each cable is connected to alternate rails on either 
side, so that every car will be connected direct to the cable. 
These cables are laid against their respective tracks, and 
cross-connected every sixty yards, the connection between 
the cable and the inner rail being made with a special gun- 
metal clip bolt. 

At the intersection of Liverpool and George streets nine 
cables are taken directly underneath the Callender-Webber 
casing, carrying the return current to the power-house. The 
copper cables for the return feeders consist of No. 13 S.W.G. 
soft-drawn copper wire stranded together. These are con- 
nected to the rails by gun-metal clips, and at every second 
rail there is a cross bond feeder to rail, and every sixth rail 
there is a cross bond feeder to feeder. 

The feeders consist of insulated copper cables laid in Cal- 
lender-Webber casing, the route being taken from the power- 
house along William Henry-street, and thence vid Harbour 
and Liverpool streets to George-street. Feeder points are 
situated as follows :—Intersection of Liverpool and George 
streets, Hunter and George streets, Bridge and George streets, 
Pitt and George streets. At these points the feeders are con- 
nected to the trolley wire. The overhead trolley wire con- 
sists of hard drawn copper of figure 8 section ; the clips and 
ears used are of Billings’ and Spencer’s make. The overhead 
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wire is supported in Harris-street, and in the wider portions | 


of George-street, on central poles. Where the width of the 
street did not permit this, side poles and stays have been 
used. 

The entire work has been carried out under the supervision 
of Mr. H. Deane, M. Inst. C.E., Engineer-in-Chief for Railway 
Construction, with whom the late Mr. P. B. Elwell, M.LELE,, 
Electrical Engineer for the Railway Department, conferred 
with regard to the details. A list of the various contracts 
let for this work, with the names of contractors and amount 
of tender, is appended, 


Amount 
Contract. Contractor, 
tender, 
Plastic bond .. Noyes Bros... 
Mannesmann poles .. Foreign Ageney Company 178) 
Steam engines and gener- 
Permanent way, George- 
street Willmott and Morgen 
Permanent way, Harris- 
Track to carhouse entrance W. Peabody and Co. 
Points and crossings, King 
and George streets H. W. Peabody and 
Steam boilers Gand C. Haskins 
Boiler settings and mount- 
ings .. .. Stewart and Co. 
Switchboand connec- 
.. H. Kingsbury and Co. 
Accumulators .. H. Adams and Co. 
Overhead material 
Power-house and offices .. J. Stewart and Co. 2 
Ironwork for poles J.J. Wood 
Car-house — .. J. Stewart and Co, 12,490 
Travelling cranes .. H. W. Peabody and Co. , 2,208 


Feeder cables and junction 


boxes . «peeves Bree... 
Circulating and feed pumps H. P. Gregory and Co. 4,080 
Water conduit .. .. 3. MeSweeney..  .. 
Portable offices Cc. Shuker. 


Excavation, power - house 

site .. C. MeClure 
Chimney .. Phippard Bros. 
Return feeders . ..C. Kolling 
Material for cross bonding W. Hoskins and Sons 
Trolley wire . .. C. Kelling... 
Steel columns and crane 


girders .. .. .. R. L. Serutton and Co. ; 1,040 | 
High-pressure steam pip- | 
. .. H.W. Peabody and Co... 1,459 
Store and repairing shop .. T. E. Spencer and Co. .. Sess 28 
Station wiring (cables) .. [ndia-rubberG. P. and T.W. Company 
Low-pressure steam piping H. Vale and Sons 119 
Cevering for steam piping 
(Qarge) .. W. Adams and Co.. ‘ 330 
Covering for steam piping 
Office accommodation .. Eaton Bros. 


Rails and fastenings are not included in above. 


LETTERS TO THE EDITOR. 


(We do nat hold ourselves responsible for the opinions of onr 
correspondents. ) 


AN OPTICAL PROBLEM. 


Sir, —Dr. 
unusual interest, in that it shows very clearly the methods by 
which the existing theory of light has been built up. 
consists mainly in considering only one aspect of the theory ata 
time —_a method which may be convenient, but cannot be 
regarded as wholly satisfactory. The question of transparence hrs 
been raised. Dr. Lodge tells us that he has given in the PA//o- 
sophical Megane an explanation of the phenomena which he fears 
is not very intelligible. I have not seen this article. There is an 
old saying that clear thinking makes clear writing. 
ean accuse Dr. Lodge of normal obscurity in writing. On the 
contrary. he is very Incid. Want of lucidity must be with him 
abnormal, sporadic. If he has not treated transparence in an 


intelligible way it is because he is not himself able to think clearly | 


In a word, he has framed no explanation of the 
phenomena which pleases himself. He has been unable to think 
out any satisfactory solution of the difficulty. Iam not at all sur- 
prised. Dr. Lodge’s last letter to you, Sir, shows how con- 
tradictory are his opinions. 

It is suggested by him that the ether penetrates matter freely, 


about it. 


and that in consequence it is everywhere ready to transmit light | 


vibrations. If he means by matter, any form of it with which we 
are acquainted, then it is easily admitted that the vibrating ether 
may readily fill up the pores, so to speak, just as water fills a 
sponge. Rut this only takes rs out of one difficulty to land us in 
another. If the impermeation of solids by the ether is a satisfac- 
tory explanation of the translucence of glass and the diamond, 
why is there such a thing as an opaque body? Why, for example, 
wil! wood, or iron, or cardboard prevent light from passing through ! 
To use Dr. Lodge's own simile, why is it that some boats are quite 
competent to stop waves entering a harbour, and other boats 
are not‘ 

Nor does the matter end here. Why is it that an intinitesimal 
quantity of cochineal, or fuscine, will’ so colour a gallon of water 
that no light but red light can get through! The extraordinary 
spectroscopic phenomena proper to coloured liquids I merely men- 
tion. 

Lastly, the accepted definition of ultimate matter is that it is in- 
finitely hard and impenetrable. This is a definition. The state- 
ment that the ether can penetrate matter is flatly opposed to this 
definition. Either may be wrong. Which is wrong’ 

Possibly I may be permitted to throw out a suggestion for what 
it is worth. Transparence is in all respects a phenomenon akin to 
the passage of heat. A plate of iron may be said to be trans- 
parent to heat—a pane of glass to light. The action is the same 
in both cases. The plate of iron receives heat on one side; it 
radiates heat on the other. The heat is transmitted 47 the plate, 
not throwgh it. That is to say, it is thrown into vibration by the 
impact of heat rays. This vibration generates at the opposite 
surface of the plate similar rays. There is a loss in transmission. 
The pane of glass is thrown into vibration by the light rays received 
on one side. The vibration sets up light rays at the other surface. 
There is a loss in transmission. Variations in refraction are due 
to the nature of the material, which will probably always vibrate 
along the line of least resistance. 

It is quite possible that refraction and dispersion of heat rays 
take place. A prism of iron, for example, may give a heat 
spectrum. Who shall say that all the waves of radiant heat rays 
are of the same length! Furthermore, by pushing the analogy 
between radiant heat and light further, but not further than is, 
think, justifiable, we get some hint of an explanation of other 
matters. Forexample, when a plate of iron is heated, it will send 
out radiant heat rays for some time as it coolsdown. What is this 
but the phenomena of phosphorescence’ As the iron stored heat 
vibrations, why should not certain forms of matter, Balmain’s 
luminous paint, for example, store light vibrations’ The re- 
semblance between the radiation of a cooling plate and the fading 
out of phosphorescence has been noticed before now. 
«o far as we are aware, light always originates in the vibration of 
«ome form of matter. It is not at all necessary to suppose that 
light passes through glas* as light. Dr. Lodge is a rapid thinker. 


He will catch my meaning withont wearisome explanation of it. 
The cotamendahle feature ahont this thoory ix that it merely 


»! 


Lodge's letter in your issue of the 1th inst. is of | 


That method | 


Now no one | 


Furthermore, | 


! 
pushes the analogy between heat and light one step further than it 
has yet been pushed, 


of din, all over the shop, as in the bridge alluded to ang all the 


But the totally unsatisfactory nature of the physical theory of 
| no harm, only the cost of putting them in and the time, and Ye 


light cannot much longer be covered up, Is not the great Lord 
Kelvin himself going to lecture next week at the Royal Institution, 
on * Clouds on the Dynamical Theory of Heat and Light!” Aro 
we going at last to have an honest statement that the physical 


theory, beautiful and ingenious as it is, is not competent to explain | 


everyday phenomena! Is it not possible that our children will 
laugh at us for taking the ether a mere figment of a scientitic 
soul in despair seriously 


Penge, April 28rd, THos, PHiLvor, 


THE EROSION OF GUN BARRELS, 


| 
| 


others that have appeared in your pages, 

At least one-third of the rivets are utterly useless, but they do 
not seo how this helps the emergency case. Now what ; 
the uso of the rivets in the bottom tlanges, which are jy “ten 
sion,” being so close as din.! Sin, would be quite close eno, 
Thon, again, in the verticals, 12in, pitch would be ample, [f the 
bottom flanges, which are in tension, require rivets din, piteh < 
not do the same with the diagonal bars, which are also in tensie Y 
And no doubt we shall see this done some day, for engines oe 
to have fin, rivets, din, pitch, on the brain, * 

Now, as stated in my small work on Stress Diagrams in Oye 
Girder Bridges,” the first to break the spell of the din, piteh Lig 
Professor Calleot Reilly, in his paper on * Uniform Stress iy Cider 


TS seen 


Sik, There is a slight error in my letter on this subject which | Work ”— eéde * Minutes ” of Institute of Civil Engineers ; and 1 alg, 


eceurs in your current number, instead of ‘ ordinary atmosphere,” 
please read oxidising atmosphere.” 
The idea that the internal surface of a gun barre! may be actually 


softened by the heat during the firing of a shot may seem far: | 


fetched. 
further with the subject. 

Some idea of the “effect” deseribed may be got by the simple 
experiment of passing the flame of a match quickly over the smooth 
surface of a paraffin candle, If the operation is properly timed, 
the surface film may be seen to melt anc Somadianely solidify again 


owing to the heat’s absorption by the contiguous mass of cold | 


puraftin, The sudden shrinkage of the surface as it cools below the 
setting point leaves it roughened in a manner somewhat suggestive 
of the crazing of a potter's glaze, and may have its counterpart in a 
similar tendency in the steel surface of a gun barrel. 

Messrs, Bunsen and Schischkolff, from their experiments with a 
German gunpowder, concluded that the temperature of the free 


7 | tlame of exploding gunpowder was 2993 deg. Cent., and they caleu- 


lated that the temperature of explosion in a confined space equal 
| to that oceupied by the powder would be 3340 deg. Cent., with a 
| maximum pressure of 4374 atmospheres. The mean temperature 

of explosion in a gun should therefore be somewhere between these 
| extremes, 

A later set of experiments carried out by Sir Frederick Abel in 
which charges of 31b, of an English gunpowder were tired ina 
copper gun, is remarkable from the fact that as much as 0°82 per 
cent. of copper was found in the solid residue of the products of 
explosion, equal to over O'4 per cent. of the weight of powder in 


® | the charge. 


| Still more recent experiments conducted by Sir F. Abel, and Sir 
| A. Noble gave a temperature of 2200 deg. Cent. for the free tlame 
‘ contined—temperature, differing substantially from Bunsen and 
| Schischkoft's temperature of 2993 deg. Cent. 

It is difficult to determine even approximately the average tem- 
perature of explosion during the firing of any particular gun, Very 
high temperatures tend to produce chemical dissociation, and 
| the extremely high temperature in the case of gunpowder possibly 
| retards the complete combination of the explosive reagents until 

considerable expansion has taken place; at any rate, a considerable 
difference has been observed in the products of the explosion 
according to the amount of work done by the explosive we shall 
probably be on the low side if we assume an average temperature 
of 3000 deg. Cent. 

Taking now the case of ovr bin. gun of forty-five calibres length, 
| and giving—with cordite— a muzzle velocity of 2642ft. per second, 
and assuming the explosive to be gunpowder, we would have 
0°1515 seconds as the time occupied by the projectile in travelling 
20ft. along the barrel if the acceleration were uniform, but as the 
propelling force is higher somewhat in the early stages of the ex- 
plosion, we will take three-quarters of this time, viz., 0°1136 
| seconds as the time during which the breech end of the barrel is 
subjected to the high temperature of 3000 deg. Cent. 

Assuming now that the temperature just suffices to raise the 
surface of the barrel to the fusing point of steel. about 1350 deg. 
Cent., while the mass of the gun is at, say, 100 deg. Cent., there 
must necessarily be a thermometric gradient momentarily from 
1350 deg. Cent. at the surface to 100 deg. Cent. at a small depth 
below the surface, 

According to the formula given by Bon, this ditference of tem- 
perature in an iron plate lin. thick and 1 square foot area would 
drive 378,000 British heat units through the plate in an hour ; to 
transmit the same quantity with the same difference of surface 
temperatures in the short space of 0°01136 second, the plate must 


be reduced to a thickness of 0°00000316in., and the 
60 60 
quantity of heat in excess of the lower temperature—-100 deg. Cent. 
in a square foot of steel plate of this thickness would be, assuming 
a uniform temperature gradient = weight of plate in pounds x }$ 
difference of temperature x 1°8 (to reduce to Fah. scale) x mean 
specitic heat = 0°01374 British heat units. 


If, therefore, more 
heat than this is imparted to 1 square foot of surface during the 
0-01136 second exposure, a greater difference of temperature 
| must be created, and the metal would be fused to a corresponding 
| depth. As far as my calculations go, using Dulong’s formule, the 
radiant heat alone is far in excess of the amount required to pro- 
duce the incipient fusion, and this is perhaps a sufficient diagnosis 
of the evil, and may be useful in pointing to the remedies. 

I have taken the case of gunpowder because of the t2mperature 
data obtainable. In all probability the higher explosives give stil] 
higher temperatures. 

Pelaw Brickworks, Felling, R.S.O., 

April 18th. 


SNowpon, 


THE JAPANESE NAVY. 


Sir,—I beg you to permit me to supplement my letter on the 
Imperial Japan marine. 

Not only the first ship of the Japan marine was a Dutch present, 
but the origin of the tleet was also Dutch. Ina well-known book 
on Japan, ‘‘ Vijf Jarenin Japan, 1857-1863 ” (five years in Japan), 
by Jonkheer J. E. C. Pompe van Meerdervoort, volume i., page 
230, we find :—‘* In 1855 the Dutch Government presented to the 
Shogun (= the Mikado’s major domus) the paddle steamer Soem- 
bing. The Japan Government then commanded three tlush-deck 
corvettes of 800 tons, 100 horse-power, twelve guns, in Holland ; 
these ships proved satisfying.” Page 231, ‘hidem: ‘‘ Her Majesty 
the Queen of England presented a yacht, the Emperor, to the 
Shogun.” Page 231, ‘dem: *‘In October, 1866, still a ship 
will start from Holland to Japan, the Kajo-Maru, built by 
| Messrs. Gips Brothers, for Japanese account. It is a frigate, 
| 2500 tons, 450 horse-power, with a battery of twenty-six 
}guns. This ship will be brought to Japan by the lieutenant 
| Royal Dutch Navy Dinox; the etat-major is recruited from 
| the Imperial Japanese Navy officers, who since 1863 are 
| trained in nautical sciences in Holland, and who return to their 
| country, their nautical training in Holland being finished.” 
| The predominant part played by the British shipbuilders and 
| the British Navy in the development of the Imperial Japanese 
| fleet and navy speaks so clearly from the admirable paper read by 
| Rear-admiral Fitz-Gerald in the I. N. A., that it seems strange 
| now to suggest a Dutch origin to this marine. I am convinced, 
however, that your impartiality will bring you to that conclusion, 

The Hague, April 18th. R. A. M. SANDICK. 


EMERGENCY BRIDGE CONSTRUCTION. 


| $Sin,—It appears to me from certain illustrated drawings of steel 
| girder bridges that have appeared occasionally in your paper 

within the last twelve omen that when a girder bridge is re- 
quired in an emergency, as, for instance, the recent Tugela Bridge, of 
which much has been written, the first thing is to get your plates 
| ready, carefully plane the sides and butts, and start drilling the 
| rivet holes, and get as many rivets in anywhere. and everywhere, 
' whether they are required or not, at the usual stereotyped pitch 


t should therefore like, with your permission, to deal 


state in my book that there were nearly 3,000,000 of useless rivet 
inserted in the old Tay Bridge, the cost of which had been better 
employed in making the piers stronger, and then the brides 
perhaps would not have blown over, and might be standing poy ‘ 
Westminster, April 24th, V. H. Biopey, 


REVOLVING CYLINDER KNGINES, 


Sit, It must be gratifying to Mr. Ljungstrom to have su 
econast remarks poured upon his engine by Mr. Rigg, who is th 
ather of this style of engine, in respect, at any rate, to his featur 
of forcing the pistons outward, but Iam surprised that Mr, Ries 
should consider the eliptical path in Mr. Ljungstrom’s engine ct 
ingenious, Surely to make the piston give four strokes in one x 
volution is in itself sufficient to condemn it apart from more graye 
defects, ‘This may be the reason why Mr, Rigg thinks it would only 
do for moderate speeds, But why moderate speeds / If it is not 4 
high-speed ongine, then it is nothing. As tothe seareity of inven. 
tion on the subject, I can assure Mr. Rigg that is not the case, but 
that others tind it just as difficult to turn it into a successful steam 
engine as he has found himself, In America, however, they have 
been travelling, and [ had occasion recently to look up several 
American gece on the subject, and found therein that the op 
necting-rod problem is beautifully solved without the need of 
having each cylinder separate, I do not, however, wish to disenes 
the Rigg engine ; in principle it isall right, whereas the Ljungstron 
engine ts all wrong, for it will be seen that the pistons have posi 
tively to drag the cylinders round against the load, and the worst 
of it is that the turning effort is greatest as the piston gots further 
out. The friction, therefore, must be enormous. No doubt this 
defect could be remedied somewhat. aR 

Glasgow, April 22nd, 


BARR AND STROUD TRANSMITTERS, 


Sin — In your issue of the 13th inst., in the article describing the 
Imperial Japanese ship Asahi, on page 390, you have the following 
statement regarding the Barr and Stroud transmitters: ‘The 
official British view is against these transmitters, on the ground that 
action will derange them.” We presume that your remark 1 fers, 
not to our transmitters and receivers, but to appliances of this kind 
previously in use, The British Admiralty have so far only had one 
set of our instruments, and these have successfully passed through 
their preliminary trials, and are now on board a war vessel under 
going extended trials at sea as to their security against derange- 
ment in service. No official view regarding our system of trans 
nitting ‘‘orders” and ‘ ranges” from the range-finder to the 
conning tower, and from the conning tower to the different gun 
stations, has yet been made known, so far as we are aware. 

(Pro, BARR AND 

250, Byres-road, Glasgow, W., D, Jackson, 
April 19th, 


BOURDON GAUGES, 


Sin,- I have watched this correspondence with some interest, 
and not a little amusement. Your correspondents are one and all 
hopelessly wrong, or they state their theory in so involved a way 
that it is not to be understood, 

The facts are extremely simple. The Bourdon gauge was dis 
covered by accident. A bent tube of copper was being tested 
hydraulically, and straightened itself out. Mr. Bourdon saw the 
principle involved, and patented the gauge which bears his name, 

A truly cylindrical bent tube will not act. The tube must be 
flattened. It tends to straighten itself not because of the pressure 
on the end, but because the pressure tends to make its cross section 
circular. If your readers will make a thin bent paper tube flat in 
sect'o1, and will press the edges anywhere between the finger and 
thumb, the tube will try to straighten itself. Pressure on the ends, 
‘‘moments " of pressure, and so on, have nothing at all to do with 
it. If we try tobend a cylindrical tube, it will flatten. To prevent 
this the tube is filled with melted resin or sand by the coppersmith, 
If a bent flattened tube be forcibly straightened by the hand it 
will tend to resume its circular cross section. That is the whole 
secret. Internal pressure hasa purely secondary effect. 


April 24th. HELIN, 


Society oF Arts,—The following is a list of arrangements for 
meetings during May :—-Wednesday, May 2nd, 8 p.m. (ordinary 
meeting), Miss Halsey, ‘‘Some Unfamiliar Masterpieces of the 
Italian School.” Monday, May 7th, 8 p.m. (Cantor lecture), Prof. 
Vivian B. Lewes, ‘‘The Incandescent Gas Mantle and its Use.” 
(Lecture I.) Tuesday, May 8th, 8 p.m. (Applied Art Section.) 
Nelson Dawson, ‘‘Art Metal Work.” Wednesday, May ‘th, 
8 p.m. (ordinary meeting), A. Moresby White, ‘The Improve 
ment of our Roads.” Monday, May l4th, 8 p.m, (Cantor 
Lecture), Prof. Vivian B. Lewes, ‘‘The Incandescent (ias Mantle 
and its Use.” (Lecture II.) Wednesday, May 16th, & p.m. 
(ordinary meeting), Prof. Flinders Petrie, ‘‘A National Reposi- 
tory for Science and Art.” Thursday, May 17th, 4.30 p.m. 
(Indian section). J. A. Baines, C.S.1., ‘‘ The Industrial Develop- 
ment of India.” (This meeting will be held at the Imperial Insti- 
tute.) Monday, May 2]st, 8 p.m. (Cantor lecture), Prof. Vivian 
B. Lawes, *‘ The Incandescent Gas Mantle and its Use.” (Lecture 
III.) Wednesday, May 23rd, 8 p.m. (ordinary meeting), !. 
Willis Bund, ‘Salmon Legislation.” Thursday, May 24th, 
4°30 p.m. (Indian section), Sir John Seott, K.C.M.G., D.C. 
‘‘English Criminal Procedure and the Indian Code of Criminal 
Procedure——a Comparison.” Tuesday, May 29th, 8 p.m. (Applied 
Art Section). 

Tue NortH-East Coast INSTITUTION OF ENGINEERS AND 
BUILDERS. — The discussion on Mr. PD. B, Morison’s paper on 
‘The British Naval Engineer” was resumed on Friday night. The 
President gave notice that he will move, on behalf of the Council, 
at the closing business meeting to he held in Newcastle-upon-Tyne, 
on May 18th, 1900, the following resolutions :—(1) That in view of 
the national importance of an investigation and discussion by 
engineers of the subject matter of Mr. D. B, Morison’s paper, the 
secretary be instructed to communicate with the various marine 
engineering institutions throughout the kingdom, enclosing a ea 
of the paper and discussion, and suggest that each should hold a 
meeting for the discussion of the subject ; that all such discussions 
pra: incorporated in one volume, such volume to form part of 
the ‘Transactions ” of each institution. (2) That a small Com- 
mittee be formed each institution, the whole to be embodied in one 
general Committee which will draw up a report for submission to 
the Government as representing the opinions and recommendations 
of the marine engineers of the United Kingdom with reference to 
the engineering personnel in H.M. Navy. (8) That the following 
gentlemen be elected to form the Committee to represent this 
Institution:—Sir B, C, Browne, Sir Thomas Richardson, MP, 
Mr. D. B, Morison, Mr, H, Withy, Mr. T, Westgarth, and Prev 
fessor Weighton, 
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RAILWAY MATTERS, 


n extension of the Buenos Ayres Western Railway 


A ‘illegas, Argentina, to Trenel, about: fifty miles, is 


from General 
yroposed. 
Tue directors of the Metropolitan Railway have 
winted Mr. H. B, Palmer to be superintendent of the line, in 
) » A 
nlace of Mr, Crapp, resigned, 
Tur length of the Swedish railways, both State and 
E898, showing an increase of 413 kiloms, 
Tur train service between St. Nazaire and Paris has 
y improved, and it is now possible to make the journey 


rroatl A 
heen 8 This train is in connection with the Bordeaux-Paris 


in 6} hours. 
ON Press. 

[vy January this year the length of railway lines open 
Russia, exclusive of light district railways, was 


fic in 
- of which only 9205 miles belonged to private 


365 miles, 
companies. 

Tux Novosti announces that the Russian Ministry of 
Ways of Communications will open four technical schools during 
the coming school year along the route traversed by the Trans- 
siberian Railway, 

Tur Great Central Railway Company contemplates, on 
and from the Ist of May, running through trains from London 
Marylebone to Huddersfield, Halifax, and Bradford, with con- 
nections to other important towns in Yorkshire, 


Tur Gellivara Railway line to the Norwegian frontier 
jc now laid with rails as far as Loussavara, the well-known iron ore 
mines, The section Koden-Kalix River of the Government main 
railway to the Finnish frontier will be opened for traffic in 1901, 


4 PRELIMINARY run was made on Monday on the 
Great Northern Railway with a new train fitted with automatic 
couplers designed by Mr. W. 8. Laycock, of Sheffield, who has 
taken the American M.C.B, coupler for his pattern to a certain 
extent. 

Speakine at Kohat on Tuesday, Lord Curzon, the 
Viceroy of India said he hoped that the Khushalgarh-Kohat 
Railway would be completed during his term of office, but there 
were questions of gauge and other matters which had to be 
considered, 

Tur Mexican Government has ordered the use on all 
the railways in Mexico of certain safety appliances, For instance, 
all passenger carriages must be equipped either with the Miller 
hook or the M.C.B. coupler and safety chains, ‘The time allowed 
expires with the end of 1904, 


RalLway progress in Egypt does not appear to have 
kept pace with the general prosperity of the country, and Lord 
Cromer suggests that what is now required is that a considerable 
sum, say 14 millions, should be borrowed, in order to enable the 
riilways to be put into thoroughly good working order. 


Tue Great Western Railway Company commenced 
this week erecting a passenger station at Blaengarw, in which dis- 
trict for some time mineral railways have been in work, There is 
to be a double line formed, and a foot bridge at Pontyeymmer, 
Contract has been given to McKay and Davies, Cardiff. 


A sew kind of map for railway stations has been intro- 
duced by the North-Eastern Railway Company. It is made of 
white tiles, the lines being marked in black and burnt sienna, It 
is about 6ft. square, and each tile is Sin, square. The map is 
tixed in the wall in a prominent position at York Station, 


A NIcaRAGuaNn railway, from Managua east to Rama, 
on the Bluefields River, is proposed by President Zelaya. Surveys 
were made for this railway some years ago, but no details are 
given of the route. Rama is at the head of navigation on the 
Bluetields River, and is seventy miles from the Caribbean Sea, 


Ov Thursday, the 19th inst., the first rail was laid of a 
new system of electric tramways at Newcastle, which is to be con- 
structed at a cost of about half a million sterling by the Corpora- 
tion, The total length of the new route: is 20 miles of double 
lines, which will be worked on the trolley system, The whole 
system is to be complete by April, 1901. 


News comes from Constantinople to the effect that the 
Sultan hes decided to construct a railway from Damascus to Mecca, 
in order to spare pilgrims the unpleasantness of the sea voyage, 
and generally to facilitate pilgrimages to the tomb of Mohammed. 
It is proposed that soldiers shall build the line, the expenses and 
material being furnished by the Treasury. 


AccorpInG to Lord Cromer’s report for last year on the 
progress of Egypt, it appears that the gross receipts of the 
Egyptian railways amounted to £E2,112,000. This is the highest 
figure yet attained. After providing for working expenses, and 
for the payment of certain annuities which constitute a charge on 
the railway administration, a balance of £E1,065,000 remains. 
This sum is ££62,000 in excess of the annual interest on the pre- 
ference stock, for the payment of which the railway revenues are 
pledged, 


Tur President of the Board of Trade, Mr. C. T. 
Ritchie, has consented to receive a deputation shortly after the 
reassembling of Parliament on the subject of the grievances of 
cyclists against railway companies. The deputation will be an 
influential one, including several well-known members of Parlia- 
ment. Delegates will be present from the National Cyclists’ Union, 
which hitherto has taken the lead in the agitation, the Cycle 
Manufacturers’ Association, the Scottish Cyclists’ Union, and the 
Irish Cyclists’ Association. 


_As a goods train on the Cheshire Lines Railway from 
Liver ~00l was passing Throstle Nest Junction, near Manchester on 
Tuesday, it jumped the points. The foremost wagons had passed 
properly, but three others, laden with timber balks, left the rails, 
and an empty wagon overturned. No one was injured, but by the 
simultaneous blocking of two down lines and an up line from 
about 6 o'clock to 10 o'clock in the morning, travellers from Stock- 
port, Guide Bridge, and other places by the Midland and Great 
Central lines were put to much inconvenience. 


_ Tae British Consul at Stockholm, Mr. Macgregor, says 
it is pleasant to be able to obtain such striking evidence of the 
excellence of British work as is furnished by a report on the 
Swedish railways. It appears that locomotives made in Man- 
chester in 1873, “thanks to the uncommonly fine workmanship,” 
are still perfectly serviceable for short trains, and, as additional 
traction power, are even employed for the fastest trains now in 
use. Of British engines in daily use at present three were manu- 
factured as long ago as 1856, three in 1858, and two in 1859, besides 
others all thirty-five to forty-four years old, 


It is expected that the New York and Ottawa Railroad 
will be completed this year, and will form a highly important 
route between the United States and Canada, ‘This line now runs 
from Cornwall to Ottawa—about fifty-seven miles—and from 
Hogansburg to Tupper Lake—about sixty-five miles—and the in- 
tention is to extend it sixty miles to North Creek, and there con- 
nect with the Delaware and Hudson and New York Central at 
Y any. This line gives a direct connection from Ottawa to New 

Ys Boston, Saratoga, Adirondacks, Lake Champlain, Massena, 
hen , ther points, e run from Ottawa to New York will be 
in about ten hours—one and one-half hours less than the 
‘me from Montreal to New York, 


for traffic last year was 10,451 kiloms. against 10,038 | 


NOTES AND MEMORANDA. 


Tue number of warships under construction in the 
United Kingdom on March 31st was 81, of 454,110 tons displace- 
ment. Of these vessels 64, were being built in private yards and 
17 in the Royal dockyards, 


Ar the three leading Italian shipbuilding centres, Gulf 
of Genoa, Leghorn, and Ancona, there were 33 vessels being con- 
structed on March 31st, of 107,360 tons gross. In the Gulf alone 
there were 85,390 gross tons on the stocks, 


Tue total value of Germany's exports to the United 
States for the tirst quarter of 1900 amounted to 27,590,470 dols.. 
as against the total of 21,320,370 dols, in the corresponding period 
of last year, More than half of this increase of 6,270,100 dols, is 
claimed by the Consular district of Hamburg. 


AccorpinG to the returns compiled by Lloyd’s Register 
of Shipping, it - ears that, excluding warships, there were 554 
vessels of 1360, 453 tons gross under construction in the United 
Kingdom at the close of the quarter ended March 31st last. On 
the same date last year there were 597 ships of 1,385,715 tons 
gross under construction, 


A WORKABLE deposit of coal is said to have been dis- 
covered « few miles from Dawson City. If true, it will confer an 
enormous benefit on the gold-mining interests in the Yukon. The 
reports say that 8000 tons have been taken out ready for shipment. 
The presence of coal, even of comparatively poor quality, ought 
to result in a considerable reduction in the cost and difficulty of 
mining and living in the country. 


THIRTY-EIGHT new and old disputes between employers 
and workpeople, involving 5691 persons, were terminated last 
month, Thirteen, involving 2158 persons, were decided in favour 
of the workpeople ; 5, involving 886 persons, in favour of the em- 
eae and 16, involving 2487 workpeople, were compromised, 

‘ith regard to the remaining dispute, involving 160 persons, 
certain points are still under consideration. 


Tue total number of ships that entered the port of 
Stockholm from abroad during the year 1899 was 2334, with an 
aggregate tonnage of 993,348, Of these, 512, with a tonnage of 
465,480, arrived from ports in Great Britain. The number of 
British vessels that visited the port was 159, with an aggregate 
tonnage of 145,921 tons. Compared with 1898 there was a decrease 
of 22 in the number of ships, and in the tonnage of 7637 tons. 


AccorptnG to the official report of the Water Examiner 
to the Metropolis, the average daily supply of water delivered from 
the Thames during February was 111,098,849 gallons ; from the 
Lea, 55,432,485 gallons; from springs and wells, 37,664,641 
gallons ; from ponds at Hampstead and Highgate, 239,647 gallons, 
The daily total was therefore 204,435,622 gallons for a population 
estimated at 6,033,569, representing a daily consumption per head 
of 33°88 gallons for all purposes, 


Ix a communication which appeared some time ago in 
‘omptes Reudus, M, Delézinier gave particulars of some further 
work with a system of three-phase radiography devised by him. 
He has found that the connections between the electrodes of the 
Riintgen tube and the two terminals of the induction coil may be 
reversed without altering the efficiency of the tube. With the aid 
of a Wehnelt interrupter and an induction coil any three-phase 
lighting circuit may be used for radiography. 


Tue Colar gold field produces practically the whole of 
the precious metal which is mined in India. The Colar district is 
small in extent, but it has made some very good returns, and its 
progress has been steady. The total production in 1899 was 
148,071 oz. crude, which compares with 416,236 oz, in 1898, and 
389,779 oz. in 1897. Of the gold recovered, about 70 per cent. is 
obtained directly from the mill by crushing and amalgamation, and 
about 30 per cent. by eyaniding the mill tailings, 


An interesting collection of stone implements was 
obtained from the Nile Valley in 1896 by Mr, Seton-Karr. The 
material of which the implements are made is chiefly a yellowish- 
brown or pale grey, opaque, earthy chert, and is but rarely of the 
translucent chaleedonic variety from the chalk of England. The 
collection contains a large number of types which may be classed 
as bracelets, axe-like tools, leaf-shaped flints, knife-like instru- 
ments, hoes or agricultural implements, fabricators, scrapers, cores 
and flakes, and nondescript stones, 


Forty labour disputes occurred in March, 1900, involv- 
inz 10,049 workpeople. The corresponding number of disputes in 
February was thirty-three, involving 11,357 workpeople, and in 
March, 1899, fifty-three, involving 13,827 workpeople. Of the 
forty disputes in March last, the most important affected about 
4000 workpeople in the pottery trade. Of the others, nine 
occurred in the building trades, five in the coal mining industry, 
nine in metal, engineering, and shipbuilding trades, ten in textile 
trades, and six in miscellaneous industries. 


A Frencu military paper states that Col. Renard has 
invented a light motor for the purpose of traction on land and 
sea. A grant was therefore made of £8000 in order to enable 
Col. Renard to adapt it for the traction of a military convoy by 
road. In this he has been successful, and in connection with it he 
has invented a stiff spiral coupling for the wagons, by means of 
which as many as thirty wagons can be hauled by the motor, and 
yet be kept exactly in its wake, however winding the road may be. 
Col, Renard’s invention will be tested at the army manceuvres this 
year on the plateau of Beauce. ; 


A METHOD of testing the comparative efficiency of heat 
insulators was described jin the ‘‘ Proceedings” of the Royal Society 
lately. ‘The authors are Messrs, C. G. Lamb and W. G. Wilson. 
The following results were obtained :—Air (no baffles), 0°000200 
conductivity ; pine sawdust, 0°000242 ; pine shavings, 0°000162 ; 
brown paper (crumpled up), 0°000167 ; hair felt (broken up), 
0000145 ; hair felt in two sheets, fin. thick each, 0°000106 ; dry 
asbestos, 0°000297; charcoal, 0°000150; sand, 0°000740; rice 
husks, 0°000150; kapok (a heat insulator), 0°000144; kapok 
(loose), 0°000122 ; silicate cotton, 0° 000151. 

In their report on the composition and quality of daily 
samples of the water supplied to London for the month ended 
March 81st, 1900, Sir William Crookes and Professor Dewar state 
that the bacteriological quality of the London water supply during 
tne last month has been very good on the whole. There was only 
one occasion on which one of the filters of the Thames-derived 
companies gave a higher number of microbes than 200 perc.c. All 
theothersamplesexamined were well filtered, the average number of 
microbes not exceeding 18 in the Thames-derived companies, and 
being as low as five in the river Lea water from the East London 
Water Company’s mains, 

A papER forming part of the “ Transactions” of the 
American Institute of Electrical Engineers, and written by Messrs, 
G. F. Sever and R. A. Fleiss, gives the results of an investigation 
on certain horse and electric vans. Their average load throughout 
the day is 500 lb., and the average draw-bar pull at seven miles per 
hour is 601b. per ton on cobblestones; on asphalt, 40 1b, The 
van tested poe wut 1300 lb., and its horse 1100, The average daily 
work of a horse in such service is 16°5 miles at 50 lb. per ton at 
seven miles per hour, while the cost of horse, van, and attendance 
is 364 cents per day, or 17°4 cents per ton mile. If a second 
horse is kept, these figures respectively become 428 cents per day 
and 10°2 cents per ton mile. e electric delivery van shows an 


average consumption of 92 watt hours per ton mile. At 5 cents 
per kilowatt hour, the cost per lb,—of parcels only—is 0°019 cents, 
as against 0°020 cents for horse service. Depreciation is not taken 
into account, 


MISCELLANEA. 
A NAPHTHA pipe line, 160 miles long, has been laid by 


the T'rans-Caucasus Railway Company from Michailovo to Bannoi, 
The pipe is 8in, diameter, 

Tue Turkish torpedo boat Scham sank outside Beyrout 
Harbour on April 21st, owing to an explosion of one of the boilers. 
Twenty-three lives were lost. 


WueEnN at Milford Haven this week the Lords of the 


Admiralty inspected a recent purchase at Glasgow of the s.s, 
Khaki, to be used as a collier from and to the Haven. 


A WROUGHT iron gas main, in. diameter and 23,015ft. 
long, conveying gas under a pressure of some 20 ]b., was put in 
operation on December 29th, 1899, between Phcenixville and 
Royersford, in Pennsylvania, 


M. Bok.evsky, Chief Director of the Ural Metal Works, 
has been appointed to visit the mining industries of Germany and 
France for the purpose of becoming acquainted with the latest 
technical improvements in those countries. 


TuHE Select Committee of the House of Lords, who have 
had before them for some days the scheme of the London County 
Council for the construction of a tunnel under the Thames between 
Rotherhithe and Ratcliffe, at a cost of £2,200,000, have passed the 
preamble. 


Ir is stated that the representatives of the Amalga- 
mated Society of Engineers of the North-East Coast have addressed 
a letter to the Engineering and Shipbuilding Employers, asking 
them to reconsider the application made a few weeks since for an 
advance of wages. 


Tue Transatlantic Company's works at Penhouét are 
constructing the two large ocean liners La Lorraine and La Savoie 
for the Havre-New York line, and it is expected that they will be 
ready shortly. It is expected that they will be two of the largest 
and fastest vessels afloat. 


In a short time accumulator traction in Chicago will 
be relegated amongst things of the past. The Chicago Electric 
Traction Company, which up to the present time has continued 
to run its trams with storage batteries as the source of energy, hax 
now decided to change over to the overhead trolley system. 


Two of the largest traction engines in the world and 
eight steel carriages, for use in the mining district of Siberia, are 
reported to have been shipped from San Leandro, Cal. There 
has also been planned a carrying service across the desert in China 
in competition with the trade now done by means of camels, and 
it is expected to have 50 engines and 3000 wagons actively engaged 
within a year. 

A congress has been convoked to meet in St. Peters- 
burg on May 7th for the purpose of discussing the question of 
direct communication between Siberia, the river Kama, and the 
Baltic Sea. The Kama is the principal affluent of the Volga, and 
thus forms one of the great highways of communication between 
Siberia, Nizhni Novgorod, and St. Petersburg. It is free from ice 
for seven months in the year. 


DazIEL’s correspondent at Paris says that the nume- 
rous auto-car accidents which have occurred recently are likely to 
result in the complete suppression of auto-car road-racing. It is 
now improbable that the proposed international competition can 
be brought off, and the arrangements for the famous race from 
Bordeaux to Paris are also temporarily suspended until the final 
decision of the authorities is known. 


An American contemporary states that a London 
banker has closed a contract for 2,000,000 tons of coal to be ex- 
ported from New Orleans within the next two years. The pur- 
chase price mentioned is 75 cents per ton at the pit, 50 cents for 
transport to New Orleans, and, with handling cost added, 
1°50 dol, per ton on board ship. The English syndicate will use its 
own ships, and the coal will come from Alabama. 


THE importation of British coal into France by the 
port of Nantes has, in spite of high prices, made enormous strides. 
zast year there was an increase of over 100,000 tons, as compared 

with the previous year. The importation of pig iron has also in- 
creased to the extent of nearly 20,000tons. This demand for coaland 
iron is mainly due to the great activity of the Nantes and Chante- 
nay shipbuilding yards, Nantes being now one of the chief ship- 
building centres in France. 


Tue Tyne members of the United Kingdom Society of 
Amalgamated Smiths and Strikers have made an application to 
the Shipbuilders’ Association for an advance of wages, to take 
effect from Saturday. They desired that in the case of the smiths 
10 per cent. advance on time rates, and 7} per cent. on piece rates 
be conceded ; and in the case of strikers 10 per cent. on time rates. 
The employers have been unable to grant the application, and the 
request is therefore refused. 


A. C. Weis anp Co. have just shipped out to St. 
Helena for the Government thirty ‘‘ Wells Lights,” which 
are to be used for the purpose of lighting up the enclosures in 
which the Boer prisoners are encl These lamps also are used 
for the same purpose at Cape Town. Railway construction in 
South Africa is being carried out with these lamps, and in addition 
all the siege trains are fitted with them, a large number having 
been requisitioned by the authorities. 


A pEcuLIAR explosion, by which one man was killed 
and another seriously injured, occurred at a tin-plate works in 
Manchester last week. The men were engaged driving a red-hot 
rivet into a large chemical drum, which had been sent to the 
works for repair, when suddenly a terrific explosion occurred, and 
the shop was filled with fumes. We are not informed what the 
content of the drum had been, but probably it was some liquid 
which had left behind a highly explosive vapour. 


A Brix is now before the United States Congress which 
is intended to place the consular service upon a permanent footing. 
It provides for original appointments based on examination and a 
system of promotions, which ought to encourage good work, and 
make it an object for a competent man to enter and remain in the 
service. In a word, says an American paper, it puts the consular 
establishment on a civil service basis ; and seeks also to provide 
sufficient salaries and to abolish the vicious system of payment by 
fees altogether. 


A cAGE accident occurred on Monday at Wallsend 
Colliery. When the ascending cage was nearing the bank some- 
thing went wrong, with the result that, instead of the action of the 
engine being reversed, it was accelerated. Luckily, the cage was 
fitted with a safety apparatus, which came into action and liberated 
the rope, holding the cage in suspension until its occupants could 
be rescued. Simultaneously, the descending cage was hastened on 
its journey to the bottom of the shaft, which it reached with so 
violent a shock that eight of its occupants were injured. 


“Tue importance of placing the sanitary arrangements 
on a more scientific basis has been duly ised by the 
Harpenden district authorities, who have lately acquired an 
improved vacuum cesspool exhauster, capable of performing the 
work of emptying in a very economical manner. The sewage 
being. drawn quickly up into a large air-tight tank, no offensive 
odours are caused, In consequence of this the plant can be 
daytime without rendering ite presence 
objectionable, @ apparatus is of Merryweather’s make, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AND Co., Vienna. 
AUSTRIA. ‘A, Brocknaus, 7, Kumpfgasse Vienna I. 
NA.—KELLY AND Watsn, Limirep, Shanghai and Hong Kong. 
cHl NCE.—BovveAu AND CHEvILLET, Rue de la Banque, Paris, 
F SS ANY.—ASHER AnD Co., 5, Unter den Linden, Berlin. 
A, TwEITMEYER, Leipzic; F. A. Brocknavs, Leipzic. 
INDIA.—A- J. CompripGE AND Co., Railway Bookstalls, Bombay. 
LY.—LorscuER anp Co., 807, Corso, Rome; Bocca Freres, Turin. 
aNp WALsH, Limitep, Yokohama. 
— J. P. Manuva AND Co., 14, Nihonbashi Tori , Tokyo. 
nussiA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
AFRICA. _GorDON AND Long-street, Capetown. 
‘ R. A. THoMpson AND Co., 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Elizabeth, and Johannesburg. 
LIA.—Gorpon AND Gorton, Melbourne, Sydney, and Brisbane. 
R. A. THomMPSON AND Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—UPtT0N AND Co., Auckland ; Craia, J. W., Napier. 
C ANADA.— MONTREAL News Co., 386 and 388, St. Jamea-street, Montreal. 
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SUBSCRIPTIONS. 


Tue ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) 

Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers). . £1 Od. 
Ciora Reapina Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum | 


will be made. 


TO CORRESPONDENTS. 

*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwa to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address a, the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 


*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


| A. D. (Hoboken).—-We regret to say that we do not know of any work 

containing the special particulars you require. 

StupENt.—You cannot do better than write to the Secretary of the Insti- 
tute, Storey’s-gate, Westminster, for particulars. 

Water Meter (Stuffing-box).—Friction is a variable quantity. The 
amount of it depends on the condition of the rod, the amount of lubri- 
cation, and the engineer in charge. By the judicious use of a spanner, 
a rod may be raised to a red heat in a few minutes. Any data obtained 
by one experiment would be contradicted by the next experiment. 
With rods in good condition, properly lubricated, and with good pack- 
ing, the frictional resistance is extremely small. 


INQUIRIES. 


SOAP TABLET-WRAPPING MACHINE. 
Sir,—Can any of your readers give me the name of any maker of these 
machines ? 
Liverpool, April 21st. 


WELDLESS STEEL TUBES. 

Sir,—We should be glad to hear from any manufacturers who are able 

to supply, at reasonable prices, hot-drawn weldless steel tubes, or hollow 

forgings, from which gudgeon pins can be manufactured. These tubes 

would vary from 3in. to 5in, in diameter, and would be jin. to jin. thick, 

when finished. 
April 24th. 


Hicu Speep. 


Foreign Subscriptions will, until further notice, be received at the rates | 


iven below. Foreign Subscribers paying in advance at these rates 

will receive Tuk ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tuk ENGINEER, and 
accompanied by letter of advice to the Publisher. 


Tain Paper Copies. Tuick Paper Copies. 
£1 Os. 


Half-yearly .. 18s. Od. Half-yearly .. .. £1 . 8d. 
Yearly .. .. £1 léa. Od. | Yearly .. .. .. £2 Os. Gd. 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 


The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in ees, Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be Inserted unless delivered before 


Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 


edition, ALTERATIONS to standing advertisements should | 


arrive not later than Three o'clock on Wednesday afternoon 
in each week. 


Letters relating to Advertisements and the Publishing 
Paper are to be addressed to the Publisher, Mr. Suc ny 
letters to be addressed to the Bditor of Tuk ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 


rtment of the 
hite; all other 


PUBLISHER’S NOTICES. 


Latest TYPES OF THE BRITISH FLEERT.—Our tco-page coloured 
meres, representing H.M. ships Formidable, Drake; and 
Albatross, may be had, printed on superior paper, upon a roller, 
price 13., by post 1s, 1d, 


*,” If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prom 
information of the fact to the Publisher, with the name of the 
Agent through whom the r is obtained, Such inconvenience, 
if suffered, can be remedied by obtaining the paver direct from 
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HARD-DRAWN COPPER. 

Sir,—Can any of your readers inform us what is the ordinary test for 
hard-drawn copper rods as compared with mild or soft-drawn rods? 

Are we correct in assuming that it is the tensile strength? If so, what 
should be the test for rods, say, }in. to »,in. diameter? We mean for 
rods specified in the ordinary way of business as hard-drawn, without 
any other qualification or particulirs as to requirements. 

April 23rd. 


Copper Rops. 


MEETINGS NEXT WEEK. 


Society or Arts.—Wednesday, May 2nd, at 8 p.m. Ordinary meet- 
ing. Paper, ‘Some Unfamiliar Masterpieces of the Italian School,” by 
Miss Halsey. 

British ASSOCIATION OF DRAUGHTSMEN (MANCHESTER BRANCH).— 
Thursday, May 8rd, at 8 p.m., at the Deansgate Hotel. Paper, ‘‘ The 
Modern Gas Engine,” by Mr. Jas. Dunlop, Member. 

Tur Civil. AND MrcHANICAL Society.—Thursday, May 3rd, 
at Sp.m., in the Hotel Victoria. Paper, ‘‘ Valve Gears and Valve Dia- 
grams,” by Prof. R. H. Smith, Wh.Sc., A.M.1.C.E., M.1.M.E. 

Cop SToRAGE AND Ick AssoctaTion.—Friday, May 4th, at 11.30 a.m. 
to l p.m. and 8 p.m. to 5 p.m., in the Examination Hall of the Royal 
Colleges of Physicians and Surgeons, Victoria-embankment, W.C. Annual 
meetings. 

Tuer Institution or ELectricaL ENGINEERS.—Thursday, May 3rd, 
| at 8 p.m., at the Institution of Mechanical Engineers, Storey’s-gate, S.W. 
Paper, ‘‘ The Calculations of Distributing Systems of Electric Traction 
under British Conditions,” by Mr. H. M. Sayers, Assoc. Member. 

Tuk RéNTGEN SocieTy.—Thursday, May 8rd, at 8 p.m., at 20, Hanover- 
square. Exhibition evening. The following Demonstrations will be 
given :—Prof. F. R. Barrell, ‘‘A New Method of Localisation, without 
Plumb-lines or Threads ;” Dr. Dellpratt Harris, ‘‘On a Form of Focus- 
tube Designed to be Self-heating;” Mr. Chisholm Williams, ‘‘ A New 
X-ray Film, ‘ Cristoid’;"” Mr. Mackenzie Davidson will show, if possible, 
the Stereoscopic Fluoruscope. 

Roya. Institution oF Great Britain.—Friday, May 4th, at 9 p.m. 
Discourse on ‘‘ Pottery and Plumbism,” by Prof. T. E. Thorpe, LL.D., 
}).Se., Ph.D., F.R.S., Pres. C.S., M.R.I.—Afternoon Lectures at 3 p.m. : 
Tuesday, May Ist, ‘Studies in British Geography,” by Mr. Hugh Robert 
Mill, D.Se., LL.D., F.R.S.E.; Thursday, May 3rd, “‘A Century of 
Chemistry in the Royal Institution,” by Prof. Dewar, M.A., LL.D., 
F.R.S., M.R.1.; Saturday, May 5th, ‘‘Egypt in the Middle Ages,” by 
Prof. Stanley Lane-Poole, M.A.—Tuesday, May Ist, at 5 p.m., Annual 
Meeting. 


DEATH. 
On the 24th inst., suddenly, Wm. Durr Bruce, M. Inst. C.E., late of 
Calcutta, of 28, Roland-gardens, and 17, Victoria-street, Westminster, 
aged sixty-one. 
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AMERICAN COMPETITION, 


FOLLOWING the example set by this journal, the Times 
is publishing a series of articles on American competition. 
| The position of the various industries of the States of the 
| Union is being clearly set forth by a careful and com- 
| petent writer. Figures, some of them taken from our 
'own columns, are given, showing the magnitude and 


4g2 | influence on the trade of the country of certain gigantic 


| industrial combinations, such, for example, as the Frick- 
| Carnegie, concerning which we have probably said all 
that for the time need be said. Nothing very new to our 


436 | readers is stated. No doubt a large section of the general 


| publie will be placed in a position to understand what it 
jis the United States are doing. Whether the readers of 
the Times will avail themselves of this opportunity, and 
not only read, but read with profit, we are not prepared 
to say. What the general effect of the articles on the 
commercial energy of the country may be is doubtful. 
| In any case the old question turns up; granting the 
magnificence—and no word will so well express 
it, .for it is magnificent—of American commercial 
enterprise, What are we to do in the matter as a 
nation? If, for example in detail, 60 per cent. ore can be 
dug out of the side of a hill by steam shovels lifting 
5 tons at a time, and put into 25-ton wagons at a cost of 
| 8d. per ton, what chance has the English or Scotch or 


6} Welsh ironmaster, who has to import his ore from 


| Spain and pay from 14s. to 20s. a ton for it? Ostensibly, 
American competition ought to have brought financial 
ruin on this country long since. The fact that we are 
enjoying unprecedented prosperity seems to indicate that 


after all there are conditions at work which save us, and 
are neither fully understood nor appreciated at their proper 
value. The operation of these factors has been strangely 
overlooked. ‘ Man,” says the poet, “never is but 
always to be blest.” England never is, but always 
to be ruined by foreign competition. The pessimist tells 
us that present prosperity is all very well, “ but wait for a 
year or so.” We have heard this said with impressive if 
monotonous regularity for over thirty years, and still the 
sword has not fallen. 

The position in the United States, in Great Britain, in 
the East, must be considered as a whole. Any attempt 
to select isolated cases or narrow spheres of industry, 
and deduce prophecy from such, can only carry us along 
the road that ends in erroneous conclusions. We have 
to consider not alone the producing powers of one 
nation, but the buying powers of several. We must bear 
in mind the wants of the United States as well as the 
demands of China, Turkey, France, or Japan. We have 
in a portion of the United States—certainly not in all 
the States—an eager, industrious, race, goaded by 
nervous energy, mostly climatic, to be up and doing some- 
thing. As we have remarked before in these pages, there 
is no leisured class in the United States. There is no 
aristocracy ; no repose in the great cities; no home life. 
Her population is composed of a comparatively small num- 
ber of thorough-bred Americans ; for the rest it is mostly 
cosmopolitan. The true-blooded American has but one 
object in life—the making of money. The stranger within 
his gates has two—the making of money and the holding 
of office. Whether a people so built up has or has 
not in itself the elements which go to construct a 
great nation in the fullest sense of the term we 
are not concerned to say. It is enough for the 
moment that it obviously contains all that is essential 
to the formation of a powerful producing com- 
munity. The energy of the people, their wealth, 
their disregard for leisure, their determination that 
a short life of hard and unceasing toil is the best, 
are all so many conditions favourable to the same 
end, the production of what the political economist 
calls ‘* commodities,” in unheard-of quantities, and at 
very small cost. Added to this we have an enormous 
country which can produce within its shores everything 
the inhabitants require. At this moment the United 
States is probably the only self-supporting domain on 
the face of the earth. Is there not in allthis good ground 
for apprehension? May we not fear that the uprise of 
the United States must be followed by the downfall of 
Great Britain ? 

The answer may be, we think, in the negative. What 
we have written refers not to the whole of the vast area 
called the United States—not even to the whole of the 
Eastern States. It is beyond question that there are 
influences at work in the country which do not make for 
that stability which is above and beyond all other con- 
ditions essential to permanent commercial prosperity. 
Thoughtful men hold that the relations of labour and 
capital are in a condition of unstable equilibrium. Our 
readers may turn with profit to page 443, where they will 
find a highly suggestive article from The Spectator. Poli- 
tical agencies are at work; a gigantic financial —— 
is always looming in the near future. But we may dis- 
regard these vaticinations, and ask ourselves what a vast 
power of production really involves. The answer is 
that it is largely useless unless the power also exists of 
getting rid of the things produced. A self-sufficing nation 
like the United States, with its industries carefully 
fostered by a protective tariff, has first of all to provide 
for her own necessities. If, for example, the country 
wants tin-plates, and refuses to permit them to be im- 
ported, then native tin mills must supply the demand. 
After that has been done the superfluous tin-plates are 
available for export, not before. For some time past 
American blast furnaces, driven at the rate of 4000 or 
5000 tons a week, have been unable to meet the demands 
of the home trade. The population of the country is 
augmenting in number very rapidly. More country has 
to be opened up and settled; more railways, light, and 
power are required. If the Americans had not been a 
people wonderful for energy and skill, they could not 
by any possibility have suppplied alone the wants of 
the United States. It is safe to say that for many 
years to come the people of the great transatlantic 
nation will consume so much of their own products 
that comparatively little will be left for export. It has 
always beenso. It will continue to be so until such time 
as the population of North America becomes nearly 
stationary. Statisticians assert that the pure-blooded 
population has nearly reached that condition now. 

Let us, however, suppose that this is not true, and 
that in the near future American manufacturers will 
become large exporters exporters on a scale hitherto 
unknown ; exporters to an extent realising the gloomy 
forebodings which echo in our ears as we write. They 
must be paid for their exports in some way. It cannot 
be in gold; and even if it were, the result would be 
merely an accumulation of gold in the United States, 
which would no more serve a useful purpose than the 
hundreds of tons of silver now in the treasury. It is a 
fundamental principle of political economy that no one 
country can prosper as the result of manufacturing 
effort unless some other country prospers also, because 
prosperity depends on volume of trade, and_trade con- 
sists in the interchange of commodities. The danger 
must be sought in the fact that, where three or more 
countries are concerned, one may be left out in the cold. 
Thus it is quite conceivable that France and the United 
States might trade together to the great advantage of 
each, while England found herself excluded from the 
markets of both countries. Here we have the metaphor 
of the man behind the gun to apply. If the people of 
this country take proper precautions they will not suffer ; 
what these are has been stated over and over again. 
There is nothing new to be said on the subject. There 
is danger in American competition, but no imminent or 
enormous danger. Guieat Britain has far more to fear 
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just now from her own people than she has from those of 


the United States. 


PILOT ENGINES. 


Tue use of pilot engines—that is to say, of two locomo- 
tives to haul a train instead of one—has been censured. 
In some respects the criticism has been just and well 
founded ; in others it manifests a lack of appreciation of 
the conditions of railway traffic. 
one locomotive cannot draw a train two must be used, 
in just the same way that if a load is too heavy for one 
horse, a second horse helps the first. It is urged that 


locomotives should be made so powerful that they need 


never require help; and it is also advanced that if due 
regard were paid to the economical working of trains 


waste haulage would be avoided, and the need for a 


second engine could not possibly arise, even though the 
tirst locomotive were of moderate power. There is force 
in both contentions. We particularly favour the latter. 
But it must not be assumed that the problem of traffic is 
quite so simple as it seems to be, or that nothing but 
stupidity or indolence has stood in the way and pre- 
vented its satisfactory solution from being found long 
since. The Railway Congress has deemed the questions 
involved of so much importance that a special inquiry 
into the practice, not of one country, but of all nations 
using railways, has been instituted; and the result has 
been given to the world in the bulletin of the Congress 
for last March. The report has been written by that 
highly - competent authority, M. Lancrenon, chief 
assistant mechanical engineer to the Eastern of France 
Railway. 

The International Commission of Inquiry stated the 
following general question: ‘* In what circumstances can 
two locomotives be used advantageously to haul high- 
speed trains?’ The question was sent out to railway 
authorities all over the world. It was, so to speak, 
broken up and supplemented by questions relating to 
detail. To these fifty-two replies were received from 
Belgium, Spain, Great Britain and Ireland, Greece, 
France, Italy, Norway, Servia, British Colonies, United 
States, Argentine Republic, and Denmark. One of the 
first facts claiming our attention is that on some lines 
the speed of the trains is always limited if two engines 
are used. Banking or piloting is fairly common all over 
the world. It is well-nigh universal, we are told, even 
for the fastest trains, and without any reduction of 
speed, in Great Britain and some of her Colonies, in 
Belgium, Italy, Spain, and Denmark. In the United 
States only one railway out of six which have sent in 
replies—namely, the Nashville, Chattanooga, and St. 
Louis Railway—double heads fast passenger trains. As 
regards France, only the Midi Company allows banking, 
even for expresses, without reduction of speed. The 
Northern Company uses two engines only to avoid 
running one light, but under these circumstances does 
not reduce the speed of the train. The Lyons, the 
Orleans, and the Western companies only use two 
engines on ordinary passenger trains, and never on ex- 
presses. The Eastern and the State railways adopt the 
practice on any trains, but reduce the speed permissible. 
These restrictions have, as a rule, been adopted on the 
requirement of the State Control Department, in conse- 
quence of incidents or accidents having occurred to trains 
hauled by two engines, and many people regard banking 
as a dangerous practice for express trains. 

M. Lancrenon considers this aspect of the question 
with great care, and concludes that there is no danger 
involved in using two engines provided precaution is taken 
that the speed shall not be greater than that at which 
the engines are intended to run. Thus, for example, 
there is nothing wrong in using two express engines with 
7ft. wheels to haul a train at fifty or sixty miles an 
hour. But risk would be incurred if an express engine 
were piloted by a six-coupled goods with 5ft. wheels. 
‘With the arrangement of buffer couplings usual in 
Europe,” writes: M. Lanerenon, “the two engines, 
especially when separated by a tender, can move almost 
independently of one another in a transverse direction. 
A strain of a few hundred pounds suffices to overcome 
the resistance due to the friction of the buffers; the 
strain sufficient to cause this displacement is trifling. 
Now, when an engine, under the combined influence of 
the speed and unevenness of the road, begins to oscillate 
violently it produces on the road strains which, under 
certain circumstances, may increase to such an extent 
as to displace and tear up the permanent way. The 
strains are measurable in tons; the resistance of the 
couplings is hardly sufficient to modify them; if it acted 
appreciably, it would mostly be like a brake in reducing 
the strain; when the leading engine has displaced the 
road, the second will certainly increase the displacement 
and a derailment may occur; but in my opinion the 
danger is not much greater than if the second engine 
were following the first at some distance and hauling a 
second train.” 

Having settled the question in a way that will com- 
mend itself to every railway man, M. Lancrenon next 
proceeds to deal with what is really the most important 
question. It may be taken as settled that no risk what- 
ever is incurred in piloting, such accidents as the 
memorable catastrophe at Preston proving nothing to the 
contrary. We have next to consider whether piloting is 
justifiable at all. On this point M. Lancrenon has no 
doubt whatever. Nor have we. ‘“ Whatever the power 
of the engines at our disposal, there will always be cases 
where the load to be hauled as a single train will be 
greater than that which can be properly taken at the 
requisite speed by a single engine. Such cases will occur 


more or less frequently according to the circumstances of 
the traffic in question, according to the power of the 
engines at one’s disposal, according to the atmospheric 
ni 9 but they will be met with anyway occasion- 
ally, 
the train in two parts ? "’ 
question are vague, 


Is it then advisable to resort to banking, or to run 
The answers received to this 
M, Lancrenon has accordingly 


It is obvious that if 


worked out a conclusion for himself, in which he takes 
cognisance of facts which are commonly overlooked by 
those who criticise railway practice. 

A certain amount of fast passenger traffic has to be 
conducted, and this traffic varies from time to time with 
the season of the year, with the occurrence of events 
representing great popular attractions, and so on. At 
little or no waste haulage. This traffic can be dealt with 
in two ways. 
hauled by two engines, or by a single locomotive as 
powerful as two ordinary engines; or the train can be 
divided into two portions, and run “double.” Thus, 
instead of twenty-six coaches, let us say, hauled by two 
ordinary engines, or one big engine, the train may be 
split into two of thirteen coaches each, and run by two 
engines, one to each half. In all probability the haulage 
of the whole train by one engine will cost less 
than the use of two engines. For one thing, the wages 
of a driver and fireman will be saved. On _ the 
other hand, there are serious objections to the running 
of very long trains. They not infrequently overhang 
the platforms; and the distance to be traversed by pas- 
sengers on the platforms is very great, and causes much 
delay, crowding, and inconvenience. When two engines 
are used there is a difficulty about taking in water. On 
some lines where piloting is regularly practised, as in 
Belgium, two water cranes are provided, so that both 
engines can take water at the same time. On our own 
Great Western Railway many stations are jitted with 
double water cranes. On the South-Western, instead of 
moving the whole train, the engines are uncoupled, and 
take water one after the other. It often happens that 
piloting is a cause of loss of time, owing to station delays, 
brought about by picking up or dropping one locomotive, 
watering, and trouble with passengers and luggage. 
Where the lines are double, and the block system is 
used, it is beyond all question better to run the 
trains in two sections. On this point M. Lancrenon’s 
mind is made up. He deals at some length with lines 
not worked on the block system, but with a time limit, 
and he shows that under these conditions there is much 
risk incurred when trains are run in two parts one close 
after the other. With such cases, however, we need not 
concern ourselves. The block system is rapidly becoming 
universal. But even with the block system there may 
be danger incurred by the use of very long trains near 
cities and important towns. The signals are then often 
so near to each other, that if the leading engine stops at a 
post the tail end of the train is very feebly protected. 
We are, however, in accord with M. Lanecrenon that, on 
the whole, it is far better to double the train than to 
double the engines. 

Unfortunately M. Lancrenon has made no reference to 
a most important factor; one, too, which materially 
affects not only the working of a line, but the economy 
of so working it. We refer to the cases where there is 
too much train for one engine and not enough for two. 
We do not think it is wrong to assert that in this 
country, whenever there isa fair load for two locomotives, 
the train is doubled. Under the circumstances the use 
of the two engines is little more costly than the use of 
one of more than average power would be. In fact, 
the difference in the latter case would be only about the 
sum represented by the wages of a driver and fireman. 
The real difficulty arises when there are, say, two more 
coaches to be hauled than the engine can take and keep 
time. To split a train is not always easy; it involves 
trouble with signals, a certain amount of risk, and a good 
deal of inconvenience at crowded stations. Take a train 
of twelve large bogie coaches; the normal express engine 
can keep time with it, but has nothing in hand. The 
train is made up to fourteen coaches. The driver of the 
engine is justified in asking for a pilot. The station- 
master would under most circumstances not be justified 
in splitting the train into two portions of seven coaches 
each. It is obvious, however, that the pilot is not loaded 
sufficiently, and so far is run to waste. 

There are two solutions of the problem. One is to 
build very powerful locomotives which cannot be over 
loaded, because an overload would mean a train too long 
and unwieldy to comply with the conditions of traffic. 
The other remedy consists in taking care that the train is 
properly filled. Ina very large number of instances it 
will be found that the twelve coaches we have named 
would have held all the passengers, and that the two 
extra carriages are really unnecessary. Piloting can 
never be justifiable when the second engine is mainly 
employed in hauling empty coaches. 


FRANCE AND FREE PORTS, 


WHILE it is incontestable that ordinary English ports 
both at home and abroad are perfectly free from the 
numerous troublesome, vexatious, exorbitant, and trade- 
destroying restrictions that are imposed in other coun- 
tries, they are not exactly synonymous with free ports 
properly so called, and originating far back in history. 
There still exists a considerable margin of difference 
between Liverpool, for example, and the ports of Ham 
burg, Lubeck, Bremen, Stettin, and the recently liberated 
Copenhagen. In these ports there are extensive areas of 
territory and of water, which, with the exception of 
ordinary quay dues, are practically exempt from all 
duties, taxes, tolls, and the assiduous but never welcome 
attentions of the custom-house officer. At present, 
among the maritime Powers of Europe, the question of 
free ports is attracting a large share of attention; and in 
no other country has it met with deeper consideration 
than in France. In fact, everywhere severe and exacting 
Protection harasses and oppresses imports and exports, 
and is attended with its inevitable disastrous conse- 
quences. The free port is regarded as the panacea 
for the evil. Whether it will prove so or not 
in every instance remains to be seen, but the 
whole subject is invested with quite a sufficient 


amount of international interest to deserve notice 


mercial success has attended those cities 


such times the trains are usually well filled, and there is | 


Either very long and heavy trains ean be | 


at our hands. This will be more a ent whist, 
borne in mind that a very remackatle degres 
in whi 
free system prevails, and has existed therein Tech the 
early times. We are not posing as a champion of i 
institution, but our object is to point out, by fair egy, 
—— and by a reference to actual statistics, that md 
srilliant results stated to have been obtained are true “4 
in 
word and deed. 

It is barely a year since the whole matter was laid 
before the I'rench Chambers, with a request that th 
Government should establish free ports. A Commission 
of Commerce was appointed to investigate the merits 1 
the proposal. The Commission reported in favour of {j 
scheme, and subsequently a limited Parliamentary Com, 
mission was despatched to foreign free ports to make 3 
special study of the actual working of the system, Thi, 
resolution is justified, according to an able article jn the 
Moniteur Maritime, by the gradual decadence of Frene) 
exports, her harbours, and her mercantile marine, These 
misfortunes are due to unbounded Protection, and the 
prohibitive duties first levied eight years ago, ang 
aggravated by successive laws of equal harshness anj 
severity. As a result, the export trade of th 
country suffered loss between 1897 and the following yea, 
of £5,200,000. In the shipping lists there were, durins 
the same period, 7701 arrivals and 7711 departures at the 
commencement of it, which decreased at the end to 7597 
and 7669 respectively. Marseilles, the chief port of 
France, is no exception to the general decadence, for its 
trade of eighty millions sterling in the year 1891 dwindled 
to sixty-six millions in 1896. Thus the commerce of 
lrance becomes more and more dependent upon 
extraneous assistance, and pays sixteen millions annually 
to foreign shipping, which shun the I’rench ports to ayoid 
the excessive customs duties and quay tolls. 

A free port must not be confounded with a free town, 
such as those, over sixty or seventy in number, whieh 
formed part of the old Hanseatic league, and have no 
longer any separate existence. A free port is a certain 
portion of territory which, solely in a commercial sense, 
is regarded as separated from the nation, and placed 
beyond the pale of all custom dues, rates and taxes. In 
a sense the whole place means a bonded warehouse. Al] 
ships that float have free entrance to it, can unload their 
freight, dispose of it, store it, or re-ship it without any 
interference or restrictions, and are not liable to any dues 
whatever, so long as the merchandise is not transported 
outside the boundary which marks the limits of the 
port and of its privileges. Within this enclosure 
the merchant has his goods completely at his own dis. 
posal, and within the area assigned to the port can buy 
and sell and carry on all the usual transactions of com. 
merce in exactly the same free, unembarrassed manner as 
he would do in an open market. In reality, a free port 
is a universal open market, in which are gathered the 
productions of every country under the sun, and the 
advantages which accompany this vast agglomeration are 
of enormous benefit, not only to those frequenting the 
rendezvous. but also to the country to which it belongs, 
Traffic of all kinds invariably gravitates in the direction 
of great markets and important foci of commerce and 
trade. It is there where goods abound for sale, and 
where money is plentiful to purchase from outsiders, and 
in the present instance great facilities are offered to ships 
for disposing of their old freight and filling up with the 
new. It has been remarked that in a free port it is 
seldom that much slack time occurs, which indicates that 
the supply of work is more than fairly constant. An 
objection has been urged against the free system that it 
would to a certain extent dislocate the industrial element 
to the detriment of the country; but experience has not 
corroborated this anticipation. On the contrary, in 
Hamburg for instance, while the institution has not 
affected for the worse in any degree the national industry, 
it has immensely increased the export trade. 

In turning our attention to the existing free ports, it 
will be quite unnecessary to discuss them individually, 
nor a our available space permit of our so doing. 
One example will suffice, and we shall select that of 
Hamburg, which is not only chief among its sister towns, 
but is one of the largest ports in the world, and, perhaps, 
with the exception of Antwerp, may be ranked next to 
Liverpool and Glasgow. The area or site of the port 
itself is separated from the Zollverein by an arm of the 
Elbe. It forms a kind of neutral ground, and is sur- 
rounded by a wall, which is under the supervision of the 
patrols of the Custom-house by day and night. There is 
no port in France which can compete in trade with 
Hamburg, and it can leave the famous Mediterranean 
port a long way behind. In the year 1897 the imports 
and exports of Marseilles amounted to over seven millions 
of tons, valued at sixty-four millions sterling. During the 
same period the figures for Hamburg reached to over 
thirteen million tons, with a money value of a hundred 
and forty-four millions. In addition to the advantages 
of its port, Hamburg has a very large river accommoda- 
tion. Together with Altona and Oltensen it extends for 
four miles along the Elbe, which, thanks to very heavy 
engineering works, has been rendered navigable as far as 
Bohemia. It should be mentioned that all articles 
manufactured, or commodities produced within the 
neutral ground, are allowed to be introduced into 
Germany under the most favoured nation treatment. 

The fact that Copenhagen was inade a free port 50 
recently as only six years ago, is altogether destructive of 
the idea that the establishment of the ancient free insti- 
tution is a mere theoretical chimera. At Copenhagen 4 
large tract of land was reclaimed from the sea, and two 
and a-half miles of quay walls constructed, which, to 
gether with other auxiliary works, cost a million and a-half, 
which is a very fair sum for a little country like Denmark 
to expend, considering that 2,250,000 inhabitants compose 
its entire population. But large or small, the princip!¢ 
of progression, as applied to the system, appears to wor 
out, for the increase in the trade of the port has been 
very rapid since its emancipation, In 1895 the number 
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rriving was 2329, and in 1898 they had in- 

1 to 4560, and the respective tonnage was in the 
0 of 260,000 to 786,000. The port of Hamburg 
prop rovided with industrial establishments, and 
F its naval workshops, docks and machine 
er seven thousand men, who, together with 
men in the forges, 

: - manufacturing premises, bring up the tota 
and in other ¢ Probably the most 


of yessels & 


duty up 
jw farmed out, usually to Chinamen. 
a 


seupied by the harbour, docks, and quay accommodation, 
but extend throughout the whole island. England herself 


ig not particularly in need of ports similar to those of 
Hamburg and its neighbours, for in comparison with some 
of those referred to in France, her ordinary ports may to 


a large extent almost claim the title of free. 


TIN-PLATE STRIKE THREATENED, 


ToeRE is an admitted scarcity of labour in the tin-plate 
trade. Only a short time ago comparatively hundreds of 
men were seeking work in the trade in which they were 
brought up. Now at almost every works in South Wales 
there is a paucity of labour. This is particularly felt among 
millmen, and in the finishing department boy labour is said 
to be extremely scarce. This condition of things, which 
may be said to be the position as sketched by the unions, is 
confirmed by the Labour Department of the Board of Trade, 
which reports that employment is much better than a 
year ago, and that 420 mills are now at work in 
South Wales, employing about 21,000 hands, compared with 
345 mills at this time last year. It is somewhat singular that 
in the face of a position of apparent prosperity such as this 
the tin-plate manufacturers in the Principality should just 
now be displaying a temper of such extreme economy in 
connection with a wages demand presented by the men that 
strike threatens. The men at first asked for a 15 per cent. 
advance, but ultimately reduced their demand to 5 per cent., 
while the masters only offer 24 per cent. The situation is 
the more unsatisfactory since in America tin-plate wages are 
still going up, and this without any threats of industrial war- 
fare. Wages at the American tin-plate mills are governed by 
a sliding scale, which rises or falls with the selling price of 
tin-plates, much the same as ironworkers’ wages in the North 
of England, Scotland, and the Midlands, rise or fall with the 
realised prices of the iron turned out at the mills. The 
American wage scale is based on a rate of 4 dols, 25 cents 
per box, and each 10 cents in the average sales for two 
months gives the workers an advance of 2 per cent. The 
men who have just gained an advance of 4 per cent. are now 
receiving wages on the basis of 4 dols. 45 cents a box of 
100 lb. The employers in South Wales contend that they 
cannot afford to give the advance asked by their men since 
present market prices do not leave them with an adequate 
profit margin on the existing cost of iron, tin-bars, and 
block-tin. The operatives, however, are decidedly dissatis- 
fied with this statement, especially as they believe that, 
though weaker for the moment, the advance in prices has not 
yet seen its end. 

GUNNERY EXPERIMENTS, 

Tur old Belleisle is to be used as a target by the Channel 
Squadron, chiefly with a view to ascertaining the effect of 
shell fire on woodwork. Some fifteen years ago it was ascer- 
tained in the Resistance experiments that woodwork was 
likely to get burnt under shell fire, and more recent eventsat 
Santiago would lead to the same conclusion. Still, know- 
ledge is power. It is to be hoped that since the thing is 
being done, two experiments will not be neglected. The 
Belleisle casemate of 10in. iron armour would probably keep 
out 6in. shell at a range of over 2000 yards, if not, it would be 
well to strengthen it with a little extra plating. The port-holes 
should be fitted to resemble casemate ports, then it would be 
ascertained what use quick-fire shell will be against modern 
casemates. The second experiment would consist in fitting 
up the redoubt to resemble a modern battery with screens, 
modern guns, and dummies. It might then be fired at with 
12in, A.P, shell, and the result noted. Both these are points 
upon which no definite information exists. To merely fire at 
the old ship as she is will teach nothing ; her ports are so huge 
that something is bound to get through the opening and burst. 
The Navy does not need confirmation of known facts ; it does 
not need more proof as to the incendiary effect of shell— 
unless wet sand is put down and the woodwork well wetted, 
as it would be in action, Care will have to be exercised 
lest the experiment degenerates to a level with that recently 
carried out by the French against an old floating battery. On 
that occasion it was proved that a battleship squadron firing 
at an absolutely obsolete hull would eventually sink it. 
This was merely proving an axiom—it is the theories that 
need testing when a rare chance offers. 


NEW BRIDGE ON THE VOLGA,. 


A New bridge is in course of construction over the Volga 
at the picturesque and historical old town of Tver, one of 
the chief stations on the railway between St. Petersburg and 
Moscow. The bridge, which will be opened some time in 
June, is the finest on the Volga, which is saying a good deal, 
since the river is over 2100 miles in length, and is crossed by 
many bridges throughout its course. The new Tver bridge 
1s of American design, and is the first iron bridge on the 
Volga intended for general traffic, the other iron bridges 
being those which carry the railways across the river. The 
bridge consists of three spans, supported on two stone piers. 
The length of the two shore spans is 154ft., and that of the 
central span 305ft. The total length of the structure, with 
the approaches, is 707ft. The width of the roadway is 21ft., 
While on each side there is a foot pavement nearly 10ft. in 
Width. The bridge has been built at a sufficient height 
above the mean level of the river to allow of the passage of 
the largest of the Volga steamers, many of which are of the 
stern-wheeler type socommon in America. The Tver bridge 
is the third of its kind which has been built in Europe, and 
the first in Russia, so that the citizens of Tver are naturally 
Very proud of it, 


MANUFACTURERS’ RETICENCE, 


Png! the course of the Forrest Lecture, which we 
ract in another column, Sir W, H, Preece made some 


remarks upon the secretiveness of British manufacturers, and | 
said how difficult it was to obtain information as to what 
they are doing. We have had cause to call attention to this 
point on more than one occasion. It is the most difficult 
matter in the world to find out what is being done in 
this country, and in this respect we are very different 
from our cousins across the Atlantic. The first thing 
which suggests itself to an American when he has in- 
vented anything is to let the world at large know it. To 
this end he spares no pains. By the British manufacturer 
quite another course is pursued. His aim and object is not 
to let the world know what he is doing, but to keep the 
details of his work as much in the background as possible. 
His explanation is that if he allows descriptions to be published 
there are all his competitors ready and waiting to avail them- 
selves of any point in which his apparatus may be better than 
theirs. He forgets all the while that it would be perfectly 
easy for any of his competitors to purchase one of his 
machines and abjectly copy any parts not patented. Great 
Britain often gets the reputation of being behind the times. 
This reputation is nearly all accounted for by the reticence 
of our manufacturers, and cannot but have an ill-effect on 
trade generally. 


ANDREW BARCLAY, F.R.A.S. 


Tue death occurred on the 20th inst. of Mr. Andrew 
Barclay, Kilmarnock, founder of the engineering business of 
Barclay, Sons, and Company, Limited, Caledonia Engine 
Works, a well known and prosyerous firm. Mr. Barclay, who 
was in his eighty-sixth year, was engaged in active business 
until a few weeks ago. The son of a millwright who went to 
Kilmarnock from Dalry in 1817, and who is credited with 
being the originator of the machine for three-ply carpet 
weaving, the deceased was in 1828 apprenticed to the trade 
of plumber and coppersmith, but much of his time was spent 
in the works amongst the machinery cf Gregory, Thomson, 
and Company, in which firm his father was millwright and 
engineer. In 1840 he entered into partnership with a Mr. 
McCulloch, and established small engineering works, in which 
the chief things made was shafting and mill gearing for 
calico printing, which at that time was approaching the 
zenith of its prosperity. The partnership had not lasted 
above two years when Mr. Barclay wished to start 
business on his own account, which he did in pre- 
mises adjoining. Being now free to follow the bent 
of his own in:linations, he made rapid progress in 
developing an engineering business, and in exercising the 
talents of engineering skill and ingenuity which have all 
through his career greatly distinguished him. He contrived 
a rotary engine of 36 horse-power, and a number of public 
works in and around Kilmarnock were supplied with engines 
of the type, which, however, had only a qualified success. In 
1847 he feued from the Duke of Portland an acre of ground 
en which was erected the germ of the present Caledonia 
Works. The first considerable extension was the erection of 
a foundry, which enabled Mr. Barclay to do his own castings. 
One of the first large jobs done in the Caledonia Works was 
a 30in. condensing engine of 45 horse-power, for the factory 
company. Another early undertaking was the construction 
of a large beam engine for Messrs. Betts, spirit rectifiers, 
Smithfield, London, this b2ing Mr. Barclay’s first introduc- 
tion to the English market. He also began, very early in his 
career, to supply machinery for collieries, then becoming 
largely developed in the district round Kilmarnock. The first 
winding engine produced was fora colliery at Harlford, an 
old wheezy atmospheric engine being replaced by a 16in. 
cylinder one with 3ft. stroke and about 40 horse-power. This 
however, was but a small machine in comparison with a pair 
of coupled 48in. cylinder engines—6ft. stroke—with a wind- 
ing drum 30ft. diameter, shortly afterwards produced for Earl 
Vane’s colliery near Sunderland. These engines were fitted 
with expansive hand-gear, invented by Mr. Barclay, now 
used on all the principal winding engines in England. Two 
pairs of engines of the same size were made for the Dowlais 
Ironworks at Merthyr Tydvil. Pumping engines have also 
formed one of the specialities for which the Caledonia Works 
are noted—one of which, for a Lanarkshire colliery, was a 
compound high and low-pressure engine with cylinders of 
100in. and 65in. diameter, and a stroke of 12ft. An im- 
portant part of the business has been the making of colliery 
and shunting locomotives, of which nearly 800 have up to the 
present time been turned out under the Barclay auspices at 
Kilmarnock. Various extensions were carried out from time 
to time in the works, and with the growing prosperity of the 
concern the number of employés increased toan aggregate of be- 
tween 600 and 700. The deceased took a leading part in the 
initiation of ironworks in Cumberland, in connection with 
which, it is understood, he won and lost an almost princely 
fortune. Financial difficulties led some years ago to Mr. 
Barclay’s personal separation from the Caledonia Works, 
but with undaunted spirit, and to the last, with untiring 
perseverance, he continued in the active exercise of his 
profession. 

Mr. Barclay, it will be understood from what has preceded, 
was a man of great natural ingenuity, and during his whole 
working life he devoted much time to inventive pursuits. 
One of the best productions of his brains is the patent cut-off 
gear, well known and appreciated in its application to colliery 
winding and pumping engines. Of late years sets of the 
apparatus have been made to the instructions of Mr. Barclay 
by the Glenfield Company—now Glenfield and Kennedy-—Kil- 
marnock. During his whole working life he evinced a keen 
interest in astronomical studies, and produced a number of 
fine telescopes with which he made close observation of the 
planets, and, it is claimed, various important discoveries. 
About forty years ago the famous Arctic explorer, Sir John 
Ross, and Dr. Lee, then president of the Royal Astronomical 
Society, when on a visit to Mr. Morton, Kilmarnock’s famous 
philosophical instrument maker, had an interview with Mr. 
Barclay. So well pleased were these gentlemen with the 
view they had of the planet Jupiter through a 7in. Gregorian 
made by Mr. Barclay, that immediately afterwards Sir John 
proposed him as a Fellow of the Society, and on the recom- 
mendation of Dr. Lee the motion was carried. It was thus 
that Mr. Barclay obtained the degree—the F.R.A.S.—of 
which he was always so justifiably proud. He served in the 
Town Council of Kilmarnock from 1869 to 1873, and for the 
first two years of that period was a magistrate. 


A NUMBER of improved train services are announced 
by the Midland Railwny Company for the spring season, and new 


SIR FRANCIS MARINDIN. 


WE regret to announce the death of Colonel Sir Francis 
Arthur Marindin, K.C.M.G., R.E., retired, the Senior 
Inspecting Officer of Railways to the Board of Trade. Sir 
Francis was born at Weymouth in the year 1838. He was 
educated at Eton and the Royal Military Academy, Wool- 
wich, and entered the Royal Engineers in 1854. According 
to the Times, from 1860 to 1863 he was A.D.C. and Private 
Secretary to Sir William Stevenson, Governor of Mauritius. 
From 1866 to 1868 he was Adjutant at the Chatham School 
of Military Engineering, and in 1869 was appointed Brigade- 
Major. In 1872 he obtained his majority, 4nd, after vacating 
his staff appointment at Chatham in 1874, he joined the 
Board of Trade in 1877 as an Inspecting Officer of Railways. 
Many of our readers will be aware of the duties he performed 
in this connection. As an Inspecting Officer of Railways it 
fell to Sir Francis Marindin, in the earlier days of his con- 
nection with the Board of Trade, to examine the permanent 
way, bridges, stations, and signals of many new railways and 
branch lines, and subsequently to hold inquiries on a number 
of accidents. As a result of an accident to a goods guard 
who was crushed to death after being on duty for an exces- 
sive time, Major Marindin’s report on this incident led to 
the appointment of a Select Committee of the House of 
Commons, and to a modification of the conditions of labour 
on railways. After the accident at Thirsk, in 1892, Major 
Marindin declared that it was the duty of all railway com- 
panies to adopt some combination of mechanical and elec- 
trical appliance which would make such an accident 
impossible unless the driver deliberately ran past fixed 
signals. He also urged the engagement of relief signalmen, 
and the importance of housing the men near their work. 
As a recognition of the services rendered by Major Marindin 
in connection with the Egyptian State Railways, in 1887, he 
was made a C.M.G.,and in 1897 was promoted to the Knight- 
hood of the Order. 


THE SHEFFIELD District Raitway.—The Shettield District 
Railway is to be opened by the Duke of Portland on the 21st of 
May. A special train is to leave the Sheffield Midland Station at 
11.30 a.m., and run over the new line to Treeton, thence to Beigh- 
ton over the Midland Railway, and forward to Edwinstowe on the 
Lancashire, Derbyshire, and East Coast Railway. The date of 
opening for traffic has not been decided upon. The line will be 
worked by the Lancashire, Derbyshire, and East Coast Company, 
and the goods traffic, which is expected to include a heavy London 
and South of England tonnage, handed over to that company by 
the Great Eastern Railway at Lincoln, and by the Great Northern 
at Tuxford, will be dealt with at the new company’s spacious yard 
off Attercliffe-road. The new railway will put Sheffield in direct 
connection with the east to west line, and afford easy facilities for 
passengers joining the Great Eastern and Great Northern systems. 
It is intended to run six trains a day to and from Sheffield, with 
two late trains, in addition to the ordinary service, from Sheffield 
on Saturdays. By the opening up of a new and direct route from 
Sheffield to Sherwood Forest, it is expected that a large amount of 
excursion traffic will be secured during the summer to this favourite 
pleasure resort. 


THe BririsH FirE PREVENTION CoMMITTEE.—On Wednesday, 
May 2nd, the official tests, under the auspices of the British Fire 
Prevention Committee, will comprise partition tests between 
match-boarded partitions of ‘‘ non-flammable” wood and ordinary 
wood. Other tests in May will include investigations with a 
“Mack” partition, by Messrs. King and Co., and with another 
partition by the Fireproof Partition Syndicate, as well as several 
tests with doors and a fire blind; whilst a number of private 
experiments will also be undertaken during that month. Reports 
have been issued during the current week on a match-boarded 

artition filled in with slag wool, by Anderson and Son and 

roadbent and Co., and with a partition by the Mural and Deco- 
rations Syndicate, Limited. Further reports will be issued in 
May ona floor of wood joists with concrete filling and a match- 
boarded ceiling, and one of wood joists with concrete filling and 
plaster ceiling on expanded metal lathing. Reports will also be 
issued in May on a test with a floor by the Mural and Decorations 
Syndicate, Limited ; some fire screens by Mr. R. Bugge, and a 
number of doors constructed in three thicknesses of deal, oak, and 
teak. It will thus be seen that the coming month of the Com- 
mittee’s programme includes a considerable amount of work. 
Regarding the question of obtaining some international basis for 
tests with fire-resisting materials, with a view of arriving at com- 
parative results, there are still considerable difficulties in the way. 
Mr. Edwin O. Sachs, the chairman of the Committee, who has 
been inspecting, by invitation, the new Government fire-testing 
grounds at Berlin, finds that the proposed assimilation of the 
testing arrangements is the more difficult as the plant and 
methods of the Committee are so far in advance of anything to be 
found on the Continent, where this form of research work is still 
carried on in a very incomplete and primitive manner. It is, how- 
ever, to be hoped that in some of the technical details, such as the 
measurements, recording temperatures, &c., the metric system 
and the centigrade system can be shortly adopted by the Execu- 
tive Committee, together with the usual figuring in feet and Fah- 
renheit. 


IpswicH ENGINEERING SocreTy.—The monthly meeting of the 
Ipswich Engineering Society was held at the Museum on Monday 
evening, when Mr. E. Bruce Ball read a paper upon “‘ Refrigera- 
tion and the Mechanical Production of Cold.” Dealing first of all 
with the general principles governing the subject, Mr. Ball said 
that by a refrigerating machine is meant a machine which will 
carry heat from a cold to a hotter body. This could only be done 
by the expenditure of mechanical work, and the fundamental law 
upon which all calculations are based is ‘‘ that heat and work are 
mutually convertible, and that Joules’ equivalent is the rate of 
exchange.” The relation between temperature, pressure, and 
volume were pointed out; an exhaustive reference was made to 
the difficulty formerly attending the use of dry-air machines, 
arising from the fact that the working substance is not actually 
dry air ; and a description was given of the carbonic-acid gas and 
other systems. The marine type of machine was fully described, 
together with a large duplex machine, designed by the author. 
The arrangement of cold stores for the freezing and preservation 
of meat, &c., consists in lining the chamber, or the hold of a 
vessel, with a suitable non-conductor of heat. In most cases it 
takes the form of an inner and outer skin of lin. to 1}in. tongued 
and grooved boards, with a space between, filled with charcoal, 
silicate cotton, or refuse and waste cork, ground up into powder 
and cemented together. For storage the carcases are ked 
horizontally, as close together as possible—care being taken to 

revent injury through bruising—and the temperature is kept at 
8 deg. Fah. at the commencement of the voyage, and 35 deg. 
Fah. towards the end. Amongst other uses, cold-air machines 
have been applied for supplying fresh. cool air for the ventilation 
of ships’ holds in which cattle are carried, and also for transports. 
With ships thus fitted, a temperature of 100 deg. Fah. has been 
reduced to 70 deg. in the height of summer, so that loss of stock 
has been entirely avoided, while the comfort of beasts and atten- 
dants hns been increased, Fish is similarly preserved on 


sleeping earringes are to he introduced on the trains making the 


night journey to and from Scotland, 


steam carriers and trawlers, and the same system is applied to the 
cooling and ventilation of buildings, 
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BRIDGE NEAR HUNSLET 


junction of the cross and main girders, strong raised ledges, | executed by the Cleveland Bridge and Engineering Company, | and warehouses should never be exposed to the risk of becom 
or fenders, built up of plates and angle steels, are provided. | of Darlington, and the manner in which their contract has | ing extinguished, it can be supplied separately from either 
These are carried up to the level of the upper surface of the | 
rails, and are intended to protect the main girders in the already well-known reputation: 


n so successfully performed, is another tribute to their | cable. 


The small accompanying 


There are in all sixty are lamps, which are made with 
double sets of carbons available for continuous lighting during 
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: 7 TAY sqq | event of a possible derailment. This bridge, similarly to | plan is introduced into our illustrations in order thit 
+ THE GREAT NORTHERN RAILW AY.—BRIDGES nk dunt se river Aire, is supported on hinged bearings, | show the junction of the new branch line with thet — 
OVER THE RIVER AIRE. which are bolted down to the bed-plates on the abutments at | tracks of the Great Northern Railway. Main “ 
THE railway at the bridge over the diversion of the Aire | the lower end of the gradient, and carried on rollers at the | In the Hunslet district one of the principal waa a 
is upon a gradient of 1 in 100, and is shown on the plan, | upper ends. The total quantity of wrought steel required | requirements is that of large crane power, and jn oe el 
Fig. 2, to be on a curve of twenty-five chains radius. Owing | for this structure amounted to 412 tons. Throughout the | meet it, one worked by hydraulic power is in course Pe to je : 
to the axes of the girders, piers, and ‘abutments, being | whole line the floors of the bridges are covered with Cliff’s | struction in the goods yard by Tannett, Walker and Con. ad 
inclined at different angles of skew, the Ltd., of Leeds. This firm has supplied’ all the’ hyd’ pe 
spans of the four main girders are unequal, machinery and appliances, which is capable of liftin, ae is 
measuring respectively 92ft., 100ft., 101ft., -tons to a height of 30ft. above rail level at the end of orty ‘alt 
and 110ft. between centre of bearings. They having a radius of 20ft. If it is necessary to lift a load ty Iib, - ; 
are divided into panel lengths of 10ft., as ten tons, the radius may be increased to a maximum of son slut 
in the elevation in Fig. 1, and are all 15ft. so as to enable the crane to command any part of the loadin’ wat 
Gin. in depth at the centre. Similarly to or unloading area. Upon the high loading wharf there jg 2 of i 
the swing bridge, which we illustrated in our | a crane adapted for raising loads of ten tons each, with = 3 
last week’s issue, the one under notice is radius of 17ft. Itis furnished with a double powertoallowiqe nec 
approached by a small two-span viaduct at deal with light loads, with a corresponding economy of Wat " ten 
one end, and by an embankment at the other, In addition to a small five-ton machine, with a sweep of ft . tra 
so that it will be unnecessary to give, so there are thirty hydraulic capstans placed in conven ‘ 
far as the non-metallic part of the structure | positions, The hydraulic working pressure is 750 }} = 
is concerned, other details than those in | square inch, which is furnished from the engine-house a. 
Figs. 3 to 6, which represent a transverse | there are fixed a pair of Lancashire boilers, each 28Kt. “a 
section at LL, and sections through the | and 7ft. in diameter, with a working pressure of 120 |} 6 
abutments and wingwalls at E E, N N, and | square inch. There are besides two pairs of hydraulic mag 
DD. | ing engines, of the direct-acting compound type, with SUrface 
A general elevation, Fig. 7, of one of the | condensers, and having cylinders with a stroke of 2lin, par 
four main girders, namely, that having the | diameters of the respective dimensions of 14in. and Yin 
maximum span of 110ft., will be sufficient | The accumulator is lin. in diameter, with a stroke of itt 
to demonstrate the general principles of the | Six double track coal hoppers, and cattle pens and stabling 
design, which in many of its details has a for over thirty horses, are on the premises. Denison and 
good deal in common with the other bridges _ Son, of Leeds, supplied the truck and cart weighbridges, and 
already described and illustrated in our pre- | the station buildings, near the entrance to which the gener) 
vious articles, so that it would be mere | offices have been erected, were constructed by Kell Bros,, oj 
recapitulation to again introduce them. | Leeds, from the designs of Mr. J. B. Fraser. ; 
The upper and lower booms are of the | The goods yard and all the buildings are lighted }y 
trough section, 2ft. 6in. in width over the electricity supplied from the Leeds Corporation installatioy 
horizontal plates, and 2ft. in depth along | The pressure of 2000 volts is transformed down to 5X) 
the vertical side plates. All the vertical volts before it arrives at the principal switchboard. Prop, 
members of the web, which are under com- | that point the current passes by a couple of concentric 
pression, are built up of bars and angle | armoured main cables through the entire length of the 
steels, and the diagonal tension members / yard. In case of accidents, the cables have been so propor. 
consist of plain flat bars, increasing in their | tioned that each is capable of conveying the whole of th: 
scantlings from the centre to the ends of current, Except where the cables pass under the rails, they 
the truss. The total weight of the main are laid in timber casings, but when in that position they ar 
girder itself is a, little over 63 tons. protected by cast iron pipes. Both cables are divided into the 
The cross girders, shown in _ eleva- | sections of about 250 yards each, and the ends of every two bw 
tion, and cross section, in Figs. 8 and | consecutive sections are connected inside a section box by 5 bu 
9, have a uniform depth of 3ft., and |link. The arrangement is such that, in the event of the 
are riveted at their extremities to the SKETCH MAP OF HUNSLET RAILWAY | breakdown of one section, it can be disconnected from the to 
vertical members of the web of the circuit, and as both cables can be joined at the ends of the th 
main girders. On the upper flange of the cross girders is | patent asphalt, and where there are more than one span, | yard where they meet, the light can be maintained, with the all 
placed the pressed steel troughing, Sin. deep, and gin. in gutterings and down-pipes are supplied for drainage par- exception of that part of it supplied from the damaged section, en 
thickness, which forms the platform or flooring. At the poses. The whole of the steel work on the railway was | As it is of especial importance that the light in the goods yard ew 
Fig /. 
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= svy.two hours, and they are enclosed in lanterns of equidistant from its end, and a weight of 28 tons will be 
cle thi yee glass of high diffusive power. Each lamp is fitted CONTRACT OPEN. suspended from the centre of the rail. The deflection must 
} mae = ts own transformer, which —— the tension of 500 | a not exceed gin. after the weight has been on the rail half an 
oe wi is lied by a double-pole switch placed | h No perm t set must appear upon the removal of 
‘olts, and is controlled by pole switch placed | » ‘ ' our. permanen ppe po! 

; to a vary side of the transformer. In the yard there | EASRAy, Ul Cee the load. Secondly, the same rail will be supported as before, 
ria ont orty-four are lamps which are supported on cast iron TreNDERS are invited by the North-Western Railway for | and a cast iron monkey, weighing one ton, will be allowed 
re to or mos at an altitude of 21ft. about the ground, and spaced | the supply and delivery of the following permanent way | to fall freely upon the centre of the rail from a height of 20ft. 

Con. co ‘i tances varying from 120ft. to 200ft., according to require- | material :—2712 tons of new standard 75 1b. steel rails, with | The rail must bear two such blows without showing the least 
l Co, at The transformers are very easy of access, as each with | 4in. foot, in lengths of 30ft., with proper proportion of 27ft. | sign of fracture. The permanent set caused by the first blow 
gran mer ecompanying switch is placed inside the base of the and 24ft., for twenty-three miles ; 123 tons of steel fish-plates, | must not exceed 24in. The total deflection of the rail, 
pomty pe mns. There are fourteen arc lamps in the goods ware- | for new standard 75 Ib. f.f. rails, with 4in. foot, for twenty- measured on the distance between the centre of the bearings, 
f Iib, « 0 anda pair in the engine and in the boiler-house, all | three miles, the weight of one pair of fish-plates to be 32 Ib. | after the second blow has been given, must not exceed 5in. 
Only = from the roof. In the offices, in the upper floor of the | The rails are to be made from a mixture of best English or | Thirdly, the rail is then to be broken through by further 
tn ot owe, and in the stables, the lighting is effected by means | Spanish hematite pig iron and charcoal spiegeleisen. The | blows, when it must show a perfectly sound and homo- 
i ing waineandescent lamps 100 in number, and varying from 8 to | fish-plates are to be made of the same, and the’ steel cast | geneous fracture. 

or 2 candle-power. These Jamps are furnished with the | into ingots of not less than 10in. square at the base. The| The steel for fish-plates must stand a torsional strain of 
se jib * pcessary current through six transformers, which change the | ingots for fish-plates are to be heated and cogged down into | not less than 28 tons, or more than 32 tons per square inch, 
witty a of 500 to 100 volts. Crompton and Co. were the con- | blooms not exceeding Gin. square, or 36in. of cross section. | and must give an elongation of not less than 23 per cent. ina 
eae tractor’ for the electric lighting installation. Some parts of | The blooms are to be again heated and rolled off into bars of | length of 10in. 
enient 
atvercicals At Centre of Bays 

Wher 

d by ke wee 16'0%3 0% 20" 116 Web. 6 | 

the 
tea BRIDGE NEAR HUNSLET—CROSS GIRDER 
‘on the vard are illuminated by gas lamps containing Bray's ; the section shown ; they are then to have at least 1ft. of crop The accompanying engraving illustrates the bolts for the 
“two iuruers of 80and 100 candle-power, and incandescent gas | taken off at each end to ensure soundness, and whilst permanent way. 
bya iurners are also used in the buildings. these bars are still hot they must be sawn off — j 
the The contract for the workson this branch line was accorded | fish-plates of the required length. The plates, whilst ’ - } 
the to Mr. I. F. Firbank in the month of November, 1896. By | hot, are then to be punched with four holes, the punch- Steel Fish bolt with Special Nat for: Now Standard -75 ibs. 
“the the exercise of great energy and perseverance on the part of | ing of all the holes in each plate being done at one Flat footed Rail with foot 4 and 4 2 wide 
the allconcerned in the execution of the heavy and important = 
‘ion, engineering works, the new route was opened before the re 
vard expiration of the contract time, although some few minor ' 
Section at Centre of Bridge 
Fig.9 
Sag 1 
4} 
|3} 
BRIDGE NEAR HUNSLET “at 
details stood over for final completion. The whole of the ‘ 
works were laid out and executed from the designs and under - 
the superintendence of Mr. W. B. Myers-Beswick, M. Inst. H Uy eae Q 
C.E., as engineer-in-chief. It is to this gentleman that our | 
thanks and acknowledgments are due for his courtesy in| - : 
allowing ts the use of his valuable plans, sections and working 
drawings, which we have published for the information and Holes Diam” \ 
benefit of our readers. Weight of one Bolt & Nut 
~ ts. 30-65 ounces. 


THE SIEGE OF LADYSMITH. 

RAIL AND FISH PLATE 
ales — Tenders are to be delivered before 2 p.m. on Tuesday 
1st May, 1900, to the Director-General of Stores, India-oftice, 


Whitehall. 


THE special correspondent of the Times lately in Ladysmith has 
sent home some interesting statistical information respecting the | stroke of the machine. All fish-plates must be punched at 
siege, of which the following is an abstract :—When the siege | the first heat while red hot. No re-heating of the fish-plates 
commenced on November 2nd, the effective strength of the garri- | .i1} be allowed: any that are not so punched at the first 
son Was 572 officers and 12,924 men. There were 20 officers and h ok tod illed - P ; 
24 men sick and wounded. The horses numbered 5309, the mules eat may a % 

4539, the oxen 1701, the attendants 2412. There were 55 guns 
and 18 machine guns. During the siege 18 officers were killed 
and 193 men, 70 officers and 539 men were wounded, and 10 men 
were missing. Of the wounded 8 otficers and 51 men died, and 12 
officers, 529 men, and 22 followers died of disease. It is instructive 
note that the only losses due to casual bombardment were one 
officer and 33 men killed, 25 officers and 207 men wounded—of whom 
two officers and 16 men died—and three men missing. The total 
admissions to hospital during the siege were 10,688. Disease, 
chiefly enteric and dysentery, co d to serious pro- 
portions towards the end of December, and attained its greatest t 


THE TRAMWAYS AND LicHT Ramways AssoctaTion.—The in- 

Every cast of steel from which the rails are to be manu- | augural dinner of this newly-formed society was held on Wednes- 
factured must be analysed by the contractor for carbon and | day night at the Hotel Cecil, and was attended by a large number 
of gentlemen. Sir Charles Rivers Wilson, the president, occupied 
the chair, and amongst others present were Lord Vaux of Harrow- 
den, Major-General C, E. Webber, Col. G. F. 0. Boughey, Dr. S. 
: ; ' P. Thompson, and Messrs. A. P. Trotter, L. A. Atherley Jones, 
M.P.; J. H. Balfour Browne, Q.C.; W. M. Acworth, Sydney Morse, 
| E. Garcke, S. Sellon, Geo. Richardson, &c. The toast of the Houses 
of Parliament was given by Mr. Balfour Browne, who remarked 
that the tramway and railway industry did not derive many benefits 
| from Parliament. Mr. L. A. Atherley Jones replied. The President, 


8 Redius 


~-----------3 


height at the end of January. The death-rate increased at the ae) | in proposing the toast of the tramway and light railway industry, 
end of December, and from the second week of January averaged 1 oN, | reviewed at some considerable length the history of street railways 
over eight deaths per diem. The effective strength at the termi- en ' | and tramways, and explained the objects of the Association, but 
nation of the siege, March Ist, was returned at 403 officers and » ‘ | owing to the seats reserved for the Press being so far distant from 
‘761 men, but a significant note is added, ‘These are the only int the chair, our representative was unable to hear the remarks. Dr. 
troupe fit todo even a two miles march.” There were at that date Thompson replied for the. industry, and spoke with some 
»4 officers and 2624 men in hospital. The horses had dwindled | — : : ‘g! warmth against the attempts which “ petty local authorities ” are 

to 2007, the mules to 3713, and the oxen to 252. pce bee Barve) —-— making to hamper the best interests of the industry. 
As indicating the intensity of the enemy’s shell fire, the Times ~~ | THE SEAGULL’s BoILER TrIALs.—The torpedo gunboat Seagull, 
: respondent sends a chart of a space about 250 yards by 200, the bese H SON: | which is the only ship in the service fitted with the Niclausse water- 
contre of which was the residence of Mr. T. F. Carter. In the fo gr Sey | | tube boiler, has, says the Times, concluded a series of nine trials, 
= are included the church and the house occupied by the arch- t 3 a aes ee oe each of approximately 1000 miles. At the four early trials the 
py Thirty-eight shells from 6in. guns fell into this area, of Fy --e----¥---5 oan a I.H.P. ranged from 1354 to 1371, and the speed varied from 13 to 
the remainder ‘ 13°6 knots. The next trial gave a speed of 14°48 knots, with 
mn Fepworth Hill, Gun Hill, an m ’s Kop. H ' = ~~... | 1611 I.H.P., but on the followi trial, with an additional 
The statistics relative to the expenditure of ammunition by the a} | ) ss | 20 1.H.P., the speed went up to 116. The next trial was carried 
reneged are remarkable as showing that, although at the end of ~~ 4 = ne a : +--¥ | out in very bad weather, and had to be abandoned when only 
rire the naval guns were running short, the field artillery and Se ra EE aes SRS ot CEN Fu 855 miles had been run, but with 1798 I.H.P. the Seagull averaged 
Ont were | : 15°2 knots. The next run was in such fine weather that the s ip 
j the followmg rounds:—4°7in. naval, 556; 12-pounder 3 was able to complete the 1000 miles, and then with two additiona 
haval, 6°38 howitzer, 887 ; 15-pounder, 11,437 ; 9-pounder, EELP. her. inqeovel. At the. 
vanae ~ vin, 2417; Maxim-Nordenfelt, 189; Hotchkiss, 1567 ; 1947 1.H.P., the speed was 16°07 knots. Throughout the trials 
ed $8149. During the siege the | phosphorus. ‘The quantity of carbon must not be less than | oly four of sho sis holler wera in, une, and fhe. engines 
Pounders 784, heaving of 74 ; the 6°3in howitzers 3705, ‘3 cent., or more than -45 per cent.; the quantity of tral for the ti 
caving 776 unexpended. On March 2nd there were still 7732 silicon must not be —— than -06 per cent.; the quantity of of the maximum, The maximum coal pec tion for cent 
Pony in hand for the 15-pounders, 183 for the 9-pounders, 2316 phosphorus and arsenic together must not be more than series of trials works out at 1°91b. per unit of a per. hour for 
hd Le 2*din., 141 rounds Maxim-Nordenfelt, 1487 Hotchkiss, ‘06 per cent.; and sulphur must not be more than -06 per | the main engines, and 2Ib. for all purposes. When the trials were 
fe = 16 rounds *303, the re ammunition remaining at the same cent, : ; begun the lanterne, or end of the tube, was screwed on, but now 
Sure as on November 2nd, though doubtless a certain number of The rails will be treated as follows :—First, a rail 30ft. long | the tube and lanterne furm one solid drawn piece, which the Times 


tounds previously issued was expended in the sorties, will be placed in iron bearings 3ft.6in. apart in the clear, and:| states facilitates the substitution of tubes, 
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ON MYSTERIOUS FRACTURES OF STEEL 
SHAFTS. * 

By Signor R. ScHanzer, C.E., Terni Steel Works, Terni (Italy). 
THE phenomenon of sudden and unexpected fractures in steel, | 
and particularly in shafts and other steel structures which have | 
heen subjected for a considerable length of time to shocks and | 
vibratory stresses, ix, no doubt, of a most perplexing character, 


most authoritative investigators. 
Nevertheless the question is as yet 
very far from being solved, and many 
sides of the problem are still lacking 
satisfactory explanation. In fact, 
the mysterious fractures alluded to 
can be said, after all, to represent 
nothing else than so many cases of 
more or less marked brittleness, i.¢., 
of a phenomenon which our present 
knowledge is quite inadequte to ac- 
count for, except in a very limited 
number of cases. Moreover, another 
very startling feature of the pheno- 
menon ought to be noticed. Very 
frequently sudden fractures are pro- 
duced in steel shafts, as well as in 
other engineering structures of steel 
which have been accurately tested 
before use, the ordinary physical 
tests having uniformly pointed to the 
best quality of metal; after such a 
structure has been working con- 
tinuously for. several years in the 
most satisfactory. manner, fracture 
suddenly occurs ; no gradual, visible 
deterioration having afforded any 
indication of coming danger up to the 
very moment of the failure. In this 
latter respect the question is very 
closely related to that of fatigue, 
which forms, no doubt, one of the 
most important, and at the same 
time one of the most disputed pro- 
blems to be met with in the study of 
the resisting properties of metals. In fact, notwithstanding the very 
valuable work of Wihler, Sir Benjamin Baker, Professor W. C 
Unwin, and many others, and the recent and extensive researches 
of Mr. Thomas Andrews on the deterioration of metals by fatigue, 
the matter can by no means be considered as settled. 

To quote but a single instance, it is still a disputed question 
whether vibratory stresses far below the elastic limit of a given 
metal may be capable of modifying its microscopic structure ; 
however, for the purpose of the present paper it is not quite 
necessary to answer such a question. There is one fact which cin- 
not be doubted in any case, and 
that is the unquestionable influ- 
ence of the pre-existing structure, 
which may be either favourable. 
or opposed to the effects of that 
peculiarly dangerous action which 
is generally known as fatigue. 
Moreover, in my opinion the term 
fatigue is very frequently con- 
~idered as an easy way to over- 
come the difficulty of accounting 
for so-called mysterious fracture~. 
In reality, all known causes «f 
brittleness are favourable to the 
deterioration of fatigue. Among 
such causes the following may le 
uoted : — Abnormal crystallis- 
tion, inducing internal stresses by 
which the metal is rendered brit- 
tle; immoderate size of crystals 
or grains; sharp junction lines 
or insufficient cohesion between 
crystal faces; layers of various 
impurities arranged in the inter- 
crystalline spaces microscopic 
flaws due to different causes, 
&e. &e, 

The object of the present paper 

is to describe one more of such 
causes, viz., a particular brittle 
structure which I observed in a 
suddenly fractured shaft that was 
presented to me for examination. 
To tell the truth, a similar struc- 
ture has already been mentioned 
in a paper read before this Insti- 
tution by one of its most eminent 
members, Mr. A. E. Seaton,} 
which contains a very valuable 
report by Professor J. O. Arnold. 
However, in the shaft ncw men- 
tioned, the particular structur- 
alluded to was to be noted unce- 
a quite characteristic aspect, dif- 
fering in some respects from that 
described by Professor Arnold. 
At any rate, I could not help re- 
marking a rather startling ana- Fig. 
lozy between the two structures. 
Before stating the results of my own observations, I shall there- 
fore give a short abstract of the report of Professor Arncld. 
That will avoid many quotations which otherwise could by no 
méans be dispensed with. Besides, the remarks of Professor 
Arnold are of so great an interest that even those who already 
know them will certainly not be sorry to have them again briefly 
recapitulated. 

Abstract of the paper of Mr, A. E, Seaton.—\n the report men- 
tioned above, Professor Arnold states the results of the chemical 
and micrographic analysis of the shaft, and points out the different 


Section normal to axis of shaft 


Section through 11,22, 
aus, 


cuts of the saw 


Section, fractureg 


Fig. 3 - Diagram showing how the first 5 Samples were taken 


causes to which the failure of the shaft may be ascribed. Such 
causes are the following:—(1) To judge from the appearance 
of the fracture, the ingot from which the shaft was forged had | 
‘* piped ”. to-a considerable extent. (2) A considerable amount of | 
liquation had certainly taken place in the metal, as is to be seen 
from the chemical-analysis, which shows that the carbon in the 


* Read at the forty-first session of the Institution of Naval Architects. 

+ ‘The Causes of Mysterious Fractures in the Steel used by Marine 
Engineers as Revealed by the Microscope.” Paper read before the 
Institution of Naval Architects, March 26th, 1806, by Mr. A. E. Seaton, | 
Member of Council 


‘ | mean amount from the figures of Tables I. and II. gives nearly 
and has, therefore, attracted the attention of many among the | 0°4 per cent. of carbon. 


Fig. 1—Broken Shaft—Lateral Surface showing Hair Cracks 


centre of the shaft is 50 per cent. higher than near the circum- 
ference. Also, the manganese is higher in the centre. The 
phosphorus and sulphur of the core are three times greater in 
quantity than at the circumference. (3) Besides, we learn from 
the chemical analysis that even the mean amount of carbon was 
far too high in the shaft referred to, which had been specitied to be 
of steel containing from 0°2 to 0°25 per cent. of carbon, while the 


Also the amounts of phosphorus, and especially of sulphur, a e 
far from being satisfactory. 


TABLE Sample taken at the Ctreamyperence of the Shaft He 
hy Professor Arnold. 
Per cent. 


0-30 


2-—Broken Shaft—Fra-tured Surface 


TABLe I].—Sumple talen at the Centre of the Shast examined by 
Professor Araold, 
Per cent. 


(4) While in ordinary steels the two constituents of st2el, viz.: 


Fig. 4—One of the first 5 Samples (polished parallel to axis of 
shaft.) Vertical illumination. agnifled 20 diameters 


Pearlite—or ‘‘steel,” as it is termed by Professor Arnold in the 


Note.—All of the micogriphs represent samples polished with rouge and 
unetched (with the exception of the samp'e shown on Fig. 20), seen 


under vertical illumination, 


report referred to—and ferrite--or ‘iron”—a 
h 


Tustance, of 
Case of 
there are “ dan 


always 


Fig. 5 -Diagram showing the position of 36 Eampl 
Microscopic Examination and 12 Samples for Chemical Anais 


liable to rupture under vibratory stresses, because the cohesion oy 
adhesion is inferior to that of interlocked constituents.” 

The structure referred to by Professor Arnold were reproduced yy 
the micrographs appended to the paper of Mr. A. E. Seaton 
“Transaction,” vol. xxxvii., 1806, Plate XXXV., in which Fig, 2 
magnitied about 23 diameters - gives a general view of the structure, 


Fig. 6—Sample polished normal to Axis of Shaft. Magnified 
20 diameters 


Fig. 3—the same structure magnitied 170 diameters -is better 
tdapted to show the marked separation of constituents and th: 
sharp junction lines alluded to. The same might be said of Fig. | 
—outside of the shaft, magnified 170 diameters but it should le 
10ted that in this micro-section the pearlite is less in uantity « 
eompared with the ferrite, owing to the smaller amount of carbon 


Fig. 7—Another point of the same Sample. Magnified 
50 diameters 


found near the periphery of the shaft. (5) The steel contains « 
zertain amount of sulphide of iron, whose injurious effects are 
jescribed by Professor Arnold. (6) As al y_ stated, not only 
the sulphur but also the phosphorus is rather high in_ the steel 
2xamined by Professor Arnold, which circumstance, owing to the 


Fig. 8—Sample No. 1 (see Fig. 5) 


formation of phosphide of iron, renders steel very brittle, especially 
so.when under vibratory stresses. 
Before concluding this short abstract I would call attention t 
two features pointed out by Mr. A. E. Seaton in his paper. | 
The author lets us know that the shaft in question had shown 
“fine hair cracks” on its surface. (2) He further refers t 
another instance where fissures originated on the surface had 


* Polished parallel to axis of shaft. Magnification : 20 diameterss 
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3 course, is favourable to the tenacity of steel, i 
shaft examined by Professor Arnold the areas 
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perties of the metal has been already mentioned when discussing 
the report of Professor Arnold. It was just this marked separa- 
tion of ferrite from pearlite which recalled to my mind the said 
report, and, considering that the samples referred to by Professor 
Arnold came from a shaft whose history, in many points, re- 
sembled that of the shaft which I was examining, I could not but 
find a very startling analogy between the twocases, On the other 


cre produced on Fig. A, The drawin 
rential zone of dark surfaces, which, instea: 


granu fact that they were not produced by fracture, but are due 
the spreac 
the shaft. 


pee cone irregular patches spread out upon a ground formed 
of ferrite. 

It ought, however, to be stated that the micrographs of Professor 
Arnold represented sections normal to the axis of the shaft, whilst 
Fig. 4 is a section parallel to the axis. Now, I think, such a fact 
can fairly well account for the difference observed. Indeed, sup- 
posing that in the shaft examined by Professor Arnold pearlite 


Fig. 9—Sample No. 3 (se> Fig. 5)! Fig. 13—Sample No. 15 (see Fig. 5)t 


Results of evant ination of «a steel shaft having supported the y- hand a very important difference was to be noted at once. In the 
of plate-volling will, —The shaft forming the object of the 
resent paper Was ~— about eight years ago by a first-class 
French firm, and wor ced satisfactorily for the whole time, till it 
yas removed some months ago owing to a deep crack which had 
suddenly appeared on its surface, 

Moreover, the whole surface of one of the necks was covered by 


patches of pearlite, irregularly distributed upon a ground con- 
sisting of ferrite. The appearance of the structure shown on 
Fig. 4 is yuite different. Separation of constituents is to be noted 
here as well as in the instance dealt with by Professor Arnold, but 
it is effected in a different way. The structure scen on Fig. 4 can 


Fig. 1)—Sample No. 11 (see Fig. 5) Fig. 4—J3ample No. 22 (see Fig. 5)* 

be said to be formed of dark and bright stripes alternately, and 
very elongated, in a given direction. The dark stripes are readily 
seen to be formed by a ground of ferrite on which small areas of 
pearlite are very densely distributed ; the bright stripes are pure 
ferrite. In both of the structures referred to—viz., that Katt 
with by Professor Arnold, and that observed by me—we remark 
separation of constituents, shown on a micro-section by areas of 


very fine hair cracks running very close to each other, parallel to 
ibe axis of the shaft ; these cracks were very clearly seen on tke 
turface of the shaft; they are still visible on the photograph — 
Fig. 1--though I did not succeed in reproducing them as clearly as 
| wished to 

The fracture of the piece showing these hair cracks is repre- 
sented on Fig. 2, and shows dark smooth surfaces similar to 


Fig. —Sample Nc. 12 Fiz. 5)t Fig. 15—Sample No. 24 (see Fig. 5)+ 
| 

those which were already noticed by Mr. A. E. Seaton on the | alternitely hard and soft metal; this condition, forming the 
fracture of another shaft shown, as will be remembered, on Fig. A. | common feature of both instances is, as already remarked, very 
\fter these preliminary remarks, we may pass to the general exam- | favourable to brittleness. But two important differences are to be 
ination of the shaft, beginning with the noted between the two structures ; the first relates to the consti- 

Microscopie examination.—Samples were first taken from the | tution vf the hard areas, the second regards their shape. The 
\roken shaft without any preconceived plan, and with the sole | soft ara; are formed in both cases by ferrite ; but the hard areas 
purpose of getting a pe ge of the structure of the metal. | are for ned of pure pearlite in the shaft examined by Profes o 


Fig. 16—Sample No. 26 (see Fiz. 5,* 


Arnold and of pearlite mixed with ferrite in the other instance. 
In other words, the hard areas are harder in the case referred to 
by Professor Arnold than in that examined by me. This first 
difference is very simply accounted for by the different carbon 
nercentage, which is much higher in the shaft examined by 
Arnold. 

The second difference relates to the shape of the areas. As is 
to be seen from Fig. 4, and as will be more completely proved 
later on, the stripes of alternately hard and soft metal are all 
elongated in one and the same direction, which is by no means the 
case with the micrographs obtained by Professor Arnold, where 


taken from the said photograph. 
+ Polished normal to axis of shaft... Magnification : 20 diameters. 


* Polished parallel to axis of shaft. Magnification : 20 diameters. 


micrographs of Professor Arnold the-structure was formed of | 


Fig. 17—Sample No. 27 (see Fig. 5)t 


was to be found in the shape of solids elongated in the directicn 
of the axis of the shaft, a normal section ought to show the 
| &ppearance seen in the micrographs of Professor Arnold, whilst a 
| section parallel to the axis would have shown the hard areas—-pure 
| pearlite in that particular instance—in the shape of elongated 
| Stripe:, precisely as is the case with the shaft examined by me. 
O. the other hand, if this view of the matter be correct, it would 


Fig. 18—Sample No. 24 (see Fig. 5)’ 


be expected that sections from my shaft, taken in the same was 
as those of Professor Arnold, ¢.¢., normally to the axis, would not 
shox the stripes noticed on Fig. 4. Now, the results of micro- 
sco dic examination proved conclusively that matters lay just as I 
hai anticipated. 

Fig. 5! shows the positions of the different samples for micro- 
scopic examination, that were all taken in proximity to the 


Fig. 12—Sample No. 36 (see Fig. 5)! 


fractured surface. As is to be seen from this diagram, the samples 
were grouped three by three, and of the three samples of each 
group one was polished on a plane surface parallel to the axis and 
to the radius of the shaft ; another sample was polished on a plane 
surface parallel to the axis and normal to the radius ; finally, the 
third was polished normally to the axis of the shaft. Correspond- 
ing to each group a sample was taken for chemical analysis, 


Fig. 20- Structure of a B-itile Plate. Slightly etched with 
liquorice roots infusion, Magnified 50 diameters 


Microscopic examination showed that between the two tirst samples 
of each “ps polished parallel to the axis of the-shaft—no 
essential difference could be detected. The twenty-four samples 
of this class showed a quite noticeable similiarity of structure. The 
said structure, as I had expected, is perfectly analogops.to that 
shown on Fig. 4, and it is developed with a quite striking uni- 


1 Fig. 5 represents diagrammatically a cross section of the shaft, very 
nearto the fractured surface. The thick lines represent the intersections 
of the polished surfaces of the samples with. the pline of the section. 
The hatched quadrangles rep t ples polished norinally to the axis 
of the shaft, i.c., parallel to the plane of the figure. ; 

t Polished normal to axis of shaft. Magnification : 20 diameters. 


* Polished parallel to axis of shaft, Magnification : 20 diameters. |; > + Polished normal to axis of shaft, Magnification : 20 diaqueters. 


** Polished parallel to axis of shaft. Magnification : 20 diameters, 
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formity in all the twenty-four samples polished parallel to the 
axis of the shaft. On the other hand, as I had anticipated, in the 
twelve samples polished normally to the axis of the shaft the 
parallel stripes are no longer to be seen. There are bright areas 
formed of pure ferrite, dark areas formed of pearlite mixed with 
ferrite, exactly as in the twenty-four samples previously alluded 
to; but neither the dark nor the bright areas assume the shape 
of elongated stripes, as is to be seen at once from Fig. 6—magni- 
fied 20 diameters. 

The bright areas seen on Fig. 6 are nothing else than the trans- 
verse sections of the solids—formed of ferrite—whose longitudinal 
sections are represented by the bright stripes of Fig. 4. 

Several of these bright areas or patches of ferrite, with the 
surrounding ground mass, formed, as repeatedly stated, of a mix- 
ture of ferrite and pearlite, are shown in Fig. 7, magnified 50 dia- 
meters. This structure is analogous to that of the micrographs of 
Professor Arnold, the difference between the two structures, con- 
sisting, as already said, in the fact that in the latter steel, which is 
considerably harder, the irregular patches are formed by the hard 
metal—pearlite—while the ground mass consists of the soft one— 
ferrite. The reverse “egreninces takes place in the shaft under 
examination, where the irregular patches are formed by the 
soft metal—ferrite—whilst the ground mass is formed by the hard 
one—a mixture of ferrite and pearlite. 

Figs. 6 and 7 represent the transverse section of the structure, 
whose longitudinal section is shown in Fig. 4. Thus, knowing both 
the longitudinal and the transverse section of the structure, we are 
obliged to conclude that the metal of the shaft under examination 
is formed of solids consisting of ferrite, elongated in the direction 
of the axis of the shaft and imbedded in a harder mass, being a 
mixture of ferrite and pearlite. 

In order to show the very remarkable agreement of micrographic 
results* observed all over the section of the shaft, I append to this 
paper a series of micrographst representing twelve of the thirty- 
six samples shown on Fig. 5. These twelve samples are reproduced 
in Figs. 8 to 19. 

Chemical analysis.—Bearing in mind the different points alluded 
to in the report of Professor Arnold, I wanted to ascertain whether 
any of the causes which, in the instance described by Professor 
Arnold, had contributed to the failure, were to be met with in the 
present instance, in addition to the unfavourable arrangement of 
constituents which we already know to be a feature common to 
both structures. 

I therefore wanted in the first place to know whether there had 
been liquation ; with this object I took a series of samples for 
chemical analysis, both at the centre and near the circumference, 
in order to ascertain whether the chemical composition was uni- 
form throughout the masst. I further took a series of samples on 
the whole length of a radius of the fractured surface. 

Microscopie examination had shown the utmost uniformity of 
structure throughout the whole mass of the shaft. Now, the 
following tables show that also the chemical composition is of the 
greatest desirable uniformity. 


TaBLe I[].—Chemical Analysis of Samples shown on Fig. 5. 


1 2 | 3 4 5 6 
= 
8/881 3.38| 2122) 2 
R & 22 £2 & £2 


0-160.0-160 C-165 


'0-17010-155 0-160 0-160.0-160 0-160 0-160 0-155 0-160 
0-175 0-175 0-175 0-199)0-175 0-199 0-187 0-210 0-146 0-175. 0-164 0-170 
S 0-028:0.026 0-080 0-027/0-080 0-028 0-025 0.025 0-024 0-030 0-025 0-028 
Ph... 


| 

0-083 0-100 0-085 0-090/0-001 0-094 '0-093/0-095 0-087 0-101 0-091 0-100 
| | | 

Mn... 0-450.0- 460 0-450 0-450,0-450 0-450 0-440 0-450 0-450 0-450.0-450 0-450 


TaBLeE IV.—Analysis of Eight Samples taken along «a Radius of 
the Shaft. 


Sample. Cc. Si. 8. 

1 (Centre)... 0-165 0-164 0-088 0-095 0-500 
0-165 | 0-175 | 0-026 | 0-082 | 0-500 
4 0-181 0.005 0-500 

9-165 0-023 0-095 0-500 
| 0-170 0-175 0-032 0-098 0-500 
(Circumference) 0-170 | 0-193 0-028 0-089 0-510 


The preceding tables clearly show that the chemical composition 
is very uniform. ‘Therefore, one of the possible causes of failure 
which were found in the case of the shaft examined by Professor 
Arnold, viz., liquation, is totally absent in the present instance. 
Let us now consider the other causes mentioned by Professor 
Arnold as having possibly contributed to the failure of the shaft 
forming the object of his report. The carbon percentage of the 
shaft under examination is very low, varying from 0°155 to 0°170, 
u-., far lower than that found in the shaft examined by Professor 
Arnold—from 0°310 to 0°470 per cent.—and even lower than had 
been specified for the latter shaft—0°20 to 0°25 per cent. As to 
the sulphur—varying from 0°055 to 0°150 per cent. in the shaft 
fs to by Professor Arnold—in the present instance it is met 
with in a very satisfactory proportion—minimum, 0°023 ; maxi- 
mum, 0°088; mean amount, 0°027 per cent. The phosphorus is 
rather high in both metals. Nevertheless the high percentage of 
this element which was found at the periphery of the shaft dealt 
with by Professor Arnold is never reached in the other shaft, which 
shows a mean phosphorus percentage of 0°092 per cent., the mini- 
mum being 0°082, and the maximum 0°101. Besides, it should be 
noted that phosphorus, even in high amounts, is far less prejudicial 
to the resisting properties of steel, when evenly distributed all 
over the mass, than it would be if found in the shape of masses 
of phosphide of iron irregularly scattered throughout the metal. 

(‘onclusions.—F rom the above comparison of the properties of the 
two shafts referred to, it is to be clearly seen that there are but 
two features common to both metals, viz.: (1) The unfavourable 


* Microscopic examination could not possibly lead to more concordant 
results.. Indeed, the difference of the two structures represented on Figs. 
4 and 6 respectively is no doubt a very striking one. Now, having 
examined twenty-four samples polished parallel to the axis of the shaft, 
there was not a single one to be found where the structure shown on Fig. 
4 would not have been observed in a quite characteristic way ; further, 
on examination of the twelve samples polished normally to the axis of 
the shaft, all of them showed the structure represented on Fig. 6, without 
a single exception. 

+ As is to be seen from Fig. 5, the cross section of the shaft was divided 
into six sectors. In Plates C and D micrographs are reproduced of two 
samples for each sector, i.c., one polished parallel and the other normally 
to the axis of the shaft. In order to show the uniformity of structure, 
found from the centre to the periphery of the shaft, the two samples are 
alternately taken both at the centre, or, both at the periphery of the 
respective sectors. Moreover, in order to show that no difference is to be 
found between samples polished normally, or parallel to the radius, the 
samples polished parallel tothe axis are alternately selected from either of 
the said cat es. The samples polished normally to the radius happen- 
ing thus to be always taken from the centre, whilst those polish el 
to the radius always corresponded to the outside of the shaft, this rule 
was inverted in the last three sectors. 

t The shavings for chemical analysis were taken at the back of the 
respective sectors in the positions, shown on Fig 5 by small triangles 


Seceaed by a dotted line and marked Ch. 1 to Ch. 12. 


arrangement of constituents dealt with under (4), page 3. (2) 
High phosphorus percentage—though in the shaft examined by me 
the said element was far from reaching the high amounts met with 
in the shaft referred to by Professor Arnold. Let us begin by con- 
sidering the first point. The reasons why the unfavourable 
arrangement of constituents just mentioned is liable to induce 
marked brittleness in steel were very clearly explained by Professor 
Arnold in the paper referred to. Besides, [ think it ought to be 
clear toanybody that sharp junction lines between two metals of ver 
different hardness—which was precisely the case both in the shaft 
examined by me and in that referred to by Professor Arnold— 
must necessarily cause a tendency of the two metals to slip upon 
each other under vibratory stress. In other words, the surfaces 
separating the said two substances of very different hardness are 
certainly surfaces of weakness. Now, suppose that the masses of 
different hardness, of which the metal was seen to be formed, 
assume the shape of solids approximately rectilinear, and very 
much elongated in a given direction. Of course, such circum- 
stance can but greatly increase the brittleness. Moreover, in this 
case the intersections of the surfaces of weakness just mentioned, 
with the external surface of the shaft will approximately coincide 
with the generating lines of the latter, thus giving rise to cracks 
parallel to the axis of the shaft. Now, the existence of the said 
cracks as well as the stripes of alternately hard and soft metal was 
proved by the examination of the shaft. Moreover, we have strong 
reasons for supposing that the alternate stripes were present also 
in the shaft examined by Professor Arnold—the hard metal being 
formed of pure pearlite in the latter case. Only they did not 
appear, as the sections examined were all taken normally to the 
axis of the shaft. : 

As regards the cracks alluded to, they were observed by me, not 
only on the shaft dealt with, but on two more rolling mill shafts 
likewise broken by fatigue. In both cases the cracks were parallel 
to the axis. Also, Mr. A. E. Seaton alludes to a broken shaft 
showing hair cracks on the surface—page 4, above. It would be 
interesting to know whether the direction of the cracks was 
parallel to the axis also in this instance. That would be a con- 
firmation of the preceding statements. Supposing the views set 
forth above are correct, another question arises, which is of the 
utmost practical importance: ‘‘ What are the reasons for the 
particular arrangement of constituents described!” Unfortu- 
nately, I fear that an answer to this question cannot be easily 
obtained at the present stage of our knowledge. I shal! therefore 
be satisfied with simply making some brief remarks upon this 
subject. It could, perhaps, be thought obvious to inquire whether 
the cause of the particular structure observed should not be sought 
for in the action of fatigue. That would imply that the vibratory 
stresses to which the shaft was subjected when working might 
probably have caused a re-arrangement of the microscopic con- 
stituents of the steel. That, however, would be quite impossible, 
as the detinite arrangement of ferrite and pearlite is completed at 
Brinell’s point V, far above any temperature attainable by the 
metal when working, even if strongly heated by friction. We are 
consequently led to conclude that the stratified structure, observed 
in the shaft referred to, could by no means be originated by 
fatigue, though it certainly was favourable to the development of 
deterioration of fatigue under the prolonged action of vibratory 
stresses, 

Let us now consider the second disease noticed in the shaft—the 
high phosphorus percentage. It might possibly be advanced that 
in both shafts phosphorous brittleness was the chief cause of the 
fracture. Phosphorous brittleness may certainly have played a 
part even with the shaft forming the object of this paper, the 
phosphorous contents of the latter being unquestionably excessive, 
though considerably lower than in the shaft examined by Professor 
Arnold. But, on theotherhand, the deleterious mechanical effect of 
a structure, such as has been described above, can by no means be 
overlooked, and is moreover proved by the presence of the hair 
cracks largely dealt with in this paper. Therefore, I think that 
the importance of the stratified structure, as a cause having 
anit brittlencss in the shaft referred to, is by no means 
impaired by the fact that another cause of brittleness—viz., high 
phosphorus—was present in the same metal. It must, however, 
be recognised that the simultaneous presence of high phosphorus 
and of the stratified structure is perhaps not altogether for- 
tuitous. Fig. 20—magnified 20 diameters—shows another instance 
of the stratified structure described. This appearance was 
noticed on a series of samples taken from a steel gy which had 
proved uncommonly brittle. As is to be seen, Fig. 20 is a fair 
confirmation of the dangerous influence of the stratified structure 
upon the physical properties of steel. It ought, however, to be 
remarked that, in the plate alluded to, the phosphorus was also 
found to be as much as 0° 081 per cent. 

To sum up the experimental evidence afforded by the ex.mina- 
tion of the two shafts and the brittle plate dealt with. I think that 
the three instances mentioned concordantly point to the harmful- 
ness of the stratified structure. As regards the influence of 
phosphorus upon the formation of the said structure, there is 
nothing impossible in such an assumption, though it is very far 
from being proved by the few instances quoted. At any rate, it 
is quite clear that the influence of phosphorus would only account 
for the marked separation of pearlite from ferrite, whilst the 
arrangement of the separated constituents in parallel stripes 
would be, of course, attributable to the direction of forging, in 
the case of shafts, or of rolling in that of plates. 

Before concluding I now ask the permission of briefly recapitu- 
lating the results arrived at, and the suggestions set forth in this 
research, which are to the following effect :—First, the particular 
structure dealt with in the present paper was observed by me 
upon forty-one samples of a steel shaft suddenly broken. Such 
structure is always characterised by a marked separation of ferrite 
and pearlite, the latter gathering, preferably, in given points of 
the section, so that areas of different hardness are formed. More- 
over, in the case of samples polished parallel to the axis of the 
shaft, the said areas take the shape of elongated stripes, parallel 
to the direction last mentioned. The latter structure gives rise to 
hair cracks running in the same direction on the external surface 
of the shaft. Secondly, in the shaft dealt with by Professor 
Arnold, separation of constituents is likewise observed. The hard 
areas are formed of pure pearlite. The stratified structure could, 
however, not be detected in the shaft examined by Professor 
Arnold, no samples polished parallel to the axis having been 
taken from the same. Thirdly, the stratified structure referred to 
was found by me to be quite distinctly developed in a series of 
samples taken from a very brittle steel plate. Fourthly, the paral- 
lel hair cracks indicative of the stratified structure alluded to 
were met with, not only in the shaft referred to, but in two other 
rolling mill shafts which were already broken in a sudden and 
unexplained manner. In both of the latter shafts the direction of 
the cracks was’ found to be parallel to the axis, exactly as in the 
case of the shaft previously referred to. Fifthly, the presence of 
hair cracks is likewise mentioned in the case of the two shafts 
alluded to by Mr. A. E. Seaton, one of which is that examined 
by Professor Arnold, but he does not state whether such cracks 
were or were not ‘parallel to the axis of the respective shafts. 
Sixthly, nothing can be said as to whether high amounts of phos- 
phorus are favourable to the development of the particular defec- 
tive structure described in this paper. Nor can any other cause 
for the production of such a structure be suggested. 

Of course, by the preceding statements I do not mean to assert 
that the structure described in this paper must necessarily be found 
in every suddenly-fractured shaft, for the possible causes of 
deterioration by fatigue are of an exceedingly manifold nature. 
It is, however, quite ible that the structure alluded to should 
be met with not only in the few instances quoted. The fact that 
such a structure has, up to now, eseaped the attention of observers 
is very easily accounted for. First of all, micrographic examination 
of defective structures is as yet very far from bemg a a in 
all such cases where it would be desirable to do so. sides, the 
most characteristic feature of the phenomenon, /.¢., the stratified 


structure, is noted only on samples polished parallel to the ast 
the shaft. Perhaps, if the method of examination dana sil of 
this paper were adopted in other instances of suddenly-fy, in 
shafts a similar structure would be met with in some caw ttt 
similar method of examination ought to be also applieg Sy 
steel structures, as lege rails, &c. Of course, in the latt, Other 
the direction in which the samples are to be polished oF ay 
according to circumstances, * by 
“his line of research would perha rove useful, j 
further information upon the with in ‘i to get 
am — aware that experimental evidence is needed bel l 
conclusions set forth may be considered as definitive. |, me the 
am satisfied with having called attention to a series of okepent 
in order to induce others to direct their researches to the a 
ject, and in the hope that such researches will supply new a. 
in support of the hypotheses I ventured to advance in the _ 
of the present paper. Coline 


A GIGANTIC SWINDLE. 


Mucu has been heard lately of the recrudescenee f 
that system of monopolising an industry now known 2 
a “combine,” but formerly termed a “ring.” Concerns 
ing the trade morality of these combinations as a san 
opinions differ. There can be no difference of opinion 
however, about the latest, the most audacious and the 
most subtle. We refer to the Ramapo Water Organis, 
tion. The impudence of the men who propose to 
monopolise for forty years the watersheds of a country 
is only justified by the existence of an official corruption 
let us hope unparalleled outside of New 

fork. 

To those who never cease denouncing the system by 
which London is supplied with water, we commend the 
following statement, which appears in the pages of oy, 
contemporary the Scientific American :— 


During the past few months New York City has been nota little 
agitated by the discovery that an organisation known as the 
Ramapo Water Company, which for the past seventeen years has 
been engaged buying up all the available sources of water supply 
throughout the State, and in securing legislation designed to make 
it secure in the monopoly thus acquired, was about to obtain a von. 
tract from the Water Commissioners which would force the city ty 
take its future supply of water from this company, paying there. 
for the enormous sum of 200,000,000 dollars. In contemplating 
this extraordinary proposition, one is impressed both with the 
audacity and magnitude of the scheme, and the silence and subtlety 
with which, through all these long years, it has been carried out,” 

The work of securing and making safe this monopoly had to be 
prosecuted in two different fields. On the one hand, surveys had 
to be made of the various watersheds which might, in any way, be 
made contributory to the city, and also of the possible routes 
which might be followed by the aqueducts for conveying the water, 
The other field of operations lay within the halls of the Legislo- 
ture, and in both fields the promoters of the Ramapo scheme 
appear to have been only too successful. They have secured 
options upon practically all the sources of water supp'y, and they 
have secured the right of way for pipe lines and aqueducts, paying 
therefor the nominal sum ordinarily required in such purchases, 
In the Legislature they have succeeded in taking away from the 
city the right of eminent domain, or, in other words, the city’s 
right to condemn land for water supply purposes. Not only ‘o, 
but the Ramapo Water Company has been granted special powers 
of condemnation not possessed by any other company eligible to 
contract with this city. The present situation resulting from these 
provisions, as stated by the Merchants’ Association of New York, 
is as follows : —First, an adequate water supply for the city of New 
York can be procured only by use of public powers to condemn 
water rights: secondly, the city is deprived of the power to con- 
demn, or to buy indispensable water rights ; thirdly, no company 
eligible to contract with the city has been granted the power to 
condemn water rights, with one exception ; fourthly, the Ramapo 
Water Company alone has the public powers to condemn water 
rights : and only by contracting with the Ramapo Water Company 
to use those powers on its behalf can the city of New York obtain 
more water. 

By the terms of the notorious Ramapo contract, the company has 
to deliver by a gravity system of transmission, 200,000,000 gallons 
of water every day for a period of forty years from and after the 
first day of some specified month in the year 1902, the water to Le 
paid forat the rate of 70 dols. per milliongallons. In view of the 
fact that the present supply of the greater part of this city is at 
least 100 per cent. greater than the actual necessities of the city, 
it is seen at iniquitous would be the signing of a contract saa- 
dling the city with an additional and altogether superfluous supply, 
which is almost as large as the actual amount now required for the 
daily use of the city. 

Some human rights there are, whether of a public or a private 
nature, which needs no definition, and among these, surely we may 
place the right of a city to control its own supply of one of the 
primal necessities of life. That any private corporation should 
systematically set itself to buy up the water rights of the second 
greatest city of the world, just as the real estate speculator buys 
up the outlying farms of some booming Western city, is not to be 
tolerated. 

Relief is being sought through the Legislature, and we are much 
pleased to see that in spite of the inevitable veto of the distin- 
guished Mayor of this city, Governor Roosevelt has attached his 
signature to the Fallows Anti-Kamapo Bill, which restricts the 
powers claimed by the Commissioner of Water Supply of the city 
of New York, forbidding him to enter into any water contract 
without the approval of the Board of Public Improvements and the 
Board of Estimate and Apportionment, and the separate written 
consents of the Mayor and Comptroller. Further legislation has 
been sought in the con Bill, which aimed at the restoration to 
the city of New York of its rightful powers of eminent domain, 
whereby it should once again be enabled to obtain any needed 
water supply by the exercise of the power of condemnation. 
Although the Bill was defeated, it seems to us that the restora 
tion of these rights would throw an additional and much-needed 
safeguard around the interests of the city. 


First STEAMER BUILT IN OMpURMAN, SovDAN.—On the 4th of 
April this year an interesting trial took place upon the White Nile 
of a stern wheel steamer, built by Yarrow and Co., of Poplar, for 
the Catholic mission which is under the protection of the Austrian 
Government. The st is intended for missionary work at 
Fashoda and in the South. It fulfilled all the conditiors of the 
contract, and when equipped was drawing l4in. The Bishop, 
Father Roveggio, the i 5 of the mission, expressed himself highly 
pleased with the trial, and in addition there were on board Mr. 
E. E. Bond, R.N., D.S.0., and Mr. Poole, and on behalf of Messrs. 
Yarrow, Mr. Walter Bugg, who superintended the erection of the 
steamer. 


* It has already been remarked that such direction is dependent upe? 
the direction of forging in the case of shafts, and rolling in that of plates. 
Recent observations of the writer point to the conclusion that the 
stratified structure is found also in steel rails. In this case the etree 
follow a straight line only on the web, deviating when they reach ¢ ¢ 

ead and bottom, so as to keep approximately parallel to the outline Vv 
the rail. The results of the observations now mentioned will be possibl 
published before long. ‘ 
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THE “ JAMES FORREST” LECTURE. 


On the evening of the 28rd inst. Sir William Henry 
Preece, K.C. V.R.S., Past-president Inst. de- 
jivered the James Forrest lecture at the Institution of 
Civil Engineers, taking for his subject “The Relations 
between Electricity and Engineering. 
eturer began by saying that the nineteenth century is dis- 


‘he | 
Rea ioe in our profession chiefly by the knowledge we have 
cined of the constitution of matter and of the qualities of the 


iterials we utilise for the service of man, of the presence and 
vharacteristics of that medium—the ether—which fills all space, 
ad of the existence, indestructibility, and protean character of 
that great natural source of force, motion, work, and power, which 
nergy. 
Portes only one of many forms of this energy. It is 
measurable in well-detined and accurately-determined units. — It 
js produced and sold, utilised, and wasted. It is therefore some- 
thing distinctly objective- It has even been defined by Act of 

There are four great principles underlying the practical applica- 
‘ons of electricity :-— 
ag The pene of a magnetic field. 

Il. The establishment of an electric field. 

ILI. The disturbance or undulation of the ether. 

IV. The work done by the generation and maintenance of 
electric currents in material systems. 


He then went on to illustrate these principles by some 
simple experiments, such as the deflection of a needle. 


An electric current is by no means so simple a phenomenon as 
its name implies. The term itself is a survival of exploded doc- 
trines. It is not alone the conductor that has to be considered but 
the whole circuit, especially its insulating portion, or dielectric, 
and the surrounding medium—the ether. The earth also fre- 
quently plays a very important and essential part. Moreover, the 
energy takes both the electric and magnetic forms, and one or 
other is dominant whenever the current is rising or falling or per- 
sistent. The rise and fall of lines of electric force produce a 
magnetic field, and vice rersd, the rise and fall of lines of magnetic 
force produce an electric field. In my experiments I converted 
this theatre into an electricand magnetic field, and if you possessed 
an electric sense you would have been conscious of unwonted dis- 
turbances. An electric field is that portion of space which is 
characterised by the presence of lines of electric force ; a magnetic 
field by lines of magnetic force. Each line indicates the direction 
of stress, and the number of lines passing through unit area— one 
square inch or centimetre - the intensity of the stress. Matter 
through which they pass is in a state of strain ; in conductors they 
produce currents; dielectrics are displayed electrostatically ; 
magnetic substances, iror, nickel, and cobalt, are polarised electro- 
magnetically, The motion produced is molecular motion—rotation | 
revolution, or oscillation. Lord Kelvin has very recently shown | 
that an electrified body is set into rotation in one direction if | 
positively excited, and in the other direction if negatively excited | 
by the generation of a magnetic field around it, and that it will 
rewain in rotation in virtue of its inertia during the existence of the 
field. 

When the current is alternating it is always either rising or fall- 
ing and changing its direction, The behaviour of alternating is 
more complicated than that of continuous currents, but each are 
subject to well-known conditions and to simple mathematical treat- 
ment. Each has its own particular sphere of usefulness. Some of 
the energy is wasted in the form of heat in the conductor, in the 
dielectric, and in the iron ; some in the neighbouring conducting 
mains, and some is conveyed away-—dissipated in limitless space. 
The ratio of useful energy to that which 1s generated is known as 
the efficiency of the system. The steam engine utilises only 
15 per cent. of the energy of the coal; the gas engine utilises 
25 per cent. of the same energy ; a turbine can utilise 80 per cent. 
of the energy of falling water; but the efficiency of a dynamo has 
reached the high figure of 98 per cent. 

Alternating currents differ in their frequency. Those generated 
at Niagara pass through each cycle 25 times per second. The 
favourite frequency in the United Kingdom is 50, but many in- 
stallations in the United States reach as high as 130. These fre- 
quencies in closed circuits can, however, be increased to millions 
per second in open circuits. In fact, Maxwell proved the identity 
of electricity and light by showing that they moved through the 
ether with the same velocity —196,400 miles per second—and in | 
the same undulatory fashion. If the alternations could be gene- 
rated with a frequency of fifty billions of waves per second we 
should see electric waves as light rays. Electric waves and light 
waves differ only in their length. Hertz detected and measured 
these electric waves. Attempts have been made to utilise them, 
but so far not with much practical success, 


The lecturer next proceeded to consider the practical 
generation and applications of electricity. Referring to 
the electrical treatment of substances, he said :— 


The elements and their useful compounds are rarely, if ever, 
found pure. Impurities have to be sifted away. Ores, raw pro- 
(luce, rocks, and earths have to be subjected to various processes of 
refining and conversion to extract from them that which is wanted. 
The electric current, by the above operations, has proved to be a 
powerful agent to break up crude materials into their useful and 
useless constituents. The electro-chemical industries of the world 
are very extensive. According to Professor Borchers, the eminent 
electro-metallurgist, the world manufacture of calcium carbide for 
the production of acetylene gas is utilising a power equal to 180,000 
horse-power ; that of the alkalies and the combinations of chlorine 
for bleaching, 56,000 horse-power ; of aluminium, 27,000 horse- 
power; of copper, 11,000 horse-power; of carborundum, 2600 
horse-power ; and of gold, 455 horse-power. Electroplating is one 
of the staple manufactures of Sheffield and of Birmingham. There 
are nearly 200 firms working at the former place, and over 100 at 
the latter. The decomposing bath and the are furnace are revo- | 
lutionising many industries. Phosphorus is now being produced 
in England in large quantities from corundum, and aluminium | 
from beauxite is extending in use and being reduced in price. 
Post-office is using aluminium for telephone circuits. I have re- 
commended its use on a very large scale in the interior of Africa, 
where transport is so costly. We can get the same conductivity 
as with copper with half the weight, and at a less price, and we 
can put up a line telegraphically ten times better than of iron for 
Jess money. 

A railway signal-box is an electrical exhibition. Every line is 
protected by its own electric signal. Every distant outdoor 
mechanical signal is repeated back. The danger signal is locked, 
and cannot be lowered to “line clear” until it is unlocked by the 
train itself or by the distant signalman. Mr. F. W. Webb is not 
oy. working the outdoor signals themselves by electrical energy, 

nut he is moving the points and switches by the same means. So 
far the experience gained at Crewe during a period of about twelve 
— from the working of a signal cabin containing about sixty 
ting has been such as to justify confidence and the extension of 
vg system, and some ten cabins containing about 1000 levers will | 
{ provided. The apparatus has been designed to work in with, as | 

ar as possible, the standard signalling apparatus of the London | 
and North-Western Railway. 


> 
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the motors. The object of this electric working is primarily to 
reduce the manual labour of the signalman and enable him to pay 
more attention to the movements outside his cabin; increased 


great centres of industry the number of foreigners is becoming very 


great. Unskilled labour is almost monopolised by Irish, Italians, 
and Slavs from Hungary, the men of the two latter nationalities 


speed of working; the removal of obstructions on the ground being brought over in great gangs by contractors, usually also 
caused by the numerous wire and rod connections necessitated by | foreigners, whose business it is to plunder the wretched emigrants. 


the present system ; and, finally, a reduction in the number of 


There can be little doubt that these unhappy labourers, though 


signalmen employed. hus electricity adds to the security of life. | paid a dollar a day, or 24s. a week, are among the most miserable 


It supplies the railway man with a new sense and the engineer with 
a new power. 


He then discussed the transmission of power, trans- 
formers, electric units, &c. :— 


We underrate very much the progress made in the United 
Kingdom in different industries, owing to the secretiveness of the 
British manufacturer. He will not report what he is doing in the 
Press, and the Press leaves him severely alone. Electricity as an 
economiser, by increasing the speed of output, and by reducing 
waste, is as much at the disposal of the British as of the American 
manufacturer. But John Bull clings with affectionate and con- 
servative fervour to the capital expended by his grandfather, 
while Uncle Sam does not hesitate to chuck obsolete plant on the 
scrap heap, if, by doing so, he can increase his business. Progress 
in the States is also not so seriously checked by trades unionism 
as itis here. I am told that the Bricklayers’ Union in England 
limits a man’s daily work to laying 400 bricks, while in the States 
he does 1200! This limiting of the output of labour is a much 
more serious tax on the nation than a war tax. It drives trade 
out of the country, it restricts the intelligence and lowers the tone 
of morality of our working classes. It is a disease to be grappled 
with. On the Clyde and the Tyne, and indeed wherever ship- 
building, is flourishing, there we find electrical energy driving 
machine tools, holding up plates, and assisting in various processes. 
In many large machine works cranes and travellers are moved by 
it. At Boston, U.S.A., crossing the Charles River and uniting 
Charlestown, the scene of the famous battle of Bunker's Hill, 
with its headquarters, is a new bridge 100ft. wide and 1920ft. 
long, having a draw of 240ft. span, weighing 1200 tons. This 
draw is opened and closed by electric motors. In the Post-oftice 
we have introduced electric motors very largely. At Leeds they 
are used for driving pneumatic pressure and vacuum pumps, 
employed there to work the pneumatic tube system. They are 
also used for working automatic stokers, ventilating fans, and 
lifts. 

It is for traction purposes that electricity is making such gigantic 
strides. In the United States tramway working by its means has 
become practically universal. In the United Kingdom it is making 
rapid way, and in connection with electric lighting it is giving 
great economical results. The combination of the two systems is 
most effective. In St. Helens, in Lancashire, where 13,435 eight 
candle-power lamps are connected, and a small tramway system of 
nine cars simultaneously running is at work, the works costs have 
been brought down from 3°23d. per unit to 0°67d. per unit. The 
price for electric light has been reduced from 6d. to 44d. per unit, 
and it will probably be lowered to 34d. This is after only eight 
and a-half months’ working. St. Helens is an object lesson to all 
municipalities, especially to Glasgow, where a very false start has 
been made. 

Electric railways are also growing apace. A bold attempt is 
being made by the Metropolitan railways to work the existing line 
in such a way as not to interfere with the existing tratfic or even 
with the permanent way. A new train of six coaches, weighing 
180 tons, having a motor car at each end weighing 54 tons, is 
about to run between Earl’s-court and High-street, Kensington. 
Each motor car is mounted on bogies, and each bogie has two 
electric motors, so that there are eight driving wheels, each bear- 
ing 6°75 tons. The driving wheels have diameters of 47in. The 
length of the train is 240ft. Each motor is rated at 200 horse- 
power, or a total of 800 horse-power for each motorcar. But there 
is a wide margin, and we have already applied 950 horse-power in 
starting a load of 270 tons on the incline of 1 in 43. 

We shall increase the mean speed of the metropolitan trains from 
11 miles per hour to 15, and thereby increase the capacity of the 
line over 30 per cent. On the Metropolitan the 180-ton train ac- 
quired 20 miles an hour in 200ft., and when going at the same 
speed, it was stopped in 130ft.—half its length. Smart work on 
such a railway depends on the rate at which trains can be emptied 
and filled. The English system of compartments and side doors 
facilitates this. It would be still further expedited if we could 
have one platform for entry and one for exit, and one class 
only. 

A consideration of the use of electricity in war, in 
civil engineering, in sanitation, and in weaving, followed. 
An excellent lecture concluded with the following pas- 
sage :— 

We can scarcely hope for new sources of energy to be discovered, 
but there are some existing ones we have not touched yet. When 
the evil day arrives for our coal supplies to give out we may per- 
taps be able by the aid of electricity to utilise the heat of the sun 
and the tides of the ocean. There is, however, a vast illimitable 
store of energy not only in the rotation of the earth upon its axis, 
but in the internal heat of this globe itself. As we descend, the 
temperature gets higher and higher. It ought not to be difficult 
to reach such temperatures that, by thermo-electric appliances, we 
might convert the lost energy of the earth’s interior into some use- 
ful electric form. 


THE ITALIAN TROUBLE IN NEW YORK. 


To those of our readers who are interested in the ques- 
tion of labour in the United States we commend the 
following article, which we reproduce from the Spectator. 
Cheap labour is a powerful element in competition. None 
but highly-educated nations have dispensed with slavery. 
Its form may be modified, but in essence it exists. The men 
of the present generation remember the days when the 
Southern States of North America depended for prosperity 
onslave labour. The same conditions of climate, people, 
race, exist to this day, all over the world, continually operat- 
ing to modify the relations between ruler and ruled, em- 
ployer and employed, capital and labour. Thus it comes 
to pass that the people of the United States, the right- 
thinking people, are faced day by day with a problem, 
the nature of which is excellently set forth by our con- 
temporary. 

It would be a striking instance of the occasional irony of fate, 
if the first outbreak of the long-predicted war between labour and 
capital should occur in the United States ; yet there are several 
influences working towards that improbable end. Owing to the 
feeling that property is always in danger, and must be pro- 
tected, its rights are defended with less restraint in America 
than in any country in Europe, the capitalists never hesitating 
to crush resistance at any sacrifice of life. 


the anger of the employed when irritated is unusally fierce, the idea | 


being that in a republic economic suffering and excessive economic 


The interlocking frame may be said | inequalities are somewhat unnatural or contrary to the objects of 


to be the ordinary mechanical frame in miniature, occupying one- | the constitution. Men, too, fly readily to arms, and the employers 


third of the space, 


The levers—about 6in. in length—are placed | possess wealth and political power such as hardly exist in Europe, 


i two tiers, and are manipulated in the same way as the levers of | where the rich, besides being less powerful, are restrained by a 


4 mechanical frame, consequently the signalman accustomed to the | hundred influences over which wealth has no control. 


old type has nothing to learn in the new. The levers are mechani- 


Lastly, the 


mixture of nationalities is beyond all precedent. The dominant 


po Do sg by means of tappet locking, and they control carbon | majority of the whole population is still of Anglo-Saxon descent, as 
cs by which the 110-volt electric current is transmitted to | is proved by any list of presidents or other eminent men, but in the 


At the same time | 


| 


of mankind. Under pretext of repaying themselves, the con- 
tractors sweat their wages, rent is enormously high, and the 
emigrants, whose single ‘object is to accumulate enough to live on 
in their own European villages, :bsolutely will not spend the whole 
of what remains to them in leading decent lives. They herd 
together therefore in masses, defy all sanitary laws, eat the least 
wholesome food, and perish of sickness, there is reason to believe, 
like the poorest class in besieged cities. Leading philanthropists 
of New York have told us that the slums of London are palaces in 
comparison with some of the foreignquarters of their own city, and 
that, as compared with the lot especially of Italians, our unskilled 
workmen when they speak of poverty do not know what it is. 
Disappointed, overworked by at least two hours a day, capable by 
nature of mad excitement, and at once despised by the population 
as uncivilised beings and detested by them as unfair competitors, 
perpetually worked on by agitators of various kinds, and bound 
together in secret societies, it is no wonder if the temper of the, 
foreigners rises occasionally to the revolutionary pitch, and they 
break out in what is really insurrection, though it is not so called. 

An explosion of the kind has just occurred in New York. A 
lody of eight hundred Italians were employed in constructing a 
great dam for a reservoir, a few miles from the city, when finding 
that their wages—of which after rent and the ‘padrones” 
were paid, they probably did not receive more than half in cash— 
would not allow of savings, they struck and demanded a larger 
allowance. The capitalists who are building the dam refused, and 
the furious Italians, who, it is said, had been buying cartridges, 
fled to a hill in the vicinity, announced that they would kill any 
blacklegs who might be engaged, and finally threatened, if assailed 
by a superior force, to blow up with dynamite the great dam of 
the Croton reservoir, upon which New York depends for its supply 
of water. This would mean the suspension of drinking, and, in 
fact, of industry, in a city now containing two and a-half millions 
of people, besides the destruction of the villages commanded by 
the reservoir, which is one of the glories of New York, and, as 
may be imagined, of vast extent. The strikers, in fact, designed 
to produce a catastrophe such as has rarely befallen any first-class 
city, and one which would drive the whole white population of the 
Union nearly mad with fury and the desire of revenge. Anappeal 
was accordingly made to Governor Roosevelt, a soldier whose energy 
had been proved in the Cuban operations, and he instantly called 
out three of the best militia regiments of the State. They 
responded at once, the works were occupied by soldiers, ‘‘ black- 
legs ” were brought in by the hundred, and though one sergeant 
has been murdered, there has as yet been no open warfare. 

The danger has been averted for the moment, but there is no 
doubt that it was a real and terrible one, for the Italians, most of 
whom are Neapolitans and Sicilians, are capable of rising to the 
true Anarchist temper, and destroying themselves and the com- 
munity rather than not make their vengeance felt. There seems 
to be no question that their threat was one which could be carried 
out if they were wicked enough to execute it, and we have 
only to imagine East London suddenly deprived of water to 
imagine what the consequences would have been. The danger, 
moreover, dves not come from the strikers alone. New York is 
almost a foreign city. There are literally tens of thousands within 
the Mayor’s jurisdiction who are unbound to the city by any tie 
except residence, who are burning with anger at the contrast 
between the lot they had expected and the lot under which they 
suffer, who see all around them evidences of limitless wealth and 
unbounded prodigality, and who would risk their lives if they could 
see even a chance of a fairer distribution of the resources their 
labour helps to create. If they could find arms and a leader they 
might, in their fury, try to wreck the city, and they are ignorant 
enough to believe that they, who, be it remembered, have been 
mostly drilled soldiers, are strong enough to extort terms even from 
the State. The danger is a permanent one, and is not wholly 
removed by the fact that if time were given to appeal to the State, 
as distinguished from the City of New York, reinforcements would 
pour in from the country districts such as must speedily extinguish 
any insurrection in the blood of its fomenters. The authorities are, 
therefore, deliberating over plansfor preventing trouble, and have, 
it is said, resolved to send home great bodies of the Italian 
emigrants. That, however, might provoke the very insurrection 
they desire to avert, or make discontent universal among the entire 
class of labourers, the ‘“‘ Hungarians” and Poles fearing lest the 
precedent might be applied to themselves. They would resist. and 
forcible expulsion might produce most serious international compli- 
cations, for though the threats of Italian intervention can hardly 
be anything but words, Italy being no more able to contend with 
America than Spain was, the Triple Alliance represents a vast mass 
of physical force, at the disposal of Powers which already regard 
the union with strong disfavour. The Austrian Government could 
not resist a Hungarian demand for protection, nor could the German 
Emperor neglect a unanimous request for aid from both Austria 
and Italy. The capitalists, too, would resist wholesale deportation, 
for their check upon the rise in wages is their power of importing 
these masses of half-civilised labourers, and when they are united 
their power in an American State is very great. We doubt 
that expedient of expulsion, and it is not easy to perceive 
any effective alternative. Measures such as we should adopt 
for remedying the just grievances of the emigrants are improbable, 
Americans, as we understand them, being firmly determined to 
leave all contracts free, and in spite of the most strenuous efforts 
of philanthropic individuals, feeling much less sympathy with thé 
sufferings of their half-civilised guests than would be entertained 
in London. They despise them, in fact, for their unreason, for 
their superstitions, and for their consent to live without the con- 
veniences of civilised life. They regard them, if the truth must 
be brutally spoken, as a kind of white negroes, useful while they 
will provide cheap labour for rough work, but otherwise rather a 
nuisance to the general community. They will therefore, we 
fancy, be forced by circumstances and the absence of alternatives 
into two lines of action—one, an increased severity in their restric- 
tions on immigration, severity such as will really prevent the 
importation of ninety thousand Italians in a year, as happened in 
1899 ; and the other a decided, probably even a visible strengthen- 
ing of the means for rapidly suppressing any incipient insurrection. 
That seems necessary in the circumstances of New York, just as 
it is necessary in London to keep a guard in the Bank, powder 
being easily drowned if the water is applied five minutes before 
the explosion. For the rest, the United States, with their vast 
area, their endless cities, their common schools—which are, how- 
ever, a little enfeebled in their action in the case of Catholics 
and their vigilant militia, can absorb the present swarm cf Italians 
and Slavs, if only it is not. indefinitely increased.. It comes. to 
that— America, to remain as she is, must cease to be the refage of 
destitute mankind, a great change which, curiously enough, the 
late Charles Pearson prophesied would occur before the century 
was complete. 


CATALOGUES. 


Tue Blaxton Engineering Company, Limited, Old-street, Londen, 
E.C. The “Samson” oil and gas engines—Johnston’s patent. 
This is a “‘one-revolution” cycle engine, by which an impulse is 
obtained every revolution. 

H. W. Caldwell and Son, Company, Chicago, Ill., U.S.A. This 
is a tastefully-appointed brochure containing an illustrated descrip- 
tion of this company’s works in Chicago, the products of which are 


elevating, conveying, and power transmitting machinery. 
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WORKMEN’S COMPENSATION CASES. 


{th—Cowt ef Appeal.—Plaintiff, Osborn; defendants, 
Vickers, Sons, and Maxim, Limited.—This was an appeal from an 
award made by Judge Waddy, Q.C., in the Sheftield County-court. 
The plaintiff, Robert David Osborn, was an iron planer in the etm- 
ployment of the defendants, Vickers, Sons, and Maxim, Limited, 
and on March 20th, 1899, he was injured by an accident arising 
out of and in the course of his employment. His average weekly 
earnings had amounted to £2. The doctor attached to the de- 
fendants’ firm, who was employed and paid by them, attended 
him. The defendants paid the respondent £1 a week from the 
first fortnight after the accident. In August another doctor was 
called in to examine him in consultation with the firm's medical 
man. On October 21st the tirm’s doctor reported that the plaintiff 
was completely recovered from the accident, and the defendants 
thereupon discontinued paying him the £1 a week. On December 
5th the plaintiff filed with the Registrar of the County-court a 
request for arbitration to assess the compensation payable to him 
under the Act. No notice of the accident had been given. The 
defendants in their answer did not take the objection that no 
notice of the accident had been given, nor that the claim for com- 
pensation was not made within six months from the occurrence of 
the accident. They stated in their answer that they had paid 
compensation to the plaintiff from fourteen days after the date of 
the accident up to October 21st at the rate of £1 per week, and 
they denied their liability to pay further compensation in respect 
of the injury on the ground that the plaintiff was not then 
suffering from the effects of the accident, and that if he 
was incapacitated from working it was from causes independent 
of and apart from the accident. The defendants thereupon 
desired to have the plaintiff examined by a medical man under 
Clause 3 of Schedule 1 to the Act, but the plaintiff's solicitor 
refused to consent unless the defendants paid the fee for the 
attendance of the plaintiff's medical man at the examination. On 
December 27th the defendants filed a supplemental answer stating 
the refusal of the plaintiff to submit himself to a medical exam- 
ination as required by the appellants in accordance with Clause 3 
of Schedule 1. The hearing of the arbitration was fixed for 
January 5th, 1900, and upon that day the defendants applied for a 
stay of proceedings upon the ground that the plaintiff had refused 
to submit himself to a medical examination as required. The 
County-court Judge ordered that there should be no stay of 
proceedings, but that the plaintiff should submit himself for 
examination by a duly qualified medical practitioner on the 
defendants’ behalf, the defendants paying the plaintiff £1 1s. for 
the attendance of a medical practitioner on his behalf on such 
examination, and he adjourned the hearing of the arbitration. 
The defendants contended that the County-court Judge had no 
power to impose the condition that they should pay for the 
attendance of the plaintiff's medical man at the examination. By 
Clause 3 of Schedule 1, ‘‘ Where a workman has given notice of an 
accident, he shall, if so required by the employer, submit himself 
for examination by a duly qualified medical practitioner provided 
and paid by the employer, and if he refuses to submit himself to 
such examination, or in any way obstructs the same, his right to 
compensation and any proceeding under this Act in relation to 
compensation shall be suspended until such examination takes 


ace. 

On behalf of the defendants it was contended that the County- 
court Judge had no power to impose the condition which he did. 
Clause 3 of Schedule 1 was imperative. The plaintiff could not say 
that the clause did not apply on the ground that no notice of the 
accident had been given. The defendants in their answer did not 
take that point, the sole question being whether the plaintiff had 
recovered from the effects of the accident, and therefore the case 
must be treated as if every step in the proceedings had been properly 
taken. If the defendants had intended to raise the point that no 
notice of the accident had been given, or that the claim for com- 

nsation was made too late, they would have been bound, under 

ule 17 (1) of the Workmen’s Compensation Rules, 1898, to have 
taken the objection in their answer. 

Counsel for the plaintiff contended that Clause 3 did not apply, 
as no notice of the accident had been given. The clause was 
governed by the words, ‘‘ Where a workman has given notice of 
an accident.” He also contended that the Judge had a discretion 
under the clause to impose the condition. The plaintiff had 
already been examined by a medical man in the preceding August, 
and the Judge might well have thought that if the defendants 
wanted to have him examined again they should pay the plaintiff's 
expenses in the matter. 

The Court allowed the appeal. 

Lord Justice CoLLINs said that in his opinion the County-court 
Judge was wrong. The application for the examination of the 
workman was made under Clause 3 of Schedule 1. The workman 
was injured by an accident while in the employment of his masters. 
No notice of the accident appeared to have been given, but the 
workman was attended by the doctor empluyed and paid by the 
masters. The workman was paid a weekly sum of £1, being 50 
per cent. of his former average weekly earnings, for a considerable 
period after the accident. On one occasion a consultation took place 
between the doctor employed by the masters and another doctor who 
wascalled in toadviseas to the treatment to beadopted. Thencame the 
time when the doctor thought that the workman had recovered from 
the effects of the accident. The workman was of a different opinion, 
and proceedings were taken by him to have the compensation to 
which he claimed to be entitled under the Act of 1897 assessed by 
arbitration. No objection was taken by the masters that no notice 
of the accident had been given, nor that the claim for compensa- 
tion was made after the expiration of six months from the occur- 
rence of the accident. By Sec. 2, Sub-sec. 1, of the Act of 1897, 
‘* proceedings for the recovery under the Act of compensation for 
an injury shall not be maintainable unless notice of the accident has 
been given as soon as practicable after the happening thereof. 

- . and unless the claim for compensation with respect to such 
accident has been made within six months from the occurrence of 
the accident causing the injury, or in case of death within six 
months from the time of death. Provided that the want of or any 
defect or inaccuracy in such notice shall not be a bar to the main- 
tenance of such proceedings if it is found in the proceedings for 
settling the claim that the employer is not prejudiced in his defence 
by the want, defect, or inaccuracy, or that such want, defect, or 
inaccuracy was occasioned by mistake or other reasonable cause.” 
The workman having started these proceedings without giving 
notice of action, and after the six months had expired, now said 
that, notwithstanding that he was in default in not giving notice of 
the accident, he could now turn round and allege that it was a con- 
dition precedent to his examination by a medical man that he 
should ce given notice of the accident. To his Lordship’s mind 
that was an impossible position for the workman totake. In order 
to cover the omission to give notice of the accident the workman 
must be deemed to have shown, or the masters must be taken to 
have admitted, that the latter were not prejudiced by the want of 
notice. Therefore, the workman took these proceedings, subject 
to the right of the masters to insist upon his submitting himself to a 
medical examination as required by Clause 3 of Schedule 1, just as 
if notice of the accident had been given. This point was taken for 
the first time in this Court. It was not taken aad the County- 
court Judge. The application by the masters that the workman 
should submit himself to an examination by a medical man on their 
behalf was met at the hearing by a request that the order should 
only be made upon condition that the masters paid for the 
attendance of the workman’s doctor at the examination. It was 
also said that the workman had been already medically examined 
by a doctor in August last on behalf of the masters. But that 
objection was quite irrelevant, because the doctor was called in for 
the benefit of the workman himself to consult with the doctor who 
was attending him as to his treatment. It wasnot an examination 
under any provision of the Act, but was only done by voluntary 


arrangement between the masters and the workman. If an obliga- 
tion to submit to medical examination existed under the Act, it 
was immaterial that the workman had previously allowed himself 
to be examined by another medical man for a different purpose not 
under the Act. The masters therefere had a right to require the 
workman to be examined by a medical practitioner employed and 
paid by them. That being so, what jurisdiction had the County- 
court Judge to impose the condition that the masters should pay 
the fee of the workman’s doctor for his attendance upon the ex- 
amination? He~—the Lord Justice—did not say that there might 
not be very special circumstances which would make it reasonab‘e, 
and it might be almost necessary, on account of the state of health 
of the workman, to have the workman’s own medical man present 
at the examination. That might be a possible case as to which he 
would say nothing. But no such case was made out here. The 
only point taken was that the County-court Judge had a right to 
impose the condition which he did when making the order. In 
his opinion, it was extra vires of the Judge to impose such a condi- 
tion. The appeal must therefore be allowed. 

Lord Justice VavGHAN WILLIAMS and Lord Justice RoMER 
agreed, 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Railway Engineering Association.—A new and unusually strong 
association has been formed to promote the improvement and 
development of railway engineering, which is a branch hardly 
given due attention by the civil engineering societies. This new 
organisation is termed the Railway Engineering and Maintenance 
of Way Association. Its president is Mr. Wallace, assistant 
second vice-president of the Illinois Central Railroad, and formerly 
chief engineer of that road. Its vice-presidents are Mr. Petersen, 
chief engineer of the Canadian Pacific Railway, and Mr. Curtis, 
engineer of maintenance of way of the Southern Pacific Railway, 
while its directors are the chief engineers and general superinten- 
dents of several of the most important American and Canadian 
railway systems. Several of them are members of the Institution 
of Civil Engineers and the American Society of Civil Engineers. 
The questions of construction and maintenance will be considered 
not merely from an engineering point of view, but from the 
economical and operating points of new. There are at present 
about 300 members, about half of whom were present at the first 
annual meeting, held in Chicago in March, and although this was 
the first general meeting, every one of the fourteen standing com- 
mittees had at least a preliminary report. It is not intended to 
have complete or final reports, but to have the committees’ report 
annually upon some particular phase or phases of the subjects sub- 
mitted to them, in the endeavour to crystallise scattered and per- 
sonal ideas into some standards and to disseminate information 
respecting not only actual practice, but also the principles 
underlying methods of practice. The several committees are as 
follows :—(1) Yards and terminals, (2) earthworks, (3) building, 
(4) masonry, (5) water supply, (6) signalling and interlockin 
plants, (7) sleepers, (8) rails, (9) ballasting, (10) organisation anc 
rules, (11) records, accounts, and reports, (12) permanent way, (15) 
bridges and trestles, (14) signs, fences, cattleguards, and level 
crossings, At the banquet the whole party of some 250 members 
and guests sang ‘‘ God Save the Queen” standing, out of compli- 
ment to the Canadian members. 

A country electric ra‘lray.—An electric light railway or country 
tramway 73 miles long will soon be in operation, extending from 
the city of Detroit toa number of small towns, and terminating 
at Port Huron. The first part of the line, as far as Mount 
Clemens—20 miles—has been in operation for some years, and has 
been operated by double-bogie cars running at 25 miles an hour. 
This part of the line is built at the side of a public road, but the 
extension is built on private land bought by the company. The 
permanent way consists of 70 lb. flange rails on cedar sleepers in 
stone and gravel ballast, the rails being cross-bonded at intervals 
of 600ft. The power station is about midway between the 
termini, and is situated on the lake shore, 200 yards from the 
main line. This is convenient for water supply for the boilers and 
condensers, and coal may be delivered by barges, though 
ordinarily the coal will be delivered on a siding by the Grand 
Trunk Railway. There are three Westinghouse engines of 1000 
horse-power, having cylinders 214in. by 22in., and 37in. by 22in., 
and running at 215 revolutions per minute. Each is directly 
connected to a 500-kilowatt Westinghouse three-phase generator. 
The two exciter equipments consist each of a vertical single-acting 
single-valve compound engine, directly connected to a multi-polar 
125-volt dynamo. [Either one is large enough to excite the 
three main generators and to light the power station. There are 
four Babcock and Wilcox water-tube boilers of 500 horse-power, 
equipped with mechanical stokers, and carrying 155 lb. of steam. 
There will be five sub-stations. One of these has two 200-kilo- 
watt rotary converters, receiving three-phase current, and 
delivering direct current to the trolley wire and the low-tension 
feeder. Two will have three rotary converters and six 150-kilo- 
watt transformers to lower the voltage from the high-tension 
lines to a voltage suitable for the rotaries. The other two sub- 
stations will have two 200-kilowatt converters, and three trans- 
formers. Cars will have a schedule speed of 27 miles per hour, 
with a maximum speed of 45 miles between stations. For goods 
traffic an electric locomotive will haul special cars, and the 
ordinary railway goods wagons, 

Engines for electric tramway plant.—The new central electric station 
of the Third Avenue Electric Raitway in New York, recently 
described in a former letter, will have a power equipment of 
72,000 horse-power, with amaximum capacity of 100,000 horse-power. 
There will be sixteen generators, each driven by a vertical, cross- 
compound condensing engine, the generator being mounted on the 
main shaft, between the cylinders. The engines are rated at 
4500 horse-power, at 75 revolutions per minute, with a maximum 
of about 7000 horse-power. The cylinders are 46in. and 86in. 
diameter, with a stroke of 5ft. Each cylinder is mounted on a 
heavy standard of box section, with lower legs like an inverted Y, 
and these are bolted to bed plates of box section. The cylinder 
heads are chambered and contain the steamand exhaust valves and 
passages. The pistons will be of cast steel, with cast iron wearing 
and packing rings; piston-rods 9in. and 10in, diameter, of open- 
hearth steel. The valves will be of the rolling type, with double 
ports, operated by releasing valve gear, and designed to permit of 
carrying steam to three-quarters stroke, with rapid release at this 
extended cut-off. The steam and exhaust are driven by separate 
excentrics for both high and low-pressure cylinder. The cross- 
heads will be of cast steel, with babbit-faced slides. The 
connecting-rods are of open-hearth steel, 12}ft. long, with solid 
ends, bronze boxes for the 14in. crosshead pins, and cast iron boxes 
for the crank pins. The excentrics are of cast iron, with cast iron 
straps fitted with babbit lining. They are enclosed in a sheet steel 
casing. The main shaft will be 27ft. long, with a maximum dia- 
meter of 39in., having overhung fantail cranks put on by hydraulic 
pressure, and having a fit of 30in. diameter, 19in. long, The main 
journals are 5ft. long, with removable bottom shells on the ball- 
and-socket system, and are fitted with appliances for water circu- 
lation. The receiver will contain a re-heater, with a chamber in 
which live steam surrounds the re-heater pipes. The fly-wheel is 
28ft. diameter, of cast steel, bolted up with steel plates. The 
steam pipe is din, diameter, and the exhaust pipe 30in. 

Hydraulic power plant.—The Hartford Electric Light Company 
has recently put in service a new hydraulic and electric power 


plant. Across the Farmington River was built a concrete dam, 
158ft. long on top, 35ft. high, and 30ft. wide at the maximum 
section. e data was built in two sections, within coffer-dams, 


and is a great monolith, with large roughly-squared blocks em- 
bedded in the concrete, The power station is about 150ft, below 


the dam, with concrete walls to the first floor, and brick 

above, carrying steel roof trusses of 42ft. span. Along the rl 
runs a 15-ton electric travelling crane of ¢ Ose 
two pipe lines from the dam to the power station are 
pipes of 94ft. diameter, enlarged to 12ft. at the ends, where 

enters a turbine chamber 23ft. long, built of ‘in, tach 
There are four Victor turbines, mounted in pairs on horizo 

shafts, with two turbines in each chamber. They work a 
head of 31ft., and develop 1250 horse-power at a speed of} - 
revolutions per minute, the speed being controlled c a Gein 
governor toeach pair of turbines. The shafts pass through stuffy al 
boxes into the generator room, and on each one is mounted 
alternating current two-phase generator of 750 kilowatts +: 
volts, with revolving armatures. The exciters for the alternate 
are driven by small turbines of 45 horse-power, running under fyi 
head at 550 revolutions. For eth | transmission, the presen 
is stepped up from 550 volts to 10,000 volts by stationary ra 
formers, arranged to give a three-phase current on the tens. 
mission line. Copper conductors are used in the power statioy, 
but aluminium cable is used for the transmission line, contin! 
about one-fifth less than copper of the same conductivity, Back 
cable consists of seven jin. wires, with a tensile strength of 
27,700 Ib. per square inch, and an elastic limit of half that amount 
It was required that the ohmic resistance should not excee 
0°05057 ohms per thousand feet. The cable is carried on pole 
and insulated only by 6in. double petticoat porcelain Supports 
The total amount of cable weighs about 60,000 i ; 


LAUNCHES AND TRIAL: TRIPS, 


FikDA, passenger steamer ; built by, The Ferig Shipbuildiy, 
Yard of Arendal, Norway ; engines, triple-expansion, 164in,, Tine 
and 44in, by 30in. stroke, pressure 175 Ib. ; constructed hy, gj, 
Christopher Furness, Westgarth, and Co., Limited ; trial trip 
April 17th ; 13 knots, 

RAEBURN, cattle and cargo steamer ; built by, David and Wy, 
Henderson and Co. ; to the order of, Lamport and Holt, of Pap. 
tick, Liverpool ; dimensions, 405ft., 52ft., 31ft. ; engines, triple. 
expansion, 29}in., 47in., and 78in., by 4ft. 6in. stroke, pressure 
2001b. ; constructed by, the builders ; launch, April 18th. 

INCHMOOR, steel screw steamer; built by, Ropner and Sop, 
Stockton-on-Tees ; to the order of, Walter Runciman and (o,. 
Newcastle-on-Tyne ; to carry, 5600 tons deadweight ; engines, 
triple-expansion, 1200 indicated horse-power ; constructed by, 
Blair and Co., Limited ; trial trip, Apri! 23rd, 12 knots. , 

GLENBY, steel screw steamer ; built by, Ropner and Son, Stock. 
ton-on-Tees ; to the order of, R. Ropner oan Co., West Hartle. 
pool ; dimensions, 277ft. 9in., 39ft. 6in., 19ft. 2in. moulded; ty 
carry, 3100 tons deadweight ; engines, triple-expansion, 800 indi. 
cated horse-power, pressure 160 lb. ; constructed by, Blair an 
Co., Limited ; launch, April 17th. 


AUTOMATIC CoUPLINGS, —On Monday last an experimental 
Great Northern train of six bogie coaches was tested on the ling 
between Doncaster and Grantham. The coupling is one of the 
automatic Janney type, of which there are several varieties, which 
have all been fully illustrated and described in THE ENGINEER for 
July 7th last year, and severalother impressions. That tested on the 
Great Northern train is the ‘‘ buck-eye,” but with this peculiarity, 
the head of the coupling, instead of being solid with the draw-bar, 
is jointed to it, so that it can be turned up and down. When it ix 
down it hangs out of the way, and leaves a hook exposed which 
will take the shackle of an ordinary English carriage. When the 
coupling head is up, a pin passes through from side to side, resting 
in the hook so as to keep the head in position. It then acts as an 
ordinary automatic “Janney” coupler. An ingenious arrange- 
ment is used for putting the side buffers out of use. We shall 
illustrate the coupling in another impression. The experiments 
were in all respects successful. 

THE INstTITUTION OF ENGINEERS. —At the annual meeting 
of the Institution of Civil Engineers, held‘on Tuesday evening, Sir 
Douglas Fox, president, in the chair, the result of the ballot for 
the election of officers was declared as follows :—President, Mr, 
James Mansergh: vice-presidents, Sir William White, K.C.B., 
Mr. Charles Hawksley, Mr, J. C. Hawkshaw, M.A., and Mr. F, W. 
Webb: other members of Council—Mr. Barton (Dundalk); Mr. 
Horace Bell, Sir Alexander Binnie, Mr. B. Hall Blyth, M.A. 
(Edinburgh); Dr. Henry Taylor Bovey, M.A. (Montreal); Mr. C, A. 
Brereton, Mr. T. Forster Brown (Cardiff); Mr. R, Elliott Cooper, 
Mr. G. F. Deacon, Mr. W. R. Galbraith, Mr. G. H. Hill, Mr. 
J.C. Inglis, Mr. Alexander Izat, C.I.E. (Gorakhpur, India); Dr. 
Alexander B. W. Kennedy, Sir James Kitson, Bart., M.P. (Leeds): 
Mr. A. G. Lyster (Liverpool); Mr. John Allen McDonald (Derby); 
Mr. E. Pritchard Martin (Dowlais); Mr. William Matthews, Sir 
Guildford L. Molesworth, K.C.I.E., Mr. Alexander Siemens, Mr. 
Thomas Stewart (Cape Town); Mr. John I. Thornycroft, Mr. 
William Thwaites, WA. (Melbourne); Professor W. C. Unwin, 
B.Sc., and Sir E. Leader Williams (Manchester). The Council 
has made the following awards for papers read and discussed 
before the Institution during the past session : A George Stephen- 
son medal and a Telford premium to Sir Lowthian Bell, Bart., 
LL.D., F.R.S.; Telford medals and premiums to Messrs. H. H. 
Dalrymple-Hay, B. M. Jenkin, F. W. Bidder, and F. D. Fox: 
a Watt medal and a Telford premium to Mr. J. Dewrance; a 
Crampton prize to Sir Charles Hartley ; and Telford premiums to 
Messrs. C. N. Russell and R. A. Tatton. The presentation of 
these awards, together with those for papers which have not been 
subject to discussion and will be announced later, will take place 
at the inaugural meeting of next session, 

TRADE AND BustNess ANNOUNCEMENTS.—We see in the German 
and Swiss papers a notice to the effect that the firm of Brown, 
Boveri, and Co,, and the Parsons Foreign Patents Com- 
pany, Limited, have entered into a contract for the manufacture 
and sale, for electrical purposes, of the well-known Parsons steam 
turbine, in the following countries: France, Germany, Russia, 
Switzerland, and Italy ; and simultaneously the official registration 
of the company constituted to carry out this business has appeared 
in the Zurich Government Gazette, The style of the company is:— 
Aktien-Gesellschaft fiir Dampf-Turbinen System Brown-boveri- 
Parsons, with its head office at Baden, Switzerland,—We are in- 
formed that Mr. H. Mackay has resigned the management of the 
Trusty Engine Works, Cheltenham.—The committee of the (las 
gow International Exhibition, 1901, wanting some portable 
railway plant and rolling stock to prepare the grounds of Exhibi- 
tion, and to transport the goods to be put on exhibit, have placed 
an order for some thousands of yards of portable railway line, and 
the corresponding number of switches, turntables, platform cars, 
and three large bogie cars, with Orenstein and Koppel, manufac: 
turers of portable railway plant and rolling stock, of Bush-lane 
House, Cannon-street, London, who let the whole of the material 
to the committee on hire during the time of the Exhibition.— 
Dorman, Long, and Co., Limited, the owners of the Britannia 
Steel Works, the West Marsh Steel Works, the Ayrton Sheet 
Rolling and Galvanising Works, and the Cleveland Wire Mills, all 
at Middlesbrough ; and the London Girder Yard, Nine Elms, Lon- 
don, have this week been receiving subscriptions for their 4 per 
cent. first mortgage perpetual debenture stock to the amount of 
£400,000, the amount being required to pay off £170,000 » per 
cent. terminable debentures, to provide for the calls to be made on 
the ordinary shares of Bell Brothers, Limited, and to pay for_the 
Cleveland Wire Mills, Since the company was formed in 1S‘7 te 
take over the works of Dorman, Long, and Co., £225,106 has becn 
spent on new plant and extensions, and £170,822 has been applied 
to depreciation and reserve. During the last three years the 


average annual profit of the company has been £74,328, and they 
have paid in that time 6 per cent., 8 per cent., and 11 per cott. 
dividends, besides applying £70,000 for depreciation and reserve 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Business. this week has shown a welcome recovery from the 

holidays of a week ago, and demand has been better in all sections 

f the trade, at the same time that output at the works has been 
ia er. Buying for the new quarter is opening briskly, Home 
merchants are placin orders with some freedom now that prices 
are considered settled again for a time, and exporters are operat- 
i on behalf of the Western Australian markets, South America, 
and also South Africa—the war notwithstanding. Indian trade is 
much affected by the famine, but with other parts of the Far East 
_notably Japan, and China, and the Straits Settlements—an 
encouraging number of inquiries are coming forward. 5 

Orders for bars, hoops, tube strip, and nut and bolt and rivet 
iron are plentiful, and the lately advanced prices are well sus- 
tained. The marked bar firms seem satisfied with £11 10s. as 
their basis, but there is nevertheless a feeling that the high price 
of coal and pig iron, coupled with the late advance in ironworkers’ 
wages, would have justified another advance. Earl Dudley’s bars 
were quoted to-day—Thursday —in Birmingham at £12 2s. 6d. for 
the L. gp brand, while his lordship’s Hurst qualities started 
at £11 2s. 6d. 
~~ unmarked bar makers en they were booking a good 
general tonnage at £10 10s. to £10 15s., the last named figure being 
the advance declared on the 13th inst., and there is no question 
that these makers are doing a better business than any one else in 
the trade. North Staffordshire bars were quoted £10 10s., and 
merchant bars £10 

Bars, hoops, and angle iron, are now from £3 to £4 per ton 
dearer than in April last year. Hoops this afternoon were quoted 
£11, delivered Birmingham ; rivet iron, £10 15s. to £11 5s.; and 
tube strip, £10 to £10 10s. 

Sheet iron makers report a fair volume of new business which 
will keep them busy for the next month or two, galvanisers and 
merchant orders showing an increase. Prices of iron sheets— 
singles—range from £10 17s, 6d. to £11 2s, 6d., and doubles from 
£11 to £11 5s. As prospects of galvanisers are so encouraging, 
and will bound up enormously immediately the war is over, owing 
to the immense demand for galvanised sheets which will then rush 
in, it is anticipated, like a flood from South Africa, two or three 
additional black-sheet mills are already being got ready for work. 
Another extension has also been commenced in the best—thin 
sheet iron trade. 

Pig iron still rules buoyant, and sellers report limited stocks and 
firm prices. The new contracts following Quarter-day negotia- 
tions will absorb nearly ell the output for this quarter, so that 
immediate current sales are mentioned at slightly higher figures, 
aided, too, by the stronger position on the week of the Scotch 
and Cleveland markets. Common native pigs are again quoted 
this week 72s. 6d. to 75s., and all-mines 77s. 6d. to 82s, 6d. 
Northampton pigs are 75s. to 77s. 6d. for forge sorts, and Derby- 
shire still 76s, to 78s, Staffordshire and Midland pig iron are 
commanding at the present time the best prices known for 
twenty-five years. Founders’ qualities of pig metal are exception- 
ally dear, 

he steel works are understood to have a good volume of 
material to supply under old contracts, which they were unable to 
complete by the end of March. Current buying of steel by local 
and general consumers is reported to be very satisfactory, as heavy 
steel plates and angles, formerly obtained from the Cleveland dis- 
trict, are now obtained at the district works. Prices continue at 
£9 12s. 6d. to £9 17s. 6d. for plates; girders, £9 2s. 6d. to 
£9 7s. 6d.; and angles £8 15s. to £9 5s. 

There has been some threatening this week of a return of 
American competition in the steel trade. Very little steel has 
been imported recently ; but it is recognised that, when the out- 
put of the United States has overtaken the demand, the competi- 
tion will be a potent factor to be again reckoned with. There have 
been inquiries from America during the last few days as to the 
preparedness of local manufacturers engaged in engineering and 
railway carriage works to take steel billets, but the inquiries were 
not accompanied by quotations. Presumably the last American 
figures mentioned are to be taken as still ruling, and these were 
about £6 15s., delivered at Liverpool, making the price delivered 
into this district about £7 2s.; the British article is being nominally 
offered at £7 15s, for Bessemer, and £8 for Siemens, though 
buyers state that offers of about £7 10s. and £7 15s. respectively 
have not been refused. 


NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchestev.—The position throughout the iron trade of this 
district remains very much as reported last week. Buying of any 
moment continues to be held in check by the unsettled feeling as 
to the future, and the possible effect of the renewed competition 
of America, both in pig iron and steel, is a question of general 
discussion, Makers and manufacturers attach no importance to 
the matter, as they do not consider it possible that either pig 
iron or steel can come over to this country in sufficient quantity 
from the United States to exercise any appreciable pressure on the 
market, or even to very materially relieve the present strain upon 
the English output of raw and finished material. Variousreportsare 
current as to the quantities of pig iron that have already been sold 
in this country, which] in some instances are stated to amount to 
several thousands of tons, whilst further large quantities are 
coming over and are being offered in this market. These reports, 
no doubt, to a large extent are exaggerated, but they have none 
the less a disturbing effect on the market, and encourage specula- 
tive merchants to operate on the ‘bear ” tack for deliveries ex- 
tending over the remainder of the year. The keenest competition 
from America seems, however, to be anticipated in the steel trade, 
and is already making itself felt in the very low prices at which 
American billets have been offered, and also some descriptions of 
manufactured steel. 

The Manchester iron market on Tuesday brought together about 
al average attendance, but little or no buying of any moment was 
the general report. The very considerable fluctuations in warrants 
during the past week, and the undoubted returning competition 
of American brands, tended to check buying of any moment in 
pig iron, Makers still hold to late rates, but some of the specu- 
lative merchants were quoting considerably below current prices 
for delivery over the remainder of the year. Lancashire foundry 
Pig iron might be quoted 82s., less 24; Lincolnshire, 80s. 6d. net : 
and Derbyshire, 81s. to 82s, net, delivered Manchester. Lincoln- 
shire iron’ was, however, being offered through second hands at 
about 1s, under makers’ prices. Forge qualities, delivered 
Warrington, remained at about 8ls., less 25, for Lancashire, 
and 79s, 2d. net for Lincolnshire. Middlesbrough iron was a shade 
easier, good G.M.B.’s being obtainable at 85s, 4d. net, with 
makers’ quotations for some special brands still 86s. 4d. net ; 
merchants, however, were prepared to sell over the year at 2s. 
below these figures. Prices for Scotch iron were also irregular, 
fanging from 83s. 6d. to 84s, 6d. net, delivered Manchester docks, 
for Eglinton and Glengarnock, with sellers for forward delivery at 
about 81s, 6d. to 82s, Sales of American pig iron were again a 
feature on the market ; there were reports of a fairly large amount 
of business having been put through for August and Septem- 
ber next, and American iron was certainly being offered very 
freely for forward delivery. Buying, however, has been chiefly on 
the part of consumers probably unable to obtain other brands, 
Merchants so far not having been induced to operate to any extent, 
as they do not consider present prices sufficiently tempting for 
pay thing like speculative business, The basis on which business 

as been done has averaged about 78s, to 79s, net, delivered Man- 
chester docks 


Business coming forward in the finished iron trades, although 
generally only moderate in weight, continues sufficient to take 
away anything that makers have to offer beyond deliveries on con- 
tracts already entered into, and prices are very strong at £10 5s, as 
the mini basis for L hire, and £10 10s. for North Stafford- 
shire bars delivered here. Sheets remain at about £11 5s. to 
£11 7s. 6d.; and hoops, £10 12s, 6d. for random, to £11 17s. 6d. for 
special cut lengths delivered Manchester district, and 2s. 6d. less 
for shipment. 

In the steel trade American competition is making itself felt, 
especially as regards billets, and some descriptions of finished 
material, and this is tending to ease down the quotations of 
English makers. Hematites are firm at about 96s., less 2}, as the 
basis makers’ quotation for No. 3 foundry qualities. For billets, 
however, makers have had to give way in the face of American 
sellers at £6 12s. 6d. to £6 15s, Liverpool, and Lancashire billets 
could scarcely now be quoted above £7 5s, to £7 10s. net cash, 
delivered Manchester. Steel bars range from £9 12s. 6d. and 
£9 15s. to £10 5s. per ton, and boiler plates £10 5s., less 2}, 
ae here; but some advance on slates is now being dis- 
cussed, 

Generally, the position of the engineering trades in this district 
remains unaltered, all the leading branches continuing actively 
employed, with most of the principal firms full of work, at any 
rate over the remainder of the year. 

I hear reports to the effect that Mr. F. H. Rose, organising 
delegate for the No. 2 district of the Amalgamated Society of 
Engineers, which covers the bulk of the Lancashire branches ex- 
cept those in the immediate neighbourhood of Manchester, and 
who last year was suspended by the executive, but subsequently 
re-elected by the district members, has now resigned his position, 
and has, it is rumoured, undertaken journalistic work in connection 
with one of the local newspapers. 

The other 5 had an opportunity of inspecting an improved 
form of cotton belting—the Phoenix brand—which is being intro- 
duced by Robert Stevenson and Brother, Limited, Bridge-street, 
Manchester. This belting is made of American cotton duck cloth, 
and is so constructed that the full width conforms to the crowning 
face of the pulley over which it runs, whilst there is equal trans- 
verse strain. The edges are round, the seam being in the centre 
of the belt itself, which is folded so as to allow the centre to be 
specially strengthened, to permit and sustain the motion of the 
belt on the pulleys, The belt will withstand exposure to heat, 
water, oils, acid, and varying weather conditions, and runs steadily 
and evenly with comparatively little stress on the bearings. [I 
may add that Messrs. Stevenson are supplying one of their Phoenix 
belts, 120in. wide, for main driving requirements, to transmit 
1800 horse-power at a large glass works in Belgium. This, it is 
stated, is the widest belt that has, so far, been made for either 
driving or carrying purposes, 

At a meeting of the Manchester Association of Engineers, held 
on Saturday last, it was announced that the following visits of 
inspection had been arranged for the summer months :—April 28th, 
Coppall Colliery, Wigan ; June 23rd, Messrs. Yates and Thom’s 
works, Blackburn ; and July 23rd, the R.M.S. Oceanic, the latest 
addition to the White Star line, which will be inspected at 
Liverpool. 

A general scarcity of supplies in all descriptions of fuel continues 
to be the most noticeable feature in the coal trade of this district, 
and the position is certainly one which, especially to large users, 
must cause considerable concern with regard to the future. Even 
in house-fire qualities, notwithstanding the advanced season of the 
year, collieries are short of supplies, and in many cases have to 
buy whcre they can in other districts to enable them to keep up 
deliveries to customers, with the result that prices are exceedingly 
firm at the full list quotations, and there is no probability that 
there will be any easing down as is usual during the slack summer 
season. With respect to other descriptions of fuel there is a 
continued pressure of demand both in the lower qualities of round 
coal for steam and forge purposes, and in slack for engine fuel, in 
excess of the present output of the pits, and the tendency of 
prices continues in an upward direction. 

At the meeting of the Lancashire Coal Sales Association held in 
Manchester on Tuesday it was agreed that an advance of 6s. per 
ton on last year’s prices should be quoted on all steam and forge 
coal contracts for the ensuing twelve months, whilst for engine 
classes of fuel it was decided that the minimum price after May Ist 
should be fixed at 10s. 6d. per ton, with quotations for higher 
qualities in proportion. Common round coals for steam and forge 
purposes, taking the basis of the forward contract prices, can 
scarcely now be quoted under 13s. 6d. to 14s. 6d. per ton, with 
slack ranging according to quality from 10s. 6d. to 11s, 6d. per 
ton. 

This decision of the Coal Sales Association will determine the 
attitude of the Lancashire coalowners generally, with regard to 
the forthcoming important railway contracts, and confirms what I 
have previously stated as to their intention to hold out for an ad- 
vance of 6s. per ton over last year’s rates. I understand that a 
comparatively small quantity of locomotive fuel has been sold at 
an advance of 5s. over last year, but any further contracts taken 
will now have to be at the full advance of 6s, In gas coal 
one or two contracts have been placed at the advance of 5s. over 
last year, which the Lancashire coalowners recently decided upon 
as the minimum basis for the ensuing twelve months, 

For shipment, business comes forward only slowly, buyers 
apparently holding back from paying the basis price of 16s, per 
ton for steam coal, delivered ports on Mersey, and in some in- 
stances, with the object of securing business, sales have been put 
through at about 1s. per ton under this figure, but the association 
prices are unchanged. 

The demand for coke continues in excess of what makers can 
produce, and there is a steadily hardening tendency in_ prices, 
with quotations ranging from 24s, to 25s. for furnace qualities up 
to 30s. and 32s, for foundry cokes at the ovens, 

Barrow.—The hematite pig iron trade is steady, so far a the 
consumptive market is concerned, but warrant iron is depressed, 
and sales are noted at 84s, 1d. net cash, buyers offering 1d. less. 
During the week prices were down at 81s, 9d. Makers have re- 
fused to follow this depreciation in values, especially seeing the 
high price of iron ore and coke, and they still quote 86s, to 90s. 
per ton nominal for mixed Bessemer numbers. They are very 
largely sold forward, and are in no need of new orders. As there 
is still a considerable demand for hematite pig iron for prompt 
delivery, which makers cannot give, it is clear that warrant stocks 
will be further reduced. Last week 5666 tons were cleared out of 
stock, leaving 116,766 tons in hand, or 81,081 less than at Christ- 
mas last year. There are 44 furnaces in blast, as compared with 
43 in the corresponding week of last year. Two of the 44 are 
engaged in the production of spiegeleisen. 

Iron ore commands a very brisk trade, and orders are very con- 
siderably held ; indeed, raisers are behind in many cases with their 
delivery engagements. Best sorts command 18s, per ton net at 
mines. Spanish ores are largely imported, and are quoted at 22s, 
delivered at West Coast ports. 

Steel makers continue to share largely in the activity of trade. 
They are overwhelmed with orders, and an especially strong 
demand for heavy steel rails and shipbuilding material is main- 
tained. Makers hold a very large number of orders, and are not 
only able to keep their mills in constant work, but have prospects 
of maintaining activity for a very considerable time tocome. The 
business doing in hoops is very full. Billets, tin bars, slabs, and 
merchant steel of all sorts are in full request, and great activity is 
shown in all departments. There is much briskness in the steel 
casting department, and a very large trade is doing in nuts and 
botls, 

In shipbuilding circles there is not much that is new to report. 
Orders are very largely held, and considerable progress is being 
made with the work, The gun-mounting department is very busy, 
and the works are being constantly extended. 

In the coal trade there is nothing new to report. Orders are 


plentiful, and business has to be done at very high values, supplies 
not being too full. Coke is firm and in fairly regular supply. 

It is stated that the Midland Railway Company purposes 
developing a big shipping business at its new harbour at 
Heysham, Morecambe. 

uring the past week the shipments of iron have been ver 

heavy, reaching a total of 21,013 tons, and steel 5369-tons. This 
compares with 9710 tons of iron and 6343 tons of steel, an increase 
in iron of 11,303 tons, and in steel a falling off of 974 tons. The 
shipments this year represent 267,849 tons of iron and 133,656 tons 
of steel, as compared with 143,136 tons of iron and 150,115 tons of 
steel in the same period of 1899, an increase in iron of 124,713 
tons and in steel a falling off of 16,459 tons. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

ALL the collieries in the South Yorkshire district have now 
recovered from the Easter holidays, with business as brisk as ever, 
and values remaining exceptionally firm. Even in house coal, in 
spite of the genial weather which followed the holidays, the 
demand shows no symptom of falling off. With a continuance, 
however, of sunshine it is not likely that the market for house coal 
will continue so heavy. On the other hand, steam coal is in such 
o request that it will be impossible to avoid a large tonnage of 

ouse-coal sorts, as both steam and house coal have nm worked 
together in the Barnsley bed. This has caused merchants of late 
to limit their orders to i diate requir ts, and a fall in values 
is pretty certain, though not to any great extent. Silkstones in 
best qualities are quoted 14s. 6d. to 15s. 6d. per ton; Barnsley 
house, 12s. 6d. to 14s. 6d. per ton. Steam coal, both on inland 
and export account, is ingreat request. Stocks at the works being 
somewhat attenuated, while the foreign market is increasing its 
tonnage, the pressure is certain to be more severe as the season 
advances, Barnsley hards are now l6s. to 17s. 6d. per ton ; gas 
coal in demand at 15s. 6d. to 16s. per ton. In engine fuel and 
small coal generally prices have still an upward tendency. Nuts 
fetch from 11s. 6d. to 12s. 6d. per ton, and screened slack from 9s. per 
ton. It is an open secret that when the next contracts are made 
for the half-year commencing in July next both gas and railway 
companies will have to pay considerably more money for what they 
require. 

Although the demand for military material on Government account 
is exceptionally urgent, the Easter holidays were very generally 
observed, the men being somewhat reluctant to return at the short 
notice manufacturers desired. At the same time, there was less 
interruption to ordinary production than might have been expected 
after the close way in which the men had been working and the 
money they had available for spending. In every department of 
military, marine, and railway material, full employment is being 
given. In addition to the large Sheffield establishments, the 
Parkgate Steel and Iron Company are very busy on Government 
account, particularly in the production of plates for torpedo boats, 
shell steel, and similar material. A brisk business is also reported 
in locomotive constructional work. 

A noteworthy feature in most of the establishments in the’ 
district is the increasing use of electricity in steel and iron manu- 
facture. At Parkgate the electric installation recently made for 
charging the Siemens furnaces, and driving a large portion of the 
machinery, has been found successful and economical in working, 
pig metal being transferred direct from the furnaces without the 
necessity of heavy hand labour. In the mills the rolls are adjusted 
by electrical power, which operates other accessory machinery. 

In heavy and light tools, where work has been so abundant, 
the long looked-for rise in prices has now in many instances been 
obtained. The call at present is chiefly for lathes, slotting 
machines, and heavy tools of a similar description, and in the 
lighter departments there is a brisk market for anvils, vices, sledge 
hammers, &c. American competition, which had fallen away con- 
siderably, is now looked for again, as there are indications that 
the American manufacturers are once more abreast of the exces- 
sive demand, and they will soon have a surplus, for which they 
will seek a market. ‘The Germans, too, are making great strides 
in the machine tool business, and the outlook at present is for 
keener competition in these departments of work. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 

A CONSIDERABLY more favourable report can this week be given 
respecting the progress of the iron and steel trades than was 
possible last week, for the downward movement in prices of 
warrants then being experienced has not only been checked, but 
a large amount of recovery is reported ; in fact, prices of warrants 
and of pig iron have this week advanced almost as rapidly as they 
fell in the days immediately following the holidays. 

Traders generally cannot see how there can for some time to 
come be any downward movement in the value of iron and steel, 
for the demand in almost all branches is fully equal to the power 
of supply, and in some departments the manufacturers cannot 
satisfy all their customers. The state of trade undoubtedly 
continues strong and healthy iu all respects, stocks are 
being depleted at a rapid rate, not only in this district, but 
in all other pig iron-producing centres, and in the North of 
England the quantity of iron left is so small that there is no room 
left for operating in warrants. The stock of Cleveland iron in the 
public warrant stores is so small that if the present rate of decline 
is maintained it will not last two months, and as for the stock in 
makers’ hands, it has been so reduced that it is estimated to be 
equal to no more than three days’ production, and that is in the 
hands of two or three firms, none of the others having any upon 
which to draw. Scarcely any maker has any iron, either ordinary 
Cleveland or hematite, for sale for delivery on this side of the 
current half-year: the report of merchants is that nearly all 
brands are unobtainable now for early delivery. So difficult is it 
to get East Coast hematite pig iron, that some buyers have been 
purchasing hematite pig ‘ron in Spain for delivery in this district, 
and the first cargo—2300 tons—woas brought into West Hartlepool on 
Monday by the Primate—a case of “‘carrying coals to Newcastle.” 
Only once before has such an occurrence been reported—in 1890. 
Never since 1873 have consumers had more trouble in getting their 
requirements satisfied, and if there is not an actual famine in pig 
iron, the present situation is a near approach thereto. 

A brisk inquiry from the Continent is reported for Cleveland 
pig iron, deliveries to be not only next half-year, but also in 1901. 
Germany is an extraordinarily heavy buyer, and it is believed will 
continue so, for the rest of this year at any rate. Herr Carl Elkan, 
of Hamburg, who is probably the largest buyer on the Continent 
of Cleveland pig iron, has been considerably in evidence this week 
on ‘Change at Middlesbrough. : 

One remarkable feature of the pig iron market at present is that 
Cleveland pig iron isso much dearerthan Scotch, Almost invariably 
it is Scotch warrants that are the higher, and that by 4s. to 5s. per 
ton, while once within the last two years Scotch were 9s. 6d. per ton 
dearer than Cleveland. Now the latter are higher than Scotch, 
and on Monday by no less than 3s. 4d. per ton. As the Glasgow 
founders can now buy Scotch pig iron at 7s. to 8s. per ton less than 
Cleveland will cost them, they are taking comparatively little of 
the latter ; indeed, shipments of Cleveland iron to Scotland are not 
half of what they were in this month last year. and have never 
been so small for very many years. But it is not now so much a 
matter of necessity that Cleveland makers should regulate their 
prices by the fluctuations in Scotch, as they have found other 
markets for their iron. Steamers which for many years have been 
running regularly with pig iron from the Tees to Grangemouth 
cannot now be afforded full employment in that trade, and are 
now being run to the Continent. 

The nominal price of No. 3 Cleveland pig iron is now, and hag 
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been all the week, 77s. per ton, and sellers would not take less 
even when, on Monday, 75s. 6d. was all that would be given for 
Cleveland warrants. During last week Cleveland warrants fell 3s., 
and Scotch 3s. 6d., but the former has regained 1s. 14d. of this, 
and the latter 1s. 44d. No. 4 Cleveland pig iron is sold at 76s., and 
grey forge at 75s., these having been unaffected by the tluctua- 
tions in the warrant market, and they have remained stationary 
in value since before the holidays. 

Not less than 87s. 6d, per ton will be accepted for mixed num- 
bers of East Coast hematite pig iron, and practically it is unobtain- 
able for early delivery at that or any other figure. The cheaper 
rates ruling for West Coast warrants have no intluence on 
makers in this district, for, being so well ahead, they can afford 
to be independent. Rubio ore is dearer, there being no sellers now 
under 21s. per ton delivered at wharf on Tees or Tyne. 

The exports of pig iron from Cleveland district are good this 
month, notwithstanding the enormous falling off in the deliveries 
to Scotland, but the improvement in the shipments to the Con- 
tinent is very heavy. The total quantity exported this month has 
been 98,930 tons, against 102,781 tons last month, and 111,421 tons 
in April, 1899, to 25th. The withdrawals from Messrs. Connal’s 
public warrant stores are large this month; indeed, on only two 
days has any increase in the stock been recorded, and then the 
quantities added were only a few tons. On Wednesday night the 
quantity of Cleveland iron held was 29,760 tons, the decrease for 
the month being 11,422 tons, while of hematite only 5065 tons are 
in stock, decrease for the month 760 tons. 

Business continues very satisfactory in the manufactured iron 
and steel industries, deliveries have increased now that outdoor 
work can be carried on without interruption at the shipyards, Xc., 
besides which exports are increasing, and exceed the good figures 
of April last year. Prices are stiffer, and the tendency is upwards 
in nearly all branches. The minimum quotations are :—Common 
iron bars, £9 10s.; best bars, £10; iron ship plates, £8 10s.; steel 
ship plates, £8 7s. 6d.; iron ship angles, £8 7s. 6d.; steel ship 
angles, £8 5s. per ton, all less 24 per cent. f.o.t. The demand is 
improving for steel rails, and the price for heavy sections is fully 
£7 15s. net at works. 

The National Amalgamated Society of Engi Cr 
Boilermen, Firemen, &c., have sent to the Shipbuilders’ and Engi- 
neers’ Federations on the North-east Coast a claim for an advance 
of 2s. 6d. per week. They say they have had only ls. per week 
advance in three years, and this, it is asserted, is not in propor- 
tion to the general prosperity. The representatives of the Amal- 
gamated Society of Engineers have asked the employers to 
reconsider the application, made a few weeks since, for an advance 
of wages. The smiths and strikers on the Tyne have also applied 
for an advance, the smiths wanting 10 per cent. advance on time 
rates and 74 per cent. on piece, and the strikers 10 per cent. on 
time rates; but the employers have in this case intimated that 
they are unable to grant the advances claimed. Bolckow, 
Vaughan, and Co, have agreed to advance the wages of their 
wharf labourers at South Bank 125 per cent., this arrangement to 
continue in force for twelve months. The deputies at the Cleve- 
land ironstone mines are agitating for advanced rates of pay, as 
they contend that, since the introduction of machine drilling, 
their responsibilities have been considerably increased. 

The coal trade shows increasing briskness in practically all 
branches, At this time of the year this is expected in the steam 
coaldepartment, but this year almost as good a trade is being done 
in the gas, coking, and bunkering business, and in all coalowners 
have much difficulty in satisfying the needs of consumers, and all 
round the prices are tending upwards, The near approach of the 
opening of the Baltic season is causing the prices of steam coal to 
stiffen, and for next month’s delivery at least 19s. per ton f.o.b. 
must be paid for best qualities, whilst 19s. 6d. is asked by some 
sellers. Steam smalls are at 12s., but 12s. 6d. has been paid. 
Best Durham gas coals range from 17s. to 17s. 6d. f.o.b., which is 
a higher value than has been reported for many years. Coking 
coals, which are wanted in increasing quantities for export, realise 
from 17s. to 18s. per ton f.o.b., and unscreened bunkers from 
16s. 6d. to 17s,6d. Foundry coke has been raised to 33s. f.o.b., 
—- blast furnace coke to 28s. 6d. at Middlesbrough 
works. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron market has been somewhat excited and irregular 
this week. It has been difficult for brokers to understand very 
clearly the position of affairs in the United States. The reports 
from there have been rather contradictory, but the general im- 
pression in the last few days is that the decline in business on the 
other side of the Atlantic has been somewhat exaggerated. The 
great fall in prices is held to have been to some considerable 
extent the result of speculative manipulation of the markets. This 
conviction has been so general here that a sharp recovery in prices 
has taken place. Business has been done in Scotch warrants from 
71s. 9d. to 738. 11d. cash, and 72s. to 74s. 7d. one month. There 
has been very little doing in Cleveland warrants, which are indeed 
very scarce. A few lots have changed hands at 75s. 104d. cash, 
and at the same rate for delivery in seventeen days. Cumber- 
land hematite has been done from 81s. 9d. to 84s. 1ld. cash, and 
81s. 9d. to 85s. 3d. one month. 

The demand for Scotch iron continues on a comparatively exten- 
sive scale. The shipments have been larger than usual, and owing 
to the scarcity and dearness of Cleveland iron, the home consump- 
tion of Scotch pigs has been greatly increased. The output is 
about as large as ever, but it is necessary to make constant drafts 
upon stocks. The stock in Messrs. Connal and Co.’s Glasgow 
stores has been reduced 6276 tons in the past week, making the 
total reduction since the beginning of the year 84,946 tons. 

Makers’ prices have been a little irregular owing to the un- 
settled state of warrants. Govan, f.o.b. at Glasgow, No. 1 is 
quoted 76s.; No. 3, 75s.; Monkland, not quoted; Wishaw and 
Carnbroe, No. 1, 83s. 6d.; No. 3, 80s.; Clyde, No. 1, 89s.; No. 3, 
79s. 6d.; Gartsherrie and Calder, No. 1, 90s.; No. 3, 80s.; Summer- 
lee, No. 1, 92s.; No. 3, 81s.; Coltness, not quoted ; Glengarnock at 
Ardrossan, No. 1, 88s. 6d.; No. 3, 79s.; Eglinton at Ardrossan or 
Troon, and Dalmellington at Ayr, No. 1, 81s. 6d.; No. 3, 79s.; 
Shotts at Leith, No. 1, 90s.; No. 3, 80s.; Carron at Grangemouth, 
No. 1, 91s.; No. 3, 82s. 6d. per ton. 

There are 84 furnaces in blast compared with 83 at this time 
last year, and of the total 40 are producing hematite, 38 ordinary, 
and six basic iron. There is no positive information regarding 
makers’ private stocks ; but the scarcity of a number of brands 
leads to the conclusion that the stocks have been much reduced. 
It is this reduction of private as well as public stocks which has 
helped very much to a recovery of prices in the last few days, 

he shipments of pig iron from Scottish ports in the past 
week have amounted to 7908 tons, compared with 7019 in the 
corresponding week of 1899, There was despatched to Canada 
640 tons, South America 100, India 8, Australia 110, France 165, 
Italy 1630, Germany 1440, Russia 30, Holland 470, Belgium 165, 
other countries 35; the coastwise shipments being 3115, as com- 
pared with 3838 tons in the same week of 1899. 
There is a very brisk demand for Scotch hematite pigs, the 
rices of which have not only been maintained but increased. 
Merchants quote Scotch hematite 90s, per ton for delivery in rail- 
way trucks at the steel works. 

It has been reported on ’Change in Glasgow this week that a 
very considerable quantity of American pig iron, variously stated 
at from 20,090 to 30,000 tons, has been purchased on behalf of a 
Scotch merchant firm for importation during the coming season. 
There does not seem much reason to doubt the correctness of the 
report. The only difficulty to be anticipated would be with regard 
to freight, but in the case of so large a purchase this could, 
perhaps, be overcome by chartering special vessels carrying cargoes 
of pig iron only. The prospect of the importation of American 


iron on a large scale does not occasion any anxiety in the west of 
Scotland ; the quantity of iron consumed in the district is now so 
great that imports are absolutely necessary, and as the quantities 
available from the Middlesbrough district have recently been very 
much reduced, the supplies from America might turn out to be a 
great advantage to the trade, instead of a matter to be deplored. 
At any rate, as already hinted, the threatened importation is 
accepted quite calmly by the Scotch ironmasters. 

The finished iron and steel trades continue well employed. There 
is plenty of work in hand, although in some branches inquiries are 
reported not to have been quite so numerous, 

Neilson, Reid, and Co., of Glasgow, are reported to have received 
orders to build twenty-five engines and tenders for the British 
War-oftice, an equal number for the Cape Government Railways, 
and thirty for the railway of Burmah. It is stated that the con- 
tracts have to be executed with great expedition. The coal trade 
is as active as ever, shipments being large for the season, while the 
home trade is also fully occupied. Prices are fairly well maintained 
for all sorts. The iron and steel makers are to receive their supplies 
during May at the prices now current. Steam coal is quoted f.o.b, 
at Glasgow, 14s. to 14s. 6d. ; splint, 14s. 6d. to 15s.; and ell, 15s, 
to 15s. 9d. per ton. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE past week, bad as it was from a labour point of view, not 
half an output being made by the colliers, few of whom began at 
the collieries until Wednesday, was yet signalled at Cardiff by 
some notable shipments. On the 20th, for example, large cargoes 
went to Rio, Russia, and Shanghai, and the total for that day was 
fully 60,900 tons. The 23rd was again a heavy day at Cardiff for 
coal shipments, thirty-three large steamers being despatched with 
over 50,000 tons, Rio taking 7000 tons, and 4000 tons fuel ; Den- 
mark, Norway, Spain, and France figuring well. During the past 
week a good average despatch was made from Swansea, and | see 
that large quantities of anthracite from ‘*Great Mountain” are 
being sent ¢/@ Swansea to London. France was again one of the 
leading importers, Italy, Sweden, and Germany coming next. 
Consignments of anthracite to America continue. 

Foreign and colonial customers are quite as energetic in their 
shipments of coke and fuel as of Welsh coal. Carditf during the 
week sent out five consignments of 2500 tons of coke to Port 
Adelaide, and numerous consignments of patent fuel have been 
going from various Welsh ports to Valencia and other destinations. 
Swansea patent fuel exports are again getting into their old pro- 
portions. 

The pitwood requirements of the large companies are evidenced 
by those of the Nixon Company, which for the next seven months 
are stated to be 676 tons pitwood, 227 tons Swedish props, and 
110 tons of cogwood per week. 

It can almost be assumed, without the statement, that the coal 
trade in all directions is firm. Closing prices at Cardiff this week 
were as follows :—Best steam, small, 22s. to 22s. 6d.; seconds, 19s. 


lds. 9d. to 15s.; inferior, including dry, 14s. to 14s. 9d.; best 
Monmouthshire semi-bituminous, large, 1s. to 19s, 3d.; seconds, 
17s. 3d. to 17s. 6d.; best households, 21s. to 21s. 6d.; seconds, 
17s. 6d. to 18s.; No. 3, Rhondda, 21s. to 22s.; brush, 19s. to 20s. ; 
small, 17s. 6d. to 18s.; No. 2, Rhondda, 16s, to 16s. 6d.; through and 
through, 4s. 6d. to 14s. 9d.; small, 13s. 3d. to 13s. 6d.; patent 
fuel, 19s. to 2ls. Coke: furnace, 30s. to 31s.; foundry, 32s. to 
33s.; special, 35s. 6d. to 36s. Pitwood, 19s. 6d. Lron ore, Tafna, 
19s. to 20s.; Rubio, 20s. to 20s. 6d. 

The Ebbw Vale District Council decided last week to apply for 
power to supply the district with electricity for public and private 
purposes. Cardiff is discussing the question of combined or separate 
generating stations. 

The Birmingham Waterworks, Elan Valley, are advertising for 
10,000 tons of coal for the next twelve months. 

Colliers, even when realising to the full the benetit of prosperous 
times, do not seem able to lose sight of opportunities for little but 
disagreeable acts of coercion. Last week the members of the 
Risca Lodge of S. W. Federation notitied that notices would be 
put in May Ist, unless a number of non-unionists employed at the 
colliery joined the Federation. The right of private judgment is 
not allowed. There is a dispute at Cwmtillery, and notices are 
threatened unless certain sums of money are stopped back. 

The action of the Compensation Act is giving a good deal of 
work in law circles right through the district. 

Swansea coal prices this week are still incomplete. The closing 
prices are as follows :—Bituminous coals, according to arrange- 
ment. Steam: large, 20s.; seconds, 17s. to 18s.; bunker, l6s. to 
l6s. 6d.; small, 13s. 6d. to 14s. Anthracite: best, 17s. 6d. to 18s.; 
seconds, 14s. 6d. to 15s.; ordinary large, 13s. to 13s, 6d.; small 


rubbly culm, 9s. to 9s. 3d. Patent fuel, 18s. to 20s. Coke: 
furnace, 30s. to 31s.; best foundry, 32s, 6d. to 35s, Pitwood, 


19s. 6d. to 20s. 

The holiday told on all industries, and everywhere there seemed 
the disposition to do as little as possible, causing a good deal of 
friction between officials and men. The week’s make and work 
showed minimum results, andit is only on the eve of my dispatch that 
things appear to be getting into full swing, and rail sheds in 
particular busy for consignments to ports. lIronmasters are busy 
importing ore and pig iron, and several large cargoes of scrap iron 
have come in, one from Newcastle, and another from Milford. 

The week began well on Change, Swansea, and in addition to a 
good representative list of local members, London and the Mid- 
lands were in force. It was shown that the drain on pig iron 
stocks continues, and that a further reduction of stocks to the 
extent of nearly 16,000 tons had occurred. Speculative operations, 
however, are well to the front, for this did not prevent a fall in 
most brands, Scotch indicating a drop of 2s. 105d. on the week ; 
Middlesbrough, 1s. 9d.; and hematite, 2s. 94d. With the week 
this ended, and on Monday there was a recovery, 1s. on 
Seotch, 6d. on Middlesbrough, and 1s. on hematite. Buyers of tin- 
plate bars were reported holding off, and concentrating their 
attention upon clearing off old contracts, in the hope that a drop 
may take place. This, however, in view of the firm price not only 
of raw materials, but of all requisites, is not a likely event. Last 
week’s shipments and make of tin-plates were much alike ; ship- 
ment, 40,391 boxes; make, 43,482 boxes. Present stocks little 
altered. Good loadings in all are being made to Russia, America, 
Holland, and Mediterranean ports. 

Good work is again being done at Ystalyfera. Briton Ferry 
very busy, output of hematite iron and make of steel bars con- 
tinued during the holidays. 

Closing prices on ’Change, Swansea, this week :—Glasgow pig 
iron warrants, 72s. 10}d., 72s. 114d., 73s. 114d. cash ; Middles- 
brough No. 3, 76s. 3d., 76s. 9d.; other numbers in proportion ; 
hematite warrants, 82s. 10d., 83s. 1d., 84s. for mixed numbers 
f.o.b, Cumberland according to brand; Welsh hematite, 90s.; 
Welsh bars, £9 10s. to £9 15s.; angles at usual extras ; sheet iron, 
£11 5s. to £11 10s.; steel, £11 to £11 5s.; steel rails, heavy, 
£7 10s. to £7 15s.; light, £8 10s. to £8 15s., f.o.t.; sleepers, angles, 
channels, &c., according to section and specification ; Bessemer 
steel tin-plate bars, £7 5s.; Siemens, best, £7 7s. 6d. Tin-plates : 
Bessemer steel, cokes, 16s. to 16s, 3d.; Siemens, coke finish, 16s. 3d. 
to 16s. 6d.; ternes, per double box, 28 by 20 c., 29s. 6d., 30s. 6d., 
to 34s.; best charcoal, 16s. 9d. to 17s.; big sheets for galvanising, 
6ft. by 3ft. by 30g., per ton f.o.t., £15 15s. to £16 ; finished black 
plate, £12 15s. to £13; Canadas, £12 to £12 2s. 6d.; galvanised 
sheets, 24 g., £15 to £16; block tin, £136 10s. to £136; spelter, 
£22 7s. 6d.; lead, £17 2s, 6d.; Spanish, £17. 

_ In the steel trade of the Swansea Valley returns are getting into 
a satisfactory groove again. At Landore four furnaces are smelt 
ing, and at Millbrooke one; twoat Duffryn, and five at Upper 
Forrest. The demand for steel bars is very keen, and home supplies 
as well as consignments from the mills are large. Mannesmann 


Works are as busy as at any time this year. Spelter make is Ja, 
and in the category of busy industries I can class sulphide pl 
tineries, chemical factories, &c. Engineering sheds active, ba 

The Steel Smelters’ Union have decided to give the new arrang, 
ment offered by the employers a six or nine months’ trial, i 
men of one works objected, but it has been decided that the 
secretary see and reason with them. . 

Smouldering discontent exists in many quarters amongst variow 
operatives. The masons at Dowlais have just come to a peaceful 
arrangement. This week the enginemen and fitters of Risca are 
threatening to put in notices. Towards the close of last week jt 
was understood that a rupture amongst the workmen of the 
Nantymoel Colliery, Ocean Company, was likely, and on Tuesday 
this was shown by the day men refusing to work because several 
non-federationists were employed, either in the colliery or at pit 
head, The opinion of the management, so far, is to allow members 
of the union and non-members to work. 


NUTES FROM GERMANY. 
(From our own Correspondent.) 


THERE is nothing of interest to be related with regard to last 
week's business in iron and steel on the continental market, nearly 
all branches having felt the usual quieting down that is caused by 
the holidays. From Rheinland- Westphalia, and from Silesia, 
ness in price and a strong feeling all round is reported, and there 
was plenty of fresh work secured in the raw and manufactured 
iron trades ; structural and engineering requirements are in parti- 
cularly strong request. The rail works are crowded with orders 
and ask a five or six months’ term of delivery for heavy section 
rails ; lighter sorts are much more easily obtainable. Both sorts 
of rails have been showing a remarkable stiffness in quotations, 
Present list rates are M. 151 to M. 152 p.t. for heavy, and M. 160 
to M. 170 p.t. for light section rails, Inland demand for sheets 
appears to be increasing; there is a particularly brisk inquiry 
coming in for thin sheets for manufacturing purposes ; the enamed- 
ling works, for instance, have purchased much more freely than 
last year. The wire mills are stated to be in specially active 
occupation, 

The German coal trade is as brisk and as strong as ever, and 
consumers continue to suffer under a permanent and most dis- 
agreeable scarcity in supplies. On July Ist the new contract for 
deliveries in coal and coke to the German State Railways will |¢ 
signed, and a rise of M. 2 p.t. will also be fixed from that period ; 
so the German coalowners are going to have a profitable \ ear, us 
the State Railways’ demand in coal amounts to over 2,336,020 t. 

A fairly animated tone was prevailing on the Austro-Hungarian 
iron market just before the holidays, although consumers are sti! 
grumbling over the slight rise in quotations, and the buying was 
altogether of the hand-to-mouth sort. This week has been quict 
as regards fresh inquiry, but on the whole there is a better feelin + 
in the Austrian iron trade than at this time last year. 

Prices of coal remain as high as before, though output is regular 


| and full, and the want of coal has now almost entirely ceased, 
to 20s.; dry, 17s. 9d. to 18s.; best steam, smalls, 15s. 6d.; seconds, | 


Export, too, has again improved, about 500 wagons brown cou! 
being exported from Bohemia daily. Coalowners, however, are 


| showing extreme firmness, and it is to be feared that nothing will 


induce them to lower the rates that are so profitable to them. 
There are no fixed quotations for the present, sellers and buyers 
arranging prices in almost every special case. 

According to the Pester Lloyd, a new seam of coal has been found 
in the Neutraer Comitat, in Hungary. 

Increasing strength and briskness are shown on the Belgian ircn 
market ; inland orders are plentiful, and the inquiry from abroad 
is likewise good for all articles of iron and steel. American com- 
petition is, however, very strong, and the cause of some uneasiness 
among inland producers. 

In France a regular trade is done on the raw and manufactured 
iron market, the demand for finished iron being specially good. 
Makers and buyers are carrying on a quiet but steady contest 
about quotations, but up to the present the former have been 
victorious, and have firmly maintained their prices, which remain 
270f. p.t. for girders, and 135f. to 137°50f. p.t. for old rails, while 
steel plates stand on 320f. to 350f. p.t. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 17th, 1900. 

THE commercial and financial situation is about the same as last 
week. The managers of the big industries here who have been 
recently interviewed have declared that the newspaper rumours 
concerning a declining market and weakening prices have no 
foundation excepting in the imagination of the writers of the 
articles. A very large volume of work is in sight from railroad 
work down to shop equipment. Advices from abroad also confirm 
them in the behef that large quantities of mill and furnace, 
foundry and shop requirements are wanted in Great Britain and on 
the Continent. Their correspondence is very positive in that direc- 
tion. Quite a number of American agents in foreign countries 
write most encouraging letters concerning the prospects of an in- 
creasing trade in this direction. Advices from Pittsburgh, Chicago, 
Louisville, Birmingham, and other interior points, show that the 
volume of business is not of very large proportions. The actual 
consumptive requirements are heavy, cal will keep the productive 
capacity busily engaged. In fact, the best advices that can be 
obtained point to a firmer range of prices. Reports from coal and 
coke centres show that the higher production of the country will 
be absorbed right straight yy A great many new mines are 
being opened, particularly in West Virginia, Ohio, and Indiana. 
There are inquiries for developing mining properties which have 
been lacking heretofore. 3000 coke ovens will shortly be at_ work, 
and the production will no doubt be possibly absorbed. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market is very firm for all desciptions, and prices have 
an upward tendency. House coal is in fair request. Tin and 
copper both slightly lower than last week’s quotations. Exports 
for week ending April 21st were :—Coal, foreign, 41,867 tons ; coast- 
wise, 9628 tons. Imports for week ending April 27th were: Iron 
ore, 9000 tons; pig iron, 1730 tons; manganese, 850 tons; iron 
pyrites, 930 tons ; scrap, 250 tons ; pitwood, 2079 loads. 

Coal: Best steam, 19s. to 19s. 6d.; seconds, 17s. 6d.; house coal, 
best, 18s.; dock screenings, 15s.; colliery small, 14s.; smiths’ coal, 
15s. Pig iron: Scotch warrants, 73s. 11d.; hematite warrants. 
84s. 7d. f.o.b. Cumberland ; Middlesbrough, No. 3, 77s. prompt. 
Iron ore: Rubio, 20s. 6d. to 21s.; Tafna, 19s. 6d. to 20s. Steel: 
Rails—heavy sections—£7 10s. to £7 15s.; light do., £8 10s. to 
£8 15s. f.0.b.; Bessemer steel tin-plate bars, £7,5s.; Siemens steel 
tin-plate bars, £7 7s. 6d.; all delivered in the district, cash. Tin- 
plates : Bessemer steel, coke, 16s. to 16s, 3d.; Siemens—coke finish 
—l6s, 3d. to 16s. 6d. Pitwood: 19s. 6d. London Exchange Tele- 
gram: Copper, £78 ; Straits tin, £137. Freights: Firm. 


A MEETING of the Water and Gas Committee of the 
Hull Corporation was held on Monday. The report was presentec 
by the engineer, Mr. Bancroft, with reference to the proposed sub- 
stitution of water-closets throughout the city for the present system 
of dry earth closets. If the recommendations of the Sanitary 
Committee with respect to the substitution of water for 36,109 
earth closets be adopted, he estimated the additional quantity of 
water required per day for flushing purposes at one million gallons 
at least, on the low basis of ten flushes per day for each closet. 
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THE PATENT JOURNAL. 
Condensed from “The Zs Oficial Journal of 


Application for Letters Patent. 


inventions have been ‘‘ communicated ” the 
*, Wheind address of the communicating party are 
printed in italics. 
wh Aprd, 1900. 
952, DIFFERENTIALLY-GEARED Cranks, C, E. Hall, 


1. 
racHMENT for Curtain Hooks, J. R. Greg, 
"Manchester. 
E. Ball, Walsall. 
6385. Rive Swiet, G. E. and J. F. Stead, Leeds. 


4336, Seats, S. McDougall and G. Roberts, Not- 


ingham. 
Devices, H. Millar, Newcastle-on- 
Pennotpers, W. G. Adams, Glasgow. 
GYRATORY MissiLes or Conveyors, J. Gardner, 

anchester. 

G. B. Hammond and T, Kendrick, 
Bristol. 

ang), Jacks and J. C. Moore, Leicester. 

4392, DISTRIBUTION Of SEWAGE in Bacteria FILTERING 

Beps, J. Hardcastle, Sheffield. 

4503, Hop-NAILING MACHINES for Boors, W. H. Dorman, 
‘ord, 

AvTACHMENT for HANDLE-BaRs of CycLes, 
Murphy, Belfast. 

Straw RoorinG, R. W. Spurway, Baldock, Herts. 

os, for Brusues, C. Gutgesell, 

Baden. 
oor, Cricket Stumps, J. Rowley, Manchester. 
gous, TAKE-UP MecuanisM of Looms, E. Hollingworth. 

Gj. F. Hutchins, United States.) 

6399, Macuines for MEASURING POWDERED SUBSTANCES, 
A. Smith, London. 

od, Caps, R. H. R. Rimington-Wilson, London. 

«ao). Composition for Paint, A. J. Boult.—(J. J. 
Newton, Canada.) 

9002. Boors, J. J. Hartopp, London, 

603, Service Equipment E. W. Herbert, Cork. 

«604, Gear, C. A. Hamilton, Londonderry. 

405, SroreERING Borres, G. F, Boling, London, 

4606. Natt Scissors, E. Cuffe, Richmond Hill, Surrey. 

6607, MANUFACTURING INCANDESCENT Bopigs, R. Lang- 
hans, Berlin. 

woos. Gas or Varourn Burners, A. J. Boult.—(J. 
Sauvan, France.) 

4609. CrrcuLaR Saws, L. H. Fornander, London. 

“610, Heap Rests, E. Mautner, London. 

Brioe-BLocks, 8. Dure, London, 

Laver Dame Coursk, W. Dudman, Waltham- 
stow. 

#613. Makinc for Merats, P. Bright, London. 

14. Tuk Comarnation Rue, H. A. Newton, London. 

wold. TERMINALS and BINDING Screws for ELecrric 

Batteries, W. R. Edwards, London. 
Printinc Macuryes, H. F. Morley, London. 
6617. Beps for INvacips, C. de Ptiry, London. 

6618. Warer-TUBE Borvers, R. Schulz, Liverpool. 

6319. H. Tippert and W. C. Muirhead, 
Manchester. 

20. Device, E. Capitaine, London. 

#621, EcectricaL Switcues, J. Sax and Co., Limited 
+(G. Buach, Germany.) 

662. Prorectinc the Hanxps from during 
SercicaL Operations, L. F. Riedel, Loudon. 

23. TREATMENT Of SULPHIDES, A. Germot, London. 

. AppLYING MeTALLIc to CERAMIC GLass, 

Naudot, London. 

0625, Propvetion of ComBustIBLe Gas, O. Imray.—(G@. 
Ottevrmann and Co. and V. Looa, Auatria.) 

6626. Weer Tires, F. W. M. Eggerth and M. 
Holaubek, London. 

6627, ExpLess Cuatn and Buckst Evevarors, T. 
E. Boyesen, London. 

6628. NeutraL Esters of ACETYLPHENYLGLYCINE- 
orTHOCARBONIC AciD, H. E. Newton. (The Farben- 
fabviken v nimals Friedrich Bauer and Co., Germany.) 

6629, FirreRinc Apparatvs, F. G. Riley, London. 

6630. Bevts, G. McDonald, London. 

6631, Warr for SPINNING SpinpLEs, R. C. Gardner. 

Roger Orr, India.) 

6632. Frames, B. Gibbons, Birmingham. 

6633. Warcues, W. I. Last, London. 

#634. Door Srops, E. O. Blackwell, London. 

6635, Explosion Enoines, W. G. Wilson, London. 

6636. SuHarr Governors, J. Stumpf, London. 

6637. Retays, J. A. Fleming and Marconi’s Wireless 
Telegraph Company, Limited, London. 

6638. Cuarrs, L. Read and R. W. Sonnex, 
London. 

6639. Garters, C. H. Bevan, London. 

6040. Door Houpers, A. E. Maltass and L. B. Draper, 
London. 

6041. CycLes, W. Wingfield and F. Watts, London. 

6642. TeLEPHONIC Device for ImiTaTING the Sounp of 
Guns, C. F. Morris and W. Henley, London. 

6643. COUNTERSINKING Too is, A. N. Danley, London. 

6644, Macuine Guys, J. Formby, London. 

#645. HypRocaRBON Enaines, F, Strickland, London. 

6646. Steam Borers or W. Naylor, 
London. 

6647. Frrinc MecuHanism for Guns, A. T. Dawson and 
L, Silverman, London. 

648. Driving Gear, H. P. H. Anderson and J. and 
J. Chant, Old Charlton. 
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649, Bracket for Licut, J. Thomas, 
Catford. 

£650. TELEPHONE SwitcuEs, C. Petitjean, Coventry. 

6651, VARIABLE Sprep and Reversinc Gear, J. W. 
Brown, Northowram, near Halifax. 

652. Sprinc Hame Hook, J. H. Osborn and W. Mur- 

_ gatroyd, Sheffield. 

1658. Lasts for Boots, J. E. Hodgson, Kettering. 

Kitcnen Ranaks, W. J. Boughton, Thetford, 
Norfolk. 

6655, Packinc Rinas for Hats, A. Ashworth.—(J/. 

Murshall, United States.) 

6656, INSERTING Rippons into Hat A. 

_ Ashworth,— (J. Marshall, United States.) 

wor, Cor Nats, A. E. Gorse, G. A. Probert, and J. 

Peed, Worcester. 

(5S, Tonacco Pipers, A. R. Trafford, Manchester. 

SCREW PROPELLERS, J. Holt, Birmingham. 

6660, PLATEN Printinc Presses, F. Waite and Waite 

_and Saville, Limited, Bradford. 

6061. Loopep Wirk for Tyinc Pants, T. H. Clift, 
Stroud, 

6662. TELEPHONE TRANSMITTERS, A. D. Hunter, 
London. 

6363. HoLpine and DispLayinG Boots, L. Myers, Bir- 
_mmingham. 

6664. PULP STRAINING APPARATUS, J. White, Glasgow. 

6665, Coo.ine Apparatus for Motors, W. E. Heys.— 

Terrot, France.) 

666, Horsksuoks, A. N. B. Muir, Glasgow. 

067, Sprep GrapuatinG and Reversinc Gear, J. 

_ Johnson, London. 

— Borrte Case, J. and J. Maxfield, Sheffield. 

009, Sarery PLua for Lamps, W. A. Coates and E. E. 
Evans, Aberdare. 

8670. Roor Giazina, F. W. } i 
“Shethelt G, Mellowes und C. Ellis, 

671, Macuine for FILLING ACCUMULATOR Puiates, E. 
London. 

"072. Driving Device for Cycies, E. Reinecke, 
London, 

Securtnc Hanpies of Brooms, R. Eckardt and 

on Harz, London. 

poy PHONOGRAPH CyLINDERS, H. Goetze, Dresden. 
“5. Evecrrica, Key for TELEGRAPHIC COMMUNICA- 
TION, E. Baer, Dresden. 


676. CHANDELIERS and PENpant Lames, R. H. Best 
London, 


6077. Founrain Pens, E. Reisert, Salmonsgasse, 
Cologne. 

6678. Crurt Frames, W. C. Cox, Birmingham. 

6679, CompouNnD for CLEANING SILVERWARE, A, Heiman, 
Germany. 

6680. Steam Encine Atk Pumps, L. J. Todd, London. 

6681. Propucinc TapERED Bars, J. T. Rowley, 
London. 

6682. Macuine for Maxinc Bronze Powper, M. J. 
Fuchs, London. 

6688. Covers for Disues, C. 8. Harris, London. 

6684. ELecrric Conerers, E. Dervin, London. 

6685. Wrappine Macuines, A. Forbes and F. Grover, 
London. 

6686. FoRMING a SrLence CHAMBER for TELEPHONIC 
Purposgs, J. Dewar and B, Sherman, London. 

6687. BicycLe Stanp, W. 8. Vincent, Finedon, near 
Wellingborough, 

6688. CoupLines for Raitway Wacons, J. Graham, 
Glasgow. 

6689. Non-FiLvaB_e Borries, W. H. Ferris and G. T. 
Wade, London. 

6690. ConpEeNseRs for Turbines, H. T. Ashton, 
London. 

6691, Pneumatic Apparatus for the TRANsporT of 
Banp Mareria.s, T. J. Vollkommer, London. 

6692. LuxorypEs for DispLAYED ADVERTISEMENTS, W. H. 
Lock, C. Holliwell, and R. C. Elliott, London. 

6693. ELecTRIic TRANSFORMERS, The British Thomson- 
Houston Company, Limited.—(W. 8, Moody, United 
States.) 

6694. Sprep CuHanoinc Gear, The British Thomson- 
Houston Company, Limited,; and F. Samuelson, 
London. 

6695, CoupLine and Siip Link, H. T. Cook, Brighton. 

6%, BorrLe Stoppers, F. W. Schroeder and P. W. 
Moran, London. 

6697, Paper Cuip, 8S. H. Crocker, London 

6698. HeaTine of Rooms, R. H. Haylock, London. 

6699. BELL-CRANK TREADLE for F. J. 
Johansson, London. 

6700. TRANSMITTING Motion from the TREADLE to the 
Drivinc in Bicycies, F. J. E. Johansson, 
London. 

6701. PREPARING MeTALs or ALLoys, O. C. Strecker, 
London. 

6702. Watcn Cases, &c., D., 8., and A. Blok, 
London. 

6703. Evecrro-mMaGNETIC Macuines, T. Bergmann, 
London. 

6704. Inpucrion Apparatus, C. Vogt, London. 

6705. Sauces, E. Williams, London. 

6706. Apparatus, A. G. Paul, 
London. 

6707. Rammers, J. Keller, London. 

6708. L. Berger, London. 

6709, SHOOTBOARD or SHOOTBLOCK PLANES, E. Klimsch, 
A. H. Hofer, P. Schumacher, and E. S. Hunter, 
London. 

6710. Breyete Crank Caain Guarp, T. J. Parry, 
London. 

6711. Warcu-cuain Bars, M. D. Ferguson, London. 

6712. WHIFFLETREE ATTACHMENTS, E. F. Banerle and 
and P. 1. Norton, London. 

6718. Prastic Composition, &c., W. G. Thacher, 
London. 

6714. W. H. Gurney, London. 

6715. Secr-pumpinc Car for Coke, J. M. Maris, 
London. 

6716. NumBerinc Macuings, P. M. Justice.—(J. 
Wetter and W. Weaz, United States.) 

6717. Direer-actinc Esoines, P. M. Justice.—(The 
Standard Railray Equipment Company, United 


States.) 

6718. Hat-pIn Prorector and FastEnine, M. Potter, 
London, 

6719. Evastie Tires for VeHicLE WHEELS, T. Grant, 
Brighton. 


6720. Game, G. Willoughby, Fulmer Hall, near Slough, 
Bucks. 

6721. DisinreGRATING Xc., J. Westaway, 
London. 

i722. MixinG Macuings, J. Westaway, London. 

723. APPARATUS for CuTrinc LEATHER, J. Westaway, 
London. 

6724. Spring WaHeEeErs, F. W. Golby.—(4. Saadino, 
France.) 

6725. Couptinas, E. C. F. Otto and E. C. F. Otto, jun., 
London. 

6726. Workinc Tore Expanpers, A. F. Yarrow, 
London. 

6727. Exectrie Contacts &c., J. A. Halford, 
London. 

6728. Exvectric Contacts, J. A. Halford, 
London. 

6729. Enoines, A. Rollason, London. 

6730. Sarery VaLve for Gasnotper, B. H. Thwaite, 
London. 

6731. ComBINED TeLEPHONE EXCHANGE and ALARM 
Systems, W. L. Wise.—(4. Goldstein and J. M. 
Latimer, United States.) 

673’. Device for CLEANING Lamp GLasses, K. Lurtz, 
London. 

6783. Process for DEsSACCHARIFYING SACCHARINE 
So.vutions, A. Wohl and A. Kollrepp, London. 

6734. H. H. Lake.—(&. P. Blake and P. Brodie, 
United States.) 

6735. Unirinc Atuminicum, J. Y. Johnson.—(W. C. 
Hertius, Germany.) 

6736. ATmMo-mMoTor, W. Goff, London. 

6737. Fence Posts, N. B. Riddle, London. 

6738. GarmMENT Hancers, E. B. Pike and H. C. Brown, 
London. 

6739. SasH Batances, &c., W. Schuch and G. Wolf, 
London. 

6740. GENERATING ACETYLENE Gas, <A. Rault, 
London. 

6741. Rarpway Car Covp.tines, A. G. Blackwell, 
London. 

6742. Cycte Gear, A. Cudok and <A. Weirauch, 
London. 

6743. Apparatus for Disinrectine, J. Bardin, 
London. 

6744. Construction of Drum for CasLes, G. Zapf, 
London. 

6745. PropucinG ORNAMENTAL Ficures, I. M. B. 
Thompson, London. 

6746. Apparatvs for Corriys, J. B. Sarazin, 
London. 

6747. RENEWABLE Seat Vatves, E. H. Lunken, 
London. 

6748. ALTERNATING-CURRENT ELEcTRO-mMoTOR, F. M. 
Lewis, London. 

6749. SpeEpD Gearinc, A. Brady, M. M. Levy, M. 
Rosenberger, and G. Reymershoffer, London. 

6750. Scrrort for T. H. Biggs, 
London. 

6751. Toy, S. E. Gunyon.—(B. Rechtnitz, Hungary.) 

6752. GRAIN-PREPARING APPARATUS, E. 8. Beaven, 
London. 

6758. Purtryine Orns, H. J. Haddan.—(R. H. Adams, 
United States.) 

6754. Sewinc Macuryes, H. J. Haddan.—(The W hate 
Sewing Machine Company, ————. 

. BRAKE Snoes, H. J. Haddan.—(@. W. Chipleyand 

W. Armbrust, United States.) 


. Putters, R. Temple, London. 

8. Porrrotio and Drawinc Boarp, J. Wendt, 

London. 

6759. Dry Docks, F. C. Lang, London. 

6760. TyPEWRITING &c., A. Schneeloch, 
London. 

6761. DecoLorisine Syrups, W. P. Thompson.—{(J. C. 
Boot, Java.) 

762. Presses, W. P. Thompson.—(V. D. Anderson, 
United States.) 

6763. Burton and STAPLE-SETTING MACHINE, W. P. 
Thompson.(The McKenney Button Fastening Com- 
pany, United States.) 

6764. CaRRIAGES, Jz C. Anderson, Liverpool. 

6765. WueEs.s, J. C. Anderson, Liverpool. 

6766. VeLociprpes, J. C. Anderson, Liverpool. 

6767. Lirenoats, J. Hailmann, Liverpool. 


6768. WHEELS, C. E. Isbills, Liverpool. 
6769, Firtnc Papers, R. Tingey and Milners’ Safe 
Company, Limited, Liverpool. 
6770. Roastinc Jack Apparatus, C. Mackenzie, 
iverpool. 
6771. LUBRICATING VEHICLE AXLes, G. A. Allen, 
Birmingham. 
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6772. FoLpina Bepstrabs, F. Cramer, London. 

6773. Ram and Tramway Srock, G. Barker, 
London. 

6774. DIRECT-CURRENT TRANSFORMERS, W. L. Spence, 
Alloa, N.B. 

6775. Borries, J. Ledbrook, Birmingham. 

6776. Kyitrinc Macuinges, W. G. Heys.—(La Société 
Vee. Perrault-Gréaud et Cie., France.) 

6777. Tiz Fasteners, F. Lupton, Manchester. 

6778. Loapinc Crangs, F. RK. Patey, Glasgow. 

6779. AIR-HEATING MACHINERY, J. M. Henderson.—(J/. 
N. F. Greig, India.) 

6780. MEASURING INSTRUMENTS, H. H. Lindon and R. 
F. Collinge, Liverpool. 

6781. Circumvisor, T. V. W. Phillips, Woolwich. 

6782. Kner-cap for Horses, W. 0. Williams, Edin- 
burgh. 


6783. SELF-STARTER for O1L Enarnes, F. W. Jacock, 
Gainsborough. 

6784. New Firrines for Brepstraps, E. D. Petford, 
Wigan. 

6785. MeTauiic Rims for Cycte xs, J. T. James, 
Birmingham. 

6786. MACHINE for Cuttina BuTron-noces, A. L. Smith, 
Liverpool. 

6787. Dust CoLtector, P. 8, Bullock and A. Moir, 
Wolverhampton. 


6788. O11. Stoves, J, Harper and Co., Limited, and C. 
Retallack, Wolverhampton. 

6789. Knittinc Macuryes, G. Sowter and W. I. James, 
Stafford. 

67%. HoTt-WaTER APPARATUS, J.J. Royle and O. M. Row, 
Manchester. 

6791, SULPHO-CHLORIDES, E. R. Royston.—(Z. Lythy 
and Co., Switzerland, 

6792. STRUCTURAL ARRANGEMENTS, E. L. Pease, Stock- 
ton-on-Tees. 

Switca, F. J. Tolchard, Paignton, 
Jevon. 

6794. SwitcH and Cvt-ovut, A. Eckstein and A. J. D. 
Krause, Manchester. 

6795. PHONOGRAPHS and GRAPHOPHONES, C. B. Ketley, 
Birmingham. 

67%. SPINNING Macuines, M. Klinger, New- 

~astle-on-Tyne. 

6797. Foor Rests for Roap Venicies, W. H. Dethick, 
Manchester. 

6798. AuTomaTiIc ELectric Cvt-ovt, 8. M. Johnstone, 
Glasgow. 

67%). ENGRAVING MACHINES, W. H. Lock and M. Barr, 
London. 

6800. Puriryinc Water, Peck.—(VJ. Carvoll, 
United States.) 

6201. GreetTinc Carp, A. Tuck, London. 

6302. DiamMonDs in EK. Offenbacher, 
London. 

6803. Moron Enoives for Cycies, G. W. C. Noble, 
London. 

6504. SicNs for ADVERTISING PcRposEs, T. J. Dewick, 
London. 

6805. FLower-pots, C. F. Archer, London. 

6306. Conveyinc and ELEvaTING Bets, M. Graham, 
London. 

6807. PREVENTING PREMATURE Buias,C. A. Dietrichs, 
London. 

6808. METAL-DRAWING MacHiINes, W. G. Algeo, jun., 
London. 

= Brxpers for Periopicats, W. A. Price, Birming- 

ani. 

6810. FisH-HooKks, A. Morrow, London. 

6811. SMocK-LIKE GARMENTs, W. Wurster, London. 

6812. Brusues, F. Kemp, London. 

6313. MARINE PROPELLERS, T. W. Scott, London. 

6814. TuBE CLEANER, J. W. Burbidge and W. Stripp, 
London. 

6815. Scaes, A. J. Boult.—(The Computing Scale Coin- 
pany, United States.) 

6816. Dryinc Conveyors, J. C. W. Stanley, London. 

6317. NAVIGABLE VESSELS, J. Campbell, London. 

6318. Soap Extract, H. Gothan, London. 

6819. INstRUMENT for SurRvEyING, &c., M. Baumer, 
London. 

6820. Bansogs, J. L. Popz, London. 

6821. Botries, J. W. Hillier, London. 

6322. Fastenincs for Garrers, &c., B. E. L. Culpin, 
London. 

6323. for Corset Busks, A. E. M'Cracken, 
London. 

6324. WHEEL TrREs, S. G. Dorr, London. 

6825. Extractor Ho.per for Botts, T. R. R. 
Ashton, London. 

6826. Switcn for ELectric CuRREnNTs, J.C. de Janisch, 
London. 

6827. Musica. Instruments, J. C. Deagan, London. 

6328. MANUFACTURING ELEcTRIC CaBLEs, M. Mildner, 
London. 

6329. Prism TeLescoprs, W. H. Harvey, London. 

6830. PERMANENT Way for Raitways, T. W. Murphy, 
London. 

6831. Propucinc BLEACHED Fisre, M. Krause, 
London. 

6832. Bitumen, H. Melsom, London. 

6833, SicNaLLinG Apparatus, W. P. Mara, Westcliff- 
on-Sea, Essex. 

6834. VEHICLE Srats, E. F. Moy and P. H. Bastie, 
London. 

6835. IncoBaTors, P. Dandison, London. 

6836. TyPEWRITING Macutneg, C. Herzberg, London. 

6837. LANTERN, H. P. le Marquand, London. 

6838. ReprRopucina Drawines, W. H. Wadsley, 
London. 

6389, TREATING Fasrics, W. Brothers, Manchester. 

6840. ADVERTISING Device, F. Liebetruth, Birming- 


ham. 

6841. Dygrne Furs, R. B. Ransford.—(L. Cassella and 
Co., Germany.) 

6842. Guarps for Protecting Lawns, A. Clark, 
London. 

6343. Drivinc for VELocIPEDES, T. R. Wright, 
London. 

6844. TacKLE for SprnninG NaTURAL Batts, E. F. Spence, 
London. 

6845. WaTeR-TUBE Borers, J. S. White 
and Co., Limited, E. C. Carnt, and A. Forster, 
London. 

6846. ATTACHMENT to ENABLE Cyc ists to SEE in their 
Rear, J. Howard, London. 

6847. Motor VeuIcLEs, L. Landier, F. D. de Christot, 
and C. Stokes, London. 

6848. CoLLapsIBLE CARDBOARD Hat Box, 0. Meyer, 
London. 

6849. Ripinc Skirts, J. Marcus, London. 

6850. Motor Car STEERING Heaps, J. M. Wellington 
and The Wellington Motor Car Company, Limited, 
London. 

6851. Sprep Gears for Motor Cars, J. M. Wellington 
and the Wellington Motor Car Company, Limited, 
London. 

6852. STarRTING Devices for J. M. Welling- 
ton and the Wellington Motor Car Company, Limited, 
London. 

6853. ARTESIAN TuBE SINKING Apparatus, A. W. 
Gallienne, London. 

6854. MaNnuFACTURE of EmpossEp Strips, O. Friedheim, 
London. 

6855, Leacines, H. K. and E. Reynolds, London. 

6856. Rar.way Cnarr, H. Parker, London. 

6857. MeTHop of CARBURETTING AIR or Gas, W. T. 
Purves and the Notkin Syndicate, Limited, Edin- 
burgh. 

6858. APPARATUSfor MANUFACTURING Ick, H. H. Schou, 
London. 

6859. Pipes for ConvEyinG Spoit from Drepcers, L. J. 
Smit, London; 
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6860. Gor CLuB Cover, C. J. Jacobs, St. Helens, Isle 
Vight 
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6861. A Game, H. A. Ironside, London. 

#862. Bricks, J. H. Goodman, Reading. 

6.63. APPLIANCE for CLEANING BorTLes, H. Booth, 
Hall. 

6864. A New Mecuanicat Toy, W. C. Haigh, Man- 
chester. 

¢865. GENERATION of AcETYLENE Gas, R. H. and F, 
Sunderland, and G. Marshall, Birmingham. 

6866. ELxctricity Distrisvtion, W. L. Spence, Alloa, 
N. 


6867. Mosquito Screens, R. Clement.(W. Clement, 
Cape Colony.) 

6868. Hovsinc and Dryinc of Corn, P. McLean, 
Glasgow. 

6869, Or. Lamps, A. Howat, Manchester. 

6870. Spinyinc Macuines, F. Herdman and M, 
Montgomery, Halifax. 

6871. CoIN-FREED AppaRatvs, J. Oulton and C. Wray 
and Co., Ltd., Bradford. 

6872. Drivinc Gear of VeLocrpepes, W. Browett, 
Coventry. 

6873. PoRTABLE Mop and Wrincer, J. H. Trinder, 
Anerley, Surrey. 

6874. SHUTTLE Motion of Looms, E. Hollingworth.— 
(G. F. Hutchins, United States.) 

6875. Water Fitter, F. J. Olsen and E. H. Whitmore, 


Glasgow. 

6876. Wrspow Sasues, C. McSherry and C. F, O'Neil, 
Glasgow. 

6877. for Carryinc CatTTLe, A. Pollock, 
Glasgow. 


6878. Exvectri: Arc Lames, H. V. James, Man- 
chester. 

6879. TRANSMITTING Power, F. Mitchell, Westerham, 
Kent 


6880. YARN-coxpucTING Routers, E. Hitchon, Accring- 
ton. 

6881. Macutnes for Sprnntnc YaRN, 8. McConnan, 
Liverpool. 

6882, INCANDESCENT Gas Burners, J. W. Bray, Brad- 
ford. 

6883. Perrection CANDLESTICK, B. Uren, jun., Perran- 
well, Cornwall. 

6884. Apparatus for Fitterinac Water, I. Davis, 
London. 

6885. Spray, A. D. Webster, Edinburgh. 

6 Lamps, H. Lucas, London. 

6887. MopiricaTion of Mirk, E. C. R. Marks.—(é. 
Strauss, United States.) 

6888. ACETYLENE Gas GENERATORS, A. Dodd, jun., 
London. 

6889. CoIN-FRFED Apparatus for Games, W. Margot, 
London. 

689. Stops for - BinperRs, &c., O. H. Adams, 
London. 

6891. Grates for PRevENTING Smoke, W. H. Sharp, 
London. 

6892. Toy Automatic Guys, F. T. G. Bagley, London. 

6893. PHonocrapus, W. Bohne, London, 

6894. . Means for STRIKING Matcues, W. Sowden, 
London. 

6895. Apparatus for E_evatinc Bett, M. Graham, 
London. 

6896. Caurns, A. P. Meredith, London. 

6397. CursicaL THERMOMETERS, &c., W. Lawton, 
London. 

6898. Friction CLutcnes and Brakes, H. Lindsay, 
London. 

6899, for Mou.pine, F. W. Oliver, 
London. 

6900. CoupLinG for Rariway VEHICLES, H.S. Frampton, 
London. 

6901. Razors, E. L. Schmitz, London. 

6902. Box, J. H. Weeks, London, 

6903. Poccnes for Hoitpinc Topacco, H. levers, 
London. 

6904. Mutirary and Sportinc Boots, F. H. Ward, 
London. 

6905. Taps for Measurine Liquips, T. J. Elvidge, 
London. 

6906. Hinces, A. J. Boult.—(D. Roche and A, H. Batea, 
United States.) 

6907. CrrccLaR WeEavinG Looms, &e., C. G. Hill, 
London. 

6908, SEwrnc Z. T. French and W.C. Meyer, 
London. 

6909. TREATMENT of Cotton Sgrp, J. C, W. Stanley 
and The Cotton Seed Oil Syndicate, Limited, 
London. 

6910. Makinc A. J. Boult.—(La Société B. 
Geraud et Cie., France.) 

6911. TRANSPOSING PraNnos, G. Green and C. Savage, 
London. 

6912. MounTINGs of GEAR-DRIVING TRACTION ENGINES, 

Tasker and Sons, Limited, and W. Brown, 
London. 

6913. ExecrricaL Spggep Inpicators, The British 
Thomson-Houston Company, Ltd., and F. Holden, 
London. 

6914. Macuine for Gratinc CHEESE, A. Gidssel, 
Londen. 

6915. Vacuum InpicaTor, J. H. Noad and J. Wilkinson, 

ndon. 

6916. Gas GoveRNors, J. Goodson, London. 

+917. Pap for HorgsHogs, E. Deitz, London. 

6918. TypEwrirTeR, W. C. E. Faber, London. 

6919. Exercisers, J.C. Korth and A. Ganzenmuller, 
London. 

6920. Crang and Horstinec Apparatvs, A. E. Williams, 


mdon. 

6921. Gas Ovens, H. H. Lake.—(M. Sevrero and Co., 

Italy.) 

6922. ApaRaTus for ENAMELLING Metal, A. Dormoy, 
London. 

6923. Lovup-sPEAKING TELEPHONES, C. F. Dussaud, 
London. 

6924. RECOVERING By-PRropwcts in SMELTING, P. Naef, 
London. 

6925. Devices for Winpinc Yarn, C. and J. Schuler, 
London. 

6926. GLASS- MELTING CRUCIBLES, L. M. Regle, 
London. 

6927. CycLe Brarines, W. C. Church and W. H. Baker, 
London. 

6928. AvuTo-moToR WHEELS, W. C. Church and W. H. 
Baker, London. 

6929. CycLe KyicKeR Skirts, E. E. M. Levien, 
London. 

6930. Bripces for G. Tasslakdjian, 
London. 

6931. Exectricity, J. G. Lorrain.—(F. 
Bedell, United States.) 

6932. RANGE-FINDERS, J. G. Lorrain.—((. J. Beaurais, 


6933. ACETYLENE Gas GENERATORS, W. H. Payne, 
London. 

6984. ComBINeD and Bracss, H. J. Bloomer, 
London. 

6985. AUTOMOBILES, P. J. A. Schnoor, London. 

6936. ELECTRICAL Switcnes, E. F., and E. F. Moy, 
Limited, London. 

69387. MANUFACTURE of ExpLosives, A. Luck, Lon- 


don. 

6938. Rotary Bortna Apparatus, W. Pruszkowski, 
London. 

6939. Linep Tap, T. S. Lyons and J. P. Fullerton, 
London. 

6940. ProsgctTiLEs, J. W. Graydon, London. 

6941. Conveyor Cuarns for Boxes, F. Lund- 

nm, London. 

6942. ComBINED and Hotpers, J. 8. Dun- 
ean, London. 

6943. MouLps for Makrnc RuBBER J. 8. Duncan, 
London. 

6944, Process of MAKING RuBBER Typr, J. 8. Duncan, 
London. 

6945. Dveine Fasrics, L. and J. Biindgens, London. 

6946. Rock-BorING Apparatus, A. C. Potter, London. 

6947. Dynamo Enectric Macaines, B. G. Lamme, 


London: 
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6948. PoLypHase Inpucrion Morors, B. G. Lamme, | 


London. 

i949. CovupLines, The Westinghouse Brake Company, 
Limited.—(@. Westinghouse, United States.) 

6950, Lock Gates for Canacs, R. M. and J. Burrows, 

Manchester. 

}951. INstRUMENT for MeasuRING ELecrric CURRENTS, 

J. Steele, Birmingham. 

. Steam Vatves, R. G. Brooke, London. 

953. Saarrs, G. C. Marks.—(4. A. Low, 
United States.) 

6954. Srayinc Crown Pvates of Borvers, J. Richard- 
son and W. D. Wansbrough, London. 

Moror Roap Veuicies, A. G. Melhuish, London. 

. TREEs for Boots, C. Benscheidt, London. 

957. Apparatus for FitterinG Water, A. Pucch, 
London. 

6958. MaKING LNTAGLIO PRINTING Pcatss, J. Y. Johns- 
ton, London. 

6959. Pneumatic Tires, R. Bryan-Haymes, London. 

6960. CARRYING GuNs on CycLgs, A. Haskins, Birming- 


am. 

6961, COMMUNICATION Forms, C. H. Powell, Birming- 
ham. 

6962. Topacco Pipgs, J. Paris, Inverkeithing, Fife. 
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6903. APPLIANCES for VeEssELs, J. A. 
Thompson, London. 

6964. DEvicrs for ADVERTISEMENT, J. Shaw, London. 

ti Sprrit Stoves, J. Shaw, London. 

6966, CycLe Pump, R. A. Fletcher, Birmingham. 

6967. YaRNs for WEAVING TEXTILE Fasrics, W. Currie, 
Belfast. 

6968. Prorectinc Merats from Oxipisation, C. 8. 
Bailey, London. 

6969. HypRo-caRBON GAs Burners, G. W. Weatherhogg, 
Lincoln. 

6970. TYPEWRITING MacaIne Covers, G. B. Holloway, 
Waitham Cross, Herts. 

6971. LicatHovse J. R. Wigham, 
Dublin. 

6972. Manuracturine Exastic Gum, W. Prampolini, 
London. 

6973. PuRIFYING SacCHARINE So.utions, G. Scholl- 
meyer, London. 

6974. CONTROLLING ELEcTRicaL INSTALLATIONS, W. 
P. Thompson.—(C. Coeper, Germany.) 

6975. SEwinc Macuings, W. P. Thompson.—(W. N. 
Parkes, United States.) 

6976. PRopvcTIoN of SaLt from Brive, E. Bennis, 
Liverpool. 

6977. Hinces, J. Riiegg, Manchester. 

6978. LocaTING SUNKEN VessELs, G. W. Thomas and J. 
Stretch, London. 

6979. Movuntine of Fretp A. C. Smith, 
London. 

6980. FURNITURE SCREENS, A. Lait, Manchester. 

1. Puonocrapas, C. B. Ketley, Birmingham. 

982. APPLIANCE for Spanners, J, A. Davenport, 
Liverpool. 

6983. Potato DiccErs T. Kerr, Glasgow. 

6984. Leccrns, I. Frankenburgand W. Hubbard, Man- 
chester. 

6985. CARBURETTERS for Enorves, J. Marsden, 
Limited, and H. M. Dimsdale, Wolverhampton. 

6986. Friction CLutcHEs for TRANSMITTING Power, J. 
N. Kay and J. Whitakcr, Manchester. 

6987. LicHTING MINERS Sarety Lamps, J. C. Best, 
Leeds. 

6988. LeTTerRING Corrin BreastpLares, A. Manners, 
Bishop Auckland. 

6939. Potato DiccerRs, P. S. Brown and R. Easson, 
Glasgow. 

6990. WinDow-sasH FasTENINGs, J. Ross, Glasgow. 

6991, CARRIAGE Sprinas, F. Kaltreuther, Paris. 

6992. HoLper and Hincep Gun Barret Rop, 8. 
H. Mackie, Leeds. 

6993. Distnrector, C. Fell, Stoke-on-Trent. 

69%. Drivixc Gear and Brakes for VELOcIPEDEs, J. 
Burns, Coventry. 
695. VARIABLE SPEED and REVERSIBLE TRANSMISSION 
Gear for Motor Cars, C. A. Hamilton, Coventry. 
696. Rotary APPLIANCES for Woopd-woRKING 
Macuryery, I. Chorlton and W. Wentworth, Man- 
chester. 

6997. Rarstne of Beer by PNeumatic Pressvre, W. T. 
Hill and W. Evans, Manchester. 

6998. INK-pot, J. A. McPherson, Bristol. 

6999. The Kitcuener, B. Swift, Barnsley. 

7000. Omeca Harr Pin, N. H. Maclean, Norwich. 

TO). ANTI-VIBRATING ATTACHMENTS for Cyc Es, T. 
Murphy, Belfast. 

7002. Motor Drivinc Apparatus, H. J. Lawson, 
London. 

7033. Hanp Fans, J. A. Bonfiglio, L. Bourquin, and V. 
Gray, London. 

7094. Hanp Fans, J. A. Bonfiglio, L. Bourquin, and V. 
Gray, London. 

McFeely, 


7005. PULLING-ovER Macnines, R. F, 
London. 

7006. SHELLs, J. Holding, London. 

7007. of Vatves for Motor 
Cytinpers, G. Glossop and J. Ashton, London. 

7008. SuppLyinc HeateD WarTeRto Batus, H. J. Kirby, 
Birmingham. 

PxHoToGRAPHIC SuvutTters, 8S. D. McKellen, Man- 
chester. 

7010. Dravecut Ixpucer for Fires, J. Whitchead, Man- 
chester. 

7011. TREaTING Paper for Sanitary Purposes, T. B. 
Hitchman, Walthatastow. 

7012. Leceins, B. Birnbaum and Son, Limited, and G. 
Blomfield, London. 

7013. APPLIANCE for WavinG Harr, E. Boricau and D. 
Poirot, London. 

7014, ARTIFICIAL FvEL, F.C. Yeo and H. C. B. Forester, 
London. 

7015. Licutinc Gas, H. Borchardt, London. 

7016. Rimsfor WHEELS, B. J. B. Mills.—(J. H. Desgeorges, 

"yance.) 

7017. TYPEWRITING Macurnes, 8S. L. W. Merlin, 
London. 

7018. ELEvaToR AppaRatvs, J. Fletcher, London. 

7019. Lirt Apparatvs, J. Fletcher, London. 

7020. Sprinc CanpLE Howper, A. F. Malfait, London. 

7021. WELDING 8. Evans and J. E. Gower, 
London. 

7022. Mirrors with CoLourep Decorations, E. Wagner 
and G. Lorenz, London. 

7023. TRANSLUCENT CoLouRED Decorations, E. Wagner 
and G. Lorenz, London. 

7024. VENTILATOR or CHIMNEY CowL, W. H. Gaskell, 
London. 

7025. Spirit Lamps, C. H. J. Tanner, London. 

7026. OBTAINING PurE TiN from Waste, P. Bergsée, 

London. 

7027. Rotary Enaine, C. M. Conner, London. 

7028. Exrraction of Zinc from Waste, C. Kellner, 
London. 

7029. TRANSFERRING Heavy Orpnance, W. L. Wise— 
(The Skodawerke Actiengesellschast, Pilsen.) 

7030. GAS-GENERATING Apparatus, D. J. Brown, 
London. 

7031. Evectric Crocks, H. H. Lake.—(W. J. Dudley, 
United States.) 

7032. FILLING PULVERENT MATERIALS into ENVELOPES, 
N. Ceipek, London. 

7033. Cycies, H. H. Lake.—(W. EB. Simonds, United 
States.) 

7034. PHONOGRAPHS and GRramopHoNEs, U. B. Ketley, 
Birmingham. 

7035. Crnematoscopic Apparatus, H. L. Huet and A. 
Daubresse, London. 

7036. Ruppers, F. Baldt, London. 
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7037. Woop-workInc Macutnery, Illingworth, Ing- 


ham, and Co., and H. F. Hansen, Leeds. 
CaRTRIDGE Banpo.ier, M. Pédersen, Deersley, 


os. 
7039. Dossres for Looms, E. Hill, Keighley. 


7040. Reotster for Games, J. Hamilton, Neweastle- 
upon-Tyne. 

7041. OiL-cans, T. F. and J. H. Braime, Leeds. 

7042. BackGrounps, W. Brookes, 
Manchester. 

7043, Nut-Locks, W. E. Leeds, Glasgow. 

7044. SHarr Macuixe for Looms, H. Schneider, Glad- 
bach, Germany. 

7045. Motive Power Encings, D. Orr, Glasgow. 

7046. Seat Apvunct, E. B. Killen, Belfast. 

7047. Cyc_e Brakgs, G. H. Edwards, Sheffield. 

7048. Woop - woRKING Macuinery, A. Jatnieson, 
Glasgow. 

7049, PeNHOoLDERs, F, Beech and F. H. Butterfield, 
Stoke-on-Trent. 

7050. DrEss-GUARD ATTACHMENT for CycLes, E. Gormly, 
Liverpool. 

7051. Sicns for Decoration, H. O. and W. Askham, 
Sneinton, Nottinghamshire. 

7052. DecoratinG F. Mountford and W. Freak- 
ley, Hanley. 

7058. Seats for R. C, Thomson, 
Glasgow. 

7054. Poraro HoLe Maker, F. S. Platt, Northwich, 
Cheshire. 

7055. PETROLEUM - BURNING BURNERS, S. M. Eales, 
Birmingham. 

7056. Warer Tanks, H. R. Vaughan, Glasgow. 

7057. Coat Conveyors, G. Brewer.—(The C. W. Hunt 
Co., United States.) 

7058. Watch Mecuanism, L. E. F. Wachter and C. R. 
Hansel, London, 

7059. Sprinc Hinegs, W. L. Coke, Alfreton, Derby- 
shire. 

7060. Stamp, R. Mayer, Berlin. 

7061. Macuine fer Sporrina Fasrics, E. L. Thorp, 
London. 

7062. VARIABLE-SPEED GEAR for VEHICLES, C. Ricci, 
London. 

7063. Let-orr Mortiow for Looms, A. G. Brookes.—(@. 
0. Draper, United States.) 

7064. BLankets for Horses, A. G. Brookes.—(Z. 
Chase and Co., United States.) 

7065. DryInc PHoTOGRAPHIC PLares, W. Brookes, 
Manchester. 

7066. Boot Macuing, G. D. Castellani and F. Sabatier, 
London. 

7067. for Cootinc Gas Motors, H. Lepape, 

7068. UMBRELLA Fittines, W. Wilkinson, London. 

7069. CycLe Stanps, G. Parrot, London. 

7070. TELEPHONES, J. C. Kneale and H. Hartley, 
London. 

7071. Saws, L. Cooper, London. 

7072. Macuine for Fittinc Tiss, J. P. Pattison, Bir- 
mingham. 

7073. Bepsteaps, G. Whitfield, Birming- 
ham. 

7074. BLack CoLourine Marrer, C. D, Abel.—(Actien- 
Gesellschaft Anilin-Fabrikation, Germany.) 

7075. Brack CoLourinG Matter, C. D. Abel.—(Acticn- 
Gesellschajt fiir Anilin-Fabvikation, Germany.) 

7076. Brack CoLourrnG Matter, C. D. Abel.—{(Actien- 

Gesellschast siiv Anilin-Fabrikation, Germany. 

7077. HypravLic DREDGING F. Hoffmann, 

ndon. 

7078. Putvertsinc Apparatus, A. J. Boult.—(VJ/. J. 
Seldaer, United States.) 

7079. JounNaL Boxes, J. G. Smith, G. Hildenbrand, 
and G. W. Davy, London. 

7080. ConpEnsers, A. J. Boult.—(P. Audowin, France.) 

7081. Boor, &c., Macuivery, C. H. and F. J. Dale, 
London. 

7082. Printinc TeLecrapus, L. Cerebotani and C. 
Moradelli, London. 

7083. BepstEaps, J. Wyassa, London. 

7084. ELectric Motors, A.J. Boult.—(0. H. and A. F. 

eper, United States.) 

5. SELF-CLEANING MECHANICAL Frrine, B. Cohnen, 


70: 
London. 

7086. Trres for Motor Cars, J. Ferragne, London. 

7087. Hopper-Botrom Rattway Cars, C. T. Schoen 
and J. M. Hansen, London. 

7088. GonpoLa Rattway Cars, C. T. Schoen, London. 

7089. Cars, C. T. Schoen, 
London. 

7090. Meratiic Rattway Cars, C. T. Schoen, and J. 
M. Hansen, London. 

7091. MANUFACTURING PreceD TIN-warF, E. Daven- 
port, London. 

7092. Hypravutic Motors, E. F. Cassel, London. 

7093. CoRNER FasTENING for Desk Paps, J. W. Winget, 
London. 

7044. AUTOMATICALLY CONTROLLED Trovcus, J. H. 
Hanson, London. 

7095. Car-coup.ines, A, E. Mills, London. 

70%. Propctcine ARTIFICIAL Stong, A. Griinberg, 
London. 

7097. Rotary Enarneg, D. M. Dearing, London. 

7098. MuLTIPOLAR ELectric Macuings, S. H. Short, 
London. 

7099. GLove Fasteners, H. H. Lake.—(The Ball aad 
Socket Fastener Company, United States.) 

7100. Frxinc INCANDESCENT ELEctTrRIc Lamps, L. J. P. 
Hollub and H. Mignal, London. 

7101. Sprocket WHEELS, P. L. Crowe, London, 

7102. Grate Bars, P. L. Crowe, London. 

7103. Paptocks, J. Goode and Sons.—(D. D. Thompson, 
South Australia.) 

7104. REVOLVING ARTICLES of FuRNITURE, C. F. Turner, 
London. 

7105. for RING-sPINNING MAcHINEs, E. A. Work, 
London. 

7106. ELectric Rartway Systems, J. McL. Murphy, 
London. 

7107. Rock Dritt, F. H. Dannhardt and Mailer, 
London. 

7108. Evecrric Macuing, F. R. Simms and R. Bosch, 
London. 

7109. ELEcTRO-MAGNETIC CoILs, R. Varley, London. 

7110. Creantnc the Raits of Tramways, D. Nable, 
London. 

71ll. CLEaNsING MILK PasTEURISERS, 8S, Simonsen, 


London. 

7112. Waeers, W. P. Thompson.—(W. B. Roberts, 
United States.) 

7113. VeLocrpepes, J. C. Anderson, Liverpool. 

7114. Human-motor VELOcIPEDES, J, Anderson, 
Liverpool. 

7115. Cuttinc from The 
Liverpool Rubber Company, Ltd.—(4. M. Stickney, 
United States.) 

7116. Pumps, F. Marburg, jun., Liverpool. 

7117. Poncatne Macuing, W. J. Pirrie and W. Mullan, 
Liverpool. 

Goons, W. J. Pirrie and W. Mullan, 

ive 

7119. Cuimneys, J. Symington, London. 

7120. Piston-rops, C. Landreth and H. C. Stephens, 
London. 

7121. Mountincs for Carriaces, &c., J, D. Swindell, 
London. 

7122. VEHICLE AxLes and Berarines, A. J. Robertson, 
London. 

7123. Printinc and Encravinc on Puates, &c., H. 
J. Haddan.—(The Daniel Process Company, United 
States.) 

7124. FasTeninc Ruseer Tires, H. W. Keyes, 
London. 

7125. Runninc Gear, J. C. Sell.—{L. 1. Gibba, United 
States.) 

7126. for Topacco Pipgs, &c., J. P. Beatty, 
London. 

7127. Moron Mecuanism, A. J. Boult.—(C. Gillotin, A. 
Remson, and P. Carlier, France.) 

7128. Braces, 8. Lichtenthal, London. 

7129. REFRIGERATORS, W. Venier and M. Schmid, 
London. 

7130. ~<a H. H. Lake.-(H. de W. Sawyer, United 
States, 

7131. Devick for Burntinc Garsace, C. T. Whedon, 
London. 

7132, Rests and Supports for Riries, H. B. Smith, 
London. 


7133, INCANDESCENT EvecrricaL Lamps, &c., H. H. 
Lake.—(S. D. Washburn and C. H. Tinkham, United 
States.) 

7134. Apparatus for Loapine Gray, J. Gibson, 
London. 

7135. Rattway W. and W. J. Griffiths, 
London. 

7186. Moutps, W. Diinkelberg, London. 

7137. Locks for von Nordhausen, 
London. 

7188. Wak Suips, G. W. van Hoose, London. 

7139, MakING PorTLAND Cement, E. H. Hurry and H. 
J, Seaman, London. 

7140. MaNnuractuRING Sree. Tures, H. Howard, 
London, 

7141. Typewriters, E. Leley and W. H. Cullen, 
London. 

7142. Hats, J. J. Watters, Birmingham, 

7143. Horsssuogs, J. H. Birch, Birmingham. 


lth April, 1900. 


7144. Stranp for Flower W. J. Cross, Bir- 
mingham. 

7145. PENCIL SHARPENER, F. J. Sinnette, Glasgow, 

7140. Toy, A. J. Johnson, Birmingham. 


18th April, 1900. 


7147. OBTALNING TIN from SULPHIDE Ores, C. F. Claus, 
jun., and O. J. Steinhart, London. 

7148, Furnace for Burnine Bricks, F. Kilby, Bristol. 

7149. Pozzie, 8S. D. Routledge and A. E. Spear, New- 
castle-on-Tyne. 

7150. Steam Blower for HEatinc Purposss, C. Bond, 
Whiflet, Lanarkshire. 

7151. Propvcine a Vacuum, F. J. F. 
Kingston-on-Thames. 
7152. Manuracture of Marcues, E. H. Eisenhart, G. 
M. Tustin, and C. W. Miller, Kingston-on-Thames. 
7153, Cocoa-nut Suies, W. H. Gritton and P. Rosen- 
thal, Liverpool. 

7154, Sprnninc TexTice Fipres, W. H. Taylor.—(4. 
Coulter, Russia.) 

7155. ELectric Raitway Crossinos, J. Newns, Liver- 


Bruguiere, 


pool. 

7156. Sares for PRESERVING Meat, G. F. W. Reinhard, 
Coventry. 

7157. TELEGRAPHIC TRANSMITTING Devices, A. Marr, 
Manchester. 

7158. Sarety ENvELope, K. Gengnagel, St. Leonards- 
on-Sea. 

7159. Bep and Foor Warmer, E. A. Clapham, Folke- 
stone. 

7160. Toots to Hanpies, K, Schrilzer, 
Manchester. 

7161. Rotary or MILuinc Currers, H. Liebert, Man- 
chester. 

7162. GuILLorine Cutrinc Macuine, E. J. Smith, 
London. 

7163. MANUFACTURE of NEEDLES, F. Greenhill, Bir- 
mingham. 

7164. Screw Keys, C. Titus, Halifax. 

7165. Woop-sawinc Macuines, J. Hahn and J. V. 
Recum, Halifax. 

7166. HincE for Orroman Covucn or Box, Crowther, 
London. 

7167. EXpLosivE Provecties, E. Scriba, London. 

7168, Smoke Consumer, F. Teakle and A. Laws, 
Brighton. 

7169. Licut Improvers, A. Fooks, London. 

7170. ExrracTinc J. de Alzugaray, 


ndon,. 

7171. for Rattway Trucks, J. Westaway, 
London. 

7172. Listinc Macuines, C. A. Day.—(W. P. Shattuck, 
United States.) 

7173. Excing Governors, H. Lentz, London. 

7174. Firtinc CentriruGat Governors, H. Lentz, 
London. 

7175. Propucinc Bromoiopo Derivatives, A. Mouney- 
rat, London. 

7176. Brakes for Venicies, J, J. Mallandaine, 
London. 

7177. Friers for Manvracture of J. Good, 
London. 

7173. Suutries, C. Junge.—(Bevnhard Storer 
Gesellachast, Germany.) 

7179. BoaT-PROPELLING MecHaANism, H. M. Roberts 
and C, A. Daniels, Kingston-on-Thames, 

7180. Viotis Key, C. J, Beauvais, Kingston-on- 
Thames. 

7181. Ratstnc and Lowerinc Gear, R. Barnes, 
London. 

7182. Securtne Giass in H. J. C. Baces, 
London. 

7183. Horse Cotiar, C. E. Julien-Pingon, London. 

7184. Toots for Dove-taitinc, L. M, Messinesi, 
London. 

7185, SupporTING INCANDESCENT MANTLEs, O. Fehse, 
London. 

7186. Castor Bowts or Wueets, J. Harrington, 
Coventry. 

7187. F. Bousson, London, 

7188. Taps, &c., A. E. Maltass and L. B. Draper, 
London. 

7189. MeRceRISING Apparatus, &c., P. Jeanmaire, 
London. 

7190. MANUFACTURING COMPRESSED J. Wiesner, 
London, 


Actien- 


PrRintinc Macuines,  Foérste, 

7192. CONTROLLING APPARATUS for STREET RaILway 
Cars and other Venicies, C. Francke and H. 
Schwabacher, London. 

7193, Coup.incs, J. Timms, London. 

7194. Pipes, E. A. Probert, London. 

7195. ALARM BELLs, F. Roberts and S. R. Dawson, 


ndon. 

7196. FURNACE FIRE-BRIDGES, G. G. M. Hardingham, 
London. 

7197. APPARATUS for CLEANING BrusHEs, R. Kampf, 
London. 

7198. Propucinc CHemicaL Compounps by ELEctro- 
Lysis with CurRENTs, W. P. Thompson.—(A. Siading- 
Larsen, Norway.) 

7199, W. P. Thompson.-(£. Geller, 
Switzerland.) 

7200. Betts, W. P. Thompson.—(M. A. MeLaughlin, 

7201. Burners, W. P. Thompson.—(F. W. Brava, 
United States.) 

7202. C. Blackburn, junior, Liver- 
pool, 

7203. ANTHRACITE BriquEttes, H. A. Pearson and W. 
P. Thompson, Liverpool. 

7204. Grate Bars, P. L. Crowe, Liverpvol. 

7205. Raisina and Lowerinc Grates, P. L. Crowe, 
Liverpool. 

7206. CONVERTING METALLIC Oxipes into MeTaL, W. 
W. Fyfe, London. 

7207. MeTHop of PROPELLING VessELs, P. Baumert, 
London. 

7208. Motors, O. 

7209. Puriryinc Gases, O. Lindemann.—(E. Kiirtiag, 
Germany.) 

7210. [ILLUMINATING FILAMENTS, C. A. von Welsbach, 
London. 

7211. Osmium Vaccum Lamps, C, A. von Welsbach, 


ndon. 

7212. Harr Pixs, E. G. Nicholson, London. 

7213. Workinc of Grysers, A. J. L. Heron, London. 

7214. Cans, H. Honegger, London. 

7215. MANURE DRILL, W. Wiechelt and F, Hennings, 
London. 


Lindemann.—(E. Ger- 


19th April, 1900. 


7216. INseRTING Rivets in TextiLe Farrics, J. J 
ilson, Kendal. 
7217. Bectine, J. Scott and T. R. Wollaston, 
Cheadle-Hulme. 
7218. APPLICATION of Exxctricity to Fiprous Svus- 
STANCES, J. T. Pearson, Burnley. ; 


721), NDERING CRAN Excava 
7 DERING CRANES as EXCAVATORS, H. Baldry 
7220. BRakes for Mine Trucks, J, Muirhe; 
on-Thames. , Kingston, 
7221. ANTI-FRicTION BEARINGS, J. F. Wil: 
on-Thames, Kingston, 
7222. ArracuinGc HaNnpLes to Brusues. p 
Manchc ster. HES, P. Boytey 
7223. Gaucr Tupes, 8. A. Saunders and 
Birmingham. Barlow, 
7224. Tyina Ur the Movrus of Sacks, W H 
Glasgow. ay, 
7225, COIN-FREED MECHANISM for Displaying 
J. A. Morrison, Glasgow. 
7226. ArracuMeNt for Srockinas, F, 
Derby. 
7227. SEL¥-acTING CoupLINGs for RAILWAY Wacoys B 
F. Cocker, Sheftield. 
7228. Conveyors, J. W. White and J. s, Forste 
Liverpool, 
722% Currina Presses, T. Sheppard anc 
Leicester. 1 Ross, 
7280. Wravine, W, Smedley, Bakewell, Derbyshire 
7231. DEcoRATED TILES, F, Mountford and W. Freakioy 
Hanley, Staffs. 
7282. Rose Cyc.e Cur,” 
Glam, 
7233. Water Merers, G, Hookham, London, 
7234. AppREss Wrapper for PAMPHLETs, J. Mather 
Glasgow, 
7235, SLEEVE Links or Stups, J. Mather, Glasgow, 
7236. Automatic Covpiinas, T. W, Jones and J, A 
Robinson, London. 
7237. CycLe SappLe Cups, E, and H. T. Phillips, Bir, 
minghain. 
7238. Manuracture of Screw Covptixcs, 
Perrius, London. j 
7239. Cut-outsfor ELectric Circuits, V. J. Delebooque 
London. 
7240. PuriFication of Greasy Water, E. G. Weddel| 
London. 
7241. Lapies’ Beir, M. Koch, Dublin. 


ICTUREs, 


T. Fletcher, 


Ros», jun., Llantrisant 


SELECTED AMERICAN PATENTS, 


From the United States Patent-office Oficial Gazette, 


642,969, Macaine for MEASURING OR Lavine Ovr 
VaLvEs, P. Ellis and A. A. Whitelair, Welling. 
ton, New Zealand.—Filed May 5th, 1809. , 

Claim.—(1) A laying-out device for slide valves, 
comprising a plate having curved lines representing 
orbits of various sized cranks, and straight radiating 
lines representing degrees of cut-off, the orbit lines 
terminating in a graduation representing the different 
travels of the valves, and a bar for application to the 
said plate to obtain the angle of cut-off, a slide trans. 
verse on the bar and arranged to swing on the plate, 


(642 969)/ 


the slide having a graduation for indicating the lead, 
and a head transverse to the bar and fitted to slide 
longitudinally thereon, and formed with graduations 
representing the linear dimensions of ports and the 
lap, substantially as shown and described. (2) A 
device of the class described, comprising a plate having 
a protractor with a series of radial lines, and a radial 
series of apertures with a graduation adjacent thereto, 
a slide adapted for pivotal engagement with any one 
of said apertures, a bar on which said slide is mounted 
to move transversely, and a graduated head extending 
transversely of the bar and mounted to slide thereon 
longitudinally. 


643,334, Macuine ror FLancine Metar Roorixe 
Surers, F. E. Sagendorph, Chicago, Ul.—Filul 
November 10th, 1899. 

Claim.—A device for forming lateral flanges for 
standing seams of metal roofing sheets, consisting of 
a frame having two rollers mounted at the front upon 
vertical axes, the faces of said rollers being slightly 
separated, a horizontal plate attached to the bottom of 
said frame and having a space between the two, au 


\ 
= 5 
: 
ise 
= 


initial flanging roller above and midway between said 
first-named rollers mounted upon a horizontal axis, 
a secondary flanging roller in the rear of said last- 
named roller, the former — provided with a V- 
shaped peripheral groove, and longitudinal dies pro- 
vided with Tstoraliy-tnetined faces, said dies having a 
space between them for the admission of the vertical 
flange of a metal plate to be acted upon, substantially 
as described. 
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COMPENSATION ACT? 

ern it has been determined that the employment is 
i to which the Act applies, and that the accident arose 
pe and in the course of the employment, almost the 
0 

only loo} 


scape liability under the Workmen’s Compensation Act 
es 


sthe plea that the workman has been guilty of serious 
is 

ind wilful misconduct. Among the host of cases which 
rai arisen since the Act came into force, not a few can 


be 


pefore the Courts for discussion. With one or 


exceptions. however, these cases are derived from reports 
of proceedings in the County-courts, in consequence of 
which no great weight can be attached to them quad 
decisions On points of law. Nevertheless, as we shall 
yresently see, the inquiry whether the workman has 
ieen guilty of such misconduct as to disentitle him to 
a claim for compensation is an inquiry as to fact 
wyly; an inquiry, therefore, with regard to which the 
opinion of the County-court Judge is final. Hence, in 
order to ascertain what is serious and wilful misconduct, 
itis necessary to refer to as many cases as possible, so 
that we may discover the principles upon which cases 
arising in future are likely to be determined. 

The reason why the question whether an applicant's 
vonduct was such as to disentitle him to the benefit of 
the Workmen’s Compensation Act is left to the decision 
of an arbitrator is not far to seek. The arbitrator, or 
County-court Judge sitting as arbitrator, alone has an 
opportunity of hearing the applicant and his witnesses 
tell their stories; to him alone falls the duty of weighing 
the evidence for the applicant against that put forward 
by the respondent. And even when the alleged miscon- 
duct consists of the breach of some rule of the colliery or 
other place in which the applicant was employed at the 
time of the accident, the arbitrator can best judge 
whether the rule was actually disobeyed. 

The following cases will serve to show the attitude of 
arbitrators in applying this part of the Workmen’s Com- 
pensation Act:—At the Leigh County-court, on Decem- 
ber 10th, 1898, a sinker claimed compensation from a 
firm of contractors. 
other men in forming a tunnel to connect a new shaft 
with an existing shaft. On the day of the accident the 
wan in charge of the workmen engaged in the tunnel 
came to the plaintiff about it, and said he was going to 
remove the scaffolding. About an hour later the plaintiff 
went towards the shaft for the purpose of going up the 
it, and slipped towards the scaffolding, and fell a distance 
eleven yards. It was proved that a number of work- 
wen had warned the plaintiff to mind the hole, and that 
one had told him that the man in charge had ordered 
them not to leave the tunnel. Upon these facts the 
County-court Judge held that the plaintiff had been 
guilty of serious and wilful misconduct, and refused to 
award compensation. 

It would seem, however, that the taking of extra- 
ordinary precautions, or the exercise of more than 
ordinary care, is not to be expected on the part of a work- 
man. Thus, in a case from Newcastle, a coal-miner, who 
had been injured by a fall of coal, claimed compensation 
from the owners of the pit in which he was employed as a 
hewer. He was injured by the fall of what is known asa 
“slippery back,”’ and there was a conflict of testimony as 
to whether the danger was apparent to pitmen generally. 
The County-court Judge held that there was no evidence 
of serious and wilful misconduct. 

Again, where a pitman, whose lamp had gone out, gave 
the usual signal to notify that he was going to pass the 
“flow” along which wagons ran, and received a reply 
that the road was clear, it was held that in sitting down 
upon a sleeper he was not guilty of serious and wilful 
misconduct, the arbitrator saying that *‘ he had a right to 
believe that the road would be kept clear for him.” 
(Salford County-court, January 10th, 1899.) 

Another instance of the leniency with which the 
Courts are inclined to interpret this important phrase is 
afforded by the case of Irwin v. Priestman. There a 
workman employed upon a vessel in a shipbuilding yard 
was descending a ladder from the upper to the lower 
deck, He ran down with his back to the ladder, and in 
so doing was tripped up, with the result that he fell and 
fractured his skull. It was contended that he should 
have gone down the latter with his face to the rungs, and 
that if he had done so the accident would not have 
happened, and, further, that his not doing so was 
evidence of serious and wilful misconduct. The County- 
court Judge, however, refused to adopt this view, saying 
that the workman was not bound to take more than 
ordinary precautions. 

Anything in the nature of deliberate rashness or the 
removal from machines of the safeguards with which 
they are provided in accordance with the Factory Acts, 
or otherwise, would seem to constitute serious and wilful 
iusconduct within the meaning of the Act. This may 
be illustrated by the following case of Trew v. Gandy and 
Sons, which was decided in the Winchester County-court 
on April 18th. It appears that the applicant, who was 
employed by a firm of coach builders, was working a 
ne machine. While doing so, and apparently 
or the purpose of facilitating his work, he removed a 
Protection board, with the result that his arm got caught 


make 


IS MISCONDUCT WITHIN THE WORK- | 


shole left through which the employer may | 


| in which the meaning of this term has come | 
two | 


He had been engaged at a pit with | 


! 
with a custom prevailing among the servants of the 
Caledonian Railway Company, along the line to his work. 
| There was no bye-law to restrain him from so doing. He 
| had been warned that a train was expected, but just 
| before the occurrence of the accident he was seen in the 
| 4ft. way. The sheriff, having awarded compensation, stated 
a case submitting to the First Division of the Court of 
| Session the question whether the action of the deceased 
| amounted to serious and wilful misconduct in the sense 
| of the Act. Answering this question in the negative, the 
| Lord President observed, “ We are not trying a question 
of contributory negligence or rashness or incaution ; we 
are trying whether the man was guilty of serious and 
wilful misconduct. It seems to me there is no possible 
room for that here. What you get is a criticism of his 
skill in steering clear of what were certainly manifest 
dangers; and the mere fact that he was warned of such 
dangers does not even enter into the question. There- 
fore, criticising what is said here, I should hold that any- 
body who deseribes the man as having been guilty of 
serious and wilful misconduct, was himself guilty of very 
gross exaggeration and misapplication of language.” 
(Todd v. Caledonian Railway Company, June 29th, 1899). 
The mere breach of arule is not necessarily serious 
and wilful misconduct within the meaning of the Work- 
men’s Compensation Act. This principle has upon 
several occasions been laid down in connection with 
mining cases, and notably in the case of Rumboll v. 
Nunnery Colliery Company. It was held in this case 
that the judges of the Court of Appeal placed the 
question whether the workman has been guilty of 
| ‘serious and wilful misconduct’ in the category of fact 
| instead of making it a question of law. The importance 
of this distinction becomes apparent when we remember 
| that the decision of County-court judges can be over- 
ruled on questions of law, whereas their findings as to 
| facts are unassailable. Lord Justice Smith said :—‘ I 
| think that an appeal against the finding that there has 
been serious and wilful misconduct on the part of a 
| workman can hardly ever be successful.” 

For another instance of a case where breach of rules 
| was held to be no serious misconduct, we may refer to 
| the Scotch case of MeNicol v. Speirs, Gibb, and Co. In 
| that case a miner met with his death owing to the explo- 
| sion of a delayed charge ina mine. It was proved that 
a rule of the colliery, which prohibited pitmen from re- 
turning to a charge until a certain period had elapsed, 
was systematically disregarded by the pitmen, and it was 
in consequence of neglect of this rule on the part of the 
applicant that he sustained the injuries in respect of which 
he sought compensation. In holding that there was no case 
of serious and wilful misconduct, Lord M’Laren observed : 
“There is some difficulty in a case such as this, where 
the alleged misconduct consists of a breach of a material 
condition of the contract of employment, to which breach 
the injury is attributable. As already said, I consider 
that the respondent committed a breach of his contract 
in going to examine the shot hole only six minutes after 
the fuse had failed to take effect, because he ought to 
have known the rule, and his omission to inform him- 
self in a matter affecting his own safety, and probably the 
safety of other workmen, was in a sense misconduct; but 
in my judgment it was not serious and wilful misconduct, 
because it is consistent with the facts that the respondent 
believed it was left to his own judgment as a miner to 
determine how long it was necessary to wait before 
examining the shot hole. In this connection I am dis- 
posed to give weight to the finding that the rule in ques- 
tion was not generally observed in the mine, and that it 
was the practice of the miners to return to a delayed 
charge whenever they thought it was safe. This general 
neglect suggests the absence of proper supervision. In 
any view the respondent was not put on his inquiry as to 
the existence of a definite rule, and if he only follows the 
practice which he found existing in the establishment his 
fault would not, even by a strict disciplinarian, be classed 
as serious and wilful misconduct.” 


NOTABLE INCIDENTS IN EARLY OCEAN STEAM 
NAVIGATION. 
No. Il. 
THE DAMAGETO, AND REPAIR OF, THE MAIL STEAMSHIP 
CRCESUS. 

On the discovery of gold in Australia, the first shipment 
of the precious metal to London having been made in 
May, 1851, it soon became evident to the large ship- 
owners of the United Kingdom that means other than 
those at their command would have to be provided for 
the transport of the hundreds of thousands of emigrants 
desirous of seeking their fortunes in the new El Dorado, 
more especially as large numbers of them who left Europe 
made an English seaport their place of departure. ‘To 
meet the influx of this living freight, all large seaworthy 
vessels, and some, we fear, that were not seaworthy, were 
at once taken up and temporarily converted into passenger 
ships. 

Now, the outward passages of many of these vessels 
were often of long duration, extending in some instances 
from 120 to 130 days; so that it became a necessity that 
steam power should be utilised to expedite the transit, 
and render it possible to increase the number of voyages 
made in the year. 
increase very rapidly, there being, in less than twelve 


, the machinery, and the injuries inflicted were of such 
: ee that the limb had to be amputated. His Honour 
wil Gye, held that there was evidence of serious and 
vilful misconduct on the part of the working man, and that 
'@ Was consequently not entitled to recover. 
ea ag seem that the doing of some act, although 
stlencnay dangerous, is held not to be serious and wilful 
a rn uct if it is proved that other workmen in the same 
iployment are in the habit of doing it. 
in i. following remarkable case was heard and decided 
sare First Division of the Court of Session :—An engine 
ver was killed by a train while walking, in accordance 


months from the discovery of gold, an influx of a 
thousand emigrants a day into Melbourne alone, more 
frequent communication with the mother country became 
imperative ; not only for the adequate supply of many 
of the necessaries of life, but for the quicker transfer 
of business and other “ intelligence ” between the two 
peoples. 

With this latter object more particularly in view, a 
company was formed early in 1852 to effect it, by means 
of a line of steamships, but as the distance to be traversed 
was little short of 16,000 miles, it was seen that only 
ships sufficiently large to carry coal enough for the 


As the colonial populations began to | 
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passage out, without stopping by the way, would be suit- 
able. ‘The project at the outset was, like that of first 
crossing the Atlantic by steam, predicted to be impossible ; 
but to demonstrate its practicability, a screw-propelled 
ship built at Dumbarton, and named the Australian, was 
in June, 1852, dispatched from Plymouth for Melbourne, 
Victoria. She was the first mail steamship to Australia, 
and was 236ft. long, 34ft. beam, and 24ft. deep in the 
hold, fitted with engines of 300 horse-power. Her bunker 
capacity was but 400 tons, and as the coal consumption 
was about 18 cwt. an hour, it was seen that she was not 
a suitable ship for a continuous steaming voyage to the 
Antipodes, as her coal was exhausted in about eighteen 
days, necessitating her calling at least at four coaling 
stations on the way to enable her to complete the voyage. 
She, however, showed that to accomplish it was no im- 
possibility, having made the all-round voyage—without 
reckoning detentions for coaling, &c.—in 165 days. 

Now, as the General Screw Steamship Company had 
already a line of mail steamers then running between 
England and the Cape, this company proposed to the 
Government to perform the mail service, vid the Cape 
route to Australia, in large screw steamers of from 1400 
to 1700 tons burden, engaging that they should make the 
outward passage in sixty-four days and the homeward 
one in sixty-eight ; which, allowing three days for replies 
to letters, would make the course of post but 135 days. 
To carry out this proposal several vessels were built for 
this special service, six of them on the Thames at Black- 
wall; and it is the damage done to the Croesus, one of 
the largest of these—while on her maiden voyage to 
Australia—and its subsequent repair in deep water in 
Sydney Harbour, that form the subject of this article. 

The Croesus was an iron, frigate-built, screw steamship, 
280ft. long, 43ft. beam, 33ft. 6in. deep in hold, and 2500 
tons burden, and was the first completed of this new 
line of mail steamers to run between Southampton and 
Port Philip, Victoria. She was a full barque-rigged 
vessel, with a spread of canvas sufficient—irrespective 
of steam power—to make from 13 knots to 14 knots 
an hour in a stiff breeze. She was fitted with a pair of 


direct-acting horizontal engines of 400 nominal horse- 
power, driving a two-bladed screw, 16ft. 6in. diameter by 
28ft. 6in. pitch, which in smooth water, without the 
assistance of sails, gave her a speed of 10} knots to 11 
knots an hour. 

Before leaving on her voyage to Australia, the Croesus 
had a three days’ trial at sea, the results of which were 
most satisfactory, the engines working admirably, and 
everything going well. As the engine power was auxiliary 
to that of the sails, the ship was fitted with a lifting 
apparatus to her propeller, which was also tested, it 
being the intention to use her engines only when the 
wind failed, or as occasion might require. As auxiliary 
screw steamships have now gone out of use, and in full- 
powered screw-propelled vessels there is no necessity 
for disconnecting the propeller from its driving power, 
the mishap that befell the Croesus will be better under- 
stood by present readers, if we briefly explain, with the 
assistance of a sketch or two, how her screw propeller 
was applied and its lifting and lowering accomplished. 

It will, of course, be understood that there would 
necessarily be a considerable difference in the apparatus 
required for lifting the screw of alarge steamship and that 
of a small one, although the requirement was the same in 
both, the principle of the apparatus being the suspension of 
the screw with the shaft through its boss, in bearings 
attached to a frame, which adinitted of being raised or . 


Fig.!. 
BANJO FRAME 


| lowered by means of a purchase, applied by hand or steam 


power on deck, directly over the propeller. In a small 
vessel the ‘banjo,’ or frame in which the screw was 
suspended, consisted merely of a crosshead, to which the 
bearings carrying the screw and its shaft were attached 
by two rods—usually round—as shown in the sketch, 
Fig. 1, the bearings being of brass or gun-metal in two 
parts; the lower half, or cap, of each being shaped to fit 
the brackets on the vessel’s stern and rudder posts. Such 
frames were generally lifted and lowered by ordinary 


| 
| 
| 
| 
| 
| | 
| | 
| | | 
| 
| 
| | 


450 


THE ENGINEER 


MAY 4, 1909 


tackle blocks, attached to a shackle in the middle of the 
cross or frame head, thus making it a very simple 
apparatus. Means were provided from the deck to pre- 
vent the screw when lowered into position rising from its 
seating. 

In a ship like the Croesus, whose screw propeller alone, 
independent of the lifting frame, weighed five tons, the 
lifting apparatus was necessarily more complex, as means 
had to be provided for retaining the banjo frame, with 
its suspended screw, at any height during the lowering or 
lifting operation, and keeping it in position when connected 
to its driving shaft and the engines in motion. In the issue 
of Tur ENGINEER of December 24th, 1897, we gave a fully 
illustrated description of the kind of screw-lifting appa- 
ratus fitted in large war and commercial ships at a date 
coincident with the Creesus, to which we would refer inter: 
ested readers for full information. The apparatus fitted 
to the Cresus, however, being for a smaller and lighter 
propeller, was similar to that shown in Fig. 2, wherein it 
will be seen that the head of the banjo frame, formed of 
two plates attached to the frame sides, is fitted with a 
sheave, over which was rove the rope or chain used for 
lifting it. A toothed rack was also provided on the fore 
and aft sides of the screw trunk, into which pawls fitted 
in the banjo frame head—not shown in the sketch— 
geared, while the screw was being lifted or lowered. 

Shortly after the completion of the preliminary trials 
of the Croesus previously mentioned she took on board a 
fair complement of passengers and left Southampton for 
Melbourne. All went well on the passage until the ship 
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Fig.2. 
LIFTING SCREW OF S.S. CRCESUS 


had reached the latitude of the Cape of Good Hope, 
when the previous favourable winds having dropped, 
orders were given to put the screw propeller in gear and 
proceed under steam. For some unaccountable reason, 
however, on attempting to put the screw into position, 
the lowering gear—which had previously been reported 
in good order—suddenly gave way, and the propeller fell 
the whole depth of the screw trunk, and by its impact 
with the brackets below, caused serious damage to the 
after part of the ship—below water—in the neighbour- 
hood of the screw shaft and stern post. As the conse- 
quences which followed the attempt to put the propeller 
in gear with the shafting, would of themselves have been 
alarming had the ship been in smooth water and within 
reach of assistance, they were made doubly so by the 
fact of her being some distance from the land, or a 
harbour of refuge into which she could run to discover the 
extent of the damage sustained. 

The ship, having directly after the mishap, begun to 
make water fast at her after end, there was no other 
alternative than to bear up at once under sail for the 
Cape, where she providentially arrived in safety, and 
anchored in Table Bay. There being, however, no grav- 
ing dock at Cape Town, and as the ship continued to 
make water at her damaged part—although pumps were 
kept continually going—the only expedient that pre- 
sented itself to prevent the water finding its way to the 
cargo spaces was to dam it off from them, and keep the 
ship as free from water as possible by pumping. This 
was effected by.means of a water-tight partition, 
built of clay and clinkers obtained from the shore, 
and constructed as shown in the sketch, Fig. 3. 


It was built on the afterside of the iron bulkhead fitted 
in the ship, which was found not to be water-tight. With 
this temporary provision for safety the Croesus proceeded 
on her voyage to Australia under sail, making a course 
for Sydney—there being no facilities for repairing her at 
Melbourne—which harbour she eventually reached without 


divers, it was found necessary to detain and repair her 
before she cculd be allowed to proceed on her homeward 
passage. 

Now, as the harbour at Sydney is a deep-water one, the 
largest ships ever built being able to float anywhere in it 
in safety, and there being at the time, 1853, no graving 
dock, or other suitable convenience in it for the repair of 
a large ship’s bottom, that necessary to that part of the 
Croesus had to be effected while she lay in deep water 
afloat. How it was to be accomplished was matter for 
serious consideration. After inquiring into the capabili- 
ties of the only engineering shops then existing in Sydney, 
it was at length decided to lighten the ship as much as 
possible, and remove and moor her in a protected bay on 
the north side of the harbour, and there execute the 
repairs determined on. 

At that time, the North Shore—as it was then called— 
was in its primeval state, the undergrowth of vegetation 
reaching down to the water's edge. It was therefore 
necessary to make a small clearing on its beach for 
the construction of a cofferdam it was decided to build, 
to be afterwards fitted under the damaged part of the 
ship's bottom while afloat. In Fig. 4 we givea sketch of 
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Fig. 3. 
TEMPORARY DAM, &.3. CRCESUS 


this cofferdam, showing its design, and the way in which 
it was put together; from which it will be seen that in 
form it resembled a four-sided open-topped wood cistern, 
one of its ends being cut out to the shape of the ship's 
bottom under water, at a point somewhat forward of the 
damage, as it was at first thought to extend. As the 
sides and bottom of the cofferdam had to withstand the 
water pressure when in place under the ship, it was made 
of stout deals, its framing having them checked together 
and stiffened with knees at the bottom as shown; the 
whole being planked ox the outside with similar material, 
and subsequently caulked in all the seams, and well 
tarred. 

This cofferdam after being built was launched into the 
bay and towed into place under the ship's stern, then 
weighted with some of her cable until its inner bottom 
was below her keel, when it was hauled into its desired 
position and secured. When relieved of the deadweight 
used for sinking it, the upward water pressure caused its 
shaped-out end to press upon the ship's plating, a suffi- 
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COFFERDAM, §&.S. CRCESUS 


ciently tight joint being secured by the insertion of sheep- 
skins between the two surfaces. After being well secured 
to the ship in the desired position, and a few shores fixed 
between its top sides to relieve the outer water pressure on 
them, the cofferdam was pumped free of water and made 
ready for commencing the repair of the damage done at 
the ship’s stern under water. 

On inspection, this damage was found to be more exten- 
sive than was at first anticipated. Not only were many of 
the rivets that secured the ends of the lower strakes of 
plates to the stern post, with others in the plate landings, 
started and loose, but the keel bar was fractured in the 
middle of the screw space. The sketch, Fig. 5, shows the 
extent of this damage. The cutting out and renewal of 
the faulty rivets in the plate landings were soon effected, 
as they were easily got at from both sides of the plating, 
but the renewing of those that went through the stern 
post and keel was quite a different matter, as they had to 
be first cut out-—a most difficult job in the confined space 
available for such work—and afterwards replaced by new 
rivets or other substantial fastening. 

Now, it must be borne in mind that there were at that 
distant tinee—forty-seven years ago—no such applicances 
in Sydney as portable riveters, either steam or hydraulic, 
every rivet then used having to be driven up and closed 


further mishap. On an examination of her bottom by 


by hand. It was also found next to impossible to heat 


rivets of large size with the appliances that Were {| 
available, either on shipboard or in a cofferdam; 80 it hen 
decided to true-up all the large rivet holes in the stern -~ 
and keel-bar by boring them out right through anq fitti j 
them with turned bolts of a driving fit; the holes bein’ 
countersunk at their ends, and the bolts and nuts » "ae 
to fit, as shown in the sketch Fig. 5, which are the - 
in which they were applied. arts 
The repair of the fractured keel-bar was effected a. 
shown in I'igs. 5 and 6. The loose rivets found jy th 
lower edges of the garboard strakes were cut out and the 
holes faired right through by boring. Thick iron fish. 
plates, joggled over the ends of the garboard strakes, 
shown in Fig. 6, were fitted on either side of the keel. 
of sufficient length to cover well the fracture aft, and to 
reach about 2ft. forward of the stern post. These plates 
were secured in position by fitted bolts driven through 


bar, 


the three and five thicknesses, as shown in the figures, 
\ | 
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FRACTURED KEEL BAR, CRCSUS 


the nuts on their ends being firmly screwed up, and 
secured in place with set pins. 

All the loose rivets in the plate landings, stern post, 
&e., and the fracture in the keel-bar having been repaired 
in the manner above explained; before removing the 
cofferdam it was deemed advisable that some test of 
the riveting effected should be made, and to this end the 
improvised bulkhead shown in Vig. 38 was re-made water- 
tight, and the after peak filled and subjected to hydraulic 
pressure, when it was found that some rivets in the 
plate landings beyond the forward end of the cofferdam 
were leaking. As the dam could not be moved further 
forward, owing to its shaped-out end only fitting the 
position it occupied on the ship's bottom, other means 
had to be adopted to enabie the newly-discovered leaky 
rivets to be got at and renewed. This difficulty was 
overcome by constructing small trough-shaped camels, 
made to fit the ship's sides at the part desired, as shown 
in Figs. 7, 8, which were kept in position by chains 


Fig. 7 
CAMELS, 8.8. CRCSUS 


attached to their lower ends and carried under the ship's 


| bottom, and by similar attachments above made fast to 


the ship's sides, all being kept taut by stretching screws. 
Through the open tops of these camels the riveters 
descended, and in due time replaced the faulty rivets by 
fresh ones. 

After a second testing of all the repair work done to 
the ship's bottom, and finding it satisfactory, the camels 
were first removed from her sides, and subsequently the 
cofferdam from her bottom; this latter removal being 
effected by similar means to those taken to get it into 
position, viz., by first sinking its inside bottom clear of 
the ship's keel, and then hauling it from under her. The 
time occupied in effecting the above-described repairs to 
the Croesus, from the commencement of the construction 
of the cofferdam on shore until its release from under 
her, was about four months; pumping for the purpose © 
keeping the dam free from water, to enable the work to 
be carried on in it, having been continued day and night, 
the hand pump used being located at the after end of the 
cofferdam, its suction struin being placed in the smal 
pump well shown in Fig. 4, formed in the bottom of 
the dam. Limber holes were made in the bottom frame 
timbers to enable the water made by leakage to find its 
way to this well. a 

From the foregoing facts, which we have but briefly 
described and illustrated, it will be seen that with tho 


assistance of the cofferdam and camels, in themselves 
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ppliances, a great damage done to a very 
ship was successfully repaired in a distant colony, 
fine time in that colony’s history when the means for 
e* rly effecting such work were entirely wanting in it. 
nabling the Croesus to again keep the sea, after the 
= ap that befel her off the Cape, seemed for the moment 
5 fer entering the harbour of Sydney, and being made 
park of its capabilities in the way of large steamship 
an insurmountable difficulty, and one not to be 
Py overcome; but the sequel proved it otherwise, as, 
“the repairs actually effected in that harbour, she 
ded in reaching England in safety, where she was 
docked, and eventually made thoroughly seaworthy. 

It is worthy of mention here, that the firm of engineers 
that undertook and carried to so successful a completion 
{he repairs necessary to the Creesus to enable her to 
return home, was that of Messrs. Richard Dawson and 
('o., of George-street, Sydney, a firm that may at this 
distance of time be now extinct. 

Of outside incidents in connection with the repairing 
of the Cresus there were few that were specially note- 
worthy. One or two, however, may be interesting. The 
waters of Sydney Harbour, whatever they may now be, 
were at the time of the visit of the Croesus to them noted 
for sharks, who seemed to resent intrusion on their 
special hunting grounds. The sheltered bay in which the 
Cresus was repaired had for a neighbouring water what 
was known as Sharks Bay, from which its occupants 
used to emerge at times in shoals, and disport themselves 
around the ship. Finding there was something unusual 
going on about her stern, a couple or so of the largest 
“Jacks” in the shoal were apparently deputed to do a 
bit of scouting duty, and see “what was up” at the 
cofferdaim. 

Asa rule Jack Shark” likes to do his business on the 
quiet, and is not fond of any noise; but in this particular 
case curiosity to know what was going on in the dam got 
the better of his discretion, and he quietly laid himself 
alongside of it and awaited events. Tiring, however, of 
the waiting, he would sulkily sheer off to a distance and 
fetch up a few of his mates, and together they would turn 
toand bombard the sides of the cofferdam, making its 
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CAMELS IN FLACE, CRASUS 


framework shake again and cause it to leak. The thud 
of these attacks was quite audible inside the dam, and 
there was fear lest any of its outside planking might give 
way. Togive Messrs. Shark and Co. their quietus, resort was 
had to their making the acquaintance of the “ engineer's 
lance,” a heavy 14in. three-cornered bastard file, with all 
its teeth gone—ground away—driven into the end of a 
long boat-hook pole. One prod from this “ tickler ’’—as 
it was called—was all sufficient when wielded by an 
expert in its use, and its effect on the individual fish 
proved to be a wholesome one, as the whole family of 
sharks kept at a respectable distance from the sides of 
the dam after the “ tickler’’ was brought into use. 
Another incident was connected with the housing 
at night of some of the hands at work on the cofferdam. 
As too much time would be lost in bringing them off from 
Sydney daily, a clearing was made on a sloping bank 
ashore, and a large tent rigged up for sleeping accommoda- 
tion at night. The berth for each man consisted of four 
stakes driven into the ground, from which depended, 
slung by its four corners, a stout sheet of canvas, upon 
which the bedding used was laid; care being taken that 
the under side of the bed was at least a foot clear of 
the ground. One night, when all the sleepers in the tent 
had sought repose, the gentle sea-breeze that usually 
rises as the sun goes down, suddenly changed into a 
stormy wind, accompanied by ‘“ Australian rain,” which is 
usually defined as a “caution to kangaroos ;”’ ‘none of 
your gentle showers, but rain by the bucketful.” Its 
effects on the sleepers in the tent may be better imagined 
than deseribed. A foot in depth, as we before mentioned, 
had been allowed under the hammock-like beds, but the 
torrent of rain water was so great as it swept through the 
tent, that those who had ventured to “unrig” before 
seeking sleep were chagrined at seeing all their belongings 
scudding away from them down to the beach at the rate 
of at least ten knots an hour. Such was tent-life on the 
shores of Sydney Harbour at the time of the enforced 
ine : the good ship Croesus in their vicinity in the year 


New ENGINEERS TO THE CLYDE Trust.—The Committee of 
Management of the Clyde Trust, at a meeting held last week, 
“hanimously decided to appoint Mr. William Murray Alston, 
engineer-in-chief to the Trust, inroom of Mr. James Deas, recently 
eceased, at a salary of £750 per annum, and also to appoint Mr. 
Archibald Hamilton outside superintending engineer, at a salary 
¢. £600. Mr. Alston has been in the service of the Trust for 
ay four years, and ably assisted Mr. Deas in the designing of 
all important works. Mr. Hamilton has also been in the Trust’s 
Service for a considerable period, and had special outside charge 
of the construction of the Prince’s tidal and graving docks, 


HARBOURS AND WATERWAYS. 


The Thames.—The annual report of the Conservators of 
the River Thames states that progress has been made in 
deepening the navigable channel from Blackwall to the Nore. 
The survey of the lower part of the river has been extended 
up to Tilbury Dock, and shows that there has been an 
improvement at the upper end of Sea Reach, where the edge 
of the Mucking Flats has been dredged; and that the 
dredged channel in the Lower Hope and Gravesend Reaches 
has maintained itself to the required depth of 26ft. at low 
water. There yet remains about three miles of dredging to 
obtain the required depth of 24ft. up to the Albert Dock 
entrance, and 24 miles of dredging to obtain 18ft. up to 
Millwall Dock. A considerable amount of dredging has also 
been carried out in the upper part of the river above Staines. 
The tumbling bay at old Windsor Lock has been extended, 
and the west of the existing bay been lowered. A new 
weir and flood channel has been constructed at Sonning. 
During the past year the pollution from seventeen towns and 
villages, representing a population of 36,000 inhabitants, has 
been diverted from the river. The revenue from tolls and 
other sources in the lower part of the river amounted to 
£91,331, and the expenditure to £86,703; and from the tolls, | 
&c.,on the upper part of the 
river, including £24,960 paid by 
water companies, was £32,132, 
and the expenditure £32,206. 

Ipswich.—The Dock Com- 
missioners have decided to pro- 
vide an additional and deeper 
berth with moorings at Pin 
Mill, where the larger vessels 
lie to discharge. The berth is 
to be 570ft. long, with 27ft. at 
low water of spring tides ; and 
the tender of the London and 
Tilbury Dredging Company has 
been accepted at the price of 
one shilling per ton of 19 cubic 
feet. The two berths at pre- 
sent in use have only a depth 
of 22ft., and this is not found 
sufficient for the class of large 
sailing vessels which now are 
consigned to the port. The 
estimated cost is £2500 for the 
dredging and £230 for the 


WILLESDEN ELECTRIC SUPPLY WORKS. 


LikrE other companies, the Metropolitan Electric Supply 
Company, Limited, found its original supply stations unable 
to keep up with demand, and an increase had to be made. 
Such increase was not possible in the crowded district to 
which it supplies current, and therefore a site at Willesden 
was chosen, and on this there has been erected the com- 
mencement of what will eventually be avery large generating 
station indeed. We were lately invited to view the works as 
they stand, and some short account of their present condition 
may be of interest to our readers. The site on which the 
works are erected is about eight and a-half acres in extent. 
It is bounded on the north by the main line of the North- 
Western Railway; on the east, by the Midland Company's 
branch from Child’s Hill to Gunnersbury ; on the south, by 
the Grand Junction Canal; and on the west, by Acton-lane. 
It possesses, therefore, extraordinary facilities for obtaining 
fuel, which can either be brought straight on to the site from 
the railway—the trucks being taken right underneath a 
Temperley transporter—or on the canal, the barges also being 
cleared by the transporter. Moreover, the water of the canal 
is available, and there is hence every opportunity of cheap 
production. The company is certainly to be congratulated 
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moorings. 
Penarth Dock. The Taff 


Vale Railway Company having 
failed in its attempts to ob- 
tain parliamentary power for 
the construction of a new dock, is carrying out works for 
modernising Penarth Dock and making it capable of doing a 
larger trade. A large area of land has been reclaimed from the | 
river Ely, the banks of the river being piled, giving quayage 
to the channel, and increasing the railway siding accommo- 
dation. Four new coal tips are also in course of construc- 
tion. These tips are movable, and so arranged that a vessel | 
can be loaded at four holds at the same time. A new boiler | 
and engine-house for the hydraulic power for the working of 
the tips round the dock, and for providing electric light- 
ing, is also being constructed. The total outlay is expected to 
reach nearly half a million. 

Grimsby.—The rapidly-increasing coal and fish trade at 
Grimsby is outrunning the accommodation, and causing 
much inconvenience to the traders. Recently an influential 
deputation met the directors and called attention to the fact 
that the export of coal had increased from 1,028,288 tons in 
1898 to 1,839,836 tons last year, an increase of over 80 per 
cent. What the traders require is more dock accommodation, 
better transit from the collieries, and better siding accom- | 
modation and storage. They also asked to have the coal | 
delivery for the fish trade kept separate from the general | 
trade. The delivery for this purpose had increased from | 
30,000, at which it stood a short time ago, to 500,000 tons | 
last year, equal to about 10,000 tons a week the year through. | 
For the discharge of the coal a new hoist is required, and | 
the present hoists require to be made available for night 
work as well as during the day. 

Aberdeen.—During the gales of the past winter consider- 
able damage was done to the south breakwater. This break- | 
water is constructed of dry rubble stones, the face stones | 
being of fair size, but those in the interior being small. A | 
breach was made by the waves 50ft. long, 25ft. wide, and 9ft. | 
deep, the breakwater being completely pierced through in| 
one place. The amount of rubble removed was estimated at 
700 tons. The damage was repaired as rapidly as the | 
weather would permit, under the direction of Mr. Nicol, the 
harbour engineer. | 

Moray Firth.—A new harbour is to be constructed here by | 
the Findochty Harbour Commissioners from plans prepared | 
by Mr. D. W. Reid, C.E., of Inverness, at an estimated cost | 
of £3000. The works consist of a jetty to be constructed on 
Sterlochy, a rocky promontory about 200ft. north-west of the 
harbour entrance, and extending from it a distance of 40ft., 
being 60ft. wide at the deep-water end, tapering to 30ft. 
shorewards. It will give 10ft. at low water, which is 
sufficient for the small vessels which frequent the port to 
discharge at all states of the tide. The present harbour is to 
be deepened, and some rocks which obstruct the entrance 
dredged away, 

Australia.—The harbour accommodation at Freemantle 
has been considerably improved by the lengthening of the 
jetty 700ft., and the construction of a new jetty on the north 
side of the river, half of the total length of 500ft. being 
already completed. A channel is to be dredged up to this 
jetty. The harbour generally is being deepened from 27ft. to 
30ft. A lighthouse is also to be built on Rottnest Island. 


South Africa—Improvements in the harbours here are also 
in progress, and recently a central well-bucket ladder dredger, 
constructed by Messrs. Simons and Co., of Renfrew, under 
the direction of Messrs. Coode, Son, and Matthews, was sent 
out for dredging and deepening the approaches to the 
harbour at East London. The buckets have a lifting 
capacity of 500 tons an hour, the maximum depth being 36ft. 
below water level. The vessel is fitted throughout with the 
electric light. The work carried out in deepening the bar and 
channel at Durban by the sand pump dredgers Octopus and 
Walrus, supplied by the same firm, has been of the 


greatest service in enabling the larger transports chartered 
by the Government for the conveyance of troops and 
war material to cross the bar and discharge alongside the 
wharf at Durban. 


| and will be 384ft. long by 112ft. wide. 
| chimney shafts, one of which, having an internal diameter of 
| 13ft. 6Gin., and a height of 165ft., is at present erected. The 
| capacity of the works when they are in their completed 


| considerable size. 


on its choice of site, for beyond these considerations there is 
the fact that it is sufficiently far removed from private 
residences to render indictment for any nuisance a practical 
impossibility. Moreover, a siding has been laid, connecting 
the works with the London and North-Western Railway, and 
an extensive wharf has been erected along the Grand 
Junction Canal. The annexed plan, Fig. 1, will serve to give 
an idea of the present extent of the works, and the propor- 
tions which it is eventually decided they shall assume. The 
buildings are ultimately designed to consist of an east and 


| west boiler-house, each 384ft. long, and a central enginc- 


The engine-house has two bays, 
There will be four 


house between these two. 


condition will be some 45,000 indicated horse-power. 

At present, however, not quite a quarter of this plant has 
been installed, and yet there is already a supply station of 
In the portion of the boiler-house already 
erected there are sixteen Babcock and Wilcox boilers, eight 


To Condenser. > 


Exhaust From Engine 


Fig. 2 AUTOMATIC EXHAUST VALVE 


on each side of a central gangway. These boilers have each 
of them a heating surface of 3500 square feet, a grate 
area of 62 square feet, and the working pressure is 160 lb. 
All the boilers have Babcock and Wilcox’s superheaters, eight 
of them are provided with Vicar’s stokers, two with Babcock 
and Wilcox’s stokers, and the remainder are hand-fired. 
The coal is fed into the stokers, which are worked by two 
Bumpsted and Chandler engines provided with shafts and 
clutches, so that either one can work the stokers, by means of 
shoots from the coal store immediately above. Up to this 
place it is taken, as already mentioned, by a Temperley trans- 
porter. This can either lift by means of buckets or by side 
lifts, this arrangement having been made so that coal can be 
taken up either from the railway siding or from the barges in 
the canal. It has a capacity of one ton per minute. The 
ashes from the furnaces fall down inclines under the boilers, 
and are taken in trucks to barges in the canal, the trucks 
being worked from the transporter. The boiler-house is 


162ft. Gin. long, and consists of two bays, each 33ft. 3in. wide. 
Its height to eaves is 29ft. and to the ridge of the roof 41ft. 
The coal store above is 162ft. 6in. long, and has a capacity of 
about 1000 tons. 


There are three Blake and Knowles feed 
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pumps, and two other pumps for lifting the water from the 
canal to the water storage tank, which is situated at the side 
of the boiler-house. There are two main longitudinal 
flues in brickwork and two cross tubes of rivetted iron. 
There is also a complete ring steam main in the boiler-house, 
one side of the ring coming against the wall dividing the 
engine-house from the boiler-house. The connections to the 
engines are teed off from this portion of the ring. 

The engine-house in its present condition, with its tem- 
porary end, is 176ft. 6in. long by 72ft. wide. It at present 
contains threecombined 
engines and alternators 


| Supply Corporation, by the India-rubber and Gutta-percha 


Company, of Silvertown. The transformers are each 250 
kilowatts ; they are circular in form, and stand some 6ft. 
high. We were informed that the efticiency of these trans- 
formers is 98 per cent. at full load. The temperature rise is 


| 70 deg. Fah. above atmosphere after eight hours’ run at full 


load. The transformers are fixed on carriages provided with 
rollers for ease of moving them. The switch gear is mounted 
on the walls of the transformer-house above the transformers. 
The switches consist of long levers carefully insulated, the 


made by the Westing- 
house Company. The 
engines are of 2500 in- 
dicated - horse - power. 
They are capable of run- 
ning from 116 to 145 re- 
volutions per minute, 
and are of the vertical 
inverted compound type 
with cylinders 36in. and 
55in. in diameter, with 
a 36in. stroke. The 
crank shafts are 14in. 
in diameter, the main 
bearings being of cast 
iron lined with white 
metal. The concrete 
foundations are 15ft. in 
thickness, and there is 
space in the building for 
one further combined 
engine and dynamo 
without extension. On 
page 453 will be found 
two views of the engine- 
house looking from 
either end, and these 
give a very fair idea as | 
to the nature of both 
the engines and dy- | 


namos. The steam is 
taken to the engines 
through separators of 
peculiar construction. 
The governors are on 
the fly-wheel. They are 
capable of a 10 per cent. 
adjustment during run- 
ning, and have a maxi- 
mum working variation 
of 3 per cent. The lubri- 
cation is brought about 
by means of jets from 


force pumps. The dy- 

namos, which are alter- 

nating - current two- 

phase machines, are 

direct coupled to the engines. Their 
kilowatts at 500 volts and 60 periods. There are 62 poles 
in the field magnets. The armature revolves and the 
conductors are embedded in slots on the periphery. The 
exciting dynamos for each set are mounted on the main 
shafts. They are compound wound for 100 volts. The ex- 
citing current required at full load is 150 ampéres at 100 to 
105 volts; supposing the speed to remain constant, the differ- 
ence in exciting current from no load to full load is 6 per 
cent., and if the current remain constant a 6 per cent. rise 
or fall of the speed is necessary. The cables from the machines 
are taken down into a subway beneath the engine-room floor, 
and thence toa cham!» r underneath the transformer-room, 


ouput is 1500 


Fig. 4—COOLING TOWER 


and then up to thisroom. Here there were, at the time of 
our visit, twelve transformers—there will eventually be four- 
teen—by means of which the tension of 500 volts is raised 
to 10;000. As a matter of fact, the ratio of transformation 
is 21 to 1, the extra ratio being given so as to counterbalance 
the fall of potential in the mains. The transformers and 
switching gear for the extra high tension are worthy of 
careful notice. The transformers themselves are of the 
Berry type, manufactured by the British Transformer Com- 
pany, Limited, while the switch gear is installed according to 


the designs of Mr. G. W. Partridge, of the London Electric 


Fiz. 3—DOUBLE-ACTING AIR AND CIRCULATING PUMP 


levers being worked from the floor level by means of railway 
signal levers. The extra high-tension fuses are fixed on the 
wall opposite the transformers, the fuses being carried in 
earthenware pipes with a central glass piece for inspection. 
In the basement there is fixed the water adjustable resis- 
tance with which the transformers are connected to the 
mains. This is the same device which has been working for 
the last six or seven years at Deptford, it having been in- 
vented to do away with the large increases in voltage which 
occurs when machines are switched on and off the mains. 
It consists of a charging transformer and a water resistance. 
One terminal of the primary of the charging transformer is 
connected to the cable to be charged; the other terminal is 
connected to the transformer. The secondary is connected 
to the two terminals of the water resistance. One terminal 
of the water resistance is suspended from a pulley, and can 
be gradually lowered into the water till it short-circuits with 
the other terminal. By gradually raising the top plate 
again and lifting it out of the water, the main may also be 
taken out of circuit without fear of damage. 

In various parts of the Company’s district there are some 
thirty transformers in sub-stations. The transformers are 
of 100 kilowatts capacity. The cables which run from the 
works are as follows:—There are five cables from the station 
right away to the Rathbone-place works of the Company. 
These are run in a five-way cast iron conduit, 20in. by 6in. 
largely along the towing-path of the Grand Junction Canal. 
From the generating station to Amberley-road sub-station 
the cross-section of the cables is *2516 square inches; from 
Amberley-road' to Norfolk-crescent sub-station the cross- 
section is *1909in., and from here to Rathbone-place the 
cross-section is *0973 square inches. The total distance 
between the Willesden and Rathbone-place stations, along 
the route traversed by the mains is seven miles, and the length 
will ultimately be made eight miles by extensions. The cables 
are of the manufacture of the British Insulated Wire Com- 
pany, Limited. 

An interesting feature of the station is the condensing and 
water-cooling plant, which has been supplied by the Wheeler 
Condenser and Engineering Company. Each of the engines 
is provided with a condenser of the Wheeler Admiralty type. 
These are erected on concrete foundations close to the engines. 
There is an automatic exhaust relief valve fitted to each 
engine. One of these we illustrate in section in Fig. 2. 
Its action will be readily understood. It is attached to 
the exhaust main just where this Joins the condenser, and to 
it is connected a pipe leading to the atmosphere. It consists 
of a horizontal valve provided above and below with guide 
spindles, the upper of which simply works in a guide, the 
lower being provided with a dashpot, the plunger of which is 
fitted with a valve, so that the main valve will open quickly 
but close slowly. When the engine is working condensing 
the vacuum keeps the main valve down on its seat. Should, 
however, the vacuum of the condenser fail, then the pressure 
of the exhaust steam lifts the valve from its seat and the 
engine exhausts straight to atmosphere. When the condenser 
is again at work the valve closes and the engine exhausts into 
the condenser. The dashpot in the automatic valve prevents 
any chattering or hammering which might otherwise occur. 
Each condenser has a cooling surface of 4000 square feet. Each 
is fitted with double-acting combined airand circulating pumps 
—see Fig. 3. There are two steam cylinders 12in. in diameter. 
Either or both these can be used, the motion of the one being 
transferred to the other by means of the cross-pivoted lever 
which is fixed to each. The air and circulating cylinders, 
which are both double-acting, are 22in. in diameter by 18in. 
stroke. The cooling tower, which is of the Barnard- Wheeler 
type, is designed to cool the circulating water required for en- 


gines of 7500 indicated horse-power, on a 161b. basis—o fi 

steam consumption of 120,000 lb. per hour. It jg jp ‘ee 
sections, each of which is 12ft. 3in. by lit, by on 
high. The total ground space occupied is 36ft. by 19% Mg 
which represents 17 horse-power for one square. ro 
of ground surface. Underneath the towers is a con am 
tank about 6ft. deep, to contain the cooled water, The tow 


ness. 
dently of the others. The water from the condensers jg pum 
up to central cast iron troughs at the 
of which is provided for each section of tre tower, Fron, th 

sides of the central trough perforated and slotted Pipes 
to the sides of the cooling tower, and from these Piesan 
suspended sheets of galvanised steel wire matting, Th 

matting hangs vertically and is tightly stretched, each », t 
being firmly secured at its lower end. The water cotain 
from the perforated pipes trickles down over ‘the matting 
getting cooled as it goes down. A current of air is provided 
for by means of circular fans, two fans to each section of the 
tower, or six fans in all. These are 10ft. in diameter iat 

» and 
they are placed one at each side at the bottom, being fixed cy 
same shaft, which is continued through into a small building 
at the side of the tower, in which there are three vertical 
compound Bumsted and Chandler engines. Each engine 
therefore, drives two fans, being of 12 brake horse-power and 
running at 125 revolutions per minute. The air entering the 
tower chambers at the lower section is deflected vertically 
from each fan, thus avoiding cross currents and affording a 
uniform blast upwards between the mats. The fans are so 
shielded that no water can come out of the orifices in which 
they work. Fig. 4 shows a reproduction from a photograph of 
this cooling tower. There are in all 330 mats in the towers, 
Each mat is 22ft. long, and there is a total of 72,000 square feet 
of cooling surface. This is stated to be capable of cooling the 
circulating water needed for condensing 120,000 of steam per 
hour from an initial temperature of 130 deg. to 80 deg., this 
latter temperature being sufficiently low to enable the cop. 
denser to maintain a vacuum of 26in. Ordinarily this would 
mean some 400,000 gallons of circulating water per hour. 
As a fact, however, the total amount of water in the tanks, 
piping, condensers, and in the course of circulation oyer the 
tower when the plant is at work is stated to be only 20,00) 
gallons. The amount of loss due to evaporation will, we are 
told, not exceed 3 per cent. of the circulating water passing 
though the tower. The water supply is obtained from the 
Grand Junction Canal, but an emergency connection is being 
made with the mains of the West Middlesex Company. 

Of the remaining electrical arrangements the switchboard, 
which is placed on a gallery at the west side of the engine. 
room, and from which an excellent view of all the machines 
is obtained, is of an extremely simple character. Here there 
are the field regulation and main switches, synchronising 
arrangements, and electro-magnetic circuit breakers. In 
addition to the exciters there is a battery of accumulators 
contained in a room over the transformer house. This 
battery can be connected to the exciter bus bars. In the 
engine house there is a 30-ton electric crane made by Higgin- 
bottom and Mannock with a span of 50ft. One motor works 
all the motions of this crane. 

Detached from the main buildings there is a temporary 
erection made of corrugated iron. This contains a variety of 
old dynamos and engines which have been used for power 
and light during the erection of the station. There is a 
Babcock and Wilcox boiler, a 75-kilowatt Parsons steam 
engine and dynamo, two Johnson and Phillips and two 
Westinghouse machines. When the main station is in 
thorough working order this plant will no longer be required. 
It has doubtless proved extremely useful up to now. 

The ironwork about the buildings was supplied by Sir 
William Arrol and Company, all the brickwork being done by 
the Metropolitan Company itself. In this connection it is 
interesting to remark that during the excavations for the 
buildings a large quantity of brick earth was discovered. A 
large proportion of this now lies in a huge heap on the site. 
In order to utilise this, which as a waste product would have 
been very costly to remove, the company has erected a brick- 
making plant, and will use the bricks so made for future ex- 
tensions. The machinery consists of a brick-making machine, 
by Bastin, and a Belgian kiln, from which there is flue con- 
nection to the main chimney. 

The works have been constructed under the superinten- 
dence of Mr. R. R. Todd, now the engineer of the company, 
who was assisted by Mr. C. A. Holbrow. The plans were 
prepared to designs, and the plant constructed to specifica- 
tions prepared by Mr. Frank Bailey. 


tower, one 


THE FACTORY AND WORKSHOPS BILL. 


The Manufacturers’ Section of the London Chamber of Con- 
merce has issued to members of Parliament and to various cham- 
bers of commerce and employers’ associations a report by its 
-arliamentary Committee on the provisions of this Bill. ‘They 
point out that the Bill largely increases the discretionary powers 
of the Home Secretary in respect of so-called dangerous trades, 
and in regard to overtime exemptions, and submit that such 
powers should, in the interests of employers generally, be a matter 
of statutory enactment rather than dependent on the individual 
view of the Home Secretary for the time being. The section sug- 
gests various amendments in the Bill, and particularly in Section 1), 
relating to measures for protection against fire in factories and 
workshops. While there is no objection to reasonable precautions 
being taken for the safety of workpeople, it is pointed out that to 
London manufacturers this section is the most serious in the Bill. 
Every factory erected since January Ist, 1892, and every work- 
shop erected since January 1st, 1896, in which more than forty 
persons are employed, must be furnished with a certificate from 
the London County Council, that reasonable provision has been 
made for escape, in case of fire, of all persons employed in storeys 
above the ground floor, or it must not be occupied. This law 
places the owner completely at the mercy of the London County 
Council, for it gives it the power, not regulated by any bye-law, to 
exercise the most arbitrary authority. With regard to every 
factory erected before 1892, and every workshop before 1896, it 1s 
the duty of the London County Council to ascertain that the 
factory and workshop is provided with reasonable means of escape 
in case of fire for all persons employed in storeys above the ground 
floor. But there is this essential provision, that in case of difference 
between the occupier and the London County Council the question 
may be referred to arbitration. There is no doubt that this provl- 
sion has been a strong defence of London manufacturers from the 
action of the London County Council in requiring costly, and in 
many cases useless, alterations. The present Bill proposes to give 
the London County Council the same power for old as for new 
factories and workshops; in other words, the power to decide 
whether any factory or workshop may continue to be used or not— 
a power which no public authority ought to possess. The only 
protection manufacturers and owners would have is the existence 
of certain regulations issued by the Council, and they have no 


legal force. 
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ADMIRALTY ENGINEERING. 
No, IIL, 

We have shown in our second article* that the Belle- 
ville boiler differs from the fire-tube boiler in that a very 
small defect will render it useless. In a word, it is so 
constructed and must be so worked that temporary 
repairs cannot be effected. We have dealt with the 
Admiralty policy in the past, and stated that we should 
have something to say as regurds that policy in the future. 
But before going further it is necessary to refer to 
certain facts and statements which have so far not 
received the attention they deserve, because they have 
not been made public. Indeed, they have only recently 
come to our own knowledge. 

The original Belleville boilers of H.M.S. Powerful and 
Terrible were made of lap-welded tubes of the kind that 
can be readily procured under ordinary trade conditions 
from the tube-making districts, such as Walsall or Bir- 
mingham. The only peculiarity about them was that they 
were made to a specification and closely inspected. It is 
not necessary to go into the history of these tubes in 
detail. It is enough to say that they failed lamentably, 
and with very serious consequences. They bent, blis- 
tered, and split. Unless something better could be pro- 
cured there was an end to the Belleville boiler. The 
thickness of the metal in the lower rows was increased 
some 50 per cent. Solid drawn tubes—such, for example, 
but by no means exclusively, as those made by the Man- 
nesmann process—were used without exception. A very 
elaborate specification was prepared, and a system of in- 
spection, unprecedented in its severity and the rigour 
with which it was carried out, was instituted. The result 
was, of course, an enormous rise in price. It was found 
that no steel made in Great Britain would comply with 
the conditions laid down by the Admiralty ; presumably 
nothing else would comply with the conditions, and resort 
was had to Swedish steel. With this material tubes were 
made which passed the inspectors. When the facts came 
to be known, members of Parliament remonstrated against 
the use of foreign materials, and an order was issued 
that foreign steel must not be used. The result was a 
dead lock. The tubes could not be made in any quantity 
or with any certainty. Not 30 per cent. of the output 
passed the inspectors. Some tubes actually used cost as 
much as 2s. a pound. New ships could not be supplied 
with boilers; worn-out boilers could not be replaced. 
Government encouraged makers to put down special 
plant ; and some firms have spent £15,000 to £20,000 on 
new machinery, all to no purpose. Finally, Mr. Austen 
Chamberlain had to relax the rule concerning Swedish 
steel. We have made very careful inquiry, and are in a 
position to assert that there has been practically not a 
Belleville tube made in this country for some months past 
of English metal. We are absolutely dependent for our 
supply of tubes at this moment, and so far as can 
be seen in the future, on Sweden, and Sweden alone. 
This is not the fault of English steel makers. There 
are limits, and it would be as wise to blame them 
for not running copper out of their furnaces instead of 
pig iron, as for not producing steel of the peculiar quality 
required. We do not think that any other fact could be 
cited which would go further to condemn the Belleville 
boiler. Only one kind of steel can be employed in its 
construction, and this cannot be had in Great Britain. 
This fact, too, is without a parallel. We have not yet 
heard the name of any other boiler which cannot be made 
of English metal. 

When we come to appreciate what all this means, we 
find, first, that if nothing but ordinary tubes, such as are 
used in the Scotch boiler, had been available, there would 
have been no Belleville boiler; secondly, that if nothing 
was to be had but solid drawn tubes of English or Scotch 
steel, there would have been no Belleville boiler. It is 
absolutely dependent for such success as it has on a 
special quality of steel and a certain perfection of manu- 
facture. Each tube is examined with the greatest care. 
Inside, a mirror is employed on the end of a rod to detect 
minute imperfections. A flaw no bigger than a hair, even 
a suspected flaw, leads to the rejection of the tube. It 
is only within quite a recent period that the Admiralty 
have succeeded in securing anything like a sufficient 
number of tubes. 

What has been the result of these elaborate precautions ? 
The tubes, we believe, do not split or blister, but they are 
more liable than less pure steel to corrosion. We have 
seen what the result of this failing is. Itis not possible 
to insist too strongly on the vital importance of fitting 
warships with boilers which admit of being not only 
easily but promptly repaired. We have compared the 
Belleville and the Scotch boiler on this basis; but we 
may go further, and compare it with other types of water- 
tube boiler. We cannot do this better than by reproduc- 
ing the words of M. Bertin, from whose pages+ we have 
already quoted :— 

With regard to facility for carrying out repairs to the boilers 
while in commission, it must be remarked that the plugging of the 
tubes while at work, in case of their leaking, is an impossibility 
inherent in the principle of tubulous boilers. The emptying of 
the boiler until the water is below the tubes that require plugging, 
which involves at times the complete emptying of the boiler, is an 
absolute necessity. As regards plugging the tubes after the fire 
is out and the boiler emptied, the various types of tubulous boiler 
present very different facilities, which depend on the mode of 
construction In the Belleville boilers, and in general in all boilers 
unprovided with collectors, it is impossible to plug the tubes. 
The damaged pieces always have to be replaced. In the d’Allest 
boilers, and in all those with straight tubes, the plugging can be 
done exactly as in cylindrical boilers, by the use of the ordinary 
arrangement of double plugs. In the Niclausse boilers no ques- 
tion of plugging arises, as the operation is precisely the same as 
the changing of a tube, and occupies but two minutes. In the 
Du Temple boiler the plugging is very easy, owing to the form of 
screwed joints provided. If the screw threads inside the collector 
are in good condition; it is sufficient to remove the nut from the 
end of the tube and*replace it by a blind nut. In the Normand 
boilers, and in general in all those wherein the tube joints are 
made by an expander, a simple conical plug, which sometimes has 


* See THE ENGINEER, pagi 


e 406. 
+ “ Marine Boilers ; théir Construction and Working.” By M. Eertio, 
Chief-Constructor of the French Navy. 


a slight thread cut on it, is inserted into the end of the tube from 
the inside of the drums. The pressure in the boiler tends to 
tighten the plugs. 

We may, for the sake of argument, assume that all the 


boilers available for naval purposes are equally liable to | 


corrosion. It is beyond all question that but one is liable 
to be permanently disabled by a small defect in a single 
tube. The Niclausse boiler can be repaired in almost the 
time required to draw the fires and blow the water out of 
it. A Babcock and Wilcox boiler can have the defective 
tube plugged. For the Belleville boiler there is nothing 
but the putting in of a new element. 

It has been stated that the Belleville boiler will last 
two commissions, that is six years. Recent experience 
does not confirm this view; and in any case the state- 
ment may mean much or little. No one would assume 
that a boiler was worn out because there was a hole a 
quarter of an inch in diameter in one of the tubes. Such 
holes have occurred within a few weeks after a boiler has 
been at sea. It might be argued that the boiler would 
last six years notwithstanding the hole. The legitimate 
deduction from the statement is that the boiler will be in 
good condition and available for work always during 
the six years, certain necessary repairs being made at 
convenient times. But it is quite easy to say that 
a boiler which breaks down several times a year when 
under steam is in good condition after several years of 
wear. Indeed, by constantly replacing defective tubes, 
it might so happen that it would be better than at first. 
Thus, for example, a Belleville boiler made originally with 
lap-welded tubes might have them replaced with solid- 
drawn tubes, and would then be better than it was 
originally. We have the case of the Scotchman’s knife, 
which was still the same, although it had had three new 
blades and two new handles. So that all statements about 
the actual life period of a boiler must be taken with 
proper allowance for the condition and service of the 
boiler during its lifetime. In a word, the statement that 
any boiler will last two commissions may mean much or 
little—anything or nothing. The thing wanted in the 
Navy, however, is not so much a boiler which has a long 
life, as one which will not break down. It is not too 
much to say that a boiler which would last only one com- 
mission, or three years, and which during that time never 
once broke down or gave trouble, would be ten times 
better than a boiler which lasted nominally six, or even 
nine years, and was so untrustworthy that no one knew 
from hour to hour when it was going to fail. 

Coming now to Admiralty policy, two fundamental pro- 
positions may be advanced. The first is that in the 
British Navy it is essential to have, at any cost, the most 
efficient machinery that the wit of man can devise or the 
skill of man construct. Secondly, it is certain that this 
result can only be secured by the selection of the fittest. 
We do not think that the soundness of these propositions 
can be gainsaid. The natural deduction is that the 
Admiralty should keep its eyes open, and never cease 
to carry out experiments and investigations, in order to 
ascertain what is the best. The machinery of our war- 
ships should be the best that the talent, not of a single 
set of engineers, but of the whole country, can produce. 
Here it is essential once again to direct attention to facts 
which are entirely overlooked or have been forgotten. 

It will be found on examination that the machinery of 
the British Navy has not been designed by the Admiralty. 
On the contrary, the Admiralty has persistently opposed 
the introduction of machinery of every kind. It has 
invariably been invented, and tried, and forced on the 
Admiralty by outsiders. Whitehall opposed rifled ord- 
nance, armour, breech loading, steam power, the screw pro- 
peller, stockless anchors, chain cables, steam steering 
gear. The British Navy is what it is, not because 
of the Admiralty, but in spite of the Admiralty. Of 
course, we know that in later years obstruction has, 
in a sense, been withdrawn. The fact remains that prac- 
tically nothing in the way of machinery emanates from 
Whitehall or our dockyards, and the reason is not far to 
seek.* The Admiralty has always treated naval engineers 
with more or less contumely. The men who go to sea in 
our warships, and are best placed to know what is and 
what is not right, are not permitted to speak. They have 
no voice in designing machinery ; and the utmost care is 
taken at Whitehall that the people of Great Britain shall 
know nothing of what goes on in those ships on which 
our existence as a nation depends. We may contrast 
this with the action of the United States authorities. 
There, there is what is known as the Bureau of Steam 
Engineering. Its present head is George Melville, an 
engineer holding an admiral’s rank. Once a year 
the Chief of the Bureau issues a report in which 
he deals at length with the various questions on 
which the efficiency of the American navy, as affected by 
his department, depends. He tells the world what is 
the condition of the machinery of ships. He gives 

articulars of the working of engines and boilers. The 

ureau prepares drawings for new war vessels, and 
these drawings are published in much detail, so that 
the whole engineering world can see them and criticise 
them. It is not Admiral Melville’s fault if the people of 
the United States do not know what they have afloat in 
the shape of machinery. 

In this country, on the other hand, we have nothing 
but nominally rigorous secrecy. Only foreigners are 
permitted to have any official information. If we want 
details of the working of engines and boilers during the 
autumn mancuvres, we have to go to American sources 
for the information. The incessant snubbing of naval 
engineers has deprived them ofany will to originate. Their 
training, their lives, killinvention. The rules of the service 
assume that they are little better than engine-drivers, 
and they are treated accordingly. From first to last the 
policy is wrong. The Admifalty ought to take the 
country into its confidence. Secrecy is often observed when 
there is nothing to conceal. But more than frankness is 


* For some years machiuery had been constructed in our dockyards, 
notably at Keyham, but the quantity of it, and its power, are insignifi- 
cant, and the fact that it is made does not affect our general argument. 


wanted. The Admiralty ought to be the first and greate 
experimenting institution in the world, and the mon st 
required pe. be voted without a dissentient voice 7 
would prolong this article unduly to discuss this ag De . 
of Admiralty policy now, however. We must reserve ite 
consideration for the time. 4 


THE INSTITUTION OF MECHANICA], 
ENGINEERS, 

Tue lecture theatre of the Institution was crowded 
to overtlowing on Thursday, the 26th ult., when a paper 
entitled Road Locomotion,” by Professor H. s, Hele. 
Shaw, LL.D., F.R.S., was read in abstract. The chair 
was taken by Mr. Wicksteed, who announced the electioy 
of seventy new members. In the reading of the paper 
which occupied forty-five minutes, Professor Hele-Shay. 
inteepoleallt several supplemental remarks that do not 
appear in the text. Vor instance, he said that he had 
been enjoying a ride on a pneumatic-tired motor carriage 
having tires 6in. in cross section, and described the senga. 
tion as being like sitting in an easy chair. In the matte; 
of cost of running such a carriage some surprise was 
occasioned when he informed the audience that the cost 
of oil for driving this carriage only amounted to 1d, a 
mile, while the cost per mile for the tires was ‘hd. 
Professor Shaw remarked that the whole subject of road 
locomotion was too extensive to be dealt with in one 
paper, and suggested that an excellent paper might be 
written on gearing—a part of the subject which he only 
briefly touched upon. 

The first member to take part in the discussion was 
Mr. J. A. F. Aspinall, who was invited to give some 
of his experiences with a heavy steam wagon of the 
Thornyeroft pattern, which the Lancashire and ‘York. 
shire Railway Company has at work. He said the results 
of the working had so far been fairly satisfactory, but 
they required more experience to lay down a general 
rule as to cost of working. Mr. J. Brown, of Belfast, the 
inventor of the instrument known as the “ viagraph,” 
which is alluded to in the paper, next explained one or 
two of the details of his machine, the fice va features of 
which have been described in THE ENGINEER—~—see 
vol. Ixxxvii., p. 445. The speaker also made some re- 
marks referring to the system of spring driving as 
adopted in the Thornycroft wagons, and was understood 
to say that leaf-springs absorbed some of the power in 
friction. 

Mr. Thornyeroft, being invited by the chairman to 
make a few remarks, alluded to the difficulties they had 
encountered in obtaining satisfactory wheels. His 
experience had shown that the front wheels stood well 
enough, but the driving wheel tires are soon worn out. 
He said their recent . had given reasonably good 
results, and recommended plenty of wood for ordinary 
speeds. With regard to the capabilities of self-prope'led 
vehicles, he said it has been found quite possible to work 
up hills on which horses could not haul loads. 

As the time for closing the discussion had arrived, the 
chairman took the views of the meeting as to whether 
the discussion should be continued or adjourned til! the 
next meeting, and the general feeling of the members 
present seemed to indicate that another evening should 
be given up to the debate. The chairman accordingly 
suggested that some person present, who would not be 
able to attend the next meeting in June, might take the 
opportunity of making a few remarks in proposing a vote 
of thanks to the author of the paper. Mr. Shrapnell 
Smith, the secretary of the Liverpool Self-propelled 
Traffic Association, thereupon took exception to a remark 
let fall by Mr. Aspinall, in which this gentleman was 
understood to complain that the Association had not pub- 
lished any information with regard to the working ex- 
penses of the heavy motor vehicle. Mr. Smith said that 
the Association was still alive, and would be heard of 
undertaking further work in the not very distant future. 
He was of opinion that the results obtained from the 
Lancashire and Yorkshire Company’s steam wagon 
were highly satisfactory under the conditions least favour- 
able to the heavy motor vehicle, namely, short journeys. 
He thought that the real reason that Mr. Aspinall’s com- 
pany had purchased a motor wagon was that they were 
somewhat apprehensive as to what the self-propelled 
vehicle could do, a remark which no doubt had some 
connection with the Self-propelled Traftic Association's 
trials which were carried out with a view to showing that 
such a mode of transport might compete favourably with 
the railways running between Liverpool and Manchester. 

The vote of thanks was seconded by Professor Vernon 
Boys, and the further discussion postponed till the 
Insticution’s meeting in June. 


THE INSTITUTION OF GAS ENGINEERS. 


ANNUAL MEETING, 

TuIs year’s meeting of this Institution, which was in- 
corporated in 1890, opened in the theatre of the Institu- 
tion of Civil Engineers, Great George-street, Westminster, 
S.W., on Tuesday last. The retiring President, Mr. 
I’. D. Marshall, of Copenhagen, introduced to the meet- 
ing his successor, Mr. J. W. Helps, M. Inst. C.E., of 
Croydon, who proceeded to deliver his inaugural address. 
He referred to a scheme, which has been under con: 
sideration for some time past, for the amalgamation of 
the Institution of Gas Engineers with the older and 
numerically stronger, though scarcely more influential, 
body, the Incorporated Gas Institute. Subsequently, 
the meeting assented to a proposition, brought forward 
by the Council of the Institution, in favour of the pro- 
jected amalgamation, and, virtually, it only remains for 
the Gas Institute, at its meeting in June next, to confirm 
the views of its Council in order to accomplish the fusion 
of these two bodies. We expressed hearty approval of 
this scheme when it was mooted last year, and we are 
glad to find it is now very near fruition. The interests 
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f gas engineers and managers can best be served by one 

fod and thoroughly representative society. 

— Helps next proceeded to discuss many technical 
roblems connected with the gas industry in a manner 
‘orthy of his high reputation as a gas engineer. He has 

ee eniaed that the services of a chemist are now essential 

par a continued prosperity of a gas undertaking ; and he 
ut forward a strong plea for the establishment of a 
chemical and ph ysical laboratory for purposes of research, 


under the auspices of the society which will shortly absorb 


the present Institution of Gas Engineers. Mr. Helps | 
was in this matter speaking with authority, for he is | 


himself a well qualified chemist, and is able to appreciate 
rightly the assistance which chemical investigations afford 
the gas engineer. After allusion to the prevailing high 
rices of coal and gas-oil, which must increase consider- 
ably the manufacturing cost, and consequently the selling 
srice, of gas, he gave some valuable comparisons of the 
cost of producing coal gas and carburetted water gas. 
The cost of 1000 cubic feet of gas, averaging 15-01 candle- 
power, made from coal and cannel, at the Croydon works, 
was 14°10d. in 1897. The cost of 16°15 candle-power 
as, consisting of coal gas to which about 30 per cent. of 
carburetted water gas had been added, in 1899 was 13-07d. 
per 1000 cubic feet. The cost of gas of the same 
candle-power in 1899 from coal and cannel would 
not have been less than 14°71d. per 1000 cubic feet. 
Actually, the cost of carburetted water gas of 19°90 
candle-power in 1899 at Croydon was 14°83d. ° These 
figures led him to the conclusion that the cost of enrich- 
ing coal gas of 14—15 candle-power by means of car- 
buretted water gas was last year not more than 0:21d. 
per candle per 1000 cubic feet. This figure agrees well 
with the experiences of other engineers, who have manu- 
factured carburetted water gas under proper conditions, 
and applied it to the enrichment of coal gas. At the 
present time, however, Mr. Helps’ figures come oppor- 
tunely to confirm former statements, as will be seen 
when subsequent proceedings at this meeting are con- 
sidered later. Before leaving the subject of water gas, 


the President referred to the calorific values and relative | 


jlluminative values in flat-flame burners of coal gas and 
carburetted water gas, both of known candle-power, as 
estimated by the Argand burner. His figures admittedly 
were not strictly comparable, but they pointed to a slight 
inferiority in both particulars on the part of the water 
gas. The next question dealt with was the vexed one of 
naphthalene deposits, to which a certain amount of 
useful research work and a disproportionate amount of 
speculation has been devoted recently. We_ were 
gratified to observe that Mr. Helps considered that 
the causes of naphthalene deposits in mains and 
services were to be traced to the operation of well- 
established physical laws, and did not demand our 
assent to dubious hypotheses without counterpart in 
other fields of scientific study. The next portion of 
the address treated of the expediency of the removal of 
carbonic acid from carburetted water gas. This gas 
contains, on the average, about 3°8 per cent. of carbonic 
acid. Mr. Helps found that the removal of 3°85 per 
vent. of this impurity by means of lime raised the illu- 
minating power of the gas from 14°58 to 18°24 candles, 
or by 0°98 candle for 1 per cent. of carbonic acid. He 
remarked that this result indicated a rather higher 
depreciating effect on illuminating power than was com- 
monly attributed to carbonic acid, but we may point out 
that the lower figure of 0°5 to 0°8 candle, generally 
accepted, does not apply to so high a percentage of 
carbonic acid as 3°85. In cases where the carburetted 
water gas is added to more than twice its volume of coal 
gas, the percentage of carbonic acid in the mixture would 
scarcely exceed 2°0, and we should be surprised to 
learn that the effect of removing this amount of carbonic 
acid would be the raising of the illuminating power of 
the mixture by much more than one candle. The effect 
of carbonic acid on illuminating power varies with the 
proportion in the gas as it reaches the burner; for 
instance, 4 per cent. has more than twice the deteriorating 
effect of 2 per cent. Generally speaking, however, Mr. 
Helps was doubtless correct in Pelieving the removal 
of carbonic acid from water gas by means of lime 
to be remunerative. The address concluded with some 
interesting figures bearing on the working of the pre- 
payment meter system in the Croydon district. They in- 
dicated what we fear is very commonly the case, viz., 
that the penny-in-the-slot consumer, provided he is not 
ready to use gas very freely, is a loss to the gas under- 
taking, which must recoup itself out of the pockets of its 
better customers. 

The address bristled with valuable facts, and, needless 
to say, was heartily appreciated by the meeting. It 
was followed by the reading of a paper by Mr. George 
Livesey, the managing director of the South Metropolitan 
Gas Company, on the “ Enrichment of Coal Gas.” We 
shall deal with this and subsequent papers next week. 


CLyDE WEEKLY Pays,—Representatives of the Clyde Employers’ 
Association and the Federated Shipbuilding Trades met in Glasgow 
on the 24th ult., and discussed the question of weekly pays, the 
twelve months’ trial of the system having about expired. The 
employers’ representatives stated that it was their desire to revert 
to the system of fortnightly pays, as, in their opinion, the experi- 
ment of weekly pays had failed. Statistics and the evidence of 
shipyard officials were submitted to show that the system of weekly 

ys had been to the benefit~of neither the men nor the masters. 
More time had been wilfully lost than under the old arrangement, 
and in the circumstances a reversion to the fortnightly pay was 
natural. The men’s: delegates combated the evidence produced, 
which they said was not at all convincing. They asked, however, 
tobe allowed to ballot their constituents on the question once 
more. The employers said that the result of the conference would 
require to be Bar before a full meeting of their association, and 
while they did not think the association would accept a vote of the 
men on the question, they agreed to defer action until after the 
annual meeting of the Federated Trades, which gathering takes 
Place at Barrow. to-day, 4th May. .The decision of the employers’ 
Meeting was to be communicated in time to be discussed .at the 

Trow meeting, ditd it was antitipated that the ballot of the men 
on the —— of a reversion to fortnightly pays would also have 
been taken by that time. 


INTERNATIONAL CONGRESS ON APPLIED 
MECHANICS. . 
WE have received from Monsieur Haton de la Goupilliére, 
the President of the Commission of Organisation, the pro- 
gramme of the International Congress on Applied Mechanics 
which will be held in Paris, in connection with the Ex- 
hibition, from the 19th to the 25th of July. 

It is proposed to discuss the following topics :— 

(1) The Organisation of Workshops. 

(2) Mechanical Laboratories. 

(3) Applications of Electricity to Mechanics. 

(4) Transmission of Power; Apparatus for Lifting and 
Transporting. 

(5) Hydraulic Motors. 

(6) Boilers. 

(7) High Speed and Rotary Steam Engines and Steam 
Turbines. 

(8) Heat Engines. 

(9) The Mechanics of Self-propelled Vehicles. 

The gentlemen who will be the Commissioners in con- 
nection with the various subjects are as follows:—In 
Division 1: Messrs. Kreutzberger, Captain Leneven, Com- 
mandant Mengin, and Professor Thurston. Division 2: 
Messrs. Baclé, Chabal, Boulvin, Charpy, Captain Devé, 
Dwelshauvers-Dery, Commandant Mengin, Rabut, and Pro- 
fessor Thurston. Division 3: Messrs. Delmas, Henry, and 
New. Division 4: Messrs. Basséres, Lecornu and Thierry. 
Division 5: Messrs. Rateau and Prazil. Division 6: Messrs. 
Brillié, Donkin, Sinigaglia, and Walckenaer. Division 7: 
Messrs. Lecornu, Lefer, Parsons, Raleau, and Sosnowski. 
Division 8: Messrs. Diesel, Donkin, Forestier, and Witz. 
Division 9: Messrs. Le Bochet, Guénot, Forestier, Griffith, 
Krebs, De la Valette, and Mesnager. 


DOCKYARD NOTES. 


Tue event of the week has been the grounding of the 
Japanese battleship Asahi on Southsea beach. The channel 
up to Portsmouth harbour is excellently marked, and there 
is always 30ft. of water, but it is very serpentine and narrow, 
and at several places along its edges it suddenly shallows by 
| 13ft., so that it is not over and above easy. The Asahi, so far 

is can be gathered, was well in the centre of the fairway, 
| coming out under her own steam, with an experienced pilot 
|on board. Suddenly, just after she had passed Clearance 
| Pier and was abreast of a shelving bank, something gave way 
| in the steering gear. This carried her inshore, her ram dug 
into the bank, and she lay broadside on with her stern 
towards the pier. This was at flood tide. As the tide went 
out, it fortunately carried her stern round, and she lay with 
her bow shorewards and her stern floating in the direction of 
Southsea Castle and Spit Fort. Here as the tide went down 
she listed to port, and at the ebb about 20ft. high of the bow 
was exposed, a good deal of bottom below the five submerged 
tubes being visible. The stern was still awash. The danger 
of the situation lay in the chance of the ship straining her- 
self. The sight she presented was a curious one. From 
Southsea Common she appeared to be lying on the beach, 
and actually she was at low tide only a stone’s throw out. 
Being the biggest ironclad in the world, she attracted an 
immense amount of attention. A little after midnight, 
Monday-Tuesday, she was got off with the flood, and in the 
morning was anchored at Spithead, to the relief of everyone, 
for the Japanese are popular at Portsmouth. No blame 
appears to attach to anyone. Her gunnery trials will, how- 
ever, be delayed, as she will need docking and examination. 


Tue Asahi’s after big guns and shield were only put on 
board last Friday and Saturday, when she came under the 
shears for that purpose. All the guns are now on board, but 
as yet the 12in. are the only ones with the breech pieces on 
and fully mounted. 


SUPPLEMENTING an account given a short while ago in THE 
ENGINEER, we may draw attention to some more features of 
this fine battleship. That every gun—even 24-pounders— 
has its own hoist, hand and electric, we have already stated. 
The passages below the armour deck, at the foot of the hoists, 
are probably the roomiest in existence. A feature that par- 
ticularly struck us was an arrangement of hooks all along, 
for the powder charges—a very great convenience. Some 
unpleasant things have been said about the British Admiralty 
by British officers who have seen the gun arrangements of the 
Asahi. It is not merely that electricity is used—the manual 
arrangements are better than those in any British ship. 


A SECOND feature of the Asahi is that every single com- 
partment below water is fitted with an escape, a counter- 
weight operating the sliding door on top. 


In connection with this ship, Messrs. Barr and Strouds’ 
letter in last week’s ENGINEER indirectly draws attention 
to another matter. Our reference to transmitters was, of 
course, general, not particular. There is, however, one fixed 
official view, not merely about these appliances, but about 
every other invention yet devised by man. This view is :— 
(1) The invention is no good at all; (2) should some other 
nation prove the reverse, it is no good in wartime, because it 
would get deranged ; (3) should the contrary by any unfortu- 
nate accident be proved, then the fact still remains that 
under certain conditions not specified and not known, the 
invention will be of no service; (4) finally, when all nations 
have long used it and something better begins to have exist- 
ence, the official mind has its attention drawn to the 
invention in Parliament, and after being officially convinced 
that such a thing exists, it adopts it to show its patriotism, 
and its determination to keep this country in the van of 
progress. 


Tue old Hero is said to have been aground on Elbow Spit 
last week, but got off again without any damage. The 
Russian ironclad Apraxin is still aground in the Baltic, and 
not likely to be of much future service save as a lighthouse. 
The Poltava appears to be still aground, but her position is 
not dangerous and she will be all right. Two of the German 
Brandenburg class have recently been aground, anid are now 
undergoing heavy repairs. The French, who, a year or so 
ago, managed to ground a whole fleet, have been luckier, 
and had none. of, these accidents lately... All in all, however, 
the wonder is that so few groundings happen.’ We are won- 
derfully lucky in our navy this way. : 


WE hear of yet another Naval Annual being projected, but 


beyond that it will not follow any existing lines, no details 
are yet forthcoming. It is of the pocket-book order. 


WHEN H.R.H. Prince Abhakara of Siam was doing time in 
the British Navy, at the Naval College, the authorities 
would not allow him to do a Vernon course, presumably on 
the grounds that it was waste of time. He has, it is currently 
reported, gone back to Siam with twenty-seven thousand 
pounds, paid by the British Admiralty for a submerged tube 
that he recently invented. We do not yet know, however, 
whether our new ships will be armed with this tube, or 
whether it will merely arm an Admiralty pigeon-hole. 


NEW AMERICAN GOODS LOCOMOTIVES. 


For ordinary goods train service, where the gradients are 
not severe, engines of the ‘“‘Mogul” type are very generally 
used, this L ™ having six coupled driving wheels and a two- 
wheeled leading bogie. A new type of engine for similar 
service is now being introduced, in which a trailing axle is 
added, this being done in order to properly distribute the weight 
due to an increased length of fire-box. These engines are specially 
designed for burning hard bituminous coal, and for fast goods 
trains on lines having easy gradients. The fire-box is of the 
Belpaire type, with sides flaring outward from the crown. There 
are two oval fire-doors, 15in. by 12in. Piston valves are used, 
10in. diameter, the piston heads working in bushed chambers at 
each end of the cylinder. The middle driving wheels have bald 
tires. The general dimensions of these engines are as follows: — 

Cylinders 19in, by 24in. 

Driving wheels .. .. .. oft. 4in. 
Bogie and trailing wheels 


3ft. lin. 
Driving wheel base .. 11ft. 4in. 
Total wheel base.. .. .. 25ft. 3in. 
Weight on driving wheels 96,000 Ib. 
Weight, total 140,000 Ib. 
Boiler barrel, diameter .. 4ft. 8in. 
Steam pressure .. .. .. .. .. 190 Ib. 
Fire-box . Oft. by 7ft. 
Fire-box, depth front and back . 5ft. 24in. and 4ft. sin 
Fire-box, width of crown 4ft. 6in. 
Steam space, height .. 2ft. 34in. 


Tubes, iron, number, 194; diameter... .. .. 2}in. 
Heating surface, tubes .. 1937 square feet 
Heating surface, fire-box 139 + 


Heating surface, total .. .. .. 
Railtocentreofboiler .. .. .. .. .. .. 7ft. 10in. 
Railtotopoffunnel.. .. .. .. .. .. .. 14ft. 9in 
Smoke-box, lomgth .. .. .. .. .. .. Of. Gm 
Steam ports, width, ljin.; area .. j 35 square inches 
Exhaust ports, width, 3in.; area... .. .. .. 69) 
Connecting-rod, length .. .. .. .. .. .. 6ft. 3}in. 
Journalsof driving axles.. .. .. .. .. .. Shin. by 
Length over engine .. 37ft. llin. 

‘ Tender. 
Wheels, eight, diameter... .. .. 3ft. 
Height of tank .. 4ft. 10in. 
Water capacity .. 5000 gallons - 
Coal capacity 16,000 Ib. 


THE Moror Car Triats.—The motor cars engaged in the 1000 
miles run covered the distance between Kendal and Carlisle on 
Tuesday, by way of Keswick and Bothel, in delightful weather. 
Only 47 of the cars got up Dunmail Raise without the passengers 
alighting. Mr. Rolls made the ascent in five minutes, his speed 
being seventeen miles an hour. Edinburgh, the turning point in 
the race, was reached on Wednesday night, the cars having 
travelled from London, ¢i4 Bristol, about 520 miles. On the 
journey from Carlisle rain was encountered at Innerleithen, and 
through the border counties generally there was a raw Scotch mist. 
The roads, however, were not heavy. 

Roya INstituTION.—The annual meeting of the members of 
the Royal Institution was held on Tuesday afternoon, the Ist of 
May, Sir J. Crichton-Browne in the chair. The annual report 
of the Committee of Visitors for the year 1899, testifying to the 
continued prosperity and efficient management of the Institution, 
was read and adopted, and the report on the Davy Faraday Re- 
search Laboratory of the Royal Institution, which accompanied it, 
was also read. Sixty-three new members were elected in 1899. 
Sixty lectures, seventeen evening discourses and two centenary com- 
memoration lectures were delivered in 1899. The books and 
pamphlets presented in 1899 amounted to about 280 volumes, 
making, with 672 volumes—including periodicals bound—purchased 
by the managers, a tota] of 952 volumes added to the library in the 
year. Thanks were voted to the President, Treasurer, and the 
Honorary Secretary, to the committees of managers and visitors, 
and to the professors for their valuable services to the Institution 
during the past year. The following gentlemen were unanimously 
elected as officers for the ensuing year :—President, the Duke of 
Northumberland ; Treasurer, Sir James Crichton-Browne ; Secre- 
tary, Sir William Crookes ; managers, Sir Frederick Abel, Bart.; 
Sir Frederick Bramwell, Bart.; Dr. Thomas Buzzard, Sir William 
James Farrer, Mr. Hugh Leonard, the Right Hon. Lord Lister, 
Mr. Frank McClean, Mr. Raphael Meldola, Dr. Ludwig Mond, 
Sir Andrew Noble, Mr. Alexander Siemens, Mr. Basil Woodd Smith, 
Mr. William Hugh Spottiswoode, the Hon. Sir James Stirling, and 
Sir Henry Thompson, Bart. Visitors, Dr. Charles Edward Beevor, 
Mr. William Henry Bennett, Mr. W. A. ‘B. Burdett-Coutts, Mr. 
Joseph G. Gordon, Mr. Maures Horner, Sir Alexander Campbell 
Mackenzie, Mr. Henry Francis Makins, Mr. Carl Edward Melchers, 
Mr. John Callander Ross, Mr. William James Russell, Mr. Alan A, 
Campbell Swinton, Sir James Vaughan, Mr. John Jewell Vezey, 
Colonel H. Watkin, and Mr. James Wimshurst. 

SHIPBUILDING IN ScoTLAND,—Scotch shipbuilders launched 
during April 27 vessels, of 26,545 tons, as compared with 27 vessels, 
of 39,210 tons last month, and 25 vessels, of 40,886 tons, in 
April, 1899. To the total the Clyde contributed 20 vessels, of 
22,985 tons ; the Forth, two of 2100 tons ; the Tay, two of 1020 
tons ; and the Dee, three of 440 tons. The four months’ output 
is 126,475 tons, as compared with 148,756 tons last year. he 
new work booked during April amounts to between 25,000 and 
30,000 tons, and includes several important orders for steamers—- 
and what is perhaps more notable still, for a number of sailing 
vessels. Wm. Denny and Brothers are to build a steamer of 
7000 tons gross for the New Zealand Shipping Company, and the 
London and Glasgow Shipbuilding Company one of 5000 tons for 
the Indo-ChinaSteam NavigationCompany. Wm. Hamilton andCo. 
are to build a three-masted steel sailing ship of 3300 tons carrying 
capacity, and another capable of carrying 5000 tons deadweight, 
and to have four masts fully rigged. This vessel is about equal in 
carrying tonnage to the Palgrave, built in 1884 by Hamilton and 
Co., and which was for some time the largest sailing vessel affoat. 
Russell and Co., Port Glasgow, are to build a still larger steel sailing 
ship, viz., one to carry 5900 tons deadweight. Whether this 
vessel will be a — sailing ship or have five masts has not 
yet been decided. - These ships are all for the Anglo-American 
Oil Company, and will be employed in the transit -6f oil in case 
from America-to: ports in the Far East. - Although last yéar and - 
for some . years there” has ‘not: been -a single sailing: shi 
constructed; there are now six sailing ‘ships on order in Clyde 
yards, five with Port Glasgow builders, and one with the Ailsa 
Shipbuilding Company, Troon. Robert Duncan and Co. are com- 


pleting a specially designed fore-and-aft schooner for Honolulu 
owners, and there is another being constructed in William Hamil- 
ton and Co,’s Glen yard, 
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110-TON WEIGHBRIDGE 


W. AND T. AVERY, LIMITED, SOHO, BIRMINGHAM, ENGINEERS 
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LARGE WEIGHBRIDGES. triangular levers are provided for by means of transverse | made of strongly-webbed cast iron, and are very rigid. The 
ae rolled-steel joists connected to the underside of the longi- | transfer lever from the bridge to the steelyard is also of cast 
By the courtesy of W. and T. Avery, Limited, of Soho, Bir- | tudinal joists. The other half cf the machine is identical | iron and very massive. It is suspended on the side away 
mingham, we are enabled to give drawings of two large 
weighing machines which this firm has recently constructed. 
These are a-110 ton railway weighbridge made for a large | 
marine engineering firm in the North of England, and a large 
; hot iron plate weighing machine, specially constructed for 
i the Dowlais Iron Company. The first is intended for weigh- 
ing marine engines entire before they are put on board ship. 
Tts platform is 25ft. by 8ft. 6in., and it is provided with three 


lines of rails placed so as to give two gauges—4ft. 8}in. and bi doe 
7ft. The leading feature about the apparatus is its strength ' 
aud rigidity. The box frame is of massive cast iron, : #e------- = 48% 
strengthened with ribs along the sides and ends. The weigh- ' 
ing table is composed of three longitudinal rolled steel H 

i joists carrying the floor proper, which is composed of chequer | Zy ae ~ BA T 

: plates. These plates are strengthened by means of T iron tj: 

placed every 18in. The longitudinal joists rest on four trans-| 
verse rolled steel joists, the undersides of which form the | jj 
fulcra for the system of levers. “The levers, as will be seen, | tj ——7 

have been arranged with a view to obtaining great stability.| 7 

4 It is no unusual thing for a bridge of this length to have only tj; ' 

z one lever at each end attached to a central transfer lever | \ 
going to the steelyard. In this machine the system of levers | 
is more complex. Taking one half of the machine— | LZ 
for, of course, both halves are alike — there is first (ZZ 
of all a triangular lever, the base of which is supported on | Z 
two knife edges suspended from brackets cast on the edge of | (A I I I I 


the frame. The apex of the triangle is prolonged so that the 
lever resembles a Y, and the tail is taken to the centre of the | iit 

ny throug! ife edges. ition to this, however, there is | = 

a second triangular lever, the apex of which is connected | : 
through knife edges to the apex of the first triangular lever, | with the hal already described. This arrangement distri- | from the steelyard, i.c., at the fulcrum end, by steel links 
the base being carried from a strong transverse joist carried butes the weights very much better than if only one lever at | carried on knife edges. The bridge levers are connected to it 
on stone piers. The transmission of the load to these two cach end had been-employed. The levers themselves are | on either side in the centre of the breadth of the table. At 
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the steelyard end the lever is connected to another inter- 
mediate lever, and thence tothe steelyard mechanism. This 
is capable of indicating by 7 Ib. divisions right up to 110 tons 
without loose weights. The large sliding weight on the 
steelyard is provided with a notched protection bar, which is so 
arranged that the positioning rib of the sliding poise cannot 
descend into any graduation groove on the steelyard unless 
it is exactly in such a position that it can descend right into 
it without touching the groove on either side. The result 
claimed is a much longer life for the steelyard, and un- 
doubtedly the claim is well grounded. During the test we 
are informed that the weight was put on the platform ton by 
ton, and that the steelyard was never 14 1b. out up to the 
110 tons. Moreover, we were told that when the 110 tons 
were on the platform the steelyard was distinctly sensitive to 
an added 71b. weight. When we saw the machine it was, 
unfortunately, being taken to pieces for packing, and we had 
no chance of seeing it tested, but we had an opportunity of 
seeing inside the box and of carefully examining the levers, 
slings, and knife edges. Every part was so free that the 
slightest touch of the hand set the platform moving. In 
accurate weighing machines, of course rigidity is an absolute 
necessity, and we were much struck with the rigidity of all 
parts of this weighbridge. In the foundation of the bridge 
will be noticed a sump hole, into which any water which may 
accumulate can drain; in fact, the whole machine has been 
most carefully worked out. This machine was originally 
constructed to weigh only up to 100 tons. After it was com- 
pleted, and also after we had seen it, the purehasers asked 
whether its range of weighing could be extended to 110 tons, 
and this, we understand from the makers, was successfully 
accomplished by so arranging the steelyard that any weight 
up to 110 tons could be read. 

The second machine, though of by no means as great 
capacity, is possibly even more interesting than the foregoing. 
It is designed for weighing a hot plate as it comes from the 
rolls, the maximum size of plate with which it is capable of deal- 
ing being 40ft. by 8ft. 9in. In our issue of February 24th, 1889, 
We described a hot-rail weighing machine made by the same 
firm. _The present machine is similar to this in some respects, 
but it is much larger, and differs in several ways from it. As 
will be seen from the drawing, the weighing table consists of 
4 number of cast iron standards carried on two longitudinal 
joists, 28ft. 6in. long, which run the whole length of the 


machine. At points some little way from each end of each | interest. It is necessary, of course, to lift the plate from the 
longitudinal beam there are attached to the undersides | live rolls on which it is brought to the weighing machine 
of these joists four castings which transmit the load to | and for this purpose the levers, longitudinal joists and stan- 
the weighing levers. These weighing levers, of which | dards, are lifted, the standards already mentioned coming 
there are two, are Y-shaped, the two arms of the Y in! between the live rolls and lifting the plate clear of them. 
The liftingis brought 
about by means of 
an hydraulic ram 
actuated by a lever 
situated alongside 
the steelyard. The 
ram is placed under- 
neath the point of 
suspension of the 
transfer lever, and 
on it is fixed a head- 
piece, to which are 
attached two bell- 
crank levers, one on 
either side. To these 
levers are connected 
steel rods, adjustable 
in length, the other 
ends of which are 
taken to cranks 
fastened to the ends 
of shafts carrying 
four toothed quad- 
rants. The bell-crank 
levers are pivoted in 
brackets bolted to 
timber baulks, which 
rest on the founda- 
tions of the ram 
cylinder, and the 
toothed quadrants 
gearintoracks which 
form the brackets 
each case being swung by links and knife edges from | which carry the fulcra ends of the weighing levers. The 
movable brackets sliding vertically in the ends of the frame | consequence is that when water is allowed to enter the ram 
of the machine. The other ends of the weighing levers are | cylinder the ram rises, carrying one end of each bell-crank 
connected in the same way to the transfer lever going to the | lever along with it. This causes the other ends of the bell © 
steelyard. So far there is nothing extraordinary about the | cranks to advance towards the ram, taking with them the 
machine, but there are further arrangements of considerable | connecting-rods, which in their turn pull the cranks attached 
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to the toothed quadrants, which, turning, raise the levers, plat- 
form, and the whole of the weighing mechanism. When the 
necessary height is attained, a lever attached to the ram 
automatically shuts off the supply of water and the weighing 
can then proceed. By another movement of the actuating 
lever the water will be released from the ram and the 
machine will then return to its normal position. As shown 
in the drawings, the standards are raised and in the weighing 
position. By raising the machine in this way the fulera 
ends of all the levers are relieved, and the necessary lift of 
12in. is attained without the levers being inclined at too great 
an angle. The balance weights, suspended from the quad- 
rants at either end, are to counterbalance the weight of the 
girders and standards. All the work the hydraulic ram has 
to do, therefore, is to lift the plate which it is desired to 
weigh. The accompanying drawings, with the foregoing 
explanation, will make the work of the machine quite clear. 
It is fitted with the ordinary steelyard exactly similar to that 
described for the 110-ton weighbridge, with the exception, of 
course, that it is only graduated to weigh up to6 tons by 7 Ib. 
divisions. 


LETTERS TO THE EDITOR. 


(iWe do not hold ourselves responsible for the opinions 0 our 
correspondents. ) 


DRAIN TESTING. 


S1r,—Possibly the following facts may be of interest to your 
readers, and, I venture to hope, may add their weight towards the 
reformation, urgently needed, in the matter of drains from 
dwelling-houses. Feeling very keenly on the subject, having lost 
my wife after a few months only of married life, perhaps I may be 
pardoned for making much of my own personal affairs, but the 
facts are as follows :—In April of last year I entered into oceupa- 
tion of my house after having had the drains tested (!) by a 
Lambeth Vestry sanitary inspector, who found no defects. 

Three months later water, having a bad odour, percolated 
through one of my floors, and I wrote to my landlords to that 
effect, warning them of the serious consequences which might 
follow if the leakage was not stopped. 

In January last, the repairs not having been carried out, my wife 
died. 

My own doctor, and also the chief medical officer of health 
to the Lambeth Vestry, asked me almost simultaneously how my 
drains were, and I, of course, replied that they were passed before 
[ entered the house. However, the chief medical officer said he 
would bave them re-tested, which was done, the drains being 
again found to be without faults. Notwithstanding this, the 
water continued to percolate through the floor to such an extent 
that I again had to press my landlords to have the trouble 
stopped. 

Upon removing the ground the following defects presented 
themselves :—{1) A length of pipe broken ; (2) a gully having a 
gap 2in. wide at its junction with my main drain; (3) the inter- 
cepter by the main sewer broken; (4) the whole length of pipe 
Letween the intercepter and my house leaking like a sieve. 

Now, Sir, I should add that this drain had been put down in 
1891, and was therefore under the supervision of the Vestry 
sanitary authorities, and yet not an atom of concrete was laid 
either under or over the pipes, while the 2in. gap, mentioned in 
the preceding paragraph, never had been filled up, as there was 
no vestige of cement round the socket, in addition to which the 
angle at which the spigot end of the gully met the socket of the 
branch pipe made it almost impossible ever to have made a joint, 
even if it had been attempted. 

Naturally I wrote strongly to the chief medical officer of health, 
stating that these drains had never been tested in the proper 
acceptation of the word “test,” and received the following reply, 
which is worthy of note, as it shows how his hands are tied :-— 

“The defect in your drainage system is one which would not 
necessarily evidence itself with the chemical test. It was possible, 
therefore, for the inspector to test your drains last year, as well as 
recently, without obtaining any result from such tests, but I must 
demur to your statement that, therefore, the inspector reported 
that ‘your drains were all right.’ Experience teaches us that 
where a result is obtained from the chemical test, we can be sure 
that the drains are defective, but where a result is not obtained, 
we cannot state that the drains, therefore, are all right.” This 
letter continues :—‘‘ It would be more satisfactory to all concerned, 
if you could arrange with your landlord to have the drains water- 
tested, as the water test is the only reliable test in my opinion, 
but, at the same time, is so severe a test that the Vestry will not 
allow it to be applied without the written consent of the owner.” 

Surely, if the water test is the only reliable test, it seems to bea 
waste of time and money to apply any other, which certainly is not 
reliable, as I can most assuredly testify to my sorrow, and as for 
the water test being too severe, I beg to differ from anyone who 
seriously gives this asa reason for not applying it, as an ordinary 6in. 
drain will stand a pressure far exceeding anything that could 
possibly be applied save in the most exceptional cases where great 
height obtained. 

The question of sound drains concerns us all, and concerns us 
vitally. If we are to support sanitary authorities for our welfare 
and protection, I think it a crying shame that admittedly defective 
tests should be allowed, and ‘‘ the only reliable test” applied only 
by express permission of the landlords, who nine times out of ten 
refuse to grant it. Geo. A. Becks, Assoc. M. Inst. CLE. 

62. Leigham Vale, Streatham, 8. W., 

May 2nd. 


GREAT WESTERN BIRKENHEAD EXPRESS, 


Sir,—I lately took a trip as far as Birmingham in the 2.10 p.m. 
Great Western corridor train from Paddington to Birkenhead, 
which commenced running in July, 1899—in place of the former 
1.30 p.m. train—and which is booked to run the 129} miles to Bir- 
mingham in 2 h. 25 min. without a stop. The running throughout 
on this occasion was so good that I give the times in full below. 
The engine was one of the light six-wheeled 7ft. singles lately re- 
built with new boilers—No, 1132, Prince of Wales, to be exact— 
Hughes being the driver and Bayliss fireman. The train consisted 
of four corridor eight-wheelers for Birkenhead and one eight- 
wheeled slip coach for Leamington ; not a very heavy train cer- 
tainly, but well filled, and good enough for a comparatively small 
single to take along at an average speed of 53°5 miles an hour 
from start to stop, with several booked delays en route. 

_ Our first check, once that speed was attained, occurred at Read- 
ing (36 miles) which was passed at a speed of 30 miles an hour in 
37 min. 45 sec. from the Paddington start ; Didcot (53 miles) was 
co in 554 minutes at full speed, the second check occurring at 

xford (634 miles), which was passed at a speed of 45 miles an 
hour, 66 minutes from London. Our most serious slow-down, 
however, occurred at Cropredy (89 miles passed in 934 minutes), 
where the signal dropped just in time to prevent our stopping 
dead ; this delay, occurring as it did at the foot of a steep ascent, 
cost us close on three minutes. In spite of these delays, how- 
ever, Leamington (106 miles) was passed at reduced speed in 
111 min. 20 sec. from London (i.¢., 5 min. 40 sec. early), the speed 
downhill between Fenny Compton and Leamington never exceed- 
ing 72 miles an hour. The train being one coach lighter after 
Leamington, speed was quickly ained, so that the four-mile 
Hatton bank (1 in 105) was mounted in just over 5 minutes. The 
last stage into the Birmingham suburbs was covered briskly, but 
at Bordesley station (128} miles), being 8 minutes before time, we 
had to pay the penalty of early running in that we were stopped 


dead and kept waiting there exactly 5 minutes, ‘after running for 
nearly 1354 minutes without stopping. Had we not been stopped 
at Bordesley we would have been in Snow Hill Station, Birming- 
ham, by 4.27 p.m. instead of 4.335 p.m., or 2h. 17 min, from 
London—a record arrival for this service, the previous best being, 
1 believe, 4.30 p.m.—without the extra Cropredy check either, the 
arrival would have been about 4.24 p.m., or 2h. 14 min. with the 
booked delays ex route, and 1 minute better than the London and 
North-Western’s best train, having 16 miles less to run, with a 
stop at Willesden. I may as well state that the line is an almost 
unbroken ascent for the first 94 miles from London to near Fenny 
Compton, which distance was covered in just under 100 minutes 
with the Reading, Oxford, and Cropredy checks. The coaches ran 
throughout with the greatest smoothness, and no extreme speeds 
were resorted to anywhere downhill. The running throughout 
reflects the highest credit on both Hughes the driver, and his fire- 
man Bayliss, as well as on the Great Western Company for the 
clear road throughout almost the entire journey, in spite of the 
great traffic difficulties in front of this train. I again take this 
opportunity of expressing my indebtedness to Mr. Williams 
and his assistants at Paddington for the necessary information 
supplied. 

Summary.—Date: April 20th, 1900. Delays: Station repairs 
check at Reading, besides the usual checks at Oxford and Leaming- 
ton ; signal check (10 miles an hour) at Cropredy ; total time lost 
was 6} minutes ; the Bordesley stop cost 64 minutes extra. 

London to Bordesley, 128 miles 15 chains.—Actual time, 135 min. 
25 sec.; s = 56°8 miles an hour. Net time, 129 min. 10 sec.; 
speed = 59°6 miles an hour. 

Flying average.—Southall to Small Heath, 118 miles 2 chains, in 
115 min. 42 sec.; net time = 61*2 miles au hour. 

Ealing, W. O. R. WALKEY. 


THE BREAKAGE OF SCREW SHAFTS. 


Sir,—-The breakage of screw shafts still forms the subject of 
excellent articles, carefully prepared papers, and no end of be- 
wildering theories ranging from bending moments to ballast tanks, 
And having read in your current issue that very interesting paper 
on ‘The Corrosion and Failure of Propeller Shafts,” I feel much 
perplexed about bending theories, particularly so because I cannot 
make them fall in with my own experience without reasoning 
myself into the region of absurdities. 

How can a reasonably constituted propeller shaft bend inside a 
stern tube? And who would suggest that a stern tube bent? 
Next to the crank shaft, the propeller shaft is the most rigidly 
supported shaft of the lot. Whoever heard of a water-saw! 
Yet such is stated to exist. The worst of it is that like theories 
are stoutly held by hoary-headed old experts, who have con- 
demned screw shafts by the score. 

I do not decry the theory of bending—far from it. It is mathe- 
matically correct. But unless the shaft is worn down in the stern 
bush by an inch or two, the theory is not applicable in practice at 
all. But for the sake of argument, let me admit this bending or 
tendency to bend in an ordinarily constituted shaft, and see how 
it reconciles itself with my own experience. 

Fig. 1 represents the end of a brass liner on a shaft which was 
hauled in for examination. The shaft was found to be deeply 
corroded at the end of the liner. It was promptly removed and 
another fitted. 

Fig. 2 represents the end of a brass liner over which a rubber 
band, about 8in. long and jin. thick, was pulled. Copper wire 
was rolled over and stopped about gin. from the edge of the 
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rubber. By-and-bye this shaft was hauled in for examination, and 


it too was found to be deeply corroded, not at the end of the 
liner, which was perfectly good, but at the edge of the rubber con- 
tiguous to the copper wire. Galvanic corrosion from the copper 
wire did that. ut apply the bending theory along with the 
supposed nip at the taper off of the liner, and one would need to 
imbue the rubber band with a stiffening propensity similar to that 
of the brass liner. No one would for a moment suggest that the 
bit of copper wire stiffened the shaft, because that would be too 
absurd. 

Fig. 3 represents another arrangement, but with no copper wire. 
This was hauled in for examination after three years’ work. The 
rubber bands were pulled off, and the shaft was found to be in 
perfect order—slight general corrosion on the body of the shaft 
and over the iron sell but not the faintest trace of corrosion at 
the ends of the liners. Apply the bending theory here, along 
with the supposed nip at the ends of the liners and the iron bands. 
Hopeless muddle is the result. 

Yet another case. An iron propeller shaft, bare, having no 
brass liners at all, and no brass in the stern tube, but the gland 
bush, the neck bush, and the stern bush; all were made of 
Fenton’s white metal. A positive-feed lubricator fitted in the 
tunnel, and worked off the shaft by an excentric pulley. A 
primitive gland—nobody’s patent—fastened outside to prevent the 
waste of oil. This arrangement has been at work over two years, 
and the shaft has not worn down one-sixteenth part of an inch, 
This shaft, when hauled in for examination a few months ago, 
was as bright as the brightest shilling. There were no hair cracks 
on it. It is not a uniform diameter, and the bending theory 
will not apply to it at all. It is not made to, but far above, 
Lloyd’s rules for shafts, which, I am tempted to say, are not worth 
the paper they are printed on. 

An authority in the superlative degree said that big Atlantic 
oil steamers could carry plenty of ballast, and they did not break 
shafts, These steamers are often built with engines close to the 
stern, and from their engines to their propellers the distance may 
be, say, 50ft., in which length of shafts there is little or no 
torsional elasticity. Quite the contrary is the rule in vessels that 
are not oil carriers, and in which the distance from engines to 
propeller may be anywhere from 100ft. to 200ft. At this point it 
should be borne in mind that Lloyd’s diameters for shafts are the 
same, whether the total length be 50ft. or 200ft. The result is 
accumulated torsional elasticity; so much so, that the cranks 
twist themselves ahead of the propeller by, say, one-quarter of a 
revolution. This does little harm when driving steadily at a 
deeply-laden steamer ; but when that steamer is in ballast trim, 
and in a seaway, there is no driving steadily ; and throwing the 
propeller out of the water is part of the programme. This accu- 
mulative, elasticity is now accumulated and relaxed again and 
again, until a nice little weak place is found, and away goes the 


shaft. That nice little weak place is generall i 

P g found in the Screw 
I tender my apologies for the inordinate length of this 

and my thanks to the gentlemen who have perplexed n 
April 28th, 
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AN OPTICAL PROBLEM. 


Sir,—Might one suggest with all courtesy that your j . 
correspondent, Mr, Philpot, would occupy his 


advantage if he would first of all find out what the pete ne 
accepted theory of radiant light and heat is! Whe he i 


mastered that, there is no doubt that he will find many difficultie, 
still, but he will be able to discuss them with greater — 
interest than at present. When he has found out the m 
the ‘electro-magnetic theory of light” he will discover that th 
ultimate properties and nature of matter are involved, and m: : 
chance upon some advances in theory of a helpful nature, "y 

His supposed analogy between heat and light does not see} 
sound ; to make it correct, the light falling on the glass should 
make it incandescent, and cause it to radiate light in all direction; 
as the hot iron will radiate heat in the case supposed Me 
Philpot will find, if he refers to works accessible to every student 
that there is not_ merely an analogy between heat and ‘light but 
that the only difference between the heat radiated from a “ black 
hot” body and the visible radiations from an incandescent lime, 
for example, is a difference of frequency ; i.¢., a difference of the 
same kind as that betweena 32ft. organ pipe tone and the tone of 
the shortest reed or piano string. He will tind that some bodies 
opaque to the visible radiations, are transparent to the invisibl 
ones. He will also find that transparency is a quality permitting 
the passage of light waves without necessarily raising the tempe- 
rature of the transparent substance ; in fact, such part of the 
radiation as may raise that temperature is not transmitted. 

It seems desirable that the study of optics should be approached 
through that of sound. The phenomena of the latter are more 
tangible by reason of the larger scale and lower velocity of the 
waves. The conception of ‘‘ waves"—not of translation of mate. 
rial, as at the water-air surface with which they are usually asgo. 
ciated, but of physical change in the medium, compression and 
expansion in the case of sound—would prepare the mind for the 
conception of the rapidly alternating magnetic field transverse to 
the direction of the rays, which we have the strongest reason to 
believe constitutes light and radiant heat. Such questions as 
amplitude of the waves, and shape of the wave front, will also be 
better thought about after experimental acquaintance with the 
phenomena in the grosser medium—phenomena not difficult to 
demonstrate or understand. 

Mr. Philpot says that the accepted detinition of ultimate matter 
is that it is infinitely hard and impenetrable. Those who have 
thought the most deeply and usefully on this subject seem very 
cautious in defining matter ; and the definition above quoted has 
an antique ring. Itis not accepted to-day, if ever it was. It is 
not a bold thing to say that there is no accepted definition of 
ultimate matter to-day. Henry Sayers. 

May Ist. 


MACHINERY FOR CANADA, 

Sir,—Observing the interest you take in Canadian matters, | 
would point out for the benefit of your numerous readers that, as 
the Canadian Government has still further increased the prefer- 
ential rebate in favour of British manufacturers from 25 per cent. 
to 334 per cent., this offers a unique opportunity to British manu- 
facture of machinery of all kinds. Very little machinery ix 
manufactured in Canada, and a 334 per cent. rebate enables us to 
successfully compete with any American manufacturer. The 
demand for boilers of all kinds, stamp mills, ore cars, belting, drill 
steel, &c., crushers, buckets, wire cables, drills, dynamos, hoisting 
engines, turbines, &c. &c., extends from Klondyke to Atlin, 
throughout British Columbia, which is one vast mineral deposit, to 
the north-west territories, and again to Ontario, with great free 
milling quartz deposits to Quebec and Nova Scotia. Very large 
new iron and steel works are now in contemplation in Eastern 
Canada, The great collieries of Eastern Canada provide a con- 
stant and increasing demand for many kinds of machinery. Saw 
mills, pulp mills, electric power, and light works can be supplied 
now from this side at a good profit. Ina recent issue the British 
Columbia Review published a note from its Toronto editor, which 
stated that Canadian mining machinery firms are refusing to 
guarantee delivery in less than four to six months after order. 
The importance of this 334 per cent. rebate on the duty is sv 
obvious, in view of the immense mining and industrial develop- 
ment of Canada, that those who enter the field now will have an 
immeasurable advantage over those who follow later. 

Epitor, British Columbia 

London, April 25th. 


THE MANUFACTURE OF EGYPTIAN SUGAR. 

Sir,—We notice in your issue of 13th inst. an article on *‘The 
Manufacture of Egyptian Sugar,” in which there is shown a planof 
a sugar factory—Fig. 2, We recognise this drawing as practically 
a fac-simile of the new factory at Baliana, which was entirely 
designed and erected by us, and the plan in question has quite 
obviously been prepared from our official plans. As there is no 
acknowledgment in the article of our connection with the work, 
and we have never been asked for, or granted, permission for the 
publication of our plans, we think it is due to us that the name of 
the writer of the article and of the individual who copied and 
transmitted the plan to you should be disclosed, and we would ask 
youin common fairness togive us the necessary information, or at least 
all the information yon have on the subject. 

We shall be obliged if you will publish this letter in your first 
issue. (D. STEWART AND Co,, LIMITED.) 

London-road Ironworks, Duncan Stewart, Director. 

Glasgow, April 14th, 


EMERGENCY BRIDGE CONSTRUCTION, 


S1r;—Mr. Bidder, in his letter, page 432 of last week's ENut- 
NEER, states that 8in. would be quite close enough for the rivets 
in the tension flanges of the Tugela Bridge and 12in, ample in the 
verticals. Mr. Bidder apparently is unaware that the pitch of 
rivets in girder work is not determined by theoretic reasons 
merely, since for practical reasons the ge should not exceed ten 
to twelve times the thickness of a single plate, as otherwise damp 
is liable to get between the plates and cause oxidation, which in 
time expands and forces the plates asunder. See ‘Stoney on 
Stresses,” page 665. Attention to this is specially important in 
colonial bridges, where probably less attention is paid to frequent 
<r and painting that at home. N. D. Y. 

ay Ist. 


THE INSTITUTION oF Crvit, ENGINEERS.—The twenty-fifth 
annual dinner of the students of this institution was held on 
Friday last at the Restaurant Frascati, Sir Douglas Fox, the pre- 
sident, being in the chair. There was a large attendance, includ- 
ing Sir Guildford Molesworth, Messrs. Charles Hawkesley, 4. 
Inglis, Frank Bailey, Basil Mott, Alex. Ross, inald Todd, F. 
Douglas Fox, Lathom Bradley, Walter Beer, J. Henderson, and 
Dr. Tudsbery, the secretary of the Institution. In responding to 
the toast of ‘‘The Institution of Civil Engineers,” the Chairman 
spoke in high terms of the results of the students’ examination. 
He said the Council were highly pleased with the papers generally. 
In the course of his reply x ve bs was made to the appointments 
in the Royal Artillery which the Government had allowed them 
to distribute amongst their students, three of whom had _ heen 


granted commissions as sub-lieutenants. The Chairman said that 
a hint had been given to the Government that if similar opportt- 
nities were extended to the Institution, the Council wou'd be 
pleased to nominate candidates for the Royal Engineers, 
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RAILWAY MATTERS. 


On Monday last the House of Commons voted a further 
“of £2,000,000 for the completion of the Uganda Railway, 

hich will now be constructed of a more permanent character, and 
thee bridges are to be substituted for those of wood. 


ux Pennsylvania Railroad Company is experimenting 
with nickel steel rails. Similar material has been used on the 
Cleveland and Pittsburgh division, and it is suid that after two 
years’ service the rails show hardly any traces of wear. 


‘Tur Mexican Southern Railroad, a 3ft. gauge line, has 

ow about 140 miles, or almost two-thirds of its main line, laid with 

aesl ties. The management is well satisfied with these ties, 
especially with the comparative cheapness of maintenance. 


Turer hundred and ten locomotives had been built at 
the Baldwin Locomotive Works during the first three months of 
this year; 40 per cent. of these were compounds. This rate of 
production is equivalent to four engines for each working day. 


of 


AccorDING to the Times correspondent at Athens, the 
Board of International Control has sanctioned the proposed loan in 
connection with the railway extension to the frontier. The service 
of this loan will be provided from the surplus proceeds of the con- 
ceded revenues. 

Tur total estimated cost of the tunnel which the 
Jondon County Council proposes to construct under the Thames 
between Rotherhithe and Ratcliff, including provision for the 
purchase of property and compensation, is £2,198,250, and the 


Council's electric tramway scheme involves an estimated cost of 


£3,000,000. 

INFORMATION has been received in Constantinople that 
the Commission which made the survey of the projected Bagdad 
Railway, an extension from Koniah to Bassorah, has given a very 
unfavourable report regarding the technical difficulties in the way 
of the scheme, as well as concerning the productive capabilities of 
the districts through which the railway will pass. 


Tue Light Railway Cornmissioners have refused the 
applications of the London County Council to construct, under the 
Light Railways Act, 1896, for electrical traction, four lines of tram- 
ways as follows :—(1) A line from Clapham Common to Kingston ; 
(2) aline from Deptford, by Shooter's Hill, to Woolwich ; (3) a 
line from New Cross, by Lewisham, to Eltham ; (4) from Archway 
favern, Highgate, to the county boundary, 


Tue total number of compound locomotives built in 
the locomotive works of America up to date is 1896, Of this 
number 1329 were constructed at the Baldwin Works. In October, 
1896, only 930 compounds had been built, so that it will be seen 
the number has practically been doubled in the last three and a- 
half years. The Atchison, Topeka, and Santa Fé Railroad has also 
built several engines on the compound principle. 


A COLLISION occurred on the Midland and South- 
Western Junction Railway between Swindon and Marlborough 
on Monday afternoon. The 3.41 train from Marlborough had 
almost reached Ogbourne Station when it was met by two empty 
coaches, which, during shunting operations on a gradient, had 
run away down the line. The engine of the Marlborough train 
crashed into the foremost coach, completely telescoping it. The 
assengers were much shaken, but they escaped serious injury. 
The line was blocked for several hours. 


Iv a leading article on the subject of fog signalling in 
this country, the Railroad Gazette asks, ‘‘ Why should not the 
English railroads adopt an automatic mechanical detonator or tor- 
pedo apparatus such as has been in use in America for the last ten 
years or more? This apparatus has been tested for _ years 
in severe service in the two-mile tunnel and cut in Fourth-avenue, 
on the four-track approach to the Grand Central Station, New 
York. On these eight miles of road the torpedo machines put in 
about 1892 have given satisfactory service ever since.” 


Tue firm of Neilson, Reid, and Co., Hyde Park Loco- 
motive Works, Springburn, Glasgow, has recently booked the 
following important contracts :--Twenty-five engines and_ tenders 
for the Cape Government Railways, twenty-five engines and tenders 
for the British War-office, and twenty-nine engines and tenders for 
the Burmah State Railway. It is understood that the principal 
factor in settling these contracts was that of the exceptionally 
quick deliveries offered. Considering this and the present state of 
the material markets, it is not to be wondered at if, as is reported, 
the prices obtained were high. 


Tur Bavarian State Railway Administration has 
addressed a letter to the locomotive manufacturers, Maffei and 
Krauss, at Munich—from whom it has received heretofore its 
supply of locomotives—stating that these engines are imported 
from Philade'phia solely for the pu of enabling the many 
details of construction to be studied, and, so far as may seem 
advantageous, adopted in future. The newly-imported engines 
show important variations from the construction which is usual in 
Germany, especially in respect to the boiler, cylinders, and frame, 
while, on the other hand, certain parts are not as carefully worked 
out as is customary in German locomotives. 


A new van for the carriage of cycles is being tried by 
the London and North-Western Railway Company. _ It has carry- 
ing capacity for forty-four cycles, and by an ingenious system of 
extending arms, which shoot out from hinged plates at the sides, 
and which are intended to hold the cycles in position, ample space 
is allowed for carriage of personal luggage between the machines. 
When not in use for the carriage of cycles, by simply folding back 
the arms on their hinges the whole of the space is available for the 
carriage of ordinary luggage. The van has three doors on either 
side, and at each end is a passage allowing the guard to pass through 
by the corridor system to another part of the train. 


A new eight-wheel passenger locomotive has been 
built for the New York, Ontario, and Western Railroad, It has 
a deep narrow fire-box for burning bituminous coal, instead of 
anthracite, as has been customary on this line. The cylinders are 
18in, by 28in., the driving wheels 5ft. 8in. diameter, and the total 
weight in working order about 60 tons, of which 40 tons falls on 
the drivers, The boiler is of the extended wagon top type, 
oft. 4Jin. in diameter at the front of the barrel, and carries a steam 
pressure of 200 lb. The fire-box is 9ft. long, 2ft. 83in. wide, and 
Oft. 43in. deep at the front, and 5ft. 34in. at the back. he fire- 
box heating surface is 167 square feet, the tube heating surface 
1696 square feet, making a total of 1863 square feet; the grate 
area is 24°47 square feet. There are 297 taken, 2in. in diameter, 
and 11ft. lin, long. 


Tar Electrical World and Engineer, of New York, 
states that the works of the Showinigan Water and Power Com- 
pany, by means of which the power = from the Showinigan 
Falls will be transmitted to Montreal, a distance of eighty miles, 
will shortly be completed. These works consist of a canal and the 
hecessary flumes, &c., for developing 30,000 horse-power, which 
can be readily increased to 75,000 horse power if required. The 
line will run along the Great Northern Railway to Jolliette ; thence 
to the island of Montreal by an aérial line, and into the city. By 
reason of the low cost of generation at the Falls, and the studied 
‘conomy in transmission, it is anticipated that the company 


= be able to deliver power in Montreal at very moderate prices. 
nitially only 5000 horse-power will be delivered, which will be in- 
Sreased as required, 


NOTES AND MEMORANDA. 


Tr has been found by tests that by the use of a super- 
heater in connection with a steam power plant at Litge University, 
a saving is effected of 11°25 per cent. on an installation not specially 
designed to secure economical working. 


Asourt 220,000,000 tons of coal were raised in the 
United Kingdom last year. This is about one-third of the world’s 
output, The next heaviest producer was the United States, with 
205,000,000 tons ; Germany mined 130,000,000 tons. 


THE mineral oil district of Oran, in Algeria, is a tract 
of land 120 miles long, rich in petroleum, and resembling the oil 
fields of Baku and Galicia. The French Government is said to be 
interesting itself in the district, and has had a geologist to make 
an inspection of it. 


Tue Home Secretary has issued an order, dated 
April 7th, under the Coal Mines Regulation Act, 1896, adding 
pitite and Stowmarket gelignite to the explosives the use of which 
is prohibited in mines, either absolutely or subject to the con- 
ditions, by the Explosives in Coal Mines Order of July 24th, 1899. 


AN Italian naval and military pai 
invention of Captain Cei, of the 3rd Regiment Italian Sharp- 
shooters, the Spanish Mauser rifle can be converted into a gun 
from which it is possible to fire seventeen shots in one second and 
300 shots in a minute. Captain Cei’s invention has been tested at 
Brescia in the presence of military attachés, and is said to have 
given satisfaction. 


THE population of the Germany Empire to-day is 
estimated at 56,000,000. The demand for labour can scarcely be 
satisfied even with an increased immigration. The emigrants from 
Germany are said to be comparatively few. The yearly increase 
of the population accruing from excess of births over deaths is 
about 850,000, as against 450,000 in the United Kingdom, and only 
35,000 in France. 


Tuer Trinity House yacht Irene, with the Deputy- 
Master, Captain G. R. Vyvyan, on board, accompanied by a Com- 
mittee of the Elder Brethren and their scientific adviser, Lord 
Rayleigh, has proceeded to the Bristol and English Channels, in 
order that special surveys in connection with new lighthouse 
works, and observations on both English and French lights from 
seaward, may be made. 


THE production of open-hearth steel in the United States 
in 1899, as ascertained by the American Iron and Steel Association, 
was 2,947,316 gross tons, against 2,230,292 tons in 1898. In 1898 
the production of open-hearth steel by the basic process amounted 
to 1,569,412 tons, and by the acid process to 660, tons. Of the 
total production last year 2,080,426 tons were made by the basic 
process and 866,890 tons were made by the acid process, 


Tue death recently occurred in Paris of an aéronaut 
from poisoning by hydrogen arsenide, which escaped from his 
balloon, The occurrence, says a Nature, points to the necessity 
of purifying the hydrogen used for balloon purposes. The balloon 
was filled in the ordinary way, and nothing peculiar was noticed in 
the character of the gas ; but some hours afterwards the persons 
who had assisted in the operation weré taken seriously ill, and one 
of them did not recover. 


ParaFFIN is the staple source of artificial light in 
Palestine, neither coal gas nor electricity having as yet been intro- 
duced for illuminating purposes. Coal is almost entirely used on 
the railway, and in some of the flour mills at Jaffa and in the 
neighbourhood. In the mills in the interior and in the vicinity of 
Jerusalem, olive wood, which can be purchased at a lower rate 
than coal, is burnt in large quantities, though at the cost of denud- 
ing the country of trees. 


DvrineG last year 21,080 patents were applied for in 
Germany, compared with 20,080 in 1898 and 18,347 in 1897. Of 
these 7430 were awarded after examination by the Patent-office, the 
corresponding number during last year having been 5570. Thus, 
while the number of applications only increased by 3°7 per cent., 
the number of successful applications increased by 33°4 per cent. 
During the year 5171 patents have expired or become void, and 
the total number of patents in force is 22,198, 


Tue electric transmission of sound is the more efficient 
the greater the number of the microphone membranes enclosed in 
the resonator box, and the efficiency is also increased by letting the 
air act upon both faces of the membranes, says M. Dussaud in 

‘omptes Rendus, At the receiving station the electro-magnet 
should have several faces, each actuating a diaphragm, and the 
sound should be collected from both faces of the diaphragms. 
The intensity of the transmitted sound is then sufficient to work a 
phonograph. It has been found possible to thus record telephonic 
communications over several miles of wire, and also to take downa 
speech delivered in a remote part of a building and reproduce it 
from the phonograph in the lecture theatre, practically without 
loss of intensity. 


A MEMBER of the Aéro Club of Paris has given the sum of 
100,000f. to beawarded as a prize to the inventor of an efficient aérial 
machine. The test to be applied is that the machine shall travel 
from the grounds of the club, or from the hills of Longchamps, to 
the Eiffel Tower, and then to return to the starting point. The 
length of the whole journey is about eleven kilometres, and it has 
to be accomplished in half an hour or less, The competition is inter- 
national, and the offer will remain open for five years from the middle 
of the present month. The interest upon the sum placed at the 
disposal of the club will be awarded annually for works or inven- 
tions bearing upon the problem of aérial navigation. Further 

narticulars can be obtained from the secretary of the club, M. 
Immanuel Aimé, 48, rue du Colisée, Paris, 


One of the difficulties which have beset the metallur- 
gical industry in Switzerland hitherto has been the lack of fuel for 
smelting. To get over the difficulty a scheme for the application 
of the electric furnace to iron smelting on a large scale is said to 
be in the process of development by Herr Miiller Landsmann in 
the Bernese Oberland, near Meiringen. A concession has been 
obtained from the State for the working of an outcrop of hematite. 
The vein has a thickness of 7ft., and is visible for a length of two 
miles along the mountain face. Thence the ore will be transported 
by an atrial ropeway to Innertkirchen below. The concession 
obtained for the water power available from the Aar in the imme- 
diate neighbourhood, amounting to 60,000 horse-power, will be 
used to drive the machinery required, and to supply the power for 
the electric furnaces, 


In the course of his evidence given before the Select 
Committee of the House of Commons, which is inquiring into the 
Bill promoted by the London County Council for the better testing 
and regulation of the _ supplied by the Gas Light and Coke 
Company, the South Metropolitan Gas Company, and the Com- 
mercial Gas Company, Dr. Clowes, gas examiner to the Council, 
showed that depreciation in the quality of gas supplied by the 
three companies had been continuous. The gas supplied by the 
Gas —_ and Coke Company at the end of the years 1897, 1898, 
and 1899, was recorded on an average as 15°7, 15°3, and 15°2 
candle-power. The Commercial Gas Company showed 14°3, 15, 
and 14°7. The South Metropolitan Gas Company’s supply averaged 
14°6, 14°75, and at the end of 1899 the illuminating power fell to 
14°1, the lowest recorded, though in every case the average was 
below 16 candle-power, 


r states that by an | 


MISCELLANEA. 


THE subject of employing steam launches on the Dead 
Sea, owing to the increasing traffic with the districts of Moab, is 
engaging attention. 


A FLOTILLA of German torpedo boats has left Wilhelms- 
haven for a cruise up the Rhine. This is the first appearance of 
the Kaiser's navy on this river, and the cruise is said to have for 
its object the development of enthusiasm for the navy amongst the 
Emperor's subjects. 


In a recent consular report on the Rosario district of 
the Argentine, it is stated that the amount of British capital in- 
vested in the province of Santa Fé is considerable, and while rail- 
way, banking, and shipping iaterests are almost entirely under the 
control of Englishmen, they are otherwise poorly represented. 


Tue Boyer air drill is reported by Naval-Constructor 
Beliankin, of the Russian navy, to be working very successfully 
under water onthe sunken battleship Apraxim, of the Russian navy. 
He says that when drilling through granite and other hard sub- 
stances, the machine works as well under as it does above water. 


THE agreement between the Sunderland Corporation 
and the Southwick authorities on the question of the new bridge 
over the Wear has been completed. Sunderland will pay £140, 
towards the cost of the building of the bridge, and make the south 
side approaches, and Southwick will make its own approaches, 
which will cost £20,000. 


SHIPBUILDING is the most important industry at Stettin, 
and continues to grow. During the past year thirty vessels were 
delivered, and in January last there were thirty-one vessels in 
course of construction. There are, the same date, five vessels of 
16,340 tons and 41,100 indicated horse-power, building for non- 
German governments or owners. 


Last Saturday the Dunvegan Castle sailed from South- 
ampton for South Africa with four 6in. howitzer siege-train guns, 
6000 rounds of lyddite shell, and 600 tons of other stores for South 
Africa. The siege-train guns are to demolish the Boer forts at 
Pretoria if necessary. They are 94in. long, weigh 30 cwt., 
= a lyddite shell of 122 lb., with an effective range of 
5200 yards. 


THE Glasgow Corporation gas engineer, Mr. Foulis, 
proposes to erect at the Provan o. Eastern Blochairn Gasworks two 
new holders, each capable of containing 84 million cubic feet of 
gas. With the exception of the gas-holder at East Greenwich, 
belonging to the South Metropolitan Gas Company, which holds 
12 million cubic feet, these two will be the largest holders yet 
erected anywhere. 


TFERE has been a marked improvement in the trade of 
Palestine since the opening up of the country by the Jaffa- 
Jerusalem Railway, which has now been running for the last eight 
years. Notwithstanding many obstacles, both administrative and 
physical, the transport of goods from the coast to the interior is at 
present so much easier than formerly that a considerable amount 
of trade is carried on with Jerusalem. 


Tue Court of Inquiry which was held at Capetown re- 
garding the loss of the Mexican has exonerated both her 
captain and the captain of the Winkfield from blame. The 
Court found that everything possible had been done, and that 
no blame attached to anyone. At the same time it declared that 
in its opinion the Board of Trade regulations regarding the rule of 
the road were insufficient for foggy weather. 


Tue Russian Ministry of Ways of Communications has 
assigned the sum of £25,000 for the construction of two stone 
jetties at the south-western corner of the Kupetscheski Dock. 
The first jetty is to be 100 fathoms in length and the other 450 
fathoms. These jetties will be parallel to each other, but it is not 
said at what distance. Each of them will be 10 fathoms in height, 
and it is expected that they will be finished in the course of next 
year. 


OWING, it is stated, to a mishap with her steering gear, 
the Japanese battleship Asahi went ashore on Southsea beach on 
Monday afternoon. The vessel was sent round from Southampton 
a few days ago to ship her after barbette and twin 50-ton guns, 
and was on her way back to Southampton to prepare for her gun 
trials. She was in charge of her own officers, and a Government 
pilot was on board. By the aid of tugs the stern of the great 
vessel was kept in deep water, and eventually on the top of the 
tide she was again floated and taken into deep water, where she 
dropped anchor. Divers have since examined the hull of the 
vessel, and report that no damage is discernible. 


A viapuct which is being built by the Lanarkshire 
and Ayrshire Railway across the Lugton Stream at Gree Farm, in 
the vicinity of the Lugton and Loch Libo-road, about four miles 
from Beith, collapsed suddenly on Saturday. The viaduct consists 
of eleven spans, the largest being about 50ft. in width, supported 
by piers reaching to a height of 60ft. and 70ft. The structure, 
almost entirely built of concrete, was nearing completion, only 
the ledges on each side being wanting, while the permanent rails 
were about to be laid. Without warning, two of the piers on the 
south side of the stream collapsed, and three of the largest spans 
came crashing to the ground. The cause is unknown. 


AN important water power scheme in connection with 
the river Dnieper is reported to have been formulated by an 
English company. At the spot where the Dnieper takes a south- 
westerly direction in order to discharge itself into the Black Sea, 
near Kherson, it passes a succession of rapids, The company 

roposes to render the waterway navigable by constructing locks. 

he necessary capital, amounting to 4} millions, will be found by 
the company, while the Government is to guarantee 3 per cent. 
interest on this sum. The company seeks permission to utilise the 
power of the rapids for the generation of electricity over a 
period of eighty years; the Government, however, is to have 
the option of purchasing the undertaking at the end of thirty 
years. 


TuE oil engine is growing in favour in Palestine. These 
engines are used for drawing water from deep wells and for irrigating 
the orange gardens, where the gardens are extensive and a constant 
supply of water is necessary. There have hitherto been employed 
from four to six or eight mules for turning the water-wheels, which 
involvesan expenditure for their keep of about 6s. or8s. perdiem. Itis 
found that an oil engine of about 6 horse-power, or even less, will 
raise double the quantity of water in the same time that a horse or 
a mule will, and that the expense of working an oil engine would 
be about equal to that of maintaining six or eight mules, the con- 
sumption of oil being about nine gallons per diem. The British 
Consul points out that there should be a fair market in this part for 
this type of engine. 


Tur Anchor liner Furnessia, although now some nine- 
teen years old, is the favourite ship of the Anchor transatlantic 
fleet, and during the past six months she has been completely over- 
hauled by D. and W. Henderson, Partick, particularly in the 
engineers’ department, the object being to increase her speed, so 
as to reduce the length of the voyage. Her boiler power has been 

reatly increased, the four single-end boilers having been replaced 
. two large double-end and two single-end boilers, while two 


large sets of Weir's feed pumps have been added, and natural 


draught substituted for forced draught. Her new oval funnel, 
which is 20ft. higher, and has been given a better rake than the 
old, gives the — a smarter appearance than previously, The 
rejuvenated vesse 


takes up service this week, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


_—GEROLD AND Co., Vienna. 
AUSTRIA. F. A. Brockuaus, 7, Kumpfgasse Vienna I. 
AND WALSH, LimirEp, Shanghai and Hong Kong. 
PRANCE.—BovvEAU AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER anv Co., 5, Unter den Linden, Berlin. 
A. TwEITMEYER, Leipzic; F. A. Brocknavus, Leipzic. 
INDIA.—A- J. ComBRIDGE AND Co., Railway Bookstalls, Bombay. 
TALY.—LORscHER AND Co., 307, Corso, Rome; Bocca FReres, Turin. 
JAPAN.—KELLY anp WaLsH, LimirEp, Yokohama. 
Z. P. Maruya AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
1A.—C. RIcKER, 14, Nevsky Prospect, St. Petersburg. 
8. AFRICA.—GORDON anv Gortcn, Long-street, Capetown. 
R. A. THomPsON AND Co., 33, Loop-street, Capetown. 
J.C. Jura & Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—GoRDON AND Gotcn, Melbourne, Sydney, and Brisbane. 
R. A. THOMPSON AND Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW JZEALAND.—Upton anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MoNTREAL News Co., 386 and 388, St. James-street, Montreal. 
: Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 
Duane-atreet, New York. 
Sugscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KeE iy anp Watsa, Liwirep, Singapore. 
CEYLON.—WIJAYARTNA anv Co., Colombo. 


SUBSCRIPTIONS. 


Tur Exaiker can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) 

Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers). . £1 9. Od. 

Ciora Reaprna Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 

If credit occur, an extra charge of two shillings and sixpence per annuin 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tok ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tuk Enainegr, and 
accompanied by letter of advice to the Publisher. 

Paper Coptes. Tuick Paper 
Half-yearly .. £0 18s. Od. | Half-yearly .. £1 Os. 8d. 
Yearly .. £1 16s. Od. | Yearly .. .. f2 Os. 6d. 

(The difference to cover extra postage.) 


CHINA. 


ADVERTISEMENTS. 


gar The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. Whin 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be Inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing Department of the 


Paper are to be addressed to the Publisher, Mr. Sydn:y White; all other 
letters to be addressed to the Editor of THE ENGINRER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 


TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inforin 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a larye 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address a the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


E. F. F. (Lee).—-No, thanks. We have had numerous photographs of the 
line already submitted to us. 

J. H.—If you will refer to back volumes of THE ENGINEER you will find 
numerous detailed descriptions of modern workshops. We do not 
know any book that seems likely to contain just what you want. 

Riacer.—There is no fixed rule as to price to be paid for the hire of 
power. It varies in every town and district. It is anywhere hetween 
£10 per horse per annum and £3. About 2s. 6d. an hour ought to pay 
you very well for 12 horse-power for a short time. 

Cane Enaine (Barhados).—The springs are quite unnecessary, but we 
cannot see that they do any harm unless they are out of all proportion 
too strong. The probability is that your valve faces wear away rapidly 
because the steam is dirty and carries grit with it. The clattering of 
which you speak is caused by compression lifting the valves off their 
seats when the engine is running nearly light. You may hear it in 
locomotives when the steam has been shut off. 

Darwen.—You might obtain the answer for yourself with two pennies 
on a table. Two wheels of equal diameter, one fixed, the other revolv- 
ing round it. The moving wheel will make one complete revolution 
on its own axis in going round the fixed wheel. It seems yx ssible to 
us that this is not quite what you want to know, but that your question 
is another form of the old problem of the man behind the tree, attacked 
by a mad bull, The man goes round and round the tree, so does the 
bull. Does the bull go round the man ? 


INQUIRIES. 


ANNEALING FURNACES. 

Sir,—I shall be much obliged to any reader who can give ine some in- 
formation as to the construction and working of furnaces for annealing 
armature stampings. 

April 30th. A.M.LC.E. 


SOLDER. 

Sirk,— I shall be much obliged if any reader can give me the names of 
any large manufacturers of solder, and also the name of the firm or firms 
who manufacture Sinclair's patent solder. 

Dublin, April 30th. J. K. 
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OUR GUNS IN SOUTH AFRICA. 


WE are again brought to consider the question of cor- 
dite by the behaviour of our guns in the war. Our guns 
themselves we have repeatedly declared to have given no 
ground for complaint. It is, no doubt, possible that a marked 
improvement in ordnance may be made at any time, and 
it is necessary that we should be on the watch for evidence 
of the same. There has just lately been so little, that 
we find a brand-new battery turned out by Vickers with- 
out an attempt to conform with service conditions, prac- 
tically no better than our service equipment. Messrs. 
Vickers are most enterprising makers, and had a com- 
pletely free hand, for even the calibre of their piece differs 
from that of the service gun sufficiently to prevent the 
same ammunition being available for both. Under these 
circumstances, we have no doubt that certain improve- 
ments exist, especially in recoil gear, but for all practical 
purposes the service gun is the same thing, and we question 
if many officers would not prefer it. The matter that has 
again come before us is the wear of bore by cordite. We 
have spoken of this as an evil besetting heavy guns, 
and not of serious importance with light pieces. This view 
has much to support it. We were inclined the more to 
put it forward because we have no object in making a “ set” 
at cordite, and should be very glad to arrive at the conelu- 
sion that it is in reality the best smokeless powder. The 
wearing action of cordite, if excessive, would mean that our 
guns have a terribly short term of service before re-lining ; 
but if this were true of the guns of all other Powers it would 
not perhaps be an evil. What we have urged is that we 
need to investigate the relative behaviour of cordite and 
German and other smokeless powders, and satisfy our- 
selves as to how matters stand. We considered that 
heavy guns presented the most serious problem, seeing 
that many cf them would become eroded sufficiently 
to shoot badly before they fired 100 rounds, and it is 
a serious operation to bring such pieces home and 
re-line them. In fact, we are inclined to think that if a 
great naval war came we ought to have spare guns to send 
out to ships after active fighting to replace the pieces that 
have been fired, which would have to be brought home and 
re-lined, an operation which would, we gladiy admit. 
make them as good as new. A field gun will probably 
fire twenty times as many rounds asa heavy gun. We 
are using very rough round numbers, because we ques- 


tion if anything definite can be laid down. We suppose, 
then, that a field gun might fire 2000 rounds before its 
shooting becomes seriously affected. A battery is really 
hotly engaged and fights a hard battle if it fires 100 rounds 
per gun. Rarely, indeed, would a piece do this twenty 
times in a campaign. The exchange of a field gunis not 
a serious matter, so that our position that the field piece 
question was not a pressing question is, we think, reason- 
able; nevertheless it has now presented itself in a 
way that demands attention, and the more so when 
taken in conjunction with the serious question of our 
heavy ordnance. Two or three field guns have been 
sent home from South Africa, we believe on account 
of erosion only, besides the 6in. gun and 15-pounder, 
which were damaged. We do not know where 
these guns are exactly, presumably in the Arsenal, 
but what affords much better means of judging than 
the guns themselves, the gutta-percha impressions 
of bores have been accessible, and the erosion is remark- 
able. It has been said that cordite erodes very evenly, 
but this must have been when it was behaving very well. 
We have not seen what could be called even erosion. 
Commonly, at the upper surface of the bore commences 
a sort of cluster of smooth pits, which rapidly increase 
until a hollow is eaten out, which gives in the gutta- 
percha a lump perhaps the size of a finger, covered with 
projecting roundish lumps. Im a field gun we have not 
seen anything quite so large, but the evidence of an im- 
pression such as would be produced by pressing a small 
ear of wheat into wax; the gutta-percha, of course, 
giving something not unlike a small ear of wheat in 
relief. We are not in a position to say how often the 
piece had been fired. The field batteries went to the war 
with their service equipments, which might well be half 


worn. The gun in question may have fired 600 rounds 
before it went out. It may have been employed in 


connection with one of the sieges, in which case 
it may easily have made up the 2000 rounds we 
have allowed for its first lease of life. Further, alarm- 
ing as such an ugly hole looks, we do not believe that the 
safety of the gun is at all threatened. Its shooting is 
probably affected, but not seriously. The system of 
rifling of these field guns is the so-called hook groove, 
which rather encourages erosion or wash from its sharp 
angles, but even so the evil is not very serious. Itis a 
matter of inconvenience rather than danger —sufficient in- 
convenience we submit, however, to call for serious atten- 
tion. Weshould go on firing this gun just as it is experi- 
mentally, to learn its further behaviour, and think that.a 
great opportunity will be lost if this is not done. 

The question has been raised as to how the Boer guns 
are behaving. Will they not be becoming unservice- 
able from erosion? We doubt it, for the follow- 
ing reasons:—First, and specially, they do not use 
cordite, and we have already stated foreign artillerists 
declare that having less than half the amount of 
nitroglycerine contained in cordite, foreign powders 
do not erode to at all the same extent. We ought to 
prove this for ourselves, but in the meantime we must 
recognise it as a possible factor completely settling the 
question. Foreign Powers may not have worked their 
guns as hardly as ourselves in peace time; but to assume 
that their statement can have no foundation is more 
English and insular than we can afford to be in such 
matters. Next we do not think that any Boer field gun 
is likely to wear out, because it would begin as a new 
piece, and we question if they worked field guns hard in 
their sieges, though circumstances compelled us to do so. 
We naturally, however, come to the Boer piéce de 
resistance, the heavy gun of position, or siege gun. 
This might well be worn and eroded were it a high- 
velocity gun, because a 6in. gun wears fast out of all pro- 
portion to a field gun; but while these pieces commanded 
long range compared with our field guns, they were not, 
we think, fired with large charges, but at considerable 
angles of elevation. Worn they no doubt are, and 
possibly one or two may fail, but we do not think that 
there is ground for anything that will count in the war. 
What has become of all the 6in. guns it is difficult to 
say. Some undoubtedly were carried off in the mar- 
vellous way the Boers have shown to be possible. Some, 
we continue to think, are buried, very likely with one or 
two mounds representing human graves, across them, to 
account for the freshly dug earth, where for ‘‘Oom 
Jacob” and Dirk” we should read ‘*Oom Long 
Tom.” 


DYNAMICAL CLOUDS. 


On the 27th inst. Lord Kelvin delivered the Friday 
evening discourse at the Royal Institution. He took 
for his subject ‘‘ Nineteenth Century Clouds over the 
Dynamical Theory of Heat and Light.” It is long since 
more remarkable utterances have been heard in the hall of 
the Institution. The veteran philosopher told his hearers 
that the received kinetic theory of gases is erroneous, 
and he proposed a—for him—new theory concerning the 
constitution of the ether. The dynamical theory of heat 
and light assumes that they are both modes of motion ; 
a theory in itself beautiful and simple. Over this 
theory lower two clouds; the first, suggested by 
Fresnel, and dealt with by Young, is the problem 
expressed by the question, How can the earth 
move through an elastic solid, such as the lumin- 
iferous ether was supposed to be, far more easily and 
‘‘ freely than the wind through a grove of trees?” Some 
years ago Michelson, a consummate mathematician, 
carried out a remarkable imvestigation, which proved 
that the ether did nothing of the kind. From this con- 
clusion Lord Kelvin saw no way of escape. This was 
the second cloud. The first cloud was the Maxwell- 
Boltzman kinetic theory of gases. This he held to be a 
purely mathematical construction. Its consequences 
were in many respects contrary to common sense; but 
Lord Kelvin assured his hearers that mathematics mu:t 
never be judged by common sense, with which they had 
little to do. He admitted that Lord Rayleigh, Poincaré, 
and other distinguished physicists, did not agree with 
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him in his estimate of the kinetic theory of gases ; but 
this did not affect the facts. Having so far opened his 
subject, he then began to explain his meaning in detail. 

We venture to say that not ten per cent., possibly not 
five, of Lord Kelvin’s hearers fully understood what he 
was talking about. The subject was abstruse, the 
speaker involved. He dealt with the problems before 
him as one who thinks aloud, and is not quite sure of 
his way. He was not convincing, because obviously he 
was not himself convinced. The old faith no longer 
satistied him; the new he had hardly yet found com- 
plete. The noteworthy feature of the whole discourse 
was the attitude assumed by the speaker. A man who 
has all his life been nothing if not sure that he was right, 
he stood and admitted—for that is what it came to— 
that he had been all wrong. It is really not too much to 
say that Lord Kelvin at a stroke upset most of the 
teaching which has held sway during the latter fourth, at 
all events, of the century. We feel that when so 
eminent an authority tells his audience that the 
kinetic theory of gases on which so much _ hangs 
is quite irreconcileable with facts, the very founda- 
tions of scientific faith are ripped up. It is, too, a 
noteworthy fact that he said little that has not been said 
before—and laughed at—by others. The Maxwell-Boltz- 
man theory is, briefly, that the average kinetic energy of 
any group of molecules of a gas is the same as the kinetic 
energy of any other group of molecules in the same body of 
gas, quite independently of the range of motion or the direc- 
tion of that motion. Lord Kelvin showed that the 
specific heats of gases calculated on this hypothesis were 
not consistent with the results of very numerous experi- 
ments; and he then went on to refer to yet other 
experiments which he had carried out, which proved that 
the energy of the molecules of a gas was not independent 
of the path of each molecule, but that in a vessel of 
triangular shape the energy of a group of molecules running 
along the line of the longest side of the triangle was less than 
the energy of molecules running at right angles in the 
ratio of 46 to 54. On the Maxwell-Boltzman theory it 
ought in each ease to be 50. Lord Kelvin's exposition of 
this statement lacked lucidity. He said that many thou- 
sands of experiments had been made which proved that he 
was right. Butof how these experiments were made he 
told his hearers absolutely nothing. He said that the 
obvious way to get rid of the cloud was to throw Maxwell 
and Boltzman overboard. But he did not vouchsafe any 
explanation of how the difficulties which the theory is 
intended to explain away were to be disposed of in its 
absence. We have, as a matter of fact, nothing but the 
ipse dixit of Lord Kelvin that Maxwell is wrong. But 
the circumstance that such a difference of statement should 
exist is one of extreme importance in the history of 
physics. How it is possible to reconcile Avogadro’s law 
with Lord Kelvin’s views we need not stop to con- 
sider; and this the rather that it has already been 
found necessary to frame a transcendental theory to 
make Avogadro's law fit in with the known facts of the 
specific heat of gases. Physicists assume that while part 
of the heat imparted to a gas increases the motion of 
translation—the external motion, as it has been called— 
of the molecules, and causes an increase in pressure and 
temperature, another portion is expended in producing 
internal, intermolecular, or interatomic motion of the 
particles of which the molecule is constructed. To illus- 
trate this we may say that part of the energy of a fired 
charge of powder is expended in causing that motion of 
the molecuies of the shot which we term heat, and a por- 
tion in imparting energy of translation to the shot. But 
it has been pointed out years ago that the energy thus 
expended on producing internal agitation or vibration 
must increase with the complexity of the molecule ; and it 
may be shown that in the case of chlorine, with a mole- 
cular weight 35°5 times that of hydrogen, so much heat 
would be thus absorbed that its specific heat would far 
exceed the amount ascertained by actual experiment. It 
would serve no good purpose to pursue this question here. 
The salient fact of importance is Lord Kelvin’s attitude 
with regard to received theories. 

It has hitherto been the practice for every mathema- 
tician to elaborate from his own inner consciousness a 
theory of an ether which will suit his own purposes. If 
we understood what Lord Kelvin said on Friday—and 
we admit that we are not quite clear that either he or we 
were in that necessary position—he has dismissed as 
wholly useless his own celebrated theory that the ether is 
an elastic fluid composed of little gyroscopes, a develop- 
ment, indeed, of Helmholtz’s theory of vortices. He told 
his hearers that the ether is a solid; imponderable; some- 
what resembling pitch; incapable of passing freely 
through matter, while matter could pass freely through 
it, the planets splitting it up before them; and the mass 
closing in behind them, much, we suppose, as a ship can 
pass through water, but not water through the ship. We 
need scarcely, perhaps, add that if this be true we have 
insurmountable difficulties introduced into the already 
shaky theory oflight. As to what Lord Kelvin has held in 
the past concerning the ether and some of the more 
modern views about it, we would refer our readers to an 
excellent article on wireless telegraphy in Knowledge for 
May Ist, page 115. Lord Kelvin very reluctantly admitted 
that if the proposition were true, that the ether could 
not move freely through matter, while matter could 
move freely through it, there was an end to many theories 
in the way of explaining the phenomena of the universe, 
and the most that he could say was that he fervently 
hoped it was not true, Michelson to the contrary not- 
withstanding. 

It may perhaps be said that after all these two clouds 
are of small importance, and can do little to impair 
the soundness of received opinions. This is not true. 
Lord Kelvin himself combatted that idea. He cited Paley 
as saying that when a theory is propounded we test it by 
facts. If it can explain one small problem we are en- 
couraged, and go on to try it further; but we never 
accept it as of demonstrable soundness unless it covers 


the whole ground. On the other hand, if it fails to explain 


one fact at the outset we reject it without further ques- 
tion. Thus, then, if the Maxwell-Boltzman theory breaks 
down in even one point, as Lord Kelvin says it does, we 
must not only reject it, but having rejected it, we find 
that we must be prepared to accept a new theory of 
matter; and as has already been more than hinted at by 
Huggins and others, the chemical atom—which ought in 
no wise to be confounded with the physical atom—under- 
goes a curious process of multiplication, and the elements 
| disappear. It must not be forgotten that the vast struc- 
ture of physical theory, the explanation of the phenomena 
of the universe, is an extremely complex edifice, and that 
if men like Lord Kelvin, and Hertz, and Mach begin to 
pull out bricks, we shall have the whole structure tumbling 
on our heads. Possibly it may be better so. Indeed, 
there are not wanting indications of a tendency to believe 
that we have not only a great deal to learn, but no small 
quantity to unlearn. 


INDIA-RUBBER SUBSTITUTES. 


A MONTH or two ago there appeared in the columns of 
the Spectator a letter from Duke Gandelfi, in which the 
writer expressed his concern that the late Alfred Nobel 
had apparently allowed his secret process for the manu- 
facture of an india-rubber substitute to die with him. 
But there really does not seem to have been much 
ground for the Duke’s lamentations, because, even sup- 
posing that the substitute was as valuable as the Duke 
seems to have imagined, there could not be much of a 
secret about it, seeing that two patents referring to the 
use of a specially prepared cellulose product as a rubber 
substitute were taken out comparatively recently by Mr. 
Nobel. To some people, of course, and especially to 
those who, like the Duke, are avowedly ignorant of the 
technology of india-rubber and gutta-percha, the mere 
announcement that a satisfactory rubber substitute has 
been invented comes like something novel, and they are 
| apt to over-estimate its importance. Those, however, who 
| are conversant with the literature of the subject and who 
j have seen repeated announcements of the kind with 
respect to bodies which have signally failed to substan- 
tiate their claims to notice, may be excused for exhibiting 
scepticism, even where such a name as that of Nobel is 
associated with the invention. To leave the particular 
for the general, it is evident that at the present time, 
owing to the high price of rubber, the searchers for the 
golden thread which shall lead to the deposition of rubber 
from its proud position are numerous and active; and 
the various products which have been put upon the 
market under the name of rubber substitutes during the 
last year or two amply bear out this statement. It isa 
fair question, however, to ask whether these bodies really 
deserve their appellation, if we use the term substitute 
in its closest application. To say the least of it, it is 
extremely doubtful. A substitute for a body should 
surely be capable of replacing it wholly and not only 
partially, and this is where the weakness of these so-called 
substitutes shows up prominently. We venture to say that 
| there is not one of these bodies that is capable of replacing 
india-rubber for any purpose where elasticity or tensile 
strength is a desideratum. Of course, there are various 
other properties possessed by rubber of considerable im- 
portance, and these properties are to some extent shared 
by one or other of the substitutes of which we are speak- 
ing, though in no case to the extent which would render 
their employment instead of rubber an advantage rather 
than a necessity. Such protean forms as linseed oil is 
capable of assuming, when oxidised by various means, 
have long been known and used in the rubber manufac- 
ture ; but it should not escape observation that in no case 
are these bodies used alone; they are always employed 
in admixture with genuine rubber. This certainly seems 
to suggest the word adulterant as more appropriate than 
substitute ; but we do not advocate the change to this 
somewhat evil-sounding name, and for more than one 
/reason. In many cases of manufacture it is only by the 
use of a certain quantity of such substitutes, the price of 
which is somewhere about one-tenth of that of rubber, that 
goods can be produced to suit the purpose or the parsi- 
mony of the buyer. Whether it is any one’s interest to 
purchase mixtures of this sort instead of pure rubber is a 
matter on which much might be said, but it is somewhat 
beside the point here; suffice it to say that so long as the 
price paid corresponds to the quality, the purchaser has 
only himself to blame if his goods do not stand the test 
of time. What is reprehensible is the sale of goods con- 
taining these substitutes at prices which correspond more 
closely to the market price of rubber than to that of the 
substitute, though it is right to say that such a practice 
at the present time is anything but common. It is the 
excessive competition in the trade which has tended to 
the increase in the use of these substitutes; and as long 
as price remains such an important factor in the mind of 
the purchaser, so the use of substances other than rubber 
cannot be expected to decrease. Large buyers like the 
Government and the railway companies submit their 
goods to strict tests to see whether they attain to the re- 
quired standard ; but this is, of course, impossible to the 
small buyer, who cannot be expected to go to the expense 


| of having his goods analysed, even if he could readily find 


ananalyst capable of correctly diagnosing the heterogenous 
mixtures of organic and inorganic substances which in 
the present year of grace so frequently masquerade as 
rubber. 

To return more particularly to the prospects of the 
various new substitutes which have recently been 
announced with a fanfare of trumpets, we feel con- 
strained to say that their advent need not cause the 
rubber merchants of Brazil or other equatorial regions to 
think of putting up their shutters. In no case, to the 
best of our knowledge, has the new substance shown any 
analogy whatever to rubber as regards the important 
point of tensile strength. Nor are we at all sanguine 
that this desirable end will be easily attained, though new 
substitutes will, no doubt, be produced as heretofore, 
only, however, to be used, as we have shown, in 


conjunction with rubber for the express 

it. There may exist, it. is of 
purposes to which rubber of a sort is now put whet 
would be advaiftageous to supersede it by some Ry a 
known substitutes, especially in view of the fact Da 
vuleanised rubber goods which are exposed to gir “ 
sunshine have but a limited life; but this eannot 
said to affect our main contention, that 

to deserve the name of rubber substitute ihn 
be capable of standing the tests to which ni 
rubber is known to conform. A substitute that = 
not possess the attribute of tensile strength has ae 
remote chance of commercial success, and thoge ery 
fancy otherwise are either entirely ignorant of the needs 
and necessities of the case, or else are wilfully closing 
their eyes to the stern logie of facts as ourtrayed ta 
former failures. It behoves the lay who 
the prospectus of this or that substitute company dangled 
before his eyes to consider carefully before he embarks 
capital in such schemes ; and really, if one is to judge by 
the flotation of certain rubber-planting or foresting undo;. 
takings, it would seem that the ‘man in the stregt» 
needs a note of warning. In the case of one or two gyb. 
stitutes which were supposed to have a big future befor. 
them, it has been found practically impossible to do any 
business with them until they have been mixed with rubbe; 
Under these circumstances it is somewhat difficult to seq 
what is the exact locus standi of the substitutes jy 
question. Considering that many rubber goods are 
made and sold at the present day containing maybe a; 
little as 10 per cent. of new rubber, the rubber manufge. 
turer and the substitute manufacturer would seem to 
stand on much the same footing. There seems littl. 
reason, therefore, for the makers of the latter bodies to 
anticipate a rapid accumulation of wealth. Of course wedo 
not wish to discourage the application of inventive geniy, 
to fields which promise so much pecuniary benefit to the 
inventor, nor can it be denied that the public generally j, 
interested in the solution of the problem of finding a 
cheaper substance than rubber. But we do plead for g 
little moderation in the claims which inventors are coy. 
tinually putting forth on behalf of their discoveries, and 
which rest in the majority of cases on but the flinisiest 
foundation. Of the importance of the matter, as we have 
said, there can be no two opinions in face of the continued 
high price of raw rubber, and it is with regret that we 
feel compelled to adopt a somewhat pessimistic tone in 
regard to what has been done, and to what the future is 
likely to bring forth. 


THE DAY OF DEAR COAL, 


THOUGHTFUL people who look more to the general good of 
the country than their own particular profit, regard with 
grave misgiving the tremendous advances made, and about 
to be made, in the prices of coal. It is understood—indeed, 
it is accepted as a fact—that such contracts with gas and 
railway companies as expired at the end of June will not be 
renewed except at advances of 5s. to 6s. per ton. Taking the 
lower figure as that which will possibly be imposed, it is 
evident that business will be enormously affect Looking 
at the gas companies first, there is no denying that few more 
prosperous undertakings have existed in the country than 
those which supply gas for illuminating and power purposes. 
The gas company of Sheffield may be taken as a typical one, 
There the undertaking is in the hands of a private company, 
all efforts of the Corporation to acquire the property having 
been defeated some years back and never resumed. The 
business, it must be admitted, has been admirably con- 
ducted, the quality of the light having been equal to 
anything supplied under Corporation management, while 
the price has been, as a rule, considerably lower than 
has been charged to ratepayers under municipalisation. 
The profits, on the other hand, have been consistently satis- 
factory, the dividends having always reached the maximum 
allowed under the Act of Parliament—10 per cent.—although 
in some years the reserve has been drawn upon to equalise 
the return. The Sheffield Gas Company at this moment is 
inviting tenders for the supply of 260,000 tons of gas coal, 
nuts, and cannel coal. These tenders are for twelve months, 
and if the company has to pay an increase of 5s. per ton, the 
extra expenditure by it will be at least £65,000. Possibly 
it may reach £70,000, for the coalowners are expected to 
abandon the old style of making deliveries. The gas com- 
panies, who have for years had mattcrs pretty much 
their own way, have been in the habit when they made their 
contracts of requiring, say, 25 per cent. delivered during the 
summer months, when the consumption was low, and 75 per 
cent. during the winter months, when the consumption was 
high. It is understood that the colliery owners are now 
determined to dictate the terms of delivery, and require the 
companies to take 40 per cent. during the summer months, 
and 60 per cent. during the winter months. That practically 
means that the cost of summer storage will be transferred 
from the coalowner to the gas-maker. It will be easy 
work for people in other parts of the country to figure 
out from the weight of coal required by the various 
companies, how they will be affected by the proposed advance. 
Of course, in the long run, the public will be required to pay 
the piper. The gas companies, if they find the coalowners 
inexorable, and cannot economise the coal sufficiently by 
adopting other means of gas production, will simply have to 
raise the price of gas. Turning to railways, the prospect is 
quite as serious. At the beginning of the year the contracts 
which had to be renewed were not taken for locomotive fuel 
at less than 2s. per ton advance, and they were in some 
instances renewed at even higher rates. To the Midland 
Company an advance of 2s, per ton is equivalent to 4 
difference of £135,000, and an advance of 5s. per ton would 
make a difference of £347,000. To the Great Western Rail- 
way Company 5s. per ton extra would mean an increase in the 
coal bill of £250,000, the North-Eastern would have to pay 
£182,500, and other companies would, of course, be similarly 
affected. How are the railway companies to recoup them- 
selves? “The man in the street ” would simply suggest tha 
they should charge more for carrying the coal. There are 
difficulties in the way of doing that, and managers will have 
to cast about for other means for meeting their enormously- 
increased coal bills. One way will no doubt be rearrangement 
of wagon hire. At present they are making the passenger feel 
the pinch. Excess luggage is being rigidly charged for, the 
rates for baggage sent on in advance have been doubled, 
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other ways the railway revenue of the com- 
fted up with a view to meeting the increased 
f working. No doubt the railway management. will 
cost © in some way to get things straight, although it is 
contr” Sune to see how it is to be done to the full extent, 
hard meer although the largest item, is only one of many 
as the : hich have lately contributed to augment the expenses 
thing - working. In the meantime the companies bring 
of ees sharply home to the long-suffering public, and 
the ay they are not badly advised in doing that, for in that 
weg pass on part of the penalty to the British tax- 
bee ge is thus “ captured’ by the companies in the con- 
ey have with the coalowners. Of course, we are 
= ctly aware that many of the collieries which are now 
sacle such handsome fortunes to their owners were for 
ee poor properties indeed, and in some instances the 
ard rices now being obtained in the fat years would not, if 
hig a over the lean ones, total up to any extravagant 
ya e, Still, there ought to be moderation in all things, 
ey general view is gradually strengthening that the 
roads of moderation are being exceeded. The working miner 
was greatly blamed a few years ago for requiring wages which 
it was said the state of trade would not admit of, and most 
+ ssimistiC opinions were expressed as to the effect of their 
action upon the industry of the country. Is it not about 
time that coalowners were asked if they are fairly considering 
the general good of the country, and the prosperity of the 
various industries dependent upon the source of power they 
rovide? This question may be fairly asked, in spite of the 
Pamission, on the part both of gas and railway managers, 
that there was room for alteration in the old order of affairs 
when the large consumers held the coalowners in the hollow 


of their hands. 
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COMBINATION IN THE IRON TRADE. 


Ir union indeed is strength, then the British iron trade 
should be an increasingly strong industry, for the principle 
of association for the common welfare is being adopted to a 
considerable extent in several departments. America has 
always been considered to set the most notable example in 
this respect; but English iron and steel masters knew the 
yalue of combination when the American iron trade was in 
itscradle. One of the latest combinations in the British iron 
trade is that which relates to bar iron. We understand that 
continued success has attended the negotiations which have 
heen proceeding in this matter since it was last alluded to. 
The Unmarked Bar Iron Association of Staffordshire are the 
prime movers. Progress was reported on April 26th at 
Birmingham, and there seems every reason to anticipate 
that at the adjourned meeting, which is shortly to be held in 
Manchester, one of the most powerful associations ever 
established in the English iron trade will be formally in- 
augurated under the title of the Manufactured Iron Trades 
Consultative Council of Great Britain, embracing Scotland, 
the North of England, Yorkshire, the Midlands, and South 
Wales. There seems to be a general desire in all the districts 
toretain unmarked bar iron as far as possible at the present 
level, It is a class of material which has an enormous sale, 
largely for engineering purposes among other services, and 
the makers are apparently of opinion that the prices charged 
during the past few years have been far too low. Stafford- 
shire has the credit among the British bar firms for having 
pulled prices up wonderfully during the past two years. At 
the end of 1897 common bars were selling at £5 17s. 6d., and 
when 1898 closed they were £6 10s. This start having been 
made, matters progressed rapidly owing to the trade revival, 
and no less than £3 10s. was put on during 1899, so that 
when that year closed they stood at £10. The year 1900, 
though so young, has seen two further advances, bringing the 
price up to £10 15s., or the extraordinary rise of £5 all but 
2s, 6d., since 1898 opened. The otherassociations in different 
parts of the kingdom have done their best to follow suit, but 
with varying success, and it is apparently felt that the affilia- 
tion of the various societies will help makers in all parts of 
the kingdom to maintain the improved level. The amalga- 
mation now being completed is an important one. It will 
doubtless maintain for a time the recent dearness of engineer- 
ing material, but it will assist in lengthening the duration of 
the present iron trade revival. The engineering trades must 
follow suit and raise prices pari passu with materials. If 
they do this the current iron trade revival, apparently a foe, 
may be converted into a powerful ally andfriend. It remains 
tobe seen whether or not the combination will be perma- 
nently successful. The chances are that it will not. Prices 
are invariably settled in the long run by two parties, the 
seller and the buyer, and the influence of one or the other 
will predominate with the conditions of demand and supply. 


A WELL-MERITED RECOGNITION. 


Tur appreciation of the foreigner is not supposed to be a 
strong trait in the Japanese character just now, and it is 
therefore all the more gratifying to be able to record that the 
Emperor of Japan has just conferred the Order of the Rising 
Sun on Mr, George S. Brindley, the first, and practically the 
only foreign instructor in practical mechanics to the Japanese 
Government. We forget on many years ago it was when 
Mr. Brindley was appointed as engineering instructor to the 
Kosakubun-kyoku, Akabane, the Government factory where 
all the young Japanese engineers were instructed in practical 
mechanics; but he resigned his post when the Akabane works 
Were converted into a Government arsenal for the modern 
requirements of the nation. This event, too, is now almost 
ancient history, in a country where history is made as rapidly 
4s in the land of the Rising Sun. It is not going too far to 
describe Mr, George S. Brindley as the father of Japanese 
mechanical engineering ; for he has had through his hands, 
atone time or another, nearly every well-known Japanese 
engineer of the present day; and the news of this tardy 
Tecognition of his services will be received with satisfaction 
by his Japanese pupils and by his erstwhile British 
colleagues. We are also glad to deduce from this fact that 
the Japanese are not always forgetful of the men, the 
Ketojins, who served them so well in initiating the reforms 
wee have brought their country into line with the Western 


oe COLLEGE, Lonpon.—-The annual dinner of old students 

7 id 8 College, London, will be held at the Holborn Restaurant, 

= Monday, June 18th, with the Hon. Sir John Alexander Cock- 

urn, K.C.M.G., F, and A.K.C., M.D., Agent-General for, and 

etn Premier of, South Australia, in the chair. His Royal 

ont uess the Duke of Cambridge, K.G., has signified his intention 
ing present, 


LITERATURE. 
Steam Engine Theory and Practice. By Professor Witi1AM 
Riprer. London: Longmans, Green, and Co. 1899. 


[ConcLupinG Notice. } 


Or the thermodynamic parts of his book we take 
pleasure in recording the opinion that no other book in 
English known to us treats these topics in so thoroughly 
scientific and practical fashion. This is high praise, 
because some modern American, and, in England, 
Professor J. Perry's books are really excellent; but it 
does not involve our agreement with everything the 
book contains. 

In explaining injector action, two strangely bold state- 
ments are made on page 173: ‘* The jet of steam, coming 
in contact with the cold water, is condensed laterally to 
an attenuated thread of water, which retains, however, 
its original velocity, and passes forward from the com- 
bining tube into the delivery tube, carrying with it 
entrained water.’’ Now the steam may perhaps in con- 
densing contract laterally as described, but in any case 
the object of the designer is to prevent this, and to 
ensure as far as he can that the impinging steam en- 
tangles itself as uniformly as possible with the cold 
water across the whole section of the water stream. Also 
it is certain that the machine would not work at all if 
the condensed steam retained its original velocity of 
efflux it had when still in the form of steam. It is by 
impact that the steam drives along with it the water 
from the low pressure in the body of the injector to the 
high pressure of the boiler, and in this impact the steam 
parts with most of its kinetic energy to the water, and 
therefore loses most of its velocity. It does not matter 
whether the force of impact is exerted on the water by 
front-face compressive stress or by friction on the sides 
of the entrained water masses. Actually no doubt it is 
exerted in both ways. 

In what other way can the energy of eftlux of the steam 
be employed in doing the work of feeding in the water 
against boiler pressure except by impact? The phrase 
of the author suggests the opinion that the work is done 
in virtue of the collapse of volume of the steam during 
condensation. No doubt this rapid collapse assists in 
maintaining the vacuum in the injector body, but in 
virtue of this decrease of volume, of course, the steam, 
instead of doing: work, has work done upon it by the 
inrushing cold water. This work is initially done by the 
outside air pressing on the water surface in the feed well. 
This work done by the air gives some entrance velocity 
to the cold water as it arrives in the body of the injector ; 
but it need hardly be pointed out that the kinetic energy 
so generated is a small part only of that needed to pro- 
ject the water into the boiler. Then on page 176is given 
a calculation of the weight of water feed per lb. of steam 
passed. One peculiarity of this calculation is that it is 
purely thermal, and in no part dynamic or thermo- 
dynamic. How could it be correct, being so? Another 
is that it involves the use of the temperature of the mix- 


+ ture of feed-water and injector steam, which temperature, 


of course, cannot be found except from the ratio of feed 
to steam which the equation seeks to determine. The 
error of the calculation arises from ‘neglecting the 
kinetic energy of the jet, which,” in the opinion of the 
author, ‘* would be very small,” but which, as it happens, 
whether small or large. is the real determining factor of 
the whole problem. 

The author has an interesting chapter, entitled “‘ Steam- 
engine Performance,” in which that of the Schmidt 
engine, with superheated steam and other recent results 
are quoted. In this connection it is hardly fair that 
British writers should omit all reference to the Milwaukee 
engines of the E. P. Allis Co., which was certainly the 
pioneer in the recent very remarkable reduction of steam 
consumption. In this chapter the recent recommenda- 
tion of the special committee of the Institution of Civil 
Engineers is quoted in support of the separate treatment 
of engine and boiler and condenser. The whole volume, 
however, illustrates curiously the difficulty of adhering to 
this separation and yet adopting a thermodynamic treat- 
ment. Thus, although nothing is said of boiler construc- 
tion and action, yet injectors, feed-water heaters, steam 
superheaters, and condensers are all treated at length. 
The tendency to include thermodynamics and exclude 
mechanics is interestingly exemplified in the devotion of 
a lengthy chapter to injectors, while feed pumps are no- 
where even mentioned. Yet feed pumps are more used 
than injectors, and their study is therefore more impor- 
tant. It is important also because steam feed pumps as 
most commonly constructed are terrible wasters of steam, 
and therefore of efficiency in the whole steam power 
plant. The mechanics of engines are by no means ignored 
in Prof. Ripper’s work. Chapters are devoted to gover- 
nors, crank shaft moment, fly-wheels, and balancing. 
The last-mentioned chapter is one of the fullest and best 
that has been written, and yet the real importance of the 
mechanical part of the entire study seems heavily over- 
shadowed by the thermodynamics. 

In the thermodynamic chapters the modern character 
of the treatment is evidenced by the great prominence 
given to the use of the @9, or temperature-entropy, 
diagram, and an excellent detailed and scaled @9 diagram 
for water and steam is given as a_ frontispiece. 
This 6g diagram has served a most useful function in 
leading engineers to recognise that steam power problems 
ought to be studied from various points of view. That 
it is, for purposes of practical calculation, of extremely 
little use, and highly inconvenient, ought also to be 
frankly recognised. That this is the fact is abundantly 
illustrated by the book before us. Hardly a @9 diagram 
appears anywhere for any actual calculation without 
being marked all over with the pressures and volumes 
corresponding to its various points. Take, for instance, 
page 50, “‘ Case 4—work done by steam without expan- 
sion.” Example: 50 1b. initial pressure and exhausting 
against atmosphere. If one is here given the specific 
volume of 50 ib. steam, surely nothing more is needed to 


make this very simple arithmetic computation. But 
the 9 diagram to solve it requires to marked with 
the specific volumes of both 50lb. and 14°71b. steam, 
and to have drawn on it a ‘constant volume curve” 
from temperature level corresponding to 50lb. down to 
that corresponding to 14:7 lb. At this latter level the 
ratio of two ¢’s has to be measured up, and the “ ex- 
ternal latent heat” at the lower pressure to be multiplied 
by this ratio. The product is then subtracted from the 
“external latent heat” at the higher 50 lb. pressure. 
You have now reached the useful result, namely, 
(Py ~ Ps), or the work done, probably very much ex- 
hausted with the labour of the tortuous calculation, and 
surprised to find that it has come out within 20 or 30 per 
cent. of the value you knew from the first it ought to 
have. But now pause and consider what has really been 
done. The “external latent heats” extracted from the 
table—not from the diagram—and used in the above 
manner, are nothing more than the pv for saturated 
steam ; and the calculation that has really been made is 


(Py (pe V2) X , involving, besides other things, 


the trouble of finding v, + v,. This, of course, is no- 
thing but (p, -p.)v,; but the curiosity of the caleula- 
tion is that, in reality, it is made throughout in terms of 
p and v, and that not once has any reference been made 
to any @ or to any 9! 

It is simply and purely a pv calculation made to look 
fine in a @¢ dress by the laborious drawing of a 99 dia- 
gram, and by the device of talking of “ external latent 
heat” instead of pv, or evaporation work. This example 
is no extravagant illustration of the futility of the @9 dia- 
gram as one for the task of practical calculation. On the 
contrary, all other examples when examined resolve 
themselves into exactly the same standard of blind 
futility. No 9 diagram was ever drawn for any practical 
purpose except by the process of “‘ conversion” from an 
existing pv diagram. The simplest and neatest mode of 
conversion is Prof. Boulvin’s, well illustrated by Prof. 
Ripper on page 304, Fig. 358. We here reproduce this 


diagram, adding a few letters to it by help of which the 
reader will readily see the method of transforming the pv 
diagram F WB RECO into the diagram fwbreco. 
The cross-axes divide the whole area into four compart- 
ments, in which the co-ordinates are pv, p®, 0, and gv 
respectively. The lower-case letters fw b, &c., indicate 
points in the converted diagram corresponding to those 
given by the capital letters F WB, &c., in the original 
pr card. 

Now not only is this diagram very pretty and neat, but 
it also illustrates perfectly the great danger of the @ » 
diagram being misinterpreted by those who are not 
trained to be on their guard against its fallacious ex- 
planation. Thus these @¢ curves have never been pro- 
posed except to map out the thermal changes undergone 
by the working substance. Here, then, the @ 9 closed 
curve will naturally be supposed to indicate these changes 
undergone by any one portion of water steam. From ¢ 
to f indicates its being raised in temperature ; from f to 
w its expansion by evaporation, kc. But the line ¢ 0 7 
lies wholly to the right hand of the boiling-water line, 
and we see at once that something must be wrong, as we 
know that we started from feed-water unmixed with 
steam. In fact, C O on the p v card means compression 
of exhaust steam boxed up in the cylinder, while ¢ o on 
the @ card means heating by conduction and raising the 
pressure of a mixture of water and steam. Then OF 
means simply the opening of the admission valve, while 
o f means further heating by conduction of same mixture 
of water and steam. Next, F W means admission to 
cylinder and drop of pressure by wire-drawing ; whereas 
fw means further conduction of heat accompanied by 
evaporation and fall of temperature. Note that actually, 
during evaporation in the boiler, there is no fall of tem- 
perature corresponding to this. W B R and w b x do 
really correspond in meaning with fair accuracy. R E 
means release and expansion into the condenser 
without any loss of. heat, whereas 7 ¢ means con- 
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duction of heat away from the steam at = con- 
stant volume. E C means expulsion of the remaining 
exhaust steam from the cylinder, while e c means 
further cooling by conduction of heat at constant 
pressure. Thus out of the six sides making up the con- 
verted @ » diagram, we find that one only corresponds in 
true meaning with the similar part of the original p v 
diagram ; while the correct interpretations of the other 
tive are so violently out of harmony with their originals, 
as not only to fail to give the remotest suggestion of the 
true meanings of the originals, but positively to indicate 
utterly different processes. The geometrical ‘ conversion” 
on paper is perfect and beautiful; but what title has this 
to be called a conversion in the only sense applicable at 
all to the matter in hand, namely, the physical sense ? 

We conclude by again praising the book for its pains- 
taking carefulness, for its modern information, and for its 
general style; and at the same time repeat our regret 
that modern technical education has led so far to our 
losing sight of the true bearings and proportions of 
things as to have made this sort of thing popular and 
fashionable. 


SHORT NOTICE, 


The Cyelists’ Indispensable Hand - book and Year - book, 1900. 
london: Iliffe, Sons, and Sturmey, Limited.—In previous years 
we have alluded to this publication. It holds a unique position in 
that it is the only reference book of the cycling world in which all 
matters of a statistical character relating to the sporting, trading, 
and pastime sides of cycling may be found. For those interested 
in the development of the cycle the section devoted to novelties in 
cycle construction and accessories for the year will be found of use. 
The editor wisely confines these to appliances which have passed 
the experimental stage, and entered that of practical utility. 
Even under these conditions the section is a very large one. The 
book should be in the hands of all who take an active interest in 
the eyele. 

BOOKS RECEIVED. 

Recherche des Eaux Potables et Industrielles, Par Henri Bour- 
sault. Paris: Gauthier-Villers, Masson, et Cie. Price 2 f. 50 c. and 
3 


The Slide Rule: A Practical Manual, By Chas. Pickworth, 
Wh. Se. Sixth edition. Manchester and London: Emmott and Co., 
Limited. Price 2s. 

The Chronicle and Directory for China, Japan, Corea, Tndo- 
China, de. de., for the Year 1900. Thirty-eighth year of publica- 
tion. Hong Kong: Press Office. 1900. 

Proceedings of the Incorporated Association of Municipal and 
County Engineers, Volume xxv. 1898-99. Edited by Thomas 
Cole. London: E. and F. N. Span, Limited. 1899. 

The Metallurgy of Lead and Silver, By Henry F. Collins. 
Part IT.: Silver. Edited by Sir W. C. Roberts-Austen, K.C.B., 
&e. &e. With numerous illustrations. London: Chas. Griffin 
and Co., Limited. 1900. Price 16s. 

Directory of Industrial Associations in the United Kingdom, tnelud- 
ing Employers’ Associations, Trade Unions, Boards of Conciliation 
and Arbitration, and Workmen's Co-operative Societies. London: 
Eyre and Spottiswoode. 1900. Price 74d. 

The Cyanide Process of Gold Extraction: A Text-book for the use 
of Mining Students, Metallurgists, and Cyanide Operators. By 
ames Park. First English edition. With frontispiece, plans, and 
illustrations. London: Chas. Griffin and Co., Limited. 1900. 
Price 6s. 

A Contents : Subject Index to General and Periodical Literature, 
to which is added a List of Works on Various Subjects, Sections 39, 
40, 41, 42. Compiled by A. Cotgreave, F.R. Hist. 8., Chief 
Librarian, Public Libraries, West Ham, London. Theosophy— 
Woman. 

The * Contour” Road-book of England ( Western Division, inclad- 
‘ug Wales): A Series of Elevation Plans of the Roads, with Measure- 
ments and Descriptive Letterpress. By Harry R. G. Inglis. With 
§)0 maps and plans. London: Gall and Inglis. 1900. Price 2s. 
net, and 3s, 6d. net. 

Lean’s Royal Navy List: Containing Special Points of Interest, 
War, and Meritorious Services, Famous Battleships, de, de. By 
Lientenant-Colonel Francis Lean (retired full pay), R.M.L.I. 
No. 90, April, 1900. Published quarterly. London: Witherby 
and Co. Price 7s. 6d. 

Lyonesse : A Hand-book for the Isles af Scilly. By J. C. Tonkin 
and Prescott Row, with a special Introductory Chapter by Sir 
Walter Besant. A descriptive and historical guide, fully illus- 
trated with maps. London: The St. Bride’s Press, Limited. 
Price 6d. net, cloth 1s. 6d. 

Power Transmitted by Electricity and applied by the Electric 
Motor, including Electrie Railway Construction. By Philip Atkin- 


son, A.M., Ph. D. Second edition, fully revised and new matter 
aided. New York: D. Van Nostrand and (0. London: Crosby 
Lockwood and Son. 1899. Price 7s. 6d. 


A Sanp-Pump Drepcer.—There have recently been 
despatched to their owners, from the model-making works of 


Kelso and Co., Oxford-street, Glasgow, intended for display in the | 


Paris International Exhibition, a number of exquisitely-finished 
ship models. One represents the splendid mail and passenger 
steamer Ortona, now being completed by Vickers, Son, and Maxim, 
Barrow, for the Pacific Navigation Company, and another the 
tirst-class cruiser Howe, also built at Barrow, and of the armoured 
Terrible type, of which several are at present being built in private 
yards for the British Admiralty. Both these are full models to a 
scale of fin. per foot, in handsome glass cases, and constitute 
admirable specimens of the model-maker’s art, every feature of 
outfit—funnels, masts, boats, ventilators, winches, windlasses, 
davits, sidelights, guns, &c.—being reproduced with marvellous 
fidelity to the corresponding features in the full-sized vessels. A 
third model—and one even more noteworthy from certain stand- 
points—represents a sand-pump dredger built by the firm of 
L.. Smit and Son, Kinkerdijk, Holland. In addition, however, to 
its being a finished specimen of the modeller’s art, it is designed 
and constructed to illustrate the actual working of the pumps and 
all other dredging appzratus with which the model is equipped, 
and, of course, arranged as in the original vessel. This miniature 
dredger is on a scale of jin. per foot—equivalent to one twenty- 
fourth of the size of the original—and has been constructed of 
aluminium, piece by piece, as in the real vessel it represents. It 
will be shown afloat, and at work in a large tank of water, 
dredging material from the bottom of the tank, and depositing 
through the hopper doors, or pumping it overboard into hopper 
harges alongside, or delivering it through ranges of piping ashore. 
he pumps with which the model is equipped are actuated by an 
electric motor carried on hoard, with the necessary cells, and the 
material dealt with will be ground rice or some equivalent sub- 
stance to represent the sand and gravel-dealt with in actual work- 
ing. The whole production—dredger, barges, tank, piping, &c.— 
constitute an interesting and admirable example of the highly 
specialised work constantly being produced in this notable Glasgow 
a ed works, in which as many as sixty hands are now 
employed, 


WATER-TUBE FIRE-BOX, 


L. AND 8. W. RAILWay 


MR. D, DRUMMOND, M, INST, C.E,, NINE ELMS, ENGINEER 


WATER-TUBE FIRE-BOXES, LONDON AND | 
SOUTH-WESTERN RAILWAY. 

WE have on several occasions described Mr. Drummond's 
great engines with cross water-tubes in the fire-boxes. As 
originally fitted, access could not be obtained to the tubes. 
In subsequent engines to the first, Mr. Drummond has 
adopted the very simple arrangement shown by the accom- 
panying engraving, which reproduces a photograph. 

Two nearly rectangular holes are made in the outer fire-box 
at each side. These correspond in pairs with the two groups 
of cross-tubes. The holes are surrounded by a forged ring 
riveted on and faced and scraped to receive a door, shown 
open in our engraving. A tight joint is made between the 
door and the faced ring with a little thin red lead. Bolts and 
nuts are provided all round to make this joint. 

In order to stay the flat surface of the doors, a fin. round 
rod passes through each water tube, each end of the rod is 
serewed, and engages with a tapered brass sleeve screwed 
inside to take the stay bar and outside to fit a slightly conical 
hole in the door. In this way perfect tightness is secured. 

The tubes can be got at for examination at any time ina 
few minutes; a sheet iron lagging box is first removed, and 


then a couple of men with spanners do the rest. The door is 
carried, as shown, on hinges, which take its weight when 
open ; of course, the hinges are so far slack that they do not 
in any way interfere with the making of a joint. 

The great success of these tubes, which neither burn, nor 
blister, nor bend, nor crack, is a substantial proof of the 
accuracy of the statement which we have made, namely, that 
so long as a tube is not more than twenty-four diameters 
long it will not suffer in any way from the fiercest heat. It 
will be admitted that the fire-box of an express locomotive 
is not exactly a cool place where a tube will be treated with 
leniency. Tubes have now been at work for over two years, 
and have done as much as 70,000 miles, and are apparently 
good for another 70,000; indeed, it would seem that the tubes 
will last as long as the fire-box. 


THE UGANDA RAILWAY. 


On Monday night last, in the House of Commons, the 
Under-Secretary of State for Foreign Affairs gave some inter- 
esting statistics in connection with the Uganda Railway. 
The occasion arose on the question of finance, the original 
vote of £3,020,000 having been expended. A further sum of 
£1,930,000 was now sought, making a total of £4,950,000. 
Mr. Brodrick gave his explanation of this divergence between 
estimated and actual cost, prefacing his remarks by saying 
that as far ashe could judge the discrepancy was not to be 
attributed to any want of foresight or assiduity on the part 
of those responsible for the construction of the railway. 
Many circumstances in the course of five years had greatly 
affected the cost of railway construction and of all material 


required, and to a greater extent than usually affects under- 
takings of this character. . 


Further than this, it had to be remembered that the 
original estimates were necessarily imperfect, because over 
580 miles of the route practically no survey had been made. 
It was true that a party of engineers had traversed the route, 
but it was impossible that travelling over this great distance 
with an armed escort would permit of an accurate survey. 
A great number of quantities were doubtless under-estimated. 
Taking bridges for an example, surveys for these had had to 
be made in the dry season, when it was impossible to tell 
from appearances what would be necessary in times of flood. 
On this point there had been a large increase in expenditure. 
One of the main points which had led to increased expendi- 
ture, however, was that, whereas it was not at first intended to 
do more than just push the railway forward as quickly as 
possible without making any attempt to elaborate construc- 
tion, with all appurtenances of a well-equipped line, such as 
locomotives or stations, it was as a fact found that to lay such 
an “ inefficient ” line would, in the end, be false economy. It 
was originally proposed to follow the method adopted in the 
case of the Egyptian Railway, where the line had been carried 
over the desert as quickly as possible, and it was anticipated 
that, except where exposed to severe storms, it would be 
possible to lay the line without ballasting. That, however, 
was found to be a mistake. The nature of the soil was such 
that it had been found necessary to employ ballasting over 
the whole road. 

Then, as to bridges, it was proposed in the first instance to 
follow the plan pursued in America and build temporary 
timber bridges, and substitute iron for wood when the line 
was in operation. This again, said Mr. Brodrick, was found 
to be a mistake, though he did not explain why it was found 
to be so. Asa fact, however, it had been found essential to 
build substantial bridges throughout the whole length of the 
railway. There had been changes, which could hardly have 
been foreseen, in almost every one of the circumstances under 
which the line was originally contemplated. In connection 
with labour, for instance, it was estimated that the natives of 
the country passed through would provide something like 
half the total labour required, and that the remainder 
only would have to be imported from India, Actual exper'- 
ence had shown that this estimate was fallacious. As a fact, 
out of some 16,000 men employed, 14,000 had to be obtained 
from India, and only 2000 were natives. In estimating the 
cost of this labour, the pay of a native was put down at 4d. 
a day, and in some cases at 6d. a day, while skilled Indian 
labour could not be obtained under 1s. a day. Taking into 
consideration the cost of bringing the Indians to Africa, send- 
ing them up country and sending them home again, the 
actual expense worked out at something like 1s. 2d. a day. 
Hence the labour, which formed the most important item, 
instead of being half of it at 4d. a day, had for seven-eighths 
of it to be paid at 1s. 2d. a day. ; 

Here Mr. Brodrick made a slight digression, and said a few 
words as to the health of those employed on the work. He 
said that he was at a loss to understand how the terrible 
reports of loss of life among the workmen had arisen. 4s * 
fact, last year, on an average of 16,700 workmen employed, 
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from all causes, from attacks by wild beasts, 


ihe geal accidents, amounted to 29 per thousand. The 
disease sick was, and he -believed now is, only 7°4 per 


avert hile those invalided back to India amounted to 1:07 
cent.; 
item in the increase of cost could not have 


per cent. 
pred 
another 6 It arose out of the question of carriage. It 


the telescop! 
carrie 
the cost 0 
ave been 
gen a at 1d. per ton mile. It had been known 
was Prater was scarce. For the first 250 miles a limited 
that supply only could be depended upon. This had turned 
pen be chemically unfit for use in locomotive boilers, and 
“Zs end it was found necessary to take large quantities of 
” ter from Mombasa for the use of the trains up country. 
This had had the effect of increasing the cost of transport of 
tores from Id. per ton mile to 24d. per ton mile. The cost 
of labour had been doubled, and the cost of transport more 
than doubled during the last four years. Use 
4 further source of increased expense was the rise in 
rice of nearly every article in the engineering trades, and 
this fact, added to the preceding increases, had brought about 
the following condition of affairs. 
mated that 3 of 580 miles could be constructed for 
r mile. 
jeen £020.08. 


structed and opened for traffic. Earthworks had been made 


It was originally esti- | 


The original total asked for had therefore | 
Of the 580 miles 362 miles had been con- | 


for a further 50 miles, and materials were in hand for 155 | 


miles more. In other words, 62 per cent. of the mileage of 
the railway had been completed; 71 per cent. of the earth- 
works had been made, materials were in hand and on the 
spot to the extent of 88 per cent., and locomotives had been 


procured to the extent of 100 per cent. The following 
amounts had been expended under various heads :—Surveys, 


£90,000; lands, £26,000 ; formation of earthworks, £844,000 ; 
bridge works, £669,000 ; fencing, £11,000 ; telegraphs, £8000 ; 
permanent wity, £1,379,000 ; ballast, £349,000 ; station build- 
ngs, £371,000 ; rolling stock, £400,000; jetties, £28,000 ; 
dministration, £283,000 ; and £252,000 for contingencies. 


Jn the result, fer three-fifths of the £4,950,000 which it is | 


Upper Deck 


pleteness, equivalent to the parliamentary survey which 
would be required in the deposit of plans before a Private Bill 
Committee. No insuperable engineering difficulties were 
apprehended. 


THE IMPERIAL JAPANESE CRUISER YAKUMO. 


Tue Yakumo, illustrated on page 460, represents the 


| original idea of that Japanese armoured cruiser type which 


the Asuma and her sisters have rendered familiar to us. Her 


details in comparison with the Asama are as follows :— 


Yakumo, Asama. 
Material .. .. Steel Steel 
Displacement .. 9646 | 9700 
Length 406ft. 9in. | 40sft. 
65ft. Tin | 67ft. 
Draught (mean) 24ft 24ft. 3in 


Armament Ist.. Four sin. Q.F. 
2nd Twelve Q.F. Fourteen 6in. Q.F. 
3 .. ..| Twelve 3in., seven 2} | Twelve 3in., seven 25 
pounders | pounders 
1 above water, 1 sub- 1 in bow above water, 
4 submerged 
| Tin. (Harvey nickel) 


Torpedo tubes 


merged 
Armour: Belt amidships) 7in. (Harvey nickel) 
ali 


Beltatends .. .. .. Shin 
Deck reinforcing belt .. zin ?in. 
Lowerdeck .. .. bin. 
Casemates 6in. 
Barbettes .. 6in, 
Barbette bases 6in. 
Horse-power .. 15,500 18,000 
Nominal speed 21 knots 22-1 (trial) 
Coal (normal) .. 00 600 
Bunker capacity 1100 1200 


Nominal endurance at 
10 knots, with normal 


coal 7000 knots (7) 
Boilers Belleville Cylindrical 
Built by .. Vulcan Co., Stettin Elswick 


It is doubtful whether the Yakumo’s horse-power represents 
the maximum or not. 
probably designed to equa] the Asamain speed. We have given 
plansof both ships in order to facilitate comparison. As before 


Being one of the earlier ships, she is | 


THE BRIDGE COLLAPSE IN PARIS. 


| 
| QOpunion is still so far divided concerning the limits within 
‘which armoured concrete can be safely used for con- 
| structional purposes, that the collapse of the footbridge at the 
| Paris Exhibition on Sunday is certain to raise the question 
| whether architects have been wise in relying so largely upon 
| theoretical deductions as to the strength of this material. 
| This is not the first accident of the kind that has happened, 
| since some months ago a building of armoured concrete fell 
| down on the Cours la Reine; but apart from these accidents 
| it does not appear that any signs of weakness have been 
detected in the numerous other constructions where concrete 
is occasionally employed under conditions that at first sight 
would appear to be extremely risky. An examination of the 
| ruins seems to afford fairly trustworthy data as to whether 
| the principle is at fault, or whether the catastrophe is due to 

avoidable causes. The bridge crosses the Avenue Suffren 
| behind the Worthington pumping station, and close to, and 
| parallel with, the Molineaux Railway. It was erected by the 
' Celestial Globe Company, who entered into arrangements 
| with the Exhibition authorities, whereby they were to have 
| the privilege of connecting their “attraction” with the 
| grounds, so that visitors would have access to the Celestial 
| Globe without being obliged to pay a fee for returning to the 
| Exhibition. The bridge was 115 metres long, 5 metres wide, 
| and 4°50 metres above the level of the ground. It was built 
| in a numberof sections about ten yards in length, each sectiou 

being supported at the corners by square piers a foot thick. 

The piers were constructed in the usual way by building a 
| caisson or box of wood, and at each corner was placed verti- 
cally a cable of twenty-five strands. The caisson was filled 
up with concrete and then allowed to dry and set. Along the 
top of the piers on each side were laid rolled steel girders of 
very light section, and these were joined at the ends by 
lateral girders, thus forming a rectangular framework for the 
footway. Wires were then laid crossways to form a net for 
supporting the concrete. This was about 6in. thick. The 
top of the balustrade was formed of a rolled girder supported 
| by vertical sections on the piers, and the upper and lower 
| girders were connected by two-strand wires arranged 

diagonally. A cable formed of twisted strancs hung down 
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THE YAKUMO, 


proposed to expend, a good deal more than 60 per cent. had 
been done in every direction. There was every reason to 
hope that the sum now asked for would finally complete the 
work. He had carefully considered the question as to 
whether the amount was more than enough, and had come 
to the conclusion that it was not exceptional. 
to £8500 per mile; as compared with this the Cork and 
Bandon Railway in Ireland had cost £7900 per mile, and the 
Cork and Macroom Railway £8400 per mile; the Highland 
Railway worked out at £13,500 per mile, and the Cambrian 
Railway nearly £20,000 per mile. 

Concerning the traffic which might be expected on the 
line, he had been at some pains to find out exactly what this 
was. Of course, to a large extent up to the present, full 
trains had been run in one direction, and had returned 
empty. Nevertheless the railway had more than paid work- 
ing expenses. The estimate of the receipts had been £61,000 ; 
this amount had been more than realised. 

The amount of protectorate stores carried up to the end of 
1899 was 4900 tons, which, at the cost of 24d. per ton mile, 
represented £39,000. Had these stores been carried by 
porters the cost would have been 7s. 4d. per ton mile— 
making a total of £294,000. This difference was, he urged, 
Mm itself some justification for the railway, to say nothing of 
the saving of time and the damage avoided by quicker and 
safer; transit. The present receipts alone, leaving out of 
account altogether the possible carriage of Uganda produce— 
though there was every reason to hope for something from 
this souree—showed that the earnings would be, not at the 
rate of £61,000, but £120,000 per annum. This, he was 
assured, was the minimum which might be looked for when 
the railway is completed. 

Summing up, it was proposed to spend close on £5,000,000; 
already stores which were required were being carried at a 


BUILT AT STETTIN 


It worked out | 


cost of less than one-tenth of what porters would have to ke | 


paid to carry them. 
amounted to double that suggested five years ago, and there 
Was every reason, from the experience of the officials out there, 
to expect that traffic will be considerably increased. The total 
cost of the management of the whole undertaking amounted 
je between 6 and 7 per cent. of the expenditure. There were 
92 locomotives on the works, and 94 wagons, besides goods 
and passenger stock. The surveys had been completed right 
Up to the end of the line. Here in London the Government 

ad the results of the survey up to 480 miles, or 120 miles 
further than the line was laid at this moment. The remain- 
Ing portion of the survey had been finished, and was on its 
Wayhome. The survey as it now existed was, in its com- 


Up to now there was a traffic which | 


observed, the Yakumo conforms to the original design settled on 
by the Japanese. It will be noted that no casemates come 


immediately over or underneath others in the Yakumo, the | 
When | 
the specifications went to Elswick, the company offered to | 


reason being that this entailed difficulties in hoists. 


put in a couple more 6in. quick-firers, solving the hoist 
problem by inventing a double hoist. That a better ship 
has been produced there can be no question—the extra guns 
must tell; while Elswick’s headway in torpedo tubes is 
beyond doubt, assuming our figures, taken from German 
sources—to be. accurate. The- Naval Annual allows the 
ship four submerged tubes; but then it also gives the 
secondary armament as six 6in. guns only. 
statements we should, however, be disposed to regard the 
Naval Annual torpedo armament as accurate. Elswick has 
fitted its submerged tubes to ships built at La Seyne; it is 
difficult to see, therefore, why it should not do so to Stettin 
ships, especially as in any case it provides the Yakumo’s 
guns. On the other hand, nearly every German ship is fitted 
with the submerged bow tube, and it is possible that 
peculiarities of construction leave no room for submerged 
tubes on the broadside. Submerged rooms occupy a great 
deal of space, and are hardly to be easily extemporised if the 
design originally made no aHowance for them. 

The Yakumo carries three fat funnels, in place of the two 
thin ones of the Asama. In this she resembles the Iwate— 
save that the funnels, being German, are larger. 
and Iwate, by the way, are more powerfully protected owing 
to their armour being on the Krupp system. It is possible 
that the Yakumo’s armour is so treated, since Krupp armour 
is carried in German navy ships of earlier date. Followinga 
German account, we have, however, described it as Harvey 
nickel steel. 


Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineers (in lieu of chief 
engineers): W. A. Wallis, to the Argonaut for the Conflict ; 
A. W. Bolton, to the Argonaut for the Hornet, and to the 
Hibernia for the Hornet ; R. W. Martell, to the Victory for the 
Violet; W. C. S. P. Bartwell, to the Highflyer for the Skate, 
and to the Hibernia for the Skate ; G. W. Murray, to the Victory 
for the Sylvia; W. A. Wilson, to the Vic for the Spiteful ; 
R. Main, to the Victory for the Kestrel; E, Haves, to the Duke 
of Wellington for the Lightning ; W. H. Crichton, to the Duke of 
Wellington for the Crane; H. P. Sparks, to the Vernon for the 


Teazer ; R. B. Ayers, to the Duke of Wellington for the Starfish ; 
C. F. Jordan, to the Duke of Wellington for t.b.d., No. 334. 
Assistant engineers: J. W. J. Sillex, to the Rodney. 


But for German | 


The Idzumo | 
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THE ASAMA, BUILT AT ELSWICK 


from each side of the top girder to the footway. The con- 
crete had the same thickness as the floor. 

The bridge had been finished about a week, and the usual 
time allowed for setting having expired, the contractors pro- 
ceeded to remove the woodwork preparatory to the structure 
| being tested on behalf of the Exhibition authorities on 
Monday. A slight sinking which occurred on the removal of 
some of the wood supports caused the architect temporarily to 
suspend the operation to allow of its being strengthened. 
The bridge was, therefore, not in use, and, according to the 
regulations, the public ought to have been prevented from 
passing underneath, but owing to the large crowd on Sunday 
the police do not seem to have been able to carry out their 
orders. Judging from the statements of eye witnesses, and 
of the appearance of the ruins, the bridge collapsed in the 
following way :—There were two or three distinct sounds of 
cracking, and the platform of the bridge bent outwards 
towards the Seine. The warning was short, but it allowed 
a good many people who were clese by to escape, but 
others, unfortunately, ran underneath. The part which first 
| collapsed was where the supports had been removed near the 

Celestial Globe, and almost immediately afterwards it 
dragged down the rest of the structure. At least nine 
persons lost their lives. The platform has every appearance 
of having slipped off the tops of the piers and thrown them 
| inwards. 
At the Celestial Globe end, one corner pier is standing out 
hanging 
| by the cables. The other pier is broken off two-thirds down, 
| and is also leaning é6ver. The end transverse girder lies on 
the concrete floor, which has crumpled up, and one corner is 
| hanging from a concrete column that, like the others, is 
| leaning outwards. The girder of the balustrade is ‘bent, 
| showing that it must have given way. to considerable stress 
| before it parted from the girder of the second section. Here 
the balustrades are partly standing, but the top girder is 
| bent at one end, and a good deal of the concrete has gone. 
| In the third section all four piers have fallen in the same 
| line, that is to say, at right angles to the bridge, two being 
| underneath the ruins and the others lying outside. The 
girders are bent and the concrete of the balustrades is broken 
up into small lumps, but except for cracks in the middle, the 
floor is practically intact. In the fourth section the same 
symptoms are discernible, but in a more exaggerated form. 
As the ground here is very uneven, the concrete of the floor 
has broken up into small lumps. The piers have fallen in 
the same way as the others, and are lying in parallel lines. 
The side of the balustrade near the Seine is flattened out, and 


| of the perpendicular, with the top knocked off and 


| 
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almost wholly devoid of concrete. The other is twisted, and | outer ends can be turned to the desired shape in a lathe. 
| After this operation they may be removed for hardening. 


has been shaken free of nearly every particle of cement. From 
here upto the Champ de Mars end the appearance of the ruinsis 
indescribable. They are merely a mass of twisted girders, 


On 


| replacing them in the tool holder, they are rocked over to the 


tangled wire, broken concrete, and woodwork. The wooden | 


staircase at the end has been pulled over, and two or three 
broken pillars are still standing out of the perpendicular. 
The most striking features of the ruins are the positions of 
the piers, the outward thrust of the bridge, and the condition 
of the concrete. This last is the most important of all, 
because it would alone explain the collapse of the bridge 
without any question of design or construction. Pieces of 


the concrete picked up were easily broken by the pressure of | 


the fingers, and the fractures were quite damp, thus proving 
that it had not sufficiently set. So far as a cursory examina- 
tion would show, it was decidedly of an inferior quality, and 
it may be doubted whether, even after properly setting, it 
could be regarded as safe. Another thing that must have 
contributed to the accident was the weakness of the piers. 
It is difficult to understand how the bridge could have given 
such a side thrust to the piers as to have sent them all out 


in one direction, absolutely parallel to one another ; but it is | 
obvious that the whole thing could not have collapsed so | 


completely had not the columns snapped off so easily at the 


top and base. It is hard to believe that the concrete was not | 


well set, because: the piers had a much longer time to dry 
than the bridge itself, and the makers of armoured concrete 
affirm-even that the material will set in a few hours. The 
only reasonable explanation to be given is that, apart from 


| 


| 


the poor quality of the concrete, the bridge was of faulty | 


design. In view of its length and the torsional strains that 


might be expected to be exerted on the piers through any | 


unequal sinking, or from other causes, the pillars ought 


to have been capable of considerable resistance, and _ it | 
is obvious that this could only have been accomplished by | 
arming the concrete with iron rods, and by giving the piers a | 


greater thickness. To sum up, the accident is due to bad 


| 


material and faulty design, and it is impossible to draw any 


conclusions unfavourable to armoured concrete if it be of | 


good quality and employed in the proper way. No little 
apprehension has been caused by the fact that the tunnel over 


| 


the Molineaux Railway, on which the foreign pavilions are | 


constructed, is built upon the same lines, but the concrete | 


has set so closely and firmly that there is happily no danger 
of any accident taking place. It may be taken for granted, 


however, that the authorities will cause a most careful inspec- 
tion to be made of the various concrete constructions on the | 
Exhibition grounds, and that architects may be induced to | 


allow of a larger margin of safety than they have been doing | 


in the past. 


A NEW MILLING CUTTER. 


Tuer cycle manufacturing industry has been largely instru- 
mental in causing the remarkable developments and im- 
provements in machine tools which have been recorded 
during the last few years. Ina modern successful factory of 


opposite sides of the grooves and secured. The teeth are 
then at the required angle for cutting; the precise angle of 
the teeth—which is fixed by the dimensions of the apertures 


| relatively to the teeth—is, of course, determined by the work 
| for which the milling cutter is used. 


ELECTRIC LIGHTING IN ST. PANCRAS. 


Since the first establishment of the electric lighting 
system in the metropolitan district of St. Pancras in 1892, 
the progress of the undertaking has been continuous, and the 
accounts recently issued for the year 1899 show an important 
advance as compared with the previous twelve months. At 
the close of the first year’s work there were 172 customers, 
the revenue from whom amounted to £8167. This number 
increased to 238 in 1893, to 349 in 1894, 447 in 1895, 672 in 
1896, 808 in 1897, 984 in 1898, and to 1184 in 1899. Exclud- 
ing the 228 are lamps in use for public lighting, the progress 
of the undertaking is indicated in the following figures, the 
incandescent lamps being considered as of 16 candle-power :— 


Year. Incandescent Lamps. Are Lamps. Motors. 
1893 12,851 110 
18m 15,542 129 22 
1895 19,15 139 37 
1896 26,423 187 47 
1897 32,250 25 78 
38,124 292 | 

The above figures show 


a healthy development of the 


net profit for the year amounts to £6842, which, with the 
balance of £1892 brought forward from the previous year, 
leaves a net profit balance of £8734. Of this total the sum 
of £1000 has been written off for depreciation of accumulators, 
and £600 for that of meters and switches; £2000 has been 
paid as a contribution to the lighting rate, £4000 has been 
transferred to reserve account, and the balance of £1134 
has been carried forward to the next account. With the 


' exception of batteries, meters and switches, as already men- 


tioned, there does not appear to be any provision made for 
the depreciation of the machinery and plant at the two 
generating stations, but it should be noted that the sum of 
£2610 was expended during the year on repairs and mainten- 
ance of buildings, engines, boilers, dynamos, and other 
machinery including instruments and tools. The Board of 
Trade statement prepared by Mr. Sydney W. Baynes, chief 
electrical engineer, shows that the grand total of electricity 


Fig.4 


ADJUSTABLE MILLING CUTTER 


cycle parts the manager has ever to be on the alert to intro- 
duce improvements, whereby his products can be turned out 
with almost microscopic exactness, and with as little 
expenditure of skilled labour as possible. Mr. Garrard, of 
the Garrard Manufacturing Company, Limited, Ryland- 
street, Birmingham, a works chiefly devoted to the manufac- 
ture of cycle chains and chain wheel gearing, has invented 
an improved form of milling cutter, of which we are enabled 
to give an illustrated description herewith. The object of 
the invention is to make the cutting blades separately from 
the stock, but to so arrange and connect them with the stock 
as to permit of their relative adjustment. Figs. 1 to 8 show 
clearly the construction of the device. As will be seen, the 
teeth A are separate and independent, and have their inner 
ends rounded to rest upon a corresponding seating at the 
base of each of the apertures in the stock B. Conical lugs a 
are also formed on the teeth and fit in corresponding 
recesses in the caps C, which are detachably connected 
to the tool stock by means of clamping nuts screwed 
on to the mandril by which the complete tool is 
rotated. It will be observed that the outer side c! 
of the recess c in the caps is tapered, so that when the caps 
are tightened a wedge-like action is set up between them and 
the lugs, effectually securing the teeth to the seats of the 
apertures. When the caps are slackened, the teeth can be 


turned through a small are in either direction to the extent 
of the difference between their width and that of the grooves. 
When all the blades have been turned against one side of the 
grooves, and secured by tightening up the caps again, tkeir 


generated at the Regent’s Park and King’s-road stations 
amounted to 3,069,477 Board of Trade units, of which 
2,477,508 units were sold, 162,023 units were used on the 
works and in the testing-room, and 429,946 units are not 
accounted for. The total maximum supply demanded 
was 1047 kilowatts in the case of the Regent’s Park station 
and 742 kilowatts in that of the King’s-road station. 
The encouraging results obtained during the past year have in- 
duced the St. Pancras Vestry to reduce the charge to customers 
supplied on the maximum demand indicator system, to 6d. 
per unit for the first hour and to 2d. per unit for subsequent 
hours, whilst the price to consumers not using that system 
has been reduced from 6d. to 5d. per unit. In addition, the 
charge for motive power purposes has been lowered from 3d. 
to 2d. per unit, all the alterations coming into force at the 
beginning of July next. There is no indication that any 
practical results have yet been obtained from the utilisation 
of steam supplied from the refuse destructor boilers. A sum 
of £300 was voted some time ago for experiments in this 
direction, but it may be premature to expect any information 
on the subject at the present time. 


In a series of experiments on the effect .of heat on the 
strength of copper carried out at the Franklin Institute, it was 
found that copper at 212deg. Fah. diminished.in strength by 
about 5°4 per cent., at 392 deg. by 15 per cent., at 482 deg. by 
20 per cent., at 561 deg. by 25 per cent., at 692deg. by 34 per 
cent., at 844 deg. by 49 per cent., and at 1032 deg. by 67 per cent. 


TRURO SEWAGE SCHEME, 


Ar Truro, on the 19th of April, Mr. F. H. Tulloch Mic 
held an inquiry on behalf of the Local Government CE, 
into an application of the Truro Corporation for gan tng : 
borrow £7500 for works of sewage and sewage disposal Hon to 
it is proposed to adopt a system of aérobic bacterial Hen 
ment. The sewage, upon its arrival at the Sewage dj treat. 
site, will enter the detritus chamber by an inlet bende 
mouth of which will be submerged so as to cause the leas; the 
turbance. The sewage will then pass under a sobegaae ds, 
suitably-arranged scum-boards, and through an ra of 
screen which will run the entire width of the down 
chamber and be self-cleansing, as all floating solids th = 
arrested will be speedily broken up by bacterial seat 
The detritus chamber will also serve for the purpose of ne 
ing the mineral matter and other insoluble residuals conta “ 
in the sewage. Being in a fit condition to be applieq to th 
bacterial and oxidising filters, the sewage will flow from hy 
end of the detention chamber over a cill and pass po . 
channel leading to the oxidising bacterial beds. Provisioe . 
made for drawing off the insoluble residuals into an adjoini . 
chamber. ms 

There are to be four oxidising bacteria beds havi, 
an area of 640 square yards. — Each bed will be fed by a mj 
Yin. feed pipe, having 2in. branch perforated distributing 
channels in rows Qin, apart. Each of the main feed pi s 
will be connected to a 12in. pipe running along the end i 
the bacterial beds. This pipe will serve a double pura. 
either as an outlet into the storm-water tank for flushing the 
main or branch distributing pipes, or as an inlet feed pipe 
from the storm-water tank during the time the contents of 
the detritus chamber are being run out into the residual 
chamber. Each of the two 9in. main feed pipes to each bed 
will be connected with, and fed alternately by, an automatic 
intermitter in the channel leading from the detritus chamber 
capable of being adjusted so that the sewage may be auto. 
matically turned alternately into either of the main fyq 
pipes to each bed for any desired length of time. A main 
effluent collecting channel will be laid along the centre of 
the beds falling towards the detritus end, and having 3iy 
branch collecting pipes. 

During low tides the beds will empty, and be working 
aérobically and taking up a supply of oxygen to enable them 
to continue effectively working during high tide, during 
which time the effluent would be stored up in the tidy 
reservoir and discharged on the ebb through a tidal flap. 

Various experts, including Mr. G. M. Taylor, Mr. F. Candy, 
Dr. Arthur Angell, and Mr. W. L. Le Maitre, gave evidene: 
before the inspector, and there was uo opposition to the 
scheme. 


CRANK SHAFTS. 
By Mr. JoHN Brapy, 


Or all the working parts of the mechanism of a steam engine 
that part known as the ‘‘crank shaft” is the one that, from various 
reasons, is looked upon by the engineer as the most important, re- 
quiring as it does on his part the most watchful care. It is the 
crank shaft that receives and transmits the power generated by 
the steam propelling the pistons to and fro in the cylinder; 
the crank shaft also plays a most important part in the 
smooth running, and, therefore, economical working of the engine. 
It is my purpose in this essay to confine myself to the construction 
of stationary and marine crank shafts, the materials used, and their 
bearings on — practice. Let me here point out that this 
paper is as much intended to elicit discussion as to advance a few 
ideas of my own, and to make a few observations which will, | 
hope, act reciprocally, and bring back to me the observations and 
ideas of more experienced engineers, whose tree of knowledge 
will certainly yield riper fruit than the green apples that vill 
fall from mine. In stationary engines, up to date, for driving mills, 
factories, and other public works, we find engineers mostly adhereto 
the two-crank shaft, with cranks at right angles, or nearly so—dia- 
gram, Such a shaft is shown in Fig. 3. The cranks are forced on 
a tight fit, and keyed to each extremity of the shaft ; the connect- 
ing-rods work on the outside of each crank on an overhung crank 
pin. My first objection to this type of shaft is that the two 
journals are relatively far apart, and this evil is further aggra- 
vated by the heavy grooved fly-wheel ; coming as it does between 
the journals, it tends to cause excessive bearing pressure at the 
inside of the neck at AB, Not very long ago I was looking at the 
specification of the crank shaft of Corliss miil engines of 2000 
horse-power ; this shaft was carried on swivelling Neearings “to 
reduce the risk of a heated bearing to a minimum.” That such 
a risk exists is, | am of opinion, evidence of faulty con- 
struction. 

The next objection to this type of shaft is the over-hung 
crank pin. Here again the conditions are not favourable to equal 
bearing pressure along the crank pin, as, not being supported 
on the outside, the alternate thrust and pull of the connecting- 
rod tends to deflect it, and so cause greater intensity of pres- 
sure on the inside of the journal on the forward and backward 
stroke of the engine respectively. I have seen an illustration of 
the bad effect of this overhung crank pin. Some few years back 
a breakdown occurred in the electric power house of a well-known 
engineering firm, the high-pressure crank pin bearing heated up 
as a result, the connecting rod seized on the crank pin and bent 
the crank shaft. In my humble opinion, the overhung bearing is 
bad in mechanical principle, and should be discontinued in engine 
construction. Some engineering firms manufacturing Corliss mill 
engines have of late years adopted the marine type triple-expan- 
sion with three cranks that divide equally the circular path of the 
crank pin—Fig. 2. This is a very important benefit of the 
three-crank shaft, securing as it does a more uniform turning 
effort. The marine crank shaft—Fig. 4—possesses some features 
which might, I think, be adopted with advantage by stationary 
engine builders. In the first place there is a bearing on each side 
of the crank pin—Fig. 4. The second feature I would draw atten- 
tion to is that the crank pin is of wholesomely large diameter, the 
bearing pressure per square inch is soumdneeliy reduced thereby, 
and generous lubrication takes place. The third, and perhaps most 
important advantage, is that the crank shaft is a built-up one, com- 
posed of three segments, each of which represents one crank. 
ferring to Fig. 4, we see that one of these segments is composed of 
five distinct forgings-—the two crank webs, the two pieces of crank 
shaft and the crank pin ; different materials can thus be used. Let 
me here = out in passing that the solid flange couplings for 
bolting the segments together, coming between the bearings, have 
a very beneficial effect in stiffening the shaft at that most vital 

rt. To return to the construction of one of these segments. 
n the machine shop the crank webs will require the services of the 

laning machine, the boring’ machine, .and the slotting machine. 
ere it may be noted are two very important respects in which the 
three-throw built shaft is superior to one that is a solid forging; 
in the planing, boring, ahd: slotting the crank webs undergo, the 
material of which they are- composed: is well opened up for ex- 


amination, and any want of homogeneity isdiscovered. Again, the 


machine work is performed with so much more facility that, com- 
mercially, a built-up shaft can be had for about one-third the price 
of a shaft that is a solid forging. As I have pointed out, any 
want of homogeneity is discovered in the machining of the erank 


| 
system of supply from the standpoint of lamp connections, 
whilst an equally progressive income from the sale of current 
is also recorded during the eight years that the works have 
been in operation. The outlay during 1899 amounted to 
£47,915, making a total capital expenditure of £288,146, 
The gross revenue reached £44,880, or an increase of £6624 
over that obtained in 1898. After paying all charges in con- 
| nection with instalments of loans and interest charges, the 
— r 
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it shows itself by fine black marks ; these are reeds, and they 
wols, it set wo different directions at right angles to the direc- 


occur 
tion motion 


far into it the 
»ross thi 


f the crank, or across the web, or laterally, and 
one ne web. The usual practice in the workshop is to follow 
with ith the hammer and chisel, chip into the web, and see 
may go. 
e web, it causes its rejection, as the motion of the crank 
pen it, On the other hand, a reed that appears in a 


In the first case, where the reed 


is 
shaft would of n, and is not serious in extent, may pass the 


jateral directo 


\sidering the amount of h work 


inspector k webs, it is obviously desirable that the material of 


for the 

which they are 
yssible, w! 
Until 


made should be as soft and yielding in its nature 
thout unduly sacrificing the element of strength. | impervious to fatigue from constantly applied stress over long 
hort time ago, wrought iron was very generally | periods of time. IT am of opinion that the data on which this 
; of recent years, however, there have | claim is founded must necessarily remain for some time nebulous. 


are devoting a great deal of attention to steel alloys, as the trend 
of modern engineering is undoubtedly in the direction of higher 
speeds and greater horse-power. These steel alloys are formed 
by adding to ordinary steel of fine quality some of the rarer 
metals, such as tungsten, chromium, manganese, and nickel. 
These metals, chemically combining with the steel, have a 
remarkable effect in raising the tensile strength from 50 
to 60 tons per square inch up to from 70 to 80 tons, 
They also confer great density, and in this respect may be said to 
accomplish chemically what the late Sir J. Whitworth did 
mechanically. Some time ago | read an article on ‘‘ Nickel Steel,” 
in which the writer claimed that it was immortal, and altogether 


wed for crank we : Ree. 
» advances in steel manufacture that now-a- | If it should be proved in the future, it would mark out nickel steel 


heer mild steel is 


as eas 
selectio 
and crank pip, 
entire! , different conditions 
must dealt with, As I 
have already pointed out, the 
shaft receives and transmits 
the horse-power generated in 
the cylinders plus the leverage 
of the cranks. It is therefore 
desirable that the material 
shall be the strongest possible, 
which is steel of the finest 
uality. In the crank pin 
«hich has to sustain the alter- 
nate thrust and pull of the 
connecting-rod only, and in 
view of its large diameter, 
js absurdly strong ; another 
reason for its being made of 
hard close-grained steel of fine 
quality must be looked for. 
} am thus led to om of 
hearings. ‘These are cast iron 
bashes the bed-plate lined 
with white metal, and in the 
bottom end of connecting-rod 
for the crank pin, cast steel or 
gun-metal bushes lined with 
white metal ; this metal is an 
alloy of copper, lead, tin, and 
antimony. The finer qualities, 
such as Babbitt’s, contain no 
lead whatever. White metal 
when working in contact with 
highly -finished hard, close- 
grained steel is found to 
acquire a highly polished 
glass-like surface ; _ friction 
is thereby reduced to ‘ia 
minimum, which is desir- 
ale for efficiency. 


Hard close-grained steel of the finest 


wality is thus required for the pieces of shaft and crank pin. 
Steel, like most metals is toa certain extent porous, its porosity 
being no doubt due to small air and gas bubbles that have not 
been able to tind their way to the surface when the metal was in a 
liquid molten state in the process of manufacture. Some years 


ago the late Sir J. 


Whitworth, the celebrated gun and | 


machine tool maker, and founder of the well-known scholar- 
ships that bear his name, set himself the task of getting 
rid of this porosity as far as possible, and producing steel 
of greater density and general goodness ; he succeeded well, and 


gave to the world the famous Whitworth fluid compressed steel. | 


In this process the steel, when in a — state, is poured into a 


metal mould of suitable strength, an 


a hydraulic piston or ram 


brought down upon it, having a pressure behind it of 8000 tons. 
The effect is at once perceptible; the porosity of the metal is 


DETAILS OF CRANK SHAFTS 


as an ideal material for crank shafts. Certain it is, however, that 
these steel alloys are much superior in durability to the best 
quality of ordinary steel. On account of their great density they 
offer so much resistance to the cutting tool in the turnery, that 
ordinary tool steel is of very little use to them. This difficulty of 
| working steel alloys in the workshop no doubt retards to a great 
extent their adoption in present-day practice. This is to be 
| regretted, as the increased density, and consequently greater 
resistance to abrasion, is a most valuable desideratum. Suppose, 
for instance, a chip of hard metal or other substance got into the 
main bearing when the shaft is working. The only harm done 
would be a groove formed in the white metal, whereas it would 
_be liable to cut up the surface of the crank shaft journal made 
of softer material, a heated bearing would be the inevitable result, 
with all its unpleasant consequences. 


I have referred to the | 


operation is to shrink in a piece of shaft into each web. Here, be 
it noted, a small collar of gin. or so is turned, and forms a shoulder, 
so that the piece of shaft rests on it—Fig. 6. This shoulder is, 
of course, turned off when the crank piece is being finished ; it is 
shown in Fig. 6. After the piece of crank shaft has been shrunk 
into web, and the half of the crank piece thus formed has cooled, 
a hole is bored half into web and half into shaft, as shown at 
Fig. 5. Into this hole a pin is driven a very tight fit, by means of 
a tup half ton in weight swung from a height of 40ft. or so, The 
amount the pieces of crank shaft and crank ¢ are turned larger 
in diameter than the bore of the crank web is 150 of the dia- 
meter. This amount was decided on after a very exhaustive series 
of experiments conducted in Sir J, Whitworth’s establishment 
when the City of Rome’s crank shaft was being built. The final 
operation of building the crank is to shrink in the crank pin. 
This is accomplished by bolting the two pieces already formed 
against a vertical table, truly planed—as shown in Fig. 7— 
distance pieces D P regulating the distance apart of the 
crank webs; an angle — A P also truly planed and bolted 
to vertical table as shown; both vertical table and angle 
being plentifully — with slots for that purpose, regu- 
ates position of webs endwise. After crank has cooled, a hole is 
bored half into web and half into crank pin, and as before a pin 
driven in a tight fit. The diameter of this pin for a 12in. shaft 
would be about 2}in., and for the crank pin about ljin. The crank 
piece now goes to the surface table, the centres of the rough-turned 
shaft are plugged up with lead. The face of the rough-turned 
coupling is painted with a whitewash composed of white lead and 
turpentine. The crank is first placed horizontally on the surface 
table, and levelled very accurately to the finished crank pin ; a 
centre line is now drawn to divide any inaccuracy of original centres 
of the shaft. The crank is now lifted to a vertical position, and 
again it is levelled to the finished crank pin ; another centre line is 
now drawn as before to divide any inaccuracy that may exist in 
original centres. Where these lines intersect is obviously the true 
centre of crank shaft in relationship to finished crank pin. With 
the centres thus obtained, circles are scribed on the whitewashed 
coupling, and the old centres are ‘‘ drawn” with rosebit and ratchet 
brace, until the shaft runs truly in the lathe to the circles drawn at 
the surface table. With regard to methods of heating the crank 
webs, the two that find most favour are wood fires and a Bunsen 
gas arrangement, such as shown in Fig. 7, where G F is the gas 
fan, and A F the air fan, and M C the mixing chamber. 


EMPLOYERS’ LIABILITY ACT. 


April 19th.— Wolcerhampton County-court.—Plaintiff, A. Harris ; 
defendants, Great Western Railway Company. In this action the 
pero sought to recover £234 as damages under the Employers’ 

jability Act, 1880, for injuries received whilst in the company’s 
employ. It was stated that the plaintiff was a fireman in the 
employ of the company, and on September 23rd was engaged in 
getting up steam on an old locomotive at the Stafford-road works, 
When the pressure reached about 1201b. the gauge glass, which 
plaintiff alleged was defective, burst, the glass flew into plaintiff's 
eyes, and to some extent injured his eyesight. He had since been 
examined by one of the company’s medical men, who refused to 
certify that he was qualified to work as a stoker, with the result 
that he had been unable to follow his employment. 

The plaintiff, in his evidence, said the engine, on the morning of 
the accident, was in an unsafe condition, and the gauge glass was 
leaking. In cross-examination, he stated that he was paid 10s. 10d. 

r week under the Workmen’s Compensation Act during the time 
i» was in the employ of the company after the accident. He was 
afterwards offered a situation as a fitter’s labourer, at 18s. a week. 
which he refused to accept. The driver of the engine in which the 
accident happened said the gauge glass was leaking, but he had no 
time to put it right. For the defence, Dr. Hartill, of London, 
said he had examined plaintiff's eyes, and the vision was as good as 
it was before the accident. Plaintiff had had a defect in his eyes 
since his birth, and ought never to have been passed into the com- 
pany’s service. With regard to the alleged injury received by the 
plaintiff, it was contended that it was not the result of the breaking 


| of the gauge glass. 


The Deputy Judge put the following questions to the jury :—(1) 


difficulty of working steel alloys in the turnery ; this can only be | Did the plaintiff exercise an option in favour of the claim under 


FHP 


| 


BP 
cw 
| 
DP 
cw 


overcome, and shrinkage at once takes pl 
ceptibly to the eye, afterwards more slowly 
‘nhour. I now pass to the fatigue of material. 
by engineers that when a structure or appliance has been sub- 
jected to a constant stress for a number of years, considerable and | required for the pieces of shaft and crank pin. 


Plan. 


for about a quarter of | operated on, and increased horse-power. 


Fig.7. 
MACHINERY FOR BUILDING UP CRANK SHAFTS 


WK 


1 7 


s Y 


Y 


\X \ 


Elevation. 


lace, at first quite per- | met by using cutting tools of a similar nature to the material to be | Workmen's Compensation Act instead of the Employers’ Liability 
Cutting tools made of | Act? (2) Was there a defectin the steam gauge—(a) in the pack- 
It is well known | chrome steel, for example, will, it is said, cut chilled cast iron. | ing, (>) for want of shield arising through the negligence of the 


| | have pointed out that the finest quality of steel obtainable is that | defendants or some person appointed by them! (3) Did the plain- 


First, because of 


Permanent re-arrangement of the molecules of the material takes | the extremely fine finish obtained ; the better the quality of steel 
place. Scientific men tell us that all bodies are composed of an | the better the finish obtainable. Secondly, the increased density, 
infinite number. of molecules. In wrought iron and steel these | because of its resistance to abrasion. 


molecules, as a result of ‘constantly applied strain over a number | 


I will conclude this essay by describing the workshop methods 


of years, partially shrivel up into clusters or colonies, so to speak, | of constructing a built crank shaft. I will suppose the rough 


and when fracture takes place the fractured surface presents crys- | 
talline patches, and is quite unlike the normal appearance of steel | p 


or wrought iron if fractured when new. 


short time 


ago I saw this exemplified with a bicycle crank 
that was broken in an accident, - It was five or six years old, and 
eing originally & road ‘racer, and in the possession of a crack 
rider, had done a considerable aniount of work. The fracture was 
anne crystalline. All the ordinary qualities of iron and 
steel are subject to this deterioration. Of late years metallurgists 


forgings are in the machine shop... The crank webs are first 
ae 4 then bored, and finally slotted. They are finished to 
| the drawing. The crank pin is also finished.~ The pieces of shaft 
| aré rough turned; ¢xcept the part that fits into crank web ; this, 
as well as the parts of crank pin that fit into’ webs, are “shrunk 
in.” This process consists of turning the parts of crank pin and 
pieces of shaft a small amount larger in diameter than the bore of 
the webs, then expanding the’ bore by means of héat until the 
pieces of shaft ‘and crank pin drop in an easy fit. The first 


tiff, of his own free will, voluntarily take the risk of being injured / 
The jury found that the plaintiff did not exercise an option in 
favour of the Workmen’s Compensation Act; that the steam 
gauge was defective, both as regards packing and the want of a 
shield ; and that the plaintiff did not of his own free will risk 
injury. They d the damages at £100. On the application 
of the company’s Counsel, leave to appeal was given, execution 
being stayed twenty-one days. : 


Tue Russian. Ministry of Ways of Communications has 
decided to build hospitals to be reserved exclusively for the use of 
the railway employés. These hospitals will be built at the chief 
railway centres. 
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ROAD LOCOMOTION.' 


By Professor H. S. Hete-SHaw, LL.D., F.R.S., 
Member, of Liverpool. 


THERE are strong reasons for thinking that the subject of 
mechanical propulsion upon common roads has now reached a point 
when it deserves the very careful consideration of mechanical 
engineers. The idea of bringing the matter generally before the 
Institution for discussion is due to our president, whose far-reach- 
ing judgment will be admitted by all, although possibly not the 
wisdom of his choice of an exponent for the subject. 

The title of this paper must be admitted to be very compre- 
hensive, but it seems that what is needed at this time is a dis- 
cussion of the general principles of the engineering features of 
the question, rather than a detailed description of any particular 
system, 

' For many years the uses and importance of the traction engine 
have become more and more recognised, and its possibilities in 
connection with the present war have quite recently been brought 
very strongly before the public. This engine, the work of which 
covers only a portion of the field for mechanical propulsion on 
roads, has been very fully dealt with before this Institution and 
elsewhere, and it will be in the first place instructive to consider 
what ‘has led to a general revival of a movement for lighter road 
locomotives, which about seventy years ago, in the days of Hancock 
and Gurney, reached a point that for a time appeared to be leading 
to permanent results of the most important kind, but which ende' 
in complete failure. In one sense this revival is undoubtedly due 
to the passing of the Locomotives on Highways Act in 1896, 
‘previous to which, for more than twenty years, a law had existed 
which might be known as the ‘‘ Man with the Red Flag” Act, 
which made it impossible for any self-propelled vehicle to proceed 
at a rate of more than four miles an hour. The immediate cause 
of the passing of this Act was the attention aroused in this 
country by the successful introduction of the motor vehicle for 
purposes of pleasure in France, where the red flag was not at any 
rate used specially for obstruction on highways. This freedom from 
legal restriction enabled an enterprising paper, Le Petit Journal, 
te organise in 1894 a trial of motor vehicles between Paris and 
Ronen, which was so successful as to lead to one on a larger scale 
between Paris and Bordeaux over a distance of more than seven 
‘hundred miles. These trials proved conclusively the great pos- 
sibilities of motor vehicles, and attracted much attention in this 
country, where after the first exhibition and trial in England, 
which was originated by Sir David Salomons in 1895in the grounds 
of the Local Agricultural Society at Tunbridge Wells, successful 
measures were taken to obtain a more enlightenéd legislative 
treatment. We must, however, look deeper for the real causes of 
the present movement, which can be traced to the gradual feeling 
amongst all classes of the community that modes of transport both 
for purposes of pleasure and business on the roads had not kept 
pace, or indeed had made little progress at all, compared with the 
great changes which had been effected in speed, comfort, and 
convenience, in the direction of locomotion by rail. 

Mr. Samuel W. Johnson, speaking of the progress of railways in 
his presidential address? before this Institution, showed that in 
thirty years the annual train mileage had increased from 200 
millions to 350 millions, and remarked that ‘‘our iron roads are the 
arteries and veins of the nation.” Pursuing this very true and 
striking analogy further, it may be said that the capillaries and 
smaller blood vessels are in their way just as important as the 
larger veins. Now while the railway arterial systems have 
developed enormously and satisfactorily, there is still much room 
in present modes of collecting and distributing goods for improve- 
ments which would materially benefit the trade and commerce of 
the country. 

Railways are undoubtedly the cheapest system of land carriage 
for long distances, but there is a minimum distance below which the 
disproportion between haulage and terminal charges operates to 
their detriment. This feature of railway transport and the serious 
consequences of ‘‘ breaking bulk ” are exhaustively dealt with in an 
interesting and important report published in 1898 by the Special 
Light Railways Committee of the Liverpool Incorporated Chamber 
of Commerce, in which report it is made evident that Liverpool in 
particular suffers from these causes, and what is true of Liverpool is 
probably true of other great commercial cities. Cartages and 
terminals exceed the haulage charges over short distances by rail, 
whilst they become only a very small percentage of the whole when 
the distances are considerable. It must be obvious that a motor 
vehicle, which can travel from any one point to any other, which 
absorbs the short cartages into one straightforward journey, and 
which absolutely eliminates railway terminal charges, has a wide 
and promising scope for application. Mr. Alfred Holt, one of the 
leading shipowners of the country, has for many years urged_the 
necessity of obviating these terminal charges, concerning which he 
states that the matter of handling is a ‘‘ giant, and the transport a 
dwarf, and the giant is daily growing larger, and the” dwarf 
smaller.” 

The relation between these two charges may be shown in a very 
striking manner by plotting the terminal and conveyance charges. 
worked out in pence per net ton-mile taken from the Government 
Blue-book of 1892, dealing with the rates and charges, and is given 
in Fig. 1, below. This curve shows clearly that up to forty miles 
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there is a field for a system of conveyance in the working of which 
terminals are not incurred, and it will be at at once appreciated by 
engineers. 

Apart from these considerations, there can be no doubt that 
with the rapid means for communication of ideas by telegraph and 
telephone, and of passengers and goods by means of the railway, 
the general want is felt of a more speedy means of transport by 
road. The t improvements which are needed in our road 
traffic have heen set forth by Major R. E. B. Crompton, R.E., at 
present in South Africa, and one of our old members, in a paper 
read by him before the Automobile Club, in which he clearly shows 
the vast and beneficial changes that the general introduction of 
the motor vehicle would effect in the relief and expedition of 
traffic in our cities, and especially in the metropolis. 

Nor must the hygienic considerations be overlooked. This 
subject has been ably dealt with by Mr. Shrapnell Smith, honorary 
secretary of the Liverpool Self-propelled Traffic Association, to 
whom the author is indebted for valuable assistance in many points 
dealt with in this paper, and particularly in connection with the 
final section. In his paper, read before the Congress of the 
Sanitary Institute at Birmingham in 1898, he points out that, with 
motor vehicles, not only will our streets be less offensjve, especially 
in summer weather, but exposed foodstuffs will less frequently 


1 A paper read before the Institution of Mechanical Engineers, o2 
April 26th. 
z 


gs,” 1898, page 149. 


afford a xnidus for organisms conveyed by disseminated particles 
from the roads ; and further, that the disintegrating effect of the 
horses’ hoofs, which accounts for most of the dust of summer and 
the pasty slime of winter, will be to a great extent obviated. The 
sanitary advantages of the motor vehicle have also been recognised 
and strongly urged by many medical officers of health and sur- 
veyors to municipal and urban councils. This shows, then, 
what forces are at work urging us, both for light and heavy 
traffic, in the direction of utilising more efficiently and wit 
mechanical power the 100,000 miles of road which we possess in 
this country. 

From this side of the question we naturally turn to consider the 
difficulties of the problem, and it must at once be admitted that 
these difficulties are very great. The author has frequently seen 
the subject referred to as a question of mere mechanical detail, 
and the progress of the railway locomotive mentioned as a proof 
that these mechanical difficulties will be easily and rapidly over- 
come. Moreover, the whole blame for small progress made, and 
for previous failure, is often thrown upon restrictive Acts of 
Parliament. The truth is that the argument of the railway 
locomotive, so far from giving any grounds for the hope of an 
easy solution of the problem of road locomotion, really tends in 
the opposite direction. In the first place, railways are one of the 
most striking examples of the nature of mechanical progress first 


pointed out by Reuleaux, that machines became more and more | 


perfect as their restraint by what he called ‘“ pairing’ was more 


completely effected, i.¢., as the mechanical boundaries compelled | 


the parts to move with more certainty under required conditions. 
The provision of a suitable track, upon which the train moves, 
and by which its motion is guided, is the real secret of railway 
development. Hence it is that, with a steel wheel rolling upon a 
hard smooth track, a continuous increase of weight, and of tractive 
force, together with increase of speed, is enabled to be obtained. 
The conditions of the historical Rocket were a weight of six 
tons, a speed of from 20 to 30 miles an hour, and a load of 
twenty tons, while the modern locomotive and tender together 
weigh one hundred tons, having a speed of over 60 miles an hour, 
and drawing a load of three hundred tons. Now this result has 
been obtained by increasing the number of wheels, until the loco- 
motive and its tender may have the weight distributed over from 
sixteen to twenty wheels, each resting upon a hard smooth surface 
of contact, whereas the motor vehicle, at any rate at present, is 
limited to four wheels, which have to run upon an uneven surface, 
which, if it is hard, intensities the action of shocks and vibrations, and 
if it is soft causes an enormous amount of resistance. The load 


| Ordinary Road & 6rave/ 


thus being on four wheels, both this sinking and shock are mag- 


nitied as the load is increased, xnd therefore inventive effort has 
been natura-ly almost entirely directed to lightening the working 
parts for obtaining a given power, and this correspondingly 
diminishes the tractive adhesion, which is a necessary feature for 


successful working. In short, the conditions of the problem are | 


such as to involve improvement exactly in the opposite direction 


to that in which the railway locomotive has been successfully | 


developed. 
No doubt the progress of invention will ever increasingly enable 
a greater amount of power from a given weight of motor to be 


obtained, but the surface to be moved over, which is the real | 


difficulty of the road locomotive, will remain the chief factor of 
the problem. 
The first section of the paper is therefore devoted to the 


mechanical problem of the behaviour of the wheel upon the road, | 


and the progress which has been made in this direction. 
The second section deals with steering and turning. 
The subject of motive power is treated in the third section, 


which is divided into internal combustion motors or oil engines, | 


external combustion motors—-steam—and electrical motors. In this | 


section transmission and gearing are briefly dealt with. 


Finally, a summary is given of the results which have been | 


obtained, and certain general conclusions, together with an 
appendix containing some notes and tables. 


I.—PRoBLEM OF THE WHEEL ROLLING UPON A Roap. 


When a wheel with a hard rim rolls upon a level hard surface, 
every point _ the wheel follows a curve as shown in Fig. 2, a, 
and since each point on the tire comes in succession perpendicularly 
upon the surface beneath, there is no appreciable resistance to the 
motion. When, however, the surface beneath is either soft— 
Fig. 2, }—or irregular—Fig. 2, -—the wheel no longer rolls in the 


Fig 


same way, and the invaluable properties which it possesses are in 
a greater or less degree destroyed. 
Now, it is difficult, from any data at present available, to sepa- 


Julien, in their “Tableaux Numerique Graphique,” haye ; 
gated the horse-power up to speeds of 50 ki ometres (31 © Inve. 
hour for varying loads, It is not necessary to repp odnee 
numerical investigations, but the series of curves which the, ; 
has translated into English measures—Fig. 4—indicates ¢ © author 
ge increase of resistance as the speed increases, Now! the 
»e remembered that it is not merely the increase of Re t Must 
itself that becomes serious, but that the vibration which a 
tends greatly to destroy the structure of the motor yehj ieee 
makes the problem of keeping in working order the tmaching Ho 
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which it will be seen are necessary for automatic action increas) ly 
difficult. 

Mr. J. Brown,’ of Belfast, has invented an instrument, whig, 
he has called the ‘* Viagraph,” with the object of obtaining ig 
graphic records of the surface of roads. The use of this instry. 
ment indicates in a remarkable way the vibratory effects produced 
according to different states of roads of nominally the same cha; 
acter, and the curves which he has given of macadam roads jy 
various parts of the country show remarkable and instructive 
differences. The city engineer of Liverpool, Mr. J. A. Brodie 
~who is using one of these instruments—has kindly taken, 
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specially for this paper, a series of curves which are reproduced in 
Figs. 5, 6, 7, 8, and 9. From these diagrams it will be seen the 
difference in the character of vibration on asphalt and wood pave 
ment compared with that on setts or macadam road, and shows to 


| what different influences a motor vehicle may be subjected when 


it has to run indiscriminately upon these various kinds of road, 
unless some special provision is taken to counteract such influences, 
Fig. 5 gives a good illustration of the severe effect produced by « 


| bad crossing. Now, obviously the remedy for shocks is a mean 


rate the amount of resistance respectively due to each of the two | 


Vibrations due to Road Surfaces, recorded by Viagraph 


of causing the vehicle and its load to ride over the obstacles with- 
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foregoing causes. But in Fig. 3 are plotted, from Telford and 
Babage’s data, the resistance to traction on roads of various kinds, 
and here it would appear as if a soft road involved greater resist- 
ance than an irregular one, and was more to be considered. 

The truth is that, when we are considering the question of the 
motor vehicle, the opposite is the case, for while the amount of the 
resistance due to the softness of the road remains practically the 
egme as the speed is increased, the resistance due to obstacles 
which cause shocks and vibrations rises rapidly. MM. Bovaine et 


out being lifted bodily, since a reference to Fig. 2, «, shows that & 
lifting of wheel and axle must take place unless the uneven is 
the road is destroyed by being pulverised or removed, an ad 
lifting, which amounts to a change of direction of the vl a : 
its load, must be accompanied by shocks, and consequent a . 
power. Springs under the body of the car are the natural me 
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achieving this result, since, even if the wheel rises, the springs 
See as to allow the main body of the load to pass onwards over 
gi 


Jes without being lifted bodily. But even with springs 
the ompbery of the wheels have to sustain a shock which causes 
the F { destruction of the wheels themselves, and the best result 


naained by placing an elastic medium between the wheels and 
the 
Fig. 11. Michelin 
10. Dunlop ‘rench) 


(English) 


More than fifty years ago a brougham was running in London 
with pneumatic tires, which were the invention of an engineer, 
Mr, k. W. Thompson. 
success at the time, for reasons so wel! understood by engineers, 
viz., that the mechanical appliances and materials available at that 
time did not enable the inventor successfully to cope with the 
practical difficulties in the way of its commercial construction. 


Relative Displacement 


Paeumatic 


= 


which had been made in the best possible manner for ordinary | has disappeared for ever. The same process of competition seems 
vehicular traffic. In almost all cases the wheels showed signs of | to be going on in the case of the light motor vehicle, though the 
the severe stresses and shocks to which they had been subjected, | difficulties are more than proportionally greater as the load upon 
and some of the vehicles utterly broke down in consequence. The | each tire increases. In this country the Dunlop Company have 
construction of the wheels themselves has latterly been the subject | been for years at work improving the tires for motor vehicles, 
of much careful design on the part of makers of motor vehicles, the | and the section of their latest production is shown on Fig. 10. It 
wheels having necessarily not only to bear the actual load, but to | will be seen that the tread has been made thicker where the 
greatest wear takes place, and where there is most liability to 
| puncture, while the external circular form is retained. It is found 
necessary to use the very best india-rubber for the external portion, 
in order to admit of the necessary deformation, whilst the inner 
part of the body of the outer tube has to be strengthened by means 
of layers of woven canvas insertion. The steel rim on the wheels 
holds the two enlarged edges of the outer covering of the tire, so 
that, when the inner tube is inflated, the tire is held in its place 
without the necessity for any internal wiring or fastenings. Special 
machinery is required to make this tire at all cheaply, but this 
Messrs. Dunlop are now putting down, and it is hoped that the 


Fig. 13. Goodyear 
| 
pneumatic tire for light motor vehicles will before long be obtained 


F iF 12. Callus 
(American) 


rench 


at prices which will enable it to be universally placed on such 
vehicles. 

Fig. 11 shows a section of the Michelin tire, and it is interesting 
to note that M. Michelin, who, as he naively remarks, commenced 
his research on the subject ‘‘ with the object of proving that the 
English did not now possess the monopoly for making pneumatic 
tires,” has now succeeded in producing tires that, it is only right 
to say, are preferred by many users of motor vehicles in this 

| country. This is not so surprising when it is remembered that the 
| French have been far ahead of us in the production of light motor 
| vehicles, and the demand for suitable tires for such vehicles has 


This invention did not attain a practical | 


transmit tractive force from the motor. Figs. 17 to 22 show some 
of the wheels which have been specially designed by the makers of 
motor vehicles. These wheels show in each case the arrangements 
for driving, and this feature is a vital part of the design of the 
wheel. The iron portion has been blocked in to indicate which is 
metal and which is wood, and the nature of the construction will be 
' evident without any detailed description. It may be pointed out 


caused by Iron and Pneumatic Tyres at high speeds 


fron 


Since its revival in recent years it has already played such an im- 
portant part in road locomotion, and is probably destined to play 
amuch greater part, that a few facts concerning it may well be 
brought forward. The action of the pneumatic tire is really two- 
fold ; it not only interposes the desired elastic cushion between 
the irregular road and the vehicle, but it does so by a continuous 
spring of compressed air, extending round the periphery of the 
wheel. This air, when once compressed by the load being placed 
upon it, absorbs, so to speak, the obstacle with only a temporary 
deformation of the elastic covering, so that no further work is 
done in the compression of the main spring itself. lhotographs 
have been taken by the author of a pneumatic-tired wheel passing 
over obstacles of various kinds, and it can be seen that, even 
allowing for a certain amount of preliminary compression upon 
the flat surface, how small a distance the load resting on the axle 
has been raised, and that the idea involved in the expression 
“absorbing an obstacle,” when the obstacle is a small one, is prac- 
tically correct. 

Many measurements have been made to compare the resistance 
to motion of a hard tire with that of the pneumatic, but these are 
not very useful unless taken at varying speeds, since it is when the 
speed is increased that the differences become most marked. The 
best and most instructive results are those given by M. Michelin 
in a paper read before the French Society of Civil Engineers a few 
years ago.4 ese trials were conducted for all kinds of loads, in 
all kinds of weather, upon varied kinds of roads and at various 
speeds, and though it would require a separate paper to deal with 
them adequately, the general conclusions may be briefly sum- 
marised as follows :— 

(1) The force required for the pneumatic tire increases very 
little from walking to trotting, while that absorbed by an iron tire 
perceptibly increases with the speed. 

(2) The advantage of the pneumatic over the iron increases 
rapidly as the sy increases. Taking 100 as the force required 


for the pneumatic tire and iron tire at a slow speed, the resist- | 


ance of the iron tire increased at an ordinary trot to 126, and at a 
quick trot to 164, and probably if the matter had been investi- 


gated for ordinary speeds of an autocar, the relative resistance of | 


the iron tire would have been found to rise even more rapidly. 


(3) The solid india-rubber tire is better than the iron-tired | 


wheel in certain cases, especially at the trot, if the surface be 


sticky, very irregular, or covered with snow ; but it becomes in- | 


ferior to iron if the surface be hard and smooth. It never gives a 
much better result than the iron wheel, and it always remains 
vastly inferior to the pneumatic. 
natic is 50 per cent. better than the iron tire. 

As M. Michelin remarks, ‘‘It is a curious thing, but we have 
known many people who have only seen pneumatic tires, and who 
have never 
heavily. It is specially on bad ground, in mud, in snow, that the 


advantage of the pneumatic is made clear.” It is interesting to | 
note as confirming this statement, that it was recorded in the | 


automotor journals that during the recent heavy snow and bad 
weather, automobilists were able, to their great delight, to use 
their vehicles freely, the pneumatic tires appearing to be almost 
unaffected by the bad state of the roads. 
numerical results obtained by M. Michelin, a series of graphic 
records were obtained from the body of the vehicle, which ex- 
plain to the eye at once better than any figures the reason of the 
satisfactory results obtained by the pneumatic tire. One or two 
of these are reproduced in Figs. 14, 15, and 16, in which the curve 
traced by the vehicle with iron tires meeting an obstacle is shown 
hy a full line, while the behaviour of the vehicle fitted with pneu- 
matic tires is shown by the dotted line. In these curves, instead 
of the sharp jump indicating a violent shock and loss of power 
which occurs when the iron tire meets an obstacle, it is evident 
that the pneumatic carries the vehicle over with an easy and glid- 
ing motion. This, which is evident in the small obstacle, Fig. 14, 
is much more so in the case of the larger obstacle, Fig. 15, while 
when the three obstacles are interposed, Fig. 16, the beneticial 
effect of the pneumatic tire is very remarkable. 

For heavy traffic, when it is remembered that the load has to be 
“oncentrated upon the point of contact on the periphery of four 
Wheels, it is no wonder that the wheels have hitherto been almost 
entirely made with iron tires. At the first Liverpool trials of 
heavy motor vehicles great trouble was experienced with the wheels, 


‘Translated and published in a series of articles in the Autocar, 
commencing August 15th, 1896. 


On the other hand, the pneu- | 


them, affirm that these thick tires must drag | 


In addition to the | 


that Messrs. Coulthard use a wheel entirely of iron—Fig.20—which 
seemed to give very satisfactory results at the Liverpool trials, 
where it must be noted that part of the forty miles’ run was overa 
road paved with cobbles of the sort well known in certain parts of 
Lancashire, affording a test scarcely to be surpassed in severity. 
The last wheel shown on the series is that of Messrs. Bayley, 
which differs from the other 
driving wheels in the impor- 
tant detail of being coned or 
dished—Fig. 22. great 
deal might be said in con- 
sidering whether the advan- 
tages of a coned wheel for 
heavy traffic are not more 
than counterbalanced by the 
constant tendency of such 
wheels to run outwards, since, 
| when the axles are not hori- 
' zontal, they can only be made 
to run in a straight line by 
certain amount of slipping 
| constantly going on at the 
tire, and a constant outward 
drag upon the axle. Messrs. 
Bayley’s wheel, however, 
worked very well at the Liver- 
pool trials and subsequently, 
which is, after all, the main 
point to be considered. There 
is another important pecu- 
liarity, and that is that the 
spur wheel attached to the 
driving wheel is annular, and 
is driven by an_ internal 
pinion. This affords consider- 
able protection from dust 
and dirt, and enables the out- 
side of the annular wheel to 
| be used very effectively asa 
brake wheel encircled by a 
band brake. The spokes are 
of oak with ash felloes, the 
iron tire being 5in. wide. In 
| consequence of the new design 
and special construction of 
the wheels adopted by most 
of the makers, they were en- 
abled to stand much better at 
the second Liverpool trials, 
but even in the second report 
the judges wrote in their spe- 
cial conclusions as follows :— 
‘The wheels and tires were 
generally efficient, but con- 
| centration of heavy loads upon 
the present small area of 
| wheel contact is a_ serious 
difficulty in the problem of 
|; goods transport by motor 
| vehicles, and constitutes the 
chief mechanical cause of the 
| slow progress made.” 
| Quite recently one or two 

| makers have been appreciat- 

| ing the great difficulties of this question, and have tried to adopt 
| solid india-rubber for tires, and Fig. 21 shows Messrs. Simpson 
| and Bodman’s wheel, in which the india-rubber is shown in 
section, and from which they have obtained very satisfactory 
results. The action of the solid tire, however, differs in a most 
important respect from that of the pneumatic, viz., that, although 
deadening shocks, there must always be a great loss of energy 
consequent upon the continual expansion of the different parts of 
the salehiaee itself, which is totally different from the behaviour 
of the air-cushion in the pneumatic tire. In Michelin’s experi- 
ments the solid india-rubber showed itself always ‘greatly inferior 
to the pneumatic tire, and under some circumstances inferior to 
the iron tire itself. It was put into competition with the pneu- 
matic tire in the early days of the cycle, and in that competition 


Fig 17 


been very keenly felt. The Callus, which is also a French tire, is 


| shown in Fig. 12, and is seen to be almost identical with the Dunlop 


tire, except that in the important matter of tread there is not so 
much extra thickness allowed, and it is obvious that the Dunlop 
tire would carry a much greater load as well as have a longer life. 

The Goodyear, Fig. 13, which is an American tire, differs from 
the three preceding ones in that, like most American tires, there is 
no inner tube, neither does it depend at all for attachment to the 
rim by inflation, but is held on by means of small screws, the nuts 
for which are inserted in the body of the tire. There is not much 
appreciable difference of thickness for the tread of this tire, which 
is circular in section, but it is sufficiently thick for all practical 
purposes. 

With heavy traffic, where noise and vibration are not so fatal to 
success as in the case of pleasure vehicles, the importance of having 
pneumatic tires cannot be said to be so great. On the other hand, 
it becomes of more importance to carry if possible a heavy load 
easily over an obstacle without shock than a light one, as the 


| destructive effect on the vehicle of the inequalities of the road is 


naturally greater. This problem of spring wheels in connection 
with road locomotion is one which has exercised makers of traction 
engines for many years, but ten years ago it was stated,' ‘The 


| exertions of inventors during the last quarter of a century seem to 


Leyland. 


have been inadequate to the production of a wheel with elastic 
tread, which will satisfy all the complex and most difficult conditions 
governing the use of traction engine wheels. Not a few of the most 
eminent and successful makers of traction engines have abandoned 
elastic wheels altogether, and resorted tosprings between the main 
axle and the engine, and they have, on the whole, been successful.” 
In spite of this, however, when one looks at the original design of 
Thompson’s wheel in his patent, one cannot help feeling that he 
understood what was required, and that although the practical 
difficulties may be great, there are no mechanical impossibilities in 
the production of a pneumatic tire for the very heaviest vehicular 
traffic. With any existing system, in which four wheels are used, 
the problem is a difficult one, because of the concentration of the 
loads upon such a limited area of support. The pneumatic tire, 
however, extends this area of resistance by yielding, so that the 


Fig. 18. Thornycroft. 


Fig 20 Coulthard. 


TYPES OF WHEELS 


area in contact is much greater than in the case of an iron-rimmed 
wheel, especially when running over setts or hard ground. Beyond 
this, it is quite conceivable that, just as in railways the number of 
wheels has been largely increased until a modern bogie carriage . 
has commonly twelve wheels supporting it, it may be found 
economical to support a motor vehicle also upon a much greater 
number than at present. 
(To be continued.) 


TuE use of nickel steel forgings for locomotive axles, 
piston-rods, and crank pins is increasing in the United States. 


5 Tue ENGINEER, 12th December, 1890, page 469. 
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VENTILATION OF LARGE BUILDINGS.* 


THE ventilation and warming of churches, theatres, and picture 
galleries is a difficult problem which allows of no universally applic- 
able solution, save that of consulting those whom experiment has 
educated to an instinctive method of approximation. 

Werequire to bring 1000 cubic feet of air to a man’s breathing level 
in an hour without considerable air movement, and it is very much 
a matter of temperament whether the minimum velocity of 4ft. a 
minute is called ventilation or draught. 

A person exhales in an hour only 15 cubic feet, whereas 1000— 
sometimes 3000—cubic feet of air per man is a familiar allowance 
in well-ventilated rooms. If the 15ft. of rejected breath could be 
blown into a waste pipe by each individual in church, if the dust 
could be kept down and the abstracted air replaced with 15 cubic 
feet from a higher level where microbes are scarce, ventilation 
without draught would be easy. Perfect ventilation in the popular 
sense is unobtainable. It does not exist on the moors, or in a 
London street, though 30,000 cubic feet per hour may there pass 
each individual. 

in striving for ideal ventilation with a pressure or plenum system 
we must take the following precautions :— 

(1) Warmth should be given to the inmates of a room by radia- 
tion, and not by supplying the air at the temperature of the outside 
of the human body, which is too hot. 

(2) The admitted air must be filtered clean of fogs, and must all 
cross the breathing level; its direction of How must never be 
reversed from the floor upwards or from the exhaust ducts into the 
room. 

(3) The air should be so admitted that its velocity at the human 
level is the minimum the room will admit of ; this is determined by 
the section of the room at right angles to the direction of the 
moving air. To avoid dust it should be gathered at a high level. 

(4) Moisture should be given to the incoming air till the differ- 
ence between the wet and dry bulb is from 3 deg. to 9 deg. Fah., 
otherwise parching is felt, and imaginary draughts are noticeable 
owing to evaporation. 

(5) The volume of air per hour required should be fixed by the 
number of people ; say 1000 cubic feet per hour per man, remem- 
bering only that in the case of churches and large buildings used 
for short periods the cubic content of the building affords a reservoir 
to draw on when starting. 

These precautions to control warmth, moisture, velocity, quantity, 
and purity, arealways desirable. They are well under control with 
the pressure system, which for this reason I prefer. 

The comfortable temperature of the air of a church is 55 deg. 
Fah., but previous to the entrance of the people the fire should be 
urged to its extreme temperature, the fans slowed down, the 
moisture spray stopped, the ventilators almost closed, and a slow 
circulation of very hot air allowed ; this is roughly the Grundy 
system. If 100 deg. Fah. can be reached so much the better, pro- 
vided there are nocandles. Pictures are not damaged by this heat, 
which is common in Rome and Florence. _ If the inlets are above 
and the outlets at the floor level it will be found that it is the cooled 
air which leaves the church, the hot air remaining to warm the 
walls and dry them. 

Mysterious draughts often originate in convection currents due 
to the falling of air becoming cold after contact with the walls. 
There is no draught until the audience is assembled and has warmed 


a portion of the air. For this reason churches which are used 
occasionally, with time to cool in the intervals, cannot be tested | 
empty with trustworthy results. For such buildings as these the | 
preliminary air-heating is invaluable, and a bye-pass to the hot pipes | 
must be provided for the air, so that any admixture of hot and cold 
can be obtained when the audience is assembled. _If the numbers 
present are liable to fluctuate largely, as in picture galleries and | 
large reception rooms, control of the fan speed should be provided 
as well. In the House of Commons, for instance, the volume 
admitted may be doubled and trebled, and then halved or reduced 
toa minimum within the hour. Heating the walls in this way is 
adopted in the lecture theatre of the Sorbonne in Paris. 

To intercept micro-organisms a moist surface is all powerful. 
This was proved by recent tests on the air of sewers, the upshot of 
which was that ‘‘in the neighbourhood of a sewer the air contain- 
ing the least number of bacteria is the air in the sewer itself ;” a 
paradox which is explained by the fact that microbes are subject 
to the laws of gravity just as we are, and that once they touch the 
wet sides of the sewer they never rise from it. A water spray 
alone is a sufficient filter, and in the New Art Gallery, Glasgow, 
the water and air are to be brought into intimate contact through- 
out a zig-zag course between sheets of corrugated iron. 

Water on the filter has another function, it will arrest a fog as 
nothing else will. The filter area must be twenty times the fan 
area, or, say, 200 square feet for a 48in. fan. Two filters, 9in. thick, 
of broken coke, may be placed in the air-way 2ft. apart, and each 
wetted by trickling water. The outer coke gets all the dirt, and 
can be changed once a year and burnt in the heating apparatus ; 
the inner screen prevents the passage of coke dust and fog during 
the operation. Other filters, such as cotton wool, are used. Cotton 
wool has three drawbacks, the area must be very great, say forty 
times the fan, so that the cost of renewals is high. It is not moist 
and it requires large motive power. The most remarkable fact 
about it is that it is still used at the House of Commons, where a 
single morning of fog will turn it pitch black. Wherever air is 
drawn through or past the hairy face of a fabric trouble arises 
from the increase of resistance with any attempt to increase the 
efficiency of the filter. Vertical jute strings kept constantly 
moist and periodically flushed are used occasionally. An examina- 
tion of the Birmingham Hospital and Hudderstield Infirmary 
showed, however, a thick layer of velvety dust on the fabric, from 
which it seems fair to conclude that an occasional scrubbing would 
be an advantage, which might lead to renewals and repairs. 
prefer the coke filter to these. 

Whether the fan be driven electrically, or by oil or gas engines, | 
or, in conjunction with steam heating, by a small steam engine, it 
should be silent. This is the merit which slow-speed fans have | 
over blowers of the centrifugal type. The standard small church 
of 100,000 cubic feet, of which, for the sake of example, I give | 
figures in this paper, would require about 34 horse-power, and a | 
48in. fan at 350 revolutions per minute to change the air six times 
an hour, through ducts of a reasonable size, say, 8 square feet. 
Beyond the fan the air heating coils should be placed, being 
separated from it only by a large flap, which may at will divert 
the air from the hot pipes to any required extent, or in cold 
weather allow heated air to enter the building undiluted. This 
flap must be controlled by cords in the reach of a person among 
the audience, for it is there only that the conditions of temperature, 
moisture, and draught, can be appreciated. 

A cheap way of heating which requires little attention is by using 
high-pressure water. The pipes work at 300 lb. pressure, and are 
tested at 2000 Ib. for an hour, during which time the pressure must 
show no falling off due to leakage. The water used in these pipes 
should be mixed with some such substance as salt, to prevent freez- 
ing in winter, and should be boiled to expel air bubbles before use ; 
an expansion cylinder must be provided at the highest point, and | 
the part of the coils which form the slow combustion furnace should 
consist of one length without joints, say, 60ft. long, for each 500ft. 
length of pipe in the air duct. The advantages of using water 
pipes rather than heating the air by passing it directly through 
tubes heated in a furnace is that the possibility of contaminating 
the breathing air by flue gas is avoided as well as the evil smelling 
effect of scorching the dust particles in the admitted air. 

In order that the air may move slowly and uniformly where it 
passes the human beings, it should be admitted by trumpet-shaped | 
openings, placed as far away as possible from the people, and faced | 
by bafiie plates ; this will allow of the air from the different inlets | 


* Extract from a paper by Mr. Mervyn O'Gorman read before the Civil | 
and Mechanical Engineers’ Society, London, on Ist March, 1900. } 


becoming a homogeneous moving mass, consequently free from 
draughts. The points of admission may often be placed with 
advantage in the roof, or in the walls pointing at the ceiling. 

Experiments were made in the United States by Mr. Warren 
Briggs upon six different modes of air admission, which favour the 
downward system in respect of diffusion. In these tests a model 
room, about one-sixth the size of a small school-room, was con- 
structed in such a way that examination of the process of ventila- 
tion could be made during the experiments. Inflowing air was 
mingled with smoke, which rendered its course readily apparent, 
and the following methods of admission and discharge were 
adopted :—(1) Admission at the bottom, discharge at the top of 
the other end. (2) Admission about two-thirds of the height dis- 
charge at the top of the other end, (3) Admission about half 
way ‘up, discharge about half way up the opposite side. (4) Ad- 
mission about two-thirds of the height, discharge at the bottom 
of the other end. (5) Admission at the bottom, discharge near 
the bottom at the other end. (6) Admission near the top, dis- 
charge at the bottom below the inlet. 

Observation during some of the experiments showed the exist- 
ence of a large space where little or no current was caused by the 
air admitted, and the space in point included a line drawn at the 
height where breathing by occupants would take place. Tests 
No. 1 and 2 were the least efficient ; Nos, 3 and 4 were rather 
better ; No. 5 produced circulation in the greater part of the room, 
but not throughout the breathing line, while No. 6 caused com- 
plete circulation in every part. The last-mentioned mode of dis- 
tribution is almost invariably adopted in connection with the 
‘‘plenum system,” but under favouring conditions it is equally 
applicable to non-mechanical or so-called natural methods of 
ventilation. 

It is an error to suppose that downward ventilation necessitates 
the use of fans. When there is a church tower it can be utilised, 
like the long leg of a syphon, to draw off the foul air from the 
bottom of the building, and to create a permanent and costless 
circulation. 

In conclusion, and notwithstanding that examples of specitic 
methods were selected to illustrate the present paper, | am far 
from adopting fans, down draughts, ‘‘plenums,” ‘‘ tobins,” high 
pressure water, or coke filters, as my particular recipes for all cases. 
One fact alone towers above the mass of conflicting opinions with 
which the present subject is darkened ; it is the want of apprecia- 
tion of the public generally of the value of 1000 cubic feet of air 
per man per hour, and of the small expenditure involved in com- 
parison with the benetits. 


NOTES FROM JAPAN. 
(By our Special Correspondent.) 

Tokyo, March 22nd, 1900, 
Shimonoseki.—In connection with Bakan and Moji—prosperous 
towns on opposite sides of the Shimonoseki Straits—the follow- 
ing particulars respecting these two places may be of interest. At 
the end of last year the population of Bakan was 37,458, with 7236 
houses. There were nine resident foreigners. There are 3243 
mercantile houses, engaged chiefly in rice, manure, and marine 
products. The Rice Exchange returns showed that during last 
year 7,739,600 koku changed hands, being an increase of 2,333,650 
koku over the preceding year. A koku is a little over 5 bushels. As 
regards Mojji, it is said that no new town in Japan has grown so 
rapidly during the last ten years. The population at the end of 

last year was 22,295, including 16,940 males and 12,354 females 


| these figures do not quite correspond with 5377 houses. The 


National taxes last year amounted to 60,479 yen ; the Prefectural 
taxes to 2610 yen; the city taxes to 2457 yen; the income tax to 


| 3512 yen; and the land tax to 1601 yen. 


During last year Moji was raised from the rank of cho—town—to 
that of shi—city, and from a special port of exportation to that of 
an open port. The mails show an increase of 15 per cent. over the 
previous year, while the foreign mails, taken alone, have increased 
fourfold. The above facts and figures are taken from an article in 
the Moji Sh impo, quoted in the Kobe Chronicle. 

Railay bridges.—The Japanese Government have recently 
placed a contract for about 1400 tons of steel plate girder bridges, 
comprising 28 spans of 20ft., 11 of 30ft., 64 of 40ft., 10 of Svft., 
17 of 60ft., and 15 of 70ft. The prices tendered, which included 
all expenses delivered in Japan, except duty, were as follows : 


x. 
Isono and Co. .. 25,570 


firm had to name the makers whom they represented within three 
days of the contract being placed; and Messrs. Okura named 
Head, Wrightson, and Co. The names of the makers represented 
by the unsuccessful competitors did not appear. 

Trade-mark case.—The Tansan trade-mark case, recently decided, 
is interesting, not only on account of the perseverance of the 
plaintiff, who carried it from court to court, but also as an instance 
of Japanese legal procedure, and the considerations which appear 
to influence judicial decisions. Mr. J. Clifford Wilkinson, of Kobe, 
is the proprietor of a mineral spring from which he supplies a 
popular table water known as Tansan. The bottles are distin- 
guished by a label bearing his trade mark, duly registered in the 
Japanese Patent Bureau, consisting of certain figures and devices, 
crossed diagonally by a band or label bearing the word Tansan. 
Finding that Messrs. Fukami and Ohara, the manager and agent of 
another mineral water company, had adopted and registered a 
label which, though not identical, closely resembled his own, and 
were, as he alleged, trading upon his reputation and injuring his 
business, he instituted two actions against them, one criminal, the 
other civil. The judgment in the civil case was brief and simple, 
to the effect that although the plaintiff claimed that his trade 


| mark had been infringed and the value of it impaired, and his 


business injured to the extent of 5000 yen, he had not sufficiently 
proved his case, and his claim was dismissed, and he was ordered 
to the pay Court expenses. Inthe criminal case, after laying down 
that the Court was not competent to decide as to the validity of 
the defendants’ trade mark—which must be decided by the Patent 
Bureau—the Court ruled that as the defendants had obtained 
from the Bureau the right to use that mark, they were perfectly 
at liberty to do so until it was cancelled by the Bureau, and they 
are not liable to punishment, even if the two trade marks were 
judged to be similar, which the Court did not admit. Judgment 
was therefore entered for the defendants. 

Mr. Wilkinson’s next step was to apply to the Patent Bureau 
for the cancellation of the defendants’ trademark, on the ground 
that it too closely resembles his own ; and in this application he 
was successful. Under the former patent laws this decision would 
have been final; but under the new ones, which had come into 
force about two months before the decision was pronounced, de- 
fendants gave notice of appeal to the Supreme Court. This, by 
the way, was the first appeal against any decision of the Bureau. 
Mr. Wilkinson lost no time in applying to the Kobe District Court 
for an interim injunction to restrain the defendants from adver- 
tising and selling mineral water bearing the label in question, 
offering to pay into Court a sufficient sum to guarantee them 
against loss or damage, should they succeed in their appeal. 
After evidence had been produced to prove that the defendants 
had sold, and were still selling, a very considerable quantity of 
the alleged spurious Tansan water, and had injured plaintiff's 
business to a corresponding extent, and after one or two adjourn- 
ments of the Court, judgment was finally given on October 10th, 
1899, as follows : 

The Court held that as only some twenty days remained before 


the time allowed for the appeal expired, and as the summer} still lower sellers for delivery over the year. 


season, during which the chief consumption of mineral water 

place, was already over, there was no urgent necessity for the inet 
of the injunction. An action for damages could be brought vith 
out the issue of any order, and consequently none would be tee ‘ 
at this stage. The appeal was duly heard, and on December 20th: 
1899, the Supreme Court confirmed the decision of the Pat y 
Bureau. 

Now comes a curious phase of the proceedings, which | my 
confess I cannot understand. Under Article XVI. of the : 
Trade Marks Law, a person who with knowledge of the facts a 
for the same goods a vessel or wrapper which . . . | jg the 
same as or resembles the registered trade mark of another perso . 
shall be punished by major imprisonment fora term of not lee 
than one month and not more than two years, or by a fine of per 
less than 20 and not more than 500 yen. Under Article X[x of 
the same law, the institution of criminal proceedings by t/¢ injured 
purty shall be awaited before cognisance is taken of the offence 

But in the Kobe District Court a charge was brought, not by 
Mr. Wilkinson, but by the public Procurator, and not against the 
original defendants, but against a general merchant named Fuji. 
wara Kanekichi, for having infringed Mr. Wilkinson’s trade pi. 
by the use of a colourable imitation thereof to designate similar 
goods, viz., mineral table waters. For the defence it was urged 
that the designs were not identical, nor was the similarity so great 
as to constitute the second one a colourable imitation cf the first 
The defence was successful, and the defendant was acquitted," 

I have not yet been able to procure specimens of the trade 
marks in question, except that of Mr. Wilkinson, which is wel] 
known ; but Iam inclined to think that the last-named case jg 
distinct from the first. Even then the intervention of the Procurator 
apparently unsolicited, requires some explanation. Nor have | 
heard if Mr. Wilkinson thinks it worth while to re-open his claim 
for damages against the original defendants, and I may have to 
revert to the case, which looks as if it might form an important 
precedent. Even if he does not recover damages for past infringe. 
ment, | am glad to note that he has been successful in asserting 
his right to his original trade mark. 

The moral of the whole story is, that if your goods are likely to 
become popular in Japan you ought to lose no time in registering 
your trade mark, the salient features of which should be as dis. 
tinct and unmistakeable as possible. This is especially important 
in the brewing and textile trades. In previous ‘‘ Notes” I have 
referred to the oil and dye industries. alee a recent trip to the 
country I called at a large hotel in an important country town to 
lay ina stock of bottled beer. No less than five bottles hearing 
spurious labels, including those of Bass and Pilsener, were offered 
tome. The others were those of local breweries which had «already 
made a name for themselves. Comment is superfluous. j 


COAL, AND GENERAL TRADES 
WOLVERHAMPTON, AND 


THE IRON, 
OF BIRMINGHAM, 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE engineering trades keep steadily engaged, both on home and 

foreign account, and it is satisfactory to know that rather less 

difficulty than previously is experienced in cbtaining supplies of 
materials and of fuel. A healthy tone characterised business on 

‘Change in Birmingham on Thursday. 

Steel was quoted £8 lis. to £9 5s. for angles, with a good demand, 
and the same may be said of girders at £9 2s. 6d. to £9 7s. 6d., whilst 
plates for structural purposes are selling freely at £9 12s. 6d. to 
£9 17s. 6d. A satisfactory business is also doing in partly-finished 
descriptions of steel at £7 10s. to £7 15s. for Bessemer, and £7 lis, 
to £8 for Siemens. 

In finished iron unmarked bars are still maintained at £10 Lis., 
and the movement in favour of amalgamation with other parts of 
the kingdom is making good headway. L.W.R.O. bars from the 
Round Oak Works are quoted £12 2s, 6d., and ordinary branded 
bars £11 10s. For rivet iron £10 15s, to £11 5s. is asked, and for 
tube strip £10 to £10 10s. An improved call is experienced by 
the sheet iron makers, £10 17s. 6d. to £11 2s. 6d. for singles, and 
£11 to £11 5s. for doubles being asked. 

A healthy steady tone characterises business in pig iron, and 
Northampton and Derbyshire pigs are 


to 100s. for best ; while cold blast are 125s. The furnaces are 
making a large output, and although fuel prices are easier, it is not 
altogether easy to get adequate coke supplies. For Welsh hema- 
tite pigs delivered Midlands 92s, 6d. to 95s. is asked. 

The coal production of Staffordshire for last year has just been 
returned as 13,881,220 tons, which is an improvement upon the 
previous year of 160,747 tons. The production of Warwickshire 
has been 2,873,098 tons, or an increase of 184,815 tons. 

The large quantity of nuts, bolts, and other engineering acces- 
sories which are made at Darlaston invests with interest the 
appointment of a committee by the Darlaston District Council to 
consider the advisability of erecting buildings to be used as techni- 
cal schools, 

A new technical school is also contemplated by the Birmingham 
gunmakers upon similar lines to the well-known one at Liege. 
The number of Belgian proofs last year was about 2,238,526, a* 
compared with about 375,000 in Birmingham. 

The South Staffordshire Mines Drainage Commissioners have 
adopted the monthly reports of their various engineers. Report- 
ing on the works of the Tipton district, Mr. E. Howe states that 
the pumping has been at the rate of 11,311,000 gallons per 
twenty-four hours, compared with 11,216,000 the previous month. 
The pumps drawing their water supplies nearest the surface arc 
now, however, reducing speed. ; 

A long discussion upon various systems of electric traction in 
the Birmingham City Council this week led to the passing of « 
resolution approving the overhead system as the one to be adopted 
for the requirements of-the Bristol road tramways, 


NOTES FROM LANCASHIRE, 
(From our own Correspondents. ) 

Manchester.—Notwithstanding the strong position held both by 
makers and manufacturers of iron the ‘‘bear’ element is un- 
doubtedly coming more to the front. Makers and manufacturers 
still hold to the opinion that prices have not yet touched their 
highest point, but amongst speculative operators there is a convic- 
tion that before the close of the year prices will be lower, and in 
some cases they are certainly backing up their opinion by the low 
quotations which are now being made for forward delivery. The 
whole situation remains for the moment one of uncertainty, and 
pending further developments there is a general disposition to buy 
as cautiously as possible. The present high cost of production, 
and the undoubtedly serious question as to fuel supplies are, how- 
ever, factors that must not be lost sight of as naturally dominating 
prices to a large extent, unless a real collapse’ of trade, which °° 
far would not seem to be at all in prospect, should altogether 
change the position, ; 

Only a very slow business continues to be reported on the iren 
market here, buyers still holding back owing to the gencral feeling 
of uncertainty with regard to the future, and not only were very 
few sales put through at the Manchester ’Change meeting 0! 
Tuesday, but there was an absence of inquiry of any moment. 1! 
pig iron especially there was little or solid doing of any weight, 
and what may be termed the current list quotations were scarcely 
more than nominal, as merchants and dealers were offering freely 
at considerably under the market rates, and in most cases were 
Makers’ quota- 
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tions for local and district brands remain unchanged from 
jast week, at about 82s., less 24, for No. 3 foundry, Lanca- 
ghire ; 805. 6d. net for Lincolnshire ; and 81s. to 82s, for Derbyshire, 
delivered Manchester ; but in Lincolnshire brands there are 
merchants who are offering for delivery over the year at quite 
1s, 6d. under makers’ list rates. Forge qualities, delivered 
Warrington, remain at about 79s. 2d. net for Lincolnshire, and 
8is., less 24, for Lancashire, Prices for Middlesbrough iron vary 

a good deal, makers asking about 86s. 4d. net by rail Manchester, 

Js, under this figure Fr st mapa more nearly the open market 

rice, with merchants offering to sell forward at about 84s, 4d. net. 

Much the same remarks apply toScotechiron. Delivered Manchester 

Docks, Eglinton is quoted at about 82s, 6d., but could be bought 

at about Sls. 6d., whilst Glengarnock is quoted 84s. to 84s, 3d., with 

sellers at about 83s. ; whilst at sellers’ option of three different 
prands of Scotch iron for forward delivery orders could be placed 
at 81s. net, delivered Manchester Docks, American pig iron con- 
tinues to be offered here, and although the actual business put 
through is not large, it is sufficient to have its effect upon the 
market. Finished iron makers, who are buying very sparingly in 
English brands, are open to place orders for American iron, and 
several parcels have been put through at prices ranging from 
74s, 6d. to 75s. for forge, delivered Liverpool, and more could be 
sold if sellers had larger quantities to offer. For foundry brands 
the quoted prices are on the basis of 79s. to 80s. net, ‘eal 
Manchester ks, but these figures do not attract much business. 

In the finished iron trade, although makers report not more 
than a moderate business giving out just now, this is quite as 
much as they are in a position to entertain, considering the heavy 
weight of orders already on their books; and they are very firm 
at their quoted rates, on the basis of £10 5s. for Lancashire and 
£10 10s. for North Staffordshire bars, delivered Manchester dis- 
trict, with sheets remaining at £11 5s. to £11 7s. 6d., and hoops 
£10 12s, 6d. for random, to £10 17s. 6d. for special cut lengths of 
hoops, delivered Manchester district, and 2s, 6d. less for ship- 
ment. 

The position of the steel trade is perhaps in some directions not 
quite so strong, especially where American material has been coming 
over here in considerable quantities. Hematites are generally 
strong at about recent quotations, but prices vary a good deal 
ranging from about 95s, 6d. to 97s. 6d., less 24 for No. 3 foundry, 
delivered here. In billets some large American sales have been 
made here during the past week or two, partly through merchants, 
and partly direct to consumers, representing several thousands 
of tons, on the basis of about £6 12s. 6d. to £6 15s. 
at Liverpool. This has compelled local makers to give way 
on their recent quotations, and £7 5s. net may now be taken as 
representing their average figure for delivery in this district. The 
fear of American competition has also puta check upon any upward 
move in steel plates, which was being talked of a week or two back, 
and £10 5s., less 24, for boilermaking qualities remains the official 
basis for delivery here, with sales reported as having been put 
through at 7s. 6d. under this figure. 

With regard to the engineering industries, although activity is 
fully sustained in the leading branches, the position all through is 
scarcely so strong as it has been, and in not a few quarters new 
work is falling off in quantity, and not replacing orders that are 
running out. The unsettled outlook in the iron market, with the 
higher prices that makers are quoting for all descriptions of 
material, the high price of fuel oe the increased cost of produc- 
tion in other directions, no doubt have an effect in checking the 
lacing of new orders, at the prices which engineers have now to 
quote, and this position is causing a good deal of new work to be 
held in suspense, 

The members of the Manchester Association of Engineers had 
an opportunity on Saturday last of inspecting a modernly- 
equipped colliery, which has just been opened out at Coppull, near 
Wigan, by the Pearson and Knowles Goal and Iron Company, to 
which the first of their excursions for the ensuing summer was 
made, The company are sinking two shafts, which, when finished, 
will have a capacity of raising 3500 tons of coal per day. One of 
thése has already been sunk to the Arley mine, 470 yards below 
the surface, and the other shaft, in which sinking operations are 
still in progress, has been sunk to a depth of 160 yards. The 
general plant on the surface consists, at No. 1 pit, of a pair of 
winding engines, 36in. by 72in., with Cornish valves, supplied with 
automatic cut-off gear, steam reversing gear, automatic steam 
brake, and a steel drum, 20ft. diameter and S8ft. wide, built 
4 the preg at the Dallam Engineering Works, Warrington. 

ere is also a Walker Bros, patent ventilating fan 22ft. diameter 
by 8ft. wide, driven by rope nape 16ft. by 8ft., with ten ropes, 
and having a capacity of 300,000 cubic feet of air per minute, and 
a water gauge of din. This is driven by twin compound fan engines 
fitted with 19in. high and 32in. low-pressure cylinder, 3ft. 6in. 
stroke, both fitted with improved cut-off gear and condenser, and 
each engine can work high pressure if required. The head gear 
at No. 1 pit is 70ft. from the rail level to the centre of the pulley, 
which is 18ft. diameter. Ormrod’s patent detaching hooks are 
provided, and there are extra appliances in the receiving rods in the 
event of the detaching hook failing to prevent the cage going down 
the shaft. At No, 2pit there is a pair of winding engines, 30in. by 
60in., with Eatock’s slide valve pes. steam brake drums, 18ft. dia- 
meter, for King coal, and 12ft. for Chisnall seams, and 9ft. wide, 
made by W and Gee, Wigan. There is also a pair of quad- 
ruple ram pumpe, with four 6in. rams, 10in. cylinders, and 15in. 
stroke. The boilers, which are five in number, working at 100 Ib. 
pressure, are 30ft. by 8ft., and fitted with Hopkinson high and low- 
water safety valves. In the underground workings in the Chis- 
nall seam there is a _ of quadruple ram pumps, with 26in. 
cylinders, 10in. rams, 36in. stroke, fitted with high-pressure con- 
denser. The rising main is 170 yards, and the quantity of water 
raised about 570,000 gallons per 10 hours’ pumping. 

The general demand for all descriptions of fuel continues more 
than sufficient to take away all that collieries are raising. Require- 
ments for house-fire purposes are exceptionally active for the time 
of the year, and many of the leading collieries are compelled to 
buy from other quarters to meet the demands of their customers, 
with the result that nothing at all is as yet going into stock, and 
Prices are exceedingly strong at the full list rates. Whatever 
slackening off there may be in the demand during the ensuing 
summer can scarcely affect prices, as any surplus quantities that 
collieries may have will not be more than sufficient to provide some- 
thing like the usual stocks for the ensuing winter’s extra require- 
ments, and consequently there is little or no question about present 
full pricesbeing maintained, with the probability that towards the 
close of the year there may be some further upward move when 
the increased demand for winter consumption sets in. 

Common round coals are in much the same pressing request for 
steam and forge purposes as for some time past, but it can scarcely 
be said that the advance of 6s. over last year’s prices upon forward 
contracts has so far been established upon inland pit prices, which 
can hardly be quoted more than about 12s, 6d. to 13s. at the pit 
for good ordinary qualities of steam and forge coal, Engine classes 
of fuel continue scarce on the market, but there would seem to be 
a probability of short time in the cotton trade, which, if it is 
carried out to any large extent, must appreciably affect the demand 
upon engine fuel for mill purposes, pa in some quarters the posi- 
tion with respect to slack is regarded as not quite so strong as in 
other descriptions of fuel. For one thing the price of slack is 
altogether abnormal as compared with round coal, but for the pre- 
sent no difficulty is experienced in obtaining the advanced list 
rates, representing a minimum of 10s. 6d, for common descriptions 
of slack up to 11s. 6d. with, in some cases, 12s, quoted, for the 

tter descriptions at the pit mouth. 

The shipping demand remains only moderate, and although 16s. 
saan the official price for steam coal, delivered Mersey ports, 
;/€re are continued reports that under this figure is being taken 
in some quarters to secure business, 


For coke the pressure of demand continues, and manufacturers 
with a general 


are short to meet requirements of customers, 


hardening up in prices, and on gas cokes, which latterly have been 
largely used for mixture with engine fuel for steam purposes, there 
has been an advance of 1s. 10d. per ton with the commencement of 
the month, bringing the price at the works in this district to 
18s. 6d. per ton. 

Barrow.—The hematite pig iron trade shows renewed vigour in 
the warrant market, and there has at any rate been a partial 
recovery from the depression which set in a week or two ago. 
Prices this week have ranged between 84s, 44d. and 84s. 11d., and 
are now at 84s, 74d. net cash sellers, 84s. 6d. buyers. Makers still 
quote firmly at 86s, to 90s. per ton net f.0.b. for mixed Bessemer 
Nos., and are very fully sold forward. They cannot, in fact, 
deliver on new business account for prompt use, indeed in many 
cases they are oversold and behind in their deliveries, Warrants 
are still being largely bought, and this week’s decrease in stocks 
is reported at 4987 tons, making the decrease since the beginning 
of the year 86,068 tons, and leaving the stocks still in hand at 
111,779 tons, There are 44 furnaces in blast, as compared with 43 
in the corresponding week of last year. 

Iron ore is in very strong and very full request, and orders are 
plentiful at 18s. per ton net at mines for g sorts. The output 
of iron ore is comparatively small, and the efforts to come across 
new discoveries have not been successful yet. Much enterprise, 
however, is being shown in this direction, as the future of the 
district as an iron smelting centre very much depends on new 
sources of ore supply. Large quantities of Spanish ore are being 
imported, and prices are firm at 22s, per ton, delivered at West 
Coast ports. 

The steel trade is very busy in every branch. The rail trade is 
especially strong, and very large orders have recently been booked. 
Considerable orders are held by makers generally. The Barrow 
Steel Company this week, in keen competition with the Illinois 
Steel Company, of Chicago, secured an order for 19,000 tons of 
heavy rails and other material from the Works Department of the 
New South Wales Government. The Barrow Company’s tender 
was highest at £152,727, the conditions of the Illinois Company’s 
contract being unreasonable. Rails are still at £7 10s. per ton. 
There is not quite so full a demand for steel shipbuilding material 
as of late, but makers are very fully sold forward, and quote 
£8 7s. 6d. for ship plates. All other departments of the steel trade 
are busy. 

Shipbuilders and marine engineers are doing a very brisk busi- 
ness industrially, but no new orders have recently been booked, 
so they are ready to deal with new work in several departments, 
and it is probable new orders will soon be booked. 

The coal and coke trades are still very brisk, and prices are firm 
and very high. 

The shipping trade at West Coast ports is brisk, and iron ex- 
ports are especially heavy. The exports last week included 13,710 
tons of pig iron, and 7172 tons of steel, showing an increase of 1158 
tons of pig iron and a decrease of 8618 tons of steel, as compared 
with the corresponding week of last year. The aggregate ship- 
ments to date include 281,559 tons of pig iron, and 140,828 tons of 
steel, being an increase of 125,871 tons of pig iron, and a decrease 
of 25,077 tons of steel. 


THE SHEFFIELD DISTRICT. 
(From our own 

THE pits in the South Yorkshire district have been working 
exceptionally well this week, owing largely to the fact that the 
miners have been freely spending their money during the holidays. 
Although the output has been maintained at a high figure the 
market has taken all that has been raised, the demand, indeed, 
being in excess of the supply. In spite of the varying weather, 
cold mainly prevailing, the demand for house coal has been well 
kept up, and the fall in values which was anticipated on May Ist 
has not taken place. The demand for London, Lancashire, and 
the Eastern Counties is as brisk as ever, merchants’ stocks being 
very low, and no accumulations remaining at the pits. Best Silk- 
stones are 14s, 6d. to 15s. per ton; Barnsley house, 13s. 6d. to 14s. 
per ton; nuts from 13s. per ton. In steam coal, railway companies 
which had contracted up to the end of the present half-year are 
getting their deliveries at much lower prices than those who delayed 
placing their requirements. As the export trade increases values 
are disposed to stiffen. For Barnsley hards 16s. to 17s. 6d. per 
ton is easily obtained. The gas companies appear to be short 
of supplies, but the demand is at present in excess of the average, 
and rates, now at 15s, 6d. to 16s. per ton, are trending upwards. 
It is an open secret that the contracts which expire at the end of 
next month will have to be renewed on a much higher basis. The 
coalowners have combined to ask for a minimum rise all round of 
5s. per ton. The railway companies who may have to make new 
arrangements for the next half-year will find themselves similarly 
fixed, with possibly a shilling more than the gas price. In smaller 
coal screened slack makes from 9s, 6d. to 10s. 6d. per ton; nuts, 
lls. 6d. to 12s, 6d. per ton. Coke is in demand at from 21s. 6d. to 
23s. per ton. 

All the heavy establishments at the East End continue full of 
work, the chief difficulty being to get adequate supplies of material. 
All the best qualities of irons are in brisk request, more especially 
the favourite brands for the manufacture of high-class crucible 
steels. During the three months ending March 31st more Swedish 
iron was used in Sheffield by the crucible steel firms than in any 
other previous period of which there is record. The high prices 
of Swedish iron are certain to be maintained, as there has been a 
further advance in the cost of charcoal, which is an important 
factor in the production of that material. The output of steel in 
Sheffield is now beyond precedent, while a large weight is required 
for home consumption, and the Australian Colonies are very heavy 
customers, as well as Canada, South America, and Japan. The 
Japanese demand for Sheffield productions has greatly increased 
of late, not merely in steel and railway material, but in all classes 
of tools, even engraving tools and similar articles. 

The Government is at present a very heavy important customer 
in Sheffield, both in the heavy and the light trades. 

In the lighter staple trades there is rather less doing. The war 
has added to the demand for certain special classes of goods, but 
has curtailed business in the general run of work. The higher 
grades of cutlery and plating departments are most busily em- 
ployed, and .file manufacturers report briskness, particularly on 
Government account, the ordinary trade not being so good. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 

It is satisfactory to report that the pig iron market in this 
district is more favourable to makers and other sellers this week 
than it has been since the holidays, the downward movement in 
prices, caused chiefly by the news from the United States, having 

n checked ; indeed, there is now a tendency upwards. The 
‘“bears” made the most of the opportunity to depress the value 
of warrants afforded by the reports from America ; indeed, they 
carried their operations too far, and brought about a reaction. 
What has reds the market has been the intelligence that the 
Americans were likely to have a larger production than consump- 
tion of iron during the coming summer, and in consequence it was 
expected that they would be competing for the continental trade as 
they did in 1898, Already it was stated they had got some good 
orders on European account. Weak holders of warrants became 
alarmed at these reports, and endeavoured to get rid of the 
warrants they held. This c—- the market, and brought 
prices down, so that April closed with Scotch warrants 5s. 114d. 
~ ton cheaper than the best price of the month, and Cleveland 

. 10d. cheaper, both being reduced to figures lower than 
anything taken since the middle of March. However, the hammer- 
ing down of prices was carried too far, and since Tuesday the 


market has improved. Still the amount of business now being 
done is only small, but it would be larger if there was more iron 
available for sale. Scarcely any Cleveland iron can now be pro- 
cured for early delivery, and just now the warrant market is not 
settled enough to induce traders to sell or buy for forward delivery. 
There is for the present very little inclination on the part of either 
producer or consumer to operate even for next half year, and 
there is nothing to be done for prompt, every one being either well 
sold or bought, so that the market is just now rather quiet. 
Sellers all the week have kept to 77s. per ton for early f.o.b. 
deliveries of No. 3 Cleveland G.M.B. pig iron, but buyers offer 
nothing like that, 75s. to 76s. being their figures, rates which will 
not be entertained for a moment by producers. As much as 
78s. 6d. has been paid this week for No. 3 Cleveland iron, but it 
was for a lot to be delivered at once; in fact, the steamer was 
waiting for it. No. 4 Cleveland foundry pig iron has been at 76s. 
all the week, and grey forge at 75s., these qualities being less 
affected by the movements in the warrant market than No. 3. 

Never in the history of the hematite iron trade of this district 
have the requirements so far exceeded the supply as at present. 
East Coast hematite pig is practically unobtainable for early 
delivery, and for forward delivery makers will not sell mixed 
numbers under 87s. 6d. The fact that hematite iron is so scarce 
has compelled one of the leading firms of merchants in the district 
to buy Spanish hematite pig iron, otherwise they did not see their 
way to execute all the contracts to which they are committed. 
The scarcity of hematite is quite unprecedented. Rubio ore is 
strong at 21s. per ton delivered Tees or Tyne. It is reported that 
the South Durham Steel and Iron Company, Limited, are contem- 
plating the erection of blast furnaces at their Stockton Malleable 
Ironworks for the production of hematite pig iron. 

A heavy decrease was reported for April in the stock of Cleve- 
land pig iron in Connal’s public warrant stores—12,804 tons— 
leaving only 28,378 tons in the store, the smallest quantity that 
Connal’s have, with one exception, ever had since they took the 
store over from the Cleveland Iron Store Company in 1876, the 
exception being in 1892, when the Durham miners’ strike paralysed 
the iron trade of the North of England, and reduced the stock to 
10,000 tons. Almost every day last month showed a decrease in 
the stock. Merchants would like to see the stock at least 50,000 
tons larger than it is, and then they would not be in such straits 
to get supplies of iron. At present they have to rely upon the 
producers, and some of these are considerably behind with the 
execution of their orders. The stock of hematite pig iron declined 
1765 tons during April, only 4060 tons being left in store at the 
close of the month. 

Pig iron exports from the Cleveland district during April were 
heavy, much above the April average : but they fell short of those 
of the previous month, and of April, 1899. The quantity was 
119,337 tons, as compared with 135,553 tons in March, and 
130,416 tons in April last year. The decline was due to the re- 
striction in business with Scotland and Wales, owing to the higher 
prices ruling in Cleveland. Cleveland warrants have been as much 
as 3s, 7d. per tonabove Scotch, a greater difference than has ever 
before been reported ; usually Cleveland iron is 4s. to 5s. per ton 
lower than Scotch. Owing to the existing state of affairs, Scotch 
founders have been able to buy Scotch iron at 6s. to 7s. per ton 
less than Cleveland iron would cost them, and naturally they have 
taken as little of the latter as possible. Thus, while in April, 
1899, no less than 41,951 tons of Cleveland iron were 
sent to Scotland, last month the quantity was only 19,931 
tons; and the average deliveries to Scotland from this dis- 
trict have this year been 23,000 tons monthly, whereas last 
year the average was 40,000 tons. Wales had only 380 tons 
last month, against 3100 tons in April, 1899. But the 
deliveries oversea have been extraordinary—93,516 tons—and 
have only been surpassed by those of March, when 100,042 tons 
were shipped. To Germany the shipments were very heavy, 
reaching 71,543 tons ; this quantity having been only once exceeded, 
viz., in the previous month, when 74,674 tons were delivered. In 
April last year 51,490 tons were sent, and in the corresponding 
month of the previous year 33,703 tons. A considerably large 
business was also done with Belgium and France. 

The manufactured iron and steel industries continue very satis- 
factorily situated, there being plenty of work for everybody ; in 
fact, too much forsome. Several firms complain that they cannot 
get men enough, and that the men they have do not attend as 
regularly to their work as they might. That, however, is not an 
unusual complaint when wages are very high. Prices are very firm 
in all branches. Common iron bars are at £9 10s.; iron ship plates, 
£8 10s.; steel ship plates, £8 7s. 6d.; iron ship angles, £8 7s. 6d.; 
and steel ship angles, £8 5s.; all less 24 per cent. f.o.b. Heavy 
steel rails are at £7 15s. net at works ; the inquiry is rather slack, 
but contracts in hand are enough to keep the mills fully employed 
for several months. 

At various times during the last twelve months rumours have 
been afloat in this district as to the establishment of large armour 
plate works near Middlesbrough. This has been revived during 
the past few days, and apparently has a better foundation than 
previous rumours have had ; in fact, there is good reason to believe 
that the report is correct, though reliable information as to details 
is not forthcoming. The works, it is stated, are to be erected on 
a site on the south bank of the Tees, near to Southbank Station. 
Some 98 acres of land, formerly belonging to the Cargo Fleet Jron 
Company, have there been acquired for industrial purposes, 
bounded on the one side by the river, and on the other by the rail- 
way. Practical men have been sent to Germany, and also to the 
United States, to study the methods of manufacture there. 

Wages matters in the engineering industries are again demand- 
ing attention. The representatives of the Amalgamated Society 
of Engineers on the North-east Coast renewed their application 
for an advance, but the employers have intimated that the appli- 
cation cannot be granted, the situation being practically the same 
as when the last application was made. The Tees and Hartlepool 
branches of the National Amalgamated Society of Enginemen, 
Cranemen, Boilermen, Firemen, &c., have been seeking an advance 
of 2s. 6d. per week, which the employers cannot see their way 
to grant. They say the men are receiving wages higher than 
have ever before prevailed, and to still further increase the cost 
of production would inevitably result in the present decreasing 
supply of orders being further checked. 

The coal trade is extraordinarily active, and coalowners have 
great difficulty in satisfying their customers. Very little coal is 
available for sale for early delivery, and prices, especially of steam 
coals, have been advanced, best steam coals being now at 19s. to 


20s. per ton f.o.b., and smalls, which are very scarce, have been * 


sold at 13s. and even more. Best gas coals cannot be had under 
17s. f.o.b. Blast furnace coke readily realises 28s. 6d. per ton at 
furnaces. The Durham Mining Conciliation Board on Tuesday 
gave the miners 74 per cent. advance of wages, bringing them up to 
464 per cent. more than the-basis of 1879, It was only in February 
that 5 per cent. advance was given. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a good deal of excitement in the Glasgow pig 
iron market this week, but the amount of business done has not 
been very large. The general belief is that a “corner” has been 
arranged in hematite pig iron, in which southern operators are in- 
terested, and for this reason business has been proceeding on 
‘Change in Glasgow with more than usual caution. The 
recent breakdown of prices in America afforded a great induce- 
ment for the ‘“‘ bears” to sell warrants, but it is not very clear to 
what extent local operators are involved, or whether the “‘ corner” 
is likely to have serious consequences. There is little or no abate- 
ment in the demand for hematite pigs on the part of consumers, 
and there can be no doubt that a “corner” in warrants 
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might tend to raise prices very considerably against those who may 
have sold for a fall and now require to purchase to cover their 
oversales of hematite iron. Business has been done this week in 
Scotch warrants from 71s. 94d. to 72s. 104d. cash, and 71s. 11d. to 
73s, 14d. one month. There is very little domg in Cleveland warrants 
on account of their great scarcity, small lots have changed hands at 
75s. cash, 75s. 3d. one month, and 75s, 6d. for delivery in twenty- 
one days. The transactions in Cumberland hematites have varied 
from 84s. 104d. to 84s. 24d. cash, and some business has also been 
done at 84s. 9d. for delivery in six days, but no transactions are 
taking place for one month owing to the squeeze in the market. 
During the last ten days the price of West Coast hematite has been 
forced up about 3s. per ton. 

The prices of makers’ pig iron are as follows :—Govan f.o.b. at 
Glasgow, No. 1, 75s.; No. 3, 74s. 6d.; Monkland, not quoted ; 
Wishaw and Carnbroe, Nos. 1, 83s. Nos. 3, 79s. 6d.; Clyde, No. 1, 
89s.; No. 3, 79s.; Gartsherrie and Calder, Nos. 1, 90s.; Nos. 3, 80s.; 
Summerlee, No. 1, 92s. 6d.; No. 3, 81s.; Coltness No. 1, not 
quoted ; No. 3, 81s.; Glengarnock at Ardrossan, No. 1, 88s. 6d.; 
No. 3, 79s.; Eglinton at Ardrossan or Troon, and Dalmellington 
at Ayr, Nos. 1, 80s. 6d.; Nos. 3, 78s.; Shotts at Leith, No. 1, 90s.; 
No. 3, 80s.; Carron at Grangemouth, No. 1, 91s.; No. 3, 82s. 6d. 
per ton. 

Scotch hematite is quoted by merchants 89s. per ton for delivery 
at the steel works. 

Since last report an additional furnace has been put in blast, and 
there is now a total of 85 in operation, compared with 83 at this 
time last year; and of the total 40 are producing ordinary, 39 
hematite, and 6 basic iron. The hematite output is rather less 
than it was twelve months ago. 

The reduction in the Glasgow warrant stores of Messrs. Connal 
and Co. during the past week has been fully 5000 tons, and the 
total reduction since the beginning of the year in these stocks is 
now upwards of 90,000 tons. 

There is a very good business doing in the coal trade. The past 
week's shipments from Scottish ports have amounted to 213,940 
tons, compared with 207,072 in the preceding week, and 191,484 
in the corresponding week of last year. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE holiday influences are now fairly at an end, and, this week, 
work all over the district in all the staple trades has been vigorously 
resumed. One difficulty, and this is daily becoming more notice- 
able, is the scarcity of labour. For a week or two agents from the 
large works have been visiting Ireland to secure men, and the first 
relay came to hand mid-week, but not to the extent required. 

Coal exports from the principal ports last week showed a great 
improvement. On one day, the 27th ult., Cardiff despatched 
thirty-eight steamers to foreign destinations, with 80,000 tons of 
coal, and it is tolerably well understood at the ports that Admiralty 
orders alone promise to give much additional tonnage. The 
statement on ’Change, Cardiff, is that arrangements are under 
consideration for increasing stocks at all the Mediterranean and 
Red Sea bases. This would be on Admiralty account. In addition, 
foreign demands are on the increasing ratio. France imports 
largely from Cardiff and Swansea. Genoa is a great buyer both of 
coal and fuel, Russia and Belgium, Denmark and Spain, are 
prominent and steady importers. Home consumption during the 
present activity in all branches is also largely on the increase, and 
occasional stoppages for supplies are occurring frequently in the 
Swansea and adjoining districts. Estimates are now coming in. 
Cardiff Gasworks places its estimated expenditure for 1900-1 at 
80,000 tons. 

Most of the labour questions are in a fair way of being settled, 
and the only serious one now to the front is the friction caused 
amongst colliers by small minorities of non-Federationists being 
allowed to work in the collieries. In the Aberdare and Merthyr 
district this is to be brought to a point, and notices were handed 
in on May Ist to that end. It is expected that the minority will 
give way. In fact, this week half the non-Federationists have 
joined, hence strike is improbable. 

Last month the Cyfarthfa Company advanced the local price of 
coal 5s. per ton, owing, so ran the impression, to the fact that 
local authorities had increased the assessment on the coal output 
20 percent. This may have had something to do with it, but on 
May Ist the management generously returned to the old figures. 
I pointed out last week the unfairness of such assessments, which 
burdened a few, while the majority of coalowners escaped un- 
taxed. Possibly the inconsistency of this has been made clear to 
the local mind. 

At the beginning of the week it was reported on ’Change, 
Cardiff, that there was a good deal of congestion at collieries, and 
that for some classes of coal, principally best steam and Monmouth- 
shire semi-bituminous, prices ruled high. Since then, by mid-week, 
there has been little change, best and second steam have continued 
scarce, with strong demand and upward tendency in price, with 
the same stiffness in Monmouthshire coals. Closing prices were as 
follows :—Best steam, 22s. to 22s. 6d.; seconds, 20s. to 21s.; drys, 
18s. to 19s.; best small, 15s. 9d. to 16s.; seconds, 15s, 3d. to 
15s. 6d.; drys and other inferior sorts, 14s. to 14s. 6d.; best Mon- 
mouthshire, 20s. to 20s. 6d.; seconds, 17s. 6d. to 18s.; No. 3 
Rhondda, 21s. to 22s.; brush, 19s. 6d. to 20s.; small, 17s. to 18s.; 
No. 2 Rhondda, 16s. to 16s, 6d.; through and through, 14s. 9d. to 
15s.; small, 13s. 6d. to 14s. 

Patent fuel is in strong demand ; best, 19s. to 21s.; coke, furnace, 
30s. to 31s. 6d.; foundry, 32s. 6d. to 33s. 6d.; special foundry, 37s. 
to 38s. Pitwood advancing; 19s. 6d. to 20s. Iron ore, best Rubio, 
20s. to 20s. 6d.; Tafna, 19s. 3d. to 19s. 6d. Cardiff has been ship- 
ping fuel strongly to Rio, and Newport despatched an exceptional 
cargo of coke to Whitehaven. 

Swansea coal prices, on ‘Change, mid-day, were as follows :— 
Anthracite, best, 17s. 6d. to 18s. ; seconds, 14s. 6d. to 15s.; ordi- 
nary large, 13s. to 13s. 6d.; small rubbly culm, 9s. to 9s. 6d.; 
steam, 20s.; seconds, 17s. to 183.; bunkers, 16s. to 16s. 6d.; small, 
14s. 6d. to 15s. Bituminous coals by arrangement. Patent fuel, 
18s. to 20s. Coke, furnace, 30s. to 31s.; best foundry, 32s. 6d. to 
35s. Pitwood, 19s. 6d. to 20s. into trucks. Ores, Tafna, 20s.; 
Rubio, 21s. 

Swansea is despatching large cargoes of coke to Port Nolloth. 

Renewed vigour is now being shown at all the iron andsteel works 
from Blaenavon to Landore. 

This week’s accumulations of rails have been despatched from 
the chief works v+i@ Cardiff and Newport. Amongst them have 
been consignments for Syra and Pirzeus, and rails and railway iron, 
with 400 tons of coke, for Kurrachee and Bombay. Newport also 
sent away 400 tons rails to —. 100 tons rails to West Indies, 
and a cargo to Somerset. ales, too, has been importing rails, 
418 tons steel rails came in this week from Harrington, with 84 
bundles of fish-plates, consigned to Swansea Harbour Trust ; 300 
tons rails to Newport, Mon.; and Barrow sent this week to the 
Cwmfelin Tin-plate ig 150 tons steel rails, and 338 tons pig. 
Pig iron imports have been greatly on the increase this week, 
Barrow, Ulverstone, Millom, Harrington, figuring strongly ; ingot 
moulds have also been received from Ulverstone by the Bryngwyn 
Steel Company and the Express Steel Company. 

The forty-second annual meeting of the South Wales Institute 
of Engineers was held in Cardiff this week, when Mr. T. Evens 
was installed as president, and delivered his address. This was 
wincipally a survey of the Welsh coal trade and its possibilities ; 
Put one interesting fact was brought to light in connection with 
the steel industry. The president referred to the great and 
incessant demand upon the ores of Bilbao, and the exhaustion of 
supplies in some cases, but stated that a large district, also in the 
north of Spain, in the neighbourhood of Burgos, would soon be 
supplementing the shipments at Bilbao. 


animation this week. During the past week fluctuations in vig 
iron had been marked, Scotch sustaining a drop of 1s. 5d., an 
Middlesbrough 1s. 9d. In hematite there had been a rise of 94d. 
Shipments of hematite were in harmony with the increased atten- 
tion paid to this manufacture. In all, pig clearances were 11,489 
tons. Buyers were reported as keeping off, expecting American 
developments, but so far these are contined to gossip and state- 
ments proved untrustworthy. Hand-to-mouth business has been 
pect 9 in connection with tin-plate bars. In tin-plate there was 
not much change. Shipments last week were very large, and 
stocks much lower in consequence. Prices generally—iron, steel, 
&c.—as follows :—Glasgow pig iron warrants, 71s. 94d. to 72s. 6d. 
cash ; Middlesbrough No. 3, 75s., other numbers in proportion ; 
hematite warrants, 84s. 94d. for mixed numbers, f.o.b.; Cumber- 
land according to brand. 

Welsh bars, £9 10s. to £9 12s. 6d. ; angles at usual extras ; sheet 
iron, £11 2s. 6d. to £11 7s. 6d. ; steel sheets, £11 to £11 5s., with 
the usual extras for the higher figures. Steel rails, heavy, £7 7s. 6d. 
to £7 10s. ; light, £8 7s. 6d. to £8 10s. ; sleepers, angles, channels, 
&c., according to section and specification. Tin-plates : Bessemer 
steel coke, 16s. to 16s. 3d.; Siemens coke finish, 16s. 3d. to 
l6s. 6d. ; ternes, per double box, 28 by 20 C., 30s., 31s., to 34s. ; 
best charcoal, 16s. 6d. to 17s., according to finish of brand ; big 
sheets for galvanising, 6ft. by 3ft. by 30 g., perton f.o.t., £15 10s. to 
£15 15s. ; finished black plate, £12 10s. to £12 15s. ; Canadas, £12 
to £12 2s. 6d. ; galvanised sheets, 24 g., £15 to £16. 

Block tin : £136 2s, to £135 15s. ; spelter, £22. Lead : £16 18s. 9d. 
—: Chili bars, £75 15s. to £75 2s. 6d. 

he Maesteg authorities are moving in the matter of an electric 
lighting order. Bury Port is seeking to obtain the loan of £31,000 
for a water and drainage scheme. A Government inspector visited 
the place this week, but settlement was not completed. 

The tin-plate works have decided not to accept the employers 
offer of 24 per cent. The employers say that they fear bad times 
are ahead, and what with increased price of coke and tin bar, the 
advance sought cannot be given. The situation has been made 
more complex by the attitude of one of the largest employers in 
the trade, Mr. Gilbertson. He advises the men to join the union 
of the Steelworkers’ Association under the lead of Mr. John 
Hodges ; to give up the guidance of other agents, and the men to 
follow the machinery, namely, to turn out as much as they can. 
If they will do this, he for one will give their demands, 5 per cent. 
from June 5th. 

Mr. Oswald Thomas, assistant engineer Dowlais, has been 
appointed chief engineer to the Monmouthshire Steel and Tin- 
plate Works. 

I regret to announce the accidental death of Mr. Lee Davies, 
surveyor and mining engineer, Resolven. He was at work with 
two of his students in Eagles Bush Colliery, Neath, on Tuesday 
last, and was crushed by a fall. The students escaped, but two 
men engaged with them were severely injured. 

Some trifling labour difficulties at Giant’s Grave new works, 
Briton Ferry, and at Wharfes, have been settled. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE iron market in this country remains generally in an excel- 
lent position ; raw iron meets with strong demand, and is firm in 

rice as before, and malleable iron has also been briskly called for. 

n most departments of the finished iron trade employment has 

been further improving upon the week. Activity in the building 
line, though satisfactory on the whole, is yet a trifle less strong 
than at this time last year. Several wire mills have, according to 
the Rhenish Westphalian Gazette, not yet accepted the billets offered 
them for the first two quarters in 1901, waiting for a further 
development in the iron trade ere they make any definite 
arrangements, and the opinion prevails in many quarters that 
a certain amount of reserve with regard to purchasing, and 
the placing of forward orders, would only be advisable now, 
as the quotations for malleable iron may be inclined to 
move downwards later on when supplies have increased. Already 
the new steel works in the Saar district are sending heavy 
lots to the market, and their competition is felt pretty 
keenly in Rheinland-Westphalia. There is consequently good 
reason to expect the scarcity in billets and blooms to cease before 
long ; at present basis quotation for raw bars is M. 125 p.t.; billets, 
M. 135 p.t.; plates, M. 139 p.t., all free Dortmund, Ruhrort, 
Diedenhofen. Siemens-Martin qualities fetch about M. 15 p.t. 
more. The puddling works in Westphalia and in the Siegerland 
have been remarkably busy during winter, and have even been 
able to refill their stores. In a few special cases the price for 
blooms went up as high as M. 150 p.t., but this must be considered 
as an exceptional price, which would be ruinous to the consuming 
works if they had to pay it for long. Scrap iron, which was ex- 
tremely scarce for a considerable time, is now easily obtainable ; 
offers increase, and prices all round show a downward tendency, 
best scrap, that was paid with M. 105 p.t. a short time ago, being 
now sold at M. 100 p.t. and less, 

A lively occupation is going on at the bar mills, existing orders 
reaching in many cases up to end of present year; during this 
week and the last the number of fresh orders have been com- 
paratively small. Changes in prices cannot be reported to have 
taken place ; merchant bars, for delivery in the course of this 
year, cost M. 210 p.t. ; for the first two quarters in 1901, M. 215 
to 220 p.t.; bars in basic, M. 185 to 190 p.t.; the same in 
Bessemer, M. 195 p.t. Angles are sold at M. 220 p.t. ; rivet iron, 
M. 235 p.t. ; and rivets, good merchant quality, M. 300 p.t. The 
hoop mills are so well supplied with orders that they can only with 
difficulty execute them, and they are now asking very long terms 
of delivery. M. 195 p.t. remains the current quotation. 

Activity is being well maintained in the plate and sheet depart- 
ment, although fresh orders are, on the whole, not being secured 
in quite such large quantities as last year; prices for sheets 
remain stiff on M. 205 to 215 p.t. Heavy plates in basic cost 
M. 220; tank plates, M. 200 ; Siemens-Martin quality, M. 205 p.t. 
A fair number of fresh orders is secured at the girder mills, but 
the business in this branch of the iron trade has until now been 
steady and firm rather than vigorous; M, 147°50 to M. 150 p.t. 
may be considered the average quotation per ton at works, 
Statistic figures given in the Rhen/sch-Westphilische Zeitung 
show output of pig iron in Germany, including Luxemburg, to 
have been, in March of present year, 694,650 t., of which 133,615 t. 
were forge pig and spiegeleisen, 38,455 t. Bessemer, 389,955 t. 
basic, and 132,625 t. foundry pig. Production in February of 
present year was 620,707 t., and in March last year 709,039 t. ; 
from January lst to March 31st of present year 1,973,869 t. 
aoe produced, against], 991,818 t. for the same period the year 

ore. 

A good deal of liveliness is shown in the different branches of 
the Austro-Hungarian iron market, and buyers, though trying to 
hold back as long as possible from paying the prices now ruling, 
have had to give out a fair number of orders last week, as demand 
and activity in the various trades increase perceptibly. There has 
been = a rush on the market lately, and dealers who are anxious 
to refill their stores complain of the difficulty they experience in 
covering their requirements, 

A further upward tendency and much briskness in all depart- 
ments is reported from the French iron market, sheets, girders, 
and railway material meeting with a particularly good demand. 
Home inquiry is vigorous in Belgium, and the scarcity in malleable 
iron has even been slightly increasing of late; bars show much 
strength, being in uncommonly brisk request, and the works are 
hardly able to fulfil their ve gr Official quotations for 
merchant bars is M, 290f. p.t. For rails and girders the lively 
inquiry of former weeks continues, and there is no change to be 
reported in the prices for these articles ; some are even expecting 


e Exchange, Swansea, has been the scene of a good deal of 


a rise in quotations if the demand should increase, 


The general import to Germany during the first quarter j 

was 8,380,449 t., or 646,995 t. neg during the mae pd. 
year before, the falling off being chiefly noticeable in coal, sto ‘ 
drugs, corn, and cotton, while the import in ore, iron, scraps tae 
pitch, wood, and groceries, shows an increase. Total German 
export during the first quarter in 1900 was 7,843,651 t., or 834 O83, 
more than in the year before, increase being especially stro A 

coal, corn, drugs, and colours, while export in iron and = 
articles, in earth, and in ore, shows a falling off against the Pr 
period last year. 


THE NEWPORT HARBOUR COMMISSIONERS: 
WEEKLY TRADE REPORT. 


STEAM coal: The demand for all descriptions of coal is very good 
and prices firm. House coal in fair request, with prices unchanged 
from last week. Tin and copper remain nearly same as last week's 
quotations, _ Exports for week ending April 27th were :—Cog| 
foreign, 42,850 tons ; coastwise, 17,928 tons. Imports for week 
ending May Ist were :—Iron ore, 7850 tons ; manganese, 2800 tong « 
iron pyrites, 1300 tons ; pig iron, 380 tons ; scrap, 100 tons; pit: 
wood, 3044 loads ; shania 1330 tons, 

Coal: Best steam, 20s.; seconds, 18s. 6d.; house coal, best, 18s, 
dock screenings, 15s. to 15s. 6d.; colliery small, 14s. 6d. to 15s? 
smiths’ coal, 15s. Pig iron: Scotch warrants, 72s. 8d.; hematite 
warrants, 84s. 11d. f.o.b, Cumberland ; Middlesbrough, No, 3 
75s. 3d. prompt. [ron ore: Rubio, 20s. 6d. to 21s.; Tafna, 19s, 6d 
to 20s. Steel: Rails—heavy sections— £7 7s. to £7 10s.; light do, 
£8 7s, bd. to £8 10s, f.o.b.; Bessemer steel tin-plate bars, £7 5s. 
Siemens steel tin-plate bars, £7 7s. 6d.; all delivered in the district; 
cash. Tin-plates: Bessemer steel, coke, 16s. to 16s. 3d.; Siemens 
—coke finish —l6s. 3d. to 16s. 6d. Pitwood: 19s. 6d. to 2s, 
London Exchange Telegram : Copper, £76 7s. 6d.; Straits tin 
£130 15s. Freights: Easier. 


CATALOGUES. 


Louis Harper, Union-street, Aberdeen. New illustrated cata. 
logue of steel rope suspension bridges, 

Marion and Co., Soho-square, London. Temporary list of pro- 
cess apparatus and miscellaneous photographic materials, 

Chapman Valve Manufacturing Company, Indian Orchard, 
Mass., U.S.A. Catalogue and price list of valves and fire 
hydrants. 

The Atlas Engineering Company, Levenshulme, Manchester, 
““N” catalogue, machine tools. Some well-designed examples of 
drilling, milling, planing, and slotting machines, are illustrated in 
this catalogue. 

Joseph Adamson and Co., Hyde, Cheshire. Revised list of 
prices for flanging steel boiler end plates. The revision has been 
necessitated by the advance in cost of fuel. A section of the 
pamphlet is devoted to manholes and covers. 

E. R. and F. Turner, Limited, Ipswich. Illustrated catalogue 
and price list of food-preparing machinery, including corn and 
seed crushers, bean and maize kibblers, grinding mills, oi! cake 
breakers, chaff and grain weighing and mixing machines. 

Geo, Cradock and Co., Wakefield. This is the fifth edition of 
Cradock’s general wire rope catalogues. The book contains a de- 
scription of the process of manufacture of wire and rope as con- 
ducted at Wakefield. The catalogue is well got up in all 
particulars. 

Ashwell and Nesbit, Limited, London and Leicester. This book 
describes the ‘‘ Leicester Plenum” system of warming and ventilating, 
and illustrations and particulars are given of the buildings which 
have been installed with warming and ventilating apparatus by 
this tirm. The book is well printed in two colours throughout, 
and the half-tone illustrations are up to the highest standard, 


New Company.—The Tat Bank Foundry and Engineering Com- 
pany has just been registered, with a capital of £2 in £1 shares, 
to acquire the business carried on at the Tat Bank Foundry, Old- 
bury, and elsewhere, as G, Glazebrook and Co., and to carry on the 
business of iron, brass, and metal founders, engineers, &c. 


Mr. GeorGe Herriot.—The principal Board of Trade Officer 
for the Clyde and West Coast of Scotland, has reached the age 
limit, and retires at the end of this month. Mr. Herriot, who 
was trained in the Clyde district, was senior engineer of the White 
Star Line, when he entered the service of the Marine Department 
in London, He was transferred subsequently to Liverpool, and 
thence to Glasgow in 1876 as second-class shipwright and engineer 
surveyor, On the retirement of the late Mr. Hannah ten years 
later, Mr. Herriot was made first-class surveyor, and 1890 he 
succeeded Captain Price as chief district officer. During his period 
of service there have been notable advances in the shipbuilding 
and marine engineering industries, and the duty of representing 
the Board in all these developments was neither light nor easy. 
To his work of supervision, Mr. Herriot brought not only know- 
ledge that came of wide experience, but sound judgment and tact. 
The best wishes of all concerned in the haeliing dees of the 
Clyde go with him in his retirement. 


TRADE AND BvusINEss ANNOUNCEMENTS, — The New ‘Taite 
Howard Pneumatic Tool Company, Limited, notify that on 
and after the Ist May, the address of its warehouse and show- 
rooms will be 198, Upper Thames-street, London, E.C.—Mr. Frank 
F, Wellington has purchased the business of the Motor Develop- 
ment Corporation, Limited, tube department, of which he has 
hitherto acted as manager.—Messrs. Wertheimer, Lea, and Co., 
printers, &c., inform us that, owing to the termination of their leases 
at London Wall, and the decision of the Corporation to widen that 
thoroughfare, they have been compelled to obtain new premises for 
the works, and to transfer the offices to 46 and 47, London Wall. 
—The Linde British Refrigeration Company, Limited, has just 
received an order for a 50-ton refrigerating plant for the South 
African Cold Storage and Supply Company, Limited, Cape Town. 
—Dorman, Long, and Co., Limited, Middlesbrough, have got the 
contract for the new electric construction works for the British 
Westinghouse Electric and Manufacturing Company, Limited, to 
be erected at the Trafford Park Estate on the Manchester Ship 
Canal; there are about 10,000 tons of steel work in the buildings, 
and the area of the shops’ floors is about 22 acres. They have also 
the contract for similar work for the British Thomson-Houston 
Company’s new works to be erected at Rugby, in which there are 
about 2000 tons of steel work.—The refrigerating installations, for 
what are stated to be the three largest meat-carrying steamers 
afloat, the Suffolk, Norfolk, and Sussex, their meat-carrying 
capacity being 130,000 carcases of mutton, dairy produce, &c., 
have just been completed by J. and E. Hall, Limited, of Dartford, 
the owners of the first two steamers being Birt, Potter, and 
Hughes, and Wm. Milburn and Co., of the latter ship. The 
refrigerating machines, which are on Hall’s dry air carbonic 
system, are placed entirely in the main engine-room, where the 
harmless nature of the refrigerant used can under no circum- 
stances become a source of trouble. The machines also come 
under the attention of the engineer on watch, and do not occupy 
useful space in any other part of the ship.—The Richmond Rolling 
Mills, at. Stockton, which were recently acquired by Mr. James 
Riley, who for many years occupied a prominent position in the 
Scotch iron and steel industries, will be re-opened next week for 


the manufacture of bars, hoops, and strips. 
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AMERICAN NOTES. 
(From our own Corres, ondent.) 
New York, April 17th, 1900. 

Tue commercial and railroad situations ore 
eatisfactory. Banking interests look with favour 
upon the continuance of increased railroad earn- 
ings and heavy traffic. The volume of, money is 
abundant for all requirements. The shipment of 
gold abroad is attracting a little attentionin view 
of the large counts in our favour from the other 
side, Business in general is picking up, and even 
puilding operations are more encouraging than 
they were a month ago. Advices from the 
leading representatives of iron and steel interests 
warrant the conclusion that the situation there is 
a great deal better than the excitement in the 
stock market would indicate. The shutting down 
of a few mills by one great combination started a 
rumour that over-production had at last overtaken 
the industry, and this resulted in a great deal of 
excitement. The rumours were, however, with- 
out much foundation. Advices by wire from all 
leading steel centres throughout the country 
north and south warrant the assertion that the 
industry was never in better condition, with the 
exception, of course, that mangfacturers are 
coser on to the heels of consumers than they have 
been for three years. ‘There is no danger of any 
reaction, and not much room for a pronounced 
decline in prices. Steel rails are selling at 35 dols., 
where they were some time ago; billets have 
dropped 1 dol.; foundry iron is about 75 cents, or 
] dol, lower ; bessemer pig is the same ; merchant 
steel is weaker, but not weakening ; plate iron is 
2dols, to 3 dols. per ton less than during March, 
but structural material holds its own, because of 
the extraordinary requirements presented by 
bridge builders and others. The volume of busi- 
ness in bituminous coal is beyond all record. 
Heavy orders are coming from abroad for ship- 
ment, and as soon as details can be arranged we 
will enter upon the exportation of bituminous coa! 
ona scale of magnitude not dreamed of two years 
ago. All of the industries are in a prosperous 
condition, but there is a downward tendency in 
prices, which is having a conservative effect upon 
buyers, and preventing them from rushing in 
orders like they did last year from three to six 
months before they wanted the material. Crop 
reports are all right, but it is too soon to express 
opinions of any commercial importance. — Pre- 
parations are being made in the South to raise an 
11,000,000 bale crop, and this figure will probably 
be equalled, although the present crop is not 
much over 9,000,000 bales. High prices for cotton 
are stimulating farmers to extend the cotton area. 
There is quite a fight in progress between New 
York and Montreal for the control of the wheat 
traffic. A company has been organised in Canada 
for the building of ships and barges, and the con- 
struction of elevators and warehouses in addition 
to the construction of a 95-mile air line between 
Toronto and Montreal, by which means the pro- 
moters think they will be able to exercise a de- 
cided control over the diversion of the wheat 
traffic to the detriment of New York. It looks 
as if a commercial war were on in earnest. 


LAUNCHES AND TRIAL TRIPS. 


WatTurtvs, screw steam yacht; built by Haw- 
thorns and Co., Limited, Leith ; to the order of, 
His Imperial and Royal Highness the Archduke 
Carl Stefan of Austria ; dimensions, 217ft., 27ft. 
6in., 16ft. 2in., moulded to main deck ; engines, 
triple-expansion, 18in., 28in., and 49in. by 33in. 
stroke, pressure 180 lb.; constructed by, the 
builders ; the yacht was built from designs, and 
under the superintendence, of Mr. Alfred H. 
Brown, of London ; launch, April 30th. 

Lucia, steel screw steamer ; built by, Craig, 
Taylor, and Co., Stockton-on-Tees ; to the order 
of, Messrs. Fratelli Cosulich, Trieste ; dimensions, 
290ft., 42ft. 6in., and 18ft. 10in., moulded ; 
engines, triple-expansion, 2lin., 35in., 57in., by 
39in. stroke, pressure 160 constructed by, 
MacColl and Pollock ; trial trip, April 25th. 

SavGaRa, steel screw steamer; built by, the 
Tyne Iron Shipbuilding Company, Limited ; to 
the order of, Elder, Dempster, and Co.; dimen- 
sions, 325ft., 45ft., 22ft. 2in. moulded ; engines, 
triple-expansion, 23in., 37in., 6lin., by 42in. 
stroke, pressure 1601b.; constructed by, the 
North-Eastern Marine Engineering Company, 
Limited ; launch, April 28th. ; 

MONTREAL, twin-screw steamer ; built by, C. S. 
Swan and Hunter, Limited; to the order of, 
Elder, Dempster, and Co.; dimensions, 470ft., 
56ft., and 42ft. 9in. to the shelter deck ; to carry, 
about 10,600 tons deadweight; engines, twin- 
screw triple-expansion, 22in., 37in., and 6lin., by 
48in. stroke ; constructed by, the Wallsend Slip- 
way and Engineering Company, Limited ; cargo 
capacity about 8000 tons measurement, accommo- 
dation for about 750 head of cattle; launch, 
April 28th, 

TvcareEL, passenger and mail steamer ; built 
by, John Reid and Co., Limited, Whitewich ; 
to the order of, the Campania Sud Americana de 
Vapores, Valparaiso ; dimensions, 400ft., 44ft.; 
tocarry, about 4000 tons: engines constructed 
by, Dunsmuir and Jackson, of Govan. 

RvtH, steel screw steamer; built by, C. 8. 
Swan and Hunter, Limited ; to the order of, Mr. 
Waags, of Christiania; dimensions, 
S0ft., 48ft., and 27ft. 6in.; to carry, 7000 tons 
deadweight ; engines, triple-expansion, 234in., 
o*in., and 64in., by 42in, stroke ; constructed by, 
Thomas Richardson and Sons, Limited ; trial trip, 
April 26th, 
‘ DELTA, steel screw steamer; built by, C. 8. 
a wan and Hunter, Limited ; to the order of, the 
a and African Steam Navigation Company, 
mited ; dimensions, 195ft., 28ft., and 12ft. 6in. ; 
— constructed by, J. P. Rennoldson and 
Sons, South Shields ; intended for the African 
re trade, and as feeder for the larger vessels 
of the company’s fleet ; April 28th. 


ORTABLE Lamps on Raiways.—The Russian 
antey of Ways of Communications has decided 
ae the railway guards with special por- 
ag lamps, which will be supplied free of charge 
© those travellers who wish to read. 


THE PATENT JOURNAL. 


Condensed from a ~ Oficial Journal of 
atents.” 
Application for Letters Patent. 


*.* When been “ communicated” the 
name an ress of the communicating party are 
printed in italics. “ 


19th April, 1900. 


7242. Pastepoarps, A. W. Benfield, 
nidon, 
7243. Trouser Ciir, T. E. Howarth, Newcastle-on- 


'yne. 

7244. Srraprep Ripinc Lecorne, B. Jealous, Peter- 
borough, 

7245. PLates for Seconpary Batrertes, H. Leitner, 
London. 

7246. Seconpary Batrery, H. Leitner, London. 

7247. Back Sicur for Riries, &c., W. Rowthorn, 
London. 

7248. Grippinc Device for BicycLe Pepas, C. Denny, 
London. 

7249. A Puzzie, J. Shaw, London. 

7250. SIGNALLING by Sounp on Rartways, H. E. A. 
Cousin and L. J. H. Rochatte, London. 

7251. Hair Pins, C. M. Atkinson, London. 

7252, ManuracturREe of Licuts, H. Bleach and H. 
d’Alquen, London. 

7258. Gas and Hyprocarnon Motors, J. Seraine, 
London. 

7254, SuH1eLpfor Mititary Purposss, J.T. R. de Morley, 
London. 

7255. or Recerracies, C. H. Davies, Bir- 
mingham. 

7256. ComBInep Tent and Knapsack, J, Conley and W. 
E. Stubbs, London, 

7257. Toy or Novecty J. B. Stokes and C. 
Corn, Cardiff. 

7258. Stoprers for Jars, T. Sutcliffe and A. Carlton, 
London, 

7259, ELevator for Prinrinc Macuings, A. Bradley, 
London. 

7260. SHuTrLe Binpers, F. Babcock, H. Metz, and E. 
Trachsler, London. 

7261. SuLpuuRIsED Dygsturr, O. Imray,—(Die Farbh- 
werke vormala Meister, Lucius, and Briining, Ger- 
many.) 

7262, DentaL Eworves, H. W. and J. H. Heinz, 
London. 

7263. GoocLes, H. Newbold, London. 

7264. Removinc Rust from Iron, G. J. C. Marie, 
London. 

7265. Treatment of Martrers, C. Brueder, 
Kingston-on-Thames. 

7266. Pumps, G. W. McGill, Kingston-on- 
Thames, 

72 7. PLantTinG SuGar-cang, J. A. Aniello and J. G. 
Moll, Kingston-on-Thames. 

7268. WasHING BaRRELS, G. Schock, London. 

7269. Driving Apparatus for VeHICLEs, H. Preuss, 
London. 

7270. OrpNANCE, W. Simpson, London. 

7271. Mountine for Layinc MACHINE Guys, J. Formby, 
London. 

7272. Carson E_ectropes, H. Baker, London. 

7273. Posta, Wrappers, J. Dewrance, London. 

7274. NON-REFILLABLE Bortte, R. J. Bogue, London. 

7275. Taps, W. H. Bushell and L. R. 8. Tomalin, 
London. 

7276. COMPRESSING APPARATUS, J. Westaway, London. 

7277. Avuromatic AppaRATus for FEEDING PaPER to 
PRINTING Presses, F. W. Golby.—( A. Kénig, 

* Germany.) 

PRINTING Presses, 8S. G. Goss, London. 

279. SuppLy1nG Hor Liquips, E. W. Parish and J. W. 
Eady, London. 

7280. VARIABLE SPEED Devices, H. H. Lake.—(W. L. 

Schellenbach, United States.) 

7281. FaBric FinisHinc Macuines, A. Schiffers and M. 
Kemmerich, London. 

7282. Propuction of Meracuic C. M. Joseph, 
London. 

7288. Ficrersand Coup.ines, C, E. Chamberland, 
Loudon. 

7284. Sirens, W. May and The Pulsometer Engineering 
Company, Limited, London. 

7285. ELectric Rattways, R. C. Parsons, R. Belfield, 

and W. Chapman, London. 

7286. TREATING Flour, Avedyk, London. 

7287. Execrric Rattways, L. Henne and G. Schén- 
felder, Liverpool. 

7288. CaRRIAGE Lamps, F, Lafaurie and H. Potel, 
London. 

7289. Lace Macuines, C. Martin, London. 

729. AppaRaTus for SETTLING Liquips, A. Goriainoff, 
London. 

7291. PRopUCING ANTHRAQUINONE Dygsturrs, H. E. 
Newton.—{The Farbenfabriken vormals F, Bayer and 
Co., Germany.) 

7292. Makino BLveTrisazo Dyesturrs, H. E. Newton. 
iken vormals F, Bayer and Co., Ger- 
many.) 

7293. ConsTRUCTION of STEEL Pipes, A. W. Farnsworth, 
London. 

7294, SuspenpERs, H. G. Macwilliam, London. 

7295. Screens for Firg-arMs, H. Meyer, London. 

72%. Pocket Kyives, J. C. Lewis, L. M. Haight, and 
W. H. Jenkins, London. 


20th April, 1900. 


7297. “The Perrection ABsorBENT,” J. Ball, London. 

7298. Boot Dressinc, E. Stavenow, London. 

7299, ComBinep CycLe Stanp and Footrest, G. Lewis, 
Berkeley, Glos. 

7300. CartrRipck ApapTers for Riries, J. K. Ewart 
and W. K. Webster, Glasgow. 

7301. MANUFACTURING AceETIC AciIp, E. A. and J. 
Behrens, Manchester. 

7302. PREVENTING PunctuRE of TrrEs, A. H. Day, 
Bristol. 

7303. KetrLes, W. George, Keighley. 

7304. Eae-cup, N. Cutler, Birmingham. 

7305. Cuatrs, J. Shaw, Willington-on-Tyne. 

7306. Licut or SIGNALLING Towers, W. M. Walters, 
Liverpool. 

7307. Castors, C. Lee, Birmingham. 

7308. Incor - casTING Movu.ps, J. Ward, Airdrie, 
Lanarkshire. 

7309. Hat Hooks, E. C. Camelinat and G. W. Head, 
Handsworth, Staffs. 

7310. VaLve Apparatus for CisteRNs, W. Thomson, 
Glasgow. 

7311. System of Heatinc CyLinpERs of PAPER-MAKING 
Macuines, J. Dixon and T. T. M. Lumsden, 
Glasgow. 

7312. Auro-cars, A. Farnell, Coventry. 

7313. ConvERTING RecipRrocaL Motion, A. Farnell, 
Coventry. 

7314. Fiuips by Exectricity, R. C. Sayer, 
Bristol. 

7315. Tuses, H. Perrins, London. 

7316. MEANS for DaMMING TORRENTS, G. Serrazanetti, 
Manchester. 

7817. INGREDIENTS of Sauce, J. Scholze, Bonn- 
on-the-Rhine. 

7318. Sowina Macuings, F. Flich and A. Firlinger, 
Berlin. 

7319. FURNITURE Poxisu, A. J. Marley and A. Turner, 
London. 

7320. SounD DEADENER, A. Thode and Co., London. 

7321. Evecrric Rotatine Insucator, A. Thode and Co., 
London. 

7322. INCANDESCENT E.ectric Lamp, W. E. Irish, 
London. 

7328. Macuing for Countine Gram, 8. C. Stone, R. P. 
Taylor, and C. H. Stone, Birming! 

Boarps and Scares, W. Ripper, Shef- 

eld. 

7325. GRINDING Apparatus, F, W. London. 

7326. CIGARETTE MAcHrine, N. du Brul, London, 


7327. Cicaretre Macuings, N. Du Brul, London. 
7328. CiGAR-BUNCH Macuines, N. Du Brul, London. 
7829. Sappies, A. Cuthbert, London. 

7330. ProsecTiLes, C. A. McEvoy, London. 

7331. Matrer, C. D. Abel. —(Actien-Gesell- 
achaft fiir Anilin-Fabrikation, Germany.) 

7332. CoLouRING Martrsr, C. D. Abel.—(Actien-Gesell- 
schajt fiir Anilin-Fabrikation, Germany.) 

7333. CoLouRING Matter, C. D. Abel.—( Actien-Gesell- 
achaft fiir Anilin-Fabrikution, Germany.) 

7334. CarriaGE for QuicK-FIRING Guns, A. G. Bagot, 
London, 

7335. Motors, J. linray.—(Société Industrielle des Téle- 
phones, France.) 

7336. Paw. MecuantisM, W. Beresford and J. R. Crellin, 
London. 

7337. Apparatus for Heatinc Water, F. Hatcher, 
London. 

7338. Provectites, J. M. Chapman and A. Egan, 
London. 

7339. Gear for Motor Cars, R. R. von Paller, 
London. 

7340. Coupiinas, E. C. F. Otto and E. C. F. Otto, jun., 
London. 

7341. INTERNAL Combustion Enoines, J. R. Rickard, 
London. 

7342. Reversinc Gear, J. R. Rickard, London. 

7343. PackaGes for FRAGILE ARTICLES, J. Robinson, 
Manchester. 

7344. Casu B. T. O’Brien, Manchester. 

7345. Spur Fasteners, A. B. Jackson, London. 

7546. Preumatic Carriers, B. C. Batcheller, London. 

7347. NUMBERING MECHANISM for PRINTING MACHINES, 
H. H. Lake. —W. H. Hansell, United States.) 

7348. PrRintING and Strips of Paper, H. H. 
Lake.—(W. H. Hansell, United States.) 

7349. Rivets, R. H. Sperling, London. 

7350. Boor-LEVELLING Macuines, J. J. Heys, London. 

7351. Looms for MANUFACTURING PILE Lack, E. Leroux, 
London. 

7352. Tosacco Pipgs, A. L. Brumfield, London. 

7853. Apparatus for Heatinc Arr, S. A. BI 
London. 

7354. CLutcH Mecuanism, J. E. Bousfield.—(Soci¢té 
Wehrle et Godard Deamareat, France.) 

7355. MicropHongs, J. Cerpaux, London. 

7356. ELecrric Lamps, E.Schattner and F. W. Harmer, 
London. 

7357. Gas Lamps, E. Schattner and F. W. Harmer.— 
—(M. Cohen, Germany.) 

7358. Motor VeniciEs, C. Pollak, London. 

7359, TripLe VaLvE for Brakes, G. W. Johnson.—(W. 
B. Mann, United States.) 

7360. Compressinc Hay, C. Luzzatto and The Com- 
pany Eisenwerk (vorm. Nagel and Kaemp), A. G., 
London. 

7361. RevoLtvinc Sutky Hay A. R. Black, 
London. 

7362. MrTALLIC Packine, J. M. Garrett, London. 

7368. Arn Compressor, J. Lapierre, London. 

7364. DESILVERISING Apparatus, 8S. Fredinnick and 
A. Wetzstein, London. 

7865. AppRESSING Macuings, W. H. Wheatley.—(2. 
Maswell, United States.) 


ise, 


7366. CasEmMENT Winpows, H. Pieper, 
London. 
7367. CORRESPONDENCE Paper, E. Kretschmann, 
London. 


7368. LuaGace CARRIERS or SATCHELS, N. B. le Fevre, 
London. 

7369. Pipes, R. 8. R. von Traunfels, 
London. 

7370. Picktinc and WasHinGc Macutnes for SHEET 
Mera, O. and E. Gauhe, and C. Gockel, London. 
7371. Opera W. Salt.—(P. Jacyuemin, France.) 

7372. ELectropes, A. Tribelhorn, London. 

7373. Formation of Drum Winpincs for Dynamo 
Evectric Macuixes, W. Langdon-Davies and A. 
Soames, London. 

7374. CLtutcH Mecuanism, T. H. Williams, London. 

7375. Burrers, A. Spencer, London. 

7376. Steam Borers, J. E. Thornycroft, London. 

7377. Apparatus for Weavinc Damask, G. Harrison. 
4G, Alzati, Italy.) 


21st April, 1900. 

7378. AERATION of Liquips, C. Vogt, London. 

7379. VELOcIPEDE, J. and M. Newton, London. 

7380. Puzzix, 8S. M. Rawland, Liverpool. 

7381. Propucinc PHorocrapuic Pictures, C. A. Burg- 
hart, Manchester. 

7382. Eco Incupators, A., J., and G. Lyons, Man- 
chester. 

7383. FILTERING Mepivm, C. Sharples, Manchester. 

7384. Ort Enornes, A. B. Collis, Southampton. 

7385. Water FiLTerinc Apparatus, F. J. 
Glasgow. 

7386. MACHINE for MAKING OvaLs, J. and T. Hill, Stoke- 
on-Trent. 

7387. MAKING ANIMALS INVISIBLE in WARFARE, J. Lee- 
mann, Manchester. 

7388. CoLouRINe Fasrics, G. Comber and J. C. Chorley, 
Manchester. 

7389. Feep-waTeR Heaters, C. A. Nelson, Glasgow. 

7390. CuTrer Bar, W. H. Hodges, Glasgow. 

7391. Tapes to PREVENT TEARLNG of LapiEs’ DivipEeD 
Skirts, J. H. Thraves, East Nottingham. 

7392. ELectro Moror, A. Lehner and A. von Diiuber, 
Berlin. 

7393. SprnpLes of Frames for SpinninG Corton, T. 
Ashworth and J. 8. Gaunt, Manchester. 

7394. Sprnninc Frames, T. Ashworth and J. 8. Gaunt, 
Manchester. 

7395. Pumps, G. W. G. Booker and H. Repenning, 
Birmingham. 

7396. TypEwritTeR, J. J. Carter, Clonskeagh, Co. 
Dublin. 

7397. Device for Sorreninc Water, W. Pemberton, 
Newcastle-on-Tyne. 

7398. Rat Snarer, C. J. Dyson, North Woolwich. 

7399. ELecrric Apparatus for the Scatp, A. Perazzi, 
London. 

7400. Spiint for CurinG Bunions, &c., T. Holland, 
London. 

7401. Ventizators, &c., J. J. and W. R. Rawlings, 
London. 

7402. Toy, E. J. Taylor, London. 

7403. Winpow Fasteners, A. Graham, London. 

7404. Cooxinc Ranogs, J. Greven and A. Riihl, jun., 
London. 

7405. Harr Brusues, D. M. Murrow, London. 

7406. Macuinery for Surracina Stone, F. Trier, 
London. 

7407. MgecHANICAL Stokers, N. N. Haigh, B. H. Hal- 
stead, and G. Wood, London. 

7408. BotrLe Hotpgrs, H. Hansen, London 

7409. PuLverisinc Macuing, A. G. Bloxam.—(The 
Engineering and Powdered Fuel Company, United 
States.) 

7410. Recutator for Arc Lamps, P. Kiisbauer, M. 
Haberfellner, and O. Lenck, London. 

7411, ConpENSING METALLIC Vapour, H. T. Middleton, 
London. 

7412. Jortinc of STONEWARE Pipes, R. Ewing, 
London. 

7413. Exastic Tires for WHEELS of VEHICLEs, W. L. 
Wise.—(The Calumet Tire Rubber Company, United 
States.) 

7414. Rupper Tires for WHEELS on VEHICLES, W. L. 
Wise.(The Calumet Tire Rubber Company, United 
States.) 

7415. Screws, R. Gutekunst, Liverpool. 

7416. Lusricatine for BEARINGS, R. Gutekunst, 
Live! 1. 

7417. ETHOD of Propucine TuBEs, A. Schmitz, 


mdon. 
7418. Pump AtracHMENTs for BicycLes, H. Bax, 


Olsen, 


mdon. 
7419. TypewritiInc Macuines, S. L. W. Merlin, 
London. 
7420. INFLATING TiREs, J. E. Spagnoletti and A. Little, 
London. 
7421. Brps, K. L. Stenhouse, London, 


7422. Bata, R. Kolisch, London. 

7423. AppaRaTus for Propucine Gas, H. Pettibone, 
London. 

7424. Macuines for Emsossinc, &c., E. H. Schmidt, 
London. 

7425. Apparatus for Propucinc Ice, C. Tellier, 
London. 

7426. Dies for Revier Stampine, A. Miesch, Birming- 


ham. 

7427. Pockets, J. G. Lorrain.—-(J/. J. McLoughlin, 
United States.) 

7428. DispLay Racks, W. Eley, London. 


23rd April, 1900. 


7429. Bakinc Pans, C. Kessler, London. 

7430. GARMENTS, M Istone, London. 

7431. Paper Fastener, J. Brawn, The Bosses Farm, 
near Lichfield. 

7432. TRAVELLERS used in Rivne Spinnino, J. W. Cook, 
Manchester. 

7433. Rop Joints, H. Hirst and J. H. Collings, 
London. 

7434. CABLE Connections, H. Hirst and M. Zellermayer, 
London. 

7435. Wacon Brakgs, W. 
London. 

7436. Puttey Buiocks, J. Evans and J. T. McQuinn, 
Manchester. 

7437. Furnaces for BurninG Reruse, H. Guthrie, Man- 
chester. 

7438. Sapp.E Pin, H.J.S. MountainandS., H. Pomeroy, 
Bristol. 

7439. Krucer’s Fort Pretoria, E. E. Olarenshaw and 
F. W. Summerfield, Penkridge. 

7440. F<rosep Seats of Omnipuses, A. McC. Paterson, 
Glasgow. 

7441. Post-carps, A. J. Johnston, Liverpool. 

7442. Grinpinc Macuine for CYLINDRICAL ARTICLES, 
C. Walmsley and Co., Ltd and C. Walmsley, Man- 
chester. 

7443. RecuLatinc Loom Warr Tension, O. Wolff, Man- 
chester. 

7444. Device for Roratinc Forotnes, &e, J. C. 
Nicholson, H. Clark, and T. Lumsdon, Newcastle-on- 


Tozer and R. Hyde, 


Tyne. 

7445. Cieaninc Bicycte Cuarns, J. Lomas, Man- 
chester. 

7446. GENERATING ACETYLENE, T. and M. Hill, New- 
castle-on-Tyne. 

7447. Rectarmine Tin, G. B. Cruickshank, H. R. 
Coleman, and P. Cruickshank, Birmingham. 

7448. JEWELLERY, T. Stanley, Sheffield. 

7449. LesseNING VipraTion, T. J. Bennett and W. F. 
Thomas, Birmingham. 
7450. Drivinc VeuHicites, T. J. Bennett and W. F. 

Thomas, Birmingham 
7451. Carriacgs, T. J. 

Birmingham, 
Bass Fisres, ©. Buckley, Hudders- 


‘Bennett and W. F. Thomas, 


eld. 

7453. CoIN-FREED Macurinery, G. J. Morgan and G. 
Tillotson, Shipley. 

7454. Door Knos, J. Ryland and G. Alder, Pirming- 


am. 
7455. TickeT Printing Macnine, J. E. Demar, 


Ow. 
7456. Srartinc Gates for Racine, C. Grayson, 


7458. FLUID-PRESSURE SEMI-ROTARY Motor, J. Yates, 
ndon. 
7459. WaTeR-cLosets, C. H. Moore, London. 
7460. Sounpinc the Depru of WarTerR, 0. 
London. 
7461. BRUSH-HANDLE Fastener, T. Brierley, Black- 


Gutt, 


pool. 

7462. Topacco Pires, W. H. Woodall, Manchester. 

7463. Rertectinc ART MANTELPIECE, W. Spray, 
Dublin. 

7464. Frre-arms, L. Bouchet, Berlin. 

7465. KniTTING Macuines, H. Wildt, London. 

7466. Boors, &c., I. D. Zeffert and T. Billington, 
London. 

7467. TrrEs, F. G. Waddington and W. BL. E. Rule, 
London. 

7468. Sewinc Macutygs, W. H. Harrap, London. 

7469. Burners for ComsBustion of Liquip Fvet, Sir W. 
G. Armstrong, Whitworth, and Co., Ltd, and E. L. 
Orde, London. 


7470. View-FINDERS for Cameras, C. B. Winter, 
London. 

7471. Exectric TELecrapHy, &e., G. Brown, 
London. 


7472. Boit-Lock Rires, 8. Lee and R. C. Pudney, 
London. 

7473. Pacxinc Cartripegs, 8. Lee and R. C. Pudney, 
London. 

7474. PHorocrapHic CamERas, J. Gaut and J. J. Rouse, 
London. 

7475. Automatic Pumps, H. H. Henning, London. 

7476. Arn CARBURATORS, J. Imray.—(Société Jndustrielle 
des Telephones, France.) 

7477. Buack CoLourine Matter, C. D. Abel.—( Actien- 
Gesellschaft Anilin-Fabrikation, Germany.) 

7478. TypEwRITING Mecuanism, W. Beresford and J. 
R. Crellin, London. 

7479. Srocxines, O. E. Buley, London. 

7480. Furnace Bar, W. W. Coles and W. H. Baker, 
London. 

7481. CARBURETTERS, A. F. Spooner.—(C. Bouché and 
F. P. dela Montlvel, France.) 

7482. E.ectric Sweatinc I. 
London. 

7483. Tires, D. M. Bowyer-Smyth, London. 

7484. Rotary Motors, D. M. Bowyer-Smyth, London. 

7485. CooLinc CyLinpEers of ExpLosion ENGINEs, J. 
Josef Kainz, Gustav, Graf Potting und Persing, and 
A. Schmal, London. 

7486. Spreep Gear, A. F. Hallet, G. Bozier, and 8S. 
Meyer, London. 

7487. Compininc Parts of Gas Apparatus, D. and 8. 
B. Chandler, London. 

7488. HEaTING Apparatus, J. J. Rathbone, London. 

7489. ASCERTAINING the Postrion of INDIvipUALs, H. F. 
A. Wallis, London. 

7490. PenpuLUM Gurpes for Governors, C. Wendei, 
Saxony, Germany. 

7491. MANUFACTURING StaINnep Grass, I. 
London. 

7492. CLeansine Borties, H. H. Lake.—(The Firm 
Boldt and Vogel, Germany.) 

7493. — Packine for Pumps, M. Cahen, 

mdon. 

7494, PIN-TICKET MACHINES, P. M. Justice.—(The Met- 
calf-Snyder Manufacturing Company, United States.) 

7495. Conveyors, G. F. Zimmer, London. 

7496. STEERING MECHANISM for VeniciEs, J. E. 
Bousfield.—({La Société Wehrle et Godard-Deasmarest, 


Timar, 


Leroy, 


Pranee.) 
7497. MARINE LIFE-SAVING Apparatus, F, C. Brown, 


7498. AUTOMATIC STEAM CoupLinas, N. F, Niederlander, 
London. 

7499. SMOKE-CONSUMING ApPaRaTus, A. Becsey and T. 
Szalai, Liverpool. 

7500. Dygmne, R. B. Ransford.—(L. Cussella and Co., 
Germany.) 

7501. ADJUSTABLE for SHop Skats, H. Cowley, 
London. 

7502. Raitway Pornts, W. Grossmann, N. Gfrerer, F. 
Schoch, and F. Miiller, London. 

7503. Fitiine for between Pavino Buiocks, T. K. Muir, 


mdon. 

7504. MacHINE for Curr Epass, A. D. Fenwick, 
mdon. 

7505. BunsEN Burners, P. Lacroix, London. 

7506. Fiyinc Macuinss, C. Danilevsky, London. 

7507. WHEEL Tires, H. Tanghe, London. 


24th April, 1900. 


7508. FREE-WHEEL CLUTCHES for CycLEes, W. Hampson, 
Pinner, Middlesex. 
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7509. Fasrentna Apparet, A. O. Carman and I. 8S. 
Morris, Kingston-on-Thames. 

7510. Feepinc and Drinkina C. Miles, 
Bristol. 

Execrric Time-cueckinc Apparatus, C. Miles, 
Bristol. 

7512. Givinc Batts to Animas, J. Colman, Faken- 
ham, Norfolk. 

7513. Seconpary Bartrerirs, 8. Cowper-Coles, London. 

7514. SEpaRATING from Water, S. R. and 8. A. 
Thompson, Manchester. 

7515. Brewina Furnaces, J. A. Lee and J. Dickson, 
Sheftield. 

7516. SELF-acTING Braker, J. Ward and J. Jackson, 
Blackburn. 

7517. Buuuet, A.C. Wright and J. H. Brindle, Man- 
chester. 

7518. Coat Boxgs, T. L. James, Aberdare, Glam. 

7519. Fixinc in xs, H. G. Soar, 8. E. Ker- 
shaw, and The Wheldale Coal Company, Limited, 
Castleford, Yorks. 

7520. Hook for CLoruine, C. F. Angerstein, 
Liverpool. 

7521. PNeumatic for Veutcues, H. Fiedeler, Bir- 
mingham. 

7522. ARTIFICIAL Lec Supports, W. Wray, Bradford. 

7523. EDGE-SETTING Macuines, H. A. Oldershaw, 
Leicester. 

7524. Borries and Stoprrrs, J. P. Jackson, Liverpool. 

TEXTILE Fasrics, B. Hellawell, Hudders- 
eld. 

7526. Automatic CoupLines for Wacons, J. 
Reid, Glasgow. 

= Wickets, W. Wharldall, jun., Ponte- 
ract. 

7528. Rorary Pumps, C. A. Allison.—(The P. H. and F. 
M. Roots Company, United States.) 

7529. BoTTLE-WASHING Macutnks, A. Perthold, London. 

7530. Setr-actinG Mugs, R. and J. Clegg, Man- 


7531. PoRTABLE Structures, C. J. Spooner, Bir- 
mingham. 

7532, Hotpine and Sacks, T., R. J., and G. 
Aughton, Liverpool, 

7583. Brxpine in Boox-ForM of Lerrers, E. B. Smith, 
Erdington, near Birmingham. 

75384. Pontoon Crangs, A. E. Brown, Glasgow. 

7535. SOUND-TRANSMITTING INSTRUMENTS, C. Salmond, 
Gla 

7536, ADJUSTABLE TaBLes, E. M. Marshall, Glasgow. 

7537. MacHINEs for REPRODUCING PHoNouRAPHS, A. N. 
Petit, London. 

7538. Eyes for Capinet Hanpues, E, A. Allen, Perry 
Barr, near Birmingham, 

7539. APPARATUS for GENERATING ACETYLENE Gas, R. 
Morin, London. 

7540. Pacxine Bortces, Selcraig, Glasgow. 

754t. Licmrnouse Inivmination, J. R. Wigham, 
Dublin. 

7542. Nosk-Bac for Horses, H. L. Todd and W. Wright, 
London. 

7443. PaTTeRN Book, D. Gardiner, Glasgow. 

7544. Dust Protector for Fire-~arates, K. 8. Nixon, 
Glasgow. 

7545. PADDLE-STEERING MECHANISM, E. Genischen and 
E. Ehrke, Manchester. 

7546. NON-RECLOSABLE Bort.es, J. E. Laidlaw, Van- 
eouver, B.C. 

7547. INCANDESCENT E Lamp, W. E. Irish, 
London. 

7548. BorLer Furnaces, T. D. Caddy, London. 

7549. MacHIne for WasHinc Borties, G. Dawson, 
London. 

7550. G. W. Beldam and W. M. Winton, 
Liverpool. 

7551. Spitroons, P. Bordock, London. 

7552. WEATHERPROOF COVERINGS for OmNIBUSES, E. 
G. Jenkins and C. E. Hudson, London. 

7553. RoLLER Bearines, Deutsche Waffen-und Muni- 
tions-fabriken and A. Riebe, London. 

7554. BaLL BEARINGS, Deutsche Waffen-und Munitions- 

fabriken and A. Riebe, London. 

7555. SHart BEaRING, Deutsche Waffen-und Muni- 
tions-fabriken and A. Riebe, London. 

7556. BALL-BEARINGS, Deutsche Waffen-und Munitions- 
fabriken and A. Riebe, London. 

7557. SHaFTJBEARINGS, Deutsche Waffen-und Munitions- 
fabriken and A. Riebe, London. 

7558. MANUFACTURE of NiTRocEN Compowunps, C. 8. 
Bradley and C. B. Jacobs, London. 

7559. W. Cotton, London. 

7560. PrRopucTion of ANIMATED PHOTOGRAPHS, A. 
Sinclair, Edinburgh. 

7561. ELectric Meters, The British Thomson- 
Houston Company, Limited.—(H. 0. Westendrap, 
United States.) 

7562. Erectric Rattways, The British Thomson- 
Houston Company, Limited.—(&. W. Rice, jun., 
United States.) 

7363. MakInc Waite Leap, R. W, E. Mclvor and A. 
D. Hunter, London. 

7564, MEmMorRaNDA Pap, H. E. Burin and A. Guirche- 
mane, London, 

7565. SHuTTLes for WeaviNa Looms, A. B. O'Connor, 
London. 

7566, Worstep and Emprorpery, J. H. Holling- 
hurst, London, 

7567. ELectric Bonps, H. P, Brown, London. 

7563. PREVENTING ExpLosions in Casks, F. Henze, 
London. 

7569. CuTTER for BrickLayErs, A. Busby, London. 

7570. TURNING Leaves of Music Books, J. Sayers, 
London. 

7571, PREsERVING Butcuers’ Mzat, J. F. O. Larsen, 
London. 

7572. Stamp MI.xs, J. D, Ewen, London. 

7573. LIFE-SAVING APPLIANCES for Boats, O. Livonius, 
London. 

7574. REAPING-MACHINE CuTTERs, P. Brandand J. 
kesser, London. 

7575. VaLves for Enornes, J. L. Boothman and W. 
Graham, London. 

7576. SELF-RECORDING ANEMOMETER, C. F. Casella, 

. London. 

7577. PERFORATING PaPER when PRINTING, J. F. 
McNamara, London. 

7578. SHARPENING Knives, P. A. Cravenand G. Cleaver, 
London. 

7579. CaLcuLaTING Scaugs, R. C. Smith and J. Cruick- 
shank, London. 

7580. GuarRps for ELevators, H. H. Lake.—(W. W. C. 
Spencer, United States.) 

7581. PHonocRapHS and GRAPHOPHONES, E. A. Haw- 
thorne, London. 

7582. SicHTING and Firinc of Rirtes, A. Gajardo, 
London. 

7583. Exptosives, H. E. Sturcke, London. 

7584. Rotary Enoryes, F, A. Headson, London. 

7585. Umpre.ias, H. H. Lake.—(Z. L. Deweese, United 
States.) 

7586. Apparatus for ELECTROPLATING, G. B. Cruick- 
shank, H. R. S. Coleman, and P. Cruickshank, Bir- 
mingham. 

7587. ConstRUCTION of Taps, &c., A. Wohlgemuth, 
London. 

7588. ConstRucTION of Digeinc MAcHINEs, J. Hall, 
London. 

7589. Post Carps, W. Hugh, London. 

759, APPARATUS for DryING MaTeRias, A. Scholl, 


ndon. 

7591, MACHINE for FINIsHinc GLAss ARTICLES, C. Leng, 
London. 

7592. Devick for Heatinc Water, E. G. Lochmann, 
London. 

7593. Contact for ELectric Lamp Hoxpers, J. G. S. 
Lee, London. 

7594. GRapHOPHONES, W. P. Thompson.—(G. L. Hogan, 
United States.) 

7595. SELF-LIGHTING Gas BurNERS, W. P. Thompson. 
—(A. Simonini, United States.) 

75%. Licutinc Devices, W. P. Thorapson.—(A. Simo- 
nini, United States.) 

7597. VAPOUR-TIGHT VESSELS, E. Tesler, Liverpool. 

7598, AXLE Batt Bearinas, The Deutsche Waffen-und 


Munitions-fabriken Aktien Gesellschaft and A. Riebe 
Liverpool. 

7599. Bearinas, The Deutsche Waffen-und Muni- 
tions-fabriken Aktien Gesellschaft and A. Ricbe, 
Liverpool. 

7600. BEARING SLEEvEs, The Deutsche Waffen-und 
Munitions-fabriken Aktien Gesellschaft and A. 
Riebe, Liverpool. 

7601. Batt Bearinas, The Deutsche Waffen-und Muni- 
tions-fabriken Aktien Gesellschaft and A Riebe, 
Liverpool. 

7602. Moror Cars, J. C. Anderson, Liverpool. 

7603. Motor Cars, J. C. Anderson, Liverpool. 

7604. Morive Power Enarnes, J. C. Anderson, Liver- 


pool. 

7605. Movtps for Swerrmgats, W. H. Beck.—(4. 
Riecke, Germany.) 

7606. ELECTRICAL CONTROLLING SwitcueEs, C. A. Lind- 
strom and J. and T. Hewitt, London. 

7607. ConNEcTING SERRATED SHEET METAL Strips, W. 
Déderlein, London. 

7008. Propuction of Execrric Licut, E. Rasch, 
London. 

7609. Grow Lamps for Hich Tension Currents, P. 
Scharf, London. 

7610. CompinaTIon Box for Cicars, W. R. Dermott, 
London. 

7611. Ou Lamp for PropucinG [NCANDESCENT LiGut, A. 
Moro, London. 

7612. Suction and Forcine Pumps, C. Kachelmann, 
London. 

7613. Locks, A. Petersen, London. 

7614. Borrie Stoppers, L. Strebel and P. Goepel, 
London. 

7615. Pumprnc or Ratsinc Liquips, H. Hubmer, 
London. 

7616. Compounp for Disinrectinc PtrRposes, R. 
Groppler, London. 

7617. Borer, H. G. C. Thofehrn, London. 

7618S. or Hose Courtine, J. E. Kollinger, 
London. 

7619. CyeaninG Device for THRESHING MACHINES, A. 
Lohrnert, London. 

7620. Turing Motors, J. W. Johnston.—(D. Little, 
Victoria.) 

7621. Botr Herapina Macuings, J. R. Blakeslee, 
London. 

7622. Sartine Boats, J. P. Pool, London, 

7623. Steam Enoines, J. G. Halford, London. 


25th April, 1900. 

7624. TRAVELLING on Warer, P. F. Maccallum, 
Hellensburgh, Dumbartonshire. 

7625. DESTROYING FuRNACE SMOKE, F. Mabin and J. H. 
Pett, Plymouth. 

7626. for SoREW PROPELLER Swarts, J. 
Maxton, Belfast. 

7627. Roap Traction, J.C. and M. C. Hall, London. 


°7628. Empryinc Domestic Asupirs, G. A. Hope, 


Burnley. 

7629, DispLaytrne Butceners Megat, C. E. Farrar, 
Keighley. 

7630. AppLyING Forcep Draucnat to 
C. B. Walker, London. 

7631. Moutps for Artic.ies, H. J. Doughty, 
Manchester. 

7632. Fotpinc Bepstraps, &c., W. M. Hoskins, Bir- 
mingham. 

7633. Pyeumatic Tires for WHEELS, J. T. James, Bir- 
mingham. 

7684. VEGETABLE Spoons, A. D. and V. McL. Linklater, 
Glasgow. 

7635. CoLLaR Stuns, A. E. Jackson, Glasgow. 

7636. Kit Bacs, 8. Wilkinson, Birkenhead. 

7637. Cuttinc Wire, J. Sibbald, J. B. Boyle, and 
J. H. M. Gillies, Glasgow. 

7638. DistRipcTiINc Manure, &c., W. R. Paige, 
Bristol. 

7639. Dynamo Etectric Macurygs, 8. H. Holden and 
Chamberlain and Hookham, Limited. 

7640. Carn Trucks, Hurst, Nelson. and Co., Limited, 
D. Drynan, and A. R. Fulton, Glasgow. 

7641. Potato Dicoers, J. Larkin, West Kirby, 
Cheshire. 

7642. CLOTH-WASHING MacHINE, W. Thomson and H. 
Smith, Manchester. 

7643. Casxs, P. Esch, Liverpool. 

7644. PLates, T. Rowley, Manchester. 

7645. PotypHase Currents, S. E. Fedder and W. 
Jamieson, Greenock. 

7646. PoTaTO-PLANTING MACHINE, A. Antrobus, Bir- 
mingham. 

7647. Supptyinc to Lamp Burners, M. W. 
Matthews, Sheffield. 

7648. Evectric Arc Lamps, F. M. Long and E. 
Schattner, London, 

7649. Tramway Ratxs, H, W. Umney, London. 

7650. PorTasBLe Gas Lamp, A. E. Scammell, London. 

7651. Firxinc Letrers to WALLs, W. and A.C. E. Gibbs, 
London. 

7652. Farric, J. Zimmerman, 
Germany. 

7653. Papers for X-Ray Puoroarapny, J. W. T. 
Cadett, London. 

7654. Dotty for Dyersc Purposss, 8. A. Pilkington, 
London. 

7655. CoMBINED CALENDARS, PENs, and PeEnci.s, P. 
Fraser, London. 

56. ToBpacco SMOKING PrpEs, I. George, London. 

7657. Corp Grips for ELectric Lamp Hopers, W. T. 
Burbey, London. 

7658. Pen Nigs, W. G. Hicks, London. 

7659. Seats, W. Forster, J. H. Broadbent, and C. E. 
Kilner, London. 

7660. ScREw THREADED CLUTCH for ScREW SPINDLE, 
F. W. Btthne, London. 

7661. Couptines for Rartway Cars, O. Imray.—(J. 
Willison, United States.) 

7662. KeyLess Locks, W. 8. Monroe and J. W. Cross, 
London. 

7663. Cycies, R. Robson, London. 

7664. Dark Stipes for Cameras, W. F. Stanley, 
London. 

7665. MULTI-coLouR Emprossinc, The Chromo-Emboss- 
ing Syndicate, Limited, and J. Detmold, London. 

7666. HanpLes of UmBrewas, G. Grabosch, London. 

7667. GERMINATING Grain, A. Gough, London. 

7668. KINEMATOGRAPHIC APPARATUS, J. A. Prestwich, 
London. 

7669. RING-SPINNING MACHINES, P. P. Craven, London. 

7670. Mivitary Rir.gs, B. T. L. Thomson, 

ndon. 

7671. Dresstnc for Makinc WATERPROOFs, 
T. P. Coubro’, London. 

7672. Pouttry Apparatvs, A. J. Boult —(W. 

uck, Germany. 

7673. PNgumatic Tires, M. M. Dessau, London. 

7674. Macutye for Forks, I. Borni, London. 

7675. ELECTRICAL TIME-DISTRIBUTING APPARATUS, H. 
H. Lake.—(H. Cuénod, Switzerland.) 

7676. TRANSFER PicturgEs, J. Lochschmidt, London. 

7677. Pruntinc Cotovurs on Fasrics, W. P. Thompson. 
—(A. Hoz, Switzerland.) 

7678. TeLecrapn, A. Pollak, J. Virdg, J. Egger, and F. 
Silberstein, Liverpool. 

7679. Topacco Pipe CLEANERS, E. Evans, Liverpool. 

7680. for Apparatus, R. Bernheim, 
Liverpool. 

7681. CoIN-FREED Rack Games, E. B. Openshaw, 
Manchester. 

7682. BEATING-UP Wert in Looms, H. Panitschek and 
C. Herold, Manchester. 

7683. StRAM GENERATOR Furnaces, J. F. Zaruba, 
London. 

7684. Exuisitinc Stereoscopic Views, R. Biinzli, 
London. 

7685. TELEsScopE for SicutinG Rir_es, A. A. Common, 
London. 

7686. Dyrinc, H. E. Newton.—(7he Farbenfalriken 
vormals F, Bayer and Co., Germany.) 

7687. Cuarrs, R. H. Baveystock, London. 

7688. Drivina Mecuanism for Cycies, H. F. Knight, 
London, 


7689. Apparatus for Dritiine Rocks, W. C. Stephens, 
London. 

7690. P. Carstensen, London. 

7691. MEasuRING LysTRuMENTs, G. W. Johnson.— 
(Hartinann and Braun, Germany.) 

7692. MANUFACTURE of NITRONAPHTHALENE DeRiva- 
tives, G. W. Johnson.—(The Chemiache Fabrik 
Griesheiin-Elektvon, Germany.) 

7693. CycLE Sapp, F. H., C. W., and E. A. Bluemel, 
and E. J. Towndrow, London. 

7694. Ris for Umareiias, A. W. Leigh, 
London. 

26th April, 1900, 

7695. Piues for ELectrric Licutra, 8, 8. Galsworthy, 
London. 

7696, for Drivine Cycies, J. Honeyball, 
Ipswich. 

7697, STRETCHING Fasrics, A. Wood and E. Nightin- 
gale, Manchester. 

Name Pvates for Hooks, H. C. Pruce, Birming- 

7699. LusRicatinc VERTICAL W. and H. 
Broadbent, Huddersfield. 

7700. LEATHER Susstitutss, J. Hanson, Manchester. 

= SHAPING VEGETABLE Disues, F, Davies, Stoke-on- 

rent. 

7702. RatLway Switcues, C. L. Wilson, Kingston-on- 
Thames. 

7703. Neck Yokes, A. L. Gruggen, Kingston-on- 
Thames. 

7704. Rounp-TaBLe Games, A. A. Mitcherd, Dybfryn, 
Merionethshire. 

7705. Joints for Pipes, C. F. W. Patterson, Liver- 


pool. 

7706. The Moror Twin Pioven, W. G. Meadows, 
London. 

7707. GAS-REGULATING ScREW for BurNeERS, M. Bibbcro, 
Birmingham. 

7708. Hanp and VenicLe Lamps, S, Siddle, Man- 
chester. 

7709. Devick for Forminc Lerrers, 8. J. Baines, Man- 
chester. 

7710. Rerarnina Devick for Neckties, M. L. Seott, 
Perth. 

7711. Mountine Portas Hovsrs on H. J. F. 
Rose, Dunstable. 

7712. Evecrric Bintiarp MARKER, M. Oliver, 


7713. ExpLosive Mixtrurss, E. A. Le Sueur, Ontario, 
Canada. 

7714. Roor Tarnner, A. M. Livsey, Fulbourne, near 
Cambridge. 

7715. Cuttrxe Woop, E. Pollard and Pollard and Met- 
calfe, Limited, Bradford. 

7716. Hyorentc Heer Support, W. Galloway and J, F. 
MacGregor, Glasgow. 

Tanks for W. H. Bodin, birming- 

am. 

7718. CoLLApsIBLE WARDROBE, Grosseand M. Klobe, 
Berlin. 

7719. ComBinep CupoLa and Bor.er, H. Morgan, 
Bristol. 

7720. Tonacco Pier, H. Thomson, Buckden, Hunting- 


lon. 

7721. Lient Bracket, P. Ludwig, Cologne, 
Germany. 

. Cameras, O. Thiemann, Berlin. 

7723. Vacuum Fitrer:, C. B. Symonds,—(T. Breakell 
and W. Hopwood, Venezuela.) 

7724. of WasHING FLANNEL, W. Williamson 
and Co., Limited, and C. Hammerton, London. 

7725. ELecrric AccumuLaTors, &¢., A. G. Nesfield, 
London. 

7726. MANUFACTURING Monoxipe of Leap, R. W. E. 
Maclvor, London. 

7727. Rune Trays, A. O. Capel, London. 

7728. Trousers Srretcuer, H. H. Ellis, London. 

7729. Pup Artictes, W. W., A., and F. McEwan, 
London. 

7730. Vapour Heat Enorneg, A. R. Upward, London. 

7731. Cartripog, A. Haller, Brussels. 

7732. Cieaninc Drivinc Cuatns, G. J. Hawkes, 
London. 

7733. ARTIFICIAL GRANITE, W. F. M. Blackburn, 
London. 

7734. Envetopes, A. J. Boult.—(0. Richter and E. L. 
Vognild, United States.) 

7735. Borris Stoppers, A. Blumer, London. 

7736. TeLescore Hor W. P. Spooner, Swanley, 
Kent. 

7737. Arc Lamps, A. Tribelhorn, London. 

7738. Gutty, J. D, Fulcher, 8S. Browne, and A. Burton, 
London. 

7739. Fiusninc Apparatvs, J. Simpson, Birmingham. 

7740. Fancy Boxes, C. J. Watts and W. Tuffley, 
London. 

7741. Lamps, V. Posno and L, V. Schiltz, London. 

7742. Fitter Press, A. G. Southby, T. Thompson, and 
L. M. G. Cuthbertson, London. 

7743. FREE-WHEEL Bicycle Mecuanism, 8. Reynolds, 
Liverpool. 

7744. Bicycie Stanps, J. W. Paton, Liverpool. 

7745. Borties, A. Wallace, London, 

7746. ae Carriers, W. J. Lloyd and W. Priest, 

mdon. 

7747. Lasts, W. T. Sears, London. 

7748. Rope Cur, R. F. Spence and J. Wallace, 
London, 

7749. Insectors, R. G. Brooke, London. 

7750. Eaves Gutters, W. R. Pryke and W. Palmer 
London. 

7751. GENERATING ACETYLENE Gas, G. § ve, 
London, 

7752. WATER-PURIFYING AppaRaTus, E. A. Leland, 
London. 

7753. Wire Covp.inc, R. Thompson and J. Dunphy, 
London, 

7754. GAS-REGULATING Apparatus, A. R. Bullock, 
London, 

7755. VaLves for Steam Encines, J. H. K. McCollum, 

sondon. 

Rack, 8S. Lintern, London. 

7. Encines, H. H. Lake.—(0. J. Friedman, United 

States.) 

7758. Trucks, A. Mtthlberg, London. 

7759. ELECTRICALLY OPERATING SUBMARINE WORKING 
Devices, &c., L. Pauer and J. de Kutschera, 
London. 

7760. Dig Heaps, W. J. Smith, London. 

7761. Taps for Screw-cuttine, &c., W. J. Smith, 


ndon. 
7762. Cow. with Hoop, H. John, 
mdon. 
7763. ADVERTISING APPARATUS, F, W. O. Smith, 


London. 

7764. Wire Connectors, A. Gartner and C, H. 
McIntire, London. 

7765. Size SusstituteE, P. Grosfils, London. 

7766. Cut-orr Mecuanism for HypRAULIC ELEVATORS, 
P. F. Cantlion, London. 

7767. Lape, Houper for Luecacer, T. B. M. Gray, 
London. 

7768. Necative AccumuLaToR ELrctropr, E. W. 
Junger, London. 

7769. Cycies, V. E. Rumbarger, London. 

7770. ORNAMENTAL PLAques, F. A. Jumeau, London. 

7771. Sarery ATTACHMENT for LEATHERS, C. 
D. M. Jones.—(M. R. G. Jones, India.) 

7772. Wueets of Roap Cycies, H. C. J. Grant, 
London. 

773. RecerTactes for Conpiments, J. Rees, London. 
7774. Stace Itiusions, W. E. Robinson, London. 
7775. Propuctions of StaGE ILLusions, W. E. Robinson, 

London. 
7776. Bossin Macuines, C. and E. Demuth, London. 
7777. WirELEss TELEGRAPHY, G. Marconi and Marconi’s 
Wireless Telegraph Company, Limited, London, 
7778. GLose Supports for Lamps, J. Hatton and T. H. 
Brough, London. 

7779. INTERIOR ARRANGEMENTS of FuRNAcEs, J. H. van 
K. Heyerdahl, London. ; 
7780. Fasteners for Roprs, C. W. Ironmonger, 

London, 


7781. TRLEGRAPHY, C. G. Robin Lond 
7782. Switcn for WIRRLESS Ro 
son, London. * Robin, 
7783. MECHANICAL WINDING Toy, J. Davis, London 


SELECTED AMERICAN PATENTs 


From the United States Patent-office Oficial Gazette, 


643,237, ConnecTiING TUBES TO PLargs, 0 
M. Row, Manchester, England.— Filed January 18th, 
1899, 

Claim.—In combination, a tube plate with holes, 
tube with inwardly-flanged end, a bush within the 
tube and immediately behind the flange, nipple 


connected with the bush, a nut screwing on to the 
nipple above the tube plate, and with the inwardly. 
flanged end of the tube lying between the tube plate 
and bush, as and for the purposes set forth. 


643,745. Locomotive on Rat~way Enorne, D. Joy, 
London, Eagland.—Filed December 29th, 1897. 

Claim.—{1) In an improved engine of the class 
described, the combination with the blast pipe, the 
cylinder, and an exhaust port enlarged into a passage 
extending to and arranged with relation to the blast 
orifice of the blast pipe, of a double-acting valve 
mechanism for separating the steam tu be exhausted 
from the cylinder and passing the same respectively to 
the blast pipe and exhaust passage, said steam passed 


[643,745] 


to said blast pipe operating tu produce a vacuum in 
said passage, for the purpose set 
forth. (2) In an engine of the class described, the 
combination of the cylinder having the feed and 
exhaust ports, the blast pipe, the valve having the 
special or supplementary ports } », and a balance plate 
arranged above said valve and having the ports or 
peas 141, substantially as and for the purpose set 
‘orth. 


643,763. WeicHER anp CHaRoeER For Gas REeTORTS, 
J. A. Drake, Ovenden, England.—Filed October 13th, 
1899. 

Claim.—The combination, with elevated rails, and 4 
wheeled carriage running on them, of a measuring 
hopper, supported by the carriage and depending be- 
tween the wheels and axles thereof, springs inter- 
posed between the said hopper and carriage, « plate 


supported from the hopper below the carriage an 
provided with a projecting pin and a graduated scale, 
a pointer pivoted on the said pin, and a depending om 
rigidly secured to the said carriage and operativey 
connected with the said pointer, substantially a8 * 
forth, 
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ue PROGRESS OF THE GERMAN MERCANTILE 
T MARINE. 


Tur development of the German mercantile marine 
during the past few years has been so remarkable that 
apology is necessary for devoting some space to a 
O° edderation of the present position attained, and the 
ais held in view, by the principal shipping companies 
corevealed by their respective reports for the year 1899. 
It is astonishing to observe so much energy displayed not 
only in dealing with the natural expansion of the exter- 
nal trade of Germany, but also to obtain: a larger share 
of the carrying trade of the world, and it is for the pur- 
jose of showing what the German companies are doing 
and are proposing to do that the following summary of 
the position has been written. It should, however, be 
stated by way of preface that it is a question as to 
whether the German shipping companies in general are 
writing off sufficient capital for depreciation of the 
yessels, and it is also open to doubt whether they are not 
exceeding the actual requirements of the position of the 
shipping trade, notwithstanding the general prosperity of 
the trades of the country. As to the question of the high 
rice of fuel, rumour credits the two leading shipping com- 
panies with having purchased or decided to acquire cer- 
tain collieries in Westphalia for the purpose of overcoming 
the difficulty, whilst the use of liquid fuel also seems to 
be receiving a certain amount of attention. 

The first to notice is the Norddeutscher Lloyd, of 
Bremen, which increased its share capital from £2,000,000 
to £3,000,000 in 1898 and to £4,000,000 in 1899, and 
upon the latter sum a dividend of 73 per cent. has been 
declared for the past year, as compared with 7 per cent. 
on less capital in 1898. It is pointed out in the com- 
pany’s report that the favourable result of the year’s 
working is due essentially to an enhanced passenger 
traflic o: nearly all the lines, and that the position was 
somewhat affected by the return of the Kaiser Friedrich 
to the builders, and the delay in the placing of the Maria 
Theresa in service. The additions to the fleet during 
the year comprised seven vessels, whilst five others under 
old contracts were still in the hands of the builders. The 
new vessels ordered were one in substitution for that 
returned to the constructors, a double screw steamer 
Kaiser Wilhelm II., from the Vulcan Works, of Stettin ; 
one of the Rhein class from the firm of Tecklenborg, of 
Geestemunde, one of the Koln type from the Vulcan 
Works, of Bremen ; and two of Furness, Withy, and Co., 
of West Hartlepool, for the East Asian freight service, 
one of which has already been delivered. In addition to 
these, orders were given for ten steamers, which are ex- 
pected to be completed this year, for the coasting trade 
in Indo-China, and for eight steam tugs, whilst three 
vessels chartered by the company were purchased out- 
right. It appears that, notwithstanding the large increase 
in the number of steamers, the lack of sufficient tonnage 
was still experienced, and President Plate informed the 
shareholders at the general meeting on the 28rd ult. that 
the working results for the present year continued to 
make satisfactory progress over those of the correspond- 
ing period of 1899. As far as the company’s lines are 
individually concerned, the report mentions that the 
cabins on all the vessels were well patronised, also on the 
introduction of the fortnightly service on the Imperial 
mail lines, and that, with the consent of the Government, 
the branch line from Hongkong to Yokohama has been 
abandoned, and the steamers now travel further vid 
Shanghai to the Japanese ports in general. _ The exten- 
sion of the mail steamer service in the East will 
in future bring within the company’s sphere of 
activity all the important ports in farther India and the 
China Seas, whilst with the co-operation of Melchers 
and Company, a regular service of steamers has been 
established on the Yang-tse-Kiang River, between 
Shanghai, Hankow, and Ichang. Towards the end of 
the year the company acquired from the Scottish Oriental 
Steamship Company its fleet of fourteen steamers engaged 
in the trade between Hongkong, Swatow, and Bangkok, 
Siam, and the vessels formerly belonging to the Holt 
East India Ocean Steamship Company, which were pur- 
chased by a German syndicate in the spring of 1898, It 
is the intention of the Lloyd to extend these lines, and 
within a year it is anticipated that no less than forty 
steamers will be engaged in the coasting trade in that 
part of the Far East. During the course of the present 
year the monthly sailings in connection with the Aus- 
tralian mail service will be converted into departures 
every three weeks, and the company has proposed to the 
Government to include the recently-acquired Caroline 
and Marianne islands within the scope of its operations. 
The report states that freights were depressed in the 
North Atlantic trade, and that a fortnightly service was 
established to Galveston. A comparison of the passenger 
traffic in the Transatlantic trade is as follows :— 

1899, 1899. 1898, 1898, 
Departures. Arrivals. Departures, Arrivals. 
New York journey : 
Bremen ... ... 70,898 30,949 47,713 27,086 


Genoa... ... 28,892 13,726 23,526 15,943 
Baltimore & Galveston 22,018 2,643 12,612 2,782 
South America... 8,147 2,437 7,274 2,538 
East Asia ery 4,841 8,004 4,769 
Australia 5,020 5,204 4,512 
Totals .... ... 137,710 59,516 104,333 57,630 


The Hamburg-Amerikanische Packetfahrt Gesellschaft 
shows an even more rapid increase of ordinary share 
capital than the North German Lloyd. In 1895 a divi- 
dend of 5 per cent. was paid on a capital of £1,5C0,000, 
and of 8 per cent. in 1896 on the same amount of capital ; 
in 1897, 6 per cent. was paid on £2,250,000; in 1898, 
8 per cent. on £2,500,000; and for 1899 an equal distri- 

ution of 8 per cent. has been made on £3,250,000, 
Whilst the capital of the company has just been increased 
to £4,000,000 by a further issue of shares. This total, as 
in the instance of the Lloyd, is exclusive of loans, 
amounting to a considerable sum in each case. The net 
Profits for 1899 exceeded those of the previous year by 
,000, but the directors refrained from increasing the 


dividend on the ground that it is preferable to make 
suitable allowances for depreciation and reserve in pros- 
perous years, so as to be better able to overcome leaner 
periods without sensible loss to the shareholders. In the 
opinion of the administration, the highly satisfactory 
results obtained during the past year have been brought 
about not by the foundation of new lines, but by the 
more extended utilisation of the fleet at the company’s 
disposal, or, in other words, the performances of the 
steamers have been taxed to a larger extent than in any 
previous year. Notwithstanding this working at higher 
pressure and the increase in the tonnage, the available 
ships were insufficient to meet the requirements of the 
traffic, and as a consequence no less than £110,000 was 
expended in chartering foreign steamers to assist in over- 
coming the difficulty. The company has therefore been 
obliged to consider the necessity of making additions to 
the fleet, and one correspondent goes so far as to state 
that the increased tonnage decided upon amounts to 
179,000 tons, as compared with 117,000 tons in the case 
of the Lloyd. But whilst attention is being paid to the 
continued development of existing services, consideration 
is also being given to the question of extending operations 
in other directions. In the first place, it is proposed 
to establish a new and regular line between Ham- 
burg and the various ports of North Brazil, includ- 
ing Para, Manaos, and Ceara, so as to obtain pos- 
session, if possible, of the considerable amount of the 
carrying trade between those ports and Germany now 
exclusively held by English shipping companies. The 
casual service rendered by the company in the trade 
between Italy and North America is to be transformed 
into a regular line of steamers, and a new field of activity 
has been opened in the shape of a ten years’ contract for 
the transport of large quantities of ore for German iron- 
works, which will ensure an annual income of £300,000, 
independently of any fluctuations in the freight market 
during that period. 

The Lloyd and the Packet Company have established 
a common freight service of steamers to the Far East 
under a subsidy of the Government, the first vessel of the 
latter company, the Hamburg, having been completed a 
few weeks ago. It will be understood from this that the 
Lloyd inaugurated the service some time ago, and it has 
since been found that the line has well developed, 
especially in view of the continued opening up of China. 
The joint enterprise has contracted with the Shantung 
Railway Syndicate for the transport of all the 
plant and material required in the construction of 
the railway, and it is expected that the agreement 
to this effect will lead to the introduction of further 
steamers in the service, with the inclusion of Calcutta 
and Bombay among the ports of call. Another line 
which the Packet company established in 1898 in con- 
junction with other shipping companies—the New York- 
East Asian service—has resulted satisfactorily, and seems 
to have assumed a normal stage of development. The 
West Indian-Mexican lines continue to suffer from the 
uncertainty of the political conditions in the Central 
American States, whilst the line between Genoa and the 
Argentine Republic, which had yielded favourable results, 
has been sold to an independent Italian company, the Italia, 
having a capital of £200,000. By means of an arrangement 
made with the Schichau Works, of Elbing, it has been 
possible to obtain until the end of 1900 the use of the Kaiser 
Friedrich, to which reference has already been made in 
the case of the Lloyd, and the company will thus have 
at its disposal, especially in view of the pressure of 
cabin passengers during the Paris Exhibition, five double- 
screw high-speed steamers and eight ordinary double-screw 
vessels. In catering for this traffic it is noteworthy that 
a lease has been obtained of two Paris hotels where first- 
class cabin passengers are afforded accommodation at 
cost price to the company. Besides the re-purchase of 
the Columbia, the fleet received an accession of eight 
new steamers last year, two others have been placed in 
service since January 1st, and the Deutschland is 
expected to be completed by the end of the present 
month ; whilst five old steamers have been disposed of 
at favourable prices. At New York the company has 
transferred its ground property at Hoboken to the 
Hamburg- American Line Terminal and Navigation 
Company, whilst extensive administrative buildings are 
proposed to be erected in Hamburg on several sites 
acquired in Ferdinand Strasse. It is noteworthy, too, 
that in consequence of the high price of coal the com- 
pany proposes to provide some of the steamers for the 
East Asian line with furnace equipment for the use of 
liquid fuel in the shape of Borneo oil. 

The Deutsche Ost-Afrika Linie of Hamburg may be 
mentioned as coming very prominently forward in con- 
nection with the trade between Germany and East Africa, 
and as a mail line heavily subsidised by the Government. 
But its importance will be greatly enhanced by virtue of 
the fresh agreement now being entered into with the 
Government for an improved service not only to East 
Africa vid the Suez Canal, but also by the establishment 
of a new line vid the West Coast and the Cape, so as to 
engirdle completely that immense continent. A reference 
to the company’s report for 1899 shows that the total 
income largely exceeded that of the previous year, and 
has allowed of the distribution of a dividend of 6 per cent. 
as compared with 3 per cent. in 1898. The satisfactory 
result is attributed mainly to the increase in the outgoing 
traffic as well as to the termination of the agreement with 
the Portuguese Government, thus rendering the company 
independent of the decline in the milreis rate of exchange. 
The expectations entertained in regard to the Sultan, 
which was put into service between East Africa and 
Bombay, have been fulfilled, and a 500-ton vessel—the 
Adjutant—was delivered last December for trading on 
the Portuguese East African Coast. As to the detention 
of the Bundesrath, the General, and the Herzog, the 
report states that the extent of the loss cannot yet be 
estimated, but that in view of the strong expressions of 
the German Government, a suitable indemnity is expected 
from the English Government. 


The Deutsche Levante Linie, of Hamburg, which, as 
indicated by its title, trades between Hamburg and the 
Levant, now has a fleet of twenty steamers, five of which 
were added during the past year by increasing the share 
capital from £90,000 to £200,000. This accession, besides 
facilitating direct sailings last October, enabled the com- 
pany to establish a new monthly line between Hamburg 
and Antwerp to the Syrian coast, whilst since January 
the German Postal Administration has arranged for the 
steamers to carry the parcels post to the Levant. The 
outgoing freights during the year were satisfactory, but, 
in consequence of the plague in Egypt and the unfavour- 
able harvest, there was a lack of return cargoes even at de- 
pressed rates and increasing working expenses. The 
result was that agreements were made with the principal 
competitors in relation to an essential improvement in 
freight rates. The dividend paid amounts to 7 per cent. 
for 1899, as compared with 9 per cent. in the previous 
year, when the capital of the company was much less. 

The Deutsche Dampfschifffahrts Gesellschaft Hansa of 
Bremen has been able to maintain for 1899 the improve- 
ment exhibited in the previous year, there being paid in 
each case a dividend of 14 per cent. upon a capital of 
£500,000, which is now being increased to £750,000. It 
appears that owing to lack of vessels the trade on the 
regular line to India largely suffered, so that the departures 
for Bombay had to be restricted, whilst the line to 
Rangoon only developed slowly. The service to the 
Argentine Republic showed good results in consequence 
of the satisfactory return freights which continued 
throughout the year. Five steamers were sold and two 
new vessels ordered, these being delivered in June. The 
development of traffic with India necessitates a speedy 
increase in the tonnage, and for this purpose an issue of 
£250,000 fresh capital is being made, and a scheme is 
under consideration for adding five further steamers to 
the general fleet. 

The Deutsch-Australische Dampfschiffs Gesellschaft of 
Hamburg, on the completion of the new steamers in 
course of construction, will have a fleet of twenty vessels 
engaged in the Australian trade. According to the com- 
pany’s report for 1899, the profits were largely in excess 
of those realised in 1898, but the dividend of 10 per cent. 
is the same as in the previous year, although it is paid on 
the higher capital of £300,000, as against £250,000. The 
report states that the freight war which commenced at 
the beginning of 1899, between the German and English 
sailing and steamship companies, was terminated after a 
few weeks by an understanding being arrived at between 
the various parties concerned. Itis proposed to establish 
an independent line of vessels for the trade to Brisbane 
and other Queensland ports, with departures at intervals 
of one month. The present year has opened with im- 
proved conditions in regard to freights, but the company 
is suffering considerably through the war in South Africa. 

The Deutsche Dampfschifffahrts Gesellschaft Kosmos, 
of Hamburg, has been able to increase the dividend of 
9 per cent., paid in 1898, to 11 per cent. for 1899. Of 
the 49 journeys completed by the fleet last year, the 
report points out that 31 were departures for Chili, 
Peru, and Ecuador, and 18 to Central America. In 
order to promote trade between Central America and 
San Francisco the sailings were extended, so that since 
last September a monthly service has been performed, 
and three new steamers of 6500 tons were ordered to 
meet the requirements of the case. The advance in the 
price of coal considerably enhanced the working expenses, 
but the company availed itself of the opportunity to 
counteract the effects of dear fuel by gradually increas- 
ing the freight rates on the return journey for the 
transport of saltpetre, copper, and other materials. 

The Chinesische Kustenfahrt Gesellschaft, of Hamburg, 
has been engaged in the coasting trade of China for 
several years, and since 1888 an average dividend of 
3 per cent. per annum has been paid. The dividend 
just declared for 1899 amounts to 4 per cent., the pro- 
spects of the company having considerably improved last 
year, and also so far as the present year has gone. 


MACHINE GUNS OF CALIBRE. 


Great capital has been made out of the alleged 
superiority of certain items in the Boer armaments over 
our own. There is, notably, the case of the 1-pounder 
Maxim machine guns, now more familiarly known, 
perhaps, as the ‘ Pom-poms,” the-moral if not man- 
killing properties of which have proved so formidable 
that the Government has thought fit to purchase and 
despatch to South Africa some of these weapons, This 
1-pounder Maxim gun is the first machine gun of calibre 
ever used in the field. By “machine gun of calibre”’ 
is meant a machine gun throwing an explosive shell, 
whose weight is just low enough to allow of the narrowest 
margin permissible by that clause in the St. Petersburg 
Declaration of 1868, which enjoined that no explosive 
projectile less than 14 oz. in weight would be tolerated in 
civilised warfare. It is true that quick-firing guns. of 
small calibre, viz., 3-pounders, have been utilised in 
former land campaigns—the instances will be cited pre- 
sently—and these have been erroneously described as 
machine guns by those who do not realise the difference 
between the two types of weapons. A machine gun is 
one that is loaded and fired by machinery. A quick- 
firing gun is distinguished from a machine gun by the 
fact that it is loaded by hand, and may be fired either by 
hand or by machinery. In both classes there is prac- 
tically no recoil, or, rather, the recoil is absorbed and 
utilised, in the case of the machine gun to continue the 
loading and firing operations, in that of the quick-firing 
gun to return the piece to the firing position. The machine 
gun is the older invention—dating as it does from the 
primitive type of Gatling gun used in the War of Secession, 
and the Reffye mitrailleuse secretly manufactured in 
France prior to the war of 1870—and until quite recently 
was limited in calibre to small-arm ammunition. The 


quick-firing gun was introduced at a later date, and for 
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many years was used almost exclusively in the Navy 
against torpedo boats. By its power it is enabled to 
penetrate any armour that torpedo boats can carry, and 
by its rapidity and accuracy the chances of hitting in a 
given time are very high. It is only within the last 
five years, however, that the principles of the quick- 
firmg gun have been applied to field artillery. For 
example, in his Prize Essay of 1891, Major Benson quoted 
Mr. Nordenfelt as saying that the heaviest quick-firing 
gun he could make, of which the recoil was absorbed by 
arrangements in the field carriage, was a 7°7-pounder; in 
1892, Colonel Langlois, of the French artillery, stated that 
the best quick-firing guns on the Continent fired projectiles 
weighing only 6°6 |b., and did not develop a muzzle 
velocity of more than 1630 foot-seconds ; while in the 
Chicago Exhibition of 1893 practically no field guns of 
the quick-firing type were exhibited. But what military 
artillerists required was that the field guns then in use, 
throwing shells varying in weight from 12 |b. to 16 lb., 
might be converted into quick-firers, capable of doubling 
the normal rate of battery fire per minute. The naval 
weapon, with its small explosive shells, from 1]b. to 
6lb. in weight, according to calibre, is naturally of 
little practical utility in the field. This problem, the crux 
of which rests in the mechanism for absorbing the recoil 
—a requirement easy of application to a fixed mounting, 
but difficult with a mobile carriage for use in the field— 
is only partially solved at the present day. There are 
numberiess so-called quick-firing field equipments in 
existence, but it is doubtful whether anyone has yet truly 
and definitely overcome the recoil difficulty, and some 
persons go so far as to assert that it can never be done. 

It has been stated that the machine gun was long 
limited in calibre to small-arm ammunition; the first 
attempt to go beyond this was the Hotchkiss revolving 
cannon, of 1°5in. calibre, and throwing a 1]b. shell. 
This weapon is composed of five parallel barrels, which 
are made to revolve by the action of a peculiar gearing 
driven by a crank on the right-hand side of the piece. 
While the barrels are rotating the firing pin and loading 
piston are moving to the rear and the extractor to the 
front. While the barrels stand still the cartridge is fired, 
the empty case extracted, and a new cartridge inserted. 
The rotation of the barrels then begins again as before. 
The gun is capable of discharging eighty rounds per 
minute, and good results have been obtained at a range 
of 5500 yards. It was adopted for the United States 
navy, but its relatively great weight and small calibre 
caused it to be replaced by the Driggs-Schroeder quick- 
firing gun. This same drawback, experienced in all other 
early patterns of machine guns of calibre, militated 
against their being substituted for the different models of 
quick-firing guns, in which the distinguishing feature is 
the breach mechanism; the ballistic qualities, and the 
rapidity of fire being about the same for all guns of the 
same calibre. Finally, however, a machine gun of 
calibre, in which the weight of the equipment is propor- 
tionate to the calibre, made its appearance. This is the 
now well-known 37 mm. Maxim, that differs from the 
other guns of its class by being entirely automatic; that 
is, after firing the first shot, if the finger is kept on the 
trigger, the gun will load and fire automatically till the 
supply of ammunition fed from belts is exhausted. This 
gun is made in two patterns as follows :— 


30 calibre. 42°5 calibre. 
Length of gun 
Weight of gun 4 ewt. 22 Ib. . 5ewt. 1 qr. 26 Ib. 
Cordite charge .. .. ... loz 110gr. doz. 
Muzzle velocity, foot-seconds 1800 ... . 2350 
Weight of projectile ... 1m: .... 
Shots perminute .. ... 300 .. .. ... 300 


The 30-calibre gun is that adopted for use in the field, 
mounted upon a light wheeled carriage. Of course, the 
37 mm. Maxim will soon have rivals. One is said to be 
already forthcoming from the French Government arsenal 
at Puteaux. It is a weapon of the Hotchkiss type, with a 
calibre of 37 mm., and throwing a 1 Jb. shell; it consists 
in all of 30 pieces, easily taken to bits and put together 
again, and is formed of a single barrel in front of the 
receiver. The cartridges are attached toa revolving brass 
band, which works automatically, each shot that is fired 
bringing the next one into position. The gun is provided 
with a butt, similar to that of an ordinary rifle, which the 
firer rests against his shoulder, with a pistol trigger and 
cut-off to regulate the fire. Two men are required to 
work the gun, one to load and the other to train and fire 
it. Comparatively slow firing may be executed at the 
rate of 100 shots per minute; with rapid firing, however, 
500 to 600 shots per minute can be discharged. The gun 
is provided with an apparatus to prevent overheating. 
Various types of gun carriages may be used with it, 
according as it is required for mountain, field, or naval 
service. For mountain service—and France intends arm- 
ing her Alpine Corps with a large number—a folding 
tripod carried on mule-back can be used ; for field service 
it is mounted upon a wheeled carriage, provided with 
shields and a limber; on board ship, or on the parapets 
of fortresses, the gun is fixed on a pillar mounting. 

The Americans, again, are reported to have effected 
certain improvements in the Driggs 6-pounder quick- 
firing gun, which entitle it to be classed as a semi- 
automatic machine gun of calibre. For land service 
the piece is mounted on what is known as a mini- 
mum recoil carriage, also designed by the Driggs 
Gun Company. The general appearance of this carriage 
is not unlike the ordinary service carriage used with the 
3°2in. field gun, but it has the addition of a recoil cylinder 
by which the gun is permitted to recoil independently of 
the trail. On either side of the trail is a tread for the 
gun pointer, and a shoulder-bar similar in shape to that 
used on the Navy mount; so that, to all intents and pur- 
poses, the gun operates in the field as it would if mounted 
in a fixed position. The new gun has just completely met 
every requirement of the most exhaustive trials at the 
Indian Head proving ground, making a sustained record 
for rapidity (at the extreme rate of seventy-five rounds 


per minute), that exceeds by nearly 100 per cent. the best 
ever reached by a gun of its calibre in any test and under 
any conditions, however favourable. The automatic 
feature may be entirely put out of operation by simply 
throwing up asmall handle, when the gun can be worked 
as an ordinary hand-working gun, and as deliberately as 
wanted. The gun claims to have fewer parts than any 
hand-working quick-firing gun, and the whole mechanism 
can be assembled or taken down without the use of any 
special tools. The New York Tribune announces that 
an order has been promptly placed for fifty-one of them 
for mounting on the six new gunboats of the Denver class 
now building. This order will be followed by the manu- 
facture of double that number for the little gunboats in 
the Philippines as soon as the next naval appropriation 
becomes available. 

Recognising, therefore, that the difficulties attending 
the designing of machine guns of calibre have at last been 
surmounted, it is necessary to inquire into their utility 
in the field, where, of course, they play the part of a 
man-killing weapon. Prior to the introduction of special 
land guns, quick-firing guns of small calibre had been 
taken from ships and utilised on land. How did these 
acquit themselves? During the rebellion of Herzegovina 
and Southern Dalmatia in 1882, the Hotchkiss 3-pounder 
quick-firing guns of the Austrian warships were used on land 
on more than one occasion with telling effect, gaining for 
themselves the title of ** Broom of Fire.” But, as opposed to 
a badly-armed peasant rabble, this instance cannot be taken 
as a fair criterion. At the capture of Valparaiso in 1891, 
the Constitutional army relied solely upon the Hotchkiss 
machine quick-firing guns landed from the fleet and 
manned by marines for its field artillery. This again 
teaches nothing, since the Balmacedist artillerymen, who 
sympathised with the enemy, deliberately indulged in 
indifferent practice until the Hotchkiss batteries were 
within 1600 yards range, when they abandoned their 
guns. The last, and, indeed, the only favourable instance 
occurred in the war between Italy and Abyssinia. The 
Abyssinian mountain batteries were armed with Hotch- 
kiss 3-pounder quick-firing guns, and at Adowa these 
were concentrated on the Italian light muzzle-loading 
pieces in succession. Their fire, it is said, was so over- 
powering that the Italian guns were soon silenced, owing 
to the heavy losses in officers and men. These Hotch- 
kiss guns were capable of going anywhere that the moun- 
tain guns opposed to them were able to penetrate, and 
experienced no more difficulty in finding suitable sites on 
which to come into action. 

It is impossible to dispute the fact that except on 
abnormally hard ground or in rocky defiles one to three- 
pounder explosive shells, which burst only on impact, 
have their man-killing properties confined to a very 
restricted area. Owing to its size the projectile can be 
used solely as a locomotive mine—that is to say, it is 
impossible to adapt it to shrapnel, and its efficacy, there- 
fore, depends entirely upon the shattering and scattering 
of the metal walls. These fragments, again, are com- 
paratively few in number, and the small bursting charge 
limits the distance at which they can take effect. 
Striking a hard bursting screen this small shell may 
possibly cause casualties among two or three men in the 
immediate vicinity, but plunging into earth the burst can 
be hardly more dangerous than that of a powerful squib. 
Of course, if the projectile actually strikes a man it will 
almost blow him to pieces; but the damage ends with the 
man so struck; while as the aim in warfare is to put the 
enemy out of action, not necessarily to kill him, this is ac- 
complished equally well, and far more economically with 
a projectile of small-arm calibre. It is more than doubt- 
ful, therefore, whether the great rate of fire—in the case of 
the 837mm. Maxim 300 shots per minute—can compensate 
for any, or all, of these drawbacks in aggregate. Lastly, 
there is the moral effect of the weapon to be considered ; 
but this cannot be taken as an enduring asset, for men 
will soon discover that the bark is far worse than the bite, 
and act accordingly. In short, machine guns of calibre, 
so long as they are restricted to such small explosive 
shells, are only repeating on a far more expensive and 
troublesome scale the action ef machine guns of rifle 
calibre, over which also they appear to possess but little 
superiority in range. 

It is difficult, therefore, to believe that, as at present 
constituted, they will ever prove of any great utility in 
the field. 


LIGHT RAILWAYS IN FRANCE. 
No. IL. 

WE dealt in our last article with the road bed, bridges, 
and cuttings. We have now to consider the road itself. 

Permanent way and its accessories.—According to the 
French engineer, Mr. Hubert, the permanent way used 
on the French narrow-gauge lines is either the Vignoles 
flange rail or the bull-head rail, with the corresponding 
rail-chair system. In the first system the rail rests 
directly on the transverse sleeper, while in the second 
the rails are fastened into cast iron chairs by wooden 
keys. In one system the rails, and in the other the 
chairs, are fixed to the wooden sleepers by screw bolts, 
and are joined by fish-plates. The flange rail costs less 
to lay down than the bull-head. The chief engineers of 
the Great Northern of France Railway, M. Sartiaud and 
M. Banderali, have, however, recommended that on lines 
with many sharp curves and gradients bull-headed rails 
should be used in preference to flanged rails, more 
especially when soft sleepers are employed, which do not 
offer a strong and safe fastening for flange rails. The 
Vignoles rail, as shown in Fig. 6, is supposed to carry 
engines of a maximum load of 8 tons peraxle. It weighs 
21-281 kilos. per metre (about 42°33 lb. per yard). 

A bull-headed rail used by the Compagnie de la Corse 
is shown in Fig 7. This rail weighs 22°8 kilos. per lineal 
metre (46]b. per yard), and offers vertically a bending 
resistance nearly equal to that of the above-mentioned 
flange rail, while laterally it has a much higher resistance. 
Such arail in a strong and massive chair of about 10 kilos. 


(22 lb.) weight, with a wide base upon the sleeper, and 
fixed to it with three strong screw bolts, forms a stron 
and solid permanent way, capable of carrying engines of 
20 to 25 tons, going at the rate of 40 kiloms. per hou 
(25 miles) even if the line has many sharp curves on 
steep gradients. 
The disposition of the bull-headed rail, and the method 


Fig. G-—VIGNOLES RAILS 


of fixing it by wooden keys in the chair, as also the chair 
itself, is represented in Fig. 9 in plan and elevation. 
The manner of joining rails, either of the Vignoles oy 
bull-head type, is nearly the same. The outer fish-plate 
has two projecting lugs, to prevent the bolt from turning 
when screwed up. It has four bolt holes of 16 inn, 
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Fig. 7—BULL-HEADED RAIL 


(zin.) diameter. The comparative dimensions are as 


follows :— 
Flange rail. Bull-headed rail. 


Millimetres. Inches. Millimetres. Inches. 
59 


Diameter of bolt 


Weight of fish-plates with bolt holes deducted 


Flange rail. Bull-headed rail, 


Internal ... . 2°330 kilos. ... 
(4°12 1b.) 
External ... 2°380 kilos, 
(5°23 1b.) 
Fish-plate _ 2°358 kilos, 
(5°18 tb.) 
... 2 403 kilos. 
(5°29 1b.) 


The fish-plates and rail connections, bolts, &e., are 


Fig. 8—BULL-HEAD RAIL AND CHAIR 


shown in Fig. 9. The rail connections used on the lines 
of the Departement of the Indes and Loire is represente| 
in Fig. 10, called the angle iron fish-plate. It is placed 
on the outer side of the rail, intended to give greater 
solidity to the joint. The heel with which it is provided, 


Fig. 9—-FISH-PLATE FOR BULL-HEADED RAIL 


as shown in Fig. 10, is bent over at its outer end, 
through which the spike, or serew-bolt, passes—® 
shown in the sketch below, Fig. 11—preventing a longitu: 
dinal displacement of the rail. The bolt heads are let into® 
groove provided for the purpose. The fish-plate fasten 

on the inner side of the rail is of the ordinary typ 
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These fish-plates are very long, measuring 0°50 m. 


3 in length, which is equal to the distance from 
of the cross sleepers. This allows 
- aa fish-plates to rest on the sleepers, thus strength- 

ing the joint. 
ag er of outer rail.—To check the effect of the 
entrifugal force, all French engineers agree that the 
ter rail should be raised. The formule used to deter- 
se amount of the rise of the rail are variable ; 


ine the ) 
re Mr. Humbert gives it as being generally of the fol- 
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Fig. 10-ANCLE IRCN FISH-FLATE FOR 40 1b. RAIL. 
lowing form :—If S = elevation; K = coefficient deter- 
mined by experience and practice ; V = maximum speed ; 
R = radius of curve: 8 = K R 


The results obtained for a speed of 40 kiloms. per hour 


—about 25 miles—vary between and and 

correspond to an average rise on the outer rail, expressed 

by the formule: 5 = 


Fig. 11) METHOD OF FASTENING SCREW BOLTS TO SLEEPERS 


companies, gives much higher figures than used in general 
practice. Some examples from actual practice are given 
in the table below. 


Elevation of the Onter Rail in Curees. 
m. ft. in. 


100 328 1 corresponding rise 0-090 34 
150 492 1} 0° 060 
200 656 0°045 if 
250 820 24 0°035 i; 
300 984 3) 0°030 
400 1312 4 0°025 13 
500. 1640 5 0-018 
600 1968 6 0-015 
800 ... 2624 8 0-011 
1000 3280 10 0-009 
1500 4921 3 0:006 


The figures in the last table are, in round figures, 


deducted from the formule H = . in which H = eleva- 
tion in metres, R = radius in metres. 

The raising of the rail is effected by keeping the per 
manent way at its centre line, at the given level, but 
lowering the inner rail of half the rise required, and rais- 
ing the outer rail the remaining half. At curves forming 
joints, at points and crossings, there is no elevation of 
outer rail to be effected; while for curves occurring at 
the stations the outer elevation is reduced to half of its 
ordinary amount. 

The normal length of rail adopted is 8 m. (26ft. 3in.). 
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Fig. 12—PERMANENT WAY WITH 20 KILOS. RAIL 


Fig. 13—PERMANENT WAY WITH 18 KILOS. RAIL 


The joints of the rails face each other, and are in suspen- 
sion. Ten sleepers are used per 8 m. length of rail. 


: Width of permanent way.—The gauge is fixed at 1 m. 
{8ft. 23in.) between the inner sides of the rail heads, and 
is kept constant in the straight line and in the curves 


of and above 500 m. (1640ft. 5in.); below that radius the 
following gauges have to be maintained in the curves :— 


In curves from : 
100 to 150 m. radius (328ft. lin. to 492ft. 14in.), the gauge to 
be 1°020 m, (3ft. 4 gin.) 
150 to 300 m. radius (492ft. lin. to 984ft. 3in.), the gauge to 
be 1°015 m. (3ft. 3} 8in.) 
300 to 450 m. radius (984ft. din. to 1476ft. 44in.), the gauge to 
be 1-010 m. (3ft. 3fin.) 


The transition of the normal width to the widening is 
effected on the two or three extreine rails of the curve, 
while the widening is carried out on the small radius, 
so that the outer rail is constantly kept at 0°50 m. 
(1ft. 7zin.) from the centre line of the permanent way. 
The rails are laid with an inclination of 1 in 18 inwards. 

Estimated cost of permanent way.—The French 
engineers, with Mr. Humbert, came to the following 
conclusions as to the probable cost of adopting as normal 
type of rail for narrow-gauge lines the flange rail weigh- 
ing 18 kilos. (say 40]b.), and of 8 m. (26ft. 3in.) length. 
Under these conditions :— 


One length or bay of permanent way is composed of 2 steel rails 
of 8m.; 10 oak sleepers ; 2 pairs of fish-plates ; 8 corresponding 
bolts ; 40 screw bolts ; which are estimated as follows :— 

Two steel rails, 8 m. long, weighing 18 kilos. per lineal metre = 
2x 8 x 18, equal to 288 kilos. of steel at 190f. per ton = 54°72f. 

Ten oak sleepers at 3f.each = ... ... ... 30°00f. 

Two pairs of iron or steel fish-plates, weighing 5 kilos. each, or 
10 kilos. both, at 210f. perton = ... ... 2°08. 

Eight fish-plate bolts, weighing 0°4 kilo. each, or 3°2 kilos. of 

Forty screws for sleepers, weighing 0°2 kilo. each, or 8 kilos. 
of steel at 450f. por tom = ase 

Total of one standard length or bay of 8m, = 91°78f. (£3 13s. 6d.) 

91°7, 

Or per lineal metre = = 

Extra for transport, nutching, preparing, and divers ..._ 2°00f. 

Total per lineal metre, or 3°28ft. of unballasted permanent way = 

13°47f. (11s. 3d.) 

Ballast.—The cubical contents of the ballast for 2°20 m. to 
2°50 m. in width at level of rail, and of 0°35 m. thickness, is about 
0°90 cubic metre to 1 cubic metre per lineal metre. Reckoning 
lcubic metre at 3°50f., the cost per lineal metre of permanent 

Therefore the estimated cost price per 1 kilom. of permanent way 
not ballasted would be... ... 13,5008. (£540) 

Adopting, however, a 15-kilo. rail, the estimated cost price would 
be somewhat less, namely, for 1 kilom. of not ballasted per- 

— of the types of cross section are given in Figs. 12 
and 13, 

These prices vary, however, somewhat in the practical execution 
of the work. The different companies’ working lines of 1 m. 
gauge also differ somewhat in their corresponding cost prices 
according to the circumstances and conditions under which the 
work has to be carried out. 

According to the French engineer, Mr. Bricka, the following are 
the cost prices under which some companies carry out their per- 
manent way works of 1 m. gauge, evclusive of laying and 
ballast :— 

Compagnie Générale des Chemins de fer Economiques : 

Vignoles rail, weighing 20 kilos. per metre (40 Ib. per 

Compagnie des Chemins de fer Départementant de la Corse : 

Bull-headed_ rail of 22 kilos. per metre (44 lb. per 
Light Railways or Tramways de Loire et Cher : 

Vignoles rail of 15 kilos. per metre (30 lb. per yard) ... .. 

10°08f. per lineal metre 

Cost price of permanent way equipment. 

Points and crossings complete, with special timber planed and 
set, as used on the light railways or tramways of Loire et 

Points and crossings complete, for roads, as used on the light 
railways or tramways at Beaumeaud Arnay Je Duc ... 750f. (£30) 

Turntable, 3m. diam., weighing 4500 kilos. (45 tons), delivered 
and erected, as used on the light railways or tramways de Loire et 

Movable carrier-platform at main line level, with all accessories, 
signal and working gear complete, type as used on light railways 

According to Mr. Humbert’s estimate, as mentioned above :— 

One mile of permanent way not ballasted would cost ... £871 

Adopting, however, as above stated, a 33 lb. rail, the above- 
estimated cost price would be somewhat reduced, as follows :— 

One mile of permanent way not ballasted would cost ... £742 


MASONRY ARCHES WITH METALLIC JOINTS. 


Some fifty or sixty years ago arches of masonry were 
frequently constructed with sheets of lead inserted in 
some of the joints, with the view of ensuring a more uni- 
form distribution of the pressure than was afforded by 
the use of ordinary mortar. It is well known that a 
much larger margin of safety is allowed for in structures 
of masonry than in those of iron and steel. There are 
two principal reasons for this. One of these is of a general 
character, and affects all designs executed in stonework ; 
but the other applying to arches alone, includes, never- 
theless, a very extensive field of action. The first con- 
sists, when either lime or cement mortar is employed, in 
adopting for the joints a material which is inferior in 
strength to the rest of the work. The second is the 
necessity for adhering to the accurate location of 
the curve of pressure with respect to the centre 
of the joints at the crown and at the two points 
of rupture. It is usually recognised that when the deflec- 
tion due to striking the centres, takes place, the curve of 
pressure trespasses upon the upper third, and upon the 
lower third of the depth of the joints at the crown, and 
the points of rupture respectively. This explains the 
reason why the depth given to arches of masonry is so much 
greater than that assigned to arches of metal. A lesser 
value would obviously suffice if the curve of pressure 
could be made even approximately to coincide with the 
centre of gravity of the several voussoirs. 

An attempt was made a few years ago to get over this 
difficulty by interposing sheets of lead, fin. in thickness, 
over the middle third of the joints at the crown and the 
points of rupture. This arrangement is very similar to 
that obtaining in the triple-hinged arch recently discussed 


in our columns, and possesses nearly the same advantages 
with regard to the fixation of the curve of pressure within 
exceedingly narrow limits. The introduction of this 
method of construction was due to M. Leibbrand, of 
Stuttgart, who applied it to four bridges, but we 
possess no information respecting the result that 
followed the experiment. It would appear that the 
object of limiting the application of the sheets of lead 
to only one-third of the depth of the arch stones is 
to prevent the pressure exceeding the powers of the 
resistance of the metallic joint. For, in the event of the 
curve of pressure approaching too closely to the perimeter 
of the leaden sheets, and thus bringing an abnormal 
amount of pressure upon their edges, the sheets would at 
once flatten out, and the pressure be reduced in propor- 
tion to the augmented area of the bearing surfaces. So 
far so good, but still this adjustment, however weil it 
might act, does not remove the great practical objection 
urged against the principle. This consists in the fact that 
the serious reduction of the area of the bearing surfaces of 
the metallic joints will throw the total pressure upon a 
mere fractional part of the depth of the arch rings, and 
will thus enormously increase the pressure per unit of 
area. By using larger stones, the bearing area could no 
doubt be increased, but the expedient would be expensive 
and not always practicable, and high unit stresses, 
especially for masonry, are not by any means advisable. 
Apart from these two makeshifts, a genuine remedy for 
the evil does not seem to present itself. 

A series of interesting and important experiments has 
been recently concluded by M. H. Tavernier, engineer-in- 
chief of the Ponts et Chaussées, which deserves notice, to 
determine the resistance of structures of masonry in 
which the joints are filled in with molten metal, instead 
of being built up of ordinary lime or cement mortar. 
It is true that with regard to the previous assertion 
respecting the comparative strength of mortar joints and 
of the solid stone they bind together, laboratory and 
scientific experiments upon the usual small scale have 
shown that the resistance of mortar is as high as 60 per 
cent. of that of stonework. It would, however, not 
be permissible to employ so high a percentage in actual 
practice. Some experiments conducted at Lyons conclu- 
sively demonstrated that lead could be successfully run 
into joints 2in. thick between stones over 6ft. in height. 
The results of several trials carried out to ascertain the 
compressive strength of several metals and alloys termi- 
nated in favour of lead. This metal will not transmit to 
a bearing surface a pressure exceeding two tons per 


square inch, which is not sufficient to crush hard stones. - 


The degree of thickness to be given to the lead joint will 
depend upon the area of the bearing surface, since the 
resistance of the surfaces between which the metal is 
enclosed tends to prevent it yielding and flattening out. 
From a very satisfactory experiment with a stone arch 
of the respectable dimensions of a span of 50ft. and a 
rise of 3ft., M. Tavernier is led to anticipate a consider- 
able extension in the development of the arch principle 
when his system is employed. It combines the use of 
hinges or pivots with metallic joints, removes the dis- 
crepancy existing between the relative strength of mortar 
and stonework, and claims the advantages of economy in 
construction and stability. 

Among the experiments and tests to which attention 
has been directed there were numerous others of an 
equally trustworthy character, relating to the resistance 
of different descriptions of stones, of masonry built with 
lime and cement mortar, of the coefficients of permanent 
compression, and of the fracture by crushing of ashlar 
stonework, constructed both without joints, and also with 
joints of lead, zine, and of other metals and alloys. We 
do not quite participate in the confident anticipations 
regarding the wide sphere of action assumed to be open 
to the application of the metallic joint system to either 
ordinary structures or arches of masonry. A single trial 
of the new method upon a stone arch, however flattering 
the conclusions arrived at may justifiably be, can hardly 
be accepted as a precedent upon which to base very 
sanguine expectations. It is possible that the metallic 
joint will be found to be better adapted to the arch than 
to ordinary building designs of masonry, where in the 
vertical joints it is not exposed to the great pressure 
which the arch stones exercise upon it. In the former 
the metal has to play the part of a cohesive bond to a far 
greater extent than in the latter, and for that duty the 
material is not particularly suitable. Be that as it may, 
further time and experience are required to test 
adequately the merits of the proposed new method. 
Whatever may be the final conclusion, it will not in the 
least degree detract from the value of the information 
which the studies and experiments of the introducer 
have enabled him to place before his professional 
brethren. 


HackNeY Pustic BatHs.—The Hackney Vestry, on the recom- 
mendation of the Baths Committee, acting on ~~ advice, 
decided some months ago to engage Isler and Co., of Southwark, 
to bore to a depth of 400ft. on the ground at the rear of the baths, 
to see if water could be obtained. The contractors started work 
on January 17th, and completed their contract on Monday of this 
week. After boring through 12ft. of made ground, they went 
through 394}ft. of blue clay, 25ft. of mottled clay, 10ft. of pebbles, 
10}ft. of green sand and pebbles, 284ft. of grey sand rock, and 
17ft. of dark sand. On February 28th chalk was struck at a depth 
of 141ft. 8in., and water rose to a height of 92ft. from the surface ; 
on March 5th it increased to 102ft., and stayed at that ever since, 
There is a steel tube of 134in. internal diameter to a depth of 
160ft. The large number of flints that have been struck during 
the boring cause the contractors to believe that there will be an 
abundant supply of water. The contract depth of 400ft. was 
reached on Monday ; the specified time having been exceeded by 
about a month, as at about 19ft. from the upper layer of chalk a 
pocket of fine sand was struck, which cost a good deal of trouble. 
It is not expected that the pumping tests will take place before a 
fortnight, as the pumping apparatus is now blocked ona French 
railway siding by three miles of goods trucks. It had been at 
work at the building of the Paris Exhibition, and is now on its way 
home. As the baths water bill is about £1200 per annum, this 
experiment will be a huge saving to the parish, should the expec- 
tations of the contractors, who anticipate a supply of 15,000 gallons 
an hour, be realised, 
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FRENCH RAILWAYS AND THEIR WORK. 
By CHARLES Rovs-MArRTEN,. 
VI.—LE CHEMIN DE FER DU NORD. 

Ir is characteristic of the persistent rapidity with which 
developments in the direction of smartness and progress 
proceed on the Northern Railway of France, that within 
so brief a period since I completed, as I supposed, my 
series of articles on that line, I should find it necessary to 
add yet another, a supplementary account setting forth 
still more recent improvements and achievements. 

These may be classed mainly under three heads. In 
the first place, while the day mail trains each way between 
Paris and Calais—the one leaving Paris daily at 9 a.m., 
the other connecting at Calais with the steamer from the 
London train starting at the same time—still run, each is 
accelerated, and in addition a new through corridor dining- 
car train is run each way for the sole use of passengers 
between England and the Continent. The day mail train 
which used to leave Calais at 1°5 p.m. and reach Paris at 5, 
is now timed to start at 1.20, make an additional stop— 
viz., at Verton—and reach Paris at 5.10. In other words, 
it is allowed five minutes less inclusive time, although it 
has an extra stop interpolated. The time allowed for the 
185} miles from Calais Pier to Paris is now 3 h. 50 min., 
with no fewerthan six intermediate stops, amounting in all 
to 11 min, thus leaving the actual booked travelling time 
3 h. 39 min., without taking any account of the time lost 
through seven startings and stoppings. From Calais- 
Ville to Paris, the distance being fractionally farther than 
from Euston to Manchester, vid Stoke, the time allowed 
is 3h. 44 min., with five stops. It makes the following 
intermediate runs :—25} miles in 31 min. (8 miles rising 
continuously at 1 in 125); 24} miles in 27 min. (4 miles 
rising at 1 in 135); 25 miles in 28 min.; 27} miles in 
82 min.; 50 miles in 57 min. (25 miles rising continuously 
at 1 in 250 to 1 in 333); 313 miles in 38 min. (13 miles 
rising continuously at 1 in 200), and its reduced load is 
150 to 200 tons behind the tender. The Paris-Calais day 
mail is similarly treated. 

But the Calais-Paris mail is preceded by a through 
dining car express, which conveys only passengers from 
England to Paris, and is composed of the splendid new 
corridor bogie coaches which M. du Bousquet has 
recently placed on the road, together with one of the 
International Sleeping Car Company’s large restaurant 
cars. These latter are marked as weighing from 34,200 
to 37,800 kilos. empty, and may therefore be taken 
as weighing from 34 to 37 English tons loaded. 
The new corridor bogies are admirably designed and 
constructed. They have the advantage of great width, 
owing to the additional space afforded by the French 
loading gauge, and measure 9ft. 10in. across inside. All 
praise may be given to the arrangements for heating; to 
the lavatory accommodation, including its ingenious little 
*‘soap mill”; to the large plate-glass windows, and to 
the blinds which will remain automatically fixed at any 
point desired by the passenger. I hope to be able on a 
future occasion to give full details of these fine coaches, 
which weigh 32} tons, and run with an ease and smooth- 
ness that leave nothing to be desired in this respect. 

These trains are allowed 3h. 40 min. one way, 3h. 
80 min. the other. The additional ten minutes is given 
to the Calais-Paris train owing to the frequency of late 
arrivals at Calais from London. The dining train from 
Calais precedes the mail by five minutes; that from 
Paris follows the mail thirty minutes later, and virtually 
catches it up at Calais, making the journey in 3 h. 30 min., 
the distance being two miles farther than from Euston 
to Manchester vid Stoke. The first run is from Paris to 
Abbeville, 109} miles in 1h. 57 min., or at the average 
speed of 56 milesan hour. The quickest run between 
King’s Cross and Grantham takes 1 min. longer, although 
the English distance is 4 miles shorter. The French 
journey includes 12} miles of continuous rise at 1 in 200, 
and 23 miles of virtually unbroken rise at 1 in 250 to 
1 in 333. The profile will be found in Tue ENGINEER of 
January 29th, 1899, page 56. The speed has to be 
reduced to walking-pace through Amiens Station, the 
delay being practically equivalent to that caused by an 
ordinary dead stop. The second run from Abbeville to 
Calais Pier, 76} miles, is allowed 88 min. The average 
inclusive journey rate is therefore 53 miles an hour, and 
the travelling speed 54:2. The Abbeville stop is merely 
for water, and is a temporary arrangement pending the 
completion of the water troughs, when the whole run 
from Paris to Calais and Boulogne, and vice versd, will be 
done without a stop. 

Fine as is this 3} h. train for a distance of 1854 miles 
with a minimum load of 170 tons, frequently rising to 
220 tons, behind the tender, over a journey virtually 
the same as from Euston to Manchester, King’s Cross to 
Leeds, or St. Pancras to Normanton, it is eclipsed by the 
12.35 p.m. from Paris, which connects with Calais the 
expresses from Rome and Nice. This is allowed only 
3}h. for the Paris-Calais journey. It was an optional 
train up to the end of October last, run only when re- 
quired to catch the mid-day boat, but since then it has 
run regularly thrice weekly. It is booked at 60°5 miles 
an hour from Paris to Amiens, and at 57°2 thence to 
Calais Pier. The usual load is 170 to 190 tons, exclusive 
of engine and tender. Only once in my experience was 
the load less than 175 tons. 

Thirdly, the famous Nord express from Paris to 
Cologne and St. Petersburg, which was formerly a limited 
first-class train de luxe running on certain days at extra 
fares, became last year an unlimited first and second- 
class daily train accelerated to make its first journey of 
95} miles, Paris-St. Quentin, in 100 minutes, or at the 
average rate of 57°4 miles an hour, and its complete 
journey on French soil at the average inclusive rate of 
53°8 miles an hour, the load being usually 200 to 220 tons 
behind the tender. 

Recently I made another special visit to France to 
observe the working of these remarkable trains, and once 
more, through the courteous facilities afforded to me by 
M. du Bousquet, Ingenieur-en-Chef du Materiel et de la 


Traction, I was able to make very full and complete 
observations. And again I received most valuable and 
courteous assistance from M. Jacoupy, chief locomotive 
inspector, and M. Rudloff, who is in charge of the Paris 
locomotive depét. 

Several trips to and fro with the new dining train 
showed that its task is performed with the utmost ease, 
while the running of the new corridor cars is admirably 
smooth and steady. The dining cars, which belong to 
the International Sleeping Car Company, are also 
very comfortable, but have an occasional tendency to 
swerve rather sharply in rounding curves at high speed. 
I give the condensed “logs” of one run each way with 
these trains. These explain themselves, and I need 
only add that the booked time was kept and improved 
upon so very easily as to show that a large margin exists for 
further quickening when this shall be deemed desirable. 

With the Rome-Calais—sometimes styled the ‘“ Nice- 
Calais "—express I made several experimental journeys. 
I give the “logs” of those which were most interesting 
and suggestive. One of these exhibits the only instance, 
in my experience, of any loss being made on the booked 
time. In this instance, it will be noticed that the loss 
was less than a minute, while the delays through re- 
laying slacks and adverse signals amounted to 5} minutes, 
so that the actual work done was far better than booked 
time. In another case the departure from Paris was 
nearly two hours late, owing to the tardy arrival of the 
Italian and Mediterranean connections. The third case 
given is the only one in which the load was less than 170 
tons. On that occasion it was only 140 tons. That, 
however, was double the weight of the West Coast racing 
train in 1895. 

Taking the last case—Log 3—first. it will be noticed 
that in spite of 1} minute being lost by a permanent way 
slack at Le Landy, three miles out of Paris, which 
spoiled the start up the 124-mile bank at 1 in 200, the 
train passed Creil, 313 miles, in 30 min. 59 sec. from Paris, 
the engine slowing through the station. The 12}-mile 
length of 1 in 200 was ascended in 11} minutes, the 
speed steadily keeping well over 60 miles an hour. Just 
after passing Creil another slack for permanent way 
repairs was encountered at the foot of the 23 mile bank 
at 1 in 250 to 1 in 333. Nevertheless, after full speed 
had been regained, the last 20 miles of the rise were 
covered in as many minutes. The engine, however, did 
not perform so well as up the earlier and steeper gradient. 
The descent of 24} miles from Gannes to Longueau was 
covered in 21 min. 8 sec. without any specially high 
velocity being attained, as the train was before time. 
Here a third relaying check brought down the speed to 
10 miles an hour, but Amiens was reached in 79 min. 
9 sec. from Paris, in spite of 3} min. being lost by the 
delays above specified. The net travelling time was 
therefore only 75} min. for the 814 miles. 

On the second occasion mentioned—Log 4—the start 
from Paris was nearly two hours late, and the load was 
184 tons. As before, a relaying slack was experienced 
three miles from Paris. But the delay was considerably 
greater owing to the protraction of the slowing. The 
same checks were also met with near Creil and Longueau. 
As the start was so hopelessly late that no chance re- 
mained of catching the Dover boat at Calais, there was 
no object in making up time, and so the train merely kept 
its booking, or a little better. Even this, however, in- 
volved some splendid work. The run of 81} miles from 
Paris to Amiens, booked to be done in 81 min., was made 
in 80 min. 33 sec. from absolute start to dead stop, or in 
79min. 40sec. from platform to platform, in spite of 
34min. being lost by relaying slacks. This leaves the 
net running time from platform to platform 763 min., 
with a load of 184 tons behind the tender. Some very 
high maximum speeds were maintained down the de- 
scending gradients approaching Creil and Longueau. 

In the third instance the train laboured under two 
serious disadvantages. Leaving fifteen minutes late, 
owing to the tardy arrival of the Rome and Nice con- 
necting train, it unavoidably had to follow a slower train, 
which blocked it badly three times. Also a severe side 
gale was encountered throughout the journey, and the 
same relaying slacks at three different points—Le Landy, 
Creil, and Longueau—were met with as in the other cases. 
Nevertheless the train, weighing 176 tcns, only lost 
56 seconds on its very fast timing, a booking much 
faster than anything we have in England. The total 
time from Paris to Amiens was 81 min. 56 sec.; but the 
delays amounted to 5} min., leaving the net time 
763 min. 

Starting afresh from Amiens, we ran easily and steadily 
along the level stretch of 59 miles to Etaples in just as 
many minutes. The subsequent four-mile bank of 1 in 
135 was climbed at a minimum rate of 51 miles an hour, 
in spite of the furious side gale; and Boulogne, 77 miles 
from Amiens, was passed in 76 min. 20 sec. Unfortu- 
nately, more relaying was going on at Marquise, near the 
foot of the eight-mile bank at 1 in 125, and consequently 
we had to start the ascent of that bank at 10 miles an 
hour. The engine, nevertheless, mounted it very smartly, 
and a quick descent of the falling grade after Caffiers, 
Calais Ville being passed at nearly full speed, brought us 
to Calais Pier in 104 min. 40 sec. inclusive, or 1024 min, 
net, from Amiens. The inclusive time from Paris was 
3h. 11 min. 47 sec., or 3h. 6 min. 36 sec. actual travelling, 
or 2h. 59min. net. This is not my fastest journey between 
those points, the heavy wind keeping us back materially. 

In the opposite direction it was not easy to obtain any 
special work, as the booked times, although fast, allowed 
a wide margin, and the trains were generally punctual in 
departure. On one occasion, however—Log 7—the day 
mail from Calais did not get away from Amiens till 
17 minutes after the booked time. In this case the load 
was thirteen vehicles, weighing in all 152 tons, behind 
the tender. Starting from Amiens, and climbing the 
bank of 1 in 250 and 1 in 833 to Gannes, after the relay- 
ing slack near Longueau, at a steady 61 miles an hour, 
and making a very swift descent toward Creil, a stop was 
made at that station 48 min. 20 sec. from Amiens, the 


distance being 50 miles. Makinga fresh start, the engine 
went up the fourteen-mile bank of 1 in 200 at an even 60 
miles an hour, andthen ran very fast down the subsequent 
falling grade to St. Denis, where the driver had to « ease 
down” approaching Paris. There was the relaying slack 
at Le Landy, and a signal check beside; nevertheless, the 
train reached Paris in 31 min. 10 sec. from Creil, 31} 
miles, and in 81 min. 16 sec. inclusive from Amieng 
The actual travelling time from Amiens was 79 min, 
20 sec., with a dead stop in the middle and three slacks’ 
Allowing for the signal and relaying slacks, the net time 
from Amiens to Paris was 76} min., without deducting 
anything for the stopping and starting for and from the 
Creil stop. 

Lastly—Log 8—I went once more from Paris to §¢, 
Quentin by the ‘‘ Nord” express, now turned into a daily 
first and second-class ordinary train, but timed at 57-4 
miles an hour. The load was 220 tons behind the tender, 
As the train got away in good time, and no special 
authority had been obtained to run much in advance of 
the booking, the driver contented himself with covering 
the 95} miles in 95 min. 24 sec. from start to stop; in 
itself, however, a magnificent performance. There was 
the customary service slack through Creil, and the same 
slowing for permanent way repairs near Le Landy as in 
the other cases, so the net time was only 93 minutes with 
a load of 220 tons. A speed of 55 to 56 miles an hour 
was steadily maintained up the 12}-mile bank of 1 in 2060, 

The engines in all cases were of the latest sub-class of 
the four-cylinder four-wheel coupled compound bogie 
engines placed on the line by MM. du Bousquet and de 
Glehn, fully described by me and illustrated in back 
numbers of THE ENGINEER—July 22nd, 1898; September 
16th, 1898 ; and November 10th, 1899. 

The gradient profile of the line will also be found in 
THE EnGrineer of January 20th, 1899, page 56. 


1.—Logs of New Corridor Dining-car Express.— Engine 2.173 
and 178 tons, 


Miles ox Paris. Stations, &c. Actual times, 


(Relaying slack, 15 m.h.) 

F (Signal slack, 15 m.h.) 

(Relaying slack, 20 m.h.) 

543... ~Gannes ... ay 32 27 
(Relaying slack, 10 m.h.) 

(Through station at 3 m.h.) 

100) .... Abbeville arr, 28 10 

dep. B45 
134... Verton pass 12 017 
1584... Boulogne... 23 22 


(Relaying slack to 5 m.h.) 
Caleta Vile ” 
(Delayed 6 min, by relaying and signal slacks). 
Il. —Kugine 2.173 and 1784 tons. 
Miles ex Calais Pier. 


_ 


(Relaying slack, 5 m.h.} 

Abbeville ... .. 40 11 

dep. 16 1 

(Through station at 3 m.h.) 

(Long relaying slack, 5 m.h.) 

181} St. Denis (eased down) 13 56 

1855 .. Paris arr. 4 49 20 


(Delayed 4 min. by ‘relaying slacks). 


I11.—Log of Rome-Calais Express.— Engine No. 2.171 and 140 tons. 


Stations, &c. Actual times. 


Miles ex Paris. 
...dep. 12 35 40 


(Relaying slack, 5 m.h.) 


3} . St. Denis... ... pass 41 29 
6 .. Pierrefitte 44 1 
12} ... Goussainville... 49 51 
163 ... Sarviliess ... .. . 5d 
31; . Creil(slack) .. ... .. 6 39 
(Relaying slack, 10 m.h.) 
36. . Liancourt .. ... . 11 30 
40) . Clermont 16 0 
497 ... St. Just . 25 7 
547 =... Gannes ... 30 21 
694 ... Ailly 13 30 
76. 49 11 
79 . Longueau 51 29 
(Relaying slack, 10 m.h.) 
81} ... Amiens ... ... arr. 1 54 49 


Delayed 35 min. by relaying slacks. 
1V.—Log of Rome-Calais Express.—KEngine No, 2.171 and 184 tons. 
(P.L.M. connecting train late.) 
Miles ex Paris. Stations, &c. 
wee 


Actual times. 
‘aris 3] 


2 21 


(Long relaying slack, 5 m.h.) 
31 37 
(Relaying slack, 10 m.b.) 
65  ... La Faloise 27 1b 
(Relaying slack, 15 m.h.) 
81}... Amiens platformend ... ... arr 41 52 
” ead stop... 342 4 


Delayed 3} minutes by ‘signals, &c. 


| 
| 
| 
| 
} 
| 
} 
| 
| 
| 
| 
| 4 
| 
|| | 
| 
} 
| 
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V.—Log of Rome-Calais Express.— Engine No. 217) and 176 Tous. 


Miles ex 


184 
185! 
De 


VIl.—Log of Day Mail Train.— Engine No. 2.171 and 150 tons. 


Miles ex Amiens. 


2} 


Paris. 


Vi.—Engine No, 2.166 and 176 Tous. 


layed 2} minutes by relaying slack at foot of incline. 


(Strong side gale. ) 
Stations, &c. 
Paris 


St. Denis 

Pierrefitte 
....- .:. 
Goussainville 
(Signal slack, 25 m.h. ) 
Orry 


(Signal slack, 10 m.h. ) 
slack, 15 m.b.) 

Creil (slack)... ... .. 
(Relaying slack, 15 m.h.) 

Liancourt 

Clermont 

St. Just .. 

Gannes ... 

Breteuil ... 

La Faloise 

Ailly 

Boves 

Longueau..... ... ... 
(Relaying slack, 15 m.h.) 

Delayed 5} minutes by signals 


(Severe side gale. ) 
Abbeville 
Verton ... 

Etaples ... 

Boulogne 

(Relaying slack, 10 m.h.) 


Calais Pier ... 


Stations, &. 
Amiens 

(Relaying slack, 10 m.h.) 
La Faloise 
Breteuil ... 

Gannes ... 
St. Just ... 
Clermont 
Liancourt 


Cre’ 


Chantilly 
Survilliers 
avres ... ... 
Goussainville .. 
Villiers .., 
Pierrefitte 
St. Denis (eased down) 


elaying slack, 10 m.h.) (Signal slack ). 


Pata* .. 


(Relaying slack, 10 m.h.) 


(Relaying slack, 10 m.h.) 


Actual times. 


dep. 12 50 54 


. pass 


.. arr, 


ke, 


. dep. 

. pass 
” 
” 


” 


. arr. 


Actual times. 
35 


..dep. 
pass 


(Delayed 3 min, by signals, &c.) 


4 


2 41 


VILL. Log of Nord Express (Cologne, Engine 2.163 and 


220 tons. 
Miles ex Pari. Stations, &c. 


Actual times. 
— ... Paris 


(Relaying slack, 10 m.h.) 


6} Pierrefitte » 2228 
9} ... Villiers .. 5 53 
12}... Goussainville 9 26 
... Louvres ... 12 11 
185... Survilliers 16 22 
254 ... Chantilly 22 30 
317... Creil (slack) . eas 27 34 
5245... Compeigne ; 47 14 
81; ... Tergnier... 3 13 52 
91 .. Essigny ... 24 11 
95} St. Quentin arr. 3 28 52 


Delayed 2 min. by relaying slack. 
All distances are given in English miles, all train loads 
in English tons, and exclusive of the weight of engine | 
and tender. 


ENGINEERS AND SPAIN. 


British engineers and iron and steel firms may profitably | 


make a mental note of one or two points which occur in the 
recently issued annual report of the British Consul at Cadiz. 
This document includes reports of the various vice-consuls, 
and we notice that one of these officials, writing from Gijon, 
points out that last year only 22 per cent. of the total value 


| of imports of machinery represented British manufacturers, 
| while over 70 per cent. came from Belgium, the figures being 
—from the United Kingdom, £38,868; and from Belgium, 


£122,172. ‘ Belgium,” he says, “ continued to send the largest 
quantity of machinery, which consisted principally of plant 
for beetroot sugar works, a speciality of her own in which 


' the United Kingdom apparently will not or cannot compete. 
| Belgium is actively engaged in studying the wants of Asturias, 


with the object of retaining nearly 71 per cent. of the trade 
in the machinery imported. I would again strongly urge 
British manufacturers to pay more attention to the varied 
requirements of this market, which will always be a profitable 
outlet for suitable products.” Great Britain took the fore- 
most place among the countries supplying the iron and 
metal work imported, the total value of her share being 
£16,724, or 43 per cent. of the whole, while that of Belgium 
was £13,884, or 35 percent. The Vice-consul expresses a 
hope that the unsatisfactory position of the United Kingdom 
in regard to the imports of machinery will be changed when 


| the beetroot sugar factories are finished, and suggests that in 


the meantime some organised system of constantly canvassing 
the market is required, especially at the present time, when 
new works are being projected and others are about to start 
operations for extending their output and reforming old 
plant. Doubtless some of our British sugar engineers would 
be quite willing to do an increased trade with Spain if they 
thought there was a reasonable prospect of being able satisfac- 
torily to accomplish this, and we therefore commend these 
consular observations to their notice. The British Consul at 
Cadiz mentions that the iron hoops for wine casks that were 


formerly obtained from the north of Spain are being generally | 


discarded, as they are inclined to stretch too much. He 
suggests that there would seem to be a trade here for British 
manufacturers if they were to push it. Great strides, he 
states, are being made in electric schemes throughout Spain, 
and British electrical engineering syndicates ought to be on 
the alert. German firms seem to get most of the contracts 
at present, 


THE STEAM YACHT MARGARITA. 


A FINE ocean-going twin-screw steam yacht, the Margarita, 
_ owned by Mr. A. J. Drexel, Philadelphia, U.S.A., was launched 
on the 30th ult. by Scott and Co., Greenock. She has been 
built to the designs of Mr. G. L. Watson, Glasgow. She 
| measures over all 323ft., on load water-line 272ft., beam, 
| extreme, 36ft. Tin., load draught 16ft. 8in. She is built of 
| steel, with steel decks covered with teak, and has a double 
| bottom her entire length, with ten water-tight compartments. 
She has twin screws driven by triple-expansion engines of 
| about 5000 indicated horse-power, designed to give a speed of 
| 17 knots. She will have two large double-ended Scotch boilers, 
| and bunker capacity for 550 tons of coal. She has a complete 
installation of electric light and a refrigerating plant capable 
of turning out 1200 Ib. of ice a day. 
Her appointments are on a lavish scale; the drawing-room, 
| the entire width of the ship, is in Louis XV. style; the dining- 
room in Chippendale; and the social hall or library in the 
Empire style. She will have an equipment of rifle calibre 
automatic guns, and small-arms. 


Society oF MopEL ENGINEERS.—A meeting of the Society of 
Model Engineers was held on Tuesday, May Ist, at the Memorial 
Hall, Farringdon-street, E.C., at 7 p.m., about seventy members 
and friends being present. Mr. W. H. Deardan read an interest- 
ing paper on tools and toolmaking, his remarks having special 
reference to the construction of his gas engine, which gained the 
gold medal in the competition recently held by the Society. After 
the paper, trials of model steam and electric locomotives took 
place on the Society’s track until the close of the meeting. 

BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.—At the 
monthly meeting of the above Association held at the Grand Hotel, 
Colmore-row, on Saturday last—Mr. J. Cox in the chair—an 
interesting — was read by Mr. A. E. Edwards on “ Artificial 
Lighting.” The lecturer dealt with several means of lighting, 
including the oil lamp, gas, electric, incandescent, acetylene, and 
are lighting, and gave some interesting figures as to the lights 
obtainable by them. Hespoke of the desirability of having work- 
shops well lighted and painted with suitable colours, and said that 
if a room was coloured white the lights in the room would give 
nearly 50 per cent. more light than they would do if the room were 
black. The lecturer also dealt with the necessity for keeping the 
lighting apparatus clean, and said that the explosions which 
occurred with oil lamps were to a great extent caused by a want of 
cleanliness. With reference to cost, the lecturer said that for small 
rooms incandescent gas lighting was at the present time the least 
expensive. An interesting discussion followed. 

LonvON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The forty-seventh anniversary dinner of this institution 
was held at Cannon-street Hotel, on Saturday last. The gathering 
was quite up to the average in point of numbers, upwards of 260 
gentlemen sitting down. r. Alfred Langton, of the firm of Hum- 
phrys, Tennant, and Co., occupied the chair, and amongst the 
company present were, Sir Albert Rollit, M.P., Mr. James Stewart, 
M.P., Mr. Richard Moreland, M. Inst. C.E., Mr. Mark EB. Robin- 
son, M. Inst. C.E., Mr. W. J. Harding, R.N., and two members 
of the Naval Brigade who formed part of the besieged garrison at 
Ladysmith, Engineer E. H. Ellis, REN., aud Engineer Charles C. 
Sheen, R.N. These two gentlemen responded to the toast of the 
‘Naval Brigade,” and their experiences in South Africa were 
listened to with much attention. When the health of the garrison 
was becoming a source of great anxiety owing to the dearth of 
drinking water, it was Engineer Sheen who saved the situation by 
improvising a distilling apparatus out of galvanised tanks, and was 
| enabled to supply every man with pure water, and thereby reduced 
| the death-rate to a very large extent. The Association of Foremen 
| Engineers continues to flourish, as may be gathered from the fact 

that it has £5500 of invested capital. The receipts from members’ 
| subscriptions last year amounted to £320 ; £167 was paid in super- 
| annuation allowances, and over £100 to relatives of deceased 
— The secretary is Mr. Thos. Mullock, Etta-street, Dept- 
ord, 


479 
j 
— 
24 
124 a 5 20 
14} 7 57 
184 12 32 
214 15 42 
19 10 
31} 24 56 
36] 20 43 
104 34 10 
194 13 23 
18 36 
504 <j 52 50 
694 
79 9 32 
81} 12 50 
81} 218 1 
1094 45 52 
134 310 5 
141 17 8 
1584 34 21 
1685 14 1] 
173} 51 42 
a 4 0 41 
| = 55 27 
16) 9 34 
225. 15 0 
19 29 
82. 23 43 
30 51 
34 40 
50: arr. 39 28 
dep. 4] 24 
C64... pass 48 30 
63}... 55 34 
67 da 59 7 
(2h 3 24 
| ix 


480 THE ENGINEER 


May 11, 1909 


IRRIGATION WORKS ON THE NILE. Bab-el-Haroun, and Bab-el-Sogair. It is hoped that all the 
——- | masonry in these three important channels will be built to 

THE ASSOUAN RESERVOIR AND DAM.—I. | above the water level before August of this year. The Govern- 

By the courtesy of Sir Benjamin Baker we are again enabled | ment staff employed at the end of last year consisted of 
to give reproductions of photographs taken of the work at | sixteen engineers and inspectors, and several minor officials. 
Assouan and Assiout, and to furnish our readers with an | The contractors have on their staff ten engineers, and a large 


account of the progress made in connection with these large | number of inspectors, clerks, &c. 


engineering enterprises. It will be remembered that the pre- 
liminary works in connection with the construction of the 
Assouan dam were commenced in April, 1898, and during that 
year work was principally confined to excavation on the line 
of the dam and navigation channel, and to bringing on to 
the ground the plant and materials required for dealing with 
the excavation and masonry on a large scale in 1899. It was 
also necessary to build a large number of houses, shops, 
restaurants, and hospital buildings, so as to provide for the large 
number of persons working on the reservoir and indirectly 


connected with the works. During the early summer of 1899 | 


the number of persons under these two heads reached a total 
of 10,000. 
The total excavation on the line of the dam and the naviga- 


| 
| 


Very little stone work was laid during the month of 
January, as it took a considerable time to clear the deposit 
out of the trenches excavated last season. The sand-bag 
sudds in the Bab-el-Kebir, Bab-el-Haroun, and the Buab-el- 
Sogair were closed during the month. The principal excava- 
tion during January was in the Bab-el-Kebir, Bab-el-Haroun, 
and Bab-el-Sogair, and for a short distance on each side of 
these channels. The amount of excavation completed during 
the month was 21,278 cubic metres, and the solid rock had 
not then been reached in either of the three channels. 

On the 16th February masonry was started between the 
Bab-el-Sogair and the Central Channel. The amount laid 
during the month was 4453 cubic metres, and the total 
amount laid to that date was 83,173 cubic metres. The 
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tion channel up till the end of 1899 was 368,000 cubic metres, 
of which 228,000 cubic metres were excavated during 1899. 
The accompanying diagram, Fig. 1,shows the amounts carried 


sandbag-sudd in the Central Channel was closed on the 20th 


| February. The principal excavation during the month was, 


out during the two years by the difference in the hatch lining. | 


Fig. 2 is a map showing the position of the dam and the Nile 
above it. This is a copy of a Government map, and the survey 


| the month was 18,094 cubic metres. 


was taken as late as March and April, 1899. It will be noticed | 


that some of the constructional work is shown upon it. 
Fig. 3 shows extremely well the pcsition of the dam for a 
portion of its course and the various sudds which are com- 
pleted and in course of construction. 


Our readers will also remember that the foundation stone | 
of the dam was laid on February 12th, 1899, by his Royal | 


Highness the Duke of Connaught. The masonry was com- 
menced on March 16th, but very little was done before the 
beginning of the following month. During May, June, and 


DepressionwWith 
® 
Vachs of Gramite little 


water 


as in January, in the three channels, Bab-el-Kebir, Bab-el- 
Haroun, and Bab-el-Sogair. The amount taken out during 
Even then solid rock 
had not been reached in either of them. In the navigation 
channel and locks 9727 cubic metres were excavated during 
February. Solid rock had not been reached at the end of 
March, the excavation in the Bab-el-Kebir being as much as 
nine metres below the assumed level of solid rock on the con- 
tract plans. In the navigation channel and locks during this 
month the excavation amounted to 15,372 cubic metres. 

This year the Nile has been very low indeed—in fact, it 
has been as much as two metres below the average of the 
twenty years 1873 to 1892, and half a metre lower than has 
ever been registered. Naturally this lowness of the water 
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July, masonry was energetically carried on at the east bank, , 


and during the three months 40,035 cubic metres were laid, 
the maximum for one month being during July, when 16,094 
cubic metres were built. Owing to the Nile flood less progress 
was made with masonry during the remaining five months of 
the year, and on 31st December, the total laid for the year 
was 74,703 cubic metres. 

Fig. 4 shows by hatched lines the position and amount of 
masonry carried out during the year. It will be seen from 
this section that the foundation has been built in at the 
extreme east channel, and the masonry has been built to 
within two metres of the roadway level for a distance of 
nearly 500 metres, or one-quarter of the whole length of the 
dam on the east bank. Excavation has been carried on over 
the whole length of 1300 metres, equivalent to two-thirds of 
the whole length of the dam. 

Some of the most important work of the year 1899 was the 
construction of the temporary sudds around the site of the 
dam in the three deep-water channels—the Bab-el-Kebir, 
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Fig. 2—THE NILE AND THE ASSOUAN DAM 


was favourable to work on the dam, and every advantage has 
been taken of it. The following work has been carried out 
in connection with the navigation channel. From the axis 
of the dam to 525 metres south the channel was in February 
last practically down to the reduced level of 90:00. The 
slopes were being dressed, and it was expected that this 
portion of the work would be completed in a month. North 
of the axis of the dam work is being rapidly pushed on, and 
the excavation has been started on the line of the dam. 
Much of the material taken out is decomposed granite. 
During November two pumps were fixed, one in the naviga- 
tion channel, the other in the lock channel, and at the end of 
that month both places were nearly dry. In December 
another pump was fixed north of No. 4 lock. The pitching 
of the banks is proceeding. Some of the pitching on the 
bank to the south of the dam was displaced during high Nile, 
owing to the water causing the bank to settle; on the north, 
however, the pitching suffered very little, owing to the bank 
being lower and the material sandy. 
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| el-Haroun from the Bab-el-Kebir were reached. 


The railway has been continued southwards to th 
quarries opposite the Dachanieh Channel. On the islang t 
Awad two houses have been erected for the Government. 
one for the engineer and the other for an inspector. dhe 
new quarters for the contractor's staff, a bakery, butcher’ 
shop, and barracks for the accommodation of Kuro, ie 
workmen. Four travelling cranes and two derricks are in 
use along the navigation and lock channels. The excavation 
taken out on Mahommed Ali Island last season wag still 
flooded in February last, and up till then no further work 
had been attempted there. 

The following amounts of work were carried out durin 
the months preceding the date of a report made cy 
February 6th :— 


Excavation in Navigation, Channel and Locks, 


Soft. Ree, 
Cubic metres. Cubic metres, 
..... .. . ner 
November .. 1,020 .. 
Excavation on Line of Dam, West Bank. 
Rock, 
Cubic Metres, 
Pitchin Js 
Cubic metres, 
January .. 700 


The total amount of work done on rock-faced ashlar was, 
on January 4th, 32,192 square metres. 

The average number of men employed on the West bank 
and islands are as follows :— 


September. Europeans. Natives. Totals, 

371 1165 1536 

October. 

Stonecutters . .. O46 

7038 1084 

November. 

1585 

December. 

Stonecutters . fay 
General .. 1361 10S 

705 1361 

January. 

Stonecutters.. .. 424 | 
Masons. 4 2s 
1408 

716 1502 2218 


In connection with the Assouan dam itself, excavation was 
started on the line of the dam between 600 metres and 700 
metres on Habs or Habsarti Island on December 5th, and 
has been energetically carried on ever since. During the 
months of September, October, and November, 20,000 cubic 
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metres of sand were taken by rail and deposited on the bank 
of the Nile near Massid, in a position convenient for filling 
the bags and loading the barges and boats which conveyed the 
material to the site of the sudds or barriers south of the dam. 
On the 3rd of November boats were obtained and a few bags 
filled, and on the Sth the first bags were deposited in the 
Bab-el-Kebir, and on the 28th the rocks separating the Bab- 
The cross 
sudd north and south along the last-mentioned rocks was 
then commenced and completed on the 12th December. Up t? 
the end of January 470,086 bags of sand and clay and 15,600 
cubic metres of loose materials, chiefly sand, had been used 
in the sudds. In addition to this 8400 cubic metres of stone 
in large blocks and 2300 cubic metres in smaller stone had 
been used in the north sudd in the Central Channel. The 
water level immediately south of the sudd rose gradually as 
the main sudd was built from 92:19 on the 30th November to 
92°560n the 12th December. The gauge on Phile showed 
a fall of 5 centimetres from 92:80 to 92:75. The gauge in the 
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near the line of the dam showed a fall of 7 centi- 


Channel 
West Chan 69 to 89°62. At Assouan the fall was 32 centi- 


metres from 89° 


While the sudds were in course of building preparations 
, made for fixing pumps. Fourteen boilers were fixed | 
kn the sudds in two sets of eight and six respectively, both 
as near as possible to the east side of Bab-el-Kebir, 
af number of 12in. and 6in. pumps erected. These suc- 
” fully dealt with the water and excavation on the east side 
OF Bab-cl-Kebir, and on the island between that and Bab-el- 
Haroun was commenced on November 13th. Three derrick 
cranes and one travelling crane have been in use the whole 


time since. 
during the 
sudd now 
Channel. 

pringing truc 
c-Haroun one 


night getting out the débris for use in the stone | 
being made across the Central or Aboo Sibian | 
A short branch railway was laid on the island for | 
ks within easy reach of thecranes. In the Bab- 
6in. pump was started on the 13th of 
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Masonry. 
September 11,517 cubic metres. 
October .. 6,851 ,, ” 
November 1,740 —,, 
December 1,374 55 is 
January .. 2,422 yy 
Ashlar Built in Strives, 

November 71 cubic metres, 
December Cy, ” 
January... 89 ” 

Total +o > 


The average number of men employed on the east bank was 


Generally some ot the cranes have been working | as follows :— 


September. Europeans. Natives Total. 
Masons 68 21 
General 206 3083 4180 


/ 
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THE TUGELA TEMPORARY BRIDGE. 


WE are again enabled to give reproductions of photographs 
taken of the bridge over the Tugela River, which we have 
referred to on several former occasions, and notably on March 
30th, when we gave reproductions of photographs showing 
the bridge before and after it was blown up. As on that 
occasion, we are indebted for the photographs and informa- 
tion to Mr. M. W. Carr, consulting engineer to the Natal 
Government Agency. We only received these photo- 
graphs late on Tuesday, and we understand that they 
had then just reached this country. The present photo- 
graphs, one of them taken from the neighbourhood of 
Fort Wylie, and the other on the north bank of the Tugela, 
show the bridges which have been made across the river to 
take the place of the bridge blown up by the Boers. The 
principal of these is, of course, the trestle bridge, which now 
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Fig. 3—PART OF THE ASSOUAN DAM 


Jauuary, which has proved completely master of the leak- Ontohen, Europeans. Natives. —_ 
-areful i shic ; Stonecutters .. 580 5 

age, and shows the careful manner in which the sudds “aa ae = 108 

have been made. General .. 208 3150 2448 
As many men as can be employed are at work on the whole a = : 

length across these channels excavating the rock. The fast Total 
of Ramadam, which lasted the whole of January, interfered 599 
somewhat with the work, many of the men leaving work Masons 21 1 22 
before the end in order to be in their villages for Bairam. General .. 274 20245 3200 

The bottom of the Bab-el-Kebir is of decomposed material, in se 2gn0 3821 
which holes can be jumped without the use of the hammer. Hacenber: Eurvpeans. Natives Total 
Explosives have very little effect on it. The excavation was Stonecutters .. »». 9. 4 453 
re-commenced here as soon as the receding waters allowed of | 
it. The amount of silt found to have been deposited was | a ere ae naacs 
larger than had been anticipated, being in some places quite 708 2605 313 
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aluetre deep. A sudd was made across the trench near the January. Europeans. Natives. Total. B 
Termooseyah Channel. Masonry was started here on the Stonecutters .. 429 5 be 
December, and the first sluice cill laid on January 6th. 
The first outlet cill stone of the sluices had been laid on the ‘gia pea Ris 
%th November. Two steam derrick cranes were erected, each 683 2365 3048 


i a position to command the work of three sluices. Work 
Was continued on the solid dam from 1490 to 1770 metres to 
reduced level 97°00, thence to 1865 metres to reduced level 
95°5, which was reached on the 10th November. 

During the months of September, October, November, 
December, and January additional lines of railway were laid. 

he line immediately to the north of the dam has been 
extended to the relief channel, and on it two timber bridges 
have been built, one over the Termooseyah Channel and one 
m the channel between that and the relief channel. The 
lines to the Bab-el-Kebir where damaged by the Nile flood, 
Were repaired and widened as the fall of the water allowed, 
and lines have been carried on the sudds as they were made. 
The following work has been done since last September :— 


Excavation. 


ember 1,429 cubic metres, 
-ember 4,735 


During September and October a very large number of 
Italians arrived, nearly all of them on the chance of finding 
work. The greater part of them were without the means of 
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takes the railway across. It is constructed quite close to the 
destroyed bridge, but for all that as much as 2700ft. of 
deviation line were necessary. The actual erection of the 
wooden bridge, and the construction of this length of 
line, occupied three weeks, but, as a fact, 


| work was only in progress during twenty days, because 
| on two days, and for a length of time equal to quite one 


whole day, work had to be suspended because the Boers were 
shelling the bridge. From the photographs it will be seen 
that the bridge is of very substantial construction. It is 
585ft. in length, and the trestles in the stream are 30ft. high, 
the ground under the base of each trestle having been packed 
up to the proper height. During the time of erection there 
was an average depth of 5ft. of water in the central channel 
of the river. The work was carried out by the Engineers’ 
Department of the Natal Government Railways, under the 
direction of Mr. J. W. Shores, who has had great experience 
in constructing bridges in Natal. 

An inspection of the photographs will show two new 
bridges, one of which is a passenger bridge, and is constructed 
close alongside the piers of the original railway bridge. 
Before either of the new bridges had been constructed, a 
temporary footbridge—of a sort—had been made by means 


| of timbers supported at various points on the wreckage of the 


girders of the old bridge. This; however, was found to be 
most inconvenient, especially in connection with the moving 
southward of the wounded and invalids from Ladysmith, and 
from the battlefields between that town and the Tugela River. 
It was therefore decided to construct the passenger bridge, 
to serve as a means of communication until the railway 
bridge was ready. As a fact, the smaller bridge was only 
finished two days before the larger structure; thanks to the 
activity and skill of the railway engineers. One of the photo- 
graphs shows the first hospital train got through to the front 


and across the bridge. 


returning. Applications to the Italian Consul to stop the | 


immigration were in vain, and the matter became serious. 
Work was found for as many as possible, and a large number 
was employed. The numbers of stonecutters on the whole 
works were, in August 388, September 668, October 1126, 
November 1302, December 998, and January 953. 


The health of the staff has been satisfactory. Some cases 
of influenza, lasting from three days to a week, occurred, but 
nothing of a serious nature. 

In our supplement will be found a series of photographs of 
different portions of the work. The footlines show what 
they represent. These give an excellent idea of the nature of 
the operations which are being carried out, and assist in 
obtaining a grasp of- their magnitude, besides showing how 
far the work has progressed. 


ELECTRICAL DISTRIBUTION LN FacToRIEs.—The power in the works 
of the Westinghouse Air Brake Company is furnished by electricity, 
generated at a central station and distributed to the several shops. 
This system replaces a central boiler plant supplying steam through 
underground pipes to thirty Westinghouse steam engines of 5 to 
255 horse-power, located in the various buildings, so as to reduce 
the belting to a minimum. There was about 4000ft. of steam 
piping, the condensation in which represented a loss of about 
00 horse-power. The boiler plant remains unchanged, and consists 
of sixteen Babcock and Wilcox water-tube boilers, aggregating 
2000 horse-power, fed by automatic stokers and worked at 125 lb. 
pressure. The ratio of grate surface to heating surface is as 1 to 


| 52°8, The only steam engines retained are two of 10 horse-power 


for the exciters, and those for the stokers, air pump, and rotary 
pump in the boiler-house. In the power station are three Westing- 
house-Parsons steam turbines, each coupled toa bipolar alternating 
generator, running at 3600 revolutions per minute, and delivering 
current at a pressure of 400 volts. There are also two exciter units, 
the air pumps and condensers for the turbines—driven by a 50 horse- 
power mtor, and two air compressors driven by 100 horse-power 
motors. The exciters deliver current at 110 volts. All the motors 
are of the Westinghouse induction type, placed in the most con- 
venient situations and belted to the original line shafts, which run 
at 112 to 175 revolutions, an increase of about 12 per cent. in speed. 
Countershafts are largely dispensed with. In the machine shops 
there are 25 motors aggregating 435 horse-power; boiler-house, 
three motors, 60 horse-power ; blacksmith shop, two motors, 
50 horse-power ; brass foundry, three motors, 35 horse-power ; iron 
foundry, thirteen motors, 185 horse-power ; leather room, two 
motors, 25 horse-power. Total, 48 motors, 790 horse-power. There 
are 2500 incandescent lamps and 60 arc lamps of 100 hours’ capacity, 
all taking current at 110 volts, 
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THE IRON AND STEEL INSTITUTE. 


Tur annual meeting of the Iron and Steel Institute 
was held at the Institution of Civil Engineers on Wed- 
nesday and Thursday, May 9th and 10th, Sir William 
Roberts-Austen presiding. Although no item of any very 
startling significance appeared on the programme, which, 
considering the highly-developed state of the technology 
of iron-making, was hardly to be expected, it contained a 
sufficiently numerous and varied selection of subjects to 
bring together a large and representative gathering from 
all parts of the country, as well as several representatives 
from the Continent and America. 

The report of the Council, and the statement of 
accounts, presented by the treasurer, Mr. W. Whitwell, 
show the state of the Institution to be in every way 
satisfactory, the receipts for the year 1899—£4322 10s. 4d. 
—being nearly £500 above the average of several years 
past, while the expenditure has remained nearly station- 
ary at £3600 16s. 6d., leaving a balance of £715 13s. 4d., 
which has been added to the funded property of the 
Institution. The number of new members elected in the 
year has been 110, or considerably more than the 
average of later years. which has been only 86. The 
losses by death and retirement have been 52. Some 
notable names occur among the list of deceased members, 
such as Mr. H. Allen, of Sheffield; Mr. W. F. Durfee, 
one of the pioneers of the Bessemer process in America ; 
Mr. W. O. Foster, of South Staffordshire ; Sir Douglas 
Galton; Mr. Jeremiah Head; Captain A. E. Hunt, of the 
Pittsburgh Aluminium Works; Mr. H. Simon, of Man- 
chester, and Mr. E. G. Tosh, of Furness. 

The principal event in the past year has been the 
incorporation of the Institute by Royal Charter, which 
was granted on the petition of Mr. E. B. Martin and 
other members after the completion of the thirtieth year 
since the foundation. 

The Bessemer medal for the present year was pre- 
sented by the President to M. Henri de Wendel, the 
President of the French Iron Masters’ Association, and 
well known for his labours in connection with the develop- 
ment of the Lorraine iron district, both in France and 
Germany. M. de Wendel acknowledged the gift in a 
short and appropriate speech, which was much applauded 
by the meeting. 

A paper announced in the programme, by Mr. Stead, 
was placed first for reading, but on account of the large 
amount of illustration required the author decided not to 
bring it forward, but to reserve it for the Paris meeting. 
He mentioned, however, some remarkable results that he 
had obtained in relation to the mutual relations of carbon 
and phosphorus in iron, which enabled the latter element 
to be detected by microscopic investigation, even when 
very small in quantity, and gave some illustrations to the 
members in the library during the meeting. The details, 
however, are reserved to the summer meeting. 

Two papers on new modifications in open-hearth steel 
making form the principal items of interest in the first 
day’s proceedings, and were taken together for discussion. 
The first of these, Mr. James Riley's paper, on ** The use 
of Fluid Metal in the Open-hearth Furnace,” gave an 
account of the development of this improvement in open- 
hearth steel making at the Wishaw Steel Works. where 
the first experiment was made on a 25-ton furnace, in 
March, 1898. At these works there was a Bessemer 
wry arranged for working, with direct metal from the 

last furnaces, which was taken in six-ton ladles, by a 
special sunk railway, to the converters; but the open- 
hearth furnaces were without such appliances until the 
railways were diverted. Using two ladles holding six 
tons each, the charging was effected in thirteen minutes, 
and the operation proceeded, after the manner of an 
ordinary pig iron ore charge, but more slowly than usual, 
nearly twelve and a-half hours being required. This, how- 
ever, was due to the bad condition of the furnace, which 
was soon afterwards laid off for repairs. The yield obtained 
was, however, remarkably good. The ingots obtained 
from 255 cwt. of metal (iron and ferro-manganese), 
and 76 ewt. of ore, weighed 265 ewt., or a yield of 103-6 
per cent. on the metallic charge. The slag produced was 
65 ewt., containing 19°4 per cent. of iron. 

Subsequently nine charges with fluid metal were made 
in 71 hours 40 minutes, yielding 130 tons 1 cwt. of ingots, 
which corresponded to 250 tons in the working week of 
138 hours. The ‘metallic’ weight charged was 
131 tons 1 cwt., showing a yield of 99°23 per cent.. the 
ore used amounting to 40 tons 3 ewt., or 6°17 ewt. per ton 
of steel made. Owing to the increased consumption of 
ore, the total cost of these charges was about 10d. per ton 
less than that of the charges worked by melting down 
the pig in the ordinary way. 

In consequence of these results the Bessemer works at 
Wishaw were dismantled, and two 30-ton Siemens fur- 
naces have been erected on the site. These are provided 
with 15-ton metal ladles, which are hauled by wire ropes 
from the blast furnaces to the charging level. The ladles 
are fixed in their carriages, the metal being run from a 
tap-hole in the bottom through a brick-lined spout into 
the bed of the open-hearth furnace, an operation that 
requires some skill in performance to prevent an undue 
formation of ladle skulls, for whick purpose a rate of speed 
in tapping and pouring of about three tons per minute 
should be maintained. A mixer, although desirable as a 
means of equalising the quality of the metal treated, has 
not been provided on account of the great expense 
involved, and it is found that by careful attention to the 
working of the blast furnaces the required uniformity of 
composition can be attained, as during twelve months’ 
working the silicon rarely reached 3 per cent., and sulphur 
and phosphorus each 0°06 per cent. According to the 
latest information, about 16,000 tons have been made from 
these furnaces, the largest weekly make of ingots being 
320 tons from a single furnace and 670 tons from the 
pair when working pig and ore charges alone without any 
scrap. 

As compared with working cold charges, the output of 
the furnace is increased by 80 per cent., and the yield is 


| considerably improved, being rarely less than 99 to 
| 100 per cent. on the weight of the metal charged as such, 
| such improvement being due to the possibility of increas- 
ing the amount of ore charged. The repairs of the 
furnace are little, if at all, greater than with cold charges; 
the amount of sand used for fettling being about the same 
in both cases, while, by doing away with the casting of 
pigs and diminishing the labour of charging and the time 
required for melting down, notable savings in wages and 
fuel are effected. For the full development of the 
method, the author considers that some intermediate 
contrivance for the removal of silicon between the blast- 
furnace and the finishing furnace, whether a converter or 
second open hearth, will become necessary, as well as one 
or more open-hearth furnaces for the sole purpose of 
working up scrap, the main furnaces being worked with 
metal and ore alone. 

In the second paper Mr. Benjamin Talbot, of Pencoyd, 
Pennsylvania, described a method which he adopted in 
September last year, of working an open-hearth furnace 
continuously. The furnace, a basic-lined tilting one of 
75 tons capacity, is worked with pig iron, containing :— 


Carbon 3°76 
Silicon 1°00 
Sulphur 0°06 
Phosphorus 0-90 

0-40 


Manganese 
The initial charge of 50 per cent. melted metal, and 50 
per cent. scrap, being worked down to steel in the usual 
way. About one-third of the finished charge, or 20 tons 
of the finished metal, is cast into ingots, the slag remain- 
ing in the furnace. From 36 cewt. to 40 ewt. of oxide of 
iron, in a finely-powdered state, is added to the slag, 
and when completely melted down molten cupola 
metal is run in to replace about one-half of the 
steel tapped out. A lively reaction is imme- 
diately set up, during which the gas is shut off from 
the furnace, the carbonic oxide evolved, as in the 
Bessemer blow, burning with an intense flame, the heat 
of which is partly taken up by the bath and partly by the 
regenerators. After ten or fifteen minutes’ boiling the 
slag, which has nearly lost its excess of oxide, is partly 
poured off, about 30 ewt. of oxide of iron and 15 ewt. of 
limestone are added, and a further amount of 6 or 8 tons 
of cast iron is run in. The second reaction lasts about 
ten minutes, after which some slag is again ran out. 
More ore and lime is added, and a final addition of two 
or three tons of cupola metal is made, the heat being 
finished in 10 to 20 minutes longer time, when 
a new charge of 20 tons of ingots are cast, and the 
operation is renewed as before, the furnace being com- 
pletely emptied ‘only on Saturday. The tap-hole is 
a few inches below the fire-plate level, so that no slag 
is taken in the steel ladle. When ready to tap, the 
furnace is slightly tilted to bring the metal above the 
tap-hole, a bar is plunged through, and the metal runs out 
first. When the desired quantity has been taken out the 
furnace is tilted back on the charging side, which leaves 
the tap-hole dry and exposed for cleaning and plugging, 
the slag lime is examined, gas is turned on, and repairs if 
necessary are made by throwing raw dolomite or lime- 
stone mixed with resin on the banks in a space from 6in. 
to 9in. above the level of the reduced bath. About 
3 hours and 40 minutes is the interval between successive 
casts, from twenty-seven to twenty-eight casts being 
made per week, including the filling and emptying 
heats when starting with fluid metal on Monday 
night. The average yield of ingots and scrap on six 
weeks’ consecutive working has been from 105 to 106 
per cent. on the weight of the metallicitems of the charge; 
the reduction of iron from the ore, scale and cinder added, 
which contain from 50 to 75 per cent., has been 25 per 
cent. of the contained iron, while in ordinary open-hearth 
practice, only 10 to 15 per cent. can be obtained. The 
use of cold scrap in the furnace has been found to be dis- 
advantageous from its chilling effect, and the metal could 
not be purified as rapidly as when iron oxides are used 
alone. The author suggests that the most convenient 
way, therefore, would be to return the steel scrap to the 
blast furnace, or, failing that, to keep one or two ordinary 
Siemens furnaces to work it by the ordinary pig and scrap 
process. The paper is accompanied by an elaborate series 
of tables. giving the details of a large number of charges, 
with analyses of the metal at different stages. From 
these it appears that the composition of the finished steel 


varied within the following limits :— 
Carbon 0°08 0-41 
Sulphur 0-071 
Phosphorus 0° 020 --0° 0835 
Manganese 


Many thousands of tons of steel have been made by this 
method of all kinds, from dead soft up to 0-4 per cent. 
carbon, and the furnace bed is practically in good con- 
dition as when put in eight months ago. Furnaces of 
100 to 120 tons capacity are quite practicable, and could 
be easily handled, and with rich gas not requinag to be 
heated in regenerators before combustion, still larger 
sizes could probably be used. 

The discussion on these papers, which was mostly of a 
complimentary nature, was confined principally to the 
second one. Mr. Snelus referred to the original researches 
made on the Danks puddling furnace, when the reducing 
power of metalloids on iron oxide was firstlaiddown. From 
the figures given in the tables, he thought the reduction 
should be higher; theoretically it should be 14 per cent., 
against 5 per cent. actually realised. From the very 
rapid manner that carbonic oxide was evolved, he 
thought it likely that much of it was not actually con- 
sumed in the furnace. He demurred, however, to the 
proposed melting scrap in the blast furnance, and thought 
that the slag should be run off at each stage of the 
purification. 

Mr. E. P. Martin confirmed many of the results from 
trials made at Dowlais. He was, however, rather doubt- 
ful as to the propriety of 200-ton furnaces. What would 
happen in the event of a break though ? 

dir I. L. Bell thought the continuous method was likely 


to be of value in 
rail steel. 

Mr, R. M. Daelen considered that the best dy 
cess was a combination of a Bessemer converter oor w; 
heated air with the open-hearth furnace. He thew 
that the cost of the Talbot furnace was likely to ey ght 
cessive, having regard to the circumstances, that altho oH 
of large capacity, it was worked only as a 20-ton fone 
For the same cost several 30-ton furnaces of an equal ai 
ductive power might be provided. He also asked ied 
amount of fuel consumed. For getting steel dead mae 
time was essential. ’ 

Mr. S. Evans had found the yield in a duplex met), | 
to be unsatisfactory, but probably it would be bette: wid 
improved appliances. ; 

Mr. Frazer stated that the Talbot method, with 50 
tons, was to be adopted in the works of the Nova Scoti 
Steel Company. 

Mr, A. Morell described a method of open-heart) 
working adopted at the Carnegie Homestead Steel 
Works. A 40-ton basic-lined furnace is charged with 
limestone and iron oxides, and heated until the char e 
begins to soften. Forty tons of molten pig a 
containing 0°75 phosphorus, is then run in, and a brish 
but not violent reaction takes place. This removes the 
phosphorus almost completely in an hour, leaving about 
2°5 carbon in the bath. The slag is then run off, and 
the process proceeds in the ordinary way. From 659 
to 750 tons per week have been obtained by the method 
He thought the Talbot furnace unsuited for the pig and 
scrap process, and best suited for very soft steel. 

Mr. Harbord, in answer to questions put by previous 
speakers, stated that the figures received since the paper 
was written showed the fuel consumption in the Talbot 
furnace to be at the rate of 4} ewt. per ton of ingots, and 
in some cases as low as 3 cwt. A process in every way 
the same as that described for the Homestead Works had 
been brought out by himself in 1886, with the exception 
—— pig instead of direct blast furnace metal was 
used. 

Mr. Mannaberg had seen the furnace at Pencoyd, and 
found no wear upon the lining after eight months’ use, 
except at the clay line, which was easily repaired, 

Mr. James Riley, in reply, pointed out that the con- 
trast as to yield overlooked the difference that he was 
working the acid, and Mr. Talbot the basic process. 
There was also considerable difference in the character of 
the iron ore used in the two processes. 

Mr. Talbot, in reply to Mr. Snelus, stated that a large 
proportion of the carbonic oxide given off was not burnt 
in the furnace but in the regenerator. As regards Mr. 
Daelen’s remarks, he considered the converter to be a 
most efficient but a very expensive refinery. 

The discussion on these papers was well sustained, 
and lasted for a considerable time, so that the hour of 
adjournment was nearly reached before the paper by M. 
Adolphe Greiner, on a * Blowing Engine worked ly 
Blast-furnace Gas,” could be read. This contained an 
abstract of the results obtained with the blowing engine 
at Seraing, worked by blast-furnace gas, the first example 
of the successful application of waste gas to this purpose 
in any ironworks. The engine, which is that described in 
Mr. Savage’s paper, read in May, 1899, is of 600 horse- 
power, with a blast cylinder of 5ft. 7in., and a single 
cylinder simplex gas motor of 4ft. 3in. diameter, and 
4ft. Tin. stroke, and at 80 revolutions per minute develoys 
700 indicated or 550 effective horse-power when blowing 
at 6} Ib. to 7} Ib. per square inch. It was noticed in Mr. 
Bryan Donkin’s article, published in this journal on Decem- 
ber 8th, 1899, page 561. The trials described were made 
on March 20th and 21st of this year by Prof. Hubert, of 
Liége, in the presence of M. Witz, Mr. Bryan Donkin, Prof. 
Meyer, of Gottingen, Professor Dwelshauver Dery, of 
Liége, and other scientists and ironmasters, after the 
engine had been working continuously since November 
20th, 1899, with blast-furnace gas, taken in the same 
state as it is ordinarily used in blowing engine boilers, 
i.e., without any special cleansing or purifying appli- 
ances other than the ordinary dust traps and catchers. 
The calorific value varied from 965 to 1004 calories per 
cubic metre, determined by a bomb calorimeter, or 798 
to 937 by the Junker calorimeter. On the first day, 
when the blowing cylinder was disconnected, and the 
gus engine was run with a friction brake on the fly-whee! 
shaft, the power observed varied between 561 and 670, 
with « mean of 575 horse - power, with a gas con 
sumption of 90°36 cubic feet per indicated, or 111+4 cubic 
feet per brake horse-power hour. On the second day 
the blast evlinder was connected and the engine put to 
its proper work, when by yarying the opening of the 
outlet valve a considerable range for the degree of air 
compression was obtained for 7} 1b. per square inch at 
84 revolutions, to 831b. at 74 revolutions, and 12 |b. at 
622 revolutions. The average power developed was 
561 horse-power in the morning, and 725 in the after- 
noon, with a consumption per horse-power hour of 82°77 
cubic feet indicated, or 110 cubic feet effective. This 
represents a thermal efficiency or ratio between heat 
expended and mechanical work developed of 30 per cent., 
50 per cent. being carried off by the jacket water, und 
30 per cent. by the spent gases. As in a perfect steam 
engine, taking into account the efficiency of the boilers, 
the maximum efficiency is never more than 12 per cent., 
while in ordinary blowing engines it is much lower, and 
often falls to one-half of that quantity, the experiments 
fully justify the author’s opinion expressed in 1898, that 
for equal power the gas engine will only consume one- 
eighth to one-fifth of the quantity required for raising 
steam to do the saine work. 

The combined efficiency of the engine and compressing 
cylinder is 22 per cent,, according to M. Witz, or 25 per 
cent. calculated on the results of the Juncker calorimeters 
It is not a little remarkable that the development of 
1 horse-power hour obtained with 117 cubic feet of gas 0 
1898, and then considered an “ unhoped-for result,” has 
now, in the 200 horse-power engine, been reduced to 106 
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cubic feet, and even lower in the 600 horse-power blowing 


| 
| 
| 
| 
| 


May 11, 1900 THE ENGINEER 483 
ine which supplies the blast for a furnace making 150 | difficulties of gas supply, and of the real requirements | the water gas which is added increases consider- 


eng! 
+) tons of pig iron daily. 
100 development of the system, drawings have 
been prepared for three 1200 horse-power engines which 
have been ordered for an ironworks in Lorraine, making 
300 tons daily from 30 per cent. ironstone. These, 
intended to supply 21,180 cubic feet per minute at 19 Ib. 
ressure, are to have two 5lin. gas cylinders, arranged 
tandem fashion, and 78in. blowing cylinders, giving, if 
necessary, up to 25 Ib. or 30 1b. pressure. Forty-eight 
vas engines of different kinds are now ordered, and many 
of these are for works that could not have been esta- 
blished if steam-power had been required, as they are in 
localities such as Toula, near Moscow, and the Island of 
Elba, where no fresh water is obtainable. The latter 
works will require three 600-horse blowing engines, and 
three of 200 horse-power for driving dynamos. 

A short conversation on the subject of this paper 
ensued, in which Dr. Ludwig Mond, Mr. Hawdon, Mr. 
Bryan Donkin, and Sir I. L. Bell took part; but nothing 
of the nature of a sustained discussion took place. Mr. 
Bryan Donkin asked for further information on the 
methods of computing the calorific values of the gas, and 
considered the contrast of 80 to 12 per cent. as too un- 
favourable to steam, as the latter included the efficiency 
of the boiler and not the engine alone. Sir Lowthian 
asked if sufficient gas could be relied upon for the whole 
of the engines, to which Mr. Greiner replied that they 
were going to put six blowing engines on gas at Seraing, 
but only two were furnished as yet. The dust was not 
of importance in the gas, but it was essential that it 
should be properly cooled. There was no substantia] 
difference in the length of lead of the gas from the furnaces 
to the boilers—about 260 metres—-and the gas engines 
were closely adjacent. At the close of Mr. Greiner's 
reply the meeting adjourned till Thursday morning. 

The annual dinner of the Institute was held in the 
Grand Hall of the Hotel Cecil, Sir C. Roberts-Austen 
presiding. Numerous toasts were given. The only one 
with which we are concerned is that of the “* Army and 
Navy,” proposed by Sir B. Baker, to which Mr. Goschen 
replied. After a reference to the admirable work done 
by our army and Navy in South Africa, he criti- 
cised at some length the statements of Mr. 
Claudinon, which have already been fully refuted in our 
columns. Mr. Goschen said that however much our 
guns might be criticised, not one single gun had burst, 
and not one single gun had started. Replying to the 
charge that British guns were deficient in muzzle 
velocity, and on that account inferior to French guns, he 
pointed out that in aiming at a heavier projectile rather 
than at great muzzle velocity, we had been followed by the 
United States, by Japan, and by other countries. We are 
pleased to see that the cordite question is to be investigated. 
Mr. Goschen said the Government had determined to 
appoint a committee of scientific men, to inquire in an 
absolutely independent way with reference to possible 
improvements in — and they had secured the 
services of Lord Rayleigh as chairman of that committee. 
Do not let it be said that the Government were doing 
this because they were dissatistied with the present ex- 
plosives ; but foreign countries were moving in the same 
direction; Germany, Russia, and France not having abso- 
Jute confidence in their own explosives. 

The last toast, “* Prosperity to the Iron and Steel 
Institute,’ was proposed by Sir Courtenay Boyle, and 
acknowledged by the President. 


THE INSTITUTION OF GAS ENGINEERS. 
ANNUAL MEETING. 

THE paper by Mr. G. Livesey on the “ Enrichment of 
Coal Gas,” to which we referred at the conclusion of our 
first article dealing with this meeting in our last week's 
issue, was topical, seeing that, at the time of reading, a 
Select Committee of the House of Commons was hearing 
evidence on the Bill promoted by the London County 
Council for the legalisation of testings made with portable 
photometers in the metropolis. It has been contended, 
with good reason, by the representatives of the metro- 
politan gas companies for many years past, that gas 
which would have an illuminative value of not less than 
16 candles on any consumer's premises could only be 
supplied at a considerably enhanced cost, on account of 
the additional enrichment requisite to ensure gas of such 
high quality reaching the consumer. At present the 
companies’ Jegal obligations ure fulfilled if 16-candle gas 
reaches the official testing places, of which there are at 
present twenty-three. drawing their supplies from trunk 
mains. It has always been a moot point whether the 


framers of the existing Metropolitan Gas Acts intended | 
that the gas as used by the consumer should be of | 
| 


16 candle-power, or whether gas drawn from trunk mains 
only need come up to this standard value. The fact 
that on Monday last the Committee above referred to 
found the preamble of the London County Council's Bill 
not proved, clearly disposes of the contention that the 
gas companies are bound to bring 16-candle gas to the 
consumers’ burners. The existing Acts give the gas 
referees power to prescribe official testing places 
wherever they consider them necessary for the adequate 
protection of consumers’ interests, and the committee 
came to the conclusion that no further safeguards were 
required. Consequently the companies now know pre- 
cisely the extent of their obligations, viz.:—That they 
shall provide gas of such quality that the supplies to 
the official testing places shall not fall below 16 candle- 
power. Incidentally we may remark that we have 
always considered that this was all that could reasonably 
be demanded of gas undertakings, and we expressed 
strong disapproval, in our retrospect of gas affairs at the 
commencement of this year, of the London County 
Couneil’s attempt to secure legal recognition of testings 
made elsewhere than at the official testing places. 


*The Council’s scheme revealed a lack of comprehen- 


sion on the part of its promoters of the practical 


| 


of gas consumers at the present time. Mr. Livesey’s 
paper aimed at combating the misguided efforts 
of the County Council, but it went further 
and constituted a rhetorical plea in favour of the supply 
of unenriched coal gas—1.e., gas of 14-15 candle-power— 
in place of 16 candle-power gas as now supplied to the 
metropolis. A Bill promoted by the South Metropolitan 
Gas Company, which will shortly come before the Parlia- 
mentary Committee which has just thrown out the 
County Council’s scheme, seeks to empower that com- 
pany to supply such unenriched coal gas, at a price less 
by one penny per 1000 cubic feet for every candle below 
16 which the average of the official testings of the gas 
shows. Mr. Livesey availed himself of the opportune 
meeting of gas engineers last week to present an appeal 
in favour of his company’s project. As a technical con- 
tribution his paper was of no value, and only the high 
repute of the author as an administrator of gas works, 
and the importance of the issues involved in the Bill in 
support of which it was obviously written, render further 
allusion to it in these columns desirable. Briefly, Mr. 
Livesey referred to the three enriching agents, cannel 
gas, light petroleum spirit, and carburetted water gas. 
He spoke highly of cannel gas, but rightly said that 
sufficiently large quantities of cannel would not be 
obtainable at a reasonable price if gas companies 
generally reverted to its use. The cost of enrichment by 
petroleum spirit, he said, was about one penny per added 
candle per 1000 cubic feet: This agent he also said was 
unreliable. Benzol, he admitted, was somewhat cheaper 
than petroleum spirit, and could be used in the same 
manner. We grant that the cost of enrichment by 
petroleum spirit was fairly stated by him, but at the 
present price of benzol enrichment by it can be obtained 
at a cost of not more than one-third of a penny per 
added candle per 1000 cubic feet. That the enrichment 
of coal gas up to, say, 18 candle-power by means of 
benzol, if properly carried out, is permanent, under the 
climatic conditions which obtain here, cannot be doubted 
by anyone who sufficiently investigates the matter. The 
third method of enrichment, viz., by carburetted water 
gas, was assumed by Mr. Livesey to be as costly as 
enrichment by petroleum spirit, because, forsooth, he had 
been unable to find published particulars on the point. 
Now probably few matters connected with gas manu- 
facture have been more carefully and thoroughly investi- 
gated than has the cost of enrichment by means of 
carburetted water gas. The President of the Institution, 
in his inaugural address, had given the cost at the 
Croydon works last year, as we have already stated. 
It was 0°21d. per candle per 1000 cubic feet. Many 
other gas managers would tell Mr. Livesey that this 
figure is by no means less than the true cost, and if we 
take into account the superior facilities of the South 
Metropolitan Company for obtaining oil and coke cheaply, 
we must adinit that one-third of a penny per candle per | 
1000 cubic feet is the highest reasonable estimate of the 
cost of enrichment by carburetted water gas at that 
company’s works, even at the present enhanced values 
of oil and coke. 

After arbitrarily setting down the cost at treble this 
amount, Mr. Livesey went on to urge some further 
objections to the use of carburetted water gas. One can 


scarcely believe that he expected his audience to regard 
him as serious on these points. Simple coal gas contains | 
about 7 per cent. of carbonic oxide ; coal gas enriched by 
carburetted water gas to, say, 163 candle-power, contains 
at the most 12 per cent. of that constituent. He argued 
that such an increase constituted a serious menace to the 
welfare of consumers. Again, he said, ‘75 per cent. of 
14-candle coal gas would need 25 per cent. of 22-candle water 
gas to give an average 16 candles by calculation, or, perhaps, 
rather more in practice, if uniformly mixed.’ If by this 
he meant to imply that the enriching value of carburetted 
water gas was less than its illuminative value when con- 
sumed unmixed with coal gas, he was in error, for it is 
well known that the converse is true. It is the high 
enriching value of properly-made carburetted water gas 
that mainly constitutes the economy of enrichment by it, 
and Mr. Livesey ought to have made himself aware of 
this fact. From his paper we are forced to conclude that 
he has wilfully shut his eyes to the advantages and 
economy of enrichment by means of carburetted water 
gas. The aim of the paper, however, was obviously to 
take enrichment appear a costly luxury, and for that 
reason its author did not enter too closely into the cost 
of enrichnent either by benzol or carburetted water gas. 


Granting, for the sake of argument, that unenriched coal 
gas is as good as, or slightly better than, that gas enriched 
to 16 candle-power, for cooking and heating purposes, the 
superiority of the latter gas for illuminating purposes more 
than outweighs the advantage of slightly lower cost of 
unenriched coal gas. If proper methods of enrichment 
are employed at works such as those of the South 
Metropolitan Gas Company, the cost of enriching coal gas 
to say 16}-candle-power cannot exceed one penny per 
1000 cubic feet. We contend that the majority of gas 
consumers would find 16} candle gas at, say, 2s. 4d., 
better value than unenriched coal gas—say of 14} candle- 
power—at 2s. 3d. per 1000 cubic feet. The efficiency of 
flat flame burners diminishes very rapidly with a reduc- 
tion in the illuminating power of the gas consumed. To 
obtain a light of fixed illuminating value entails a con- 
sumption of at least 20 per cent. more 14}-candle than 
16}-candle gas if flat-flame burners are used. There- 
fore the consumer should get the 14}-candle gas at a pro- 
portionately lower price unless he is to suffer loss. But 
if the enrichment by two candles, which increases the 
duty of the gas when consumed in flat-flame burners by 
at least 20 per cent., costs, as we have shown above, only 
one penny, it is obvious that the enriched gas is the most 
advantageous supply. The price of the enriched gas 
need be only 8 to 4 per cent. more than that at which 
the unenriched gas can be sold For incandescent 
burners also, coal gas enriched with carburetted 
water gas is superior to unepriched coal gas, because | 


ably the temperature of the flame of the atmo- 
spheric burner by which the mantle is brought to 
incandescence. The intensity of the light emitted - 
rises rapidly with the increase in temperature. Thus, 
notwithstanding that the calorific value of the carburetted 
water gas is, speaking broadly, lower than that of coal 
gas, the duty afforded in incandescent burners is higher in 
the case of the water gas. Mr. Livesey quoted the 
results of testings made with incandescent burners con- 
suming coal gas of varying quality to support his conten- 
tion that poor illuminating gas is superior to rich gas for 
incandescent lighting, but he appeared not to realise 
that enriched coal gas now practically means a mixture 
of coal gas and carburetted water gas. Such a mixture 
would show that the enriched gas is vastly superior to 
the unenriched gas for lighting by incandescence. If, 
therefore, as we affirm, the enriched gas suits the con- 
sumer better for all illuminating purposes, it remains for 
Mr. Livesey to show that the proportion of gas consumed 
for heating and power purposes very greatly exceeds that 
used for lighting. He cannot, of course, do this, and we 
therefore submit that his wish to supply unenriched coal 
gas should in the public interest be contested. 

Mr. Livesey’s paper was followed by one by Mr. H. G. 
Colinan on “‘ The Calorific Power of Illuminating Gas,” 
in which the author showed that there was no fixed 
relation between the illuminating power and the calorific 
power of gas. It presented a useful record of a large 
number of testings. A paper by Mr. C. Carpenter, chief 
engineer to the South Metropolitan Gas Company, on 
‘Inclined Retorts,” was read by the secretary of the 
Institution, in the absence of the author. It described 
an installation of inclined retorts at the Bankside works 
of his company. The author’s designs rightly met with 
severe criticism at the hands of Messrs. Herring, Marshall, 
and other gas engineers, who have had more extended 
experience of the inclined retort system. 

The proceedings on Wednesday, the 2nd inst., com- 
menced with a lecture by Professor V. B. Lewes, on 
‘** Water Gas and its Recent Continental Developments.”’ 
The developments comprised the Dellwik - Fleischer 
system of producing water gas, and subsequent enrich- 
ment of the product with benzol. This method of pro- 
ducing illuminating gas is finding favour in Germany, 
where the high import duty on petroleum makes ordinary 
carburetted water gas an expensive product. This lecture 
was followed by an interesting paper by Mr. W. Irwin, 
on ‘‘ Naphthalene in Coal Gas, its Detection and Extrac- 
tion.” The method of extraction recommended by the 
author consisted in washing the gas with blast furnace 
oil or heavy tar oil, to which about 8 per cent. of benzene 
had been added. The heavy oil dissolves the naphthalene 
present in the gas, while the benzene prevents injury to 
its illuminating qualities. The process is a rational one, 
and appears to furnish a radical cure for naphthalene 
troubles. We believe, however, that it has been found 
to be somewhat expensive in practice both here and in 
Germany, where another worker independently elaborated 
and tried it. 

We cannot speak so favourably of the next paper, which 
was by Mr. 8. Glover, on Carbonisation of Cannel 
and Shales for Gas-making Purposes.” The author ap- 
peared to be unaware of the fact that the aromatic hydro- 
carbons, such as benzene, are immeasurably superior as 
illuminants to the paraffins and olefines, and that for 


| enriching purposes it pays to carbonise cannel and oil at 
|a temperature which will give a high yield of benzene. 


He proposed, on the contrary, to carbonise at tempera- 
tures which would give a high yield of gaseous fatty 
hydrocarbons and virtually no benzene, thus obtainiag a 
rich gas excellent for consumption as such, but not an 
economical enriching agent. We were not surprised to 
learn that Mr. F. W. Stevenson, who had experimented 
at the Sheffield Gas Works with Mr. Glover’s methods, 
failed to find them advantageous. 

The next paper was by Mr. Stevenson, and comprised 
valuable data on the construction of a gasholder and other 
tanks at Sheffield. This paper will be very useful for 
reference, as epitomised priced schedules of quantities 
were furnished by the author. The technical proceedings 
of the meeting concluded with the description by Mr. A. 
Baker of an experiment made at the Beckton gasworks 
with a concrete and expanded metal structure. Ex- 
panded metal has been used in many of the recently- 
erected buildings at Beckton with very satisfactory results. 

The meeting of the Institution this year was more 
successful than some previous meetings, and the papers 
read, and the President’s address, were certainly superior 
to those usually presented. The fact that, during the 
days of the meeting, the Committee of the House of 
Commons on the Bill promoted by the London County 
Council was sitting, prevented many prominent metro- 
politan gas engineers participating in the discussions on 
the papers. 


WorTHINGTON PuMpPs AT THE Paris our issue 
for April the 6th it was erroneously stated that the pumps at the 
Worthington pumping station are worked with a boiler pressure cf 
22 lb. persquare inch, The pressure is really about 140 1b. per inch. 
The error is clerical, and the result of accepting the statement that 
the pressure is 10 kilos., as referring to the square inch instead of 
the square centimetre ; 1 kilo. per square centimetre = 14°7 lb. 
per square inch. 

Yarrow CONVALESCENT HomME.—We have just received the 
report for the Yarrow Convalescent Home for the past year, and 
are glad to find the home carrying on its work prosperously. The 
home is intended for children of the better classes ; it is in Broad- 
stairs, and is quite close to and facing the sea. The building, 
rather picturesque in design, has accommodation for fifty boys and 
fifty girls, besides a numerous staff, and stands in 104 acres of orna- 
mental grounds, Being fully endowed, outside help is not sought, 
a legend on its publications running, ‘‘ No subscriptions are asked 
for, or will be accepted, as this institution is fully endowed. Your 
kind co-operation in obtaining suitable candidates is alone invited.” 
The parents are expected to pay 5s. towards the maintenance of 
their child and the railway expenses, which the London, Chatham, 
and Dover Railway Company have reduced to a very low figure. 
It is with considerable pleasure that we draw our readers’ atten- 
tion to an altogether admirable institution, whick owes its origin 
to the generosity of an engineer, 
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TEMPORARY TRESTLE BRIDGE OVER THE TUGELA RIVER 


Mr, J. W. SHORFS, NATAL GOVERNMENT RAILWAYS, ENGINEER 


(For description see pace 481) 
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RAILWAY MATTERS. 


Tue Uganda Railway Bill passed the second reading 
on Monday in the House of Commons, by 226 votes against 5:3, 


TxE Baldwin locomotive works at Philadelphia have 
received an order from the Egyptian Government for twenty loco- 
motives for the Egyptian railways. 

A TELEGRAM from New York states that Mr. Baldwin, 
the president of the Long Island Railroad, has sailed for this 
country and the Continent to study tunnel construction. 


A company has been promoted in America, with a 
capital of £1,600,000, to construct railways and tramways in Cuba, 
Many of the leading railway magnates in the United States are 
interested in the scheme. 


A TRaIN which is claimed to be the longest on record 
has been hauled by a Canadian Pacific Railroad locomotive on the 
Ontario and Quebec division. It comprised 71 loaded trucks, and 
was hauled 128 miles in five hours. 


REPLYING to a question asked in the House of Commons 
last week by Mr. Holland, Mr. Chamberlain said that it has been 
decided to extend the Tarquah Railway to Coomassie, and engineers 
have been sent out to make a detailed survey, but there are at 
present no papers to be laid before the House on the subject. 


An important decision has been come to by the London 
and North-Western Railway in connection with its system of 
signalling. After a long trial, extending over some months, at a 
station with sixty signalling levers, it has been decided to equip 
ten of the principal cabins on the line with electric motive power 
for working the points and signals, the number of levers which 
will thus be operated being 1000 in the aggregate. 


We learn from a consular report that a fresh effort is 
being made towards the completion of the Pirseus frontier railway 
line, and a company, of which the English section is called ‘‘ the 
Eastern Railways Extension Syndicate of London,” has, it is hoped, 
obtained the concession from the Greek Government. It is under- 
stood that the line at first is to be completed only as faras a village 
in Thessaly, about forty miles south of Larissa, called Demirli. 


During the six months ended June, 1899, the total 
number of accidents on Indian railways was 508, an increase of 
18°3 per cent. over the past corresponding half-year. Twenty 
persons were killed, and 92 injured. Of the persons killed 14 were 
servants. During the period under review there were 367 deaths 
to passengers, railway servants, and contractors’ servants, arising 
from causes not involving accidents to trains, while 371 received 
injuries more or less severe. 


Last Friday in the House of Commons, on the motion 
of Mr. J. W. Lowther, it was decided that a Committee of four 
members should be appointed to join with the Committee of the 
Lords to consider the Great Southern and Western and Waterford 
and Central Ireland Railway Companies Amalgamation Bill, the 
Great Southern and Western and Waterford, Limerick, and Western 

tailway Companies Amalgamation Bill, and the Midland Great 
Western Railway of Ireland Bill. 


Ow1NnG, it is stated, to the failure of the brakes, a train 
from Dublin when entering the Great Southern and Western 
Station at Queenstown last Friday, collided with great force with the 
butfer stops. Great damage was done to the station buildings and 
the engine, and a porter was killed. There were seventy passengers 
in the train, many of whom were severely shaken. The driver and 
stoker had a marvellous escape, and two booking clerks were just 
leaving the booking-office when the train crashed into it. The 
engine embedded itself in the building. 


Tue Committee of the House of Commons, presided 
over by Mr. Seale-Hayne, on the 3rd inst. passed the preamble of 
a Bill for the incorporation of a company with a capital of upwards 
of a million, with authority to construct a network of tramways in 
South Lancashire, to be worked by electric traction, in the large 
area between Manchester or Salford on the east to St. Helens on 
the west, connections with both. There are forty-five separate 
tramways to be made, with a mileage of roads traversed by either 
single or double lines of rather over sixty. 


On Thursday, the 3rd inst., a Committee of the House 
of Commons passed the preamble of the Baker-street and Water- 
loo Railway Bill, which seeks power to extend the line in the 
north-west to Paddington Station, and in the south to the 
Elephant and Castle, where there will be a connection with the 
South-Eastern and Chatham system, and with the City and South 
London Electric line. The extensions cover 2 miles 17 chains, and 
the capital asked for is £1,000,000, with £333,333 borrowing 
powers. With the extensions now passed, the total length will be 
about 5} miles. 


On Sunday last a special train for cyclists was inaugu- 
rated on the London, Brighton, and South Coast Railway. The train, 
which will be run every Sunday, leaves Victoria at 10,10 a.m. for 
Sutton, Ockley, and Horsham, and returns in the evening. The 
first run was highly successful, and will probably be the means of 
extending the experiment in other directions. The arrangement 
is advantageous to the company, inasmuch as it concentrates the 
carriage of passengers’ cycles, and it is to be hoped that the cyclists 
of the metropolis will make good use of the opportunity which this 
company has made for them. 


Tue Board of Trade have recently confirmed the 
undermentioned Light Railway Orders :—(1) Callington, authoris- 
ing the construction of a light railway in the county of Cornwall, 
between Saltash and Callington. (2) Dudley and District (Exten- 
sions), authorising the construction of light railways in the Borough 
of Dudley and in the urban districts of Stourbridge, and of Lye 
and Wollescote, in the county of Worcester. (3) Mid-Suffolk, 
authorising the construction of a light railway in the county of 
Suffolk, from Haughley to Halesworth, with a branch to Deben- 
ham and Westerfield. (4) Rhyl and Prestatyn, authorising the 
construction of a light railway in the county of Flint, from Rhyl 
to Prestatyn. 


THE improvements which are being carried out at the 
Grand Central Station, New York, include the remodelling of all 
the ground-floor rooms, the abolition of separate waiting and 
baggage-rooms, the construction of a 70ft. by 190ft. waiting-room, 
the ‘building of a wide concourse across both train sheds, between 
the waiting-room and the south ends of all tracks, the re- 
arrangement of all the tracks, and the construction of a baggage 
transfer subway beneath them across the north end of the station. 
All of this work is being done without interrupting the regular 
train service, disturbing the tenants of the upper-storey offices, or 
interfering with the systems of heat, gas, electricity, water supply, 
and drainage. 


Wuat might have proved a serious disaster to the 
London-Paris express, due at Dover, on the South-Eastern Railway, 
at eleven o’clock on Saturday morning, was averted by the timely 
discovery and prompt action of Mr. Brooks, the post-office’ clerk 
in charge of the travelling post-office and mail-vans, of which there 
were six attached to the train. Shortly after passing through 
Ashford Station one of the mail-vans became derailed, and the 
train was in immediate peril of disaster. Mr. Brooks at once 
communicated with the guard and driver, and the train was 
promptly pulled up. Considerable damage was done to the per- 
manent way, and the train was much delayed. The cause of the 
accident is supposed to be attributable to some matting, which had 
fallen from a preceding goods train, getting on the metals, 


NOTES AND MEMORANDA, 


In an automobile road race which recently took place 
in America the winning carriage was propelled by electricity. It 
covered the distance of fifty miles in 2h, 83min. 30sec., and ran 
the entire distance without a stop. This carriage is the property 
of Mr. Riker, and weighs about 22 ewt. 


Tue Board of Trade returns for April and the four 
months ended the 30th ult. have been published, They show that 
the value of goods imported during the month amounted to 
£42,621,876, against £39,357,022 in 1899, and £40,246,716 in 1898 ; 
and during the four months to £169,694,767 against £157,551 ,443 
in 1899, and £159,317,623 in 1898, 


Aw advertisement has been issued by an American 
liquid air company to the effect that the use of liquid air in the 
generation of power on land and sea will reduce the cost to one- 
half of that now paid for steam power. This statement, accord- 
ing to the advertisers, carries its own argument, and needs no 
elaboration ; but in the light of our present knowledge it would be 
difficult to substantiate. 


Ir would appear that the police authorities in Paris 
are at last making a decided move towards putting down the 
furious driving of motor carriages, of which so much has been 
heard of late. No fewer than fifty surmamonses were heard in one 
police-court in one day last week. The punishment is not suffi- 
ciently heavy for this class of offence, the tines only ranging 
between one and five francs, 


Dvrine the month of April Scotch shipbuilders launched 
27 vessels, of 26,545 tons gross, as compared with 27 vessels, of 
39,210 tons gross, in March, and 25 vessels, of 40,886 tons gross, in 
April last year. For the yearso far Scotch builders have launched 
90 vessels, of 126,475 tons gross, against 158,826 tons gross in the 
corresponding period of last year, 128,756 in 1898, 90,531 tons 
gross in 1897, and 140,112 tons gross in 1896, 


THE average daily supply of water to the metropolis 
delivered from the Thames during March was 111,227,199 gallons ; 
from the Lea, 52,212,956 gallons ; from springs and wells, 
37,882,128 gallons ; from ponds at Hampstead and Highgate, 
242,409 gallons. The daily total was, therefore, 201,564,692 gallons 
for a population estimated at 6,044,080, representing a daily con- 
sumption per head of 33°35 gallons for all purposes, 


Tue record of British shipping which entered the 
Pirzeus during 1899 shows an increase of 50 vessels and 45,656 tons 
compared with the previous year, the figures being 165 vessels of 
197,199 tons aggregate for 1899, and 115 vessels of 151,543 tons 
aggregate for 1898. This increase in the number and tonnage of 
vessels is mainly due to the transfer of the Khedivieh steamers to 
the British flag, 53 having entered during the year. Sixty-two 
ships carried coal from the United Kingdom, 


Tue Ferris Wheel of Chicago World’s Fair fame will 
become a candidate for the scrap dealer's yard unless some pur- 
chaser soon appears, For several years it has been operated as an 
adjunct to a beer garden near Lincoln Park, Chicago, without 
profit. The receiver of the unfortunate enterprise is unable to 
secure a renewal of the ground upon which it is erected, and the 
disposal of the wheel is imperative. It cost originally £72,500, and 
£35,000 was expended to remove it to the present resting place. 


A SIXTEEN-INCH gun is now being made in the United 
States at the Watervliet Arsenal, It will weigh 126 tons without 
the carriage. It will be 49ft. Gin. long, 6ft. 2in. diameter at 
breech, and 16in. calibre. The theoretical range of this gun is 
20°76 miles, with a 2370 lb. projectile. The latter is 64in. long, 
and will be propelled by a powder charge of 1060 lb., giving it an 
initial velocity of 2600ft. per second. This would mean a muzzle 
penetration of 41°6in. of wrought iron. At the maximum range 
and elevation the calculated breech pressure is 36,000 1b. per 
square inch, 


THE engineers in Ohio are said to be jubilant over the 
passage of a licence law requiring the examination and licence of 
every engineer in the State running a boiler of over twenty horse- 
power capacity. According to Power, Massachusetts has such a 
law in successful operation, and it has won the favour not only of 
the engineers, but of the employers of that class of labour. 
Minnesota and Montana have such laws, but they are, as we under- 
stand it, more or less of a dead letter. Pennsylvania has a law 
applying only to cities of the first class, of which Philadelphia is 
the only example. 


. EnGuisu shipbuilders in April launched 25 vessels, of 
52,987 tons gross, against 22 vessels, of 69,039 tons gross, in 
March ; 18 vessels, of 45,768 tons gross, in April last year ; and 34 
vessels, of 87,652 tons gross, in April, 1898, For the four 
months English builders have launched 77 vessels, aggregating 
188,752 tons gross, as compared with 99 vessels, of 248,632 tons 
gross, in the first four months of last year, and 105 vessels, of 
235,886 tons gross in 1898. In the four months there have been 
put into the water in the United Kingdom 168 vessels, of 331,727 
tons gross, as against 203 vessels, of 448,015 tons gross, in the cor- 
responding period of last year. 


In his evidence given before the House of Commons 
Committee on the Metropolitan Gas Companies, Mr. G. Livesey said 
it was impossible to make gas of a perfectly uniform quality day 
by day, and to be safe his company worked up to 17 candle- 
power. His company recognised an obligation to supply to their 
mains gas of 16 candle-power as tested at the stations, but in all 
the by-ways of their system that quality might not be maintained, 
Enrichment of gas was, in his opinion, the cause of unnecessary 
expenditure. His company adopted the petroleum spirit method 
of enrichment, but he was coming to the opinion that the vapour 
condensed again and enrichment disappeared before the gas 
reached the end of the district. 


A REPORT presented to the Court of Common Council 
by the engineer to the City of London gives some important in- 
formation respecting the wear-resisting properties of wood and 
asphalt pavements. It appears that the ordinary deal block 
has been in use in the City since 1871, and in streets where 
there ‘is considerable traffic the carriage-ways have to be re- 
laid at intervals of from five to seven years. Blocks of harder 
wood have not been in use long enough to report upon. With 
regard to asphalt, in the Holborn-viaduct the pavement has 
been down for 17 years, in London-wall for 20 years, and in Loth- 
bury for 23 years. In the Poultry the pavement was down for 19 
years before it was re-laid, and in Princes-street the carriage-way 
was in use for 22 years before the paving was re-laid. The cost of 
a wood pavement there would be £6000, and the outlay for asphalt 
would be £5930 13s, 6d. 


THE total number of people employed in Krupp’s 
establishments in January last was 41,750, of whom 25,133 are at 
Essen, 3458 in the Gruson Steel Works, of Magdeburg Buckau ; 
2726 in the German shipyards at Kiel, and 10,344 in various 
smelters and coal minesowned by Krupp. The foundation for 
these gigantic works was laid in 1810 by the ndfather of the 
present chief of the firm. Essen had then 4 inhabitants. It 
now has 105,528. The firm owns a a number of iron-ore mines, 
among them the great Bilbao mine inSpain. A railroad owned by 
Krupp takes the ore from the mine to the sea coast, and from there 
a line of four Krupp steamers conveys it to Rotterdam. The test- 
ing ground for guns at Meppen, belonging to the firm, has a target 
range of 72,000ft. In 1892 the famous Gruson Steel Works at 
Buckau were purchased, and three years ago shipbuilding yards 
were started at Kiel, which, when completed, will employ 7000 
men, 


MISCELLANEA. 


Tur Birmingham wire nail trade has become dig. 
organised owing to the German manufacture having been reduced 
in price from 15s, to 20s, per ton, 


Last week the cylinder of a hydraulic lift in Woolwich 
dockyard burst, and five workmen were precipitated 40ft. to tho 
ground, All were injured, and one has succumbed, r 


THE shipbuilding and engineering trades in the Pirgys 
continue to increase. During Jast year marine engines of consider 
able power have been built, and repairs to ships under the British 
flag carried out. 


THE New York correspondent of the Birmingham Post 
telegraphs that, with the exception of one blast furnace, the 
entire plant of the Federal Steel Company, at Joliet, Ill. has 
been closed down unexpectedly. ‘This peremptory measure, it h 
non-officially stated, is due to over-production. : 


In reply to a question asked in the House of Commons 
on Monday night, Mr. Macartney stated that there is no intention 
to change the Belleville boilers in the new Royal yacht. A certain 
amount of ballast will be used to ensure the stability being the 
same as originally contemplated in the design. 


In answer to an inquiry made in the House of 
Commons on Thursday, the 3rd_inst., Mr, Goschen said experi. 
ments had not yet been made in submarine boats by our own 
authorities, but the most careful and consecutive watch is being 
kept upon such experiments as are being made by foreign nations, 


THE Select Committee of the House of Commons on 
Monday rejected, after a hearing extending over seven days, 4 
propose of the London County Council to be allowed to test gas 
»”y means of a portable photometer at any place in Loncon, under 
conditions to be approved by the gas referees who are appointed 
by the Board of Trade. 


At a meeting of the Mersey and Irwell Joint Com. 
mittee, held on Monday, the clerk to the Committee was instructed 
to write to the Corporation of Manchester expressing regret at the 
delay in adopting and carrying out a sewage scheme, and request. 
ing to be informed before the next meeting of the position and 
intentions of the Council. 


THE Select Committee of the House of Commons, pre- 
sided over by Colonel Cotton-Jodrell, have just passed the 
preamble of the Bill of the South-Eastern Metropolitan Tramways 
Company, by which they propose to substitute electric for horse 
traction on their line running from Greenwich to Catford, 
on either the surface-contact or conduit system. 


THe contract for the construction of a new bridge 
across the St. Lawrence River at Quebec has been let. The bridge 
will be 4000ft. long, will give a clear space of 150ft. above water 
level, and will consist of three spans of 500ft. each and a centre span 
of 1800ft. The middle span will be built on the cantilever prin- 
ciple. The bridge will be 60ft. wide, and will comprise a railroad, 
carriage road, and footpaths, — It will require 27,009 tons of steel, 


In a German mine recently, the utility of the electro- 
magnet for removing iron and steel articles from awkward places 
was shown, A bore was being sunk, and at a depth of almost 
1000ft. the hardened end of the steel bit broke off. In order to 
get the broken piece of steel out, a soft iron bar, 5ft. long and 
2-7in, diameter was surrounded by a single winding of india-rubber 
covered wire. It was then magnetised by means of a small 
dynamo and let down the hole, and raised the steel to the surface 
without further trouble. 


A company formed by continental capital has been 
established for supplying electric light to the following Spanish 
towns: Villagarcia, Carml, Caldas, Cesures, Padron, and Trashed. 
One thousand horse-power for generating the current is supplied 
by a waterfall at Caldas de Reyes, about seven miles from 
Villagarcia. The longest distance that the current is transmitted 
is 26 kiloms. The copper was purchased in France and Germany, 
and the machinery was imported from France. The incandescent 
lamps come principally from Budapest, 


Tue lumbering and slow deligiencias of Spain are 
about to be superseded 54 the motor car. T'wo lines of auto- 
mobile communication will be opened for traffic in the neighbour- 
hood of Corunna during the present year. One line will start from 
Betanzos, through Ferrol, cia Ortigueira to Vivero, going through 
the most beautiful scenery, and connecting these places with the 
North-Western Railway system. A line from Corunna to Santiago 
will be an immense boon, and will bring these important towns 
within four hours’ communication with each other. 


THE special Board of Water Commissioners at Hert- 
ford, Conn., U.S.A., has recommended, and is about to adopt, a 
meter system. The Committee stated that the consumption was 
already 115 gallonsa day, while the dry-weather supply is only 
80 gallons ; that the 500 meters in use have given good results ; 
that without meters the supply must be increased at an annual 
cost of £8000, while for £30,000 the whole city might be metered. 
It ‘‘ believes that meters act as mechanical inspectors of plumbing, 
and as such are less objectionable to consumers than individual 
inspectors, as well as being more effectual and reliable.” 


A storm which swept over Paris on Sunday night did 
some damage within the Exhibition grounds, A piece of statuary 
in one of the alleys became undermined through the rain washinz 
the earth, and fell. In the Fine Arts Palace the rain also caused 
some trouble. It appears, says the Standard, that in glazing the 
roof sufficient allowance was not made in some instances for the 
expansion of the glass and iron under the sun’s rays. Many panes 
of glass had consequently broken during the last two or three days, 
and when the storm burst streams of water in several places poured 
into the building, threatening to damage valuable pictures, which 
had to be removed to places of safety. 


Tue first business of the Liverpool Chamber of Com- 
merce on Wednesday last was the consideration of the annual 
report of the Committee, one of the chief subjects of which was « 
report on the strong action taken by the Section to induce the 
Mersey Docks and ae won Board to reduce their dues on lead to 
the level of those charged on spelter. A statement of the relative 
charges at London, Neweastle, and Liverpool was included, which 
showed that the charges on lead at Liverpool are 4s, 2d, per tou 
higher than in London, and 8s, 8d. per ton higher than in New- 
castle. The Board had declined in August last to reduce the 
dues, but promised to consider the matter when the next revision 
took place. It was decided to ask the Board to receive a deputa- 
tion from the trade on the subject. On the motion of the Chair- 
man, seconded by Mr. William Eyre, the report was adopted. 


Tue death is announced of Mr. John Hardy, engineer 
and merchant, of West Hartlepool, at the age of seventy-s!x 
years, Mr. Hardy was for some years connected with the 
engine works of Thomas Richardson and Sons, of which place he 
subsequently became foreman. In 1868 he undertook the manage- 
ment of engineering works at Batley, Yorkshire, and in 18/2 
returned to West Hartlepool to manage the Cliff House Engineer 
ing Works and the Carr House Ironworks for Dunlop, Meredith, 
and Co., Limited. In 1873, at the Cliff House Works, Mr, Hardy 
cast a stern frame of gun-metal for a gunboat then being built for 
the Brazilian Government. The casting weighed 25 tons, and was 
the largest gun-metal casting made whole and sound up to that 
time. On the closing of these works in 1876, Mr. Hardy commenced 
the business which has since been carried on under the style of 
John Hardy and Sons, 
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rOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AND Co., Vienna, 
7, Kumpfgasse Vienna I. 


AND Watsn, Limitep, Shanghai and Hong Kong. 
AND CHEVILLET, Rue de la Banque, Paris. 
FRANCE. _Asner AND Co., 5, Unter den Linden, Berlin. 


@BRMANY- ‘A. TWEITMEYER, Leipzic ; F. A. Brocknavs, Leipzic. 

A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
anp Co., 807, Corso, Rome; Bocca FrEREs, Turin. 
AND WaLsH, LimirEp, Yokohama, 

Pp. Marvya AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
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REPLIES. 


W. A. S.—We do not think that any bicyclist could be induced to use a 
brake resting on the road, 

J. H. (Newington Butts).—You may possibly get all the information you 
require from Dr. Richards’ book on the subject—Sampson Low, 15%, 
There is, however, much useful advice in the pamphlet issued by the 
British Aluminium Company, and also a booklet treating of the addi- 
tion of aluminiuia to iron or steel, issued by the same company. 

Founpations (City of Mexico).—We are obliged by the newspaper cutting. 
As we have no practical acquaintance with ground such as you have to 
deal with, we are unable to say more than that we have grave doubts 
that a sheet of clay and gravel consolidated by rollers would make a 
satisfactory base for a network of steel girders. In your own words, 
you propose to construct the foundations in a box floated on the soft 
soil. It may be the only way out of the difficulty if, as you say, there 
is no bottom for piles to reach. The case is somewhat complicated by 
earthquakes, no doubt. 


INQUIRIES. 


SYPHONS. 
Sir,—Can any reader oblige by informing me where may be obtained 
the best information en syphons for water mains’ 
May sth. MANAGER. 


FINISHED CASTINGS, &c. 

Sin,—Can any of your readers give me the names of firms who could 
undertake the production of finished castings of small gears, dials for 
counters, ratchets, typewriter frames, and such like, for immediate de- 
livery ? U. L. C. 
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ing. Papers, ‘“‘The Mineral Resources of New Caledonia,” by Mr. F. 
Danvers Power, M. Inst. M.M.; “‘ Notes on Gold and Silver Amalgama- 
tion,” by Mr. W. 8. Welton, M. Inst. M.M. 

Tae oF Enoingers.—Thursday, May 17th, 
at 8 p.m., at the Institution of Mechanical Engineers, Storey’s-gate, S.W. 
Paper, “‘ Alternating-current Induction Motors,” by Mr. A. C. Eborall, 
Associate. Saturday, May 19th, Students’ Visit to the India-rubber, 
Gutta-percha, and Telegraph Works, Silvertown, Students wishing to 
take part must send in their names and addresses to Mr. John T. Haynes, 
+ aaa Finsbury Park, N., not later than Tuesday, May 
15th. 

or Great Brivain.--Friday, May 18th, at 9 p.m. 
Discourse on “The Structure of Metals,” by Prof. J. A. Ewing, M.A., 
F.R.S., M. Inst. C.E.—Afternoon Lectures at 3 p.m. : Tuesday, May 15th, 
‘Brain Tissue considered as the Apparatus of Thought,” by Mr. Alex. 
Hill, M.A., M.D. ; Thursday, May 17th, ‘A Century of Chemistry in the 
Royal Institution,” by Prof. Dewar, M.A., LL.D., F.R.S., M.R.L; 
Saturday, May 19th, “South Africa: Past and Future,” by Mr. Alfred 
Hillier, M.D., B.A. 


DEATHS. 

On the 6th inst., at Fernsholme, Bury, Toomas C.E., F.S.L., 
aged sixty-two, 

On the 2nd inst., at Moorview House, Neweastle-on-Tyne, aged seventy- 
one, SHERITON HoLMgEs, C.E. 

On the 7th inst., at Sherwood, Stanthorpe-road, Streatham, WILLIAM 
Kitson STENT, M.I.C.E., ellest son of the late John Stent, and dearly- 
beloved husband of Clara L. Stent. 
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FIELD GUNS IN SOUTH AFRICA. 


As guns and gunners, for various causes, come home 
from the war, we learn things which can only be brought 
out by actual experience. Sometimes it is a question of 
a practical difficulty arising which was unforeseen, remind- 
ing us of the old story of Robinson Crusoe’s boat, which 
was in all respects satisfactory except that it proved 
beyond his power to get it down to the sea. Sometimes 
it is a question of moral effect, perhaps a matter that 
might be disregarded by men of unlimited nerve and 
science. Unfortunately most men have to confess, like 
Sam Weller, that, having only eyes, their ‘wision is 
limited,” and we cannot afford to ignore what appeals 
very strongly to our ordinary senses. To apply this to 
our field guns. First, as to the question of range; the 
more we test it the more satisfied we become that very 
little real effect is produced by a field gun at ranges 
over 6000 yards. It is indeed quite conceivable that if we 
could ignore moral effect it might pay to draw the enemy’s 
fire at very long ranges, and thus waste ammunition pre- 
vious to a fierce attack at real fighting ranges. Experi- 
ence, we believe, however, teaches that this cannot be 
done without serious moral loss. The impression is pro- 
duced that our guns are inferior to those of the enemy; 
that they can fire on us when we cannot reply, and con- 
fidence in our own fire is destroyed. Confidence is, after 
all, the principal thing. Marmont used to say that a 
battle was won not by the number of men killed, but by 
the number of men frightened, and it has been laid down 
that some troops are stopped by a loss of 10 per cent., 
some 20, and all by about 30 per cent. This is not 
always literally true, and Marmont had not been present 
at the battle of Omdurman ; but, putting fanatics out of 
the question, we may say that a certain apparent effect 
leads sober brave leaders and men to conclude at length 
that the point has been reached when further efiort 
can only involve useless loss of life, and that a halt 
ought to be called. Short of this, discouragement may 
be produced out of proportion to actual physical effect. 


It has been thus found desirable to return fire at long 
ranges, because the waste of ammunition was a less evil 
than the moral effect caused by silence. This effect, 
moreoyer, applies to the enemy as well as to our own 
men. An apparent superiority in range encourages the 
former and discourages the latter, and it becomes neces- 
sary, or at all events desirable, to throw projectiles up 
to or beyond the enemy’s batteries. Again, it has been 
found that an occasional serious blow does not tell so 
much as frequent slight ones; thus the ‘‘ pom-pom,” or 
quick-firing gun, discharging projectiles of about one pound 
weight continually, is a most disturbing piece of ordnance, 
and we have found it wise to purchase a considerable 
number from Vickers, Sons, and Maxim, Limited. 

With regard to our field guns proper, we hear more ad- 
vantages urged in favour of the best quick-firing guns than 
we were disposed to credit tothem. We some time since 
compared our field guns with the Clarke brake with those 
of continental Powers, showing that we were not behind 
any leading Power so far as our information extended, 
our piece agreeing, in fact, very closely with that of 
Germany, being at all events a very good stop-gap. 
What was then said is, we believe, correct, but 
some quick-firing pieces proper have now shown advan- 
tages that we cannot ignore. We spoke of the advantage 
of Maxim’s 12-pounder quick-firing gun in recoil arrange- 
ments, but we did not know the extent to which such 
advantages tell in the field. Maxim’s gun is trunnionless 
and moves in a jacket, by which means its recoil can be 
checked to the best advantage, and but a very shallow 
spade is required in the trail to supplement the stopping 
action. So complete, then, isthe check of recoil that the 
laying number can remain seated on the trail, as we 
indeed said in a short description in our number of 
January 19th last. If the gun is firing on very hard 
ground indeed this involves rather an acrobatic 
performance, still it is to be done, and what is more 
to the point, on average ground it is practicable enough 
for anyone. On the other hand, with the service 
field gun it is necessary to jump clear each time, and this 
makes all the difference in the power of continuing a high 
rate of fire. Itisnecessary, no doubt, to modify our drill and 
orders to obtain the full benefit of the permanent position of 
the No. 1 behind his sights and with unbroken control of the 
piece, but this is probably only a matter of time. Once 
bring field guns under control to this extent, and the main 
advantages of quick fire proper are realised. Conse- 
quently under certain circumstances the Vickers field 
gun might deliver a rapid continuous fire such as 
would be beyond the power of our present field guns, 
and we fancy our authorities will before long con- 
clude that the time has arrived to adopt definitely a new 
pattern quick-firing gun for field artillery. We spoke of 
the new French quick-firing field gun being kept dark; 
it seems probable that this embodies the power on which 
we have laid such stress—that is, that it is a gun in which 
recoil is so completely checked by buffers that the number 
who lays the gun is able to sit undisturbed on the trail. 
It has been objected that the recoil of a trunnionless gun 
in a jacket or cradle is an arrangement open to injury on 
service. This may be true, but it is not a result likely to 
happen frequently, and if the efficiency of each gun is 
greatly increased we must take the chance of a possible 
casualty of this kind. 


GOVERNMENT BOILER INSPECTION. 


It seems very desirable that the reasons why Govern- 
ment boiler inspection is now advocated should be fully 
stated and clearly understood. To some extent this is im- 
possible. To some extent the reasons are different from 
those usually advanced by the advocates of the system. 
Their broad contention is that if Government undertook 
the’duty of examining boilers, and giving or refusing per- 
mission to work them by certificates, explosions would 
cease to take place, and many lives would be saved. But 
there are other and less obvious reasons at work. To 
understand these it is necessary to go a little way below 
the surface, and search for motives which are not fully 
stated in public. : 

In the first place, then, it is certain that the movement 
is a symptom of a semi-socialistic desire that Parliament 
or public governing bodies, like the London County 
Council, shall control most of the relations of life. 
Government inspection, again, is advocated ostensibly and 
widely in the interest of the working man, who is supposed, 
in flat contradiction of facts, to be the only individual 
who suffers when a boiler explodes. There is, again, a 
prevalent theory that in some wholly unexplained way 
the boiler insurance companies play into the hands of the 
steam users, and ought to be suppressed ; and, lastly, 
the scheme is advocated by a minority who see in it a 
way to harass and worry the hated capitalist. It may be 
said that such influences as these can have no great effect 
for either good or evil. We much doubt this. The 
noisiest orator is heard furthest; and if the matter is 
made a political question, which it might easily be, then 
there is no knowing to what lengths legislation concern- 
ing boilers and steam engines and firemen and drivers 
might not be pushed. It is very easy to state legitimate 
arguments in favour of Government boiler inspection. 
These, however, by no means go far enough, and, as a 
result, others which, to say the least of them, are not 
legitimate, are advanced. Let us consider for a moment 
those aspects of the question which ought to be kept con- 
stantly in mind. 

We take, then, the normal dogmatie statement that 
a boiler which is efficiently inspected cannot explode. 
This isnot true. Certain Boiler Insurance Companies are 
responsible for it. In the pursuit of business they have 
never ceased preaching and teaching that if a boiler is 
properly periodically inspected, reported on, and treated 
in accordance with the instructions of the insurance 
engineers, it is a physical impossibility that itcan explode. 
No doubt a meaning was read into this proposition which 
the engineer with whom it originated did not intend it to 
convey. No inspection will provide for shortness of 
water, overloading a safety valve, or the sudden rapid 
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corrosion which now and then attacks a shell plate 
between two inspections. Of late years sounder views 
have been carefully promulgated by the engineers of the 
insurance companies, but mischief has been done, and 
inspection has shifted responsibility and minimised 
the vigilance of steam users. In point of fact, dis- 
astrous explosions have taken place with boilers in 
perfect repair. Dozens of so-called mysterious explo- 
sions have occurred. These were mysterious only because 
the cause of the catastrophe has never been really ascer- 
tained. Furthermore, it may be taken as_ granted 
that no examination can prevent explosions unless, when a 
warning is pronounced, prompt action ensues to make the 
boiler safe. Therefore more is needed than inspection alone. 
But putting this on one side for the moment, let it be 
remembered that numbers of explosions take place 
owing to the neglect or forgetfulness of the man or men 
in charge of the boilers. We have not long since directed 
attention to the shortcomings of water gauges, and the 
great loss of life and property caused by these shortcom- 
ings. Such facts only serve to accentuate and enforce 
the proposition that no form of Government interference 
or influence has ever been devised which will compensate 
for the circumstance that men will make mistakes. A 
man will forget to start a feed pump, or to shut a blow-off 
cock. He will screw down a safety valve too hard, leave 
a damper a little too far open at night. An explosion 
takes place, and all the legislation in the world 
could not have prevented its occurrence, because no 
laws can make a man perfect. The advocates of 
Government interference, however, seem to hold that 
in some way which they have never very clearly 
explained, an Act of Parliament would reduce the 
number of lives lost. We have always held that 
boilers ought to be regularly examined and inspected by 
competent authorities. Our quarrel with the authors of 
the present movement is that they want the Government 
to interfere actively. In a word, they would transfer to 
the shoulders of the engineers of the Marine Department 
of the Board of Trade the duties now ably discharged by 
the engineers and inspectors of the various boiler insur- 
ance and assurance companies of the country. Sucha 
change can only be advocated on the assumption that 
the work would be best done by the Board of Trade. It 
is a noteworthy circumstance, however, that this theory 
has never been publicly advanced, at least to our know- 
ledge. For the most part, it is urged in favour of the 
scheme that the Board of Trade would possess powers of 
enforcing repairs which the boiler inspection companies 
have not. A great deal has been made of this contention ; 
much more, we hold, than it deserves. It is not, in the 
first place, very easy to see how the Board of Trade could 
enforce its regulations with promptness, unless, indeed, 
its officers were endowed with powers of an extremely 
autocratic nature. Let us suppose, for the sake of argu- 
ment, that a Board of Trade inspector pronounced a 
boiler unsafe, while the owner's engineer held that it was 
quite safe. The owner would continue to work the boiler. 
Legal steps would be taken to enforce the decision of the 
Board of Trade. The steam user would appeal. Much 
litigation might ensue, and the boiler would be at work 
all the time. Circumstances might arise when the user 
would prefer to pay fines rather than lay off his boilers. 
A strict analogy is found in litigation against smoke. The 
electric light companies have not put their boilers out of 
use; they have paid the fines. Of course it would be quite 
possible to take such steps as would ensure the im- 
mediate stoppage of any boiler condemned by a Govern- 
ment inspector ; but we strongly suspect that measures 
of the kind would be so unpopular with large sections 
of the community that no British Government would 
venture to enforce them. Furthermore, it is in no way 
certain, or even probable, that Board of Trade inspectors 
could do better work than is now done, and after they 
had accomplished all that the art of man could devise 
to ensure safety, we should be very much where we are 
at present. It is, we think, a most significant fact that 
about nine-tenths of the reports of inquiries issued by 
the Board of Trade concern marine boilers, which are 
under the most rigid and efficient inspection of not only 
the Board of Trade engineers, but, for the most part, 
those of Lloyd’s as well. To all this the labour 
members of Parliament shut their eyes, and remain 
firmly convinced that in Government action, and in 
it alone, will be found the means of entirely preventing 
accidents with steam boilers—true ‘“ explosions” have 
have almost ceased to occur. 

An eminent objection to Government interference has 
more than once been stated. It cannot be too strongly 
marked. It is that such interference tends to shift 
responsibility off the shoulders of the steam user. Now 
it may be taken as certain thatif a steam user fully under- 
stood that he would beyond question go to prison if one 
of his boilers exploded, unless he could prove in the 
clearest possible way that he was not responsible for the 
lives of the people killed, he would be much more likely 
to keep his boiler in repair than he would be if he was 
told by a Board of Trade inspector that he must mend it. 
In the latter case, too, he would do as little as he could, 
knowing that he was safe so long as he had barely com- 
plied with the letter of the law. In the other case, he 
would take care not only that the boiler was repaired, but 
that it was thoroughly repaired. Under Government 
inspection he would endeavour to comply with the law 
andno more. Under the control of individual responsi- 
bility he would do his best to prevent an explosion. The 
last end is that sought to be attained by the public in 
general, and his neighbours and workpeople in particular. 
That, and that alone, affects them. Whether the boiler 
owner does or does not obey the law affects himself and 
himself only. 

In this way we are brought back to the scheme of 
legislation which we have advocated for many years, 
which has been most favourably received in influential 
quarters, and against which we have never yet heard a 
dissentient word uttered, nor seen a line written. The 


whole thing is extremely simple. When a boiler explodes, 


causing a death, let the owner be charged with man- 
slaughter, and criminally prosecuted. It would then 
devolve upon the owner of the boiler to prove that he is 
not guilty. This action is based on the assumption, sup- 
ported by numerous and powerful authorities, that a 
boiler properly inspected, and properly repaired and 
worked, cannot be exploded. The exceptions are so few 
that we need not consider them. This being so, it follows 
that when an explosion takes place, it is the result of 
negligence, and as this negligence endangers life and pro- 
perty, it is criminal negligence. The whole theory at 
present is that the owner is innocent. It is a long and 
costly process to prove him guilty. Under the system 
we advocate the position would simply be reversed, 
and the consequences would be so unpleasant that the 
steam user would take every conceivable precaution to 
prevent an explosion, with the general result that we 
should hear no more of the strictly preventible and, 
indeed, scandalous catastrophes of which we still read 
now and then; while even those due to shortness of water, 
brought about by bad fittings or incompetent firemen, 
would be reduced in number, thanks to the extraordinary 
vigilance of the boiler owner himself. It might be a very 
unpleasant experience for a member of Parliament to be 
arrested in London on a charge of manslaughter in con- 
nection with a boiler explosion in the Midlands. An 
experience of the kind would, however, be all-powerful. The 
well-meaning gentlemen who now advocate Government 
interference may rest assured that no one is so likely to 
maintain a boiler in safe condition as an owner who 
clearly understands that, in the eye of the law, the 
explosion of a boiler is such strong preswuptive evidence of 
guilt that not even fractional risks may be run. Men 
escape almost scot-free now under the plea of ignorance. 
They could no longer avoid the consequence of their 
actions in this way. Personal, serious responsibility for 
the safety of his boilers is the surest way of making the 
steam user adopt those precautions which will reduce the 
occurrence of them to the irreducible minimum. 


OLD AGE PENSIONS FOR COLLIERS. 


Srrk Wituram T. Lewis, one of the founders of the 
Sliding Seale Agreement, and the author of the Miners’ 
Provident Fund, declares that ‘the dream of his life is 
realised.” He is decidedly not an emotional man, and, as 
every engineer knows, he is the reverse of a visionary. 
His jubilant remark, therefore, at the first distribution of 
an Old Age Pension Fund for South Wales colliers must 
be taken as an expression of his confidence that the 
Miners’ Provident Fund, within its sphere, has solved a 
problem which Mr. Chamberlain attacked, only to abandon 
in despair, and the collective wisdom of more than one 
Ministiy attempted to grapple with, so far only to meet 
discomfiture on the threshold. The Old Age Pension 
Fund, which Sir William Lewis regards as practically 
established on a sound footing, is necessarily confined to 
small numbers in a limited area at present, and affects 
one particular industry. It may be granted, perhaps, 
that the coal-mining industry is the easiest to begin with, 
since it is concrete; its cireumstances do not materially 
vary throughout the coalfields of the country; and the 
conditions as regards life-values or financial require- 
ments must needs be pretty much the same in Durham 
and Northumberland as in the counties of Monmouth and 
Glamorgan. But Sir William Lewis believes that the 
experiment in South Wales “ is only a beginning of the 
benefits which will ultimately result from a combined 
effort on the part of employers and employed,” and from 
that not unreasonable proposition it appears worth while 
to explain briefly how the South Wales Miners’ Pension 
Fund came into existence. 

The Miners’ Provident Society is maintained by con- 
tributions of 3d. per week from its working members, 
and 5d. per week from the coalowners. Until the 
amazing Compensation Act came into operation, the bulk 
of the colliers were subscribers; and nearly all the em- 
ployers paid the supplementary 5d. per week. But the 
advantages seemingly offered by that specious enactment, 
and the insistent recommendations of the Miners’ F’edera- 
tion that the workmen should not contract themselves 
out of its provision, brought about something like a crisis 
in the affairs of the Association. There is no doubt that 
it proffered better terms to injured colliers or their 
dependents than could be secured under the illusory Act 
and its inevitable processes of litigation. The incapaci- 
tated workman, for example, receives an allowanceimme- 
diately upon the accident, instead of after a fortnight’s 
interval, and not then, according to a recent decision, 
unless the man was in the same continuous employment 
for a fortnight before the accident befel him. The allow- 
ance is 10s. a week for the first six months, and 8s. a 
week for the further period of disablement. In case of 
death resulting from a casualty in the mine, no question 
is raised of contributory negligence ; if the victim have 
no dependents £20 are paid to the next of kin. When 
there is a widow or family £5 is given as funeral expenses; 
5s. a week to the bereaved woman, and 2s. 6d. a week for 
each child until thirteen years of age. For a while, how- 
ever, the counsels of the Miners’ Federation proved stronger 
than the substantial attractions of the Fund; even 
the usually sagacious ‘‘ Mabon,” pledged his faith to 
the Compensation Act rather than to the mutual-aid 
society he was undoubtedly helpful in establishing; and 
the number of subscribing members to the joint scheme 
of voluntary insurance declined to about 20,000, which to 
all intents and purposes represented the members which 
had ‘contracted out of the Act.’’ Meanwhile, it had 
been urged on the men’s side—but not by the coalowners 
—that the 8d. per week contributed by masters and men 
amounted annually to a sam which was greater than the 
risks of mining labour demanded or justified. There was 
evidently something in the contention, or it would not 
have been practicable to add to the assurance purposes 
of the Provident Fund a provision for old age pensions. 
At this juncture, Mr. Louis Tylor, who was a large coal- 
owner until the Ferndale Company acquired his pits, and 


‘who ‘s devoting his affluent leisure to the Fund and its 


development, invited the assistance of Mr, 7 
Neison, probably the first British authority on righ." 
life values, in an endeavour to ascertain wheth, an 
scheme of pensions could not be grafted 
existing society without an increase in the contribu” 
from either source. The actuarial science of the tong 
and the benevolent zeal of the other, have resulted i? 
plan by which a system of Old Age Pensions hag bee, oe 
up on a firm basis in South Wales. It may me ae 
momentous as the accomplishment of one of the 4 be 
of Sir William Lewis's life, though it is noteworth 
having stirred that master of hard facts into somet};,. 
like ancestral Cymric poetry of diction. Its im mk 
from more than a local point of view, is that Sir Willa, 
Lewis looks upon the South Wales effort as only wie 
beginning ”’ of similar efforts elsewhere. : 
The qualifications for a pension under the Neiso; 
Tylor scheme are that the workman shall be oyey Z 
years of age, and have been a subscriber to the Fund fy 
at least ten years. The first act of the Pension Depart, 
ment of the Fund was performed at the beginning of the 
month, when a sum of 5s. per week was awarded to 100 la 
workmen, as and from May 7th to December Bist, 194 
A distribution of £25 per week for nearly three yeaps ip. 
volves a heavy drain upon the reserve fund, and suggests 
that the subscriptions, as compared with the risks, wer 
really in larger proportion than was alleged at the tine 
of the schism. On that point we are content to lk 
guided by the expert actuarial testimony of Mr. Neisoy 
and it is noteworthy in this connection that, apart from the 
pension arrangement, the financial proposals of the Proyj. 
dent Fund have been certified by the Registrar-General of 
Friendly Societies to be not less—and we should be djs. 
posed to say more—favourable to the colliers than any 
benefits they may hope to derive from the capricious inter. 
pretations of the confused and confusing Compensation Act, 
And it does not follow, we are assured, that the grants to 
100 aged miners up to the end of 1903 are to be takenin any 
way as the limit of the possibilities. With renewed sub. 
scriptions from the old members—who were advised to 
contract themselves out of the Act, and have found to 
their cost that they sacrificed the substance for the 
shadow—the means of increasing the number of sexagen. 
arian pensioners is necessarily augmented. It is g 
gratifying fact for the framers of the Pension Scheme 
that, the Miners’ Federation notwithstanding, the Welsh 
colliers are returning to their allegiance to the Provident 
Fund, in some cases by whole collieries. They, as well 
as the employers, have had experience of this Compensa- 
tion Act, and found it wanting. They are asking them. 
selves, in effect, ** What is 3d. per week, when we get the 
oyster, compared with litigious processes where the law. 
yers consume the bivalve and leave us only the shells?” 
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BELLEVILLE BOILERS, 


Tur following statement appeared in the pages of our 
usually careful contemporary the Vall Mall Gazette, on 
Wednesday evening :—‘t We have reason to believe that an 
important change is impending in the policy of the Admiralty 
on the boilering of the ships of the Royal Navy. We have 
argued fora long time past, on the evidence that was collected 
in the columns of the Pall Mall Gazette early Jast year, that 
the wholesale adoption of Belleville boilers for our battle. 
ships and cruisers was a grave error of judgment. Experience 
has proved that this contention was at least well founded, and 
we believe that the Lords of the Admiralty have at last recog- 
nised this. Their conversion has been assisted not a little by 
the record of the Powerful, which crept home from the Cape 
at less than half her designed speed, and will now have to be 
practically eviscerated before she can be re-commissioned for 
service. If, as we are given to understand, the Admiralty.are 
now convinced that it would be dangerous to rely on this 
type of boiler in time of war for other than torpedo craft, the 
naval service will welcome the fact with immense relief. 
But the change of policy involved will necessarily cause the 
Lords of the Admiralty to revise the personnel of the con- 
sultative engineering branch. Several important changes are, 
we believe, in contemplation, and with them it may be ex- 
pected that a reform vitally affecting the efficiency of the 
fleet will be commenced immediately. As a preliminary, it 
would be desirable that a committee of experts should at 
once be appointed to examine the whole boiler question. 
Our own inquiries at the Admiralty have failed to elicit either 
a contradiction or a confirmation of our contemporary s 
statements, which appear to us to be probably substantially 
if not minutely accurate. For the time being we refrain 
from making any comment whatever. 


A NEW SHELL. 


Mvcu caution is necessary in accepting as true certain 
statements supplied by the New York correspondent of the 
Standard concerning a new shell. This gentleman 1s 
obviously not a gunnery expert. Telegraphing on Wednesday, 
he says that “At the Government proving grounds, Gin. 
Johnson shells have been sent clean through Krupp hardened 
6in. armour, which had just shattered shells of the old type. 
The range was two thousand yards. Although secrecy 
observed regarding the invention involved in the Johnson 
shell, it is understood that the main feature is a compara 
tively blunt, soft point, or nose cap, containing, perhaps, 
something resembling graphite, the effect being to preserve 
the shell and facilitate penetration.” We have here, of 
course, the well-known soft-iron thimble cap, but no cap 
projectile has got through a Krupp plate equal in thickness 
to the diameter of the shot at a range of 2000 yards. . The 
obscure reference to graphite appears to imply that @ 
lubricant is used to help the shell through. We must wait 
for further information before we can accept the statements 
of the American daily Press as true, and this the rather that 
the correspondent of the Standard more than hints that the 
“ accounts are exaggerated.” 


Tux death occurred in Newcastle last week of Mr. 
Sheriton Holmes, at the age of 71. Mr. Holmes was 4 well-know® 
and respected resident, and by profession a civil engineer, thoug 
he had not practised for some years. He had latterly devo! ; 
himself to literary and antiquarian pursuits, and was for some tim 
treasurer of the Society of Antiquaries} 
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THE GREAT TELESCOPE AT THE PARIS EXHIBITION 


GIMBAL CARRIAGE OF PLANE MIRROR 


LENS IN PLACE, PROTECTED BY GLASS CASE 


THE PARIS INTERNATIONAL EXHIBITION, 


Tae new decree promulgated by the Minister of Com- 

_ and Industry that all stands which are not com- 
Li by the 12th inst. will be liable to be pulled down 
a gel at the exhibitors’ expense, unless it is shown 


Scessary in inducing people to make more haste in 


fitting up their stands, but it is difficult to see how such | 


~ pg transformation can be effected by the end of the 
ee’ If the rule be applied with too much severity 
te 18 a chance that the Exhibition will remain a monu- 


re of chaos and unpreparedness, but as all the exhibi- | that it is no use trying. 
,. al reasonably plead a case of force majeure, there | 


the delay is due to unavoidable causes, may be very | 


PLANE MIRROR BEING PUT IN PLACE 


get their stands in order. They urge that the responsi- | power to standholders and to those who are running 
bility for the present state of things rests entirely with | ‘attractions.’ But up to now the light has not always 
the Commission, who only handed over the sites for the been available, and in the absence of power scarcely any 
stands a few days before the Exhibition opened. Had | of the attractions have been able to open their doors, 
the buildings been completed as promised by the begin- while the Trans-Siberian dining-car in the Russian section 
ning of the year, everything would now be ready. Some | has not been able to start on its journey from Moscow to 
exhibitors have already finished their installations, but | Pekin. Complaints have been made to M. Picard, who 
they are obliged to keep them carefully covered up as a promised that the difficulty would be at once overcome by 
protection against the dust and dirt, and in all the sections | starting the German engines. The Germans, however, 
work is still so backward that it will need an almost super- | refused to run their machinery because the ground had 
human effort to get the whole Exhibition entirely finished | not been laid with asphalt, and the enormous dynamos 
by the end ofthe week. In fact, exhibitors seem to think | raised such clouds of dust as seriously to deteriorate the 
The new decree, inoperative | machinery. This week the Lahmayer installation has 


though it must be, has evidently been published at the in- | been running, but had to be stopped when it was found 


9 reason why, with a libera] interpretation of the new | stance of the General Commissioner for reasons personal to | that someone had put gravel in the lubricating box of the 


regulati 
egulations, they should not be given plenty of time to | himself. He is bound under contract to supply light and 


dynamo, evidently with the intention of blocking up the 
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lubricating pipes and causing the dynamo to grip through 
overheating. Had this happened, it is easy to imagine 
what damage would have been done to such an enormous 
piece of machinery. Both power and light have there- 
fore been wanting, and while most of the attractions have 
been closed, the illuminations, which are to be a par- 
ticularly brilliant feature of the Exhibition, have only been 
carried out on a very small seale. Those who claim to 
be losing heavily by this delay are joining forces with a 
view of bringing an action for damages against the General 
Commissioner. 

Now that exhibitors have had fair warning it is to be 
hoped thet they will show a little more activity in fitting up 
their installations, and that the next few days will see a ter- 
mination of the machinery hall which is to supply power 
for the working of the various attractions. Some of 
these are of a remarkably original character, and will add 
considerably to the novelty and interest of the Exhibition. 
The Great Telescope will not only awaken public 
curiosity, but also promises to be of vast scientific import- 
ance; and judging from the results alleged to have been 
obtained from a preliminary test a few days ago, the tele- 
scope appears to equal, if it does not surpass, the predic- 
tions of its makers. A view of the sun clearly showed 
the movements of flame which have up till the present 
only been visible as coronal exerescences during an eclipse. 
It is claimed that the moon will be seen as if at a distance 
of not more than 50 miles, and craters of 500 metres in 
diameter will be plainly descernible. It is also expected 
that the telescope will prove of valuable service to 
mineralogy and other sciences, The idea of the telescope 
was due to M. Francois Delonde, and the work of con- 
struction has been carried out by M. Gautier, the well- 
known maker of optical instruments. The difficulties in 
the building of this apparatus were considerable, and it 
would have been obviously impossible to succeed in the 
task if the size of the lenses had to be limited by the 
maximum weight of the tube, as would be the case if the 
telescope were arranged for direct observation in the 
usual way. The experience of the Yerkes telescope, 
which has given rise to no end of trouble through the 
sinking of the foundation, shows that the limit of weight 
in ordinary refractors has practically been reached. 
Instead, therefore, of causing the telescope to turn at a 
speed having an exact ratio to the apparent movement 
of the stars, it was decided to make it a fixture, and reflect 
the celestial objects from a plane silvered glass mirror so 
arranged as to nullify the revolution of the earth and direct 
any given rays permanently to the centre of the lens. This 
is done by means of the siderostat invented by Léon Fou- 
cault. As the telescope is fixed the size of the lens is only 
limited by the difficulty of successfully casting enormous 
masses of homogeneous glass. It is also possible to give 
as great a focal length as desired, and in the case of the 
Paris teleseope the lens has a diameter of 49in., and the 
tube a length of 197ft. 

The most important part of the apparatus is the 
mirror, as upon the perfection of this depends the 
accuracy of observation. The slightest defect in the 
surface would cause a distortion of the reflection, and 
would render the telescope practically useless. The 
mirror has a diameter of 784in., and a thickness of Llin., 
and weighs 3600 kilos. The casting was made at the 
famous Mantois works. A special furnace was constructed 
for melting 20 tons of glass. As it was essential that 
the casting should be cooled very gradually, the mould, 
after taking the material from the smelting furnace, was 
immediately placed in another with a temperature of 
only a few degrees below, and was put successively in 
other furnaces, so that the cooling should proceed at the 
rate of a few degrees a day. The whole operation lasted 
about a month, Notwithstanding the most serious pre- 
cautions, no fewer than a dozen discs had to be cast in 
order to get two perfect ones. A special machine was 
employed for smoothing and polishing the mirror and 
lenses. This is composed of a cast iron bed, on which 
rests a circular metal disc, by means of a central steel- 
pointed pivot, and between the pivot and the periphery a 
circular projection revolving on a corresponding section 
on the bed. The dise is operated by a train of spur 
wheels and a pulley. The glass is placed on this dise, 
which is covered with layers of flannel. Above the 
glass is a bronze dise of smaller diameter, running hori- 
zontally between guides. The glass was smoothed 
with powdered emery, which was reduced in fineness as 
the work proceeded. The temperature was kept as 
evenly as possible, and the work was only carried on 
two hours during the afternoon, when the temperature 
is less liable to change. The polishing was done by 
covering the bronze dise with paper, and slightly rubbing 
it with Venetian tripoli, or rottenstone. This operation 
was exceedingly delicate, and, in order to avoid heating, 
the polishing tool could only work for one or two 
minutes, followed by an interval of half an hour. No one 
was allowed to touch the glass, or even approach it. If 
touched, the warmth communicated caused a local con- 
vexity which could be measured by a spherometer. To 
ascertain the uniformity of the surface the light of a 
candle was reflected in the glass, and was examined 
through a telescope while the mirror rotated. The 
immobility and appearance of the light will show whether 
the surface is absolutely flat. 

The siderostat carrying the mirror is composed of 
seven cast iron pieces bolted together, and weighing 
223 tons. Its total length and height are 34ft. 5in., 
and the height of the bed on which the two principal 
pieces rest is 5ft. Tin. Without going into details as to 
the theory upon which the construction of the ap- 
paratus is based, it may be said that the mirror is 
situated exactly in the polar axis, and is tipped in a 
contrary way to the apparent movement of the firma- 
ment. This is accomplished by means of what is 
called the polar axis, which is a hollow cast iron 
shaft carried at the top of a piece curved inwards to 
give the necessary inclination. The polar axis carries 
two wheels, one fixed and the other loose, the former 
being operated by a yod and pinion from the base of the 


instrument so as to give a rapid rotation to the axis and 
bring the mirror into any required position. The second 
wheel has helicoidal teeth, and gears on a tangential 


serew operated by clockwork inside the column. The | 
wheel can be keyed to the shaft by means of a lever at | 


the bottom, in order to give a regular rotation to the 


mirror at the rate of one revolution in twenty-four hours. | 
At the lower end of the polar axis is hinged the ‘“de- | 
clination axis,” carrying at its upper part a toothed | 
segment gearing into a tangential screw on the polar — 
axis. This is intended to fix the ‘“ declination axis”’ in | 


the required parallel. At the bottom of this axis is a 
sleeve sliding on a rod from the centre of the rundlet or 
barrel carrying the mirror. The column supporting the 
mirror floats in a well of mercury, so that the moving 
parts of the instrument, weighing 25 tons, can be 
rotated by clockwork, having a weight of no more than 


70 kilos. The mirror is raised from the barrel by means | 


of a screw at the back when it is necessary to give it a 
fresh coating of mercury. 


The tube has a length of 197ft., and is composed of | 
twenty-four tubes of sheet steel about 2 mm. in thick- | 


ness. It is supported on five columns at a height which 


brings the axis exactly in the centre of the mirror. Its | 
weight is 21 tons. Two lenses are employed, one for the | 
observation and the other for photography, and they | 
each have a diameter of 49in. The observation lens is com- | 
posed of two glasses, the end one near the mirror having | 


both sides convex and the internal glass a concave and a 
flat surface. The end glass runs on small wheels, and can 


be pulled out to allow of the lens being cleaned. The | 
two lenses are fixed on a chariot running across the end | 


of the tube, so that either the one or the other can be 
placed in position as required. At the end opposite the 
mnirror is the tube 
photographic plate. A length of tube of the same 
diameter as the main tube is connected to it by a bellows 
arrangement, and is mounted on four wheels to allow of 
the focus being obtained by means of a horizontal rod 
terminating in a screw on the fixed tube. Inside the end 
tube is a smaller one for the eye-piece or for spectroscopic 
or other lenses. The telescope is situated in a building 
near the south-west corner of the Tour Eiffel. It is 
composed of a long gallery connecting two amphitheatres, 
one containing the siderostate and the other a screen on 
which are thrown projections from photographs taken 
with the special lens. It appears that the greatest care 
is necessary in exposing the mirror during the day, and 
the observation of the sun last week could only be taken 
for a few minutes, as it was feared that the heat would 
deform the glass. 


THE GERMAN BAGDAD RAILWAY. 


THE members of the Commission charged with constructing 
the projected German line of railway to Bagdad have recently 
returned to Constantinople after an absence of six months in 
Mesopotamia in making the preliminary survey for the line, 
and the report of this survey has just reached Berlin. When 
this report has been fully considered, the German authorities 
will proceed to enter into further negotiations with the Porte 
for the purpose of concluding a definite agreement. The 
agreement at present in force is simply a preliminary arrange- 
ment, which has secured the construction and management 
of the line to the Anatolian Railways Company, which is 
really the Deutsche Bank, and no mention is therein made of 
the pecuniary aspect of the undertaking. Thus, the financial 
terms and the direction to be taken eventually by the pro- 


jected line, have been left for settlement until the surveying | 


party returned to Constantinople with the results of its 
labours in Mesopotamia. 

From a technical point of view, the opinion expressed by 
Privy Councillor Zander, 


for carrying the eye-piece or the | 


Ak Su River to the watershed of the Euphrates ana 12. the 
far as Nisib, and thence to Biredjik. 
| Euphrates will be crossed by a bridge thy 
Thence an easterly direction will be taken along the length 
| the Taurus range by Urfa to Mardin, or more - foot of 
| speaking, to the little village of Tel Ermen lyin southwas 

ards 


The continuation of the line from Mosul has been fo 
easy task to determine. In all likelihood it will be See rg 
be better to keep to the left bank of the Tigris, ang =a lo 
distance from its course, so that the line in its soy 
course shall not be exposed to the liability of inundations; . ve 
that river. For this reason the line will strike ns 
wards from Mosul to Erbil, and thence proceed due soni ¥ 
almost a uniform distance of about sixty-five miles fn - 
Tigris to Kerkuk, Tuz Kermati, and Deli Abbas, the a Ne 
lying sixty-five miles north of Bagdad. Thus, Baydag ws 
not be on the projected line, and a branch ine “ 
| probably be built between that place and Deli Abba wil 
Bakuba. From this point the line will proceed along h 
| foot of the frontier range of mountains between Turkey : 
Persia; the swampy land of the Tigris valley will rasp 
avoided, and the line will reach its terminal point With 
| directly touching at Basra, which is on the right bank ofth 
Shat-el-Arab, However, as Basra will no doubt have to \ 
| brought into direct communication with the line, it yi) \ 
| necessary to construct a bridge across the Shat-el-Ar) 
nearly three miles in length, and costing £1,440,000, Of jy, 
Basra has declined considerably in importance, and has . ; 
| compelled to yield to Mohamrah its rank as the leading at 
| Mohamrah lies on the left bank of the Shat-el-Arab ; not yj 
is ita more healthy spot than Basra, but it is the point d 
arrival for the Persian caravans, and it is also on the estya, 
of the Persian river Karun. Thus, Mohamrah seems to le 
| the best point for the southern terminal point of the Bagdaj 
Railway ; the only drawback to this idea is that the plac 
belongs to Persia, although it is claimed by Turky 
and therefore the question of making it the desired t¢ 
minus must at present remain an open question. Proba)jy 
a terminal port will be sought on Turkish soil, and in thi, 
respect mention has been made of El Kuweit, on the north 
western coast of the Persian Gulf. The question of a souther, 
terminus cannot be left in its present undecided state, for tly 
German authorities agree that the projected line cannot sto 
short at Bagdad, and thereby leave the traftic thence to th; 
Persian Gulf in the hands of shipping companies. At present 
two shipping companies ply between Bagdad and Basra: the 
one, a Turkish company, leaves much to be desired in jit; 
methods; the other, a British firm, would be all the better 
for the advent of competition. The voyage between Bagdad 
and Basra, a distance of 420 miles, now takes from five ty 
six days. 

Two routes had been suggested for the Bagdad Railway, 4 
northern and a southern, which both start at Tel Ermen for 
the southern portion of the line. The northern route woul 
be vid Angora and Siwas, and the distance from Angora 
Bagdad would be 2030 kiloms., while the southern route from 
Konia to Bagdad will be 1620 kiloms., a saving of 410 kiloms. 
and the saving in the cost of construction would amount t 
£4,480,000. From Constantinople to Bagdad, vid Konia, wil 
be 244 kiloms. less than the northern route rid Angora, avi 
it will be no longer than the Euphrates Valley Railway, whic! 
has so long been a cherished project in British circles, lr 
addition to being the longer route, the Angora project was 
condemned by the enormous difficulties involved in con- 
structing the line. The end!ess ascents, descents, and curves 
connected with a line carried through the mountain system 
of northern Asia Minor, to say nothing of tunnels and river 
dams, and the impossibility of keeping the track clear of 
show at many points, would never have permitted a fast 
service of trains on the Angora route. If Germany is to give 
the world an international, and not merely a local or even a 


and by the technical mem- 


bers of the survey—Herren 
Mackesen and Kapp—who 
have been acknowledged 
authorities in Turkish rail- 
way matters formany years, 
is to the effect that most 
certainly the Bagdad Rail- 
way can be constructed, 
although the difficulties to 
be overcome are of an extra- 
ordinary nature. From 
Scutari, opposite Constan- 
tinople, the existing line 
runs almost due south to 
Konia. From Konia the 
ay German line will 

> built across the Taurus 
region in almost a due 
easterly direction as far as 
Faischabur, where the 
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upper course of the river 
Tigris will be crossed, and 


El Kuwet. 


from this point the future 


line will be constructed in 
a south-easterly direction 
along the left bank of the aasaabasas 
Tigris, and almost parallel 
to the course of that river 
until the terminal point, 
as at present fixed, is reached on the Shat-el-Arab, the 
river formed by the junction of the Tigris and Euphrates, 
and emptying itself into the Persian Gulf. The first section 
of the line is between Konia and Biredjik on the upper reaches 


of the Euphrates, and covers rather more than half of the | 


distance to Faischabur. After leaving Konia the line will 
cross the Karaman plain by way of Ismil to Aktscheschehr, 
and thence, skirting the little lake of Ak Gol, to Eregli. From 
Eregli the ascent of the Bulgar Dagh, or old Taurus Moun- 


‘tains, is made. This immense range will be crossed by way 


of the ancient military road afforded by the Cilician passes, 
and the line will then run down to Adana. Adana is already 
connected by rail with Tarsus and the port of Mersina on the 
north-eastern shore of the Mediterranean Sea. From Adana 
the route will be to Missis on the Jihun River. From Missis 
the line will turn sharply to the north-east along the valley 
of the Jihun, in order to avoid the northern slope of the 
Amanus Mountains. From Marach the direction of the line 


Existing Railways 
Proyected Northern Bagdad Railway 
Southern ” ” 


THE BAGDAD RAILWAY 


| military railway, then the southern route vid Konia 3s 
beyond doubt the route to be chosen. The gradients 0” the 
southern line are not so formidable. The two watersheds © 
the Taurus range, and between the Jihun and the Euphrates 
are not insuperable, while the elevation between 
Euphrates and Tigris on the southern slope of the Taur 
range, between Biredjik and Faischabur, consists of secondary 
| watersheds. Moreover, the long severe winter of Northern 
Asia Minor will be avoided, and altogether the work of co” 
struction will be found to be much easier than could possibly 
be the case with the Angora line. It is estimated that the 
Konia line can be constructed, even to the Persian Gulf, 
from five to six years. 

The task before German energy may be appreciated ly # 
comparison with some existing railways; thus, the secti® 
between Konia and Mosul measures 1150 kiloms., which ; 
not much less than the distance between Berlin a0 


grade. From Konia to Bagdad is 1620 kiloms., or aluost * 


| will be to the south-east, and will rise from the 

Tigris will be crossed by a bridge 833ft. in length, and hes 
the line will be taken along the left bank of the Tigris me 
Mosul, which gave its name to the old muslin industry. 9) 
is opposite the ruins of Nineveh, 200 miles up the river fren 
Bagdad. 
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= 
, as the distance between Berlin and Sofia. _From 
Konia to Basra the survey gives a distance of 2100 kiloms., 
: | to the journey from Berlin to Adrianople. The total 
oth of the line from Constantinople to the estuary of the 
eel Arab may be computed at from 2900 to 3000 kiloms., 
which is almost as far as from Berlin to Kazan on the Volga. 
Finally, the Bagdad Railway will be half the length of the 
siberian Railway and two-thirds the length of the Canadian- 
Pacific Railway. The main condition for the accomplish- 
ment of the work consists, on the one side, in granting a loan, 
and, on the other, in according «a kilometre-guarantee. In 
“onnection with the kilometre-guarantee the Porte has re- 
pic to raise the custom duties from 8 to 11 per cent., 
while it is now considering the advisability of replacing the 
resent ad valorem duty by a duty payable according to 
Pk ht. The increase in the revenue from these changes 
ought to be sufticient for ensuring the necessary guarantee. 


uel 


DOCKYARD NOTES. 


Tux Spanish cruiser Estramadura, whose launch has 
puzzled a good many people, is a small ship of 2030 tons. 
She will carry four 5°5in. and four 4in. quick-firers, four 
g-pounders and two machine guns, She is more or less a sister 
to the Rio de Ja Plata, and, like that cruiser, is the result of 
patriotism—her cost being defrayed by Spaniards in South 
America, Who recently raised subscriptions to improve the 
home navy. 


OnLy last week we made a reference to the Russian iron- 
clad Admiral Apraxin, which was reported hopelessly aground 
at Hogland. Since then a last desperate effort has got her 
off, though she is very badly hurt. She ran aground in a 
gale during a svowstorm on a very difficult coast, and the 
“nastiness ” of the disaster lay in the fashion in which she 
was lifted and flung on tothe rocks. They here formed a species 
of W, the central apex of which penetrated her bottom. 
Consequently it was necessary to lift the ship as well as blow 
away the rocks around her, and this in very bad weather. 
Great credit is due to the Russians for their persistence in 
carrying out the work, which seems to have been an engineer- 
ing feat of no small order. In the end the famous ice-breaker 
Yermak got her off. 


Ir may be remembered that some little while ago the 
Russian cruiser Admiral Nakimoff got nipped in the ice, 
and had to go to Cherbourg to refit. The way in which she 
got nipped is interesting. She came out of Cronstadt in the 
winter, and the sea being all frozen the Yermak made a way 
for her. At the edge of the ice field floes were beside: 
and picking a way amongst these the cruiser got into a cul 
de sac. The damage done was not, however, very extensive, 
since she was at Spezia some little while ago. 


Exacr_y how many alternative plans the Americans have 
evolved for the New Jersey class it would be difficult to say 
offhand. The principal were as follows :—-A. Four 12in., in 
two turrets ; four 8in., in two turrets, one each side amid- 
ships; twelve 6in. Four 12in.; eight 8in.—in four 
turrets d la Indiana; 6in. as before. C. Four 12in.; four 
sin., in two-storey turrets; four 8in. in pairs in two turrets 
amidships ; Gin. as before. D. Two 12in., two 10in., eight 
sin.—in various positions—twelve 6in. HK. Four 12in., six- 
teen Gin. Type 2 has been selected, and the New Jersey will 
he a sort of compound between the Indiana and the Maine, 
thut is to say, a gloritied Benedetto Brin, with four extra 
sin, and about double the Brin’s armour apparently. 
Three hundred and fifty tons will be added to the dis- 
placement. 


Tue Italian cruiser Puglia made a mean of 4900 indicated 
horse-power, and 17°6 knots on her natural draught six 
hours’ trial. Forced draught, one and a-half hours, she made 
7500 indicated horse-power and 19°5 knots mean. The 
maximum natural draught horse-power was 5250, just 1000 
over the contract. The firm of Orlando made the engines. 


Tue new Italian armoured cruisers will be of 8500 tons, 
441ft. long, 63ft. beam, belted with 6in. armour, and armed 
with twelve 8in. quick-firers, and from one to two dozen 
12-pounders. Italy has thus dropped the 6in. gun, and it is 
only a matter of time probably ace other nations follow 
suit. Italy often leads in these matters, and though she 
drew blank with the Sardagna class, she has generally been 
followed. That the 8in. will ever become the secondary 
amament weapon we do not, however, believe ; it will be no 
hore use against Krupp armour 6in. thick than the 6in. gun, 
while it is far less handy. The 9:2in. or 9:4in. is a more 
likely piece; but since Hlswick has practically evolved a 
lin, quick-firer it is just as likely that we shall eventually 
revert to the few heavy guns idea, only instead of 3-pounders, 
I2-pounders, or 4*7in. pieces will form a “tertiary arma- 
ment.” Except in the Russian navy, where the 3in. is the 
straightest shooting piece, there is no gun so easy to shoot 
With as the 4°7in., and when it is a case of shell-tire, accuracy 
is the main desideratum, for in bursting against gun-muzzles 
or getting through port-holes the calibre of a shell is probably 
of small account. 


Tue Russian ironclad Peresviet has not, after all, been fitted 
with the projected huge mast of the minaret type, but with 
two of the ordinary Russian type of mast. She is the first 
ship in the Russian navy since the Alexander and Nikolai to 
he fitted with two military masts. Some of the superstruc- 
ture around the foremast has also been removed. 


Germany has copied the Russian mast, and the Furst 
Bismarck and Kaiser Wilhelm II. are both fitted with a 
couple of them. The typical German mast with half a dozen 
tops has gone the way of the dodo, so far as new ships are 
Concerned. Practically every nation is now building the low 
fighting top, for which obvious advantages on the score of 
stability are claimed. There is room for a history of the 
fighting top now that something like finality is being arrived 
at, and some time ago we heard of such a book being in 
Preparation, It seems, however, to have hung fire, or 
Possibly, like a good many other things, it has been put into 
temporary limbo by the war in South Africa. 


Ping new German battleship of the Kaiser Wilhelm II. 

ype; building at Dantzig, has been launched, and christened 

ser Barbarossa. The type is too well known by now to 
description. 


a Goscuen recently stated in Parliament that the Ad- 
talty were uot building any submarine boats, but were 


carefully watching progress—which probably means that a 
clerk reads Le Yacht each week. The reader must be of a 
sceptical turn of mind, however, for if one quarter of the 
circumstantial reports that one sees in Le Yacht are correct, 
the Admiralty occupy a tolerably criminal position. Of 
course, la glowre lies under the water a good deal in France 
just now, but none the less there is ample evidence that con- 
siderable progress has been made. The sous-marins are 
hardly as yet potent factors, may be; but they appear to be 
ty much where torpedo boats were about 1876; and they 
ave displayed quite enough in the way of “ possibilities ”’ to 
make the antidote worth thinking about. Some of that 
money that cannot be spent in building battleships because 
the Admiralty is officially ignorant that building slips exist 
at Elswick, might be judiciously expended in some submarine 
boatexperiments. Ifthese were conducted honestly, we should 
have definite information quite as valuable as any that will be 
got out of the woodwork in the old Belleisle. Our problem is 
the battle of the present and the future, not to investi- 
gate twenty-year-old theories of naval architecture. The 
assumption that the French submarine navy is a form of 
lunacy is very comfortable, but one cannot forget that fifty 
years ago our Admiralty doubted French sanity because they 
went in for screw warships across the Channel—a fact that 
makes the doctrine of official infallibility difficult to hold. 
Theories against submarine boats are just as bad as wild 
theories in their favour—we want facts on both sides. 


AMERICAN IRON TRADE CONDITIONS. 


Tue cable has been busy during the past few days with the 
conveyance of messages from America bearing upon the con- 
dition of the iron trade in that country. As our readers 
know, there has been a very appreciable slackening off in the 
volume of new business booked, and though it is true that 
the industry as a whole is well engaged for the present, it is 
being made clear that the contracts for future delivery do not 
cover so lengthy a period as we had been led to suppose, so 
that the outlook is not altogether rosy. The significant 
thing is that, while most of the high authorities in the trade 
are protesting that the situation has great strength, prices 
of finished goods have of late gone off 10 or 15 per cent. The 
American Steel and Wire Company has “cut” the price of 
nails and of fence wire 1 dol., and of annealed fence wire 
90 cents percwt. Another message sent over a few days ago 
said this:—‘‘ Some Pittsburgh despatches say billets have 
been cut to 33 dol.; that to-day’s 5 dol. cut applies to all 
finished products, but that billets for export have for a long 
time been selling at 30 dols. Chicago advices report a dimi- 
nished demand for barbed wire, and that high prices have 
restricted consumption.” There is disagreement between the 
big combinations; one of them realises the tendency of 
things and acts accordingly, and the others find them- 
selves face to face with the prospect of having to follow 
the same course after they had arranged to keep prices 
up. Their assertions remind one of the lady in Hamlet— 
they protest too much. The chairman of the Federal Steel 
Company is reported as saying that “ he had conversed with 
a number of presidents of steel and pig iron companies, who 
agreed without exception that there was nothing in the 
general situation to justify any reduction in the present 
prices.” But it is not denied, so far as we can find out, that 
orders have fallen off as a direct result of high prices. It is 
not denied, either, by the saner members of the community, 
that the rise in prices has been more than was really justified 
by higher wages and heavier fuel bills, and to us at least the 
time seems ripe for a “ shading ” of quotations. We refer to 
finished goods. In pig iron the position is not so weak be- 
cause requirements for immediate consumption are large, 
while stocks are not very plentiful. The furnaces in blast on 
April 1st were 291, with a weekly capacity of 289,482 tons. 
High-water mark was reached at the end of January, when 
296 furnaces were working and producing 298,014 tons 
weekly. The decrease is attributable to the irregularity of 
furnace operations during March, owing to the scarcity of 
coke, and in some sections to difficulty in securing a sufficient 
supply of iron ore. The Jron Age assures us that the con- 
sumption of pig iron is proceeding on a heavy scale, and that 
the supply in the country at the present time is as low as at 
apy previous period, if, indeed, it is not considerably lower. 
On the other hand, it is undeniable that American pig has 
been offered with some degree of freedom in this country. 
Our Manchester correspondent told us this much last week ; 
and as the trade has become somewhat demoralised on the 
other side by the reductions in finished goods and the small- 
ness of forward business, we are likely before long to have 
American pig offered here in still larger quantities. 


WAGES PAYMENT IN CLYDE SHIPYARDS. 


Ar the request of the Federation of Engineering and Ship- 
builders’ Trade Unions, made rather more than a year ago, 
the Clyde shipbuilding and engineering employers consented 
to make trial for one vear of the system of paying wages 
weekly instead of fortnightly. The agitation for this change, 
indeed, had been carried on for a number of years by several 
of the workmen's societies, and latterly, yielding to the 
pressure of these, and to their contentions that not only 
would weekly pays better the condition of the workmen, but 
would also be a boon to the employers, inasmuch as the men 
would keep better time under the new arrangement than 
they had been accustomed to do when paid fortnightly, the 
employers decided on the twelve months’ experiment. The 
understanding was that if, at the end of the year it was 
found that more—or rather that if not less—time had been 
wasted, a reversion would be made to the fortnightly pays. 
The year of experiment terminated with the end of last 
month, and at a conference with representatives of the 
Federated Trades on the 24th ult., referred to in a recent 
issue, the Council of the Employers’ Federation plainly inti- 
mated—and submitted elaborate evidence in the shape of time 
records taken in all the yards, and the evidence of managers 
and foremen in support of their position—that very consider- 
ably more time had been lost under the weekly system than 
formerly, and that therefore a return would be made to the 
fortnightly pays. The men’s representatives at this meet- 
ing questioned the satisfactoriness of the proofs sub- 
mitted, and asked that time should be allowed for taking 
a ballot of the men on the subject, or at least for 
the subject coming up at the annual meeting of the 
Federated Shipbuilding Trades to be held at Barrow on 
4th May. Not seeing exactly why the original agreement 
should be ignored altogether, and the matter be left to the 
decision of a ballot of the men, the Clyde Federated Ship- 


builders on the 27th ult. unanimously resolved to revert to 
the fortnightly pay system, and further, that the pay made 
during the week ending on the 12th inst. should be the last 
under the weekly system. An official notice was at the same 
time issued to the employers embodying these resolutions 
and this was posted in all the Clyde yards on the 
7th inst. Advantage of the present opportunity is also 
being taken to secure uniformity in pay days in all 
the Clyde establishments. The Fairfield Shipbuilding 
and Engineering Company, it may be stated, has re- 
joined the Clyde Employers’ Association. This important 
firm, it may be recollected, seceded from the Association 
during the eight hours’ dispute, and since then has treated 
with its own men on the basis of the Federation agrec- 
ments. This leaves only two firms in the Clyde district out 
of the organisation—Alexander Stephen and Sons, Linthouse, 
and William Denny and Brothers, Dumbarton. As regards 
the system of payment in the case of the former firm, the men 
voluntarily reverted to the old order of things nearly a 
month ago. 


A MONSTER AMERICAN MACHINE TOOL. 


In some of our articles dealing with the question of machine 
tools, reference has been made to the immense size of some of 
the machines built for special work. The illustration on page 
484 represents a huge electrically-operated machine built 
by Wm. Sellers and Company, of Philadelphia, U.S.A., for 
boring, drilling, and milling work. 

The main bed is 32ft. 24in. long by 7ft. wide. The pillar 
which carries the spindle is 15ft. 9in. high. It has a travel 
along the bed of 22ft. At right angles to the main bed is a 
secondary bed 21ft. 24in. “| by 6ft. 74in. wide. The driving 
spindle is Sin. diameter, and has a vertical movement on the 
pillar of 10ft. lin., its maximum height above the bed reach- 
ing 13ft. 9in. Several electric motors are used for different 
movements, and all of them are controlled from the operating 
platform. We shall give drawings and further particulars of 
this remarkable machine in an early issue. 


WORKMEN’S COMPENSATION CASE. 


April 26th—Nercastle County-court.— Plaintiff, McKay ; defen- 
dants, the Ashington Coal Company. The applicant was a miner 
who bargained or contracted by tender for his work, at a price 
per yard of stone removed. Explosives were a necessity, and were 
provided by the workman at his own expense. In giving his 
decision the judge remarked that it was in respect of those ex- 
plosives that the question at issue arose, the eraployers contending 
that, in order to arrive at the workman's earnings, allowance 
must be made for the explosives used. That contention appeared 
to him to be well founded. To arrive at what were a workman's 
earnings it was necessary to take into account, not only the 
amount of money paid him, but such advantages as a free house 
and coal, and also such disadvantages as the amount of money 
requiring to be expended on explosives. It was admitted to some 
extent in that case that explosives were a necessity, and were 
capable of being estimated at a money value. His award was, 
therefore, for the respondents. 


THE KING OF SWEDEN AT THE CycLors WorKS, SHEFFIELD, - 
The King of Sweden and Norway paid a visit to Sheffield on Mon- 
day afternoon last, for the purpose of going over the Cyclop= 
Works, and during his stay in the city of steel he was the guest of 
Sir Alexander Wilson and the directors of Charles Cammell and 
Company, Limited. His Majesty travelled from London by the 
Great Central Railway, leaving Marylebone Station at 10.10 a.m. 
in a special train, and arriving at the Victoria Station, Sheffield, 
about 1.20 p.m. The gentlemen forming his suite were his Ex- 
cellency Count Lewenhaupt, Envoy Extraordinary and Minister 
Plenipotentiary of the Court of St. James; Baron C. E, Ramel, 
Secretary of Legation in London; Kommendor Otto Lindbom, 
A.D.C.; Baron G. Akerhielm, and Dr. Th. Egeberg. There were 
also on the train Sir William Pollitt, general manager of the Great 
Central Railway ; Mr. R. Haig Brown, superintendent of the line : 
Mr. John A. Clark, director of Charles Cammell and Company : 
Major Boynton, R.E.; Mr. Carl Setterwall, of Stockholm; and 
Mr. Robert Lamberg, of London. Mr. Harry Pollitt, the company’s 
locomotive superintendent, took charge of the engine, which was 
appropriately decorated. Sir Alexander Wilson accompanied the 

ing on his tour of inspection. The first process to attract 
attention was the moulding of the pots for crucible steel, 
after which the royal guest was conducted across the railway into 
the armour-plate depatment. Passing from the huge hydraulic 
press where the armour plates are shaped, the King went to where 
a plate, one of a series for three ships for his own navy, was ready 
to be rolled, the process being carried out before the eyes of his 
Majesty and suite without a hitch. They were next shown the 
process of chilling the plates, and from thence proceeded to the 
enormous shops, where, amid comparative silence, the planing and 
drilling of the great belts of steel are carried on. Here the King 
saw armour in its completed state, some for her Majesty’s ship- 
Bulwark and Formidable, and some for a couple of Japanese war- 
ships. At three o'clock the party sat down to luncheon, The 
health of the King was proposed by Sir Alex, Wilson. 


EXTENSION OF THE WALLASEY LANDING-STAGE, BIRKENHEAD. 
Some time back the Mersey Dock and Harbour Board decided upon 
an extension of their cattle and general traffic floating landing-stage 
at Wallasey, near Birkenhead, and the contract for the iron and 
steel work was placed in the hands of Francis Morton and Co., of 
Garston, Liverpool. The extensivn consists of a new section of 
floating stage 250ft. long by 70ft. wide, which is carried on twenty- 
one pontoons 70ft. long by 10ft. wide, and alternately ft. and 6ft. 
deep. The pontoons support five rows of steel keelsons of a box 
girder section 3ft. 6in. deep and 3ft. wide. On these keel- 
sons are placed sixty-three deck beams 4ft. apart, built of 
single web plates and angles, and covered with green heart 
timber flooring. A new bridge with a clear span of 150ft. will 
connect the stage with the shore, this bridge, which is of the lattice 
girder type, being supported on pivot bearings to enable it to swing 
with the rise and fall of the tide. The pontoons are of wrought 
iron, the box girders and beams, and also the connecting bridge, of 
steel, the total weight of steel and iron work, including the bridge, 
is about 1350 tons, All the timbering and superstructural work 
is being supplied and laid down by the Mersey Dock and Harbour 
Board. e position of the Wallasey stage, which lies in an exposed 
situation in the scour of the tide, rendered it impossible to construct 
the extension ‘x situ, and consequently arrangements had to be made 
for building up the iron and steel work portion in the Birkenhead 
Float, and during suitable weather bringing it round to Wallasey to 
attach it practically complete to the existing stage. The pontoons 
were riveted up and completed at Francis Morton & Co.’s works at 
Garston, whence they were towed to the Great Float at Birkenhead 
where the girders and beams were riveted up and completed in 
position on the pontoons. Before, however, the floating stage 
extension could be conveyed to Wallasey, considerable delay was 
occasioned owing to unfavourable weather, but on Monday morning 
the whole structure was, in the presence of several directors of the 
company, and under the direction of Mr. Blair, the general manager 
towed out from the Great Float to Wallasey, where it was success- 
fully brought into position ready for being riveted up to the exist- 
ing stage, of which it is to form an extension, 
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THE ROYAL SOCIETY CONVERSAZIONE, 

THE annual conversazione of the Royal Society was held 
on Wednesday evening last, the following being among the 
principal guests :—The Chinese Minister, Lord Kelvin, Lord 
Shand, Count Costa, Lord Robertson, Sir Ford North, Sir 
Henry Roscoe, Sir John Wolfe-Barry, Dr. Hermann Adler, 
Professor Dewar, Professor Riicker, Sir Benjamin Baker, Sir 
Norman Lockyer, Dr. W. J. Collins, Sir William Roberts- 
Austen, Sir Trueman Wood, Professor Jebb, M.P., Sir William 
Preece, Sir William Crookes, and many others. 

At intervals during the evening there were three lantern 
demonstrations. The first of these was by Sir Andrew Noble, 
who showed a variety of explosives, and explained their 
actions, as also the erosion of guns caused by firing them, 
and the results of experiments which had been made with a 
view to minimising this erosion. The other two lantern 
exhibitions, which were by Dr. Arthur W. Rowe and Mr. F. 
Enoch respectively, dealt with the photomicrography of chalk 
fossils and with photographs of living insects, showing the 
metamorphoses of these. 

Mr. Richard Kerr showed a clock operated at a distance by 
means of Herzian waves. This same apparatus was used by 
Sir W. H. Preece when giving the “ Forrest ” lecture before 
the Institution of Civil Engineers on April 23rd. The 
apparatus used was exactly that employed in ordinary wire- 
less telegraphy. There was an interesting collection of 
specimens shown by Professor Judd on behalf of the Coral 
Reef Committee of the Society during the boring operations 
in the island of Funafuti. There was also shown a pinion of 
boring tackle, which, after being broken, was very ingeniously 
mended by the Sydney workmen, by the aid only of an 
ordinary blacksmith’s forge. The wheel has been bound 
together with a piece of boiler plate, and each tooth re- 
placed by two bolts, which have been secured in position 
and filed to the proper shape. By this skilful work the 
expedition was saved from impending failure. 

Mr. W. W. Skeat showed a number of specimens illus- 
trating the various stages in the manufacture of a Malay 
kris and its scabbard, which were interesting as showing the 
primitive yet efficient methods employed by the natives. 
Mr. J. Wimshurst had an influence machine constructed 
with twelve plates of vulcanite, which it was suggested 
would, on account of its brightness and durability, be suit- 
able for use in connection with the Réntgen rays on the 
battlefield. He showed also some photographs which had 
been taken ‘through obstacles without the use of Crookes’ 
tubes, thus demonstrating the fact that it is not advisable to 
store photographic plates in the neighbourhood of influence 
machines. Mr. Thomas Thorp exhibited by means of a 
stereoscope some diffraction colour photographs obtained by 
means of the superposition of three separate plates prepared 
on glass from chromated gelatine films on which celloidin 
films of diffraction gratings, of about 14,500 lines to the inch, 
had been impressed. Professor Minchin had an apparatus by 
means of which he showed that flashes are induced in a 
Helium tube by Hertzian waves. 

An object of perhaps no engineering or scientific interest 
which may yet be mentioned here on account of its historic 
connections, was a huge section cut from the tree on 
Lake Bangweulu, Central Africa, under which Livingstone’s 
heart was buried, and containing the inscription carved by 
his native‘followers, was shown by the Royal Geographical 
Society. 

Dr. T. E. Thorpe exhibited a fine set of examples of lead- 
less glazed ware, which plainly proved that a lead glazing was 
by no means an absolute necessity. The samples were the 
work of no less than nine different makers. Professor 
Silvanus Thompson showed some extremely interesting 
experiments in connection with magnetic attraction and 
repulsion. He reversed the experiments of De la Rive and 
employed floating magnets instead of floating batteries. 
Small bar magnets were sealed inside glass tubes, which were 
so designed that the whole was nearly of the some specific 
gravity of the water in a tank. Ona coil through which a 
current of electricity was passing being lowered into the 
water these small magnets were attracted and sucked into 
the coil. Ifthe current were suddenly cut off as the tubes 
entered the coil, or if the current in the coil were reversed, 
the tubes were expelled, and when carefully manipulated the 
tubes seemed simply to dart at and through the coil. Also 
when a magnet was approaching a coil a sudden stoppage of 
current in this would serve to turn the magnet round and 
make it point to the coil with its other end. 

Next to this there was exhibited by Mr. W. A. Shenstone 
some pieces of apparatus constructed of vitreous silica. = These 
consisted of flasks and tubes, and there were also Giessler 
tub2s and a mercury thermometer. Thes2 pieces of appara- 
tus had each of them been made by hand by means of the 
oxy-hydrogen blowpipe. The actual manufacture was shown 
from the waste quartz to the finished articles. When 
finished, the apparatus made looked rather rough, as was 
natural, seeing the great difficulty in working the material ; 
but, on the other hand, they looked very serviceable, and 
will, no doubt, be extremely useful for special purposes, as 
the silica is unacted upon by anything saving hydrofluoric 
acid, and by that sparingly. Mr. Killingworth Hedges ex- 
hibited examples of the jointing boxes and aigrettes used in 
the rearrangement of the lightning conductors of St. Paul’s 
Cathedral, together with the old form of jointing, and draw- 
ings showing faulty earth connection. Dr. J. Garson 
showed a number of beautifully-made instruments for the 
use of travellers desirous of making anthropometric 
measurements on native races. 

Mr. A. P. Trotter showed some models and drawings 
illustrating leakage from electric tramways. These had been 
prepared from specially designed apparatus and not from 
actual tramway measurements, but were interesting as show- 
ing the peculiar paths taken by electric currents in their 
journey from one point to another, and the erratic direction 
taken by equi-potential lines. The Cambridge Scientific 
Instrument Company had sent two beautifully made standard 
ohm coils. The coils, which are of platinum silver; are 
wound on mica frames, and are immersed in oil of high in- 
sulating properties. One of the coils had a smaller coil of 
platinum wire wound in between its spirals, and this is used 
for obtaining the temperature accurately, as the temperature 
coefficient of platinum is different from that of platinum 
silver, and Mr. P. E. Shaw exhibited an ingenious electric 
micrometer, which was originally invented for the measure- 
ment of the movements of telephone diaphragms, and has 
since been employed for a number of other purposes. For 
instance, we were informed that by it movements as small 
as the 53, of a wave length of sodium light have been 
measured. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


ADMIRALTY ENGINEERING. 


Sin,—With reference to your third article on ‘‘ Admiralty Engi- 
neering,” which appears in your issue of May 4th, we should like, 
in justice to the British tube makers and steel makers, to draw your 
attention to one or two mis-statements which occur. As our name 
or name of our process is mentioned, we think you will agree with 
our desire to explain some misapprehensions which you sapere to 
have. When the question of Swedish steel was raised by the 
Admiralty, and the order was issued that none but British steel 


should be used, tube makers were naturally placed in an awkward | 


position, as they had been accustomed to the treatment of Swedish 
steel, and therefore found that the British-made material would 
not stand the same amount of work, with the result that 
the making of solid drawn steel tubes was attended with great 
difticulties, and had most disastrous results financially to the com- 
panies concerned. This was not entirely due to the fact that 
British steel makers could not make steel of a suitable quality, but 
to the fact that British steel makers looked upon the seamless tube 
trade as an unstable commercial investment, and they were there- 
fore not inclined to take the pains necessary to produce suitable 
material. You state in the article that you are in a position to 
assert that there has been practically not a Belleville tube made 
in this country for some months past of English metal, and 
that we are absolutely dependent for our supply of tubes on 
Sweden, and Sweden alone. We would state that in our works 
during the past two years we have made from British steel 
over 10,000 44in. generator tubes for Belleville boilers which 
have passed Admiralty inspection, and we are at present producing 
several hundred tubes per week made from British metal. Pro- 
vided the British steel makers would recognise that steel tube 
making is a commercial industry of great importance, they would 
take the pains necessary to produce a sufficiently pure steel for 
the tube makers’ purpose ; but we think they do not realise the 
importance of the matter. We may state as a guide to your 
readers, and as an indication of the magnitude of the tube trade, 
that in these works alone over 10,000 tons of steel are required 
annually, and that this is a trade which only requires perseverance 
and attention to become a fairly important one in the steel makers’ 


output. We think we are being absolutely fair when we state | 


that the difficulty of the deadlock, which was brought about by 
the refusal of the Admiralty to accept Swedish steel, was due to 


the fact that the British steel makers did not tackle the question, | 
| we take care that we shall not be anticipated. 


and therefore the tube makers were unable to obtain the necessary 
supplies of suitable raw material in this country. In addition to 
the above figures given, we would state that during the past two 


years we have turned out over 2000 tons of tubes for fittings, such | 


| 


may be, a decisive part in warfare on land. Never before ; 
history of the nations have guns so powerful as our own t the 
and 6in, been used outside a ship, a fort, or a siege emplac q 
The Creusot guns of the Boers have far outmatched the Iie ent, 
weapons on which contending artnies have hitherto relied It ; 
no longer a question of providing our artillery with 12. und + is 
even 15-pounder guns. ‘lhe 50-pounder and even the 100.n 
gun must be regarded as a necessary part of the equipment 
every army ; and the fact menos various questions which a 
an answer, and not a few problems the solution of which vill im 
be effected without mental labour and heart-searching, Ax fo hot 
uns, we have plenty of them ; their carriages leave little ra 
esired. But it has been proved to demonstration that in ord 
that these great weapons, which can act against an ener ‘~ 
range of six or seven miles, may be utilised to the fullest ph § 
they must be portable, and to confer the portability is, it cm 
to me, not so much the duty of the artillerist as of the mechanical 
engineer. In what follows I shall indeed be careful to trench » 
little as possible on artillery questions. You have kept es 
readers in possession of all that is best and newest in the sean 
information concerning the construction, possible powers a 
actual performance of the guns of this and other nations, "1 
not now concerned with these matters. I have to discuss in 
means of conferring on guns of position a portability little short of 
that now possessed by much lighter and less powerful weapons, 

It has been recognised from very early periods that eminent 
portability was a crowning advantage in artillery. Remark. 
able success has attended the endeavour to confer this advan. 
tage on cannon. For mountain work we have the screw gu 
which can be separated into two pieces, each of which can nd 
carried by amule. The gun carriage also admits of being trans. 


| ported on mule back. Heavier weapons are mounted on Vehicles 


| the arduous work they have to perform. Upto the time w 


which, as the survivors of the fittest, are wonderfully adiapted to 
en the 


| guns of the Powerful went up to Ladysmith no one except the 


Boer artillerists thought that it would be advisable or possible tp 
use a very heavy gun, which can be hauled up little mountains 


| placed and removed ina very few hours. We have only, however 


to extend the application of what has been learned to see what an 


| enormons advantage would be possessed by an army possessing a 


battery of 4*7in., or even 6in. guns, which could be readily moved 
from place to place, and worked at a range which quite defeats 


| rifle fire. I need not, I think, insist on this. It was necessary 


to say something concerning it, because it may be argued that 
when we have conferred so much mobility on a heavy gun that it 
can be moved at slow speed from place to place, all has been done 


| that need be done. Much more than this is wanted. Much more 


as rectangular tubes, &c., all from British steel. What the British | 


tube maker desired from the Admiralty was a free hand to use 
material suitable for his purpose, and not to be bound to obtain his 
supplies from any particular district, but binding him in this way 
the output was dependent upon the inclinations of the British 
steel makers. 

We trust that you will see your way to insert this explanation, 
as the article is calculated to impress upon your readers a wrong 
idea that the boilers of many of our battleships under construction 
are at present dependent upon steel from a foreign country, whereas 
this is really not the case. 

THE BritisH MANNESMANN TuBE CoMPaNy, LIMITED, 
(H. G. Technical Manager.) 
Landore, R.S.O., South Wales, 
May 9th. 

[We shall be obliged if our correspondent, will supply the name 
of the brands of pig iron from which the English steel used by the 
Mannesmann Company is made.—Eb. E. } 


WATER GAUGES, 

Str,—I have been much interested in your article on water 
gauges, and also in your correspondents’ letters on the same 
subject, especially Mr. Hiller’s letter in your present issue. For 
many years I have realised the great need fora thoroughly reliable 
water gauge, which boiler attendants could manipulate, /.°., test, 
clean out passages, fix glasses, &c., with confidence, and while 
admitting that there are some first-class fittings on the market, I 
must agree with you that there is still room for further improve- 
ments. Knowing the great dislike boiler attendants and others 
have to tamper with the gland nuts on the glass tubes in water 
gauges after the glass has been at work any length of time, even 
though such nuts be leaking, lest they fracture the glass by such 
tampering, I patented some time ago an arrangement for fixing 
water gauge glasses in their mountings :utomatically by the boiler 


(Ly 


will certainly be done by other nations, and it will be well for us if 


Horse and field artillery is fired from its own carriages. That 
is to say, the vehicles used for the transport of the gun proper 
also forms the structure which supports it while it is being fired. 
I do not think that it will be possible, with the heavier nature of 
guns, to follow this plan. The engineer will point out to the artil- 


| lerist that the firing carriage requires much mechanism which has 


nothing at all to do with the transport of the weapon. It might 
be possible to construct Brobdingnagian gun carriages, and so to 
supply neither less nor more than exaggerated field-pieces. These 
would be very useless. There is reason to believe that the 
15-pounder is very near the limit of horse artillery. If we reject 
the system, as indeed we must, there are two courses open to us, 


| One is to provide a special vehicle, which will carry the big gun and 


its firing carriage, as we may call it, as a whole. The other is to 
provide two vehicles, one of which will carry the gun and the other 
the firing carriage. This is much what has already been done, 
Big guns have been sent up by rail to the front, and improvised 
carriages have been constructed for them. Now, if the 
gun can be carried, the firing carriage can also be carried, 
and we have ready to our hand the means of doing both, 
Heavy guns are moved now in arsenals just as heavy logs of 


| wood are moved. A pair of large wheels are put astride of the 


gun, which is then raised by very simple gear and slung to the axle- 


| tree. Once slung, it can, of course, be easily moved wherever the 


wheels can go. We have here the rudimentary idea. This has 
only to be developed in various directions, which will readily 
suggest themselves, and we shall ultimately come at something not 
much unlike the present gun carriage with its trail and limber ; 
the place of the latter being under many circumstances taken by 
a traction engine. The provision of powerful hauling gear, by 
which the slung gun can be wound up steep hills and across fords 
or spruits, will present no difficulties to any experienced crane or 
windlass maker. 

When we come to deal with (he firing carriage—that is to say, 
the framework from which thé gun is to be fired, the problem 
appears to be more complicated. Guns of the size of which I am 
writing, however, are not fired from wheel-supported carriages, 
but fromm timber or iron platforms ; and speaking as an engineer, 
and not as artillerist, I see no reason why a timber framing should 
not be designed, which could be readily taken to 
pieces and transported in very much the same 
way as the gun. All such guns could be used from 
emplacements or earthen forts of some kind. They 
might remain for days in the same place, or, at all 
events, hours, and there is really no difficulty at all 
in putting together a suitable framework on which 
tosupport the gun. Such things have, as I have said, 
been improvised on both sides during the war. The 
gun would no doubt have to be lifted into its seat on 
the firing carriage, but every engineer knows what 
apparently impossible things can be done with a 


SCAVENGER GAUGE 


pressure. This arrangement is giving excellent results, and is 
manufactured by Messrs. W. H. Bailey and Co., of Manchester, 
being fitted on their patent ‘‘scavenger” water gauges. This 
gauge has a Zin. bore; a blade which keeps this passage clean ; a 
valve which can be replaced for a few pence, and a renewable seat. 
I send herewith a me | giving a sectional illustration of the 
“Scavenger” gauge. It has the following advantages :—Boiler 
pressure seals the Joints on both ends of g!ass. Boiler pressure 
centres the glass in both fittings. A fixed length of glass is always 
exposed to view. No danger of packing rings being forced into 
ends of glass. Nuts require no further attention after once being 
fixed. No strain on glass by fittings being out of line. In case of 
fracture the broken parts of glass are removed with the nuts. 
Leeds, JAMES ROBINSON, 


PORTABLE HEAVY GUNS. 


S1r,—Among the various lessons taught us, and indeed the armed 
world in general, by the South African conflict, not the least inte- 
resting is that in future heavy guns will play an important and, it 


“three legs.” The Boer engineers have not needed 
education in this respect. As to the precise nature 
of the guns I shall not speak. There is a Gin. 
gun, weighing five tons, and 9ft. 64in. long. The 
6in. wire gun is an enormously powerful weapon, 
but probably too unwieldy for field work of any 
kind. What is wanted is obviously a long range 
gun throwing a heavy shell. Mere weight of gun 
need not stand in the way of its adoption, but 
delicate weapons—and all excessively long guns 
are delicate—would not be suitable. 

To sum up, it may be said that there is no me- 
chanical impossibility in providing means by which 
guns which have hitherto been regarded as wholly 
stationary, save when carried on board ship, may 
be moved from place to place, dismounted, and set 
up again in a very few hours. What is needed is 
a development of the gear used with siege trains. 
No attempt would, of course, be made to rush all 
over the face of the country with such weapons. On_ the 
other hand, it will be wholly unnecessary to rely on a railway for 
the means of transporting. We may put it out of our minds, for 
the sake of argument, that we are dealing with guns at all. The 
gun is, after all, no more than a section of a propeller shaft or 4 


great log of mahogany. The firing carriage is a very simple bit of 
framing, as easily put together and taken to pieces as a log hut. 

I suppose that it is quite unnecessary to argue that, where there 
are roads, the gun and its appurtenances can move. Anyone who 
has seen a pair of 14-ton ploughing engines with their tackle 
taking up position on a winter’s day and a clay farm, will under- 
stand that to go across country requires no remarkable effort. 
There are persons, no doubt, who would be prepared to maintain 
at all hazards that what I say is possible is really impossible. The 
best way with these people is to point to the work actually done 
by the Boers, led ee | instructed by German or French engineers 
and artillerists. The use of heavy guns by our enemies, the 
moving of them, the hauling of them across difficult country ps 
up kopjes, came upon our own artillerists as a most unpleasal 
revelation of the existence of undreamt-of possibilities. 


—— 
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»posed task is limited to pointing out that the possibilities 
ter than artillery officers may perhaps realise, and that 
given a free hand it will be easy to confer on 


My self-in 
far grea 


if engineers am ili 
“eo heavy guns a mobility which they have never before 
quite and which will enormously add to their value. I think 


sed, 
ee’ ‘t said that long-range great guns will never again be 


anted in land warfare by a moving army. Nothing more futile 
wand be advanced. The whole conditions of warfare have 
ys ed, and situations will occur daily in which the general who 
- t farthest and fastest and hit hardest will win. Important 
pattles may be fought in the future in which the combatants will 

ver see each other until one side has won. The conditions were 
aaiy fulfilled when a 6in. wire gun the other day dropped shells 
ne, Boer laager more than seven miles distant. 

A MAN IN THE STRAND. 


can oot 


jnto a 
7 May 9th. 


{HE MANUFACTURE OF EGYPTIAN SUGAR, 

Sir,—In last week's issue of THE ENGINEER I notice a letter 
from D, Stewart and Co., in which they claim the plan of the fac- 
tory illustrated in the above-named article to be a fac-simile of the 
one they erected at Baliana, Upper Egypt, and in which they state 
that the plan has obviously been copied from their official plans, 
and published without any permission being asked or granted by 
a to some extent wherein the difference between the 
factories lies, some instances will be mentioned. The boilers sup- 

lied by Stewart and Co, to the Baliana factory were seven 

in number, and of the ‘‘ Elephant” type. Those shown in the plan 

are eight in number, and of the multitubular type, similar to the 

one illustrated in Fig. 6 of the article, which was constructed by 

the Mirrlees, Watson, and Yaryan Company, which firm supplied 

two similar boilers, but for coal firing, to the Baliana factory, 
along with a large quantity of additional plant. The mills in the 
Baliana factory were fitted with a maceration carrier to the third 
mill ; the mills as shown in plan have no such appliance, but are 
fitted with spray pipes as described. The juice from the mills 
goes through a sulphuring apparatus ; Messrs. Stewart’s arrange- 
ment had no such appliance, the juice being taken direct to the 

The high-pressure clarification was carried out by means of four 
yessels ; the heaters shown in plan are three in number. The 
working of the settlers is also different, those pe by Stewart 
and Co. giving the juice one subsidence only ; the arrangement in 
plan, and as described, two. 

The filters supplied by Messrs. Stewart to Baliana were gravita- 
tion filters; the filters in plan are of the ‘“‘Taylor” bag filter type, 
and are supplied from an overhead tank, which allows of the liquor 
being taken to the cleansing pans if necessary, instead of running 
from the settlers direct to the filters. The bag filters are arranged 
entirely different to those which Stewart and Co. put up 
at Baliana, The evaporator at Baliana isa “ Lillie” quadruple ; 
the evaporator in the plan is a quadruple of the ordinary vertical 
type, as shown in Fig. 3 of the article—an evaporator which is con- 
sidered by those who use them to be one of the best, if not the 
very best of its kind. The evaporator tanks differ from those at 
Baliana, so does the method of access to them. The vacuum pan 
supply tanks and the molasses cleaning tanks are entirely different 
from those at Baliana. 

The crystallisators in plan, and as described, are somewhat 
similar to those shown in the illustrations, Figs. 4 and 5, which were 
erected in one of the large Indian factories by the writer, the 
makers of which are the Maschinenfabrik Grevenbroich, Germany. 
The discharge of the massecuite is carried out not by compressed 
airas in the Baliana factory, but by allowing the massecuite to 
run into a specially constructed pump which delivers it to the 
mixer. The crystallisators in plan are driven by a separate engine ; 
in Baliana one engine drives the centrifugals, crystallisators, and 
the Lillie evaporator circulating pumps. 

The centrifugals supplied to Baliana, with conveyors, &c., were 
evidently intended for only one class of sugar ; the screw conveyor 
took the sugar to one end only, and delivered it on to a pit from 
whence it had to be lifted by hand on to a travelling band running 
atan incline to the sugar store. The plan shows the conveyors, 
which may be either of the screw or band type, divided 
in two, and running in opposite directions 
second sugars, conveying the sugar to each end, where 
it is discharged into the trough of a bucket elevator, from 
which it is lifted up to the carrying bands on the high level 
and conveyed to the sugar store, which is divided into two for first 
and second sugars. The molasses and steaming tanks are different, 
the sugar storage tanks are arranged on one side only ; those in 
Baliana were on two sides of the house. The arrangements of 
montejus and scum tanks are different. The method of washing 
the bags is different, and there are numerous other differences from 
the factory erected by Stewart and Co. The general plan of 
the factory no doubt coincides in some particulars, as it does with 
many other of the most successful factories in various parts of the 
world with which the writer has had experience, but as the plan is 
not a fac-simile of the Baliana factory, it was not considered 
necessary to ask Stewart and Co.’s permission for its publica- 
tion. Messrs, Stewart and Co.'s official plans were not at all 
required nor consulted, as in the capacity of chief engineer at the 
Baliana factory the writer had opportunities of becoming perfectly 
intimate with its working. 

20, Caird Drive, Partick Hill, A. E. Jorvan, 

Glasgow, May 8th. 


SOME ENEMIES OF ACETYLENE. 


§$ir,—You, by your article under the above heading, have placed 
everyone who is either commercially or scientifically interested in 
the new acetylene industry under obligation, more especially for 
those paragraphs in which you severely denounce the conduct of 
those who by ill-advised information induce amateurs to make 
engines of destruction, when they innocently imagine they are 
merely concocting agents of light. 

We thank you for giving more widespread publicity to our 
homely definition of the mustard-tin order of generator, and we 
realise that you enter into our feelings of dismay whenever we 
come across the amateur “‘ enemy ” or the still more guilty editor- 
ial “‘ enemy.” 

Notwithstanding your condemnation of imperfect generators, we 
seem to trace in your remarks a lingering tinge of the old fallacy 
that it is the carbide, and not the generator, that must be regarded 
as the dangerous item, even going so far as to prefer the presence 
of evolved to latent gas, and quieting the anxiety of an ordinary 
householder by telling him that the metal vessel filled with acety- 
lene—which, by-the-bye, is equivalent to many times the number 
of cubic feet of coal gas—is ‘precisely analogous to a drum of 
Petroleum.” Surely that is a mistake. On the other hand, how- 
ever, we unhesitatingly say that a single drum of petroleum is far 
more dangerous property than many drums of carbide. Our con- 
tention is, that so long as carbide is allowed to remain in its dry 

te, itis not more dangerous than so much sand, and consequently 
we say, ‘Then keep it in that innocuous condition up to the last 
Moment possible,” and that is exactly what an efficient automatic 
generator is designed to provide for. According to your theory, 
the 200 cubic feet of acetylene gas stored up in an out-house does 
ha deserve a moment’s anxiety on the part of a timid consumer, 
it a generator holding not more than 20 cubic feet of gas, 
with a further 180 cubic feet latently and harmlessly contained in 
car’ ide, 1s a more dangerous neighbour. We should have thought 
that if the smoking culprit might with impunity continue his pipe 
in the presence of the large volume of existent gas, that a veritable 
p= rae party might be indulged in in the generator-house con- 
hing only 20ft. of gas plus a few pounds of harmless carbide. 
€ will not shirk the question of re-charging an automatic 


Beherator after dark, though we do say that in the case of 
Ina 


4 well-regulated household this would never be necessary. 


for first and | 


properly-designed automatic generator—and we are speaking of 
such only—the carbide container is full of water to the brim when 
all the carbide has become decomposed, and consequently there is 
no space therein for any gas, and thus the container is opened 
without an escape of gas. The smoking offender would probably 
be blown up by his employer, but certainly not by the gas. We, 
however, go further than this, and say that our idea of an efficient 
generator extends to a convenient possible re-charging of the same 
absolutely in the dark. 

With the enormous field for acetylene in the rural districts, 
where the choice of an illuminant lies between oil lamps and 
candles, it is quite unnecessary to discuss the relative merits of 
acetylene and coal gas, even though the latter may be aided by the 
fragile and costly mantle. It is more to the point that a light of far 
superior quality is available, anywhere and everywhere, at a cost 
below the charges made for coal gas in the majority of the smaller 
towns of the country. 

THORN AND HODDLE ACETYLENE Co., L1D., 
(J. P. Peascoop, Secretary.) 
London, May Ist. 


BOURDON GAUGES. 

Sir,—‘‘ Helix ” seems inclined to dogmatise on this point. For 

instance, ‘‘ A truly cylindrical bent re i will not act.” I should 
like to see this proved in practice. I may say that I fully believe 
such to be the case, but I should be sorry to dogmatise on the 
point. 
If ‘‘ Helix ” will look up my first letter on the subject, he will 
find that my explanation is about the same as his, but I venture 
to think that it was a little more what the first inquirer wanted. 
“* Helix’s” explanation is very much the same class as that of one 
of your correspondents, who said that the straightening was due 
to an increase in capacity. 

If the tube does work in straightening, it must increase in capa- 
city. Ifa flattened tube increases in capacity, it tends to become 
circular. Both these are demonstrable propositions ; but it seems 
to me that you would hardly give them as the reason that the tube 
straightens, any more than you would give as the reason for the 
motion of a piston under the influence of steam that the cylinder 
increased in capacity on the one hand, or on the other that the 
motion was due to the fact that the steam pressure had a tendency 
to make the cylinder take the shape of a sphere, though both 
statements are probably true enough, the first certainly so. 

I may, perhaps, be permitted to make my meaning in my first 
letter a little clearer. 

Consider the appearance of a Cornish boiler looked at from the 
fire-door end. Imagine the shell 
and flue to be cut through at the 
bottom at A B and C D, and the 
point A B and C D to be joined by 
plates. We now have a sort of large 

ourdon gaugetu be of great breadth. 
It is now obvious that the tendency 
of a pressure inside this space G, 
Fig. 1, is to collapse what was the flue, 
that is, to straighten it out, assuming 
it to collapse without crumpling. 
Further, if this flue collapses with- 
out crumpling, it is very obvious 
that it must shove the points C and 
D further from each other, and the whole system must tend to 
straighten and assume the form of Fig. 2. 

One more remark about the reason for the action being that the 

tube tends to become cylindrical. 

If a cylindrical tube bent as a 

Bourdon tube were to straighten 

out by the stretching of the metal 

on the inside of the curve, it would 

increase in capacity, and there is ex 
consequently no reason based on the 
conservation of energy why a cylin- FIC. 2 

drical tube should not tend to act. 

Please understand I am not contending that it will act. I have 
no idea whet her it would or not ; on the theory given above, it 
would not. 

Camborne, Cornwall, May 2nd. 


FIc.1! 


J. S. V. Bickrorp. 


A PROBLEM IN TRUSSES, 


Sir,—Will you kindly answer the following question :—What 
weight may safely be placed on the following truss ? :— 


S 


| TIE |2005| 


The rolled steel joists are 9in. deep by din. wide by 44ft. over 
all. Horizontal tie rods lin. diameter, inclined ljin. diameter. 
The ends of joists lie in cast iron boxes, the tie-rod pins being in 
centre of depth of joists. There are three tie rods, one passing 
between the beams, and one on each outside. 

There is a series of these trusses, twelve in all, and they are 
bound together so as to prevent any side deflection. It is im- 
possible to put in lattice or webbed girders, owing to want of 
space. 

Phe proposed distributed load is about ten tons on each truss ; 
without the trussing these two beams should carry about four tons 
without risk. 

As an old contributor to your journal, I should esteem it a favour 
if you will reply by post, and oblige. 

Henry GEO. ReaD. 

Taganrog, 8. Russia, April 19th. 


[The distribution of the load for each joist of ten tons will be as 
follows :— ” at each abutment, and y ateach strut. The stresses 


upon the various members of the truss will be as follows :—Upon 
each joist + 30 tons. Upon each horizontal tie — 20 tons. Upon 
each inclined tie — 22 tons. Upon each strut +- 6°6 tons. You 
may put six tons per square inch of section as the working load 
for all the steel parts of the truss. From these data the quantity 
of metal for each member can be calculated. The design is out of 
all proper proportions, and not to be recommended. The angle of 
inclination of the inclined tie rods with the horizontal is very flat, 
and increases the stresses enormously. Your ties are much too 
small in sectional area. A couple of diagonal ties might be in- 
serted in the middle panel, as without them it is deformable. As 
it is, it does not fulfil the conditions of the general equation, when 
S = number of sides, and A = number ofapices, and 8S = (2 A —3). 
Theoretically, one of the diagonals is redundant, but both are put 
in for the sake of symmetry. A better job could be made by 
employing some of the patent trough floorings, which are especially 
designed to meet cases of this kind, where the heading and depth 
of flooring are exceedingly small.—Eb. E.] 


DRAIN TESTING. 


Sir,—As to Mr. Beck’s remarks on ‘Drain Testing ”—First, 
it is curious why Mr. Beck went af all to the Vestry, as there was 
‘*no nuisance” in the first instance, and it is equally curious 
why an inspector should be sent. 

Then, the only remedy after years of trial is totally to “ dis- 
connect””—not the drain—but the inspectors from the local 
authority entirely, and place them under the Local Government 


Board ; that is, away from anyone like the people who form the 
committees dealing now with sanitary matters. They are very 
often so interested as to make an inspector’s life, though he be 
ever so efficient, irksome, and his situation in danger. Apart 
from this, the local bodies make all different—throughout 
London — bye-laws. 

There is another test beside water that would have located the 
leakage mentioned, viz., the smoke test, and for an efficient test 
both the smoke and water are essential. 

The remark that a water test is a severe one is out of the 
question entirely, because it is only the bare test that would 
come upon a drain that becomes at any time blocked, either by 
solids or backing up of water, as in some districts actually takes 

lace, from the sewers. I refrain from mentioning any cases, 

vecause they are so numerous on the lines complained about by 

Mr. Beck. FRANCIS BoTHING. 
79, Seymour-street, W., May 4th. 


A COMIC ARMOUR PLATE.—BOURDON GAUGES. 


Sir,—Has any one noticed that each of the shots have imprinted 
a face—more or less grotesque—on the armour plate illustrated on 
page 423? No. V. is a caricature of Mr. Kruger, in which the 
nose, mouth, and one eye are very distinct. The other eye is just 
visible behind the nose. He is looking at No. I., the face of a 
man with a moustache, and wearing a sort of turban, also very 
distinct. The other three are not so clear, but the features can be 
made out if held upside down. Perhaps the funniest face, how- 
ever, is the little goblin marker, who is seen peering round at the 
left-hand side of the picture. 

I notice, from a letter on page 432, that a discussion is going 
onas to the action of a Bourdon tube. ‘ Helix” is correct in 
saying that a tube of truly circular section has no tendency to 
straighten under pressure, and that the ends have no influence on 
the motion. The usual section is that of an ellipse with the major 
axis at right angles to the plane of the curve to which the tube 
is bent. In its efforts to become circular in section under pres- 
sure, such a tube tends to open out toa larger radius. If, how- 
ever, the major axis of the tube section is in the same plane as 
that in which the tube is curved, it will close up to a smaller radius 
under pressure. 

A pressure gauge made on this principle is described on page 395 
of Thurston’s ‘‘ Manual of Steam Boilers,” and is said, on account 
of the greater rigidity in the plane of motion, to give more 
steady readings when subjected to vibrations—as on locomotives, 
for instance—than the more usual construction. 

If a pipe the section of which is wide in the plane of motion 
closes up, and a pipe narrow in the plane of motion opens out 
under pressure, it is clear that an intermediate form, neither 
wider nor narrower in this direction than at right angles to it, will 
remain stationary. This form is the circle, and it has been found 
experimentally, and, I believe, proved mathematically, that no 
tendency to straighten such a pipe exists. 


May Ist. C. H. WINGFIELD, 


AN OPTICAL PROBLEM. 


Sir, —The tone of Mr. Sayers’ letter does not encourage discus- 
sion. It seems to mea very strange thing that so many persons 
think courtesy out of place in discussions. 

The comparison of light waves and air waves reminds me of an 
anecdote told of Cuvier. A definition of a crab was suggested to 
him for a great French dictionary, ‘‘ A small red tish which walks 
backwards.” ‘‘ Admirable,” said Cuvier; ‘‘only it happens that a 
crab is not a fish, is not red, and does not walk backwards. In all 
other respects the definition is perfect.” 

Not only is there nothing in common between sound waves and 
light waves, but to attempt a comparison is simply to mislead. 

Mr. Sayers will find uranium glass ‘‘incandesce” in certain 
invisible light rays. The analogy between a_phosphoresence 
—Balmain’s paint, for example—and cooling iron has already been 
noticed by others. 

Perhaps your correspondent can give us some notion of what he 
means by a ‘‘rapidly-alternating magnetic field transverse to a 
light ray.” I confess that I am unable to form any mental concept 
of such a physical condition. 

I may be permitted to add that a great deal of confusion seems 
to me to be caused by the constant use of words to which no 
adequate meaning is attached by those who employ them. Thus, 
to take a simple example, I would ask what concept of ‘‘a ray of 
light ” Mr. Sayers has formed? To me the words represent a piano 
string in vibration, the string being a filament of the ether. A 
magnetic field is a space in such a condition that within it certain 
forms of matter will tend to move to or away from the magnet. 
Kapp has proposed that this space should be arbitrarily divided 
up into ‘‘llInes of force,” which give what may be termed a con- 
cept of density of field. 

Unfortunately I have not yet been able to form any concept of 
a magnetic field without a magnet. This is, perhaps, the reason 
why I cannot in the least understand what Mr. Sayers means by 
the words I have quoted above. TuHos. PHILPoT. 

Penge, May 7th. 


ENGINEERS’ CHARGES. 


Sir,—A civil engineer who was employed to work out and super- 
intend the work of a scheme involving the expenditure of several 
thousand pounds, in sending in his account, charges 5 per 
ecnt. commission on accepted tender, and, in addition, £5 5s. for 
each, or nearly so, visit to the works, and also hotel expenses, rail- 
way fares, &c., beyond the £5 5s. 

Will any reader kindly inform me whether this is the usual 
practice, and, if not, what amounts beyond the percentage a civil 
engineer is entitled to charge. 


London, May 3rd. SQuakReE. 


CORRUGATED IRON BUILDINGS. 


S1r,—Can any of your readers tell me what is the best method 
of stopping noise from the inside of a corrugated iron building?’ 
Would boarding on the inside, with an air space between it and 
the corrugated sheets, be efficient? Or would the space be better 
filled with sand or some other material? I shall be very glad of 
any information on the subject. J. M. A. 

fay 4th. 

[We have heard that filling the space between the iron shell and 
the wooden lining with sawdust deadens the noise considerably ; 
but perhaps some of our readers may know of other and more 
effective methods.—Eb. E.] 


THE ASAHI. 


Sir,—lIn your last issue we observe it stated in relation to the 
grounding of the Japanese battleship Asahi that the accident was 
due to something giving way in the steering gear. Although the 
vessel was out of our hands, having been taken over by the Japanese 
officers some months ago, we think it due to ourselves as builders 
of the ship to state that at the time of the stranding the steering 
gear and all other machinery on board was in perfect working 
order. (JOHN BrowN AND Co., LIMITED.) 

Clydebank, May 8th. J.S. Duntop, Director. 


MULTI-WHEELED VEHICLES. 


S1r,—In reference to the last sentence of Professor Hele-Shaw’s 
instructive paper in your issue of the 5th May, I remark that the 
use of six wheels for motor vehicles has been advocated for some 
years. ALFRED J, ALLEN, 

London Institution, E.C., May 7th, 
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ROAD LOCOMOTION.! 
By Professor H. S. HELE-SHaw, LLD., F.R.S., 
Member, of Liverpool. 
II.—STEERING AND TURNING. 

Steering.—The steering of motor vehicles is evidently a very im- 
portant part in their design, and it may at once be said, that with 
one or two exceptions, the great majority of motor vehicles are 
steered upon the principle which was invented by Ackermann as 


Fig. 23. Daimler-and others. 


! 


Fig. 24. -Clarkson & Capel and others. 


long ago as 1818, the leading feature, as stated in his own words, 
being that a vehicle “‘ will turn within a small compass and with 
safety, because the wheels do not materially alter their bearing 
upon the ground when they are placed in the greatest degree of 
obliquity.” The essential principle of the Ackermann system con- 
sists in replacing the pivoted fore carriage of an ordinary vehicle 
which has one axle for the two wheels, by two short pivoted axles, 
each carrying one of the steering wheels. The conditions of correct 


Fig. 26. Prétot and others. Fig. 27 


In the Ackermann invention this is obtained approximately by a 
pair of short levers inclined either inwards or outwards to the 
ongitudinal direction of the vehicle. Fig. 23 shows a Daimler 
frame in plan, in which the short levers are inclined away from 
each other, the connecting bar between the two being in front of 
the axles of the steering wheels, whereas Fig. 24 shows the plan 
of the Clarkson and Capel steering arrangement, in which the 
levers are inclined towards each other, the connecting bar 
being behind the axles of the steering wheels. The other details 
of the steering arrangement are obvious without further explana- 


Fig..29. Lanchester, 


Fig. 25. 
Davis. 


bine of Rear Ale 


tion. In the case of wheels steered on this plan, it is evidently of 
great importance to have the wheels coned, so that the point of 


steering wheel transmits motion through gearing, will be t 
convinced of the reality of this objection. Although the 4, 
mann invention is found to give sufficiently correct results j Ker. 
tice, it only approximately fulfils the required conditions. | f 
extreme positions of the wheels the axles may be very fy 
their correct positions. Mr. Davis bas applied a geometrical . 
ciple in his steering gear, which gives ecaies accurate Prin. 
ment of the wheels for every position of the steering lever me 
are several ways of looking at the geometrical property in ques 
which are dealt with in a note in the Appendix, and it wil 
sufficient to say that Fig. 25 represents the plan of the fore ae 
of the carriage, A, A, being the centre line of the driving wh ls 
B B the axles of the steering wheels in the initial position, re 
directions of the short levers D D are always caused to intone 
the line C, Cy, which is an equal distance in front of BB y. 
A, Ag is behind it, then the normals of the wheels wil] themse} 
always intersect in the same point of the line A, Ay. Thus the 
directions of the dotted positions of the levers are shown inte 
secting C,, and the normals of the wheels simultaneously intersect 
each other at the point A,. This condition can be effected . 
causing the two levers to be actuated by sliding straight guid y 
the bar connecting which is made to move parallel to itself, and 
an equal distance from the line of the pivots upon which the sh - 
axles turn. Fig. 25 shows the plan of the actual arrangement i 
which the levers D D are enclosed in the sliding tubes E E, which 
are actuated by the guide bar F, the dotted lines showing 
various parts in one extreme position of the steering wheel, 

Turning.—There is another feature of the motor vehicle to which 
care and attention has to be given, and that is the provision of 
some differential gearing for the driving wheels when any tupyj 
movement of the vehicle takes place. The operation of differentia] 
gearing, or jack-in-the-box, as it is commonly called, has long heey, 
understood by engineers, but a number of forms have been 
designed to meet — requirements of the motor vehicle. The 
ordinary form of differential motion consists essentially of three 
bevel wheels, the middle one being the driver actuated from the 
motor. Now, when the vehicle is turning a corner the inner 
driving wheel tends to lag behind the other one, and hence the 
resistance is not the same on each wheel. Now, since the two 
bevel wheels on either side are connected respectively at equal 
speed ratios with the two driving wheels, it is clear that one vil] 
be allowed to run round more than the other, and so the two 
driving wheels can accommodate themselves to the required cop. 
ditions. The Beeston Company have a very ingenious arrange. 
ment by which an epicyclic train of spur wheels and pinions jg 
employed to effect the same result. 


ONeg 


Power AND TRANSMISSION, 


Although the action of the wheel upon the road has been referred 
to as being at the root of the whole problem, the question of 
motive power attracts the most interest and gives the greatest 
scope for inventive talent, as well as most trouble in actual use, 
The three kinds of motive power at present adopted, viz., oil, 


support of the wheel is as nearly as possible under the pivot about 
which each of the short axles turn. The reason for this is clear 
from the drawings, since the line of stress now comes more 
directly under the pivot, which is vertical, and thereby largely 
reduces the bending effect or leverage upon the pivot. At the | 


steam, ard electricity, have fairly well recognised spheres of opera- 
tion, although this must be regarded as by no means a final condi- 
tions of things, or giving a limitation to the employment of each 
type of motor. Thus, although at present oil engines are used for 
light motor vehicles and steam for heavy traffic, there are very 


same time this coning makes it very much more difficult to effect |! ingenious steam motor cars both in this country and abroad, while 


Gobron and others. 


Fig. 34. Thornycroft Fig. 35: 
(and Lifu.) 


 Simpson-Bodman. 
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running of the wheels are that when they are turned their normals 
intersect on a point on the line of the axles of the driving wheels. 


1 A paper read before the Institution of Mechanical Engineers, on 
April 26th. 


the steeri 


{] 


other kinds of motive power, such, for instance, as compre 
| which is being tried in America. 


when the vehicle is being manceuvred, and especially , light oil engines have been applied in Franve aind also this 
when standing still, as the wheel tends to run round the point | country in connection with heavy traffic. Moreover, there are 
where the direction of the short axle meets the ground, and any- 
one who has watched the effort required on the part of the driver 
of a heavy motor wagon under the cireumstances, even when the 


ssed ally 


Oil engines, or; as we will call them, internal combustion engines 
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py a process of the survival of the fittest been found so far 
have °Y for light motors and pleasure vehicles. The cycle of the 
best Sur ve is really complex, but these motors have been brought 
gus engi state of perfection, so that upon being started they are 
re fo work for long distances without any attention. If really 
four acigned and constructed, and used with a moderate amount 
wel g * need little repairs or adjustment, while the objection 
ibration, and danger from the use of light petroleum 
‘ low flash-point have all been much reduced, and each 
increasing number of places in town and country where 
ye roleum spirit can be obtained. Still the objections above men- 
petro admitted to exist, and, together with the great ex- 
re vehicles, have to a certain extent prevented their 
duction becoming general, Again, an oil engine, which has 


= elasticity in regard to an increased demand for power when 
pe nding a hill, requires elaborate gearing for change of speed, 


after a time, if not at first when the car is new, a 

very noisy & Heavy-oil engines for in- 

ta ios of starting and smell have not yet been satisfactorily 

. rcome. In connection with this matter some recent experiments 
oy ie Henry Bareroft, of Newry, who has succeeded in maintain- 
= ‘constant mixture and compression under varying load, promise 
well for the future. 

Steam, or external combustion motors, require not only a gene- 
rator or boiler, but also a condenser, in addition to the steam 

ine itself. The author is aware that the latter is not used with 
oPeotors, but in winter the cloud of steam which must be visible 
in damp cold weather at a little distance from the exhaust, even if 
the steam is superheated, really contravenes the Act, which states, 

«No smoke or visible vapour must be emitted, except from an 
tomporary or accidental cause.” Steam introduces a more compli- 

cated array of — and fittings, and requires more attention and 
skill in working, but it is highly probable that such improvements 
will be made in connection with steam motors that no skilled 
attendant will be necessary. There is already at least one steam 
«ystem Which is entirely automatic, whilst others are to a great 
extent so, It is not too early to speak as to the practical and com- 
mercial success of any of the systems using steam—vide Appendices 

_put if a condensing steam engine, automatic in action, with a 
iiler which is perfectly safe from any fear of explosion, can be 
produced, it may safely be predicted for it that there is a great 
future before it, both for light and heavy traffic, as it would have 
the advantages of great power and elasticity, freedom from smell, 
and if using heavy oil or even coal or coke, would be free from the 
danger and trouble incidental on the employment of light oil, 
especially abroad. Moreover, the ease with which a steam motor 
can be started and stopped, and more particularly reversed, cannot 
be over-estimated. 

Fue!:, other than coal, coke, or oil, have been the matter of care- 
ful consideration by motor car designers, e most promising of 
these 's acetylene, which, as derived from calcium carbide, enables 
a much greater quantity of energy to be obtained from a given 
weight of fuel; but although it only requires one-fourth of the 
weight of calcium carbide to produce a given amount of work as 
compared with coke, the expense at present makes its use com- 
mercially impossible. 

Electric motors are clean, extremely convenient and simple, free 
from all vibration and danger, and altogether an ideal type of 
motor. The limitations in the use of electricity are, however, very 
serious, and will be discussed later on. 

Taternal combustion motors,—There are six features of internal 
combustion motors upon which their success more or less depends, 
ad they are:—{1) Carburettion or carburisation ; (2) ignition ; 

3) starting; (4) governing ; (5) balancing ; (6) cooling. It is 
impossible even to enumerate the variety of inventions on these 
various parts of the oil engine, especially adapted for the motor 
car, and these will be found to have been recorded from week to 
week in the journals specially devoted to motor vehicles, Some 
silient points, however, may be stated. 

(1) Curburettors, or equicalent.—Carburettors are, of course, the 
arrangement by which air is charged with a suitable portion of 
spirit vapour before entering the cylinder ; and they are of two 
chief kinds:—{1) Vaporising carburettors, by which the spirit 
is heated so as to ensure its giving off a certain amount of vapour, 
when a current of air is drawn through or over it. (2) Spray 
carburetors, such as a float feed, by which a fine jet of spirit is 
drawn into a current of air at ordinary temperatures, Of course 
there is some difference of terminology on this subject ; thus the 
Daimler Company state that the vaporiser or carburettor has been 
entirely discarded, and a new system of automatic float-feed 
adopted, whereas types of float feed which are similar in general 
principle, if not in detail, are distinctly termed ‘‘ carburettors ” by 
respective makers. The great object of many of these con- 
trivances is automatically to adapt the charge of air and petroleum 
spirit to varying conditions of load, so as to attain the greatest 
economy with uniformity of speed. It is obviously a matter of 
great importance to separate completely or atomise the hydro- 
carbons and mix them with the air, and there are makers who go 
% far as to claim an economy of 25 per cent. by the special mixing 
arrangements they use. The Longuemare, Huzelstein, De Dion, 
Daimler, and Lucas, are among the best known of these mixers. 

(2) Ignition.—There are two methods of ignition, which are of 
course common to all gas engines, viz., tube and electric ; but we 
have to consider these specially in their application to motor 
Vehicles, For a very long time tube ignition maintained its 
Popularity owing to its great simplicity and comparative trust- 
worthiness. In strong winds, however, as the author can testify 
from experience, it was a frequent occurrence for the flames to be 
blown out in running, and this fact particularly led to the inven- 
tion of the Lyon and Whitmore system of ignition, which was 
awarded a diploma at the Richmond Show, in which, by means of 
‘pint, a small bunch of platinum was kept white hot—inside a 
tube—which projected into the cylinder of the motor. Now, 
however. there seems to be a steady and certain tendency in the 
direction of electric ignition. As long as the electric ignition was 
limited to either primary or secondary cells—which require charg- 
ing and attention—this was not the case, because, in spite of the 
tlaims made as to the number of miles the cell would run, there 
"as Lo means of being sure as to the amount of the charge until 
it had ceased to work. Now, however, the magneto-electric 
'gnition, in which the current is obtained by the revolution of the 
Motor itself, or by turning a handle previous to starting, has 
 netpe these objections. The Simms-Bosch is one of the best 
oe of these, and is being fitted by the Motor Carriage Supply 

;™pany to all their engines at the present time. There is an 
is pry de however, in electric ignition above all others, and that 
pa © fact that it can be practically used as a governor, for, by 
ane the time of ignition merely by turning the point of 

t act on the dial, the combustion of the charge can be made to 

e place at any point of the stroke, and hence a most effective 
Means is found of regulating the speed. 
Bertiog.— All starting of the oil engine require 
Ms — turning of a handle in order to get an initial compression, 
poate erefore, instead of, as in the case of steam, stopping the 
po wae the temporary stopping of the vehicle, it is found more 
bir _ to throw the engine out of gear, This is at present 

tude © most objectionable features of the oil engine used for 
ik ieve ord since on such occasions, owing to there being no load, 

; m ifficult indeed to ensure perfect combustion, the impulse 
"i mel lace only once in several revolutions, giving a consequent 

aa to the engine, which when unloaded is very marked. Itwill 
pre understood that when stopping for a few minutes in the 
the ahd outside a house or shop, ani particularly when only one of 
probabl ngers requires to dismount, this is an annoyance which 

y tells more than anything else against the ularity of 

the Motor vehicl. H ag pop te 
D uader th e. Hence it is that various attempts have been 
obtain self e same general lines as the ordinary gas engine, to 
Self-starters under a charge of compressed air. Opinions of 


course differ as to the importance of such self-starters, and it yet re- 
mains to be seen whether their general introduction will take place, 
adding as it does another complication to the vehicle. 

(4) Governors.—The use of a governor of some kind for the oil 
engine, which is frequently thrown out of gear with the driving 
wheels, becomes an important feature of theengine. The governor 
of the Daimler motor operates on the exhaust valve. When the 
engine overruns the valve rods they are prevented from being 
operated on by cams ; the valves are thus ary shut, which pre- 
vents a fresh charge being drawn in through the inlet valve. The 
peculiarity of the engine is that the valve rods for both engines, 
which are always in pairs, are not each operated on at the same 
time, one valve rod being first operated upon and then the other, 
which enables a much more regular action to be obtained. Usually, 
where a governor in a hydro-carbon motor is employed, the speed 
of the engine is regulated by either throttling the inlet valve or 
holding up the exhaust valve. The Simms-Bosch ignition gear 
already alluded to is usually actuated by a lever, thus setting 
mechanically by hand the speed of the motor. In some cases, 
however, this invention is combined with a centrifugal governor ; 
thus the governor can be set to any required speed, and the timing 
gear automatically actuated not by the more or less crude way of 
throttling, but by actually decreasing the number of explosions by 
the retardation of the time of ignition, This seems a very scientific 
method of governing, and is rapidly coming into favour. 

(5) Balancing.—The satisfactory balancing of the gas engine is a 
much more difficult problem than that of the steamengine. In the 
first place, owing to the explosions in the cylinder of the former the 
piston receives a violent impulse even under the best conditions of 
mixture and compression, which is quite different from the be- 
haviour of steam ; secondly, steam can be regulated by admitting 
only a small quantity at a reduced pressure every stroke, whereas 
the Otto cycle, which is practically universal, only allows the im- 
pulse to take place once in two revolutions, This necessarily in- 
troduces an irregularity in the motion, the effect of which cannot 
be appreciably modified on a motor car by a fly-wheel, and 
accentuates any want of balance in the working parts. When the 
engine is in gear and the vehicle travelling at a fair speed, these 
irregularities are absorbed by the mass of the vehicle, but at slow 
speeds or when the engine is disconnected want of balance makes 
itself felt. The original Daimler placed the angles of the two 
engines nearly at 180 deg., and thereby mechanically effected the 
balancing of the reciprocating parts, although, of course, there 
was a turning couple, which was, however, not of great importance, 
owing to the two cylinders being placed quite close together. 
But strange to say, as progress has been made, this mechanical 
balance has been entirely departed from, and the two cranks of 
the similar engines are placed side by side, on account of the fact 
above mentioned of the Otto cycle being employed, and there is 
found to be less vibration and generally better results, since the 
cranks would in the original plan be separated by angles of 180 deg. 
and 540 deg., whereas if placed side by side they are only really 
separated by angles of 360 deg. when measured by the period at 
which the successive impulses occur. Fig. 32 represents the 
original Daimler in which the cranks are separated, and in which 
the pistons are always moving in opposite directions. Fig. 26 
represents the Prétot and Koch, with a single cylinder and 
having an Otto cycle, in which two pistons are employed 
moving in opposite directions—as also do the levers—connecting- 
rods which are attached to the crank. This is in some respects 


a very effective method of balancing, but the increase in the | 
number of rods is, of course, a serious drawback to its general | 


introduction. In this, of course, as the cranks must be separate, 
the twisting action on the couples is unavoidable. Fig. 27, 
which has been termed the ‘‘ Gobron ” method, has been very fre- 


quently adopted by other inventors. This effects the same end as | 


in the previous case without requiring a number of additional levers, 
and is probably one of the only single-cylinder methods of balancing 
which entirely avoids the action of a twisting couple, the only other 
one known to the author is that of Hyler-White, shown in Fig. 28, 
which however, as will be seen from the drawing, obliges the use of 
spur gearing. The Henriod system, Fig. 30, really corresponds to 
the Daimler method ; although it is not so compact it has a theo- 
retical advantage which becomes obvious when the crank effort 
diagrams ‘are drawn out, from the connecting-rods operating at 
different sides of the crank shaft. Fig. 29 is that of Lanchester 
No. 1. In order to understand the action of this it must be remem- 
bered that the two cranks are disconnected, the two fly-wheels 
moving in opposite directions ; of course, with only a single-cylinder 
engine, the piston is not balanced,{but as there are two connecting- 
rods which move outwards and inwards in opposite directions, these 
balance each other perfectly, and by the addition of another cycle 
a perfect balance of the system can be obtained. Fig. 31 gives 
another form of Lanchester engine. Fig. 33 gives the ‘“‘ Monarch,” 
and method of balancing. 

(6) Cooling.—For small oil engines, such as are used on the motor 
tricycle, the cylinder can be kept sufficiently cool by radiating 
oo cast on the cylinder, as in the well-known De Dion motor. 

When the engine is increased to 3 horse-power and upwards, water 
jackets become an essential feature of the engine. At first there 
were no special arrangements made to cool this water, and with 
severe running in warm weather a considerable quantity was 
evaporated in this way. In recent 
years more attention has been given 
to the subject, and by means of forc- 
ing air round circulating tanks, and 
the use of special coolers or radiators 
consisting of pipes through which the 
water is circulated, the pipes having 
a special contrivance either in the 
shape of very fine wire attachments 
so as to dissipate the heat, or of 
small rosettes of thin metal threaded 
on the pipe, a great improvement has 
been effected both in efficiency and in 
reducing the consumption of water. 
In the case of one of the trials at 
Richmond in 1899, a wagonette, 
carrying three passengers besides the 
driver, ran 50 miles in 4? hours with 
a consumption of only 23 ounces of 
water. e Daimler Company are 
now fitting water coolers upon all 
their vehicles, 

External combustion (steam).—The 
external combustion motors for vehi- 
cles are up the present entirely steam 
engines, and so much has been done in 
recent years in developing and im- 
proving steam engines upon a small 
scale, that it is scarcely possible to 
have any absolutely new features in 
the engines themselves. Thus, 
although there are various special 


Fig. 42. Lefu. 
G 


A glance at the diagrams will show the very varied methods in 
which makers have distributed the essential features of the heavy 
motor vehicle. It will be noticed at once that all the boilers except 
one are placed in the front and above the car. The excep- 
tion is the Musker system—Fig. 36—and this, owing to its having 
a horizontal boiler and a special fan or draught for the burner, 
by which it is enabled to do without a funnel, is placed trans- 
versely under the middle of the car. The Musker system really 
differs from the others in the essential feature of employing a 
separate auxiliary engine, which supplies air and oil for the burner 
in proper proportions, and also water to the boiler. The fan, as 
will be seen from the diagram, takes the air through the condenser, 
in which it is partially warmed. It is obviously important to have 
the boiler and engine as near as possible to the main driving-wheels, 
which are in every case the rear wheels, because although when 
loaded the weight of the load is in most vehicles to a great extent 
distributed over the driving wheels, yet when running light, if the 
boiler and a fair proportion of the engine are carried upon the 
steering wheels, there may not be sufficient weight upon the drivi 
wheels to provide tractive effort. A large platform area is provid 
by the Musker system, but at the same time it must be pointed out 
that when one of these vehicles is carrying its full load, the weight 
is not so much concentrated over the driving wheels as in the other 
systems, which is a point decidedly in their favour. This system 
has recently been fully described in a paper before the Liverpool 
Engineering Society. 

The next important feature of difference between the systems 
is in the position of the engines. In the Thornycroft and 
Lifu systems—Fig. 35—the engines are placed horizontally in the 
middle of the wagon, and the main driving wheel is driven by 
means of toothed gearing. This is also the case in the Musker 
system. The Coulthard, Leyland—Fig. 37—and Clarkson and Capel 
systems—Fig. 39—all have vertical engines, which, by means of chain 
gearing operating through a countershaft, transmit the motion to 
themain driving wheel. In the Bayley system—Fig. 38—the engine 


Fig. 40. Leyland. 


Longuemare. 


Fig. 41. 


Section on-AA. 


is also vertical, but transmits the motion by means of a horizontal 
shaft placed longitudinally with the wagon, and driving a counter- 
shaft by means of bevelled gearing, which countershaft in turn drives 
the main driving wheel by a pinion and spur wheel. In the 
Simpson-Bodmansystem—Fig. 35—the distribution of parts for some 
reasons is the best of all, and the whole arrangement is extremely 
neat and ingenious. In this case there are a pair of small three- 
cylinder engines which work separately and independently the two 
main driving wheels. These engines are placed at the rear of the 
vehicle in a convenient and accessible position, and their weight, to- 
gether with the weight of the gearing, tends to increase the tractive 
effort of the main driving wheels when the wagon is running light. 
By using separate engines the necessity for a jack-in-the-box or 
differential gearing is avoided. Interchangeable spur wheels are 
used to transmit the motion from the engine to a countershaft, by 
means of which change of speed gear can be effected in a few 
minutes, and from them the power istransmitted to the main driving 
wheels by a powerful chain. The engines of Simpson-Bodman 
are very well balanced, and run so smoothly at several hundred 


Fig. 43. 
Locomobile or Stanley. 
Ss 


A 


V 


Fig. 44. 


details which are of interest, it is 
not worth while to take up time in 
describing the varieties of the engines 
themselves that are employed. On 
the other hand, oil burners and 
boilers, as well as condensers, have 


in many cases been invented entirely 
with the object of their application 
in this direction, and must be, how- 
ever, briefly touched upon. As before mentioned, the use of steam 
engines in this country has been to a great extent limited to heavy 
motor vehicles, and it is a point of great interest to compare how 
the more important makers have arranged the distribution of the 
boiler, motor, gearing, tanks, condensers, &c. 

The principal systems of steam motor vehicles have been arranged 
for convenience of comparison upon one diagram, Figs. 34 to 39. 


; revolutions a minute that a coin will stand upon its edge on the top 


of the cylinders. A full description of the Simpson-Bodman system 
has been recently given in the Automotor Journal. 

Another important feature of difference between the various 
systems is to be found in the fact that the Musker, Leyland, 
Coulthard, and Clarkson and Capel, all use condensers, the location 
of which can be seen by an inspection of the various diagrams, 
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whereas in the others the effect of superheating the steam is relied 
en in order to avoid the emission of visible vapour. 

A full description, giving all the important details of the 
Thornycroft, Lifu, Coulthard, Leyland, Bayley, and Clarkson and 
Capel systems will be found in the two volumes of the report by 
the Self-Propelled Tratiic Association on the heavy motor trials in 
Liverpool, copies of which the author has presented to the library. 

Burners for liquid fuel.—The number of burners for liquid fuel 
which have been invented in recent years is very great, and Figs. 40 
to 44 represent the types of those in successful operation. An im- 
portant distinction must be made between burners for light and 
heavy oil. For the latter, which are the burners chiefly illustrated, 
special means must be taken to heat in each case the petroleum in 
order to vaporise it, whereas with a light spirit, vaporisation, 
although necessarily effected on the same principle, is a far less 
difficult matter, may be said not to involve the risk of carbonising 
the products. It is well worth the application of considerable 
effort and ingenuity in devising means for the use of heavy oil, as 
it is relatively much cheaper and safer to use. For internal com- 
bustion engines, with one or two exceptions, light oils are invariably 
used on account of their cleanliness and ease of vaporisation, while, 
on the other hand, for external combustion, in which petroleum is 
employed to heat the boiler, there are only one or two examples 
in which light spirit is employed. The Longuemare burner, which 
is shown in plan and elevation in Fig. 40, is langely used in France, 
and consists of a row of coils through which the spirit is brought, 
from which it afterwards passes down by a pipe B, through a 
needle valve which is regulated by a wheel C, which can be 
operated by the driver. The Lifu burner—Fig. 42—of the Liquid 
Fuel Company, late of East Cowes, has worked very successfully, 
and consists of a casting D, in the tortuous passages of which the 
petroleum is made to circulate; it thus becomes thoroughly 
vaporised, since the casting is placed in the body of the flame 
which issues at E. F is an air cone which allows the proper pro- 
portion of air to mix with the vapour issuing from the needle valve, 
which is shown in section, and is self-regulating. A peculiar 
feature of the contrivance is an igniter G, filled with fire-brick, 
which is also maintained in a red-hot condition by the flame, so 
that in the event of the flame being extinguished suddenly, it is 
immediately re-lighted from the white-hot fire-clay which acts as a 
temporary reservoir of heat. 

In neither of the foregoing is any attempt made to regulate the 
air supply. This is an important matter in order to ensure perfect 
combustion, and arrangements are made for doing so in both the 
Clarkson and Capel and Musker burners. In the former, which is 
shown in Fig. 44, this is ina sense done automatically. The air 
can be regulated in quantity by altering the amount of opening of 
the diaphragm at L L. It mixes there thoroughly with the vapour 
which has been generated in the coil H, round which the tiame 
circulates. This vapour enters the mixing chamber J, through a 
small needle valve M, at the orifice K. The needle valve is opened 
and closed by a lever P, which at the same time raises and lowers 
the larger valve N, so as to regulate the outflow of combined 
mixture of oil and air underneath at Q Q, the flame being battied 
on the inside of a hollow nickel cone. The whole arrangement 
worked very satisfactorily in the Liverpool heavy motor trials. 

For the burner of Messrs. Musker, which is shown in Fig. 52, 
the air is supplied by a fan which is driven by the same auxiliary 
engine which supplies both the water for the boiler and oil for the 
burner, the right proportion being thus automatically regulated. 
The air passes inwards as shown, through the passage J J, which 
is kept at a high temperature, by means of cylindrical projecting 
ribs which form part of the solid ignition chamber K. The oil, 
which is admitted by drops at the point L, falling upon the heated 
iron surface, is thus vaporised and immediately mixed with the 
heated air. The mixing is further ensured by passing through a 
number of holes in a perforated block M, and ignition takes place 
in the chamber K. The actual working of this burner is very 
striking, since the air being regulated in relation to the oil, the 
flame, instead of as in many cases varying in quality according to 
the oil supply and sometimes shooting forward in a long flame with 
a perceptible smell, is always, under the various conditions in which 
the author has examined it, of the same character and intensity. 
The conditions of ignition are always the same, although the 
actual size of the flame varies with the supply from the auxiliary 
engine. 

The Leyland burner is shown in section and plan—Fig. 41. 
The burner—Fig. 43—is given merely as an example of one for the 
use of light petroleum spirit or benzine, being that employed in 
what is known as the Stanley motor car. In this case the 
diaphragm at S has one side exposed to the pressure of steam 
from the boiler by means of a steam pipe T. The spring V is 
thereby caused to regulate the needle valve at X, by which the 
spirit enters by the pipe Y, and passes to the furnace under the 
boiler ; thus the supply of spirit is regulated according to the 
pressure of steam in the boiler. 

(To be continued.) 


AUSTRALIAN NOTES. 


(From our own Correspondent.) 

GREAT consternation prevails in Sydney at the present time 
over the visitation of the bubonic plague, and drastic measures are 
being adopted tostamp itout. Shipping is being serious'y affected. 
As all the cases of infection have emanated from the locality of 
Sussex-street, it has been deemed advisable by the Government to 
quarantine all the area in that quarter, which includes nearly 
all the wharves on the eastern side of Darling Harbour ; this por- 
tion is now in strict isolation. The companies who have had to 
remove their quarters comprise those who have boats run- 
ning to New Zealand, the costal and intercolonial boats, Tasmanian 
boats, and some of the harbour ferries. It is the intention of the 
authorities to disinfect completely the entire area, to kill off all 
the rats, and if necessary to pull down the wharves and burn any 
cargo that is at present stored there. If it is found necessary to 
pull down the wharves, it is most probable that the Government 
will resume the land and take over the control and building of the 
new wharves. Although this will run into a lot of money, it has been 
strongly advocated, and would be unquestionably a paying trans- 
action. The marvellous difference between the disgraceful state 
in which these private wharves have been allowed to get, and 
the clean, substantial, and artistic buildings and wharves owned by 
the Government, makes one wonder how they have been allowed 
to exist. 

A remarkable instance of the want of commercial enterprise 
being diverted into its proper channel is now taking place over 
the coal industry in New South Wales. Although the great 
demand for coal at the Cape has raised prices very high 
there, it appears that the difficulty with the shipping ring 
here prevents the colliery proprietors from taking advantage 
of the circumstance. A deputation recently waited upon the 
Premier, urging him to appoint a Royal Commission to inquire into 
the state of the colliers, which was stated to be worse than had 
ever been known, and that unless something was done to induce the 
colliery proprietors in New South Wales to combine in raising the 
selling price, and so be enabled to give higher wages, there was no 
disguising the fact that an industrial war would be threatened in 
the New South Wales coal trade. 

The annual conference of the Railway Commissioners of the 
various Colonies has been held during the week in Adelaide (S.A. ) 
The greater number of matters dealt with relate to the internal 
working of the railways. 

The Commissioners of Victoria and South Australia have agreed 
that their officers shall at once meet with the view of the adoption 
of a uniform classification in number and style of classes in goods, 
so that a new rate-book can be prepared. The Commissioners of 
New South Wales have agreed to further consider whether they 
can come into line with this arrangement. A uniform classifica- 


tion for the carriage of goods will be a distinct advantage, for 
the complications that ensue at present cannot be appreciated 
except by those having immediate dealings with the matter. 

With a further desire to adopt uniformity in working arrange- 
ments so far as possible, it is decided to compile a rule book which 
will have application over all the State railways of Australasia, 
and with a view of having the accounts of each railway in a similar 
form, so that the comparison of results obtained can be more 
readily made, it was decided to establish uniformity of accounts 
and books, with instructions controlling the keeping of those 
accounts. 

A return has been prepared, which is given hereunder, showing 
the present rates of salaries and wages paid to the employés on the 
West Australian Government railways, 


Maximum Minimum Average 
per rate per 
annum, annum. annum. 
Salaried staff :— £. 
Traffic inspectors ..  .. .. .. 250 150 190 
Locomotive inspectors. . 350 156 240 
Locomotive foremen ms 300 240 260 
Locomotive draughtsmen .. .. 300 200 230 
Permanent way engineering sur- 

Permanent way inspectors. . 300 200 220 
Stationmasters AS 325 140 180 
Officers-in-charge .. 140 130 140 
Night officers .. 130 \ 120 130 
Operators .. 90 50 70 
350 110 150 
100 40 70 

Per day Per day Per day 

Wages staff :-— s. d. s. d. s. d 

Locomotive engine drivers.. ... 14 0 10 0 12 0 
Locomotive firemen .. .. .. 9 0 8 0 8 6 
Locomotive cleaners 7 0 3 6 6 6 
Fitters 140 6 0 10 0 
Machinists eae ee ll 0 8 0 10 0 
Boilermakers .. .. .. .. .. 14 0 10 0 11 
Boilermakers’ assistants .. 8 0 46 
a 13 0 9 0 ll 0 
14 0 7 6 12 0 
se. 9 0 6 6 7 0 
ll 0 9 0 0 
Patternmakers 13 0 ll 12 0 
Carriage and wagon examiners. . 8 6 7 8 7 6 
RAE ee 12 0 7 0 | 9 6 
Stationary engine drivers .. 8 0 8 0 | 8 0 
“ap 8 6 8s 0 | 8 0 
ll 8 6 | 9 6 
Assistant guards 8 6 7 6 | 8 0 
Posters: 8 6 6 0 | 7 0 
10 6 8 0 } 9 6 
12 6 8s 0 0 
Fettlers and labourers .. 8 0 6 0 7 0 


The estimated population on 3lst December last, as agreed upon 
at the conference of Statisticians for the Commonwealth Bill, is as 
follows :—New South Wales, 1,348,400; Victoria, 1,162,900; South 
Australia, 370,700 ; Queensland, 482,400 ; Tasmania, 182,300. 

Before the Conciliation Board in New Zealand the manager of 
the Union Steamship Company gave recently a statement concern- 
ing the business of the company. Taking the returns for twelve 
months the company paid in Wellington, N.Z., £62,990 for wages 
and labour, £17,820 going to wharf labour, and just upon £10,000 
for men in the workshops. For coal labour the company had, 
during the same period, paid £1737 at Dunedin, £1682 at Auck- 
land, £4569 at Lyttleton, and £9368 at Wellington. For the 
working of general cargo at these ports during the year the com- 

vany had paid £10,277 at Auckland, £8367 at Dunedin, £7805 at 
yttleton, and £8452 at Wellington. 

The epidemic of broken tail shafts in Australian waters has been 
remarkable during the past year, another added to the list being 
the Rob Roy, a steamer of the Pacific Islands Company’s line, 
which broke down when seven days out from Sydney, when on a 
voyage to the Solomon Islands. The steamer Colac, of the 
Adelaide Steamship Company, picked her up and towed her into 
Brisbane. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Four-screw ferry boat.—A number of railways terminating in New 
York have their terminal stations on the west side of the Hudson 
River, and carry passengers, carriages, cabs, and carts across on 
large ferry boats, many of which are paddle boats driven by over- 
head beam or single-cylinder diagonal engines. The Pennsylvania 
Railroad has three landings on the New York side, served by twelve 
large ferry boats, most of which are double-decked boats with 
steel hulls, and propelled by screws at each end, so that the boats 
do not turn round. The hull has a freeboard of about 5ft., and 
the deck projects beyond it all round, being supported by brackets. 
The ends of the deck are rounded to fit into the slightly concave 
ends of the aprons at the landings. The main deck has a central 
space for wagons, horses, and carriages, with a cabin on each side, 
one of these being a smoking cabin. The cabins reach to the out- 
side of the deck. On the upper deck is a large central cabin or 
saloon, with promenades around the sides and ends, partly 
covered by an awning deck, above which rise the wheel houses, 
there being a wheel house at eachend. The newest boats seat 660 
passengers, but can carry many more, as many passengers prefer 
to stand on the promenade deck or in the open spaces at the ends 
of the main deck. These latter boats are propelled by four screws 
on two continuous shafts, each shaft driven by a triple-expansion 
engine of 1800 horse-power. This arrangement enables the boat 
to be handled very readily, and also disperses the ice which 
collects in the slips during the winter. There is no stairway from 
the smoking cabin, so that smoke is excluded from the upper 
saloon. Besides the main cabins there are partitioned compart- 
ments, seating twenty persons each. The flooring is of india- 
rubber tiling, with carpet by the seats. Hot-air heating, exhaust 
fan ventilation, and electric light plants are included in the equip- 
ment. Steam is supplied by two batteries of water-tube boilers, 
each battery having a funnel. 

Marine notes.—The tow-boat Joseph Williams recently came 
up the Ohio River with forty-two coal boats, containing about 
6300 tons of coal. This was one of the largest tows or fleets ever 
brought up the Ohio River. The Pennsylvania Railroad has added 
another ferry-boat to its fleet at New York, making twelve in 
all, running from the terminus at Jersey City across the Hudson 
River to three different points on the New York side of the river. 
The boat is driven by four screws, two at each end. The same 
company has also put in service a new ferry boat or transfer 
steamer to run between Norfolk and the railway terminus at Cape 
Charles, thirty-six miles, across Hampton Roads. It is 263ft. long 
over-all, 258ft.on the water-line, 40ft. beam, and 94ft. draught. 
The stern is of the flat torpedo type. There are twin screws, each 
driven by a four-cylinder triple-expansion engine of 1700 horse- 
power, steam being supplied by six Almy water-tube boilers, The 
steamer will carry 500 passengers and 300 tons of cargo. The 
Eastern Shipbuilding Company has established a large ship and 
engine-building plant at Groton, on Long Island Sound, and hasan 
order for two large steamers for the Pacific Ocean service of the 
Great Northern Railway. These vessels will be 650ft. long, 73ft. 
beam, and 56ft. deep. A twin-screw yacht of 30 tons gross and 
20 tons net tonnage, fitted with two gasoline engines of 30 horse- 

wer each, has recently been built at Detroit for service along the 
Atlantic coast. It is 70ft. long, 11ft. beam, and has a draught of 
4ft. 2in. There are two pole masts, fore-and-aft schooner rigged. 


Each engine is of the four-cylinder inverted vertical ¢ 
exhaust below the water-line to avoid noise and smell, 
ing a powder cartridge is exploded in a chamber on oy, 
cylinders. Each engine has an air pump charging bo. Of the 
351b. pressure to sound the whistle and fog siren. A 2 at 
gasoline engine drives the electric light dynamo. The Power 
tanks carry a supply sufficient for 1000 miles. ‘soling 
of bronze, 34in, diameter, with four blades. Crs are 
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THE IRON, COAL, AND GENERAL TRADRg 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

A STEADY volume of business continues to characterise 

engineering and iron and steel trade of the Midlands and the 

Exchange this—Thursday—afternoon in Birmingham was tg 

terised by a cheerful tone. A good trade is doing in pig iron 4 

72s. 6d, to 75s, for Staffordshire cinder forge, 75s. to 77s, 6d. ft 

part-mine, and ordinary mine 77s. 6d. to 82s. 6d. Best all-in, 

90s, to 100s. “a 
The production of puddled vars is just now causing sy 

uneasiness, as being so largely below the demand. This Po 

iron is not usuelly in very large request, but the manner jn which 
better sorts of iron have gone up has occasioned a resort re 
puddled bars, and it is difficult to tind puddlers sutticient to aah 
an adequate output. £10 15s. is still quoted by the Unmarked 
Bar Association, and good progress is reported with the arra " 
ments for affiliating the various associations in the chief iron rf 
centres of the kingdom. Occasional underselling to the extent gj 
about 2s. 6d. a ton is still reported. The marked bar makers still 
quote £11 10s. as the basis price. Sheets are £10 17s, 64 ti 
£11 2s. 6d. for doubles. - 

Satisfaction is expressed at the considerable improvement in the 
export trade in galvanised sheets for April from 19,469 tons lag 
year to 23,501 tons this year. Trade with Australia has been aboyt 
the same in bulk as last year, namely, somewhat over 5000 tons op 
the month, but the value has risen from £73,801 to £88 7p 
Business with South Africa for April has risen from 3939 tons ¢, 
4856 tons. It is anticipated that by the end of May the value of 
the galvanised sheet shipments to all countries since 1900 opened 
will have reached over 1} millions sterling, or considerably anger 
than for many years past. . 

The engineering, iron and steel, and contingent industries of the 
Midlands will, it is hoped, be benefited by the industrial toy 
which is being undertaken by the Chinese Ambassador, His 
Excellency spent two days in Wolverhampton this week, and 
visited the works of Thomas Parker, Limited ; the white lead works 
of Mander Bros. at Wednestield ; the steel works of Sir Alfred 
Hickman; the Griffin Works, Horseley Fields ; of W. Edwards and 
Son ; and the cycle works of John Marston, Limited, Peel-street, 

The Birmingham Association of Mechanical Engineers listened 
with much interest at their last meeting to a paper by Mr. A, E 
Edwards, on ‘ Artificial Lighting.” The lecturer dealt with severy| 
means of lighting, including the oil lamp, gas, electric, incandescent, 
acetylene, and arc lighting, and gave some interesting figures as ty 
the lights obtained by them. 

He spoke of the desirability of having workshops well lighted 
and painted with suitable colours, and said that if a room was 
coloured white the lights in the room would give nearly 50 per cent. 
more light than they would do if the room were black. The 
lecturer also dealt with the necessity for keeping the lighting 
apparatus clean, and said that the explosions which occurred with 
oil lamps were to a great extent caused by want of cleanliness, 
With reference to cost, the lecturer considered that for stall rooms 
incandescent gas lighting was at the present time the least expen- 
sive. 

The engineering trades will be well served by the new university 
which it is proposed to establish in Birmingham, for a school of 
mining, metallurgy, engineering, and applied chemistry. It is 
intended to cover twenty-five acres with Siemens-Martin, Bese- 
mer, and other furnaces ; stamps and crushers, engines of all sorts 
doing practical work, machine tools of all sorts, a huge electric! 
plant—not models, but the actual thing needed for all the trades 
prepared for. Such practical workshops, it is true, are to be seen 
In association with the highest scientific training at Cornell, and 
in Boston and Montreal, but not upon this scale. They have turned 
out the young men whose praise Carnegie expounds—picked young 
men of rare aptitude, to whom the Technical University gives 
exceptional powers. Science in its existent application to industry 
is what they teach, and the teaching is not for subordinate worker, 
but for the few heads of great concerns or departments. ‘The num- 
ber of students to be provided for is 500, and initially no more than 
200. The plans exhibit a front building of two storeys, containing 
the lecture-rooms, and a library and museum, and behind this 
building a series of laboratories and workshops in one-storey blocks. 
A mine it is not proposed to sink. But with such an equipment it 
is reasonably held that students of whatever sort should work a 
good deal harder than students do at Oxford and Cambridge. 
Public spirit has raised £326,000 for the new university in little 
time. Although with 200 technical and 5€ commercial students 
paying fees these courses would support themselves, yet no less a 
sum than £130,000 more is needed for equipment. In both to some 
extent, and in the commercial course entirely, sare will be 
made, not for Birmingham or the Midlands only, but for the king- 
dom. The courage and the large purpose of the scheme give It 
also the value of a national departure, and make a wide appeal. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
Manchester.—Although probably there is no real expectation that 
prices are likely to be very much lower this year, the conviction 
that they have, at any rate, now touched about their highest 
point is becoming more general. ‘This necessarily is having @ 
decided effect upon business ; buyers and consumers are, to a large 
extent, for the present “sitting on the fence,” and purchasing a 
little as possible. In many cases they are still tolerably well 
bought, and are content to go on with deliveries on account of 
contracts as long as they can before making any further large 
purchases, and, although makers and manufacturers generally are 
holding to late rates, some of the merchants are evidently pre- 
pared to anticipate the future, and are offering pig iron for forwa' 
delivery at 1s. 6d. to 2s, per ton under makers’ current prices. 
Finished iron maintains a stronger position than raw material, as 
it is less affected by speculative operations, and for all descriptions 
manufacturers’ iron prices are still firmly held to. : 
The position in the iron market here remains much the same 2 
reported last week. Although the Manchester ‘Change meeting - 
Tuesday brought together a full average attendance, the — 
put through was again of only small dimensions. For pg ie 
makers’ prices generally remain without material quotable -_ 
but there is so much under-quoting in the open market that t “ 
list rates are scarcely more than nominal. For Lancashire 
makers’ quotations remain at about 82s., less 24; Lincolns ssi 
80s. 6d. net ; and Derbyshire, nominally 81s. to 82s. net, — 
Manchester ; but beyond occasional small special sales they B24 
booking no new business of any moment, anc even merchants § wd 
are offering Lincolnshire at 1s. 6d. under makers’ list prices aye 
rience difficulty in finding buyers. Forge qualities remal He 
about 79s. 2d. net for Lincolnshire, and 81s., less 24, for lene 
delivered Warrington ; but finished iron makers are holding 
from placing orders at present rates. 


A feature in the market that is regarded with considerable 


wi 


concern is the anomalous position of Scotch iron as com the 
other brands. Warrants continue to be quoted far below 
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even the lowest brands of Scotch iron could at 
into stock, with ~ a that stores are being 
“ ed to so low a point that they are open to any sort 
steadily reduced In the 
of speculat Scotch iron at about 7s. per ton below its market value 
‘ely to other brands is being offered here at under the price 
ither Lincolnshire or Middlesbrough, and at a figure which 
of @ tinued at the low point that has been touched during the 
if it = would be more than likely to prevent American iron 
past whi yped over here in competition. Middlesbrough foundry 
ing ps still quoted by makers about 85s. 4d. to 85s, 10d. net 
ie il Manchester, but merchants would sell over the remainder 
b the ‘year at quite 2s. per ton under these figures, Makers’ 
of tations for Scotch iron delivered Manchester docks are about 
tin with merchants offering at about 81s. 6d. to 82s. 

For American pig iron prices have stiffened somewhat. 

Although there have been fairly large purchases f.o.t. in the 
United States, the question of freight stands in the way of ship- 
ment, and the arrivals just now coming forward are mainly on 
ecount of old purchases. Delivered Manchester docks, the 
paseo quotation 1s now about 80s. net for No. 3 foundry qualities. 
6 In the finished iron trade both makers and merchants report 
new business coming forward indifferently, and not at all in suffi- 
cient quantities to replace orders running out. Makers, however, 
are sufficiently well sold, that for the present they are not at all 
anxious about new orders, and hold firmly to the full list rates, 
based upon £10 5s. for Lancashire, and £10 10s. for North Stafford- 
shire bars, delivered Manchester district. . 

Business in the steel trade is fairly brisk, but there isa good deal 
of competition, an st in manufactured material, with mer- 
chants here buying from oth America and the Continent at lower 
prices than English makers are disposed to accept. Hematites 
are steady at about 95s, Od. to 97s. 6d., less 25, for No, 3 foundry 
qualities delivered here. Local billets remain at £7 5s. net cash ; 
steel bars, £9 12s. 6d. to £9 17s. 6d.; and boiler plates at the Asso- 
ciation list rate of £10 5s., delivered here, but one maker outside 
the Association is offering at about 7s. 6d. below this figure. 

Engineers generally throughout this district continue fully engaged 
on the work they have in hand ; the reports I receive, however, show 
new orders are not being placed at all so freely as of late, and there 
are undoubted indications that the present high prices are, in many 
cases, placing at least a temporary check upon the development of 
new undertakings. In other respects the outlook cannot be re- 

rded as unsatisfactory. There is undoubtedly plenty of new 
work to be given out which cannot permanently be held in abey- 
ance, and the main question would seem to be whether the present 
high price of material can be maintained until buyers are com- 
elled to come on the market, or whether new work can be held 
{ook sufficiently long to bring down the cost of production. On 
this point opinions vary considerably. Taking, however, into con- 
sideration the special conditions just now existing, the immediate 
future scarcely favours anticipations of any material giving way. 

Last week | came across an instance of exceptional smartness in 
executing an engineering order under conditions of emergency, a 
few particulars of which will no doubt be interesting. Joseph 
Webb and Co., Irwell Forge and Rolling Mills, Bury, had recently 
a serious breakdown of their engine and main spur and pinion 
wheels, which drove their 10in. and 18in. rolling mills. A new 
engine was ordered at noon on April 6th from Scott and Hodgson, 
Guide Bridge. This engine was completed and at work at 4 a.m. 
on May 2nd, having been made, erected, and set in operation in 
25 days 10 hours. Scott and Hodgson had not an ounce 
of metal ready or in progress when the order was 
given, and had to make the patterns and most of the drawings. 
The engine, I may add, is of the compound inverted vertical con- 
densing type, and the indicated horse-power 270, at 100 lb. pres- 
sure, with cylinders 15in. and 28in. diameter, 2ft. stroke, and to 
run at 128 revolutions per minute. An ashlar foundation had to 
be prepared for both the engine and gearing, all steam and water 
ar got ready, and considerable alteration made in the main 

muilding, and when the engine was set going it was complete with 
all accessories, 

There is little doubt that electrical appliances would meet with 
much larger adoption if the means of obtaining power were conve- 
niently accessible. With a view of meeting such requests, 
Bentley and Co., of Manchester, have put down a plant for sup- 
plying electricity retail, which at present is certainly a somewhat 
uncommon branch of business, that probably could not be profit- 
ably pursued in any particular district by more than one or two 
firms. Messrs. Bentley have now complete arrangements for the 
charging of batteries with electricity, and during a recent visit to 
their establishment I was shown an engine and dynamo at work 
generating electricity and supplying it through suitable connec- 
tions to a number of batteries of all sorts and sizes, which had 
been sent in by customers to be charged with electricity, at prices 
varying according to the “‘ power” required. 

The death is announced at the age of sixty-two of Mr. Thos. 
Nuttall, civil engineer of Bury, who was well known and highly 
respected throughout the district. Mr. Nuttall, who held a number 
of public appointments, was engineer to the Kearsley, Ramsbottom, 
and Prestwich District Councils, and a member of the Manchester 
District Society of Surveyors. 

Some quietening down is noticeable in the coal trade, mainly in 
the better qualities suitable for house-fuel purposes, and stocks 
here and there are beginning to accumulate. The more plentiful 
supplies of the better qualities of round coal are tending to relieve 
somewhat the pressure on the lower descriptions suitable for steam 
and forge purposes, but the demand continues more than sufficient to 
take away all the common coal that collieries are raising, and con- 
sumers in many cases have still to fall back upon the better qualities 
of round coal to cover their requirements for general manufacturing 
consumption, with the result that prices are exceedingly firm at the 
full rates that have been ruling recently, the average pit prices 
ranging from 12s. 6d. to 13s. 6d. for common to 14s. 6d. to 15s. 6d. 
for the best descriptions of round coal. 

A magnificent feature, however, is that the Lancashire coal- 
owners are not maintaining the position they took up a week or 
two back with reference to the locomotive fuel contracts. As I 
reported recently, a decision was come to at a meeting of the Lan- 
cashire Coal Sales Association that the railway companies’ con- 
tracts for locomotive fuel over the ensuing twelve months were only 
to be entertained on the basis of an advance of 6s. per ton over 
the contract prices for last year. Since that meeting, however, 
tenders have been sent in to the railway companies based on an 
advance of 5s. per ton over 1899 prices. These tenders are at 
present under consideration, but it would seem to be practically 
certain they will be the basis for the ensuing year’s railway con- 
tracts, representing an average pit price of 13s, per ton for loco- 
Motive, as compared with 8s. per ton last year, and I understand 
that in some instances the companies are prepared to place larger 
quantities than usual at this figure. 

Supplies of engine fuel continue short at most of the Lancashire 
collieries, but there is scarcely that exceptional pressure of demand 
that of late has been so noticeable, and in some of the outside 
markets extra quantities are just now coming forward from Stafford- 
shire as a result of the strike in the Potteries. This, however, 
does not at all affect prices for Lancashire slack, which at the pit 
— firm at 10s. 6d. to 11s. 6d. per ton, according to 
. A moderate inquiry is reported for shipment, but as I have 
intimated previously, the nominal official basis of 16s. for steam 
pon delivered at the Mersey ports is not being maintained, the 
rin a yd that are being got for steam coal being more 
quality. ut 15s, up to 15s. 6d. and 15s. 9d. per ton, according to 
ane coke there is an unlimited pressure, with prices ranging from 

ut 24s. for ordinary furnace cokes up to 32s. per ton for the 

# foundry cokes at the ovens. 

.arrow.—Very little alteration can be noticed in the hematite 
Pg iron trade ‘this week, and the demand is certainly still in 


excess of the supply, although an additional furnace has been put 
in blast, there being now 45 furnaces in blast, as compared with 
43 in the corresponding week of last year. Makers maintain a firm 
position, and are quoting 85s. to 87s. 6d. for mixed Bessemer 
numbers, net, f.o.b., while warrant iron is lower on the week at 
83s. 14d. net cash sellers, and 83s, buyers. A further clearance of 
warrant stocks is reported this week to the extent of 6579 tons, 
making the reduction since the beginning of the year 92,647 tons, 
and leaving stocks still in hand at 105,200 tons. This is still con- 
sidered too high a figure, as the largest stocks of hematite are still 
held in this district, although they have been reduced nearly 50 
per cent. this year already. 

There is much briskness in the hematite iron ore trade, and the 
demand is active from local as well as shipping sources, but can- 
not be fully supplied, with the result that the large imports of 
Spanish and other classes of foreign ores are being fully maintained. 
Prices are very steady, with good sorts of native iron at 18s. per 
ton net at mines, and Spanish ores at 22s. per ton delivered at 
West Coast ports. 

In the steel trade there is a very active market, and the demand 
for heavy rails and also for light sections is full and of a pressing 
character. Indeed, makers are very fully sold forward, and the 
probabilities of the present position are that the demand which 
has been so brisk for so long a time will be maintained for a long 
but indefinite period, inasmuch as new railway enterprise is open- 
ing up throughout the world. The value of heavy steel rails is 
firm at £7 10s. per ton, and light rails are at £9 per ton. There is 
a good business doing in ship steel, and any falling off in the 
demand on commercial account is fully counterbalanced with the 
big demand on Admiralty account. All the minor departments of 
the local steel trade are busy, and prospects generally are good. 

Shipbuilders and marine engineers are as full of work as they 
possibly can be, and full activity is likely te be maintained. 

The coal and coke trades are very well employed, and the demand 
is steadily maintained at full prices, deliveries being at times very 
much in arrear, 

The total exports of iron from West Coast ports last week repre- 
sented 17,242 tons of iron and 6248:tons of steel, as compared with 
9313 tons of iron and 16,338 tons of steel in the corresponding week 
of last year, an increase in iron of 7929 tons and in steel a decline 
of 10,090 tons. This year the shipments represent 298,801 tons of 
iron and 147,076 tons of steel, as compared with 165,001 tons of iron 
and 182,243 tons of steel, an increase in iron of 133,800, and in steel 
a decline of 35,167 tons. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

IN the South Yorkshire coalfield there is not the slightest sign 
of any tendency towards easing of prices. The drift of business is 
rather in the upward direction, the demand being still in excess of 
supply. House coal, which under ordinary circumstances would 
now be weakening, is as actively inquired for as ever, many of the 
coalowners stating that their books are fuller of orders now than 
at the beginning of last month. From present appearances it 
would seem as if there would be no summer reduction this year, 
though, of course, it is rather too early to say as much just yet. 
Prices to-day may be quoted thus :—Best Silkstones, 14s. 6d. to 
lis. 6d. per ton; Barnsley hards, 13s. 6d. to 14s. 6d. per ton ; 
nuts, 13s, to 13s. 6d. per ton. In view of the opening of the 
export season the demand for steam coal is steadily on the 
increase, and as the requirements of the inland trade are by no 
means slender, briskness prevails all round. The Humber ports are 
receiving a full tonnage, the high figures previously mentioned 
being maintained. Barnsley hards fetch 15s. 6d. to 16s. 6d. per 
ton, and in some cases 17s. 6d. is obtained. In gas coal the com- 
panies are generally endeavouring to place contracts for twelve 
months ahead, but these are not likely to be successful, except at a 
minimum advance of 5s. per ton. Owners of gas coal pits are 
scarcely able to meet all the demands upon them, and it is not 
anticipated that there will be any difficulty in obtaining the ad- 
vance which has been decided upon. In engine fuel 10s. per ton 
at the pit is being asked for slack, and as there is a scarcity of 
small fuel owing to the large needs for coke manufacture, the ad- 
vanced price is pretty certain to be given. Nuts are 11s. 6d. to 
12s. 6d. per ton; screened slack, 9s. 6d. to 10s. per ton, with 
every indication of 10s. becoming the minimum figure. 

In the heavy trades there is no change to report. All the firms 
employed in military, marine, and railway material are working to 
the full extent of their productive power. The feature which 
excites most interest, perhaps, is the demand for specialities for 
electrical development, a department of local business which has 
increased to an enormous extent in a comparatively short space of 
time. 

In the lighter trades of the city the reports from the various 
large houses are not altogether satisfactory. While there is a good 
demand for spring cutlery, there are not sufficient hands to take 
it up. The depression in previous years caused large numbers of 
these artisans to go out of the reat and there is singular reluc- 
tance on the part of lads to enter it. The war, too, has had the 
effect of diminishing the already insufficient workers in this class 
of our leading staple industries. In the silver, electro-plate, and 
kindred branches business is extremely quiet. A good deal of 
work is in hand for the Government and for foreign markets, but 
otherwise there is exceptionally little doing, and the smaller houses 
are feeling it even more than the large houses. One feature of 
local trade which is noted with satisfaction in Sheffield, is that the 
upward tendency in ivory seems at last to have been arrested. 
Large supplies have been obtained from the Congo district under 
Belgian rule. These have helped to supply the market, and it is 
expected that ivory may remain at a reasonable price for a year or 
two, although what is called ‘‘the opening up” of Africa must 
eventually destroy the present source of supply, and lead in the 
future to even higher prices than have been ruling during the last 
year or two. 

The value of steel sent to foreign markets during April was 
£359,215, against £239,147 for the corresponding month of 1899, 
which showed a considerable advance on that of the previous year. 
The chief increasing markets on the month were Denmark, Holland, 
France, United States of America, British East Indies, Australasia, 
and Canada. The decreasing markets were Russia, Sweden and 
Norway, and Germany. On the three months the total value of 
steel exported was £1,384,506, against £903,534 for April of 1899. 
The increasing markets were Norway, Denmark, Holland, France, 
United States, British East Indies, Australasia, and Canada. The 
only markets showing a decrease were Russia and Sweden. The 
foreign trade in cutlery showed no great improvement for the 
month, the value taken by foreign markets having been £49,446, 
against £47,231. Forthe four expired months of the year the value 
was £193,567, against £180,901. The principal increasing market 
was Australasia and the chief decreasing market Brazil. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE tendency of the market in this district is by no means so 
encouraging now as it has been for a long time, for new business 
is conspicuous by its absence, deliveries have slackened, and prices 
are moving against the producers. The course of the market for 
the next half-year seems to be rather uncertain, and buyers are 
disposed to hold off until they can see their way more clearly than 
at present, The erratic movements in warrant prices disorganise 
the market, and it can hardly be expected that any important 
business will be done under such circumstances. There is no pres- 
sure to buy, but at the same time it is only fair to say that there is 
none to sell, as producers are still very weli supplied with con- 
tracts which will take all the iron they can make for some weeks 
to come ; indeed, very little iron can be bought for delivery before 


the end of this half-year. It is the lack of new business that is 
rather disquieting traders, and this lack has been more noticeable 
this week than in any week this year. Itis felt, moreover, not in the 
pig iron trade alone, but also in most branches of the finished iron 
and steel industries, as well as the shipbuilding and allied trades. 

At the same time great difficulty continues to be experienced in 
getting pig iron for early delivery, the current production being 
short of the orders which have been taken, and there is no stock 
upon which to fall back, except a little held by three or, at most, 
four firms. The others are not even abreast of their contracts, and 
steamers which have been chartered are frequently much delayed, 
though this month the shipments are not on so large a scale as 
those of iast month, or of the corresponding month last year—a 
fact which has some influence in easing the market, though it is 
in a measure partly due to the circumstance that plenty of iron 
cannot be got to send away. This month’s exports of pig iron 
from the Cleveland district are 18 per cent. below those of last 
month, and 38 per cent. below those of May, 1899. The deliveries 
to Scotland are not half those which were recorded a year ago, but 
that cannot well be otherwise when the relative prices of Cleve- 
land and Scotch pig iron are taken into consideration. Scotch 
founders will hardly continue to take Cleveland iron when it costs 
them several shillings per ton more than Scotch. Hitherto this 
year the decrease in the deliveries to Scotland and Wales has been 
counterbalanced by increases to the Continent, but this month 
there is a decrease also in the oversea shipments, these being 
37 per cent. less than those in May, 1899. The total ——— of 
pig iron from the Cleveland district this month, to Wednesday night, 
reached 27,528 tens, whereas last month 36,772 tons were sent 
away, and in May last year 44,636 tons, both to 9th. 

Cleveland warrants have been falling in value ever since Easter, 
when they touched 78s. 84d. cash buyers—the best price of the 
year—and since then the drop has been 4s. 11}d., bringing the 
price down to what it was about the middle of March. Scotch 
over the same period has fallen about 7s., and Cleveland warrants, 
which at Easter were 1s. above Scotch, are now 3s. 1d. above. 
The present prices of Cleveland iron appear to be considered too 
high as compared with those of iron made in other districts, and . 
also in view of the probability there is of American iron competi- 
tion being resumed in neutral markets. But makers are not pre- 
pared to lower their quotations much as long as they have their 
order books well filled. All the week they have adhered to 77s. 
per ton as their price for early deliveries of No. 3 Cleveland G.M.B. 
pig iron, but odd lots have been obtainable from second hands at 
76s. and even 75s. 6d. The opinions of buyers and sellers differ 
widely in regard to the prices that should rule for forward delivery. 
Makers do not seem to be prepared to quote, but merchants would 
accept orders for execution between July and December next at 
74s. 6d. per ton for No. 3. This, however, was considerably more 
than consumers were prepared to pay. No. 1 Cleveland pig ‘iron 
was sold at 78s.; No. 4 foundry, on Wednesday, was quoted at 
74s. 6d., and grey forge at 73s. 6d. 

Hematite pig iron is extremely scarce, and nothing can be done 
in the way of increasing the production, because of the short sup- 
plies of coke. The price of coke, too, is out of proportion with 
that of pig iron. It has been considered that a fair price for coke 
delivered at the furnaces was one-third of that ruling for No, 3 
Cleveland pig iron; and if that were so to-day, ordinary coke 
would be obtainable at about 25s., whereas at least 28s. 6d. per 
ton has to be paid, and it is extremely difficult to get it at that or 
any other figure. The quality of the coke supplied, moreover, is not 
equal to what it was, and it requires a larger quantity to be used per 
ton of pig iron made. The cost of coke used per ton of Cleveland 
pig iron produced cannot now be much short of 32s., where the 
coke has to be bonght in the open market. For mixed numbers of 
East Coast hematite pig iron 87s. 6d. is now the quotation, and less 
will not be taken by the makers, who have plenty of orders and can 
afford to wait. Rubio ore is realising fully 21s. per ton, delivered 
at wharf on Tees or Tyne. 

The stock of Cleveland pig iron in Connal’s public warrant stores 
on 9th inst. was 26,835 tons, a decrease this month of 1543 tons. 
The stock of hematite pig iron was 3487 tons, decrease for month 
573 tons. The stock is not declining this month at such a rapid rate 
as has been reported for several months past, but the quieter ship- 
ments will account for that. 

A lull in the demand is reported in most branches of the manu- 
factured iron and steel industries, consumers holding off because 
of the unsettled state of the warrant market. At present pro- 
ducers are very firm in their quotations, as they cannot well reduce 
them while the cost of materials, and particularly of fuel, remains 
so high. Besides this, they are in no want of orders, as they have 
orders which will occupy their establishments for a considerable 
period yet. The quotation for common iron bars is £9 19s., best 
bars £10, steel ship plates £8 7s. 6d., steel boiler plates £10 s., 
iron ship plates £8 10s., steel ship angles £8 5s., iron ship angles 
£8 7s. 6d., heavy steel rails £7 15s. per ton, all less 25 per cent. 
f.o.t. except rails, which are net. Good orders have within the 
last fortnight been secured in the district for girder and bridge 
work, 

There has been shipped this week at Middlesbrough dock for 
Japan a 47-ton gun, which has been made at the Elswick Works of 
Sir W. G. Armstrong, Whitworth, and Co. 

The refusal of the North-East Coast Federation of Engineering 
and Shipbuilding Employers to concede the advances claimed for 
the second time by the members of the Amalgamated Society of 
Engineers has led to the men holding a conference and 
passing a resolution in favour of refusing to work overtime till 
the advances be granted. The advantages claimed are :—Engine 
shops, 2s. 6d. per week on time rates and 5 per cent. in piece prices, 
and shipyards, 2s. weekly on time rates and 10 per cent. in piece 
prices. Another conference with the employers has been asked 
for. 

The coal trade continues in a very satisfactory state in all 
branches ; indeed, the demand generally is so strong that coal- 
owners can hardly keep pace with it, and they have very little 
coal for sale for the current month’s delivery. There is now no 
difficulty about getting steamers—the difficulty is to get them 
loaded without delay. The coalowners are in a very strong posi- 
tion indeed. The demand for gas coals usually falls off at this 
time of the year, but at present there is no sign of any abatement in 
the requirements of consumers, and prices are as strong as they 
were in the early part of the year, at least 17s. per ton f.o.b. 
having to be paid for best Durham gas coals, and 17s. 6d. is more 
generally quoted. Best steam coals are up to 19s. and 20s. per 
ton f.o.b., and smalls, which are extremely scarce, cannot well be 
had under 13s. Coking coal is in much request, especially for 
export, and 17s. has to be paid for it, about the same price being 
asked for ordinary unscreened bunkers. Foundry coke for export 
is quoted at 35s. to 36s. f.o.b., and blast furnace coke of medium 
quality has been raised to 28s. 6d. at the furnaces in this district. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron market has been very irregular this week, and com- 

aratively little business has been done in warrants. Business has 
on done in Scotch warrants from 71s. 7d. to 69s. 7$d. cash, and 
71s. 94d. to 69s. 103d. one month. Cleveland warrants have sold 
in small quantities, owing to their scarcity, at 74s. 74d. cash, 
73s. 103d. for delivery in fifteen days, 73s. 8d. for twelve days, and 
73s. 10}d. for one month. Cumberland hematite warrants have 
been done at 83s. 4d. to 81s. 3d. cash, and 82s. to Sls. 3d. one 
month. There is a good deal of uncertainty in the market owing 
to the corner in hematite. 

The prices of Scotch makers’ iron are as follows :—Govan f.o.b. 
at Glasgow, No. 1, 72s. 3d.; No. 3, 72s.; Monkland, not quoted ; 
Wishaw and Carnbroe, Nos. 1, 79s. 6d.; Nos. 3, 77s.; Clyde, No. 1, 


88s. 6d.; No. 3, 78s. 6d.; Gartsherrie and Calder, Nos. 1, $9s.; 
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Nos, 3, 79s.; Summerlee, No. 1, 91s.; No. 3, 80s.; Coltness No. 1, not 
quoted ; No. 3, 80s.; Glengarnock at Ardrossan, No. 1, 87s. 6d 
No. 3, 78s.; Eglinton at Ardrossan or Troon, and Dalmellington 
at Ayr, Nos. 1, 79s. 6d.; Nos. 3, 77s.; Shotts at Leith, No. 1, 90s.; 
No. 3, 79s.; Carron at Grangemouth, No. 1, 90s.; No. 3, Sls. 6d. 
per ton. 

Since last report there have been several changes in the furnaces, 
which do not, however, atfect the total output, which is practically 
the same as last week. ‘There are 40 furnaces producing ordinary 
pig iron, 39 hematite, and 6 basic iron, the total of 85 comparing 
with 83 at this time last year. 

Stocks of pig iron continue to decrease, although the reduction 
this week is not so great as before, owing to the holidays. The 
decrease in the Glasgow warrant stores amounts to 4550 tons, 
making the total reduction since the beginning of the year 94,550 
tons. The total stocks in these stores now amount to only 150,700 
tons, which is much smaller than has been the case for many years. 

The business in Scotch hematite pig iron is active, there being 
little or no diminution in the consumption in steel works. The 
prices of this class of iron, however, have fallen in sympathy with 
the break in warrants, and merchants now quote 88s. per ton for 
delivery at the steel works. 

The finished iron and steel trades are very busy, but while there 
is a great amount of work still to be given out, the fresh contracts 
being entered upon are, as a rule, only such as cannot be post- 
poned. There is a strong impression that prices of raw material 
and fuel are at length seriously checking the inflow of new busi- 
ness, at the same time there are causes at work which will likely 
produce a great deal of employment for a long time forward. 
Among these are the developments connected with the spread of 
electric power and lighting, and the enormous amount of work 
which is everywhere being done under the auspices of county 
councils. In addition, much is expected from South Africa after 
the war in the shape of orders for railway and bridge building 
material. 

Main coal is quoted f.o.b. at Glasgow, l4s.; steam, 14s. 6d. to 
14s. 9d.; splints, 14s. 6d. to 15s.; and ell, 15s, to 16s. per ton. A 
number of the Scottish Town Councils have been arranging their 
coal contracts for gas for the coming year, and they find that coal- 
masters are asking a large advance in price, which amounts, in the 
case of Glasgow for instance, to from 4s. to 5s. per ton. The 
Glasgow contracts for the year run up to about 600,000 tons, 
mostly splint coal. The immediate result of the advance prices 
paid for gas coal will undoubtedly be a marked increase in the 
— of gas. It is expected that Glasgow gas will be raised about 
3d. per 1000ft. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE leading features of the coal trade continue to be scarcity, 
and advancing prices of best steam, improved figures for coal 
generally, and the maintenance of house coal quotations, which, 
owing to the weather and the rigidity in the coal trade, have 
not yet begun the usual spring decline. A notable feature in con- 
nection with the coal trade has been the advance in pitwood. 
After fluctuating for some time from 18s, to 20s., prices 
advanced last week to 27s., and the opinion on ‘Change, Cardiff, 
is that as the demand is strong, and supplies from France 
and Spain coming in slowly, that high prices must prevail. 
This week it was stated that a colliery firm at Cardiff had 
entered into a contract for the supply of 50,000 tons during 
the year at 22s. 6d. for usual, and 25s. for special sizes. This may 
be true, but those who study the fluctuations of the trade, and 
recall the fact that scarcity invariably leads to the pouring in of 
timber from all sources, and to a prompt fall in prices, have little 
faith in quotations remaining so high. Moderate prices may be 
expected to continue. This week’s importations have come in 
freely from Bayonne, Brest, L’Arent, Villa Garcia, Hennebout, and 
“timber” from Norway and Gothenburg. Nearly 2000 tons came 
into Swansea alone last week. Export coal totals at all ports 
were large, Swansea reaching close upon 50,000 tons ; and Newport 
and Cardiff fair averages considering the late holiday influences, 
Included in Swansea shipments were large cargoes for France, 
— Germany, Cape Town, San Francisco, and the United 

tates. 

Animation continues in all coal matters, and the time is re- 
garded as favourable for floating new companies, and putting coal 
properties into the market. 

Amongst new companies are the Halford Rhondda Colliery 
Company, formed to work the Gelli Whion seam ; and the Dillwyn 
Company, Neath. Both are adapted to the means of small pro- 
prietors, shares being at £1. There is a keen demand for coal 
and iron shares. This week Albions, Cambrian Prefs., Ebbw 
Vales, and Internationals are favoured ; Lewis Merthyr Deben- 
tures are at 3} prem.; Rhymney, Mon., and Tredegar both show 
improvements. 

I regret to note the death of Mr. John Price, M.E., for many 
years associated in colliery developments, and for some time 
manager at Treharris, and also at Clydach Vale. Mr. Price, who 
was in his sixty-sixth year, belonged to the old school, and in 
=" to ability as a coal manager was interested in Eistedd- 

an, 

Closing coal prices, Cardiff, were as follows:—Best steam, 
22s. 6d. to 24s. 6d.; seconds, 20s. to 21s. 6d.; drys, 18s. to 19s.; 
best steam small, 16s. 6d. to 16s, 9d.; seconds, 16s. to 16s. 3d. 
drys and other inferior sorts, 14s. 9d. to 15s,; best Monmouth- 
shire semi-bituminous, 20s. to 21s.; seconds, 18s. to 18s. 3d.; 
No. 3 Rhondda, 22s. 6d. to 23s.; brush, 20s. to 21s.; small, 18s. 6d. 
to 19s.; No, 2 Rhondda, 17s. 3d. to 17s, 6d.; through and through, 
16s. 9d. to 17s. 3d.; small, 16s, to 16s. 3d. 

Patent fuel continues in good demand. Swansea last week came 
pay its old figures, exporting over 11,000 tons, Algeria taking 
5000 tons, and France, Russia, and Italy large cargoes. Cardiff 
this week sent one cargo alone of 2500 tons to Savona, and another 


large one to Masshowah. 
Cardiff prices, 21s. to 22s, 6d. Coke: furnace, 30s. to 31s, 6d.; 
ial, 37s. to 38s. Pitwood, 26s. to 


foundry, 32s. 6d. to 33s. 6d.; s; 
28s. Iron ore: best Rubio, 20s. to 20s. 6d.; Tafna, 19s. 3d. to 
19s, 6d. c.i.f. 

Swansea coal prices this week were :—Anthracite, 17s. 6d. to 
18s.; seconds, 15s. to 15s. 6d.; ordinary large, 13s. to 13s. 6d.; 
small rubbly culm, 10s. to 10s, 3d.; steam coals, 21s. to 22s. 6d. 
This is a distinct advance from the 20s, solong retained. Seconds, 
17s. 6d. to 18s.; bunkers, according to quality, 16s. to 16s. 6d.; 
small, 14s, 6d. to 15s., cash thirty days less 2}. Bituminous coals 
continue subject toarrangement. Patent fuel, 18s. to 20s. Coke: 
furnace, 30s. to 3ls.; best foundry, 32s. 6d. to 35s.; oven, 20s. to 
21s., ex ship. 

Mr. Lowther, formerly one of the chief mineral superintendents 
of the North-Eastern Railway, has been appointed traffic manager, 
Port Talbot Railway and Docks. 

This week Swansea electric tramway will be examined by 
Government inspector, and then, it is anticipated, be put into 
practical operation. 

The iron and steel trades continue in a most prosperous con- 
dition, and all that is wanted is a greater abundance of labour. 
This is observable in all parts of the district, and much credit is 
due to the several managers for their efforts to make good the de- 
ficiency. Swansea notifies a reduction of 10,710 tons in pig iron 
stocks, and another prominent fact is the quantity of pig iron 
being literally poured into the Welsh works from all quarters. 
Last week Swansea imported close upon 3000 tons; over 1500 
tons pig and spiegel came into Newport, Mon., from Washington ; 
and 900 tons from Maryport. In the matter of Spanish ore, the 
full volume of imports has now been resumed. Ebbw Vale and 
Blaenavon have received very large ‘oes this week. Cyfarthfa 


and Dowlais, Wright, Stephens, and Briton Ferry are also import- 


ing largely, and giving the assurance of ample trade. Swansea's 
import was 2200 tons. 

On Change, Swansea, this week, it was stated that pig iron 
prices had fallen, evidently from speculative action. Scotch at 
the end of the week was 1l]d., Middlesbrough 44d., and hematite 
1s. 34d. lower than last week. Market rather flat. Imports of 
scrap iron and old rails have been very heavy. One large consign- 
ment of steel rails to Kurachee has taken place ¢/@ Cardiff, and 
parcels of rails, tin-plate and merchant bars have been numerous. 
In finished iron and steel prices remain eye unaltered. 'Tin- 
plate business is more inactive than the outlook justities, but a 
good deal of this is owing to the contest now being waged in the 
trade ; first the fight, asit strikes the observer, of the millmen for 
a 5 per cent. advance, then the action amongst the steel mill 
hands, and now the ferment amongst the annealers. 

The latest phase of the question was presented on Tuesday at 
Swansea, when a joint meeting of the Conciliation Board of em- 
ployers and men met, to see if an arrangement could be brought 
about. There was a long discussion, and in the end the offer of 
employers of 24 per cent. was withdrawn, and instead the 1874 list 
offered, certain, until the 3lst December. Then followed another 
discussion, the men’s representatives contending that it be con- 
tinued longer. This was again conceded to the 3lst March, and 
subsequently to 30th June, 1901. Unfortunately for the interests 
of trade, no decision was arrived at, and the matter is now sub- 
mitted to the men by their leaders, and the question left, ‘‘ Will 
they take action, and support the demand for 5 per cent. by 
striking work ?” 

An advance of 5 percent. to steel workers is promised next month 
in the Swansea Valley. Steady work is going on, with the excep- 
tion of one or two places where machinery is being renewed. ‘The 
total make last week was large, 86,769 boxes, and as shipments 
were less, 64,409 boxes, stocks were increased, and now stand at 
236,879 boxes. Other industries in the Swansea district are doing 
well. The new sulphate of copper works at Llansamlet commence 
operation this week, the general manager is Mr. Ansley. Spelter 
and copper establishments are busy, so also Mannesmann Tube 
Works and blast furnaces. Silver and other refractory ore 
establishments are all active. Engineering showsas brisk as usual. 

The latest market quotations iron and steel, Swansea Exchange, 
are as follows:—Pig iron: Glasgow warrants, 71s. 6d., 71s. 5d., 
71s. 7d., cash ; hematite, No. 3, 74s. 7d., the other numbers in 
proportion ; hematite warrants, 83s, 6d. for mixed numbers, f.o.b. 
Cumberland, according to brand. Welsh hematites, 90s. Welsh 
bars, £9 10s. to £9 12s. 6d. ; angles at usual extras. Sheet iron, 
£11 2s. 6d. to £11 7s. 6d. ; steel, £11 to £11 5s. ; usual extras for 
higher gauges. Steel rails, heavy section, £7 7s. 6d. to £7 7s. 10d.; 
light, £8 7s. 6d. to £8 10s. Bessemer steel, tin-plate bars, £7 5s. ; 
Siemens tin-plate bars, best, £7 7s. 6d. Billets and blooms, d.d. 
Midlands, £7 15s. to £8. ; 

Tin-plates: Bessemer steel coke, 16s. to 16s, 3d.; Siemens, 
16s. 3d. to 16s, 6d. ; ternes, per double box, 28 by 20 C, 30s., 31s., 
to 34s. ; best charcoal, 16s. 6d. to 17s. ; big sheets for galvanising, 
6ft. by 3ft. by 30 g., per ton, £15 10s. to £15 15s. ; finished black 
plates, £12 10s, to £12 15s. ; Canadas, £12 to £12 2s, 6d. ; galvan- 
ised sheets, 24 g. £15, 26 g. £16. 

Copper: Chili bars, £75 15s. to £75. Block tin, £135 5s, to 
£135. Spelter, £21 17s. 6d. Lead, £17 5s. 

One is reminded of the old difficulties in the introduction of 
machinery in the clothing districts by a case at Newport, Mon., 
last week. The gas company had adopted a mechanical stoker to 
the displacement of manual labour, and as London artisans were 
employed something like a riot ensued, and had to be vigorously 
suppressed, 

regret to announce the death by accident of Mr. Sims, of 
Neath, one of the best known of Great Western Railway officials. 
He was divisional traffic inspector, and had control of the 
mineral and goods tratfic from Bridgend to Milford Haven. 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


Forces and foundries are, without exception, well employed in 
the Rhenish- Westphalian district, as well asin Silesia. Production 
in pig iron is still lower than consumption, demand for all sorts of 
crude iron remaining very large, and the works are unable to 
supply all that is required. The malleable iron trade is likewise 
animated, and the orders booked by the rolling mills and steel 
works reach in many cases far into the last quarter of the year. 
Business in merchant iron continues very active ; in Silesia the 
tone in this branch of the iron trade is, perhaps, just a little less 
animated than a few weeks ago, dealers and consumers having 
purchased heavily in March and April, but as the mills are well 
provided with contracts, the slight reserve shown on the part of 
buyers does not in the least affect them. In structural and 
engineering requirements consumption is brisk and regular, and 
the outlook satisfactory. The high prices that are being quoted 
for most articles are, as a rule, paid without questioning, and-many 
shops are not at all anxious to secure fresh orders for the present, 
being well sold forward, they frequently refuse to fix a term of 
delivery, as they cannot secure regular supplies in raw material. 
Girders and heavy plates are enjoying an exceptionally brisk 
inquiry. 

The RheinischeWestphalische Zeitung has given the following 
statistic figures concerning the German foreign trade in iron and 
steel for the first quarter in 1900, which show that import was 
198,085 t., against 130,963 t. for the first three months in 1899, 
and 103,425 t. in 1898, while export amounted on 364,810 t. 
against 387,596 t. in 1899, and 386,572 t. in 1898. 

Import in scrap iron was 21,201 t., against 13,900 t. in 1899 and 
5403 t. in 1898 ; export: 9707 t., against 16,433 t. and 23,003 t. 
Pig iron, import: 134,190 t., against 81,929t., and 75,576 t.; 
export: 34,712 t., against 49,570 t. and 36,772t. Angles, export : 
48,955 t., against 47,570 t. and 41,177 t. Fish-plates and sleepers, 
export: 86,095 t., against 7306 t. in 1899. Rails, export: 34,690 t., 
against 29,829t. and 27,714t. Malleable iron bars import: 
10,265 t., against 6040t. and 4840 t.; export: 39,553 t., against 
56,486 t. and 68,763 t. Ingots, import: 466 t., against 424 t. and 
361 t.; export: 5135 t., against 7248 t. and 10,175 t. Malleable 
iron plates, import: 1368 t., against 366 t. and 479 t.; export: 
38,277 t., against 39,547 t. and 35,423t. Finished plates, import: 
1480t., against 1437 t. and 1295 t.; export, 2104 t., against 1482t. 
and 1443 t. Tin sheets, import: 5269 t., against 5158 t. and 
2100 t. Iron wire, raw, import: 1765 t., against 1975 t. and 
1573 t.; export, 22,865 t., against 23,796 t. and 24,716 t. Iron 
wire, galvanised, coppered, &c., import : 306t., against 352 t. and 
272 t. ; export, 20,544 t., against 16,689 t. and 23,912t. Raw cast- 
ings, import: 4429 t., against 5778 t. and 2173 t.; export: 7806 t., 
against 6966 t. and 6210t. Bridges and parts of bridges, import : 
215t., against 704t. and 51t.; export, 1551 t., against 585 t. and 
695 t. ire rope, import: 42t., against 43t. and 21 t.; export: 
576 t., against 720t. and 660t. Axles, tires, wheels, and buffers, 
import: 643t., against 863 t. and 755t.; export: 12,326 t., against 
9561 t. and 8426 t. Gun barrels, export: 206t. against 42t. and 
53t. Tubes, import: 8008 t., against 4962 t. and 2578 t. ; export : 
10,300 t., against 7044t. and 7406t. Iron and steel manufactured 
goods, import: 4092 t., against 3368 t. and 2569t.; export: 
26,194 t., against 44,277 t. and 40,071 t. Wire nails, export: 
13,958 t., against 11,362 t. and 13,394t. Screws, import: 208t., 
against 70t. and 59 t.; export: 625 t., against 601 t. and 433t. 
Enamelled articles, import: 89 t.; export, 4085 t. Sewing 
machines, import: 397 t., against 271t. and 343 t.; export: 
1376 t., against 1183t. and 993t. Bicycles and parts of bicycles, 
import: 102 t., against 139 t. and 235t.; export: 425t., against 
495t. and 403t. Needles, export : 329t., against 266 t. and 263t. 
Pens, import: 28 t. 


There is a further improvement perceptible in the position of the 


Austro-Hungarian iron market, demand and employment hay; 

increased upon the week, and as there is a particularly ag 
quiry felt for girders, the price for that article wil] prok a ~ 
raised another crown shortly, For fresh orders very long te Y be 
delivery are being asked. Tms of 


Coal is still in excellent demand in Austria, with the 


8 xcepti 
house coal, which is, of course, flat. But brown cog} 5p “ 
vigorously inquired for, the brick kilns and chalk burners coneun? 


ing heavy lots. Buyers have now to all appearance, come ¢ 
conclusion that quarrelling about prices leads to no result, and _ 
are paying the enormously high prices without much questi they 
The Prague Chamber of Commerce had been requested to prone: 
the reduction in tariff for import of coal, originally granted e 
the period from February 1st to March 15th, till end of A of 
1900. The said Chamber of Commerce has, however, declared? 
further prolongation to be impossible, but is at the same tj a 
willing to grant reductions in tariff in exceptional cases, ime 

Foreign demand for iron and steel has here and there show 
falling off lately in Belgium, but on home account a most animated 
business continues to be done in every department. A ad 
number of the orders recently booked reach into the last quart 
of present year. Quotations are well maintained, on the whole re 

A rising tendency is ang af _—— on the French jro 
market ; activity is regular in all departments, and quotations ary 
firmly maintained, girders realising 270f. to 290f., steel rails, 2406 
to 260f. p.t.; while plates, as a rule, fetch 320f. to 350f, pst at 
works, 


AMERICAN NOTES. 
(From our own Correspondent.) 
New YorK, May 2nd, 1900, 

THE commercial and financial situations throughout the States 
are strong. Less business is being done day by day than a year 
ago, but a reaction is in sight for the early summer. Your corre. 
spondent has seen representatives of some of the large combinations 
and they again emphatically deny that any slump in prices j; 
probable or possible. The large wholesale houses outside of iron 
and steel interests, say that present conditions warrant their faith 
in an immense autumn trade. The gold basis, the 70,000,000 dols, 
home gold coming from our mines, the enormous railway earnings 
the increasing volume of bank money, and other causes, all make a 
strong and solid foundation. Leading authorities in pig iron say 
that an active buying movement is probable in steel irons, Last 
year our pig iron production was 13,620,703 tons. The greatest 
possible production this year will be 15,000,000 tons, and more likely 
it will not exceed 14,750,000 tons. Stocks at furnace January Isf, 
142,000 tons. Exports of iron and steel for 1899 aggregated 
1,000,000 tons. So far this year’s exports have far exceeded those 
figures. Domestic consumption is not a ton less than last year, Ip 
Chicago it is wired to-day that Bessemer has gone down several 
dollars, and that other iron has gone off 2dols. to 3dols. These 
results are improbable. Gary, the head of the Federal Steel Trust, 
says the total production of pig iron has been sold to July Ist and 
later, and that therefore lower prices area remote contingency. Al! 
reports have a strengthening effect on the market. The officials of 
large consuming interests say that they have large requirements to 
cover this summer for cars, locomotives, machinery, implements, 
pipe, &c., and that they do not anticipate placing their orders at 
much less than current quotations. Very large orders for rails, 
shapes, plates, pipes, and bars, will be placed in June according to 
the best views to be had. The election is not regarded as a dis. 
turbing factor, as there are no evidences of a political upheaval in 
the West. The bankers are satisfied with the situation, and believe 
that the industries are on a safe foundation as to prices. The 
safest view to take is that there are buyers for all the material our 
mills and furnaces are able to produce this year. Some large steel 
interests have had a sort of canvass made by their agents to ascer- 
tain approximately the volume of business for the last half of the 
year. These reports are in their nature something like guesses, 

ut they were carefully made, and the heads of the steel industry 
have accepted them in confidence. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market is very strong, and prices have advanced 
both for large and small. House coal in good demand, and prices 
very firm. Exports for week ending May 5th were : Coal, foreign, 
50,875 tons; coastwise, 10,198 tons. Imports for week ending 
May 8th were: Iron ore, 6600 tons ; manganese, 2650 tons ; pig 
iron, 2550 tons ; pitwood, 804 loads, Pitwood has gone up in price 
very considerably, owing to the scarcity. 

Coal :—Best steam, 21s.; seconds, 19s.; house coal, best, 18s.; 
dock screenings, 15s. 6d.; colliery, small, 14s 6d, to 15s.; smiths’ 
coal, 16s. Pig iron :—Scotch warrants, 69s. 9d.; hematite warrants, 
81s. 6d. f.o.b. Cumberland ; Middlesbrough No. 3, 73s, 6d. prompt. 
Iron ore :—Rubio, 20s. 6d. to 21s.; Tafna, 19s. 6d. to 20s. Steel: 
—Rails, heavy sections, £7 7s. 6d. to £7 10s.; light ditto, £8 7s. 6d. 
to £8 10s. f.o.b.; Bessemer steel tin-plate bars, £7 5s.; Siemens 
steel tin-plate bars, £7 7s. 6d., all delivered in the district, cash. 
Tin-plates :—Bessemer steel, coke, 16s. to 16s, 3d.; Siemens, coke 
finish, 16s. 3d. to 16s, 6d. Pitwood very scarce. London Ex- 
change telegram :—Copper, £74 10s. ; Straits tin, £135 5s, Freights 
steady. 


TRADE AND BUSINESS ANNOUNCEMENTS. 


ON the 9th inst. a company was registered under the title of 
T. Coulthard and Co., Limited, to acquire and carry on the busi- 
ness of spindle and ring makers, machinists, motor vehicle makers, 
engineers, boiler makers, and iron and brass founders, now carried 
on under the style of T, Coulthard and Co., at Preston. 

Mr. 8. Fidden, who was recently appointed manager of the 
Sheffield Corporation Electric Light Works, terminates his en- 
gagement at Greenock on May 12th, and will take up his Sheffield 
duties a few days later. Dee 

It is announced that Mr. Henry Adams, of 60, Queen Victoria- 
street, E.C., has taken Mr. Hal Williams into partnership, and that 
the firm will be known as Adams and Williams. 1 ae 

We learn that Mr. F. J. Down is severing his connection with 
Laing, Wharton, and Down, Limited, and will shortly establish a 
business in London for supplying specialities for electric traction 
and lighting contracts. i 

William Doxford and Sons, Limited, shipbuilders, engines 
boilermakers, &c., Pallion Shipyard, Sunderland, have this wee' 
been asking the public to subscribe for 5 per cent. cumulative pre- 
ference shares and 4 per cent. debentures. The profits last year 
were £52,007, and the works, &c., are valued at £202,481. The 
business was established in 1857, and the peo company oo 
incorporated in 1891. The company are the proprietors of t r 
patents for the turret deck steamers, first introduced in 1893, ee 
of which sixty-four have since been built. They alsoown the a 
rights for the Bell-Rockcliffe system of plating. Their yar 
being enlarged, so that it will have a capacity of over 60,000 ton 
gross register per annum, or over double the present output. 


NortH SHore Bripce, SypNeY.—In order to extend the - 
for submitting designs and tenders for the proposed bridge se 
Sydney Harbour, notice is given that tenders and designs Wa Ve 
deposited at the office of the Agent-General for New South > at 
9, Victoria-street, Westminster, as well as at the Departmen ps 
Public Works, Sydney, New South Wales, not later than noon 
August Ist, 1900, 
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LAUNCHES AND TRIAL TRIPS. 
steel screw steamer; built by, The 


3 Engineering and Shipbuilding Com- 
Laxevangs "8" the order of, V. D. Ohe and 


ay, Bergen; to the onder 
pa Bergen ; dimensions, 236ft., 31ft. 10in., 
]5ft. 8in.; to carry, 1500 tons deadweight ; 


‘ riple-expansion, 560 indicated horse- 
engines rutructed. by, the builders ; trial trip, 
Kpril 28th, 105 knots. 

MonsovTH, cargo and cattle steamer ; built 
by, Sir Raylton Dixon and Co., Limited ; to the 
order of, Elder, Dempster, and Co.; dimensions, 
gu0ft., 48ft.. and 36ft. Sin. to shelter deck ; to 
carry, 6500 tons deadweight on light draught ; 
engines, triple-expansion, 25in., 4lin., and 69in., 
by 48in, stroke, pressure 180 Ib.; constructed by, 
sir C. Furness, Westgarth, and Co., Limited ; 
launch, May Ist. 

HAZELHOLME, steel screw steamer ; built by, 
Joseph L. Thompson and Sons, Limited ; to the 
order of, Hine Bros., of Maryport ; dimensions, 
gesft., 4oft. 3in., and 26ft. 7in. moulded ; engines, 
triple-expansion, 23in., 39in., and 66in., by 42in. 
stroke, pressure 180 1b.; constructed by, George 
Clark, Limited, of Sunderland ; telescopic masts 
for Manchester Ship Canal, Phorson’s hydraulic 
trigger used for launching ; launch, May Ist. 

DENABY, steel screw steamer; built by, Wm. 
Gray and Co., Limited; to the order of, The 
Denaby and Cadeby Main Collieries, Limited, of 
Hull; dimensions, 336ft., 47ft., 24ft. 10in. ; 
engines, triple-expansion, 24in., 38in., and 64in., 
by 42in. stroke, pressure 160 lb.; constructed by, 
the builders ; trial trip, May 2nd, 11 knots light. 

HeaTHCRAIG, steel screw steamer; built by, 
Craig, Taylor, and Co.; to the order of, Deas, 
Foster, and Co., of London ; dimensions, 372ft., 
4ft., and 30ft. llin. moulded; to carry, 7100 
tons deadweight, and has bulk capacity of 8500 
tons; engines, triple-expansion, 25in., 42in., and 
68in., by 4Sin. stroke, pressure 180 lb. ; con- 
structed by, The North-Eastern Marine Engineer- 
ing Company, Limited ; launch, May 3rd. 


CATALOGUES. 


Ransome and Marshall, Liverpool.—Price list 
of vertical cross-tube boilers, 

Robert Middleton, Sheepscar Foundry, Leeds. 
—Set of circulars of briquette-making machinery. 

The Horseley Company, Limited, Tipton. Leaflet 
of sections of floor plates.—This company has re- 
cently built a press capable of pressing corrugated 
and arched floor plates up to 32ft. inlength. The 
sections shown on this sheet give some of the dies 
which are in stock. 

The British Mannesmann Tube Company, 
Limited, Landore, R.S.0., South Wales.—Copy- 
right catalogue of weldless steel tubes, fittings, 
gas bottles, poles, and tubular specialities. This 
isa neatly-appointed little work, well illustrated, 
tabulated, and indexed. 

James Watt and Co., Soho Foundry, Smeth- 
wick.—This brochure contains illustrations and 

iculars of the oldest steam engine, which was 
uilt by this firm in 1776, also two modern triple- 
expansion pumping engines recently set to work 
for the Birmingham Canal Navigations at their 
Walsall pumping station. 


CALENDAR FoR 1900.—The fifth month is some- 
what late for a calendar of the year to make its 
appearance, and the producers of such articles at 
this period of the year require to bring out some- 
thing particularly attractive to render them 
acceptable. The wall calendar which the B. and 
8, Folding Gate and Lift Company, of John-street, 
london, W.C., is just issuing certainly compen- 
sates for its tardy appearance by its excellence 
and the good taste shown in its production. On 
a dark green mount there is a photographic repro- 
duction of a picture by a well-known artist, and 
at the foot of the picture are secured the twelve 
monthly tear-off slips, so that they do not detract 
from the general pictorial effect. 


_ NAVAL ENGINEER APPOINTMENTS. —The follow- 
ing appointments have been made at the 
Admiralty :—Staff Engineer: Walter Brown, to 
the Magdala, additional, for the Abyssinia. 
Chief Engineers: Edward A. Short, to the Vivid, 
additional, for the Apollo ; William Ryan, to the 
Melampus. Fleet Engineers: George T. Sim- 
mons, to the Revenge ; George W. Barry, to the 

illies. Engineers: Thomas A. Wallice, to 
the Hebe, in lieu of a Chief Engineer ; Robert A. 
Hunter, to the Revenge ; James P. Leahy, tothe 
Victorious ; Harry G. Andrews, to the Pembroke, 
additional, for the tender Avon; Harold E. H. 
Ash, to the Pembroke, additional, for the tender 
Cynthia ; Frederick J. Page, to the Vivid, addi- 
tional, for the Fervent ; Lewis J. Watson, to the 
Duke of Wellington, additional, for the Fervent. 
Acting Engineer: Harry E. J. Reynolds, to the 
Pembroke, additional, for service in torpedo 
store, Chatham. Assistant Engineer: Cuthbert 
J. Green, to the Royal Sovereign. 


THE INSTITUTION oF JUNIOR ENGINEERS.—On 
Saturday, 5th May, a visit was paid by this In- 
stitution to the Bromley depét of the Poplar 
District Board of Works. e members were 
oe over by Mr. J. Williams, one of the officers 
Aa Board, and Mr. 8, Street, clerk of works. 

e depot includes a dust destructor, power stone 
sung, and clinker grinding, for the manufac- 
- of footway paving, kerb, and channel, from 

@ residue of the destructor. All the steam 
ee to drive the various machines is raised 
of the dust refuse. There 

steam disinfecting apparatus, engineeri 

—_ of erection, were seen, and their general 
explained. Mr. W. DeRitter, 
err of council, expressed the acknowledg- 
Posey of the visitors for the reception poate 
th referred to the great economy of the system 
ey Mr. member of the 

» In responding, alluded to the excellent 
— shown in the working of the depdt, due to 
te methods introduced by Mr. Williams in 
oe ection with the destructor, and manufacture 
the Pe stone. The latter was used not only in 
H wee district, but also at Charlton, by Mr. 
Works, cCarthy, of the Lee District Board of 


THE PATENT JOURNAL. 


Condensed from ‘The we Oficial Journal of 
‘atents.” 
Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


27th April, 1909. 


7784. DistRipuTION of CURRENT for ELectRIc TRACTION, 
G. Davis, London. 

7785. Boorn’s Batt Castor, F. Booth, Colwyn Bay. 

7786. Swine Cuairs, R. Rainsford.—(s. F. Gardiner, 
United States.) 

7787. TRestLes, R. Rainsford.—(7. Milne, Canada.) 

7788. Trouser Ciips for Cyciina, F. V. Collins, Bir- 
minghain. 

7789. Ratt Connector, E. Brearf, Addingham., 

7790, DeTacHABLE SprinG for Carvinc Forks, 8. 
Mockett, London. 

7791, Knire CLEANER, E. A. Wills, Portsea. 

7792. ELECTRICALLY-OPERATED Brakes, H. C. Longs- 
don and 8. Dale, Keighley. 

7793. Dick Boxes, D. Macdonald and The Reason 
Manufacturing Company, Limited, Brighton. 

7794. Steam Hoists, G. P. Houston, Bristol. 

7795. Execrric Licut Firrincs, H. W. Calderbank, 
Manchester. 

779. FILLinc Fountain Pens, J. H. Stones, Man- 
chester. 

7797. Burners for Licutine, J. Wilkinson, London. 

7798. Gas Enaines, J. Wilkinson, London. 

7799. ATTACHING Sticks to ALMsNacs, F., A., and C. 
Billing, Birmingham. 

7800. Drivinc Bett, J. B. Denton, Huby, near 
Leeds. 


Macuine, C. R. Urquhart, 

Leith. 

7802. Vent and AiR STERILiser, F. O'’Rorke, 
Dublin. 

7808. Szat, W. C. McRae, N. Forrester, and D. McRae, 
Dublin. 

7804. Lirt-up Latcu Bo.ts, E, Vaughan, Wolverhamp- 
ton. 

7805. Utitistnc Winp J. K. Grindrod, 
Rochdale. 

7806. Winpows, J. W. Cropper, Rochdale. 

7807. Switcues, G. W. Helt and A. J. Hallam, Bir- 
mingham. 

7808. AppLIaANcE for Notes, C. 8. Rolfe, Teddington, 
Middlesex. 

7809. Dyernc Apparatus, J. Major and T. J. Wood, 
Manchester. 

7810, CALICO-STRETCHING Apparatus, J. Major, Man- 
chestcr. 

7811. Breakinc Fiax, T. F. Mackie and G. Shaw, 
Belfast. 

G. Mills, Chalford Hill, near Stroud, 
Glos. 

7813. DISTANCE-REGISTERING APPARATUS, J. Whitehead 
Manchester. 

7814. Borrites, E. P. Gilman, Vancouver, British 
Columbia, Canada. 

7815. Winpows, R. R. Thom and 8. McCall, Kil- 
marnock. 

7816. Game, W. Guilford, London, 

7817. Beitinc, W. H. Raylor, London. 

7818. ARTIFICIAL TrETH, T. Townend, London. 

7819. Back-pREssURE Pepa. Stop for Cycigs, G. H. 
Jacques, London. 

7820. Fites, P. Ladewig, London. 

7821. ALuMINium and its ALLoys, W. H. Hyatt, 
London. 

7822. H. Botten and E. W. Keen, 
London. 

7823. Fotpinc Music Staxp, H. Ambler, London. 

7824. Formine the Socketep Enps of Drain Pipes, 
R. Stanley and R. H. Smith, London. 

7825. Kitns, J. H. Bale, London. 

7826. DispLayine Fags, B. Collins, London. 

7827. Rotary Enotnes, L. Legendre, London. 

7828. Brakes for Cycixes, C. H. Melvin, London. 

7829. InpIGo-vaT Dygino, O. Imray.—{The Faurbicerke 
vormals Meister, Lucius, and Briining, Germany.) 

7830. MANUFACTURE of Paper, W. Friese-Greene and 
P. E. Knell, London. 

7831. Sizves, W. H. Sincoe, London. 

7832. Furnaces, G. Chantler, London. 

7883. TRAVELLING Cranes, F. W. Tannett-Walker, 
London. 

7834. RecuLatTinc the Workino of SewaGE FILTERs, 
D. Cameron, F. J. Commin, and A. J. Martin, 
London. 

7835. Larnes, G. Pawson, London. 

7836. Doucne Apparatus, H. L. Vincent, London. 

7837. BacK-PEDALLING Brakgs for VELocIPEDES, E. 
Nestcr and J. J. Schneider, London. 

7838, Hooks for SusPENDING ALMANACS, M. Abramson, 
London. 

7839. ScREw for Suips, J. P. Ducassou, 
London. 

7840. Drawinc-orr GasEous Liquips, R. G. E. Bojobr, 
London. 

7841. MateriaL Cotiectors for Waste Waters of 
Paper Works, W. P. Thompson.—(&. Fiillner, Ger- 
many.) 

7842. MATERIAL-COLLECTING AppaRatTts, W. P. Thomp- 
son.—(E. Fullaer, Germany.) 

7843. EXTENSIBLE or Lear TaBLes, W. J. Thomas, 
Liverpool. 

7844. Specracies, C. E. Wenckheim, Liverpool. 

7845. CycLometers, C. Y. Hopkins, Birmingham. 

7846, Torcnes for Licutinc Gas Lamps, W. T. Sugg, 
London. 

7847. Supports for INCANDESCENT MANTLRs, W. T. 
Sugg, London. 

7848. SEPARATING FLours, A. Renault and G. Cusson, 
London. 

7849. Rir_es, G. Hammond and E. Lastreto, London. 

7850. TreaTiINc Hipes and Skins, W. T. Forbes, 
London. 

7851. ELecrric INCANDESCENT Lamps, O. Riebensahn, 
London. 

7852. Burctar ALarM, C. E. Spencer and J. T. 
Pethick, London, 

7858. Rerractine Bopikss, F. T. Brearley, 

mdon. 

7854. ANNEALING Furnaces and Toots, F. T. Brearley, 

on. 

7855. Brake Apparatus for RarLway VEHICLES, A. 
Spencer, London. 

7856. Maps, H. L. Bentley, London. 

7857. STEELYARDS, S. R. Fernandez, London. 

7858. AUTOMATICALLY DISPLAYING ADVERTISEMENTS, L, 
Nicola, London. 

7859. GENERATING ACETYLENE Gas, G. W. Johnson.— 
—{La Compagnie Francaise de Uacétylene dissous, 
France. 

7860. RecuLatine Gas Suprty, G. W. Johnson.—(La 
Compagnie Francaise de U'acétyléene dissous, France.) 
7861. ELecrricaAL REcIPROCATING APPARATUS, J. 

Brown, London. 

7862. for BgENDING CARDBOARD, A. Weuster, 

mdon. 

7863. Coat Gas, V. B. Lewes, London. 

7864. Drivinc GEAR for SELF-PROPELLED VEHICLES, T. 
Clarkson, London. 

7865. Mat. Cuutss, J. W. Cutler, London, 
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7866. ‘‘SimpLEX ONCE-OPENED INDICATOR BoTrTLeE,” A. 
W. Johnson, London. 

7867. MaGaziINE CAMERAS, M. E. Banger, London. 

7868. VENTILATING Houses, T. Flynn and D. Craig, 
Glasgow. 

7869. THrusT BEARING Biocks, F. W. Carver, Stockton- 
on-Tees. 

7870. SypHoN FLUSHING UIsreRNs, C. Dorrah, jun., 
Manchester, 


7871. Paint and Cav_kinc Composition, W. H. Gould, 
Kingston-on-Thames. 
7872. Bicycte Support, F. Wygal, Kingston-on- 


mes. 

7873. Press Paper, T. Lumb, jun., and J. W. and B. 
Lumb, Bradford. 

7874. EXHIBITING Stups on SHow Carps, §, Griffith, 
Birmingham. 

7875. TRawLine Devices for Fisnine, J. Appleby and 
T. Brogden, Scarborough. 

7876. VALVE LEVER for On. Ferpers, J. D, Rimmer, 


Liver; 
7877. or Set Borers, W. H. Dean, Burnley. 
7878. Knobs and Locks, J. Mason, Inchture, Perth- 


8 

7879. EFFERVESCENT Beverace, D. E. Godfrey, Not- 
tingham. 

7880. ADVERTISEMENT Sicns, J. Challis, London. 

7881. ELecrric Arc Lamp, J. Lenderyon and T. 8. M. 
Wyatt, Rogerstone, Monmouthshire. 

7882. Too. Houipers, L. W. de Grave and H. Davis, 
Derby. 

7883. AUTOMATICALLY DippInG TILEs, F. Mountford 
and W. Freakley, Hanley, Staffs. 

7884. Fitter for TREATING Sewace, J. P. Pullon.—(Z£. 
C. van Blarcom, Mexico.) 

7885. Firterinc Water for Domestic Usk, F. T. Bond, 
Gloucester. 

7886. PAPER-FEEDING APPARATUS, A. Forbes and F. 
Grover, London. 

7887. WasHING Macuives, J. T. Moxon, Sheffield. 

7888. SHop Door Locks, C. W., E., and G. A. Tonks, 
Wolverhampton. 

7889. Hosg-winpInG F. Leaver, Brighton. 

7890. CasH Titts, J. T. Leighton, Glasgow. 

7891. CycLte Gear with Brake, K. Gengnagel, St. 
Leonards-on-Sea. 

7892. CycLe Rest and Retainer, R. B. Scrymgeour, 
Manchester. 

7893. CHain Driven Macuines, M. Rothschild, Nut- 
tingham. 

7894. CoNNECTING CURTAIN BRACKETS to BEDSTEADS, 
W. Barnsley, Birmingham. 

7895. MacHines for Facinc SitupcE Doors, A. Gracie, 


‘ow. 

7896. Lirg-cuaRps for Tramcars, H. Brecknell, E. M. 
Munro, H. I. Rogers, and W. Wood, Bristol. 

7897. SunFace Contact System of ELectric TRACTION, 
E. H. Tyler and A. G. Hansard, London. 

7898. Apparatus for Hotpinc Pou.try, 8. Schomann 
and J. Dusanovic, London. 

7899. Swineinc Catcu for Lirt-up Szats, J. Green, 
London. 

7900. APPLIANCE for WasHING Linen, K. Becker, 
London. 

7901. Boors, P. Vigano, London. 

7902. ADVERTISEMENTS, R. B. Ovens and A. J. L. Pugh, 
London. 

7903. INTERLOCKING Points for C. Warren, 
London. 

7904. Vatve Casinos for BaLt-cocks, F. J. Brazier, 
London. 

7905. ARTIFICIAL FurL, The Patent Aggloment Fuel 
Syndicate, Limited, H. C. B. Forester, and J. A. A. 
Yeo, London. 

7906. Leccines, J. H. Legg, London. 

7907. Bowts for Cream Separators, C. Steimel, 
London. 

7908. LusricaTine Bearinos, H. P. Holt and Mossberg 
Roller Bearings, Ltd., London. 

7909. Veuicies, F. W. Lanchester, 

ndon. 

7910. Bracevets, A. Martini, London. 

7911. or Emv.sions of Tar O1L, J. Riitgers, 

ndon. 

7912. Warproses, H. Broughton, London. 

7913. Pump Ciip, A. Rose, London. 

7914. for Liquips, W. A. G. Schinheyder, 

ndaon. 

7915. Pipe Stays, J. Jeffreys, London. 

7916. AcruaTiNG Raitway SicNas, W. and G. Smith, 
London. 

7917. CIGAR-MAKING MACHINERY, P. A. Newton.—(The 
American Cigar Machinery Company, United States.) 
7918. Savinc PeorpLe from M. Golden- 

en, London. 

7919. OsNAMENTAL TiLEs, A. Labouch?re, London. 

7920. CoNTROLLING the Exposure of Fitms, A. Hof- 
mann, London. 

7921. MARKING PHorocRaPpHic A. Hofmann, 
London. 

7922. MaRBLING LeaTuER, W. P. Thompson.—(The 
Firm of W. Collin, Germany.) 

7928. RaiLway ORDER ReEcorpErRs, W. P. Thompson. 
—(W. R. Thomas and H. F. Lange, Vaited States.) 

7924. Sap Irons, W. P. Thompsun.—(C. 7. Johnson, 
United States.) 

7925. EARTH-CONVERTING Apparatus, A. Ducloux, 
Liverpool. 

7926. Toot for GaTHERING FLowers, W. Walthew, 
Liverpool. 

7927. WeicHING APPLIANCEs for Use, J. Trantom, 
Liverpool. 

7928. WaTER-FEED Recuator for BorLers, R. Schulz, 
Liverpool. 

7929, Fire-LicutTers, J. P. Dalby, Liverpool. 

7930. LuNG - TESTING Apparatus, C. E. Howell, 
Liverpool. 

7931. GRINDING or ‘ Fittinc Up” Spoons, A. Price, 
Birmingham. 

7932. OVERHEAD TRAVELLING CRANES, M. Doyle, 
London. 

7933. SupsTaNces for IMPREGNATING INCANDESCENT 
Mant gs, L. Pink and Vulcan, London. 

7934. INCANDESCENT Gas Burners, M. Busch, London. 

7985. ApJUSTABLE CycLE Cranks, A. Anthony, 


ndon. 

7936. Apparatus for LaBELLING Bott ies, J. Carson, 
London. 

7987. MacHINEs for WasH1nG, H. Fabian, London. 

7988. MANUFACTURING ARTIFICIAL MARBLE, K. Witz, 
London. 

7939. Drip CorrEr Ports, J. W. Mackenzie.—(J. Heekin 
and Co., United States.) 

7940. ConsrrucTING Pianos, M. 8S. F. Chantaize, 
London. 

7941. Execrric Sarety Fuse Apparatus, W. H. Beck. 
—(H. Privat, Germany.) 

7942. APPARATUS for AERATING Liquips, E. Brémond, 
London. 

7943. Fire Escapgs, M. J. J. Wingert, London. 

7944, Fiyinc Macuing, A. H. P. Blunt, London. 

7945. CoNSTRUCTING FIREPROOF FLOORING, A. Gray, 
London. 
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7946. GaLvanisino, 8. Cowper-Coles, London. 

7947. OursmpE Seats, N. K. Mackenzie, London. 

7948. Skirt Baskets, G. Glover, Leicester. 

7949. Brake Rests for Bicycies, J. C. Lavery, 


‘ast. 

7950. Coatinc Cork with Rupper, W. T. Hey and E. 
Bailey, York. 

7951. Removinc INCRUSTATION in BorLer TuBEs, C. 
Elliott, Newcastle-on-Tyne. 

7952. Coat Conveyors, R. Dempster and Sons, 
Limited, and J. W. Broadhead, Halifax. 

7953. CurFr-suTrons, &c., A. J. Marman, Stoke-on- 


Trent. 

7954. Rattway Game, J. L. Savage and H. E. H. Mat- 
thews, Manchester. 

7955. StEaM GENERATORS, H. W. Aitken.—(H. Braby, 
Queensland.) 

7956. FASTENER for Lapis’ Dress, J. Sample, Hebburn- 
on-Tyne. 

7957. COIN-CONTROLLED X-Ray Apparatus, C. A. 
Allison.(F. Neugebauer and F. Distelhorst, United 
States.) 

7968. PorTaBLE TEA Service, P. 8. U. Pickering, 

ndon. 

7959. Maxine Cuatns, G. H. Gardner, London. 

7960. Rop Covuptines, J. Price, London. 

7961. ARTIFICIAL Limss, J. A. Peer, London. 


7962. ExpLosion Encines, K. A. and W. Rowbotham, 


ndon. 

7963. Howipers for Emery Paper, H. Schmitz, 
London. 

7964. Hooks and Eyxs for Curtains, W. Walters, 
London. 

7965. CicaR T. Southgate, London. 

7966. Test1nc GuN BaRRELs, F. H. Langworthy and J. 
Jatkson, Leytonstone, Essex. 

7967. Picks for Minine, R. Llewellyn, London. 

7968. HypravuLic Brakes for ORDNANCE, A. Reichwal’, 
—(F. Krupp, Germany.) 

7969. PackinG for ORDNANCE CuHarGes, A. Reichwald, 
Krupp, Germany.) 

7970. Catcues for Conveyors, A. Reichwald.—(F. 
Krupp, German ‘at 

7971. Unpuator, L. Desfossé, London. 

7972. AMMUNITION for SMALL Firz-aRMs, E. J. Burnett, 
London. 

7973. Prismatic Brnocu.aR Giass, J. H. Barton, 
London. 

7974. WooL-comBinc Macutnes, F. Mallinson and 8. 
Sheard, London. 

7975. Securinc Exastic Tires to WHEELs, W. F. 
Williams, London. 

7976. Pumps, C. A. Matthey, London. 

7977. Fasrenine, E. J. McCormick, London. 

7978. SHARPENER, F. W. Warrick.—(C. F. H. 
Lubenow 

7979. PorTaBLe Evectric Licuts, A. J. Boult.—(£. 
R. Gill, United States.) 

7930. Hair Cur.ers, H. Lichtenfeld, London. 

7981. BorrLes, W. E. Andrews, London. 

7982. Printinc Macuinery H. E. Newton.—(R. Hoe, 
United States.) 

7983. ELECTRICAL SIGNALLING, J. N. Maskelyne, 
London. 

7984. CoLourinc Matter, J. Imray.—(La Société L. 
Durand Huguenin, and Co., Switzerland.) 

7985. REVERSING APPARATUS for STEAM ENGINES, M, 
C. H. L. van der Noorda and D. Hoen, Loudon, 

7986. Mepia of Excuanceg, C. W. Post, London, 

7987. Pipe Coupiines, H. J. Haddan.—{£. Gunaell and 
W. I. Babcock, United States,) 

7988. LozENGE-CUTTING Macuings, A. and A, Harring: 
ton, London. 

7989. Switcues, W. F. Jones, London. 

7990. MANUFACTURING KNoT-sTITCH CaRPETS, F. Boyer, 
London. 

7991. Makinc Garment “Srrappinc,” H. J. Roe, 
London. 

7992. SLeEvE Links, J. Ryan, London. 

7993. Apparatus for Removinec ScaLte from Water 
Tuses, &c., H. Schofield and O. P. Macfarlane, 
London. 

7994. Fotpinc Paper, H. H. Lake.—(C. B. Cottrell and 
Sons Company, United States.) 

7995. RESILIENT TIRE for VEHICLE WHEELS, P. Corry, 
London. 

7996. Motor VEHICLEs, G. H. Rayner.—(A. Herschmanv, 
United States.) 

7997. Execrric Gear for Cranes, O. Kammerer, 


mdon. 
7998. Drivinc Mecuantism for Cranes, O. Kammerer, 


ndon. 

7999. STEERING MEcHANIs»M for Lirts, O. Kammerer, 
London. 

8000. SHow Cases for Cicars, &c., E. J. Lusby, 
London. 

8001. Wirep PLates with Prisms, L. Koerfer, 
London. 

8002. Gass Bricks or Biocks, L. Koerfer, London. 

8003. REFRIGERATION, W. P. Thompson.—(£. W. Howell, 
United States.) 

8004. FEED-wATER HEaTeERS and PurRIFIERs, R, Schulz, 


Liverpool. 

8005. STEAM - DISINFECTING Apparatus, I. Levy, 
Liverpool. 

8006. Courtine for Drivinc Dexts, A. Appleby, Bir- 
mingham. 

8007. Boxes with DeracuaBLe Lips, F. P. Impey, Bir- 
mingham. 


8008. Disazopyesturrs, R. B. Ransford.—(L. Cassella 
and Co., Germany.) 

8009. AUTOMATIC PERMANENTLY-DRY Seat, M. 8. 
Munns, London. 

8010. Hotprast Trouser Button, J. and A. Holt, 
Melbourne. 
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8011. RowLock ComBinED with Swivet, F. 8. Lowe, 
London. 

8012. ReGuLatine the TEMPERATURE in STEAM-HEATED 
VEssELs, R. T. Glascodine, London. 

8013. ELectric Switcues, H. O. Farrell, Manches‘er. 

8014. Om Cans, R. Clucas, Birkenhead. 

8015. Exectric Raitways, A. Ballance and 8. A. 
Jefferson, Hull. 

$016. CoLLecTING CURRENT from SuRFAcE CoNTACTS, 
A. Ballance and S. A. Jefferson, Hull. 

8017. for Spryninc Yarns, H. Beech, Man- 
chester. 

8018. Bucket for Fixinc on Cycies, D. J. M. Rose, 
Haddington. 

8019. WincHes for Ratstnc Arc Lamps, J. Dewar, 


Glasgow. 

80.0. THE Q.O. Enve.opr, I. Dolphin, London. 

8021. Bep TaBLes, W. Wass, Nottingham. 

8022. Dynamos and ExLectro Morors, A. H. Midgley, 
Bradford. 

$023. ELastic TIRED WHEELS, H. Allott, Manchester. 

8024. Povurinc O11 into AXLE-Boxks, J. O. Ladds and 
E. Selby, Birmingham. 

8025. EXPANSIBLE and CoLLaPsIBLE Taps, D. Kennedy, 
Glasgow. 

8026. Grip Hanpies for Borries, J. Charman, 
Crawley, Sussex. : 

8027. CARBURETTERS for Motor Cars, A. Schanschieff, 
Halifax. 

8028. ELectric Betts, G. W. Holt and A. J. Hallam, 
Birmingham. 

8029. VENETIAN BLIND Furniturg, J. E. Hill, Bir- 
mingham. 

8030. REVOLVING CYLINDER ENGINES, R. Richardson, 


lasgow. 

8031. AUTOMATIC ExPANDING Piston R1nos, J. Badger, 
Rotherham. 

8032. Sranp, L. P. Halladay, Glasgow. 

8033. Darts and Dart Boarps, J. H. Atkinson, Leeds. 

8034. Screw and CLuTcH ATTACHMENT for Brakgs, C, 
W. Nichol, Sheffield. 

8035. Sprinc CLamps for TREATING Hoor Cracks, 8. 
W. Mackey, Washington. 

8086. Automatic SupPpLy Macuing, C. Corson, Wash- 


n. 

Beane for Bicycies, G. F. Green, London. 

8088. WHEELS for CycLEs, C. F. Harlow, W. P. Stratton, 
and C. J. Groves, London. 

8039. PHoroGRAPHic Howper, W. F. Crawford, 
London. 

8040. ScaFroLpine, &c., H. J. and A. H. Williams, 
London. 

8041. Lasts, E. J. Prindle, London. 

8042. AIR-COMPRESSING and REFRIGERATING APPA- 
ratus, &e., C. A. Allison.—(W. H. Gomes, United 
States.) 

8043. Gatrers, G. B. Beck, Hove. 

8044. FreEzinc Apparatus, A. Roebelen, London, 

8045. Rirtes, I. Wheeldon, London. 


8046. Cash Recisters, The National Cash Register _ 


Company, Limited.—(T. Carney and C. Lundgren, 
U.S.A. 

8047. J. F. M’Canna, London. 

8048. Ba.usters, F. P. Grude, London. 

8049. Bripies, A. H. Wolcott, London. 

8050. LinoryPE” W. Brimelow, London. 

8051. PRopELLING and STEERING Devices for Motor 
Veuicss, A. J. Boult.—(P. J. Collins, United States.) 

8052. Encinz, R. T. Softley and F. J. Clements, 
Ramsgate. 

8058. Removinc Fouine from Suips’ Bottoms, W. 
Heatley, London. 

$054. Tires, J. Lunant, London, 
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$055. GAS-EXTINGUISHING Apparatus, J, F. Simmance, 
London. 

8056. PLoveus, F. H. Nichols and G. Hewitt, Kingston- 
on-Thames. 

8057. Untoapinc Grary, H. M. Kelly, Kingston-on- 
Thames. 

£058. SecurinG Tips to Curs, O. G. Tage, 
Kingston-on-Thames. 

5059. ALARM CLocks, F. Bowness, London. 


S156. 


3060. Wacoy, F. W. Golby.—(4. Kolsch, Ger- | 


S01. ELE-raic Prorector for Conpuctors, J. A. Poche, 
London. 

S062. MANUFACTURING Paprr, W. Friesc-Greene and P. 
E. Knell, London. 

8063. Pen-KNiFF, G. Chandler and A. Haley, London. 

S064. PrN-HoLDER, L. Edwards, London. 

S065. SkcURING ScaRF-prns, G. D. Howar.l. 
New Zealand.) 

8066. IRON ALLoys, A. J. Rossi, J. MucNaughton, and 
W. D. Edmonds, London. 

8067. TuninG ELectric CurRENtTs, A. T. M. Johnson 
and G. Guyott, London. 

8068. BUTTONHOLE-cUrTING MAcHINEs, W. M. House, 
London. 

S069. Rartway Veuicces, H. H. Lake.—(Trarsportation 
Decelopment Company, United States.) 

8070. Boor Herts, H. H. Lake.—(Americun Hee! Manu- 
facturing Company, United States. 

SO71L. Devicrs, F. E. Allen, London. 

S072. ORE - CONCENTRATING APPARATUS, C. Galvin, 
London. 

$073. ADVERTISING Toy, E. S. Lathrop and R. M. Searle, 
London. 

8074. MouLD-MAKING Macuines, W. MGbus, London. 

8075. BoaT-LOWERING Gear, A. G. White, London. 

8076. Mosquito Curtains, G. E. O. Seydel, London. 

O77. Sarety Bicycies, W. J. Lloyd and W. Priest, 


(0. Brown, 


8078. DerzrceNt Compounn, C. H. Fitch, London. 

079. Tin Opener, H. W. Sullivan, London. 

$080. Street Castines, A. G. Lundin, London. 

8081. Steen Castr A. G. Lundin, London. 

8082. ComBusTIBLE MarerraLt, The Petolite Fuel 
Syndicate, Limited, and E. Johnson, London. 

8083. CIGARETTE The United Cigarette 
Machive Company, Limited.—(F. J. Ludington, 
United States.) 

8084. Ore ConcentTRATOR, R. L. Colomer, London. 

8085. WaRNING Devices, W. P. Thompson.—(P. Vigano, 
Italy.) 

8086. THrust for Suarts, W. P. Thompson. 
+A. P. Geer, United States.) 

8087. PREss Moutps for Guass Caps, L. A. Ragsdale, 
Liverpool. 

8938. PHoro MECHANICAL Process, E. Vogel, Liverpco!. 

S089, Motive Power Enoines, J. C. ANDERSON, Liver- 
001, 

S00. Soap, J. Rattaire and A. Cottard, Liverpool. 

8091. for Fuowers, J. Rapp, Liverpool. 

8092. Friction Covpuin>, H. Windhoff, Liverpool. 

8093. Ratsinc Winpow Sasues, W. J. Kerr, Liverpool. 

809%. Catcu for Doors, L. W. Bickle, Birmingham. 

8025, Brake Appagatvs for RarLway T. H. 

iches, London. 

806, Macuines, E. F. Nydahl and 
G. A. Harling, London. 

80.7. TRAWL- FISHING Apparatus, G. E. J. Moody, 
London. 

80 ExpLosion Motors, C. F. Farlow, London. 

8029 Focussinc in PautocrapHic Cameras, A. L. 
Adams and W. Watson, London. 

$100. Carsuskerrers, L. Bellanand G. Camus, London. 

$101. Rincs for Curtain 8S. R. Russell, 
London, 
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8102. GarpEN Rotter Macutyg, J. West, Blackpool. 

8103. Execrric for INTERNAL COMBUSTION 
Enarngs, A. G. New, Woking. 

$104. Rina for SuspeNpinG Curtains, A. Woodward, 
Southampton. 

8105. AuTOMATICALLY CouPLING Raitway Waaowns, H. 
Byers and R. Blackledge, Manchester. 

8106. Potrers’ F. Mountford and W. 
Freakley, Hanley, Staffs. 

$107. TELEPHONE INsTRUMENTS, The British Electric 
Works Company, Ltd., and B. Brander, Birmingham. 

8108. Incot W. Burgan, Sheffield. 

8109. Fryinc Pans, E. Garduer, Manchester. 

$110. DrepcGers, E. Gardner, Manchester. 

S111. TELEPHONE INSTRUMENTS, The British Electric 
Works Company, Ltd.,and B. Brander, Birminghain. 

8112. TcBes for BoILeErs, P. Miiller, London. 

$113. Day and Nicut Name for J. Hicken, 
Portsmouth. 

S114. CovupLine 
Portsmouth. 

8115. Hats, B. Bennett, Manchester. 

8116. ELEcTRICAL INSTALLATION CasING, F. A. Williams, 
Manchester. ~ 

8117. Sprinc Bep for Mart Carts, A. Palmer, 
London. 

8118. Horse Cotvars, G. Robinson, Sheffield. 

8119. Boor Tress, J. E. Kaye, Leeds. 

3120, STIFFENERS for WEARING APPAREL, W., J. A., and 
J. Gaunt, London. 

$121. Notices with PerForATED LETTERING, S. Quick, 
London. 

$122. ELecrricaL Cut - out, B. C. Bouquet, 
London. 

$123. Wat Piuc, H. lschast 
Miz and Genest, Germany.) 

$124. Cicar Casgs, E. J. Boswell, London. 


Rattway Carriaces, J. Hicken, 


8125. CoLLectinc Gas, J. House and E. W. Lancaster, 
London. 
$126. LearweR Dresstnc, G. D. Howard.—(4. R. 


Darley, United States.) 

$127. Pepa; and Cranks for Bicyeves, J. E. Cantrell, 
London. 

$128. CarriaGE for Lirtixc Timper, A. W. Wise, 
Birmingham. 

$129. TramcaR Seats, C. E. Peniston, Leeds. 

$130. Sprayinc Macuives, G. A. Richardson, London. 

8131. ConstructinG Crates and Boxes, L. Cooper, 
London. 

$132. Portro.ios, C. J. Vincent, London. 

8133. Tix from Iroyx, H. W. Hemingway, 
London. 

8134. Conveyinc Coat, G. G. M. Hardingham.—(F. 
Staniland, Natal.) 

$135. GaucEs, J. Dewrance and G. H. Wall, 
London. 


London. 

$137. SHow1nG TitLEs, The Photographic Asscciation, 
Limited, and J. le Couteur, London. 

8138. A Banp for Use with Skirts, A. F. Wileman, 
London. 

8189. Vatve for Water Heaters, J. Winterflood, 
London. 

8140. Firepiaces, G. B. Kearney, London. 

8141. of O11, J. R. Hatmaker. 
Just, United States.) 

8142. Apparatus for ReckIvING Hertzian WaAvVEs, J. 
C. Schiifer, P. Lippold, and E. Renz, London. 

8143. Propuctnc CoLourEep Cement Tives, H. Olden- 
dorf, London. 

8144. MusicaL INsTRUMENT, F. Vinatzer, London. 

$145, CoIN-RECEIVING APPARATUS, Haydon and Urry, 
Limited, G. Haydon, and F. H. Urry, London. 

8146. Sroprers for Botries, V. St. L. Symonds, 
London. 

8147. CENTRIFUGAL SEPARATORS, A. 
(Aktiebolaget Separator, Sireden.) 

8148. SEPARATING O1L from Water, E. 


(J. A. 


F. Spooner.— 


Peiersen, 


London. 

8149. MeasurING Devices, G. A. Shaw and E. L. 
Sawyer, London. 

8150, Construction of H. H. Lake.—(€. Chris- 
tensen, Noviray. 

8151. CooLtina Apparatus, H. H. Schou, London. 

8152, TRansrorMERS, W. L. Wise.—(The Actien-Gesell- 


| 8157. HypRocarBon Motors, M. H. 


schast Blektricitétswerke corm, O. L, Kummer and Co., 
Germany. 

$153. Speep Ixpicators, J. G. Lorrain.—(H. 4. Mac- 
donald, France.) 

$154 Cenrerine Device for TRUCK-CARRIAGES, A. 
‘Icricelli, London. 

$155. Device for Grinpina Razors, A. W. Galliene, 
London. 

PropvernG Waves in Barus, E. 

London. 


Markovits, 


Rumpf, jun., 
London. 

8158. Stoves, G. F. Monanni and L. Kubala, London. 

$159. MAKING MoLassEs Fopper, R. Schrader, Liver- 
pool. 

$160. ELectric Switcues, W. Ely, Liverpool. 

S161. OBTAINING Power from the P. F. Llosas, 
Liverpool. 

8162. WaTER-TUBE BoiLers, R. Schulz, Liverpool. 

$163. Apparatus for Cookinc, W. A. Lamb, Liver- 


WOOL, 

sits, Device for Usk when MILKING Cows, P. Garton, 
Liverpool. 

$165. DistnrecTING WATER-CLosETS, W. Smith, T. G. 
F. Hesketh, and O. Hamilton, Stony Stratford. 

8166. WirE Fence MACHINES, A. J. Boult.—(B. Arthurs, 
United States.) 

$167. Liqguip Burners, H. 8S. Maxim, London. 

$168. CONTROLLING SuppLy of to FuRNacgs, T. 
Coulthard, J. H. Toulmin, T. Coulthard, jun., and 
W. Norris, London. 

Huss, P. F. Woods, London, 

$170. Avromatic Guns, G. Hookham, E. W. Anderson, 
and Kynoch, Limited, London. 

frd May, 1900. 
S171. PuHoroGrapHtc ScrEEN, H. Rheinlander, New 
alden, Surrey. 


8172. Pyeumatic TirEs, C. Merington, London. 
8173. ANTI-KICKER, J. M. Strachan, London. 


S174. WarMING RarLway CaRRiaGEs, 8S. Cowper-Coles, 
London. 


Bray, Ashton-under-Lyne. 

8176. Sprnninc Frames, T. A. Boyd and J. and T. Boyd, 
Limited, Glasgow. 

7. VENETIAN G. Gauntlett, Brighton. 

. Prism TeLescores, W. H. Harvey, London. 

$179. Switch Apparatus, W. F. Jones, 
London. 

8180. ProsectiLes, J. M. Strachan, London. 

SISL. Junction Boxas, C. J. Wightman and A. Hudson, 
Bradford. 

8182. Seats, A. J. Dougan, G. T. Wheatley, and A. R. 
Fulton, Motherwell, Lanarkshire. 

SL83. EvecTING MECHANISM for SMALL-ARMS, W. Baker, 
Birmingham. 

BLast Fornace, C. Goedecke, jun.—(C. Goedecke, 
Germany.) 

8185. TuLtp Stor Botster, G. Ellis, Sheffield. 

8186. WaTeRLoo G. Ellis, Sheffield. 

S187. MARINE Enoines, J. H. Dewey and 8. A. Bird, 
London. 

8188. Corxtne Borries, A. F. Lawson, Glasgow. 

8189. Finisuina Boor Heexs, W. Barker and C. Malpas, 
Leicester. 

8190. Moror Cars, A. Craig, Coventry. 

S191. Stipe Larues, J. W. Moore, Sheffield. 

8192. CarRyInc GLassEs, C. Colver, Shef- 
field. 

8193. Door Knoss, R. Harrington and G. T. 8S. 
Plant, Dudley, Worcestershire. 

8194. CoupLinac for Raitway Trucks, G. Gunner, 
London. 

8195. Gas Enarngs, H. Louis, Manchester. 

8196. Gas Enornes, S. Zurawski, Chicago. 

$197. PNeumatic Tree for Boots, R. Henry, jun., 
Glasgow. 

8198. PeNHOLDER and Knaire, T. H. W. Thomason, 
Manchester. 

8199. Sips and Boats, G. Eastham and A. Jodscn, 
Manchester. 

8 00. PLATE - BENDING 
Gloucester. 

8201. SHaDE Hotper for Gas F,rrinas, G. H. Barnes, 

Birmingham. 

202. ENVELOPES, E. E. Myers, G’asgow. 

8203. TrRansvaaL WAR F. B. Smith, Port Call- 
sott, Glam. 

8204. Sanpat Gaiter, B. R. Jealous, Peterborough. 

. ADVERTISING Sicns, H. G. Irwine, Liverpool. 

3. Steam Va.veEs, C. Close, London, 

8207. ELrecrric Conpuctors, The British Thomson- 
Houston Company, Limited.—(I}. 8. Clark and G. 
H. Rupley, United states.) 

8208. ELecrric Switches, The Lritish Thomson- 
Houston Company, Limited.—(&. M. Herlett, United 
States.) 

$209. Rowxocks, E. J. Bean, London. 

8210. BrusHes for CLEANING Pourposss, F. J. Parish 
London. 

8211. ELECTRO-MECHANICAL PRINTING Apparatus, B. 
A. Brooks, London. 

$212. Hypraviic Packie, R. J. White.—(T7. Parr, s.s. 
Germania.) 

8213. Stack Peake, 
London. 

8214. Foop Preparation, J. W. Wedderburn, London. 

$215. FuunpaTiun or Mocyt for Wics, A. Morrelle, 


Apparatus, J. Fielding, 


Pipes, T. Bass and A. 8. 


London. 

$216. Raitway SIGNALLING Apparatus, R. E. Knight, 
London. 

8217. MANUFACTURE of a MaTertat, H. 8. Cutler, 
London. 


8218. SINGLE- TRACK Rattways, K. von Stechow, 
London. 

8219. Enornes, P. Dunlop, London. 

£220. SeaLinG Caps, R. Hay, London. 

$221. Fiy or similar Catcuers or Traps, W. K. Wood, 

sondon. 

22, PROPELLING APPARATUS, W. L. Matts and J. B. 
Swain, Lonco 1. 

8223. VELOCIPEDE-DRIVING Apparatus, E. B. Killen, 
Belfast. 

82 4. BacTERIAL SEWAGE TREATMENT, T. I. 
London. 

$225. ARTICLE of MANUFACTURE for Usk in CONNECTION 
with TELEPHONE or TELEGRAPH INSTRUMENTS, 8. 
Gelder, Liverpool. 

8226. PLates for SECONDARY BatrTertes, P. Schmitt, 
London. 


Goldie, 


Fynn, 


8227. Winpincs for GENERATORS, V. A. 
London. 

82.8. Hypravutic Motor Apparatus, W. Foulis, 
London. 

8229. Propucine Dygs, G. W. Johnson.—(Kalleand Co., 
Germany.) 


8230. MeRcERISING Apparatus, J. Y. Johnson.—(F. 
Hasslacher, Germany.) 

8231. CoupLinas for VEHICLES, A. S. Phillpots 
London. 

8232. Locomotive Frames, J. G. Lorrain.—(2. M. Gal- 
braith, United States.) 

8233. Torpines, J. G. Horina, London. 

8234. Rat Bonps, The British Westinghouse Electric 
and Manufacturing Company, Ltd.—(C. F. De Kedon, 
United States.) 

8245. INCANDESCENT STREET Gas Lamps, J. G. Glover, 
London. 

8236. Tarcet, J. G. Glover, London. 

8237. Optarninc Dyes from Sats, O. Imray.—(7The 
Farbirerke vormals Meister, Lucivs, and Briining, 
Germany.) 

8238. LEATHER BLacKkinc, K. Koppert and H. Seidel, 
London. 

$239. ELectriciry Merers, Siemens Bros. and Co., 
Ltd. —(Sicmens and Halske Aktien Gesellschaft, Ger- 
many.) 

8240. Sprinkiers for Botties, H. 0. 
London. 

$241. Merers, M. Kallmann, London. 

$242. The Stone ComBinaTION Brake, A. Stone, 
London. 


Brawner, 


$243. Toys, R. A. Jack, London. 

S244. Boor HEgExs, G. Raper, London. 

$245. Currinc Fites, C. King and M. 
London. 

8246. GoverNnina Enarnes, L. S. Zachariasen.—(K. 4. 
Hiorth and A, B. Aarsten, Noriray.) 


Lafontaine, 
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8247. SecurING to Lock Spinp.ies, H. W. 
Grove, Hull. 

8248. Garters, P. A. Price, Cobham, Surrey. 

8249. for FuRNaAcEs, L. Delaney, 
Bradford. 

8250, SEWING Macuinks, O. Tabberer, A. Lorrimer, G. 
O. Tabberer, M. Lorrimer, F. 5. Shipp, and W. H. 
Tabberer, Leicester. 

8251. WiNpDows, J. Robinson, Ipswich. 

2. SreaM Traps, W. H. and R. Thompson, London. 

3. Tosacco Pips, C. Irvine, Liverpool. 

8254. ConnecTING PENCILS to Rispons, W. Corner, 
jun., Manchester. 

$255. Saws, C. F. W. Patterson, Liverpool. 

8256. for Printing W. Melville, 
Manchester. 

8257. Iexirion Device, T. H. and L. Gardner, Man- 
chester. 

8258. PORTABLE STAND, M. Moreland and P. 8, J. Bur- 
chett, Glasgow. 

for HoLpInG Ropgs, T. Archer, Gates- 

ead. 

$260. Topacco Pipes and Cigar Houpegrs, D. Robinson, 

Huddersfield. 

8261. Pennotprr, K. Joos, Baden, Germany. 

8262. Pakasots and Sunsuapes, G. Wilson, Man- 
chester. 

8 63. VaLves for Heatinc Apparatus, W. Dilworth 
and E. Carr, Manchester. 

8264. MerHop of PREPARING ANIMAL Foop, H. W. 
Potter, London. 


$205. Fvret-savinc Device, C. H. Bryant, A. C. 
Roessler, J. M. Mitchell, and G. T. Augsburg, 
London. 

$266 Construction of Bogie Cars, I. A. Timmis, 
London. 

8267. RENDERING Fasrics WaTerpRoor, C. Baswitz, 
London. 


8268, Firtincs for Spgeakinc Tunes, J. 8S. Aplin, 
London. 

8269, SIGNALLING on Rattways, J. Cerpaux, London. 

8270. SCORE-RECORDING Apparatus, T. E. Hollings, 
London. 

8271. ELecrric Switen, P. C. Middleton and W. 8. H. 
Smith, London. 

8272. Roap-vEHICLE WHEFLS and TiRgs, J. Harris, 
London. 

8273. Devick for Carryinc Reets of Tureap, E. 
Szameit, London. 

8274. ELectric Fuses, H. J. Haddan. 
trischer Ziinder G. M. B. H., Germany.) 

8275. PorRTABLE CLosets, W. Martin, London. 

276. CHANGE TILLs, F. Beauchamp and F. C, Cooper 
London. 

8277. TREATMENT of NaTURAL Fiares, W, A. E. Crombie, 
London. 


(Fabrik Elek- 


8 


B. H. Thwaite and H. Mensforth, London. 

3279. CLocK-WINDING Keys, O. Imray.—(The Hambury- 
Amerikanischen Uhrevtabrik, Germany.) 

$230, Decoration of MrTALLic ARTICLES, R. W, Laws, 
London. 

8231. ENvELopEs, C. 
Islands ) 

8282. Sicht Feep Lusricators, P. Hulburd, Londor. 

$233. CuLtivators, J. Roots, Loudon. 

d2s4. Bicyeues, A. E. Forjot, London. 

S285. Envecopss, F. B. Fetherstonhaugh, London. 

$236. LEATHER - CUTTING Presses, ©. Robinson, 
London. 

8237. Boarps for Curse, T. De La Rue and Co., Limited, 
and F, N.S. Lewis, London. 

3288. Hanpie Horper for Brooms, A. Froitzheim, 
London. 

8289. INsuLATED CaBLEs, G. 
Liverpool. 

8200. INsULATED E.ectric Casves, G. E. Heyl-Dia, 
Liverpool. 

5291. Morors OrpeRATED by Heatep Gases, E. Heir- 


Bauer. Hunter, Channel 


E. Heyl-Dia, 


man, Manchester. 

$292. Topacco Pipes, C. A. Devenish, Birmingham. 

3. ELectricaL INstaLLation, J. F. Smith, Bir- 
mningham. 

$294. Forcep Biast Apparatus, Simpson, Strickland, 
and Co., Limited, and W. Cross, London. 

8295. Conversion of Heat into MECHANICAL ENERGY, 
H. Zoelly, London. 

$206. Drrecr-actinc Steam Pumps, A. J. Boult. 

(Oddesse-Daimpt Puimpen Gesellschaft, Germany.) 

8207. Motor Roap VEHICLES, J. Lawsor, 
London. 

8298. BorinG or DRILLING Macuines, R. G. Forget, 
London. 

$229. Two-Liquip Primary Batrerikgs, J. Y. Johnson. 
—(H. J. Deveum, United States.) 

83)0. Two-i1quip Primary Bartreriss, J. Y. Johnson. 
—(H. J. Dercvim, United States.) 

£351, Manuracture«f Cuatns, A. Masion, Londor, 


8372. FLower and Bovqgvet Hoiper, C. Braunger, 
London. 

8393. Lusricators, W. Riibel, London. 

83)4. Borinc Macuiyg, E. J. Edwards, 
Norwich. 

83 5. PRocess for Purtryinc F. R. Bramsch, 
London. 

8306. OsTalninc ALconot from Movasses, F. R. 


Bramsch, London. 


8507. Nor AtracHMENT for Bots, W. Naylor, 
London. 

8308. Sarety Device for Steam Enornes, W. Naylor, 
London. 

$309. Propuction of CoLourep Grass, H. E. Knospel, 
London. 


8310, ADVERTISEMENT PILLArs, C. Casonava, Londor. 
8311. Fans, C. J. Spencer, London, 
$312. ATTACHMENTS for INK-pots, J. Roberts, London. 


SELECTED AMERICAN PATENTS. 


From the United States Patent-office Oficial Gazette. 


643.636. SecTionaL Screw Conveyor, 4. C. Elmer, 
Detroit, Mich.—Filed July 14th, 1899. 

Clain.—As a new article of manufacture, a cast iron 
section for a screw conveyor, comprising a hub portion 
of half tubular form having a bolt hole near the centre 
thereof, said hub having edges, ¢ /, adapted to engage 


with corresponding edges of adjacent sections, sub- 
stantially as described, and a spiral wing along 0 e 
of its ends, substantially as shown and for the purpo: e 
set forth. 
644,070. Gearinc, ©. H. Foster, Cleveland, Ohio.— 
Filed May 12th, 1899. 

Claim.—In a gear wheel, the combination, with a 

body having spherical contact elements mounted in in 


annular groove, and series of opposed } 
adjustable screw - threaded “Forming 
644,070 


ball races of said bearings, and lock nuts for gg 
substantially as described. sald plugs, 


644,131, Force Can, F. Ertsiman, Pullman m 
Filed May 24th, 1899, 
Claim,—A receptacle } rovided with « nozzle and 
handle, and a compressible bulb arranged hetaieen 
the handle and the receptacle in such a tanner that 
the handle serves as a guard for the bulb; the 
bulb having a passage which leads from its interior 


[644.131] 


and communicates with the nozzle and also with the 
interior of the receptacle, whereby the fluid may be 
drawn from the receptacle into the bulb and frota the 
latter ejected through the nozzle, the said passage 
serving to both admit the fluid to and conduct it from 
the said bulb. 


644,270, Furnace, Baw mann, Oevrliken, 
Svitrerland.— Filed March 18th, 1899. 

Claim.—(1) In combination in a crucible furnace 
having a shaft rectangular in cross section, the grating 
at the lower part of the shaft, the crucible and the air 
passages in the corners of the shaft with horizontal 
tuyeres extending from the several corners in different 
directions, substantially as described. (2) In combi- 


[644.270] 


nation ina crucible furnace, the shaft having the cor- 
ners, the passages located at the corners, and 
having tuyeres located at different levels, those of 
one level being directed to discharge the air in 
one direction around the shaft and those of the next 
level agp ws the air around the shaft in the other 
direction, substantially as described. 
644,436, Lirrinc Vatve Gear ror Enoines, 2. 
Mantel, Riga, Ruasia.— Filed November Lat, 18%. 
Cain.—In steam-distributing lifting valves forsteam 
engines the combination of the valve rod or stem with 
a latch lever hinged with one end to the said rod or 
stem, andacted upon by means of any suitable suapper 
whatever, and with a curved surface upon which the 


[644,436] 


said latch lever bears tangentially, and with . oy aid 
liquid brake acting upon the other end of th ine 
lever so as to have the said air or liquid dere 
upon the said lifting valve with an increasing t upon 
of force, according as the said valve is deacem ing 

its seat, substantially as shown and described, 
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THE IRON AND STEEL INSTITUTE. 
Ox the second day of the meeting, Thursday, May 10th, | 


the business commenced with the reading of a paper by | 
Mr. Carl Dellwik on the * Manufacture and Application | 
7 ‘Water Gas.” This described the principle of the 
Dellwik-Fleischer process of water-gas making, in which 
the heating of the coke bed in the producer during the 
blowing period is effected in such a manner, that so much 
of it as is burnt, is completely oxidised to carbon dioxide, 
ith a development of 8080 calories per unit of carbon 
P nsumed, instead of only being converted into carbon 
monoxide with 2400 calories. This for equal consump- 
ons gives nearly five times the amount of sensible heat | 
for heating the coke column, with the result that the | 


water-gas making may be very much lengtheved, the air- | 
blowing periods being correspondingly reduced, and as 
during the latter only spent gas, carbon dioxide, and 
nitrogen, are produced, the necessity of finding a use for | 
Jarge volumes of producer gas containing much of the 
thermal value of the fuel which arises in the older method 
of water-gas making, is avoided. The contrast between 
the two methods is perhaps best shown in the following | 
theoretical table, which assumes that the burnt gas, during 
the blowing period, is given off at 700 deg. Cent. in either | 
case, 


| served as a vehicle for intercepting heat and returning it 


| different, and there was no doubt that for some special | 


|ing the intense heat required in carbonising cellulose 


Sir Lowthian Bell reminded the members that the sub- 
ject of water gas was brought before them at the Paris 
meeting, when he expressed his opinion that the loss of 
heat involved in its production was against its use except 
for special purposes. The paper made no claim to any 
economy of heat in the production of fuel. As regards 
the nitrogen of ordinary producer gas, he did not think it 
to be as great an inconvenience as was supposed, as it 
to the furnace. As regards application, however, it was | 
purposes in iron and steel manufacture and working 
water gas could be used to advantage. 

Mr. Bauerman said that some of the members had the 
advantage of seeing the Dellwik producer at work at the 
Svea Electric Lamp Works in Stockholm, and were much 
impressed with the quality of the fuel which was used for 
the delicate purpose of glass-blowing as well as for obtain- 


filaments for lamps. The results obtained were very 
remarkable, but he did not quite gather from the paper 
the exact manner in which perfect combustion was 
effected in the producer, and asked for further informa- 
tion. ‘ Mr, Tucker said that water gas would be a great 
advantage to the trades of Birmingham, and inquired as 
to its applicability for tube welding. He believed it was 
#pplied under pressure upon the work to be welded. 


“Old” Methods. 


Dellwik Method. 


1 Ib. of C. requires for combustion 


4nd the products of combustion carry with them at 700 

The heat of combustion of 1 

The balance available for heating the fuel is therefore feet, Es 

Yo fill the before-mentioned balance of 28,760 thermal units at 
the production of 30 lb. of gas, there must then be burnt 


Not counting the heat lost by radiation and other causes, there 
are then required for the production of 30 lb, = 753-cubic 
feet of water gas 

Or per 1 Ib. of C. are obtained ... 


As water gas of theoretical composition contains 167 thermal ) 3627 


units per cubic foot, there are utilised in the water gas 


_ 2400 — 1136 = 1264 thermal units 8080 — 2092 = 5988 thermal units 


| of the heating value of the C. 


16 32 
to CO Ib. O. - 
to CO, Ib. O 
4°32 lb. N. 8°64 lb. N, 


2092 thermal units 
8080 thermal units 


1136 thermal units 
2400 thermal units 


28,760 _ 99-75 1b. C. 


1264 = 4°83 Ib. C. 


12 + 22°75 = 84°75 Ib. C. 
21°7 cubic feet water gas 


12 + 4°83 = 16°83 lb. C. 
44°7 cubic feet water gas 
thermal units = 44°8 per cent. 7465 thermal units = 92:5 per cent. 
of the heating value of the C. 


——$— 


In the old process the producer gas made during the 
air-blowing period is sufficient for raising the steam 
required for the water gas, but with complete combustion 
to carbon dioxide this advantage is lost, and a further 
quantity of from 12 to 15 per cent. is required as boiler 
fuel. This reduces the theoretical vield of the new 
method to 88 cubic feet per pound of carbon, and the 
efficiency to 80 per cent. of the thermal value of the fuel. 
In practice the yield of the older water-gas processes was 
12°5 cubic feet per pound of coke in small, and about 
16 cubic feet in large producers, the average thermal 
value of the gas being about 158 thermal units per cubic 
foot, or with coke averaging 7000 thermal units, a utilisa- 
tion of 28 to 36 per cent. 

In the old methods the duration of the blows was from 
ten to fifteen minutes, followed by a run of from four to five 
minutes on water gas. Inthe Dellwik generators the air 
blow lasts only one and a-half to two minutes, water gas 
being subsequently produced for eight or twelve minutes. 
During the blow the combustion continues through the 
entire depth of the fuel, and the whole bed of fuel is 
raised to a high even temperature, thus enabling the gas- 
making run to be considerably lengthened, without 
deteriorating the value of the product. The length of 
the run is controlled by a test flame and set of pressure 
gauges on the operating platform. The air is introduced 
below the grate, but the steam during the gas-making 
period is brought in alternately from above and below the 
coke column in successive runs. This reversal of the 
direction of the gas making equalises the temperature of 
the body fuel, and prevents excessive local wear of the 
brick lining. 

The results obtained with the producer have been 
tested by many gas specialists, including Professor V. B. 
Lewes, Dr. Bunte, Dr. Lunge, and others. Professor 
Lewes finds that a thousand feet of water gas containing 
151b, of carbon are obtained by an expenditure of 29 Ib. 
of carbon, or 51 per cent. of the total, the remaining 49 
per cent. being represented by the hydrogen of the water 
gas. The yield of the latter is 77,241 cubic feet per 
ton of coke of a total thermal value of 13,000,000 units, 
that of the carbon in the coke being 15,876,000, or a 
utilisation of 82 per cent. of the total heating value of 
the fuel used both in generator and boiler, the latter 
being taken at 20 per cent. of the whole quantity. 

At the municipal gasworks at Kénigsberg, in Prussia, 
the yield has been, on continuous working, 38°5 to 39°7 
cubic feet per lb. of carbon, or 75°2 to 77°7 per cent. of 
the calorific value; and at another plant it has reached 
41°6 cubic feet, or 81°38 per cent. efficiency. 

The principal use of water gas up to the present time 
Del een for tube welding, nine installations on the 

ellwik-Fleischer system having been supplied for this 
papone in two years. In the manufacture of boiler flues, 
rom 30ft. to 40ft. run of seams are welded per day with 
Teousumption of 800 to 1000 cubic feet of gas per foot. 
a a German works masts 140ft. long and 10in. diameter 

oe been welded in one piece. It is also applied to 
it melting and working, and for carbonising the fila- 
: rae 8 for electric incandescent lamps ; and in a German 
¢! works near Berlin steel is melted in the open-hearth 
——" in ten hours, with a gas consumption correspond- 
é 8 to something less than 20 per cent. of the weight of 
€ steel in solid fuel. 

In ad pres Mr. R. M. Daelen stated that he 

2 Some interest in the use of water gas for open- 
neath furnaces, but had met with difficulties Ng its 
tiers fs but had since heard that experiments for 

sd oa! in the producers were in progress, and inquired, 
veal ore, whether the author had now finished his in- 
Igations in that direction, 


| tageously adopted. 


Mr. Deighton said that he had a considerable experience 
in the use of water gas, making it in the ordinary way 
with a run of seven to eight minutes on producer gas, 
and two and a-half to three minutes on water gas, but he 
was now putting down a Dellwik plant. The producer 
gas was passed through scrubbers and collected in a gas- 
holder of about 45,000 cubic feet capacity, and a similar 
one was provided for the water gas. About 52,000 cubic 
feet of the latter was obtained from a ton of coal, while 
the producer gas provided about two-thirds of the steam 
power of the works. Tubes and cylinders 1}in. thick had 
been perfectly welded with water gas, but his experience 
with it in the open-hearth furnace had not been quite 
satisfactory. 

Dr. Ludwig Mond asked whether the proportion of 
75°2 to 77°7 of the calorific value of the fuel given as the 
best result obtained with water gas did or did not include 
the fuel used for raising steam. 

The author, in reply to Mr. Daelen, said that coal had 
been used in water-gas making in America, but that it 
was not applicable to the present method, but they were 
experimenting in that direction. As regards the com- 
bustion to-carbonie acid, it depended not only upon the | 
materials brought in contact, but on the proportions in | 
which they met, and the time of contact. In fact, the 
question of time laid the foundation of the whole inven- 
tion. At the Germania tube works at Diisseldorf it was 
used for welding tubes of Tin. diameter, but not for 
smaller sizes, although for these it might be advan- 
As regards composition, it was 
similar to that of water gas made in the ordinary way. 
In reply to Dr. Mond, he stated that the fuel for raising 
steam was included. The high figures in Professor 
Lewes’s reports were obtained by computing the heat of 
combustion of hydrogen to liquid water, while the author's 
figures gave it as steam of 108 deg. Cent. In reply to a 
further question of Sir Lowthian Bell, he stated that no 
economy would result in the use of water gas for steam 
boilers. 

The second paper, by Ritter Carl von Schwarz, on 
“The Utilisation of Blast Furnace Slag,” described a 
method used in Germany and Belgium of making Port- 
land cement from blast furnace slag, which has proved to 
be very successful. The slag obtained in making grey 
pig iron is granulated by running it through a cast iron 
trough with a stream of water. This gives a brittle sand, 
which can be readily ground, besides decomposing the 
sulphide of calcium contained, which at a red heat is 
decomposed by water, giving sulphuretted hydrogen and 
caustic lime. It is dried in an iron tubular furnace some- 
what similar to an Oxland calciner, treating about thirty 
tons, containing 25 per cent. of water, in twenty-four 
hours. 

The dried sand, mixed with an equal bulk of limestone 
and about 3} per cent. of slacked lime, is passed through 
a cylindrical ball mill, followed by a tubular finishing 
mill, and reduced to a very fine powder, so that not more 
than 2} per cent. remains on a sieve with 5000, or 12} 
per cent. on one of 30,000 meshes to the square inch. 
As complete incorporation of the materials is essential to 
the success of the operation, the fineness of the grinding 
is tested twice daily. The grinding mills, taking about 
45 horse-power to drive them, produce about sixty tons 
of powdered material daily. 

The ground material is mixed with 8 per cent. of water 
and moulded into bricks, which are allowed to stand in the 
air for three or four days to become coherent, and are then 
burnt to a clinker in kilns made of cast iron rings without 
firebrick lining, the metal being kept cool by the circula- 
tion of air between the intervals of a series of closely 


set ribs or gills projecting radially like those of an 


ordinary heating stove. These kilns, 27ft. high and 8}ft. 
internal diameter, and turn out twenty-five tons of burnt 
clinker in twenty-four hours with a coal consumption of 
8 or 9 per cent. The clinker is slightly damped with 
water and stored under cover for about six weeks, avhen 
the grinding is effected in the same way and under the 
same conditions as the incorporation of the raw 
materials. 

The average composition of the different products is ag 
follows :— 


Slag sand. Limestone, Finished cement, 
30 — 45 CaCO, 97 Loss on ignition 5°70 
CaO 46 — 49 . MgO 0°5 SiO, 23°70 
Al,O, 10 — 14 SiO, 1°6 CaO 59°08 
MgO 0°5—3°5 ALO, 1°0 Al,O, 6°14 
MnO 3:°0—4°6 SO, 0°06 Fe,0, 1°80 
FeO 0°2—1°2 MgO 1°40 
80, 0°0—0°2 BO, 1°30 


The slag cement is remarkable for its high tensile 
strength and resistance to crushing, especially after a 
long period of hardening. Briquettes formed of one of 
cement to three of sand showed :— 


After 28 days. After 360 days. 
Tensile .. 282—370 538 — 700 Ib. per sq. in. 
Crushing... ... 2560—2920 ... 4260—5760 ,, 


With granulated slag at 1s. 3d., limestone at 2s., and 
coke at 40s. per ton, the cost of production per ton of 
cement is 18s., while the selling price is 32s. per 
ton. A plant, including four kilns, and the necessary 
machinery and appliances, requires 250 to 300 horse- 
power, turns out 25,000 to 30,000 tons per annum. The 
cement commands a higher price in the market than 
ordinary Portland cement. 

In illustration of the paper a plan was exhibited of the 
cement works attached to Count Henckel Donnersmarck’s 
new blast furnaces on the Oder, near Stettin. These, 
from a rough measurement, appear to cover about twelve 
acres, and are intended, when finished, to produce 
300,000 barrels, or 56,000 tons, of cement annually. 

In discussion of this paper Sir Lowthian Bell stated that 
at Skinningrove blast furnaces on the Yorkshire coast, 
the cement used for the harbour works was made from 
disintegrated slag by a method which he thought was 
cheaper than that described in the paper. He was now 
a large user of cement, which he obtained delivered at 
the cost price given in the paper. The author, in reply, 
pointed out that the product was true Portland cement 
and not slag cement. 

The third paper, by Messrs. L. F. Gjers and I. H. 
Harrison, on the ‘‘ Equalisation of the Varying Tempera- 
ture of the Hot Blast,’ described an arrangement, the 
details of which have already appeared in this journal, 
for reducing the fluctuation in temperature of the air in 
blast furnaces, which necessarily occurs when regenera- 
tive fire-brick stoves are used. Such fluctuations may in 
good practice amount to about 200 deg. on a range from 
1200 to 1400 deg. Fah.; but with stoves in unequal 
condition, i.c., one clean and another dirty, as shown in a 
pyrometer record accompanying the paper, it may be as 
much as 500 deg., or between 800 and 1300 deg. within 
two hours. 

In America it is the practice now to level the heat by 
means of cold blast, that is, sufficient cold air is admitted 
to the hot blast main to keep the heat down to a point 
which can always be obtained from the stoves; the cold 
blast valve being opened to such an extent as is required 
to bring the heat down to the required point when a 
new stove is put on and then progressively shut down 
as the stove cools. When.completely shut the stoves 
are charged and the process is repeated. This method, 
which, judging from the pyrometer curves given, is an 
excellent one as regards uniformity of heat, has the defect 
of only obtaining it by working to a minimum, instead of 
a mean temperature, which difference for the range 
assumed by the authors, namely, 100 deg. between 1201 and 
1300 deg., corresponds to a coke consumption of about 
0-25 ewt. per ton of iron made. The method proposed 
is to interpose an equaliser between the stove at work 
and the hot plant main. This is essentially a blind stove, 
i.e., one filled entirely with chequer work, but without 
gas burners, the filling being divided into two parts by a 
mid feather wall, so that the blast, entering from below, 
may travel up one half and down the other. Supposing 
the variations in temperature to be 200 deg.—1400 to 
1200 deg.—and the stove’s run one hour, the apparatus 
will during the first half hour take heat from the 
blast, bringing it down to 1300, the amount so 
absorbed being given up in the second half hour 
when the blast is down to 1200 deg. At the end 
of the hour, when the next stove is put on, the hot blast 
at 1400 restores part of the heat to the chequer work, 
to be given up at a later period of the stove’s run, and so 
on reducing the fluctuations of the blast as delivered to 
a small quantity about the mean temperature. How 
this apparatus will work in actual practice has got to be 
determined. An equaliser, 20ft. in diameter and 53ft. 
high, is in course of erection at the furnaces of the 
Normanby Ironworks Company, Middlesbrough, and as 
soon as this is in operation the results can be laid before 
the Institute. The illustrations showed the arrangement 
proposed for a furnace with four stoves, which seemed 
rather a formidable affair, but it was got out for a plant 
with a very large make, but in most cases three stoves 
and an equaliser will be all that is required, with which it 
is considered that better results could be got than with 
four stoves alone. 

The trouble experienced from irregular working in fur- 
naces with brick, as eqnpared with iron pipe stoves, is, 
in the authors’ opinion, due not to the extra heat of the 
blast, but to irregular variations in its temperature. As 
a rule the higher the heat the greater the risk of wide 
variation; therefore, unless means are adopted to equalise 
the temperature, high heats should not be attempted. 
The full benefit of the hotter blast given by regenerative 
stoves has, so far, not been obtained owing to these varia- 
tions in temperature. 

At this point Mr, Carnegie, a vice-president of the Insti- 
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tute, came into the room for the first time and was wel- | sity create a nuisance, and involve danger to the public ADMIRALTY ENGINEERING 


comed by the President, who announced that Mr. Car- 
negie had shown his appreciation of the Institute by 
intimating his willingness to found a Scholarship and 
Medal, in such a manner as the members thought 
desirable, but at present the matter was still in the air. 

Mr. Carnegie, in reply, said that the matter need not 
remain in the air, as it was only necessary to draw a 
cheque for the amount. The credit of the idea belonged 
entirely to the President. He took the opportunity of 
congratulating the members on the prosperity of the 

; trade, which he thought was likely to continue for some 
: length of time. He hoped they had all made millions, 
or, at least, hundreds of thousands, as they deserved a 
good return for their capital, and for the ability and brains 

i bestowed upon their work. He thanked them for the 
x cordial welcome they had extended to him. 
ae Mr. Hawdon considered that the American plan of 
a levelling to 1000 deg. or 1100 deg. was not of much merit. 

Mr. Harrison's plan represented a saving of about } ewt. 
of coal. 

Sir Lowthian Bell at Clarence had pyrometers for re- 
cording variations in the temperature both of the blast 
and the escaping gases, the latter being the true index of 
the loss of heat. 

The President remarked that he had never seen so 
Ps, uniform a record of temperature as that from the 
American furnace. 

Mr. Harrison, in reply, stated that Mr. Gjers and him- 
self had aimed at getting a more regular temperature of 
blast, in order to bring about more regular working of the 
furnace, as well as in the quality of the iron produced. 

The authors of the remaining papers not being present, 
they were mostly given in short abstract, and were not 
= discussed at any length. 
se Mr. Carullos’ paper on “Ingots for Gun Tubes and 
Propeller Shafts’’ recorded some experiments on the use 
of round ingots for tin bar steel, made nineteen years ago 
at Landore, which showed the disadvantage of such a 
form, the proportion of sound bars obtained having been 
only 56 per cent. from Shin. ingots, and 83°4 per cent. 
from 10in. ingots. To ensure soundness and freedom from 
skin cracks, the best form to adopt was a polygon of six 
or eight slightly concave sides, whereby the outward 
‘ pressure on the solidified skin is resolved into tangential 
a stresses tending to straighten the sides. He thought it 

useful to refer to a method which, although already em- 
ployed, had not been used to the extent that its merit 
2 deserved, possibly from the failure to appreciate the 
: harmful effect due to the cooling of the metal, which is 
seen in its worst form in the round ingot. 

In discussion, Mr. Radcliffe described the practice of 
treating ingots for gun forgings at the Royal Arsenal, 
Woolwich, where very few failures were experienced. 
Round moulds lined with brick or steel moulding compo- 
sition were used. 

The last paper, by Mr. Herbert Kilburn Scott on ‘“ The 
Manganese Ores of Brazil,’ gave an excellent description 
of the method of occurrence and working of some deposits 
of manganese ore near Ouro Preto, about 320 miles from 
Rio Janeiro, which are now becoming of considerable 
importance in steel manufacture owing to the high yield 
and purity of the mineral. It occurs as a bed about 10ft. 

- thick, having about 100ft. of quartzose, specular iron 

s ore above, and nearly the same thickness of manganiferous 
brown hematite below. The workings are now nearly 
400ft. below the surface outcrop, and produced about 
62,000 tons in 1899. It is estimated that about 2,000,000 
tons may be looked for down to the level of the adjacent 
valley. The analysis of two cargoes gave 55 per cent. 
manganese, and only 0°021 and 0°030 per cent. phos- 
phorus. 

The meeting terminated with the usual votes of thanks 
to the Council of the Institution of Civil Engineers for 
granting the use of the room, and to the President. 
The autumn meeting will be held in Paris on September 
18th and 19th next. 


DAMAGE TO CROPS BY SPARKS FROM 
LOCOMOTIVES. 


In answer to a question addressed to him on May 9th, 
the leader of the House of Commons acknowledged the 
existence of a curious discrepancy between the law which 
applies to road locomotives and that which applies to 
railway engines, “the former being liable for damage 
done by sparks emitted from the funnel and the latter not.”’ 
Taken as it stands, this statement of the law is not 
strictly accurate—for railway companies are liable if 
negligence can be proved; but it is clear, from a letter by 
the secretary of the Central Chamber of Agriculture, 
which appeared in the Times for May 10th, that numerous 
fires have taken place in recent years owing to sparks 
from locomotives, and that compensation has not been 
paid to the sufferers, except in one or two instances. In 
order, if possible, to remedy this state of things, a Bill 
has been brought before Parliament which contains a 
clause to the following effect :—‘* Where damage is caused 
to crops, hedges, or plants, by fire arising from sparks 

-emitted from any locomotive engine on railways, the 
company owning such engine shall, in spite of their 
; statutory powers and rights to the contrary, or the pro- 
- visions of any special or general Act relating thereto, be 
liable to pay to the person whose crops, hedges, or 
plantations have been so damaged, the amount of 
such damage to be recovered in any Court of com- 
tent jurisdiction.” This Bill is backed by Mr. 
Jeffreys, Mr. Cripps, Mr. Channing, Mr. James Lowther, 
Captain Pretyman, Mr. Grant Lawson, Mr. Strachey, 
and Major Rasch, and was introduced at the urgent 
request of the Central Associated Chambers of Agri- 

culture. 

We have said that negligence on the part of the rail- 
way company must be proved before it can be held 
responsible. This is upon the principle that where an 
Act of Parliament authorises a work which must of neces- 


generally, there is an implied authority to those who 
obtain the Act to create that nuisance without making 
compensation to the public who are unfortunate enough 
to be affected thereby. 

It may be of interest to consider the statutes and the 
eases relating to this matter which have come before the 
Courts from time to time. 

By See. 86 of the Railways Clauses Act, 1845, it is 
provided that it shall be lawful for the company to use 
and employ locomotive engines or other moving power, 
and carriages and wagons, &c.. . . . and to make such 
reasonable charges in respect thereof as they may from 
time to time determine upon, not exceeding the tolls by 
the special Act authorised to be taken by them. This 
section clearly authorises the use of locomotive engines. 

The leading case upon the question of liability for 
damage done by sparks is Vaughan v. Taft Vale Railway 
Company {5 H. and N. 679]. It was there decided that 
a railway company, authorised by the section which we 
have just considered, to use locomotive engines, is not 
responsible for damage from fire occasioned by sparks 
emitted from an engine travelling on the railway pro- 
vided the company has taken every precaution in its 
power, and adopted every means which science can 
suggest, to prevent injury from fire, and is not guilty of 
negligence in the management of the engine. In the 
course of his judgment in this case Cockburn, C.J., said :—- 
‘** Although it may be true that if a person keeps an 
animal of known dangerous propensities or a dangerous 
instrument, he will be responsible to those who are 
thereby injured, independently of any negligence in the 
mode of dealing with the animal or using the instrument; 
yet when the Legislature has sanctioned and authorised 
the use of a particular thing and it is used for the purpose 
for which it was authorised, and every precaution has 
been observed to prevent injury, the sanction of the Legis- 
lature carries with it this consequence, that if the damage 
results from the use of such thing independently of 
negligence the party using it is not responsible.” 

In the case of Dimmock v. North Staffordshire Rail- 
way [4 F. and F., 1058] an action was brought against a 
railway company for damage negligently caused by a fire 
to the plaintiff's premises, alleged to have arisen by 
sparks emitted from their engines. The negligence 
alleged was such as practical men stated would impede 
the engines and would not be effectual for the object. It 
was left to the jury to say whether there were any means 
which the company ought to have adopted; and the jury 
having found that there had been no negligence on the 
part of the company as to using such means, or in 
managing its engines, a verdict was directed in their 
favour. 

In this case the learned judge, in addressing the jury, 
said:—‘‘ The company, in the construction of their 
engines, are bound, not only to employ all due care and 
skill for the prevention of mischief arising to the property 
of others by the emission of sparks, or any other cause, 
but are bound to avail themselves of all the discoveries 
which science has put within their reach for that pur- 
pose, provided they are such as under the circumstances 
it is reasonable to require the company to adopt. But if 
the dangers to be avoided were insignificant, or not very 
likely to occur, and the remedy suggested was very 
costly and troublesome, or such as interfered materially 
with the efficient working of the engine, you will say 
whether it could reasonably be expected that the com- 
pany should adopt it.” 

The question whether there has been negligence on the 
part of the railway company is one for the jury to deter- 
mine. In the case of Freemantle v. L. and N.W. Rail- 
way {10 C.B.N.S., 89], an action was brought for injury 
by fire, alleged to have been caused by a locomotive 
belonging to the London and North-Western Railway 
Company. It was proved that the fire broke out shortly 
after the passing of the engine, and that the engine had 
none of the appliances which had long been in use to 
prevent sparks or hot cinders issuing from the chimney 
or the fire-box, and that there was no other way of 
accounting for the fire than assuming it to have been 
caused by a spark or a cinder from the engine. For the 
company the evidence of several scientific witnesses was 
to the effect that the engine was so constructed that it 
was unnecessary to provide any of the safeguards sug- 
gested by the plaintiff's witnesses, and that it was impos- 
sible that sparks or cinders could have been thrown out 
by it, so as to cause the damage complained of. The 
judge left it to the jury to say whether or not there had 
been negligence on the part of the company, either 
in using an improperly-constructed engine or in impro- 
perly using an engine of the description mentioned by the 
company’s witnesses. 

In these cases it is often very difficult for a farmer to 
prove to demonstration that his crops have caught fire 
owing to a spark from a passing engine. It has, there- 
fore, been decided that evidence is admissible to show 
that other engines belonging to the company, upon other 
occasions, in passing along the line, threw sparks or 
ignited matter to a sufficient distance to reach the pre- 
mises, and this without showing the precise circumstances 
of weather, &c., under which the sparks were so emitted. 
[Piggott v. E. C. R., 3 €.B., 229.] 

The Bill now before the House of Commons proposes 
to make railway companies liable in all cases, whether 
negligence on their part be proved or not. Although the 
burden of proving such negligence may be removed if the 
new measure be placed upon the statute-book, the plain- 
tiff will still have to prove that the conflagration was 
caused by a spark. Hence many of the above cases will 
continue to be of use. 


THE river Tyne Commissioners have adopted a report 
of the Dredging and River Works Committee on the dredging 
requirements of the Tyne, recommending the purchase of a new 
dredger of the most modern type, at a cost of from £25,000 to 
£30,000, and also of four steel hoppers, not self-propelling, each 
carrying about 550 tons of dredged material. 


No, IV. 
WueEn it was discovered that the Scotch boiler, ¢ 

structed to suit Admiralty ideas, would not stand fo ed 
the authorities decided that some other type of 
must be adopted. The conclusion was correct, 
reasons why it was formed were, as we haye alread 
explained, quite inadequate. The great defect of Admiral, 
policy has always been its narrowness. All the Admiralty 
eggs have invariably been put into one basket, The 
Scotch boiler, crammed with furnaces and tubes, double. 
ended, and fired with closed stokeholds so that eye if 
time a furnace door was opened cold air rushed 


reing, 
boiley 
The 


did frightful mischief, failed. The Admiralty ener 
went no further than the fitting of the tube ends with 


ferrules. A distinct advantage was gained, but without 
further inquiry as to what the fire-tube boiler could qo it 
was rejected. One experiment had been tried—the 
application of forced draught to a type of boiler wholly 
unsuited to it. The experiment so far was a costly 
failure. The fire-tube boiler was condemned. ) 

Now, long before the Belleville boiler was adopted, \f, 
James Howden had applied a system of forced draught to 
marine boilers which was fairly successful from the first 
Some modifications have been made in it since, and it hi 
now in general use by most of the great merchant 
shipping companies. To name a single example, we may 
say that the Egypt, one of the latest of the Peninsular ang 
Oriental Steamship Company's vessels, is fitted on this 
principle. She is a magnificent 8000-ton ship. Hey 
engines indicate 9000 horse-power. The boiler pressure 
is 180 lb. Her boilers—eight of them double-endeq— 
have three furnaces in each end. They are worked with 
Welsh coal, with ljin. of air pressure. They have been 
constantly in service for over three years, and have 
never given the smallest trouble. Cold air never rushes 
into their furnaces. But the Admiralty were per. 
sistently urged to give the Howden system a trial, and 
they refused. They could not be induced to submit Mr, 
Howden’s statements, backed up by his merchantship 
facts, to the test of a fair trial. They were asked to try 
Ellis and Eaves’ system. They would have nothing to do 
with it. The Scotch boiler was condemned, and no 
modification, alteration, or improvement, could be 
tolerated. We have said that we do not believe the Scotch 
boiler would, under any circumstances, be suitable to the 
requirements of the Navy; but we are very far from 
holding that it is so unsuitable that it ought to have 
been summarily rejected. The Admiralty had excellent 
evidence that the Howden system was worth trying. It 
ought to have been put to the test, and meanwhile the 
Admiralty should have pushed inquiries further atield and 
tried other systems of generating steam. 

Enquiries were made. They began fairly well and 
then were quickly narrowed down after the usual 
Admiralty fashion. There were three or four more or 
less successful water-tube boilers ready to hand; but 
once again all the eggs were put into one basket. Atten- 
tion was wholly confined to the Belleville boiler. It was 
used by a French company. It was adopted tentatively 
in the French navy. A naval engineer was sent on a 
trip with Belleville boilers in a steamer of the Messagerie 
Maritime. He pronounced in its favour. It has been 
stated that the representatives of M. Belleville received 
£170,000 for the right to use it. We hold that there was 
sufficient evidence in favour of the boiler to justify its 
careful trial. But the Admiralty, without giving it 
anything like an adequate test, adopted it whole- 
sale, which is quite another thing. It is absolutely cer- 
tain that the hopes entertained concerning it have in 
the main been falsified. It was to have been much 
lighter than the Scotch boiler. The weights are 
within a fraction the same. It was to have been 
much more economical. It was so wasteful of fuel that 
an economiser had to be put on top of it. It was to be 
suitable for all kinds of coal. Even Welsh coal cannot 
be burned in its grates save by highly-trained firemen. 
Air-compressing engines have had to be provided, which 
send jets into the spaces between the tubes to secure 
eomplete combustion. It was to be quite safe even 
without very pure water. It will not tolerate the smallest 
modicum of salt. It was not to break down. We have 
already dealt fully with this point. It is not too much 
to say that most of these facts were elicited within twelve 
months. When the Powerful was fitted with Belleville 
boilers we congratulated the Admiralty on their enter- 
prise; but we carefully deprecated the further adoption 
of the boiler until more information had been obtained. 
The Terrible followed the Powerful, and many other 
vessels were put in hand. All the eggs went once more 
into a single basket. It was the Belleville boiler or 
nothing. 

Now the situation was such that there was no reason 
at all for extreme hurry. The change from the fire tube 
to the water tube was radical. It involved the efficiency 
of the most powerful navy in the world. Common sense 
dictated a certain course; but common sense is not 4 
recognised factor in Admiralty policy. The Powerful 
should have been sent to sea for six months. She need 
not have had guns on board, nor need she have been, 
the full sense of the word, commissioned. She ought to 
have been kept constantly cruising at all speeds in all 
weathers, coming back to port when her coal was 
expended, and then cruising again. She should have 
cruised round and round the British Islands, not as 4 
warship, but as a ship carrying out one of the most note- 
worthy experiments ever undertaken. Nothing of the 


kind was done. Certain experimental runs were got 
through with difficulty. The engines were blam : 
the ship was blamed. It would have been wholly 


inconsistent with Admiralty policy to send the ship 
on a real experimental cruise; nothing of the sort pe 
ever been aa before. Yet in six months, property 
spent, all would have been learned that was necessary ; 
and we know now that the Belleville boilers of the 


Powerful would have been nearly the first and the lastin the 


| 
| | 
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| | 
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| 
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ritish Navy. It may be urged that the 

ould have been very costly. No doubt it would, but it 
. uld have been worth a sum which it is impossible to 
Tighe. There is no possible excuse for the haste 
with which the Belleville boiler has been rushed into the 
bs rvice. It might have been an excellent boiler. No one 
Poot that it was, and nothing but accurate and extensive 
knowledge could justify the fitting of all our newest and 
pest ships with it. 

We said in our third article that the Admiralty ought 
to be the finest experimental institution on the face of 
the earth. Because it never carries out experiments 
sroperly waiting always for the result to. guide the con- 
duct of large operations, the Admiralty is constantly in 


Trials of the Seagull, Sheldrake, and Sharpshooter. 


meter, which is far too small. There can be but one answer. 
The Admiralty have not the least desire that any other 
boiler should be tested. The Belleville boiler is the war- 
ship boiler, and there the matter ought to end; and 
would end but for the pestilent folk like ourselves who 
maintain that, at any cost, even at that of the reputation 
of a great official body, the British Navy must have the 
best boilers it is possible to procure. The following table, 
quoted from Sir John Durston, gives all the information 
we have been able to obtain about the results of such ex- 
| periments as the Admiralty carried out with the Niclausse 
/and Babcock and Wilcox boilers. The evaporative duty 
‘is so high that we have no doubt a good deal of water 
| passed over as priming, possibly insensibly :— 


Equivalent evaporation, 


at 14 knots. The Minerva burned 380 tons of coal, and 
the Highflyer 463, or 22 per cent. in excess. When the 
trial was over the Minerva was again ready to go to sea 
at once. As for the Highflyer, all the available artificers 
in the squadron were, it is stated, employed for six days 
in re-making joints, and cleaning and repairing the evapo- 
rators. The third trial consisted of two runs of 60 hours 
each at 17 knots. The Minerva burned 613 tons, and the 
Highflyer 663 tons of coal. The fourth trial was a single 
run of 60 hours at 17 knots. The Minerva burned 358 tons, 
and the Highflyer 375. 

The Jast trial was a run of 30 bours at full power. 
The Minerva burned 225 tons, the Highflyer 267 tons, or 
18 per cent. more. The machinery and boilers of this 
ship are now undergoing very heavy repairs. Our able 
contemporary La Marine Francaise, for the 15th of April, 


| contains a long article on the subject of these trials, to 


which we would direct our readers’ attention. For the 
following quotation we must make room :— 
Si nous continuons 2 examiner les résultats des essais de la 


| Minerva et du Highflyer, un fait bien plus important que les con- 


sommations élevées de ce dernier nous frappe. C’est qu’apres les 


| sorties effectuées par les deux navires, le Highflyer avait de nom- 


breux joints de vapeur & refaire et il lui fallut cing 4 six jours pour 
étre en état d’appareiller de nouveau, en utilisant tous les 
mécaniciens disponibles de l’escadre. Le méme fait a été constaté 
récemment en France sur le Gaulois et le Charlemagne qui dans le 


| cours de leur derniére traversée de Brest & Toulon auraient eu de 
| nombreuses fuites aux joints des cOnes qui unissent les éléments 


aux collecteurs ; ces fuites auraient obligé méme 4 isoler plusieurs 
fois une des chauditres ; de plus, 4 la visite, on aurait constaté le 
cintrage d’un grand nombre de tubes avec des fléches atteignant 
jusqua’a 15 et 25 mm. 

La Minerva par contre était préte & reprendre la mer immé- 


diatement. 


«£ from and at 212deg. Fah. 
Name of ship and type of boiler. of | Der Ib. of 
= a Lb. per hour. oe coal. grate. 
5 hour. 
14°60 491 | 10°77 | | Trialson board | 
Seagull, fitted with Niclausse boilers 24-20 7°31 9°61 31-9 
(5 22:50 5°95 12°10 45°7 | Trials on shore | 
Sheldrake, fitted with Babcock and Wilcox boilers... 8 15°00 5°29 12°70 36°1 | Trials on board 
Ui s 25°00 7°68 11°10 
Sharpshooter, fitted with Belleville boilers without economisers 8 13°10 4°70 10°65 29°6 | : a 
(8 9°90 3°53 10°55 29°6 
Belleville boiler with economiser. Average of trials of boilers 4 30°13 11:79 11°67 31°3 Wetale cnvahare: | 


of many ships 


difficulties. The Scotch boiler failed ; but the Admiralty 
possessed no knowledge of any other boiler to take its 


| Here it wlll not be out of place to give a few facts 


| concerning an experiment, to the carrying out of which 


place, and had to go to the French merchant service and | the Admiralty were driven by the persistent action of a | 
the French navy for guidance. If only inquiry had been | few members of the House of Commons. We refer to | 


pushed at home, and a fair chance had been given to 
British engineers, the Admiralty would have been in a 
wholly different position. Leaving, however, the Scotch 
boiler out of the question, how, we ask, has it come to 
pass that no other water-tube boiler had a fair trial ? 
Goaded by such inquiries, it was at last stated that the 
Admiralty was open. to try any boiler. But, seeing that 
the Admiralty was also committed to the Belleville boiler, 
the statement was of small importance. 

Avoiding generalities, let us ask, Why was the Niclausse 
boiler passed over? It has above and beyond all other 


|the trials of H.M.S. Minerva and Highflyer. The 
| Minerva has Scotch boilers, the Highflyer Belleville | 
| boilers. The results have been altogether in favour of | 
‘the Minerva. Both ships are cruisers, almost sister 

'ships. The Hightlyer has developed 10,000 horse-power 

| and the Minerva 9000, so that the experiment has been — 
| conducted on an adequate scale. 
| The first trial consisted of three runs of sixty hours | 
; each, at a speed of 10 knots. The Minerva burned less | 
| fuel by 27 per cent. than the Highflyer. After the trials | 
‘the Minerva’s boilers only required the tubes sweeping. 


THIRD-CLASS CRUISERS. 


Peut-on admettre que des navires de combat, aprés cing a six 
jours de fonctionnement, soient obligés de se réparer pendant 


| cing & six jours avant de pouvoir naviguer de nouveau? et le 


temps des réparations pourrait étre plus que doublé, car le plus 
souvent, chaque batiment ne devra utiliser que la main-d’ceuvre 
de son personnel et non pas, comme dans l’espéce, celle des 
mécaniciens de toute une escadre. Dans de telles conditions, une 
marine ne peut songer 4 remplir toutes les obligations du temps de 
guerre. 

So much for the past; what is the outlook for the 
future? Let us assume, for the sake of argument, that 
the Belleville boiler has been condemned—no more are 
to be made. What boiler shall take its place ? 

It is when a question like this is presented to us that 


| we feel the full force of the biunder committed by the 


Admiralty. It must have been known from the first 
that there was at least room for a doubt as to the suit- 
ability of the Belleville boiler for use in our Navy. It 
was little short of criminal to argue that it represented 


s } g Mean results of trials. | Weight in pounds | 5 
& Ex Steam pressure. | (mean LHP). | (mean LHP). | 282/83 
Vertical 304in., ) | | | | 
2 a | | | } 
| | 530 314 410-0 | 11,025 9-3 | 16-0 [100-0 [140-0 | 240 12-2 | 2-1 
1 1600 | | 11 | 146 | 7,469 | 4) 1-4 | 539 | 314 410-0 | 11,025 13-8 | 23-8 | 68-0 | 94-0 | 162 18-2 | 1-47 
| ex- 4, furnace 1: 2°17: 
| pansion | | 4°97 | | | 
‘| Vertical 204in., | | 
Scylinder| W728 777-6 22k 206 | 3,631 30 148 | 246 | 383 188 349-7 | 17,504) 9-43 | 19-41 {121-0 [115-0 | 236 [10-41 | 4°82 
Pactolus ....| triplee | | 234! 197°7 | 257 | 5428-8 1-114! not — | — | 14°15 | 28-91 | 82-5 | 75-5 | 158 |15°52 | 3-22 
| | 12°50 :| (213-8 | 9621 253 247 7,201 3°3 taken! / = — | — | 18°78 | 38-36 | 60°5 | 58°5 | 119 |20°59 | 2-43 
pansion | 6°93 | | | 
{ 176-4 793-8 | 261-237 | 3,698 30 O-4 1°96 378 185 | 18,876) 9°78 | 19-98 /117-0 [112-0 | 229 [10°27 | 5-10 
Pegasus... 8 Reed » 284 203-2 | 914-4 | 278 29 | 5.400 0-86/) not | — | 14-28 | 29-15 | 80-0 | 77-0 | 157 {15°00 | 3-49 
(217-77 979-6 | 255° | | 4| 2-441 taken — — | 18°85 | 38-48 | 61-0 | 58:0 | 119 [19-79 | 2-64 
} 
720-4 | 249197 | 3,559 30) 0-78 169 [350-0 15,856 | 9-34 | 21-06 |134-0 [106-0 | 240 [10-16 | 4-45 
Pelorus ... + 8 Normanc “a 2 31/| 188°8 | 849° 252 200 | 5,379 | 8117 | 14°08 | 31°79 | 88°5 | 70°5 | 159 115-37 | 2°94 
(217% 6977-4 | 260 7094 4 (43 | | 18°58 | 41-92 | 66°5 | 53-5 | 120 [20°26 | 2-23 
(W741 783-4 | 3,627 30) 0-30 21-365 17,760 9°93 | 21-98 123-0 |102°0 | 225 10°27 | 4°89 
Verseus!.. » (2347/1958 | 8811 | 251 | 5243) 81/11 | 2-26 | 14°36 | 31°77 | 85°5 | 70°5 | 156 /14°85 | 3°38 
| 220-02 990-02 3002-2508 7,002, 42 19-178, 42-428) 64-08) 53°08, 11731983" 2-549 
| | | | | 
8 Ble- j 7002 | 3,600 0-87 170° 350-0 17,504 10-008, 21-19% | 4°87 
Pomone"... » 232 2009 904-0 | 225 219 | 5541 1-40) not 32-605] 76-08 69°0%) | 3°17 
| 991-6 | 252 7,340 4 | 2°77 taken 20408 43-158) 110°/20°97 | 2°39 
168-7 759-1 3,644 30 OS B48-75 20,508 8-90 21-18 |147°0 |105-0 | 252 [10-47 | 5-62 
reserpine. 23) 1942 | 873-9 257 243 (5,386 | | 2°47 13°03 31°04 100-0 | 72°0 | 172 [15°30 | 3°84 
(2216 9972 7,5) 29 3-16 17-44 | 41°56 | 74°5 | 53°5 | 128 20°48 | 2°87 
| 3,500 30°) 360° 156° 353-0 | 17,760 9-726 230%] 9 91 | 5-07 
5,000° 13886, 32-058) 91-05] 70°0%) 161° 14-16 | 3°55 
220-07 990-6) 3008 700084 19-448) 44-875) 65-05) 50-08) 1159)19°88 | 2°54 
1707 7684 231 3601659 350-0 20,508 10-16% 22-068 120-68/102-0 2228/10°40 5°64 
I'syche" 23 5,095 | 8 2-44 14-158 30-906) 85-05] 158¢)14-55 | 4-02 
217°3 9801 240 7,006 4 | | 19-46, 42-465 62°05) 53-0°) 115¢120-01 | 2-98 
} | | | | | 
-j- 35005 30° — 3605 | 159% 360-0 | 18,876 9-728 22-016 128-08|102-0°| 230°] 9°72 | 5°39 
Pyramust 8 Reed — | — | 5008) 8 — — | — 31-448) 89-0%| 72-0°| 161°13°90 | 3°77 
| (220-05 | 990-65 3008 250° | 7,008 45, — | | 19-48 44-028) 64°08) 51-0* 115°/19-44 | 2°69 
Average for 30 hours at 3500 217 | 3,628 30 O64 | 383 | 18,100) 9°65 20°95 |126-0 |107-0 | 233 [10-32 | 5-06 
| SOOO 19688 | 885-48 2308 | 5,388 1-188 2-368) | 176 | | 14-217, 30-887) 85-47) 72°67) 1587/15-20 | 3-447 
| 4 4, full power? ... 218-1 | 9813 | 253 | 236 | 7,152) 4/323 | — | 388 | 178 | — | — | 18-92! 40°99 | 63°5 | 54-5 | 118 20°85 2°58 


' Full-power trial has not yet taken place. 2 Particulars for full power are from specification. 
7 Average for seven ships. 
are based on preliminary reports only, 


Specification, ® Calculated from specified particulars. 
results of Pomone’s and Psyche’s ron 


Water-tube boilers the paramount advantage that a split 
or leaking tube can be removed and replaced in two 
tuinutes. The only serious objection we have heard 
urged against it is that it cannot be easily emptied—an 
Sjection which is almost farcical. It is true that quite 
recently a trial has been carried out with the Niclausse 

iler, but under conditions which have simply made the 
€xperiment ridiculous. How does it happen that the 

abeock and Wilcox marine boiler has never had an ade- 
(uate Admiralty trial? That tried did at least as well as 
the Belleville boilers, and it had tubes only 1}3in. in dia- 


On board the Highflyer about one hundred leaking joints 
had to be made tight, and she was not ready to go to sea 
again for five days.* 

The second trial consisted of two runs of 60 hours each 


* In the Belleville boilers of a line-of-battle ship there are about 11,000 
movable doors to be made tight for a pressure of 3001b. These close the 
small hand holes at the end of the tubes. Thén there are 33,000 screwed 
joints, every one a possible source of leakage. Thus the total number of 
joints to be made and kept tight is no less than 44,000. In smaller ships 
there are fewer joints, but in any the number is very high. They are all 
comparatively large joints, and are very much more likely to leak than 
small tubes rolled into tube plates, 


3 Calculated from specified LHP. 4 ‘Vessel not yet tried. 
8 Average for six ships; coal per I.H.P. for three ships only. 


5 Particulars are from 
® Average for six ships. ° Mean 


finality. Yet if it failed on trial, what was provided to 
take its place? Ifthe Lords of the Admiralty had done 
their duty they would have insisted on trials being made 
of other boilers. To argue that this would let in a host 
of incompetent and amateur inventors—men with fads— 
is little less than fatuous. There were ready to hand 
several systems as well known as that of M. Belleville. 
The bare existence of these seems to have been scarcely 
acknowledged. 

What is to take the place of the Belleville boiler is a 
question of very great’ importance. It must not be 
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answered on any theoretical grounds whatever. The 
problem can only be solved in the light of experience. 
If that experience is limited, we have the Admiralty 
system, Admiralty methods, to thank for the disagreeable 
fact. In our opinion the naval boiler of the future 
will probably prove to be one with straight, steeply- 
inclined tubes of moderate diameter. This kind 
of boiler has been so uniformly successful in torpedo 
boats and in torpedo destroyers that it has finally 
been adopted for the largest men-of-war. Several im- 
portant ships have been fitted with it by Elswick. We 
have illustrated the boiler plant in Dutch cruisers. 
The Don Carlos for the Portuguese Government has 
been thoroughly successful, so has been the Zenta, 
Austrian cruiser. The Russian Government have under 
construction over 100 boilers of this type. Nor is this 
remarkable. Boilers of the kind with small tubes have 
given admirable results in torpedo boats when worked 
with furnaces under a pressure of 3in. or 4in. of water. It 
s much more probable that boilers with 1}in. tubes, worked 
with a moderate draught of but lin. of water should stand 
well. In consumption of fuel they are more economical 
than the Belleville boiler, and they require no special ar- 
rangements for securing good combustion. To take one 
boiler of this type, the weight of a Yarrow boiler complete, 
which will supply steam for a triple-expansion engine indi- 


cating 800 horse-power, is just 11 tons. This includes | 


future will probably be one with straight, not bent tubes, 
such as the Yarrow boiler. 

It will, we believe, be fully understood that we are not 
advocating the adoption of the work of any particular 
inventor or manufacturing firm. We want to see the 
Admiralty use their powers of selection and arrive at the 
best boiler by experiments, carried out with the perti- 
nacity, energy, and despatch which the circumstances 
warrant, no matter what the cost; and we may add that 
we believe it to be essential that a considerable addition 
should be made to the engineering staff of the Admiralty. 
That now existing is overworked and inadequate to the 
excessive strain brought upon it by the enormous develop- 
ment of the British Navy. 


LOCOMOTIVES AT THE PARIS EXHIBITION. 


Tue Vincennes Exhibition remains at the date of writing in 
a very unfinished condition, numbers of locomotives and 
carriages being still due to arrive, while a good proportion of 
engines are still enveloped in their canvas wrappings, and 
others—in particular some of the Russian—are yet to be 
built up in situ. Here and there some cabs still remain 
boarded in. 

The French, Swiss, and perhaps one Italian, engines 


everything but the funnel. The weight of a Belleville boiler | are for the greater part already in exhibition order. 
of 800 horse-power is, on the average, 35 tons. It has} Much remains to make the place convenient for the 


been proved by direct experiment that a Yarrow boiler can 
work for 24 hours with sea-water feed. A leaking surface 
condenser ruins a Belleville boiler. 

It must not be supposed that the Admiralty have been 
wholly blind to the good qualities of the small-tube 
boiler; they have done something. Nine third-class 
cruisers have been fitted with generators of the kind. 
But we are entirely ignorant as to what results have been 
obtained from them in daily work. A comparison of them 
and cruisers of the Pearl class will be found in the 
preceding table, taken from Sir John Durston’s paper, 
from which we have already quoted. It will be seen that 
it is in many important respects incomplete, but we give 
it for what it is worth. 

These ships have been fitted for some time, and if 
proper use had been made of them experimentally the 
Admiralty would now be in a position to say whether 
any one or more of the various boilers tried was suitable 
for extended adoption. The French naval authorities 
have been really trying water-tube boilers on a great 
scale for years, and their latest venture is the Montcalm, 
launched at La Seyne on the 27th of March. She is an 
armoured cruiser of 9516 tons, she is fitted with three 
propellers, and three sets of engines, capable of indicating 
19,600 horse-power, which will give her a speed of 
21 knots. She is to be fitted, not with Belleville, but 
with Normand-Sigaudy boilers. About this type we may 
once more quote from M. Bertin’s pages :— 

M. Normand having arrived by successful improvements at a 
type of boiler which, though not final, is indisputably superior to 
the original Du Temple boiler, considerable advantage should cer- 
tainly be derived from its more general employment in larger 
ships. Single or double-ended boilers might be used, according to 
circumstances, the latter enabling a slight saving of weight and 
space occupied to be effected. The double-ended boiler which 
M. Normand has introduced, in collaboration with M. Sigaudy, of 
the Compagnie des Forges et Chantiers de la Mediterranée 
(Havre), is composed of two Normand boilers placed back to back 
with the drums common and continuous; the drums are in some 
cases as much as 19ft. long. 

The following Parliamentary return has just been issued, 
giving the cost of repairs to the boilers of the undermen- 
tioned ships since they were first commissioned up to 
the 24th February, 1900. The return is unsatisfactory, in 
that it gives no information as to the actual work done by 
any of the ships named. Itis further incomplete because 
it does not say whether the repairs have ended, leaving 
the boilers in good condition :— 


Date of 
First Commissioning. 


19th July, 1898 ... 3,184 


Labour. Materials. Total. 


Diaden ... . 1,034 ... 4,218 
Niobe ... 6th Dec., 1898... :... 
Arrogant 27th Jan., 1898 .. 3,021 ... 1,490 ... 4,511 
Furious ... Ist July, 1898 ... 1,208 ... 396 ... 1,604 
Powerful 8th June, 1897 ... 1,268 ... 710 =~... ~1,978 
Terrible... 15th June, 1897 ... 6,652 .. 3,804 ... 10,456 


It will be seen that the Admiralty have not tried the 
Yarrow boiler on large ships. Our reason for advocating 
its trial is based first on the fact that it has straight 
tubes—a matter of very great importance—and, secondly, 
because its adoption would be very far from being a leap | 
in the dark. Its actual adoption by Russia, Holland, | 
Portugal, and Elswick, are powerful reasons for fitting it | 
to at least one of our own third-class cruisers and testing | 
it. 

The time has come for summing up our criticisms and 
stating our conclusions. 

We hold that the fire-tube system has been rejected 
on inadequate grounds, and that the failure of the Scotch 
boiler in the Navy was due to faulty design, and a wrong | 
system of working. 

We hold that the Belleville boiler deserved a full and 
complete trial, and that it was adopted wholesale on 
insufficient grounds. 

We hold that it is unsuitable for the wants of the 
British Navy, that no new ship should be fitted with it, 
and that, as existing boilers wear out, they should be 
replaced by water-tube boilers of better type. We hold 
that to arrive at this type such vessels as H.M.S. 
Pactolus, for example, should have been kept at sea for 
considerable periods, and severely tested to ascertain the 
weak points of their boilers. It is useless to fit ships 
with boilers for experimental purposes and then lay 
them up, or pay no attention to the results obtained. 

We hold that the Niclausse and the improved Babcock 
and Wilcox boilers are so full of promise that they ought | 
to have a full trial. 

And, lastly, we hold, for the reasons which we have 
carefully stated, that the water-tube naval boiler of the 


| 
| 


| visitors. The flooring, in many cases wanting, and now 
| being hurriedly laid down, is a simple arrangement of 
| lin. deal boards nailed upon pieces of scantling laid 
_loose upon the clay floor. This wooden platform comes 
| flush with the rails, and, when finished, will be admirable 
| for walking about, and very different from the comfortless 
| cement passages of the 1889 Exhibition. Moreover, the 
| wood flooring adds vastly to the fine effect of the rolling 
stock. At the last Exhibition the rails were lower than 
the floor, and the imposing appearance of the engines 
was lost thereby. When ready there will be absolutely 
no similarity or comparison possible between the two 
exhibitions. At the former show there were three or 
four rows of rails at most in a shunned annexe 
off the machine gallery. Here, at Vincennes, there are 
about twenty sets of lines of considerable length; two 
each of which are covered by one roof span. Thus, Ger- 
many, on the extreme left, has three spans ; next, to the 
right, Austria has one; Italy, one; Switzerland, one 
span—little tenanted, but including, farther down, the 
English section ; Russia, two ample spans for its broad- 
gauge, and covering some exhibits of miscellaneous 
nationality ; and, finally, France, on the extreme right, 
has also two crowded spans. 

America having no section for locomotives, her engines 
and cars are exhibited in the bays of those countries for 
which the rolling stock has been built, as is also the 
case with the Belgium. But where the clients are like- 
wise without a section, the lccomotives are placed with 
the country of the builder—as, for instance, a Scotch 
locomotive for Holland, a Swiss petroleumn-burner for 
Abyssinia, &c. 

Two only of the sections have lines into the front of the 
Exhibition building, viz., Germany and Russia. The 
latter is a temporary line, made of scrap rails altered on 
old sleepers to the Russian 1°55 m. gauge, and connect- 
ing the Exhibition with the Seine at Charenton—a track 
which has been very little used, so far, for the eight blue- 
painted Russian car-bodies which are being brought from 
the barges on 62ft. specially-constructed road-lorreys 
drawn by thirty-six horses to the Exhibition grounds, where, 
by jacks, they are lifted off on to their extremely heavy 
bogies, and from which they had been detached at 
Havre. These bogies are now being re-assembled in the 
Exhibition. The eight locomotives to be exhibited were 
more or less completely dismounted at the Russo-German 
frontier, and arranged for passing all Franco-German 
loading gauges, and thence forwarded on for re-erection 
at the Exhibition. 

Although the Exhibition building is insignificant in 
exterior architecture, it has the merit of being superior 
in construction to the majority of the magnificent Exhi- 
bition buildings built of plaster-covered canvas. The 
roof is borne by double T-iron pillars, filled in between 
with large whitened beton tiles pointed with red. The 
columns throughout, of 4in. rolled plates, are riveted up 
with angle irons into the form of a double T; two each of 
these T’s are fixed together, giving a II column measuring 
not more than 8in. by 83in. The roof construction is 
correspondingly light, and only supports corrugated 


| galvanised iron sheets with a glazed clerestory, which 


serves also for ventilation. 
Below, outside the rail lines, there are alternate plat- 


'form spaces of 7ft. and 14ft. respectively. The space 


between the rails over the sleepers is filled to suit the 
fancy of the exhibitor. Under the strikingly heavy 
wheels of the London and North-Western engine it is 
broken granite ballast. The provisional name-plate of 
this engine is obviously intended to please, but the 
London and North-Western express is singularly ill-chosen 
to bear such an elegant title from the uncomplimentary 
comparison it affords. The neighbouring Midland engine 
would have borne the same name-plate with more plea- 
sure to the esthetic ideas of a French engineer. 

All up-to-date railways on the Continent and elsewhere 
have dropped name-plates for thirty or forty years back, 
but some very rare locomotives here, built for exporta- 
tion—generally to eastern countries—bear titles. 

Immense advance in power is the one dominant feature 
in all locomotives exhibited as compared with those of 
six to ten years ago. Tractive power everywhere has 
been increased by larger cylinders, oftentimes quadrupled, 
and by reduced wheel diameters. Adhesion has been 
increased by additional coupling and by heavier weights. 
Coupling-rods have been shortened, and _fire-boxes 
lengthened by putting all the drivers in front of the fire- 
box and adopting a trailer—an arrangement that has per- 
mitted increased grate area, ke. Oil in many cases has 


become the fuel. Compounding has tended to fo 
cylinders. 

In outside form, projections against the wind haye evi 
dently been reduced as much as is possible, and pins 
cab fronts are pointed out over on to the boiler ag jy the 
prow of a ship, although, so far, no line but the loa 
has attempted wind-cutting in front of the smoke-box po 
chimney. An exception is the Italian engine, which yyy 
cab first, and here it is the whole cab itself which is 
pointed. 

In years to come the foreign engineer will copy the 
English exterior—is doing so now; but English engineers 
will not be able to follow in the immense advance in 
power that characterises all continental locomotives 
because of the restricted loading gauge. “ 

In boiler mountings the handsome one-piece cast iro, 
chimney has very little vogue. The Midland, the German 
State, and a Swiss line show it in its best form. Sharp. 
cornered dome casings still prevail with almost all byt 
the engines of Alsatian or Creusot build. Greatly jp. 
creased cubic space of the cab is everywhere apparent 
and, following the American lead, all builders appear to 
have at heart the comfort of the worthy class of mey 
whose abode it is. Roof lamps of very considerable 
variety and elegance are to be seen. On the eastern con. 
tinental lines the very long wheel base of the bogie makes 
those of the more western railways appear toy-like jy 
comparison. Several of the bogies are driven by separate 
engines on the Mallet system. 

One designer at least has abandoned all accepted ideas 
as to the form of the tender, making a handsome 
cylindrical reservoir on six wheels, with a separate cal 
attached for the fireman. 

Of boiler, fire-box, and internal tube arrangements 
there is nothing to indicate from outside appearances any 
especial or radical departures—as, for instance, double or 
triple boilers, or water-tube boilers. 


THE PENARTH DOCK SUBWAY. 


Tue Taff Vale Railway has finally completed, after three 
years’ costly and occasionally troublesome work, a capacious 
subway under the river Ely, which separates the company’s 
Penarth Dock and Harbour from approach to Cardiff on the 
eastern side. The Ely is a tortuous stream, navigable only 
for a short distance on the tide, which has a maximum rise 
and fall of 38ft. or more. For thirty years communication 
between the two banks has been maintained with more or 
less efticiency by an old-fashioned steam ferry working on a 
cable ; but in heavy weather this antique vessel could not 
always run, and, in fact, it was twice capsized. In its Bill of 
1896, before the Windsor Dock project was laid on the shelf, 
the Taff Vale Railway took power to replace the ferry by a 
subway, and in April, 1897, operations were commenced from 
the plans of Mr. G. T. Sibbering, M. Inst. C.E., the company’s 
chief engineer. His borings had satisfied him that the 
undertaking would be difficult and lengthy, the banks being 
of made ground, and the river bed of loose mud deposit 
and gravel. Despite all engineering precautions, the roof of 
the tunnel gave way in November, 1897, and again in 
December of the following year, necessitating the removal 
of over 1000 tons of earth and water, considerably prolonging 
the work, and increasing the engineer’s estimate. An inspec- 
tion of the subway last Monday, on the occasion of the formal 
opening, suggests that a brief sketch of what has been accom- 
plished may be useful, the more especially as the Taff Vale Rail- 
way appears to have solved a problem which is still vexing the 
minds of port and dock authorities in other places wherea tidal 
river, practically unbridgeable, cuts asunder two parts of a dis- 
trict needing uninterrupted and rapid communication with 
each other. 

The tunnel is 400 yards long, of which 325 yards were 
excavated by means of the Greathead ‘shield, worked under 
hydraulic pressure. As the earth was removed cast iron 
segments were bolted into place, until a water-tight iron tube 
was formed, with an inside diameter of 10ft. Gin., giving 
7ft. 6in. of headroom, and a footway of 6ft. wide. The crown 
of the roof is nowhere less than 11ft. beneath the river bed, 
and at this point the tube is 64ft. below the level of the land 
oneach side. Allowing for the two inundations, 813 days 
were occupied in putting in the cast iron casing, the first ring 
being fixed in July, 1897, and the last in September, 1899. 
The tube itself is painted with white enamel, the approaches 
lined with white glazed bricks, and the whole is abundantly 
lighted by electricity from the Taff Vale generating station 
near by. The total cost is expected to amount to £26,000, 
which is not regarded as excessive, in view of the importance 
of the work to the dock and public, and considering the 
obstacles which had to be surmounted. Although primarily 
designed for foot passengers and bicyclists, there is sufficient 
width for the passage of light vehicles. The contractor Isa 
local man—Mr. Thomas Taylor, of Pontypridd. 

Visitors on the opening day could not fail to observe 
that since Parliament rejected the Windsor Dock Bill, 
the Taff Vale directors have made great changes in the 
appearance of their Penarth Dock estate, and it is under- 
stood that they intend to develope its possibilities to the 
fullest extent of their parliamentary powers. A large area of 
land has been reclaimed along the river bank in the neigh- 
bourhood of the old ferry landing-stage for additional railway 
sidings, and four of the latest types of ccal staithes are to 
erected. It was, nevertheless, impossible for the visitor to 
avoid the discovery that access to Penarth Dock, from the 
Bute Docks, or from Cardiff town, remains incomplete on 
east and west until tramway lines, or a much superior class 
of vehicles to those now employed, are provided to carry 
shipping and commercial men to Cogan on one side of the 
dock and to the subway on the other. 


Tue Beira Railway, which is attracting considerable 
attention at present, owing to its use by the British Government i 
sending Sir F, Carrington’s force for the protection of Rhodesia, 1s ‘1 
outcome of an agreement made in 1891 between Great Britain “e 
Portugal, is 203 miles long. At Umtali it reaches an — P 
3450ft. The average speed of passenger trains is twelve m . 
hour. At Umtali the line connects with that of the lag vars 
Railway Company, which runs thence to Salisbury, a dlistane 
about 170 miles. This Umtali-Salisbury line was 
under contract with the British South ‘Africa Company, “ 
guaranteed the payment of interest on the debentures. 
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Report of the Committee on the Revision of the Society Code of 
1885, relative toa Standard Method of Conducting Steam 
Boiler Trials. American Society of Mechanical Engineers. 
Presented at the New York meeting, December, 1899. 

[FIRST NOTICE. | 
Tux American Society of Mechanical Engineers has for 
long been one of the most active societies in the world in 
respect of its endeavours to introduce improvement and 
yeform of a systematic surt into the practice of the pro- 
fession. In 1885 they issued a “* Society Code,” which 
has been very generally adhered to by American pro- 
fessional engineers, recommending a standard uniform 
system for testing boiler performance. In the subsequent 
fifteen years, of course, boiler construction has undergone 
tremendous modifications, particularly in respect of water 
tubes ; and it was to be expected that the plans of boiler 
testing that were then thoroughly satisfactory should not 
be wholly applicable at the present time. Moreover, many 
instruments and sorts of apparatus have come into exist- 
ence » the interval, notably handy apparatus for mea- 
suring the “wetness” of the steam delivered by the 
boiler. Nevertheless, the new Committee appointed to 
consider the desirable changes in the ‘* Code” to be re- 
connmended by the Society finds surprisingly little to 

alter in the main directions to be embodied in such a 

“Code.” Practically all that is new and of importance is 

placed in the form of a series of *“‘appendices”’ to the 

actual ** Code,” and these deal almost exclusively with 
improved methods of testing rather than with any 
actually new measurements. 

The Committee consisted of nine members, among 
whose names the best known on this side of the water 
are Messrs. C. E. Emery, E. H. Barrus, R. H. Thurston, 
and W. B. Potter. The first draft of the report was 
made over two years ago, and Dr. Emery’s death has pro- 
bably delayed its final revision. The Code consists of 
twenty-three articles, and the appendices number forty- 
one. The appendices are special notes, written and 
signed by individual members of the Committee. The 
Society accepts’ the report, and recommends” the 
use of the revised Code, but it carefully states that ** as 
a body it does not adopt any standard.”’ This under- 
standing has evidently facilitated the harmonious and 
unanimous adoption of the report by the Committee, 
because the long series of appendices consist to a con- 
siderable extent in charmingly frank and direct contradic- 
tions of each other on matters of detail, and even in adverse 
criticisms of some of the twenty-three articles of the code 
itself. 

We will quote only extracts from a few of these articles, 
such as seem more useful to bring before English notice, 
inasmuch as the wisdom embedded in them is not so 
generally acted upon as is desirable. 

I. ‘* Determine at the outset the specific object of the 
trial.”” 

III. ‘Close air leaks in the masonry.” . . . ‘See 
that the damper will close tight.”’ 

V. “ Establish the correctness of all apparatus used in 
the test.” 

XII. “In trials made to ascertain maximum economy 
or capacity, the conditions should be maintained uni- 
formly constant.”’ 

The articles of the code go very thoroughly into the 
important questions of sampling the coal used and deter- 
mining its physical and chemical character and the 
quantity of moisture it contains, duration of trial, and 
methods of starting and stopping, quality of steam pro- 
duced, analysis of flue gases, treatment of ashes, and 
smoke measurement, besides the general forms of record 
and methods of calculating efficiency, &c. 

It is very much to be desired that engineers in- 
terested in steam power production—and what engineer 
is not so interested ?—should devote more time and 
trouble to the accurate investigation of the actual results 
obtained in the use of boilers. One useful step towards 
this result has been taken in the separation of steam 
engine trials from those of boilers. But, strange to say, 
this step has been taken chiefly out of regard and respect 
for the engine rather than for the sake of the boiler, 
and practically it has become popular more because 
of a concentration of scientific interest on the engine, 
and an impatience of being burdened with what is 
imagined to be the rough and comparatively unim- 
portant measurements of boiler performance. There 
is a tendency to regard the boiler as more or 
less of a monster and a brute, whose acquaintance it is 
neither necessary nor agreeable for the high-class engi- 
neer to make ; whose supervision and testing, at any rate, 
may safely be left to rough-and-ready second-class men 
not equipped with the best scientific education. Of 
course boilers are tested as regards their performance. 
What alone we complain of is that recent tendency has 
been all in the direction of overvaluing the testing of 
engines and undervaluing that of boilers. It is simply 
the wrong proportion in which the two are esteemed that 
we desire to point out; we do not suggest any absolute 
neglect of the need of either. As a matter of fact, in 
so far as the efficiency of steam - power production 
depends upon thermal actions, it is the functioning of 
the furnace, boiler, and condenser that almost completely 
dominates the total result, the influence of the engine 
being quite secondary and subsidiary. The comparative 
neglect of effort towards the scientific investigation 
of the possible means of improving boilers and con- 
densers is therefore to be greatly deplored. As they 
exist at present they are simpler apparatus than is 
the modern Al engine, and are therefore probably less 
inviting to the scientific genius with practical ability ; 
but they really cover a greater field in which to discover 
practical means of improving steaim-power plant than do 


Institution of Mechanical Engineers were to do something 
practical in this direction, and supplement the efforts 
made for many years past by our American cousins. All 
the American successes in steam-power engineering—as, 
for instance, in their locomotive performances—have been 
due to their greater appreciation of the dominant place 
held by the boiler in the whole plant. 

The American ‘‘ Code” deals with two subjects of very 
special interest. 

The first of these is the methods of starting and 
stopping the trial. Two methods, called respectively the 
“standard” and the “ alternate” methods, are described 
and recommended; the “ alternate method being em- 
ployed where it is inconvenient to make use of the 
standard method.’ The fundamental principle aimed at 
is that ‘the conditions should be as nearly as possible 
the same at the end as at the beginning of the test." In 
the ‘‘ standard” method the fire is completely raked out 
immediately before the commencement, and again at the 
end, of the test. In the “alternate ’’ method, the fires 
are simply “burned low and well cleaned, and the 
amount of coal left on the grate estimated and noted,” 
at the start and again at the finish. It is gratifying to 
discover that nearly all the most modern and _ best- 
informed members of the Committee express in separate 
appendices an entire repudiation of all faith in the 
“standard"’ method; and it is to be hoped that in 
England this insane invention of quasi-philosophic 
pedants is equally commonly repudiated in our up-to- 
date practice. In testing machinery in general, the 
supreme art is to so arrange the methods and apparatus 
of trial as to avoid interference with the correct normal 
working conditions, and the ‘ standard’? method sins 
deeply against this elementary canon of the art. Pro- 
fessor Peabody writes a_ strongly-worded appendix 
opposing this method, and Professor Carpenter mentions 
an instance in which the error that might be incurred 
in following it would have been enormous. Mr. G. H. 
Barrus is the only member of the Committee who has a 
good word to say for it, and since even he admits that 
the minimum time lost under the best circumstances 
in re-lighting the fire is fifteen minutes, the importance 


of his support is clearly largely discounted. He will 
| admit that this is rather a serious infraction cf Code 
| Article XII. above quoted, and to which he puts his 
|signature. Mr. H. W. Spangler makes an excellent 
contribution advocating a further development in 
|the direction in which the “ alternate’’ method has 
partially led. His method is the same as that which we 
| have found to be the most trustworthy. It consists in 
| running steadily under normal correct working conditions 
for several hours previous to starting the trial, taking 
measurements during the last hour previous to this start, 
| and starting exactly at the time—not pre-arranged—at 
| which the stoker requires fresh fuel in order to maintain 
| the steadiness of pressure, &c. This starting time is thus 
| necessarily an odd time, but the noting of it and the start- 
| ing of all the systematic test measurements at this odd 
| time is as easy as if the trial were begun at any other pre- 
|arranged even time. Mr. Spangler proposes to finish 
lafter the lapse of exactly ten hours after this 
start; but we would point out that it is of no 
importance at all that the duration of the trial 
should be exactly ten hours, or any other exact 
time. A better finish is to keep up the steady 
normal working until about the end of the desired 
duration of trial, and exactly until the stoker again re- 
quires to fire a new lot of fuel in order to still main- 
tain this steady normal working. The fuel has been 
measured out to him in equal lots throughout the trial, 
and handed to him at the times he needed it for the pur- 
pose of this steady maintenance, and during about one 
hour before the finish special attention has been paid to 
the effort to reproduce as close a duplicate as possible of 
the running of the hour previous to the start, of which 
preliminary hour a systematic record has been kept. 
Thus the normal working conditions have not been 
interfered with in the least degree, and, besides this, 
the corrections to be made for differences of condition 
between start and finish are reduced to the lowest 
possible. 

The code and the appendices are both almost silent on 
the subject of the means to be employed to keep the 
discharge of steam from the boiler steady and of normal 
amount. This is a pity, as this operation usually 
offers considerable practical difficulties, and some guidance 
as to how to overcome these in various circumstances 
would be most valuable. 


Lecons sur l'Electricité. Par Eric Gerarp. Tome Second. 
Sixiéme edition, 1900. Paris: Gauthier-Villars ct Fils, 
Editeurs, 

Tue author of this work is the director of the Montefiore 

Electro-Technical Institute attached to the University of 

Liége, and the volume is a reproduction of the lectures 

given there. We had occasion to review the first volume 

some time ago, and as five editions of the work have been 
sold in a few years, it clearly proves that the manner of 
dealing with the subject has met with approval in France 
and other French-speaking countries. While the first 
volume dealt with the theory of electricity, and the 
various methods by which the current is produced, the 
present volume treats of the industrial applications of this 
form of energy. After describing the various types of 
conductors, and explaining the Kelvin law, the author 
proceeds to deal with the safety apparatus, such as fuzes 
and lightning arresters commonly employed in the dis- 
tributing network. He then shows the methods 
used to counteract the drop in pressure along the 
mains by the use of feeder points and the applica- 
tion of boosters. The method devised by Messrs. 


engines. In Britain the insurance companies alone have | Herzog and Stark for finding the necessary sectional 
done anything considerable towards the systematic and | areas of the different parts of a network is given in 
scientific investigation of all-important boiler problems; | detail, and a numerical example worked out. An auto- |) vigin g. By John Parnell Allen. Containing over one thousand 
the scientific societies have done nothing beyond reading | matic method of regulating the potential in a central eh 


a very few papers. It would be a great thing if our | station is illustrated, and is stated to be due to Mr. Fein; | woed and Sen. 19€0. ° Price 7s. 6d. 


but it recalls the somewhat elaborate arrangement de- 
signed some years ago by Sir David Salomons for use in 
his own house. We are not aware that either arrange- 
ment is used in any actual central station. In describing 
the system of distribution by alternating currents, the 
author rightly points out that the grouping of trans- 
formers in sub-stations is becoming the most usual 
system ; but he seems to think that the distributing net- 
work is almost universally either two-wire at 110 volts or 
three-wire with 220 volts across the outers; but in 
London the use of lamps for 200 or 220 volts, with alter- 
nating current, is becoming very usual. The opinion of 
the author seems to be that the diphase system is prefer- 
able for lamps, and the triphase for motors, but that the 
latter may be satisfactorily used for lamps also if a fourth 
regulating wire be employed. As yet neither system has 
found much favour in Great Britain. He also de- 
scribes an apparatus called the panchahuteur, due to 
Messrs. Hutin and Leblanc, and intended to trans- 
form direct currents into polyphase currents, or vice 
versd. A chapter is devoted to the description oi the 
various forms of electricity meters. The method of con- 
struction of aérial lines and the manufacture of insulated 
cable is alluded to, but scarcely sufficient prominence is 
given to the great and increasing use of paper in its 
various forms. Telegraphic and submarine lines are 
briefly dealt with, and the Morse code and forms of 
apparatus fully described. In a small country such as 
Belgium the system which appears to have given the 
greatest satisfaction is that of direct lines between large 
towns, and what are called ‘ omnibus lines ’’ connecting 
all the smaller places between the said towns ; a system of 
successive calls is then used. 

Considerable space is devoted te the telephone, and 
the author cites the submarine telephone cable between 
Buenos Ayres and Montevidio, which has a length of 
twenty-eight miles, as giving satisfactory results. This 
is, of course, longer than the Calais-Dover cable. The 
final chapter of this section is devoted to the subject of 
telegraphy and telephony without wires, and the Marconi 
apparatus is described. In Chapter XXII. the subject of 
electric motors is taken up, and a brief description of the 
chief types is given for both continuous and alternating 
currents. The starting arrangement of M. Gorges, of 
the firm of Siemens and Halske, is specially noted as 
well adapted for three-phase motors. 

Electric tramways are described in some detail, and 
the chief examples both in the United States and else- 
where are referred to. The construction of the electric 
lamp is well illustrated, and the volume closes with a 
chapter upon photometry and one upon the electro- 
chemical deposition of metals. 

The number of subjects dealt with is, of course, very 
great, so that within the space available it was impossible to 
enter into great detail, nor is it to be expected that a great 
amount of novelty would be possible. The work has, 
however, evidently been prepared with great care, as only 
modern apparatus is described, and we have been agreeably 
surprised at the absence of the usual series of antiquated 
illustrations, and the well-worn descriptions of historical 
apparatus of little practical use to a student. The work 
should be of great value to the students of the Montefiore 
Institute, as the mathematical knowledge required to 
understand this volume is considerably less than that 
necessary to follow the reasoning in the first volume. 
The student must not, of course, suppose that any one of 
the various subjects is treated in sufficient detail, and it 
will be necessary for him to carefully peruse special 
treatises upon the particular branch to which he proposes 
to devote his attention. The work is arranged and 
written in the clear and precise manner so well known in 
French scientific treatises. 


SHORT NOTICE. 

Surrey’s Capital: A Guide to Guildford and the District. Guild- 
ford: Frank Lasham, High-street. London: St. Bride's Press, 
St. Bride’s-lane, E.C.—Under the above title a copy of an ex- 
cellent little hand-book to Guildford and the surrounding rieigh- 
bourhood has been sent to us by the Homeland Association—a 
society formed to draw attention to the interest and charm of our 
own country. At the present crisis, when, owing to the war, the 
Continent is found to be a less agreeable place of resort than usual 
to English visitors, the thoughts of holiday seekers may profitably 
be directed towards the beauties of our own land, and Mr. Morris's 
book should find a ready sale. It touches briefly on the history of 
the town—which Cobbett described as “‘the most agreeable and 
interesting of the many I have seen”—from the time when the 
Canterbury pilgrims trod its stones with pious feet, to the day 
when George IV. fell foul of the narrowness of Quarry-street 
when driving through to Brighton. In addition, it will be found 
to be a useful and practical guide to the near neighbourhood, and 
being furnished with a good map and hints on the fishing and 
cycling of the district, endeavours to cater for various tastes. 


BOOKS RECEIVED. 


Le Fluor et ses Composés, Par M. Henri Moissan. Paris: G. 
Steinheil, Editeur, 2, Rue Casimir-Delavigne, 2. 1900. Price 
15f. 

English and American Lathes. By Joseph G. Horner, A.M.1, 
Mech. E. With 300 illustrations, London: Whittaker and Co, 
1900. Price 21s. net. 

Railway Signalling. By H. Raynar Wilson, of the Lancashire 
and Yorkshire Railway. London: Offices of the Ratliray Engineer. 
Price 18s. net. 

Abstracts of Labour Statistics ; Board of Trade (Labour Depart- 
ment). Sixth Annual Abstract of Labour Statistics of the United 
Kingdom, 1898-1899, London: Eyre and Spottiswoode. 1900. 
Price 114d. 

Papers on Mechanical and Physical Subjects. By Osborne Rey- 
nolds. Reprinted from various Transactions and Journals. 
Volume i., 1869-1882. Cambridge: At the University Press. 
London: C. J. Clay and Sons, ; 

Magnetic Induction in Tron and other Metals. By J. A. Ewing. 
Third edition, revised. London: The Electrician Printing and 
Publishing Company, Limited. 1900. Price 10s. 6d. 

Practical Building Construction: A Hand-book for Students Pre- 


pearing for the Examinations of the Science and Art Department, 
d+. Designed also as a book of reference for persons engaged in 


| illustrations, Third edition, revised, London; Cresby Leck- 
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THE WORKS OF SIR WILLIAM ARROL AND CO., | added, and what is known as the “ upper girder works 
LIMITED. | laiddown. Up till about two years ago the offices of the 

No. I. | company were situated in Baltic-street, but with the 

Ons of the most notable industrial establishments of Glas- | econstruction and extension of the engineering shop 


gow, as regards extent and equipment, is the Dalmarnock | Was simultaneously begun the erection of the present 
Ironworks of Sir William Arrol and Co., Limited. It is | handsome offices, with their frontage to Preston-street. 


~ 


in some respects the leading bridgebuilding establishment 
in the world, for in the shops here were prepared and put 
together to a large extent three at least of the most 
important bridges in existence, namely, the Forth Bridge, 
the Tay Bridge, and the Tower Bridge over the Thames. 
Here also was constructed and laid down the most 
notable bridge on the Australasian continent—that over 
the Hawkesbury River in New South Wales. 

Although much has been written from time to time 
about these structures, singularly little that is authentic 
or of engineering interest has been published regarding 
the Dalmarnock Works themselves, and now that 
enlargements, reconstructions, and improvements, which 
have been progressing at Dalmarnock for the past two 
years have reached a stage suited to record being made 
of them, we think that some account of the works as 
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PRESTON street 
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Fig. 1—-GENERAL PLAN—THE DALMARNOCK IRONWORKS 


enlarged, as well as of their origin and early contracts | Concurrently with the changes, too, work was begun on 
would interest our readers. | the East Girder Works, in the Nuneaton-street yard, the 
At the age of thirty William Arrol was a jobbing black- extensive area here having been occupied, though not 
smith and boilermaker in small works of his own in | acquired, for some years previously. This yard is on one 
Bridgeton, the small beginnings of which have been re- | 
counted by himself. The little workshop soon became | 
too small for his numerous operations, and in 1870-71 the | 
Dalmarnock Ironworks were founded, not very extensive | 
at first, but large enough to afford room for any imme- | 
diate expansion. The chief cause for young Arrol’s need | 
for larger premises was the extension of that industry with 
which his name has so specially become associated, viz., | 
bridge-building. Among the first important works of | 
that kind he undertook was the iron bridge conducting 
the Caledonian Railway over the Clyde at Bothwell. | 
Here he put into practice theories of bridge-building not | 
then commonly followed. Instead of constructing the | 
fabric bit-by-bit in its place, he conceived the idea of | 
building the structure on land, and rolling it out, span by | 
span, over the water. Following shortly on that under- | 
taking, he obtained the contract to build the bridge that | 
carries the tremendous traffic of the Caledonian Central | 
Station over the Clyde at Broomielaw. The long viaduct | 
over the South Esk at Montrose, and that crossing the | 
Paraguassu River at Bahia, 1200ft. in length, are other 
notable undertakings carried out within a short period. 
Dalmarnock Ironworks are situated at Bridgeton, in | 
the east of Glasgow, and in the midst of a densely-built | 
and populated district. Notwithstanding the restrictions | 
thus imposed, successive enlargements have rendered the | 
works—which some fourteen or fifteen years ago occupied 
only about 3} acres—an establishment spread - over 
14 acres, and comprising groups of substantial buildings | 
and covered-in sheds, replete with the machinery | 
incidental to the great industry carried on; while along- | 
side and around the buildings are spacious tracts of open | 
yard in which material is stored, manipulated, and fitted | 
together. Throughout the works lines of rails connect 
the several yards and shops, traversed by numerous 
powerful travelling jib cranes. Stationary hydraulic, 
steam, and other cranes are in evidence everywhere, and 
save where area is kept clear for large erection purposes, 
there seems scarcely to be a yard of ground untouched 
or unserved by the jibs and arms of these indispensable | 
appliances. The ground plan of the works—Fig. 1—will | 
enable the reader to follow us in our descriptive itinerary | 
through the several shops and sections. | 
Until about fourteen years ago the ground occupied 
consisted mainly of those portions now comprised in the | of its sides bounded by the London-road branch of the 
lower yard, the smithy, the part marked C, and a portion | Caledonian Railway, and excellent access and egress for 


itself of space and opportunity to lay down a Central 
power-house—F'ig. 2, page 507—in which both the elec 
tricity and the hydraulic power necessary for both new 
and old sections of the works are generated, and of which 
more will be said later on. 

| Coming to speak of the departments and shops more 
specifically, the first section calling for notice is the suite 
of offices for the management and the clerical and design. 
ing staffs. These occupy the three floors of the handsome 
buildings in Preston-street already referred to. The draw. 
ing-office, as may be gathered from the view we give of it 

Fig. 3—is well adapted for its purpose. The designe; 
works under conditions as favourable to good work during 
the night as during the day. While the private rooms 
commercial offices, kc., are furnished with the means of 
good illumination in the shape of ninety electric glow 

| lamps, the drawing-office is served by ten are lamps 
| The latter are of the inverted type, suspended from the 
roof. The white quality of the are lamp, combined with 
| the entire absence of shadow, make working under such 
conditions much less fatiguing to the eyesight. 

Passing out from the back of the building, the visitor 
finds himself within the works proper, and a little to the 
right is the pattern shop. This is on one spacious floor 

on the ground level, and is equipped with the necessary 
wood-working tools. Closely allied to the work of 

| pattern-making is that of the preparation of moulds and 

| templets, and the setting-off and erecting of skeleton 
work. For these important branches there is ample pro- 

| vision in the templet loft, an apartment some 350ft. in 

length by 45ft. in breadth, which forms the upper floor of 
the machine shops running round both sides, as well as 

the far end, of the Upper Girder Yard, which lies some 
little distance further to the left. 

The Upper Girder Yard, as has been said, has sheds 
along both its sides and its far end, these being about 

| 45ft. wide, an open space of 60ft. being left between. 
The sheds extend for about 300ft., and are elaborately 
equipped with machinery. That on the right—above 
which is the templet loft already referred to—contains 
several plate planing machines, with hydraulic holding. 
down jacks, one of which is 42ft. long, and planes both side 
and end of plate at the same time. This planer, in common 
with many other machine-tools found here, was originally 
devised for, and employed at, the Forth Bridge Works at 
South Queensferry. Some time after this and the other 
tools had been transferred to Dalmarnock, Mr. Andrew 
Carnegie was being shown over the works, and, struck 
with its remarkable size and capacity, he orderd a planer 
similar to it for his Homestead Works at Pittsburgh. 
Besides planers there are here plate flattening rolls, 
numerous cold sawing machines, &c. The shed on the 
left is chiefly devoted, like that at the end of the yard, to 
radial drills. Some thirty of these machines, with their 
benches, are here installed, each having separate top 
drive. These sheds are served by hydraulic cranes of 
from 1} to 2 tons capacity, swinging from the standards 
along the front of the sheds. The driving of the tools 
in each shed is effected by a length of shafting, taking 
motion in each case from an engine by Fullerton, 
Hodgert, and Barclay, of Paisley, fitted with the Porter 
automatic cut-off gear. 

The central open yard here is traversed by lines of 
rails leading from other parts of the works, on which 
run the powerful steam travelling jib cranes, made by 
Fullerton, Hodgert, and Barclay. Two special tools, or 
combination of tools, here should not be passed without 
notice. These are travelling multiple drilling machines, 
with a traverse of almost the full length of the drill shed 


Fig. 3—DRAWING OFFICE 


—280ft.—having numerous spindles so disposed as to = 
at various angles simultaneously, which were originally 


of the engineering shop marked B. About 1887-8 all the | material to this new portion of the Dalmarnock Works | designed for the construction of the Forth Bridge. 


ground to the left of these central and original parts was | is thus afforded. Here also the company has availed! Retracing our steps, we proceed southw: 
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Fig. 4—ARROL PORTABLE RIVETTER AT WORK, SUPPORTED BY ARROL HYDRAULIC CRANE 
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the route of the travelling cranes, and note in passing 
one of the many stations at which the Arrol portable 
hydraulic riveter, suspended on Arrol radial cranes, is seen 
at work—Fig.4. Itmay be noted here that the company 
has for some considerable time been using rivet-heating 
furnaces in which liquid fuel is burned, but owing to the 
present exorbitant price of oil—seven or eight, sometimes 
ten, shillings’ worth being consumed per furnace per day— 
it contemplates discarding the type and substituting a 
coke-burning furnace with which good and economical 
results have been obtained. The spacious middle 
yard is now reached, and here, in the open air and 
under sheds, are powerful machine tools of the com- 
pany’s devising for straightening angle and tee bars, 
plates, &c. Brought in through the adjacent side 
gate, such material after straightening is stacked in 
lots ready for being taken up by the slings of the travel- 
ling cranes. Two machine tools here are representative 
of others in various other parts of the works. These are 
vertical hydraulic shears for cutting bars in short lengths, 
capable of shearing at one 
effort, bars 6in. by 6in. by 
jin., or 8in. by 4in. by fin. 
—the pressure through- 
out the works is 900]b. 
per square inch — and 
for bars which do not 
require to have an abso- 
lutely clean end, e.g., bars 
that are to be afterwards 
smithed, this machine is 


a very capable labour 
saver. Four angle stan- 
dards, some cross bars 


and plates, top and bot- 
tom, constitute the frames 
of these machines. The 
active motion comprises 
a cast steel cylinder, and 
a ram to which is at- 
tached a V knife. It 
would be difficult to con- 
ceive anything of simpler 
design. 

While on the subject 
we may note that one 
thing which strikes the 
observer in many of the 
tools at Dalmarnock, 
whether installed at work 
there or being prepared 
in the shops for pur- 
chasers, is the way in 
which structural wrought 
work is skilfully contrived 
to take the place of cast- 
ings for the frames or 
bodies of even the heaviest 
machine tools. This is 
notable in the case of the 
firm’s make of fixed 
riveter, with patent pres- 
sure multiplier; and a 
good example of what is 
meant may be seen in the 
hydraulic flanging press 
for sheet metal, of which 
we give a view in Fig. 5. 
Constructional frame- 
work, well designed 
for machine tools, what- 
ever else may be said of 
it by machine tool makers 
in general, has the advan- 
tage — a very important 
one, it will be conceded— 
of eliminating the risk of 
fracture and breakage 
through inherent fault 
and stress of work, which, 
in spite of everything, is 
so often associated with 
castings. It has also the 
other advantage of dis- 
pensing with the need for 
patternmaking. 
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very powerful presses for the forming of trough and 
buckled plates for flooring, ke. 

Before passing from this section it will interest readers 
to be told that in a little corner recess here is to be seen, 
now resting on its laurels, that ‘engine for £18” of 
which Sir William Arrol told the engineering world in 
1888 when being presented with a bust of himself by his 
staff employed in the erection of the Forth Bridge. 
Giving some details of his youthful life and early 
struggles, Sir William Arrol said :—* In 1868 I started 
business on my own account on the magnificent sum of 
£85. Thad saved that from my weekly wage. I got no 
assistance. I purchased an engine for £18, and a boiler 
for £25, and I suppose that, along with the first punching 
machine I had, they are working to the present day.” 
So far as the engine was concerned, at least this surmise 
on Sir William’s part was correct, for, as our representa- 
tive was told, the engine was then and for years subse- 
quently at constant work ; a new cylinder only having 


become necessary some time after the delivery of the 


The middle yard forms 
not only the chief store 
for material just brought 
in, but it also exhibits to 
the full, features which are more or less observable in the 
works wherever there is open space, viz., stationary steam 
jib cranes holding hydraulic riveters to their work on girders, 
cylinders, caissons, &c., and otherwise ministering to the 
needs of make-up of these and similar features. It may 
here be noted in passing that much of the many-ply 
features in large girder work, such as that in long booms, 
is prepared for riveting through being drilled in situ by 
the travelling multiple drills on their long drill bed, 
already noticed in the upper girder works. Proceeding 
southward still, and passing various stores for bolts, 
rivets, &c., the older girder shops are reached, where 
there are large groups of radial drills, most of them made 
by the firm of Kellock and Galbraith, now defunct. 
All these are belt-driven, singly, from overhead. 

South of this old girder shop, and extending east and 
west a considerable distance, is the smithy, all under 
shedding, open on two sides, and rendered agreeably free 
from smoke and other fumes. Here hydraulic presses 
are largely used. Near to the furnaces and smith fires 
—of the latter there being about thirty—are a number of 
the hydraulic forging presses. In the bevelling and 
joggling of ‘stiffening bars, either angle or tee, and the 
' forming of sharp angles, such as knees with an angle of 
90 deg., these machine tools are immensely economical 


Fig. 


in labour. In this section of the works also are several 


5—HYDRAULIC FLANGING PRESS 


Forth Bridge builder’s interesting little bit of auto- 
biography. 


THE YorkKsHIRE Cost TRADE. —The return of the Hull Incorpo- 
rated Chamber of Commerce, showing the weight of coal from 
Yorkshire collieries to the port during April, tells a tale of con- 
tinuously increasing trade. There were forwarded during the 
month 298,800 tons, which figures exhibit an increase on the 
corresponding month of last year of 41,728 tons. The trade of 
the four completed months reached a total of 1,077,072 tons, an 
increase of 160,656 tons on the first four months of 1899. To 
foreign countries, the weight sent in April was 132,050 tons, an 
increase of 28,040 tons on April 1899. For the four months, 
467,120 tons, an increase of 115,776 tons over the tonnage ex- 
ported in the first four months of 1899. In consequence of the 
war, Africa was a large customer, taking 35,967 from January to 
April, as compared with 1739 tons during the corresponding period 
of last year. Large increases are shown by Denmark, France, 
Germany, Holland, Italy, North and South Russia, and Sweden. 
A significant feature of the first four months’ trading is the 
largely increased weight of coal sold to the countries which are our 
most successful competitors in manufactures. Belgium took 
29,930 tons, as compared with 13,890 tons, in the first four months 
of 1899; France, 22,254 tons, against 17,052 tons; Germany, 
73,329 tons, against 47,794 tons; Holland, 60,885 tons, against 
30,243. Egypt has greatly advanced in coal consumption—from 
15,515 tons to 28,284 tons. North Russia, where a fuel famine was 
threatened, received 29,731 tons, against 16,392 tons. On the 
four months Norway and Sweden showed a decrease as compared 
with the similar period of last year. 


THE AUTOMOBILE CLUB'S 1000-MILE RIA}, 


On Saturday last the trial initiated by the Auto 
mobile Club was brought to a highly successful conclusion, 
when forty-six vehicles put in an appearance at the Club’, 
premises at Whitehall-court before proceeding to the 
Crystal Palace, where they are to be on view till to. 
morrow, Saturday. Although there were over eight 
entries for the trials, only sixty-three actually started = 
April 28rd, and this number was reduced to about fifty 
oy the first day or two, so that the proportion of vehicles 
which finished the run compared with those which 
started must be considered eminently satisfactory, In 
our issue of the 27th ult. we briefly sketched the pro- 
gramme which was drawn up by the Club, and we also 
gave some of the impressions of our representative who 
accompanied the carriages on the first day. The sane 
representative was deputed to accompany the cars on 
the final stage of the run—from Nottingham—on Satur. 
day, with a view to observing as far as possible the 
effects of a protracted test, extending over nearly three 
weeks, and over all conditions of roads. A test 
such as this is an extremely severe one, the route 
traversed embracing some of the steepest road gradients 
in England and Scotland, end the experiences gained 
will doubtless be of considerable use to the builders 
of this type of vehicle. As was expected, the tires 
have been the chief sufferers. These are all of 
rubber, the larger proportion being pneumatic. Most of 
the cars wisely carried spare inner tubes and covers 
with them, for the life of such articles, even on 
fairly good roads, is not long, probably not on 
the average exceeding three or four thousand niles, 
We believe almost every car has had its troubles 
in this respect. A careful driver can nevertheless make 
a set of pneumatic tires give a much longer service than 
one who is not in the habit of picking his road. That the 
tire question for light carriages is extremely important 
may be gathered from Prof. Hele-Shaw’s calculations that 
the cost per car-mile for a pneumatic-tired carriage may 
amount to as much as 24$d., an estimate which approaches 
very nearly to our own. A fortune awaits the in- 
ventor who can produce some more impervious but 
elastic substance, which can replace the rubber used for 
covers without materially reducing the resilience and ease 
of riding which characterise the pneumatic tire as at pre- 
sent constructed. The carriages using solid rubber tires 
were not entirely free from trouble in this connection, but 
the tires of a char-’-bane built by Baileys seem to have 
given good results. These are of solid rubber, of rectangular 
section, about 4in. wide, and more than an inch thick, 
and are vulcanised on to the rims of wooden wheels by 
some special process. These tires appear to possess ex- 
cellent wearing qualities, and on greasy roads proved to 
be remarkably free from side-slipping tendencies. The 
other accidents of the tour were chietly due to defective 
material and to crystallisation caused by vibration. The 
one carriage using heavy oil as the source of power does 
not appear to have completed the tour. 

The two steam carriages cannot be said to have 
acquitted themselves as well as their makers could have 
wished. We called attention in our previous article to 
the folly of these cars embarking on such a test with 
single-tube pneumatic tires. These have been a constant 
source of trouble. On windy days, too, it was found ex- 
tremely difficult to keep the oil lamps under the boiler 
alight, and towards the end of the tour the priming of the 
boiler of the Locomobile carriage was the cause of con- 
siderable delay. The two first-mentioned difficulties 
should be fairly simple to remedy, but boiler troubles, 
working under the conditions of the Automobile Club's 
tour, must be expected. 

The vehicles using petroleum spirit as the source of 
power, as far as we can gather, do not appear to have 
given much cause for anxiety as regards their motive 
mechanism, if we except the tendency of the lamps of the 
tube-ignition apparatus to blow out, and one or two 
occasions when the supply of spirit failed. But it is a 
matter of some difficulty to ascertain the real extent of 
the failures and accidents, as some carriages appear to 
have had a habit of dropping out and turning up again in 
such a promiscuous manner as will be likely to occasion 
the judges considerable difficulty in framing their awards. 

During the course of the tour there have been hill- 
climbing and speed tests. The latter were held by per- 
mission of the Duke of Portland in Welbeck Park last 
Friday. The following speeds were attained by the 


fastest cars :— 
Min. Sec. 


The Hon. C. 8. Rolls’s 12 horse-power Panhard... 1 35; 
Mr. Ed. -Kennard’s 8 horse-power Napier and 

Mr. Mark Mayhew’s 8 horse-power Panhard... 2 
The Ariel Motor Company’s tricycle, with trailer 2 2! 
Mr. 'T. A. Holder's 12 horse-power Daimler... 2 175 
The Hon. John Scott-Montagu’s 12 horse-power 2 


The distance was one mile, with a flying start, and the 
figures given are the mean of one run over the course in 
each direction. The road, which had slight gradients, 
was in good condition. One of the hill-climbing contests 
took place up Taddington Hill, extending over two miles 
and a-half, and rising 651ft. with an average gradient of 
1 in 20. We append alist of the best performers, with 
the speeds in miles per hour at which the incline was 
taken :— 


Miles 
per hour. 

Mr. Wilson’s Ariel tricycle... 18°9 
Hon. C. 8. Rolls’s 12 horse-power Panhard ... 1 
Mr. Holder's 12 horse-power Daimler 14°40 
Ariel tricycle and trailer... 14°40 
Mr. E. Kennard’s 8 horse-power Napier... ... 13°74 
Hon. J. 8. Montagu’s 12 horse-power Daimler 11:19 
Mr. M. Mayhew’s 8 horse-power Panhard oa 


Wolseley voiturette ... . 


The weather for the run from Nottingham last Satur: 
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day was not favourable. The distance to be covered was 
123} miles, and rain fell more or les all the way to 
Northampton, rendering the road surfaces at times very 
wveasy. All the carriages appeared to be kept under 
Fmirable control. At Leicester a halt was made for 
breakfast and a public exhibition of the carriages. The 
yeal of the local authorities in limiting the speed at which 
the cars were allowed to pass through the town to four 
miles an hour exceeded their discretion. The result was 
that the motor vehicles became a source of obstruction to 
the remainder of the traflic instead of falling in with it. 
(Otherwise the run was free from unpleasant incidents, 
and the majority of the vehicles arrived in London before 
geven o'clock. Our representative for the earlier portion 
of the journey had a seat on the Bailey char-d-banc, a 
type of carriage which has been constructed for 
sublic service, and can carry ten persons. It 
weighs 28 ewt., and is propelled by a two-cylinder 
water-cooled Daimler engine. The engine is fitted in front 
of the car, and the power is transmitted to the rear wheels 
by means of a longitudinal shaft and gear wheels, instead 
of by the usual chain gearing. The engine is capable of 
ng 9} horse-power, and the explosive charges are 
imnited by the ordinary incandescent tube apparatus. 
This carriage is geared to run at three speeds, three, 
seven, and twelve miles per hour. On the journey from 
Nottingham the vehicle carried seven passengers, and 
some luggage, and tackled some unusually stiff hills 
successfully. The only hitch observed between Notting- 
ham and Leicester was the overheating of the cooling 
water, a fresh supply having to be obtained. This may 
have been due to the defective circulation of the water by 
the pump through the radiators—a trouble to which many 
of the carriages using water cooling were subject. 

From Leicester our representative travelled on a 1900 
pattern Daimler phaeton, constructed to carry four 

rsons. The body of the carriage is of an improved 
pattern. The engine has two vertical cylinders working 
on a two-throw crank shaft, and gives 6 brake horse- 

wer when running at 720 revolutions per minute. 
Four variations of speed are possible in either direction, 
and the gear wheels are enclosed in an aluminium dust- 
proof case with oil bath. A friction clutch operated by 
a pedal is used for disconnecting the motor from the 
speed gear, and the speed and reversing levers are 
arranged at the right-hand side of the driver. The 
lubrication is quite automatic, the oil being forced under 
pressure to all parts through a sight feed distributor capable 
of delicate adjustment. The explosive charges are 
ignited by tubes. The carriage is provided with two 
brakes, a band brake on the counter shaft which is 
operated by the foot and a powerful hand lever brake. 
The latter operates two compensated band brakes which 
encircle the sprockets on the driving wheels. Neither of 
these brakes can be applied without automatically dis- 
connecting the motor from the gearing. The frame of 
the carriage is built of channel steel lined with ash, and 
the body is of wood with aluminium panels. This vehicle 
ran throughout the whole of the tour, the only trouble 
being punctured tires and minor mishaps not connected 
with the motive mechanism. In an early issue we intend 
to give illustrations and descriptions of this and some 
other carriages which acquitted themselves creditably 
throughout the tour. 

Summarising briefly the impressions left by the trials, 
it is quite evident that there is not at present in imme- 
diate view a formidable rival to the} internal combus- 
tion engines for motor car purposes. The construction 
of these motors shows considerable improvement during 
the past few years. If only some efficient means can 
be devised whereby their working speeds can be materially 
varied so as to obviate the use of noisy and wasteful 
variable speed gears, one of the greatest objections 
to this kind of motor will have been overcome. To 
a certain extent this is being done at present by 
the adoption of electric ignition, whereby the timing 
of the explosion can be varied so as to occur at any 
aay during the stroke of the piston. Although they 
ave not proved so successful as the oil motor carriages, 
those propelled by steam have done sufficient to show 
that a steam carriage weighing, say, half a ton, is within 
the bounds of possibility. In excuse for one of these 
carriages, it should be stated that it was never built to 
undergo such a severe ordeal, and there is no reason 
why at the expense of a little extra weight, by strengthen- 
ing the working parts and fitting tires of a more durable 
nature, a satisfactory steam carriage should not be 
produced. With regard to the question of speed, it 
would appear that the speed of twelve miles an hour— 
the maximum legal limit—is sufficient at most times, 
and if only the owners of motor carriages will have a 
moderate amount of respect for the law, when mingling 
with other forms of traffic, the matter of speed restric- 
tions will in due course remedy itself. The harum- 
scarum motor-driving tyro is the greatest stumbling-block 
to the popularity of light motor vehicles. 

We should not omit a word of thanks to the secretary 
of the Automobile Club, Mr. Claude Johnson, for his 
courtesy to our representative during the trials. Too 
much praise can scarcely be given him for the excellent 
arrangements which were made whereby the run was 
carried to a successful issue. 
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Mr. Livesky on THE ENRICHMENT Coat GaAs.—In the 
report on the recent meeting of the Institution of Gas Engineers 
in our last week’s issue—-page 483—we unconsciously put an im- 
frotable interpretation on a statement made by Mr. G. Livesey in 
vis paper on ‘* The Enrichment of Coal Gas.” In speaking of the 
illuminating power of a mixture of 75 per cent. of 14-candle coal 
8as with 25 per cent. of 22-candle water gas, Mr. Livesey said that 
it would be, by calculation, 16 candles, but in practice rather 
~ We took his words to mean that a rather higher proportion 
6 such water gas would be required to furnish a mixture of 

‘candle power, and we proceeded to lay stress on the high 
enriching value of the water gas. We are pleased to find, on refer- 
ning again to Mr. Livesey’s words, that he doubtless intended to 

mit, rather than to deny, the fact that water gas has a high 
enriching value, 


THE BELLEISLE EXPERIMENTS. 


OFFICIAL reticence concerning the Belleisle experiments 
has been quite a godsend to some of our daily contem- 
poraries, for with their flanks protected by official silence 
there is a grand field for imagination. Our friends across 
the Channel recently had a similar experience with the 
old Arrogant, and they used the occasion—to employ a 
popular metaphor—-to lay it on with a trowel. And there 
are signs that plenty of trowel will be available in our 
affair of the Belleisle. For rumour is rather ahead of 
facts in the matter, and though the experiments will have 
both interest and value, such few facts as we have 
gleaned do not point to anything of much dramatic 
utility. The Yalu and Santiago have already proved 
most of the problems to be tested by means of the 
Belleisle. 

Let us first glance at the doomed ship. The Belleisle 


absolutely nothing seems likely to be learnt. Even 
official text-books and lectures concede that, if a common 
shell bursts behind a man, the odds are that he is un- 
hurt. Seeing that our naval officers are still taught that 
a big shell under the barbettes of the Bouvet class will 
disable them—an absolutely false theory, for the bases of 
these barbettes are armoured, but only too true of our 
own Admiral class—object lessons in connection with 
common shell and personnel may have value; but they 
cannot teach. Lyddite is another matter. As THE 
ENGINEER stated some while ago, no lyddite is ever fired 
in the Navy at sea; and no one knows what its ‘tween 
decks effects may be. That melenite will fire woodwork 
we learnt many years ago in the Resistance experiments. 
Unfortunately the chief idea at present in connection 
with lyddite is its effect on the morale of its recipients. 
Wooden dummies may possibly give us its effects on 
ultra-phlegmatic sailors, like Russian bluejackets; but 
there the matter ends. The 
weak point of all experi- 
ments lies here, and since 
f modern naval warfare is in 
“ theory so largely a matter 
of moral effect, these experi- 
ments are bound to be weak 
so far as 6in. quick-firers are 

concerned. 
Big guns are another mat- 
ter. We greatly hope that 


—— big gun fire will be made a 
eee | speciality ; but at present it 


seems down for a minor réle. 

—— This is a very great pity. 
Here, for the present, 
; though we hope to return to 


SKETCH PLAN AND PROFILE OF THE BELLEISLE 


was built in 1876, as the Turkish Payki-Sherreef at 
Samuda’s yard, Poplar. In those days the ram was, 
perhaps, regarded as the weapon par excellence, the 
Payki-Sherreef was constructed to that end, her guns 
being auxiliary to a great extent. As a ship of the period, 
she was a good ship, and for her size a powerful one. 
Particulars of her are :— 


Displacement ... ... . . 4870 tons 

Length 

Armament... ... ... Four 12in. 25 ton M.L. 


Six 6-pounder Q.F. 
Six machine guns 


Two torpedo tubes (above 
water) 
Armour... .. Wrought iron 

Bulkheads to redoubt ... ... 9$in. 

Conning tower... ... Qin. 

Deck to redoubt (fat) ...  3in. 


LEA: .. 


: 2600 
Trial speed 11°5 knots 


The boilers are rectangular box ; the machinery, made 
by Messrs. Maudslay, Sons, and Field, horizontal common 
return connecting -rod. There are two four- bladed 
screws. 

The feature of the ship is the enormous ram, thin and 
narrow, protruding a great distance, deep below the 
water-line. According to modern ideas, did the Belleisle 
use this sword-fish ram she would share the fate of her 
victim ; in those days, however, there seems to have been 
a theory by which the rammer more or less cut the 
rammed in two. The proved defect of the ship was a 
matter of seaworthiness. We have been at sea with her 
in a fleet, and there was always some curiosity on board 
other ships each morning to note whether the Belleisle 
had lived through the night. She never pitched or rolled 
much, but just went on; hence, perhaps, the idea that, 
given a large wave, she would go bodily into it. Still, it 
must be borne in mind that she was built for service in 
the Sea of Marmora, and was to all intents and purposes 
a coast-defence monitor. 

Owing to the Turko-Russian war she was stopped in 
this country as contraband when nearly ready to leave. 
In 1878 she was bought by the British Government for a 
long price, pulled more or less to pieces internally, and 
then put into commission as a first-class sea-going 
battleship. 

In discussing the experiments, the Belleisle has 
generally been spoken of as a small edition of the 
Admiral class. As a matter of fact, she is the exact 
antithesis, for her belt is complete and her side below the 
battery armoured. 

The object of the experiments which will be con- 
ducted one day next week is primarily to test the effect 
of modern shell fire on personnel and material. The ship 
will carry boats, stores, &c., and dummies at all the 
proper stations. She is to be moored on a shoal with 
2ft. of water under her, and will be fired at—not by the 
whole Channel fleet as rumoured, but—by one ship only, 
firing for two minutes. 

She will then be minutely inspected by a few officers 
sworn to absolute secrecy; then firing will be resumed, 
and so on. It is particularly intended to test the efficacy 
of wet sand, and so forth, as acheck to the firing of decks. 
For this the Belleisle is as good as the Majestic would 
be—both ships being equally crammed with wood-work. 

The protection of fire mains is another point to be 
examined into. 


As regards the dummies, unless lyddite is fired, 


the subject later, we will leave 
next week’s experiments. 
That a veil of official secrecy 
is to be drawn over them is, 
we think, a matter of re- 
gret. If guns prove less de- 
structive than anticipated, it 
is well that our personnel 
should all know it; if they 
prove, on the other hand, 


| more destructive, then it is to this country’s advantage 
| that the knowledge should be common property ; for, as 
| the Power with most ships and most guns, it will help to 
| gain us peace and immunity from interference. Official 


secrets also too often mean that useful information is 
withheld from the greater number of our own officers, till 
they learn it from some foreign text-book. For itis practi- 
cally impossible to prevent the industrious foreigner from 
worming out all the kernel of any experiment, no matter 
how officially secret it may be. Great numbers of workmen 
are naturally engaged. They are warned what will 
happen if they sell their information, such as itis. We 


| doubt much whether any attempts to induce them by 
| bribery are made. But careful and patient spies pick up 
, a word here and a word there and in time pieceZtogether 
'a tolerably accurate account. Such, at least,.was the 
| result of the Resistance experiments. 


THORNYCROFT’S PATENT EXPANDING CON. 
DENSER FERRULE. 

THE advantages claimed by Mr. Thornycroft for the ferrule 
we illustrate are that he has solved the diffictilty of ferrules 
easing back from vibration, by the simple device of slitting 
the loose end of the ferrule, which, riding over the packin 


enlarges and expands itself into the plate, and becomes self- 
locking. The two loose tails permanently hold the ferrule 
in position. These have been tried and used on four 
torpedo boat destroyers, and have been found efficient. 

Hunt and Mitton, Oozells-street, Birmingham, are the sole 
licensees and makers. 


LUBRICANTS FOR INTERNAL COMBUSTION 
ENGINES. 


THE subject of the lubrication of high speed oil engines is one of 
much importance now that this type of motor is becoming s¢ 
largely adapted to self-propelled carriages. We called attention 
recently to the objectionable fumes which are frequently dispersed 
by these conveyances —~ a want of knowledge of the subject 


displayed by drivers. High piston speeds of something between 


700ft. and S00ft. per minute, aud temperatures of 1200 deg. Fah.,; 
necessitate the employment of special oils, and perfect lubrication 
of the internal surface of the cylinders. Mr. J. Veitch Wilson; 
of Price’s Patent Candle Company, Limited, has sent us a little 
pamphlet on ‘‘The Lubrication of Motor Vehicles and Cycles,” 
which will be found instructive. It contains, amongst other useful 
information, a table showing the properties of oils made by the above 
company for gas and oil engines, which we reproduce below :— 


Specific Viscosity at Flash | Setting 
Oils. gravity | point. | point 
at 60° F.| 70° F.[120° F. 180° F.|212°F.) Open. | about. 


Heavy gas engine) 
oil ..| 905-910] 750} 150, 45/ 38] 400 | 82°F, 
Motorine 890-895] 2750} 435 100, 550 | 40°F. 


» .. 890-895 2000 | 340, 85| 55| 500 | 40°F. 


The figures given for viscosity denote, in seconds, the time taken: 
by 1000 grains of oil to flow through a small orifice in the testing 
apparatus at each temperature. The standard adopted for 
viscosity in this table is genuine sperm oil, which is taken as 109 


at 70 deg. Fah. 
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BORING AND MILLING MACHINE—SIDE ELEVATION AND PLAN 
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PLAN OF MACHINE. 


movement of the column is stationary in the bed, the nut being | 
rotated by the driving gear. All the motions are derived | 
from an electric motor mounted on the back of the column. | 
All the electric motors, the movements of the various parts | 
of the machine, and all the operations of the machine in 
boring, drilling, or milling, are controlled from the working | 
platform attached to the boring head, as shown in Fig. 1. 

The spindle has ninety variations of speed, ranging from | 
1:2 to 150 revolutions per minute. The boring and drilling 
feeds per revolution of spindle vary from a minimum of 
0:009in. to a maximum of 4°3in. The milling feeds— 
vertical and horizontal—range from a minimum of 0:55in. 
toa maximum of 21°36in. The speed of quick traverse of 
boring head, upright, and spindle along the bed may be 
varied from 4ft. 8in. to 7ft. 7in. per minute. The minimum 
diameter for a cutting speed of 18ft. per minute is 1:44in., 
and the maximum diameter is 4ft. 8in. 


LONDON TRAMWAY SCHEMES. 


Tur Board of Trade and the Light Railway Commissioners 
have recently determined two fundamental principles in con- 
hection with the construction of lines under the Light Rail- 
ways Act, 1896, that are worthy of consideration at the pre- 
Sent time. In the first place, the Commissioners approved 
the issue of an order authorising the building of an 
electric railway upon the roa between Dundee and Broughty 

erry of a total length of five miles, and 4ft. 8}in. gauge. 

en the order was submitted to the Board of Trade for 
confirmation it was opposed by the Caledonian and North 


British Railway companies—the owners of the Dundee and 
Arbroath Joint Railway—on the ground that the projected 
undertaking would have so material an effect on the existing 
joint line that the proposals of the promoters ought to be 
submitted to Parliament in accordance with the provisions of 
Section 9 of the Light Railways Act. After hearing the 
objections urged by counsel on behalf of the railway com- 
panies, the Board of Trade decided to uphold them, and 
refused to confirm the order. This decision appears to 
establish the principle that the fate of light railways intended 
to compete with existing railways shall be determined by a 
Bill promoted in Parliament, and not by an order under the 
Light Railways Act. The second case relates to the pro- 
motion by the London County Council of schemes for the 
construction of the so-called light railways between (1) Dept- 
ford, Shooter’s Hill, and Woolwich; (2) New Cross, Lewis- 
ham, and Eltham; and (8) Clapham, Wandsworth, and 
Kingston-road. At the conclusion of the evidence on behalf 
of the Council at the recent inquiry, objection was taken by 
counsel for the opponents that the scheme (No. 1) submitted 
was incomplete, as the powers to uire land for the 
necessary street widenings should have been included in the 
draft order, and not in the Council’s Improvements Bill of 
the present session. The point raised was argued by counsel, 
who contended that the course taken by the County Council 
was, in the circumstances, the most expedient and the least 
expensive, but the Light Railway Commissioners sustained 
the objection, and refused to grant the order, and they 
adopted the same course in relation to the other two orders, 
and for the same reason. The second principle thus enunciated 
indicates the determination of the Commissioners to consider 


complete schemes only, so as to allow of all parties interested 
in proposed light railways or in property sought to be 
acquired for the widening of roads for the purpose of such 
lines being heard before the Commissioners without the 
necessity and expenditure of causing an appearance to be 
entered before a Select Committee of the House of Commons, 
in addition to that incidental to a light railway inquiry. It 
does not follow from this decision that the Commissioners 
intend to exclude the suburbs of the metropolis from the 
operation of the Light Railways Act, but in a report just 
adopted by the London County Council it is stated that the 
decision “‘is of importance, affecting as it does the prac- 
ticability of the Council availing itself, as regards the county 
of London, of the facilities afforded by the Light Railways 
Act.” It appears from a further report that there is no 
intention on the part of the Council to appeal to the Board 
of Trade against the decision of the Commissioners, especially 
as “the Council’s Improvements Bill, as amended by the 
Select Committee of the House of Commons, does not contain 
powers for the Council to carry out the necessary street 
widenings in connection with the proposed light railways.” 
The Bill, however, originally embodied such powers, but these 
have been withdrawn in consequence of the finding of the 
Light Railway Commissioners, and in accordance with the 
dictum recently pronounced in the Council to the effect that 
if there were to be no tramways or light railways, there should 
also be no street improvements. The statement made to this 
effect was prompted by the refusal of certain local authorities 
to consent to the light railway schemes. It has already been 
acted upon in these particular cases by the withdrawal of the 
road-widening clauses, and also by the deletion from the Im- 
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provements Bill of powers to widen streets in Lambeth and 
Streatham, in consequence of the refusals of the Vestry of 
Lambeth and the Wandsworth District Board to assent to 
certain tramway proposals affecting parts of those districts. 
The cry of “No tramways, no improvements,” has thus 
assumed a somewhat serious aspect. A different view of the 
question is, however, taken by the London County Council in 
the case of improvements already sanctioned by Parliament 
in certain streets in Battersea, Bermondsey, Wandsworth, 
and Lambeth, where there are single tram lines which will 
become purchasable by the Council within the next two or 
three years. In these instances it is proposed to apply to 
Parliament for powers to double the lines on the completion 
of the road widenings already sanctioned by the Legislature. 
A more important and general scheme is the intention to 
apply for powers to authorise the Council, with the consent 
ot the Board of Trade, to double single lines of tramways in 
all streets which are of sufficient width, and even in narrow 
streets where, if a double line were laid, the statutory width 
of 9ft. Gin. could not be left between the outer rail and the 
kerb, provided that the frontagers interested raise no objec- 
tion to the lines being doubled. The object of this proposal 
is, of course, to obtain general powers, so as to obviate the 
necessity of having to apply to Parliament in each case, how- 
ever small the scheme may be. It is also intended to seek 
authority, with the consent of the Board of Trade, to double 
single lines in all cases where any thoroughfare has been 
widened by the Council or the local authority. The solicitor 
to the Council is of opinion that the Council has power to 
promote legislation in this direction, and the Highways Com- 
mittee consider that an application to Parliament would be 
successful. 


ARMOURED TRAIN FOR SOUTH AFRICA. 


AN inspection and trial of the armoured engine and 
carriages of J. Fowler and Co., of Leeds, took place on the 
morning of Wednesday, May 16th, at Leeds. As many of 
our readers will remember, this firm has already sent about 
thirty-five engines and trains—unarmoured—to South Africa 
for use in the war. They will also understand that we are 
not now speaking of engines and rolling stock for railways to 
which armour plates have been applied, and concerning which 
we have heard a good deal both in the late war in Egypt and 
in the present war in South Africa. The engines and trains 
of J. Fowler and Co. are for road traffic, and, indeed, for 
moving over any fairly hard ground. A number of these, as 
already said, were sent to South Africa early in this year, and 
have been reported to have done admirable service. Some of 
them—seven, we think—were with Sir R. Buller. Nothing 
circumstantial, however, has come to hand as yet. Before 
speaking of the day’s work, it may be desirable to say a few 
words as to the part played by road and traction engines in 
operations of war and where they have been actually tried. 

Some twenty years ago J. Fowler and Co. had supplied to 
Herr Joepfier, of Hamburg, some large engines—perhaps 25 
per cent. heavier than those now before us—for ploughing, 
whose intended use was prevented by the Franco-German 
war of 1870-71. The owner, however, being a man of enter- 
prise, conceived the idea that they would fulfil important 
functions in the war, and called on Von Moltke, who heard 
what he had to say, and directed an officer to inspect them, 
test their powers, and report. This ended with their being 
taken into the service, one of them eventually reaching Paris. 
What valuable work was done may be seen by the following 
incident. The Germans found that about fifteen miles of a 
French line had been destroyed and the railsremoved. This was 
obviously the very case in which traction engines would be 
invaluable te bridge the gap until new rails could be laid 
down. On the far side, however, were no engines, for, as 
may be supposed, the French were not likely to leave them. 
Herr Joepfier, who had been appointed officially over the 
branch of work he had initiated, expressed confidence that if 
a truck could be found capable of carrying a locomotive, his 
engine could draw it across the fifteen-mile interval. 
Eventually two trucks were discovered capable of carrying 
locomotives, and thus locomotives were successfully trans- 
ferred on to the French line. The great value of this is too 
apparent to need further comment; it is, however, an excep- 
tional incident, because generally rails are not carried far 
away, and are easily replaced. The more general work of 
the Fowler engines would be to travel over ground where no 
railroad has ever been made, and this affords unlimited scope. 
It is surprising also over what very unpromising country the 
engines can work if rightly handled. Over fairly hard ground 
the engine can draw its load in the normal manner, but terrible 
breaks and ugly bits have to be provided for. For example, 
we may encounter soft mud with not much bottom, when the 
wheels turn round without moving forward. To meet this 
the tires are drilled to take short flanged pieces called 
“spuds ’—which are fitted across them like paddles—one 
end hooking over the wheel edge, and the other secured by 
means of a hole drilled through the tire. Over bottomless 
sand it is necessary to use planks, and often it may be neces- 
sary to let the engine go out without its load, when it has 
wonderful power of getting through, and then employing it 
to haul the load from a fixed position, for which work it is 
provided with wire rope wound on to a drum carried on the 
wheel axle, and contrived to be driven at will instead of the 
driving wheels, so that the engine becomes stationary and 
draws the load. 

Two engines may also be employed to help each other 
through a difficulty. A notable example of this occurred in 
Spain some years ago, when Messrs. Fowler’s representative 
was forbidden to use a bridge. He fixed a block on a tree on 
the far side of the river, and used one of two engines to haul 
the other through the river. As there was about 6ft. depth 
of water, it is obvious that each engine’s own fires must be 
extinguished and leave it in the river if it depended on its 
own powers. In fact, it may be seen that the engines may 
be likened to elephants, their function being to draw loads 
over open ground, and to be cleverly applied to overcome 
special difficulties. Elephants, however, have the peculiar 
characteristic of objecting to being brought under fire, an 
objection that they have consistently maintained since the 
days of Pyrrhus’ defeat by the fire balls employed by Curius 
Dentatus. The simile, then, holds good most completely in 
the case of the engines we have spoken of as hitherto supplied 
to the Germans and ourselves, but with modification to the 
armoured train with which we have now to deal. Although 
it is by no means intended to bring this train under fire more 
than necessary, it is clear that it is very difficult to defend a 
line of communication near an enemy so completely that a 
sudden approach may not be made, especially by infantry, 
who can conceal themselves and lie in wait much more easily 


than artillery. Consequently, it is clearly an advantage to | 


have protection against infantry fire. How far it is desirable 
to sacrifice mobility by adding the necessary weight depends 
on circumstances. We are inclined to question if a train 
running on rails should be armoured. The protection i3 only 
needed when an enemy approaches the railway, and we 
think, when this is feasible, the enemy might generally place 
explosives on the line, which would destroy the train much 
more effectually than firing at it with smallarms. Lines of 
communication ought surely to be sufficiently well guarded 
to ensure the safety of railroads on which the supply of the 
troops depend. Road engines are under different conditions ; 
they may well be employed nearer to the enemy than those 
ou lines of rails, and running, as they may, across open ground, 
it vould be much more difficult to set an explosive trap for 
them. While we think, then, that they ought not generally 
to be exposed to the risk of infantry fire attack, it is a con- 
tingency to contemplate, and the question appears to be, Is 
it worth while carrying armour in order to push our road 
engines and trains over ground where they may be exposed 
to musketry fire? This question appears to have been 
answered in the affirmative by our authorities, and we do not 
doubt that they are right as to a certain proportion of the 
number of trains supplied, and certainly the number is not 
likely to be exceeded now, for the pair of engines and trains 
now before us are the first armoured road trains turned out. 
The armour consists of Krupp-process steel, a quarter of an 
inch thick when used vertically, and three-sixteenths when 
inclined. 

The following description has been furnished by the manu- 
facturers :- Each train consists of a special road locomotive 
and three or four wagons, all armoured with special steel 
bullet-proof plates, tested to withstand rifle fire at 20 yards 
range, or splinters from shells. Each vehicle is intended to 
carry one 5in. or 6in. howitzer on its carriage and a 4°7in. 
naval gun arranged for the same carriage as the howitzer ; 
they can also be used for carrying ammunition, stores, and 
men. The train is designed to travel at various speeds from 
two to six miles per hour; it is fitted with a special arrange- 
ment of winding forward drum and steel cable, which enables 
it to cross spruits and other difficult soft or steep places by 
winding, should the train be unable to travel direct. 

It was essential in designing the engines that all vital 
parts should be protected, at the same time not to interfere 
in any way with the easy manipulation of the engine by the 
driver and steersman. Special attention has been given to 
the boiler blowing off, washing out and cleaning, lubricating 
the working parts of the engine, the use of the winding for- 
ward drum and the proper paying out of the cable, &c. 
These arrangements have necessitated a special construction 
throughout. The problem of supporting the armour from 
the boiler—at the same time making it easily removable— 
was difficult, but it has been successfully dealt with. 

The engine is of the compound spring-mounted type, 
specially designed and built to carry armour. The armour 
is arranged to be easily dismounted, and the engine would 
then be similar to the army service type, many of which 
are now successfully in use in South Africa. The boiler is 
constructed to work at a’ pressure of 180 1b. per square inch. 
The power is transmitted from the crank shaft to the hind 
axle by a train of cast steel gearing, with a self-acting differ- 
ential gear on the main axle. The ratio of the gear is such 
that a speed of 14 to 3 miles per hour is made in slow gear, 
about 2} to 44 miles per hour in middle gear, and about 6 to 
8 miles per hour in the fast gear. These speeds are increased 
by running the engine faster. The water tanks are sufficient 
for a run of from 10 to 17 miles, according to the load and 
conditions of roads. All parts of the engine, except the road 
wheels, are protected by armour from rifle fire, and all levers, 
cocks, and lubricators are arranged so that they can be 
manipulated from the foot-plate. The driving wheels are 
of special construction, 7ft. diameter and 24in. wide, having 
tee section strips for giving increased adhesion on the veldt 
and on sand tracks. The armour is of bullet-proof plates 
manufactured by C. Cammell and Co., of Sheffield, and every 
plate has been tested under fire by the War-office officials. 
All the armour-plates have further been tested under rifle fire 
at C. Cammell and Co.’s works, at 20 yards range, point blank, 
with Lee-Metford and Mauser shot. Look-out holes are 
formed in the cab in convenient positions for the driver and 
steersman, and these are provided with special shutters 
designed by Captain Nugent, R.E. The engine is mounted 
entirely on laminated springs, with an arrangement of sus- 
pending levers, &c., patented by John Fowler and Co., which 
enables a high speed to be maintained over rough ground 
without in any degree affecting the true working of the 
driving gear, at the same time giving sufficient cushion to 
obviate almost entirely the shocks which are given to a 
traction engine when travelling over rough country. With- 
out this spring gear the armouring could not have been 
successfully done. 

The wagons are intended to be used two or four in train. 
The general design was prepared by the War-office, as also 
were the details connected with protection against bullets. 
The main frame is constructed entirely of steel scantlings 
with an arrangement of springs, which give sufficient 
elasticity to enable the wagons to ride steadily when 
travelling on rough ground. The wheels are specially 
built with hard steel tires 12in. wide, and the hind 
wheels have a wide gauge to give the utmost stability to 
the vehicle; the front wheels are narrow in gauge to 
allow for turning corners with precision and safety. Each 
wagon is provided with brake gear, arranged to work outside 
from either side of the wagon, and also from the inside when 
required. A spring coupling-bar is provided for every wagon, 
also suitable coupling arrangements at the tail end, either for 
yoking up to another or engaging with the trail-eye of a 
howitzer. These are fitted with the usual safety pins, as used 
in artillery practice. A pair of incline ramps are carried on 
each wagon ; these are intended to form an incline to facilitate 
the loading .of guns, &c. The wagon bodies are built of 
special bullet-proof steel, manufactured by Charles Cammell 
and Co., with adjustable shutters to the sight-holes, so that 
a very small opening can be left for sighting purposes or a 
larger opening can be left for sighting and firing a rifle, or 
these shutters can be suspended to give a full opening. The 
lower part of the body is made a fixture to the frame, partly 
at an angle. The upper part is formed of three hinged flaps 
on each side made to fix up when required, the clamping 
arrangements being suitable for securing the flaps when up 
and locking them together when down, the flaps then forming 
ridge-shaped covers. When the sides are fixed up the wagon 
gives accommodation for thirty men, or for the carriage of a 
howitzer, ammunition boxes, &c., as required. The loop- 
holes enable the men to observe what is taking place, and if 
necessary the openings can be used as sight-holes for rifle 
firing. When the sides are down the wagon is proof against 
rifle fire or rain, and can be used for ammunition or other 


stores. Large doors in four parts are hung at the back ¢ a 
of the wagon to facilitate loading. The body is supported by 
steel arch ribs, to which the side flaps are fixed When y 
and from which check ropes are suspended to support the 
flap doors when down. Fixed and movable seats are placed 
in the wagon; the latter are let down when the wagon j 
used for the carriage of guns, &c. 5 

To this may be added that the train will travel from thirt 
to forty miles a day on fairly good roads, that the engine 7 
nominally 10 horse-power, practically greatly in excess o 
this. It is made to burn either coke, coal, or wood. [t Uses 
about 7 cwt. of coal for thirty miles. It carries 430 gallons 
of water, and generally needs a fresh supply after runnip 
about twelve miles. The engine track is about 8ft. 6in. wie 
It will draw about 40 tons behind the engine, and will clin) 
a gradient of 1 in 10. The armoured sides of the trucks when 
fully open lean inward at an angle of about 20 deg, with 
the vertical. It would be inconvenient for men sitting oy 
the seats running along the sides if this were exceeded 
When carrying ammunition, however, or any load of small 
bulk compared to its weight, the plates, which are hinged 
along the bottom edge, are lowered so as to meet on the 
centre line, forming a complete roof, the protective power 
being thus greatly increased, the angle of this sloping roof 
being about 60 deg. with the vertical, or 30 deg. with the 
horizontal. 

On this trial being satisfactory the War-oftice will dispatch 
the pair of trains to South Africa without delay, and we do 
not doubt that a satisfactory report was made. The train 
consisting of an engine, three trucks, and two 6in. howitzers, 
was run on the road to Methley. The front howitzer had its 
trail-eye attached to the hook in the rear of the third wagon 
while the second howitzer trail-eye was attached to a hook 
fixed for this purpose on the breast of the front howitzer 
carriage, which is an addition to the usual fittings of the 
carriage. The steepest incline met with on the road was 1 in 
11, which presented no sort of difficulty, and on a hill of 
nearly this gradient the train was halted and started again, 
The running and turning appeared quite satisfactory. In 
short, John Fowler and Co. may be congratulated on 
successfully making a form of war engine which we think 
has an important future. To Captain Nugent, R.E., we 
believe, the credit is due for shaping the form taken by some 
of the features. 

Next week we hope to give copies of photographs which 
were taken during the course of the trial. 


¢. ACETYLENE.—In a recent number of the 
technische Zeitschrift Mr. E. Neuberg gives a comparison of the cost 
of lighting, cooking, heating, and motor driving with electricity 
and with acetylene. The cost of acetylene is based upon a price 
of 4 cents per pound of calcium carbide. He finds that 1000 kilo- 
gram-calories are supplied by the Berlin Electric Works for 15-9 
cents for lighting and for 4°6 cents for cooking, &c., while if 
generated by the combustion of acetylene they cost 4°2 cents. 


BRITISH INSTITUTION OF DRAUGHTSMEN.—At the half-yearly 
meeting of the Council of this Institution, held in London on the 
lith ult., it was decided to accept the resignation of Mr. J. Cillaird, 
of London, as hon, secretary and treasurer. Mr. C. L. Ground- 
water, of Manchester, and Mr. J. F. Wakeham, of Newcastle, 
were unanimously elected hon. secretary and hon. treasurer re- 
spectively in his place. The thanks of the members of the Insti- 
tution are due to Mr, Gillaird for the very able and courteous 
manner in which he discharged his duties. At the same meeting 
it was decided to alter the title of the society from ‘‘ British 
Association of Draughismen” to that of ‘ British Institution of 
Draughtsmen.” 


Mr. G. F. Goransson.—The death of Mr. G. F. Géransson 
occurred on Saturday morning last. Mr. Giransson was largely 
associated with the development of the Bessemer process of 
making steel. In his own country he established steelworks at 
Sandviken, and for the enterprise and success which attended his 
industrial efforts the King of Sweden and Norway conferred upon 
him various distinctions. He was a Commander of the Royal 
Order of Vasa, Knight of the Royal Order of the North Star, and 
on the occasion of the Stockholm Exhibition, in 1897, the Great 
Cross of the Vasa Order was conferred upon him. In addition he 
held the great gold medal of the Swedish Ironmasters’ Associa- 
tion, and he was also a member of the British Iron and Steel Insti- 
tute. At the exhibitions at Chicago and San Francisco, in 1893 
and 1894, his firm showed what they claimed was the largest 
band-saw in the world. It was 220ft. long, 12in. wide, 14 gauge, 
and weighed 677 lb. Sandvik steel has been used in this country 
largely in connection with the 1 facture of less steel tubes 
for cycle frames and engineering purposes. 


GLascow INTERNATIONAL EXHIBITION, 1901.—Satisfactory pro- 
gress is being made with the erection of the buildings for the 
International Exhibition which is to be held in Glasgow next year, 
and it is confidently expected that all the work will be com- 
pleted about a month before the official opening. The Industrial 
and Machinery halls, which together will cover a dozen acres, are 
well advanced ; the material for the Grand Concert Hall has been 
delivered by the contractors ; it is expected that an early start 
will be made in the Grand Avenue, bridges, and other buildings. 
Recently deputations from the Executive Council visited the 
principal cities in England—London, Liverpool, Manchester, 
Leeds, Shetfield, Birmingham, &c.—and in each instance the help 
of the Corporation was promised, France, Russia, Persia, 
Morocco, India, Canada and other countries are to be officially 
represented, and intending exhibitors should note that space 
should be applied for at once, as no application can be received 
after the 30th inst. Steam and electric cranes will be used to 
handle the various exhibits, which will be run right into the Ma- 
chinery Hall by means of a special railway line ; and a variety of 
boilers will be used for generating steam, separate chimneys being 
erected, so that reliable tests may be made. 


A GENEROUS VIEW OF THE WORKMEN'S COMPENSATION ACT.— 
A very remarkable case under the Workmen’s Compensation Act 
is attracting a good deal of attention in the Midland districts. 4 
collier was injured while following his occupation, and had to be 
sent to a hospital at Nottingham. While in the hospital he, un- 
fortunately, contracted erysipelas from another patient. The 
symptoms became serious, and ultimately death ensued. The 
question then arose, was the death due to the injury received it 
the mine, or was it caused by the disease contracted from the 
patient? The medical opinion was to the effect that the miner 
would have recovered from the accident. The Coalowners 
Indemnity Association, however, were not disposed to stand upo? 
ceremony in the matter, and they adopted the generous course of 
granting the relatives of the deceased £255. The Derbyshire 
miners’ leader, in a speech delivered at Eckington last Saturday, 
took oceasion to acknowledge this action of the Association, which 
has given an immense amount of satisfaction amongst the mininf 
community generally. At the same time, the thought will occur 5 
most people that the precedent set may some day, when the coa 
trade is not so prosperous as it is now, lead to expectations 0 
similar generous treatment when it will be less easy to extend = 
The precedent seems to carry the principle of compensation @ at 
deal further than the Act originally contemplated. We por 
net be surprised to hear more of this example in the future settle 
ment of claims for compensation, both amongst miners and other* 
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RAILWAY MATTERS. 


prymoutH Corporation have applied to the Local 
Government Board for sanction to borrow £20,000 for extension 
4 jant at the electric power station to supply current to the 
Compton section of the tramways, 


Tur Select Committee of the House of Commons on 
Monday passed the preamble of the Bill of the Metropolitan 
pistrict Railway Company for enabling the company to work the 
line by electricity, and erect a generating station. 

Tue convention for the extension of the railway from 
to Hamma, with a kilometric guarantee of 15,000f., was 
signed on Monday in Constantinople by Zihni Pasha, Minister of 
Public Works, and by the representative of the railway. 


ALruoucH the Japanese are making rapid progress in 
engineering matters, it is surprising to note that only about fifteen 
jocomotive engines have been built by them. These were con- 
structed at the Kobe Railway Station Works and in the work- 
shops of the Sanyo Railway Company. 

Prices for the conveyance of coal on the Taff Vale 
Railway from Lletty Shenkin and Tynebedw to Cardiff and of pit- 
wood from Cardiff to these collieries, are to be advanced on and 
from June Ist. The Taff Vale authorities state that for forty 
years the distance has been wrongly calculated. 


Tur Union Pacific Railroad is increasing the capacity 
of its new pressed steel coal cars from 80,000 Ib. to 110,000 Ib. by 
raising the sides and ends, The trucks and framing are con- 
sidered strong enough for the greater loads, and the side boards 
are attached by chains, and when in use are held in place by 
stirrups. 

TELEGRAPHING from Buluwayo, a correspondent of the 
Times states that the change from the narrow to the broad gauge 
on the Beira Railway at Bamboo Creek is, unfortunately, causing 
great delay in the transport. A large number of horses have died 
there, and, owing to the unhealthiness of the locality, especially at 
this time of the year, a certain amount of sickness among the men 
is inevitable. 

AccorpInG to Indian Engineering, the Great Indian 
Peninsula and Indian Midland Railways will come under one board 
of directors at home, and one management in India. The Great 
Indian Peninsula will be taken over by Government on June Ist, 
and the new arrangements will probably come into force on July Ist. 
Thereafter we shall have one railway system, with nearly 2400 
miles of line, leased for working purposes to one company. 


A LarGE works for the building of railway carriages, 
with a capital of £100,000, was opened at Osaka, Japan, last year. 
It is said that this factory will obtain the order for the carriages 
to be used on the Formosan Railway. In Tokyo there are three 
large private railway carriage works, at one of which rolling stock 
for use on the line between Siiul and Chemulpho is at present being 
constructed, and there are two similar establishments at Nagoya, 
and at least one in Osaka, 


A ramLway accident, by which four lives were lost, 
occurred near Cartsburn Junction on the Greenock-Glasgow line 
on Sunday. The engine and tender of an empty train left 
Greenock for Glasgow, the driver giving two railwaymen a passage 
on the engine. The locomotive rushed down the declivity, and, on 
reaching the end of the line, dashed into a pile of sleepers, leaped 
into the air, and clearing about ten yards of ground, buried itself 
in earth further on. The fore part was entirely embedded, and 
the tender was left standing almost upright on the embankment. 


In his evidence before Sir J. Kennaway’s Committee 
which is considering the Manchester and Liverpool Electric Ex- 
press Railway Company, Mr. Parshall electrical engineer to the 
Central London Railway, said that from experiments he had made, 
he believed that 110 miles an hour was both a practicable and a 
safe speed. He admitted, in cross-examination by Mr. Pope, that 
the highest speed yet attained in any electric system was 60 miles 
an hour, but he saw no reason why 110 or even 150 miles an hour 
should not be attained. In fact, the only limit to speed was the 
cost. 

Cycuists have good reason to be satisfied with the way 
in which the deputation was received last week by Mr. Ritchie, the 
President of the Board of Trade. Mr. Ritchie said railway com- 
panies conld not go on for ever refusing their just demands. 
(Cyclists had votes, and if matters were not improved they would, 
by means of their representatives, introduce legislation which would 
impose on the companies drastic conditions, much in advance of 
those they might now offer voluntarily. He strongly urged upon 
the companies the advisability of taking notice of the reasonable 
claims put forward by the deputation. 


Tur Corporation of Bath are contemplating entering 
into an agreement to establish a system of electric trams for Bath 
and district, subject to the consent of the Light Railway Com- 
missioners. The promoters will establish and work the trams, 
paying the Corporation a royalty of £400 for the first five years, 
£50 more for the next five, and £500 afterwards. They will also 
pay the Corporation £1500 expenses to which they have already 

en put, and will buy from them the present horse tramways 
which the Corporation are to acquire under their powers. The 
Corporation will retain a general control. 


CuanGEs in the last few years on the Erie Railroad in 
the locomotives used are of considerable interest, as showing a ten- 
dency toward heavier weights and higher steam pressures. In 
December, 1895, there were 165 engines which carried steam at 
160lb. pressure per square inch or over. There are to-day 425 
engines which carry steam at or above that pressure. Of the 1036 
engines in service to-day on the road, 84 are Vauclain compounds, 
and one a Cooke two-cylinder compound, There are 206 Consoli- 
dation engines with the Wootten type of boiler, and 321 engines all 
told with Wootten boilers, now on the road. 


Tor the first time the city of San Francisco has a 
transcontinental railroad connection other than the Southern 
Pacific. The laying of the lines of the San Francisco and San 
Joaquin Valley line of the Atchison into Point Richmond, Cal., 
has completed the last link. For the past two years the company 
has been at work on the final link of 69 miles from Stockton west 
to San Francisco, A ten-mile section of the road, beginning eight 
miles west of Stockton, is through swampy land. Other sections 
ra through mountain country, and required several tunnels, the 
a of which is about t. Now the track is laid to the 
erminus, 


Tue Board of Trade report on the collision that 
occurred on February lst at Crewe Station on the London and 
North-Western Railway, and drawn up by Lieut.-Col. Yorke, has 

nissued. In this case the 9a.m. train from Shrewsbury was not 
brought to a stand at the proper place, and came into slight 
collision with hydraulic buffer stops. The inspector says the 
evidence establishes the fact that the train entered the bay at a 
low speed. All the wheels of the engine and tender and 
twenty wheels of the train, out of a total of thirty, were braked, 
and the brake was in good order. The fact, however, remains that 
the speed at the time the train reached the platform was greater 
than could be controlled by the hand brakes, for these were applied 
at the proper time both by the fireman and guard, and failed to 
stop the train, even though reinforced by the vacuum brake, 
which was applied at the last moment by the driver. The collision, 
therefore, can only be attributed to an error on the part of the 
driver in not having sufficient control over his train before he 
reached the platform, 


Damascus 


NOTES AND MEMORANDA. 


THE new import duties which came into operation in 
Japan last year include 5 per cent. ad valorem on locomotive 
engines and parts, 25 per cent. on ammunition and arms, 10 per 
cent. on machines, engines of all kinds, and parts thereof not 
otherwise provided for, steam engines, and boilers and parts. 


In number of vessels and tonnage, the Japanese mer- 
cantile marine continues to increase. Statistics up to the end cf 
September, 1899, the latest available, tell that there are 723 
Japanese registered steamers, with a tonnage of 489,371 tons, and 
in addition 2556 sailing ships, large and small, with a tonnage of 
256,896 tons, 

Ir will be news for Londoners to learn that a wealthy 
Chicago financier is planning to equip London with nine miles of 
tunnels in congested business districts, the tunnels to be fed by 
trolleys descending from the surface of streets in residential 
quarters, Our information is taken from a telegram from the New 
York correspondent of the Standard. 


An article from the pen of Professor Fr. Freytag 
recently appeared in Diagler’s Polytechnisches Journal on the actual 
heating surface of boilers. The author insists that the surface of 
a boiler directly exposed to heat only should be recognised as its 
actual heating surface, nor is there any reason, in his opinion, 
why this rule shold not be universally observed. 


Tue Berlin correspondent of the Standard states that 
the Innsbruck Motor Car Company intends to run motor omnibuses 
on the most frequented Alpine highways this summer. The 
vehicles each contain seats for fourteen persons, and are as comfort- 
able as the usual mail coaches. They will first run on the route 
from Innsbruck to Partenkirchen, in the Oberammergau. 


Ir is reported from America that a company will, 
during the coming summer, complete the works which have been 
in process of construction for some time past for the transmission 
of power from Shawinigan Falls to Joilette and Montreal. The 
ap it is said, will develop 30,000 horse-power. The transmission 
ine will be about 80 miles long, and will parallel the Great Northern 
Railway as far as Joilette, whence the course will be overhead to 
the end of the island of Montreal. 


AccoRDING to a report of the American Iron and Steel 
Association, the production of iron and steel rods in the United 
States in 1899 amounted to 1,099,376 gross tons, against 1,071,683 
tons in 1898, and 970,736 tons in 1897, showing an increase of only 
27,693 tons, or a little over 2°5 per cent. in 1899 over 1898. As 
compared with 1897, the increase in 1899 amounted to 128,640 tons, 
or over 13 per cent. The production in 1899 is the largest in the 
history of American wire-rod manufacture. The greatest output 
was that of Pennsylvania. 


Tur Memorandum prepared by the Labour Department 
of the Board of Trade for the Labour Gazette states that the general 
state of employment during April has remained good in most of the 
important industries, though some show a slight downward 
tendency. In the 137 trade unions making returns, with an aggre- 
gate membership of 525,865, 13,075—or 2°5 per cent.—werc 
reported as unemployed at the end of April, compared with 2°3 per 
cent. in March, and with 2°2 per cent. in the 123 unions, with a 
a of 495,496 from which returns were received for April, 
1899. 


NEARLY every island of the Grecian Archipelago con- 
tains mineral ores, particularly iron and manganese, which might 
be worked with advantage. We learn from a consular report that 
several syndicates have already been formed for the purpose of 
working the islands, and one has commenced work at Andros, in 
the vicinity of Gavrion, on the western coast, for the extraction of 
manganese and iron, with apparently good results. The manganese 
worked so far contains 52°2 per cent. of mineral, and although the 
inherent silica is rather high, viz., 15°12 per cent., the ore is con- 
sidered good, 


Firty-two fresh trade disputes occurred in April, 1900, 
involving 31,181 workpeople, of whom 29,838 were directly, and 
1343 indirectly affected. The corresponding number of disputes 
in March was 40, involving 10,049 workpeople ; and in April, 1899, 
63, involving 13,741 workpeople. Changes in the rates of wages 
of about 273,400 workpeople were reported during April, of which 
number 270,100 obtained advances averaging 1s. 6d. weekly per 
head, and about 3300 sustained decreases averaging 2s. O}d. 
weekly per head. The net result was an increase of about 
Is, per head in the weekly wages of the 273,400 workpeople 
affected. 


In the Argentine Republic a lignitic coal is found at 
San Rafael, at an elevation of about 10,000ft. above sea level. A 
recent report on this coal states that it is lustrous black, even in 
powder, very brittle, and without porous structure ; specific 
gravity, 1°173. It contains 49°51 per cent. of volatile substances, 
and 47°81 per cent. of fixed carbon, and only 0°63 per cent. of ash 
of a greenish colour, which yielded 38°22 per cent. of vanadic 
acid. It was evident by careful tests that only a small fraction of 
the vanadium was in combination with alumina, and that the 
greater part of the vanadic acid could be obtained by digestion 
with warm ammonia solution. 


In a paper read recently before the Chicago Electrical 
Association, Mr. C. F. Burgess described how a thick layer of 
nickel can be obtained in electro-plating. A peculiar molecular 
strain is set up within the nickel during deposition, which reaches 
a value when a certain thickness is reached, such that the layer 
detaches itself from the iron or other metal surface, or is easily 
removed by subsequent polishing. In the electro-chemical labora- 
tory at the University of Wisconsin experiments have been made 
in depositing nickel from the ordinary plating solution and under 
ordinary conditions, with the exception that an alternating current 
is passed through the vat in addition to the usual direct current. 
It was found that this had a marked influence on the character of the 
deposit, it being possible thus to obtain a coating as thick as desired. 


A mercuRY thermometer for high temperatures has 
been designed inGermany. It consists of a small cylindrical receiver 
of steel closed at one end. At this end a capillary tube of steel 
4mm. internal diameter is connected. This tube can be made of 
any length up to 50 yards, so that the indications of the instru- 
ment can be seen at a considerable distance from the place of 
which the temperature is required to be known. The capillary 
tube isconnected to another small flattened tube which is wound in 
the form of a spiral. The whole of these tubes and the cavity are 
completely filled with mereury. The heating of the small 
cylindrical receiver then causes the spiral to dilate and to untwist. 
One end of the spiral being held and the other fixed to a suitable 
gearing, the indication of the temperature can be given on a dial 
which can be seen for a considerable distance. 


In reply to a question asked in the House of Commons 
last week, Mr. Goschen said H.M.S. Highflyer will shortly be com- 
missioned for service. In a run from Alexandria to Malta, a 
distance of 820 miles, the Isis averaged 16 knots, being delayed by 
bad weather, while the Dido averaged 17°9 knots for her 980 miles 
from Malta to Gibraltar. Comparative trials have already been 
carried out between the Highflyer, a sister ship of the Hyacinth, 
and the Minerva, a sister ship of the Isis and Dido; and although 
the distance covered by the Highflyer and Minerva in any single 
trial was not so great as the runs made by the Isis and Dido, the 
results are fairly comparable. Two trials of thirty hours’ dura- 
tion each were made by Highflyer and Minerva at full speed. In 
the first Minerva did 526 miles at an average speed of 17°5, and 
Highflyer 538 miles at 17°9 knots. In the second Minerva did 
54T miles at 18°03 knots, and Highflyer 569 miles at 18°97. 


MISCELLANEA. 


Tuer chief place where the working of raw iron is 
privately carried on in Japan is Kagaguchi, a village near Ojj, a 
suburb of Tokyo, the quantity of raw material used being estimated 
at about 12,000 tons annually. 


THE new dry dock being built at Newport News will be 
ready for use, it is said, by November, and will be the largest in 
America. It is a timber dock ; more than 240,000 cubic yards of 
excavation were necessary for it. 


THE question of compensation for injuries at collieries 
is to be entered upon at length by the Western District miners’ 
agents in Wales. They allege that settlements in some cases are 
incorrect, and demand correction. 


THE report of the Electric Lighting Committee of the 
Heckmondwike District Council was confirmed by the General 
Council on Monday accepting tenders for the whole of the works 
required in connection with the scheme, totalling £14,842 14s. 6d, 


THE United States Government has purchased the 
Holland submarine boat for £30,000, including the £18,000 ad- 
vanced for the Plunger. This is the result of extended trials by 
naval officers. The Government has the right to purchase the 
patents. 


A NEW floating dock of gigantic dimensions is being 
built by the Blohm and Voss Shipbuilding Company at Hamburg. 
It will be much larger than the one at present possessed by that 
company, and will be capable of taking the very largest merchant 
steamers, 


WE hear that Mr. Edward Sandeman, water engineer, 
Plymouth, has been appointed engineer to the Derwent Valley 
Water Board, at a salary of £1200 per annum for the first three 
years, £1350 from the end of three years for the next following 
two years, and £1500 from the end of five years. 


THE Committee of the House of Commons appointed 
to consider the several Bills for enabling companies to supply 
electric power over large areas have announced through the chair- 
man—Sir James Kitson—that they would not give their decision 
on any of the Bills until they had heard the case for and against 
the whole of those on their lists. 


In his last report on the trade of Cadiz, the British 
Consul calls attention to a good opening for the establishment of 
steel works there. Pig iron, he says, of a splendid quality can be 
obtained from about Malaga and other ports in the south of Spain ; 
Spanish coal good enough for the purpose is easily procurable ; 
labour is plentiful and cheap, and workmen steady. 


Accorp1Nné to the British Consul at Brest, the project 
for the fast passenger service between New York and Paris +/@ 
Brest has not yet been carried out. The arrangements, which 
were reported to be nearly complete, for an experimental service 
during the Paris Exhibition of 1900, have fallen through, as it was 
found to be too late to organise it in time, and the project has 
therefore been deferred. 


Waite the gunboat Confiance and the torpedo boat 
No. 85 were engaged in torpedo practice in Cawsand Bay, near 
Plymouth, on Wednesday, a torpedo discharged from the Confiance 
missed its mark, but struck the torpedo boat, damaging the mess 
side of the vessel considerably. Without delay the Contiance took 
the torpedo boat in tow, and brought her safely into the harbour 
at Devonport, where the damaged vessel has been docked. 


Tue Newski shipbuilding establishment at St. Peters- 
burg, of which, according to Fairplay, such great things were 
expected, closed its last year’s accounts with a deficit of 1,113,069 
roubles, making a total loss up to the end of last year of 5,547,347 
roubles. The original capital of thecompany was 7,500,000 roubles, 
besides which there has been an issue of obligations to the amount 
of 3,565,000 roubles. The Russian Imperial Bank is the principal 
shareholder. 


Tue town of Barrow is being increased in size almost 
daily by the extensive additions to the works of Vickers, Sons, 
and Maxim, Limited, who are now building gun-mounting shops, 
The whole of Barrow Island on the north side is being taken up, 
and on the land adjoining the High-level Bridge, which connects 
the island to the rest of the town, buildings are being demolished 
in order to make room for further engineering works. The number 
of workmen now engaged is fully 10,000, and with the additional 
manufactories to be started in a short time this number will be 
augmented. 


AccorpINné to a New York paper, the Russian Minister 
of War is desirous of purchasing a heavy motor wagon to be pro- 
pelled either by steam or kerosene, and proposes that if any manufac- 
turer will ship two such carriages, one for steam and the other for 
kerosene, to St. Petersburg, the War Department will pay the 
freight and duty on both, purchase the one better suited for its 
purpose and return the other. The machines are to be in St. 
Petersburg by June. Manufacturers are asked to send cata- 
logues, giving weight, inside dimensions, price, rapidity of move- 
ment, and other data, to Colonel N. A. Blinoff, Chief of Staff, 
Ministry of War, St. Petersburg, Russia. 

CHINESE iron seems likely to become a serious rival in 
Japan to the English and American pig iron. It is at present sold 
in Japan at about £1 per ton cheaper than that which is imported 
from this country. Iron ore from China is also to be largely used 
in the workshops of the Government Ironfoundry at Yawata 
Mura, Fukuoka Prefecture, Kiushu, which is about to commence 
work. From June or July next the manufacture of small rails 
and sheet iron is to begin, but the foundry will not be in a position 
to furnish rails for railway use till the end of the year. The 
supply of iron ore will in the main be obtained from mines which 
are the property of the Government, and from Niigata and Iwate 
Prefectures, 


Tue large dam built across the Colorado River at 
Austin, Texas, and which furnished power for the municipal water- 
works, electric light, and power plant of that city, was destroyed 
lately. A few days of heavy rain had caused the rapid rise of the 
river, the flood bringing with it a large quantity of wreckage. 
This mass bore too heavily on the dam, and finally broke out a 
section in the centre 25ft. high, 500ft. wide, and 8ft. thick. Above 
the dam was Lake McDonald, 25 miles long, 60ft. deep, and cover- 
ing an area of 2000 acres. This great mass of water poured through 
the break, destroying the power house just below the dam, drown- 
ing seven employés, and then swept through the city and down the 
river. The flood caused great destruction to life and property in 
Austin, and for 200 miles below the city ; forty-eight persons are 
known to have been drowned and seven missing. 


At a meeting of the Society of Arts on Wednesday 
Mr. A. Moresby White, chairman of the Metropolitan District 
Association of the Cyclists’ Touring Club, read a paper on ‘‘The 
Improvement of Our Roads.” The Chairman, Sir J. Wolfe Barry, 
in opening the discussion, said the proper method to make a road 
was to employ the system used by the railway engineer, who used 
large lumps of slag as a basis, and upon them placed smaller 
pieces, with finer material still for the surface. Large sums had 
to be spent in the maintenance of railways, and with regard to 
roads, nine-tenths of the difficulty lay in the refusal of those who 
held the purse strings to find a sufficient sum of money for proper 
renewal. He thought that not half enough money was spent in 
rectifying the early faults in the structure of roads. Drainage of 
the whole of the road was, perhaps, one of the most important 
things that could be attended to, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


—GgRoLD AND Co., Vienna, 
F. A. Brockuaus, 7, Kumpfgasse, Vienna I. 
[NA.—KELLY AND Watsu, Limitep, Shanghai and Hong Kong. 
CHNCE.—BoYvRAv AND CHEVILLET, Rue de la Banque, Paris. 
F RM. ANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
GE A. TweitmeveR, Leipzic; F. A. Brocknavs, Leipzic. 
INDIA.—A. J. ComBRipGE AND Co., Railway Bookstalls, Bombay. ‘ 
1 ALY.—LORSCHER AND Co., 307, Corso, Rome; Bocca Freres, Turin. 
APAN.—KELLY anp Watsu, Limitep, Yokohama. 
P. Manuya AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
pussiA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
8 AFRICA.—GORDON AND Gorcn, Long-street, Capetown. 
: R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J.C. Jura & Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—GoRDON AND Gotcu, Melbourne, Sydney, and Brisbane. 
R. A. THOMPSON AND Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Urton anv Co., Auckland ; Craia, J. W., Napier. 
C ANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 83 and 85, 
Duane-street, New York. 
Supscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Keiiy anp Waxsu, Limitep, Singapore. 
CEYLON.—WIJAYARTNA AND Co., Colombo. 


SUBSCRIPTIONS. 


NGINERR can be had, by order, from any newsagent in town or 
=, at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) 
Half-yearly (including double number) .. £0 148. 6d. 
Yearly (including two double numbers).. £1 9%. Od. 
Cuorn Reapina Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 
Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive THE ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THz ENGINEER, and 
accompanied by letter of advice to the Publisher. 


Paper Copiers. Tuick Paper Copies, 
£0 Os. 


Half-yearly .. 18s. 0d. Half-yearly £1 
Yearly .. « £1 16s. Od. | Yearly £2 Os. 6d. 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 


The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. Whcn 
au advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

laters relating to Advertisements and the Publishing 


Paper are to be addressed to the Publisher, Mr. Sydney 
lettera to be addressed to the Editor of THE ENGINEER. 


Telegraphic Address, “‘ ENGINEER NEWSPAPER, LONDON.” 


wrtment of the 
hite; all other 


PUBLISHER’S NOTICES. 


Larest TYPES OF THE BRITISH FLERT.—Our two-page coloured 
supplement, representing H.M. ships Formidable, Drake, and 
fun, may be had, printed on superior paper, upon a roller, 
price 18., by post 1s, 1d. 


*.* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving — 
information of the fact to the Publisher, with the name of the 
Agent through whom heel os. 9 is obtained. Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 


TO CORRESPONDENTS. 

*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

*,* All letters intended for insertion in THR ENGINEER, or containing 
questions, should be accompanied by the name and address a the writer, 
not necessarily for lication, but as a proof of good faith. No notice 
whatever can be taken of icati 

*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


R. J. (Partick).—Fay’s continuous brake was described in Tuk ENGINEER 
of June 16th, 1875, on page 416. 

NicKEL STeEL.—We have been unable to decipher your name and address, 
and therefore cannot publish your letter. 

J. N.—You will find descriptions of the mono-rail system in THE Enal- 
NEER for March 2nd and 9th, 1888, and April 2nd, 1897. 

F. T. W.—We have given no other illustration than the one to which you 
refer. We believe the makers soon gave up the design. Their present 
car is quite different. 

W. J. M. (Burton-on-Trent).—You can obtain gauze engine packing from 
any one almost who supplies steam users’ goods. Beldam’s is one of 

The maker's address is 98, Gracechurch- 


the best-known makes. 
street. 

B. G. W. (Liverpool).—The book to which you refer is probably “ Electri- 
city in Town and Country Houses,” by Percy E. Scrutton, published by 
Archibald Constable and Co., of which a short notice appeared in our 
issue of August 5th, 1898. 

J. L.—We have no idea where you could purchase a model heliograph. 
It consists simply of a circular mirror mounted on a kind of hinge on 
the top of a short tripod like that used for a camera. The sun falls 
upon the mirror, and is reflected to a great distance. There is a hole 
through the centre of the mirror, and a sight on an arm at its back, so 
that it may be sighted to send the flash to the receiver. Means 
are provided for moving the mirror so that long and short flashes are 
sent to the receiver. A fori of the Morse telegraph code is used. 


MEXICAN FOUNDATIONS. 

S1r,—Your correspondent, ‘‘ Foundations, City of Mexico,” might refer 
with advantage to page 1306 “‘ Journal of Gas Lighting, Water Supply, 
&c.,” June 7th, 1898, and the Builder, page 518, May 28th, 1898. 

Dover, May 12th. &. F. @. 

INQUIRIES. 
OIL SEPARATOR. 
Sir,—I shall be much obliged if any reader can give the name and 


address of the inakers of the Webster oil separator. 
May llth. 


FOUNDRY PHYSIC. 

Sir,- We should like to hear from some of your readers if they have 
tested ferro-nickel manganese calcium fluoride, and, if so, with what 
result. This material comes from Mexico, 

May 16th. W. B. 


MEETINGS NEXT WEEK. 


Institution oF GrEaT Britarn.—Friday, May 25th, at 9 p.m., 
Discourse on ‘The Great Alpine Tunnels,” by Mr. ncis Fox, J.P., 
M. Inst. C.E., M.R.I.—Afternoon Lectures at 3 p.m.: Tuesday, May 22nd, 
“Brain Tissue considered as the a of Thought,” by Mr. Alex. 
Hill, M.A., M.D. ; Thursday, May 24th, ‘‘Chaucer,” by the Rev. Canon 
Ainger, M.A., LL.D.; Saturday, May 26th, “The Growth of Chamber 
Music ” (with musical illustrations), by Sir Frederick Bridge, Mus. Doc. 

Society or ARTs.—Monday, May 2st, at 8 p.m. Cantor Lectures. 
Three Lectures on ‘‘ The Incandescent Gas Mantle and its Use,” by Prof. 
Vivian B. Lewes. Lecture III.: The gas burners employed in incandes- 
cent lighting.—Tuesday, May 22nd, at 8 p.m. Applied Art Section. 
Paper, ‘‘ The Practice of Lettering,” by Mr. Edward F. Strange.—Wednes- 
day, May 23rd, at 8 = Ordinary meeting. Paper, ‘Salmon Legis- 
lation,” by Mr. J. Willis-Bund.—Thursday. May 24th, at 4.30 p.m. 
Indian Section. Paper, ‘ English Criminal Procedure and the Indian 
eeag Criminal Procedure : A Comparison,” by Sir John Scott, K.C.M.G., 

.C.L. 


DEATHS. 
On the 15th inst., suddenly, at Southport, Henry Bancrort, M. Inst. 
C.E., of Moor Hill, Kersal, aged sixty-five years. 
On the 7th inst., at Munich, WaLTER Bripces Apams, aged forty-two, 
second son of the late William Bridges Adams, C.E. 


THE ENGINEER. 


this office. 
N N 
CONTENTS. MAY 18, 1900, 

Tue i8th May, 1900. PAGE 
Tak IRON AND STREL INSTITUTE .. 01 

Damack to Crops BY SPARKS FROM LOCOMOTIVES .. 02 MR. GOSCHEN ON ORDNANCE AND EXPLOSIVES. 


LocoMOTIVES AT THE PARIS EX#1BITION 
Tar PenartH Dock Suspway .. es 
LITERATURE 

Snort Novices. 

Tue Works or Sik Wittiam ArRoL AND Co., Lrp. (Iustrated.).. 


Tae AvroMoRILE 1000-MILE TRIAL .. 

THR BELLEISLE EXPRRIMENTS. (Illustrated.) .. 509 

THoRNycrort’s PaTENT EXPANDING CONDENSER FERRULE. (Illus.).. 509 

LuBRIcANTS FOR INTERNAL ComBUSTION ENGINES .. 509 
(IMlustrated.) .. .. .. 510 


A Monster AMERICAN MACHINE TOOL. 
Turk Lonpon TRAMWAY SCHEMES .. .. 


TkapIne ArticLEs—Mr. Goschen on Ordnance and Explosives— 
The Manchester and Liverpool Electric Railway—Highways and 
Tue Paris INTERNATIONAL EXHIBITION HAT 


Tak GRouNDING OF THE ASAHI. 
M.S. Anovgrr. (Illustrated.) 
CouNTERBALANCED Swine (Ulustrated.) .. .. 
Compounn CoNSOLIDATION LocomoTivk, AUSTRIAN Raitways. 
Lerrers to THE Epiror—Failures in Propeller Shafting—Govern- 
ment Boiler Inspection—Waste Haulage—Electricity in War- 
ships—Carburetted Water Gas— Admiralty Engineering—A 
ELgorric TRACTION ON THE METROPOLITAN RAILWAY. (Illustrated.) 5 


(Illustrated.). . 


Automatic: Coup.Lers, Great NoRTHERN Raiiway. (Hlustrated.).. 523 

Distant ELECTRIC POWER TRANSMISSION .. .. 528 

Lerrers FROM THE Provinces—The Iron, Coal, and General Trades 
of Birmingham, Wolverhampton, and other Districts—Notes 

The Sheffield District—North of England.. |. . 525 


me from Scotland—Wales and Adjoining Counties—Notes from 
Tar Newport HaRBouR WEEKLY TRADE REPORT .. 526 
AMERICAN Norgs .. |... 


Wuart people read is proverbially uncertain. Most of us 
have probably been disappointed in what has not been read, 
or surprised, on the other hand, at what has attracted 
attention. We are glad to find that Mr. Goschen has 
studied carefully the information THE ENGINEER, has 
given on the subject. In our numbers of February 16th, 
March 2nd, 23rd, and 30th, April 6th, and May 4th, we 
urged that our guns were suffering so much erosion from 
cordite, that whatever we might think was taking place 
with foreign ordnance, we ought to put cordite, as it were, 
on its trial, and test it in comparison with other modern 
smokeless powders. This did not arise from any outcry 
we heard of, but rather from the actual facts, as they 
seemed to be brought out. Mr. Goschen now, we are 
glad to hear, speaking at the Iron and Steel Institute, 
has stated that he is appointing a Committee for this 
very purpose. On March 23rd we dwelt on Mr. Goschen’s 
doubtful and rather discouraging reply in the House to 
Sir Charles Dilke’s question. Now Mr. Goschen confesses 
that in answer to a question in the House, he had walked 
warily among such terms as “‘ muzzle velocity,” ‘‘ energy,” 
and the like, and had, therefore, been said to speak with 
‘“* some hesitation,” but that he had not been understood. 
In our number of March we dwelt at length on M. Clau- 
dinon’s statements in the French Chamber of Deputies 
as to the bursting of 12in. British guns, and we stated 
absolutely that no gun had burst or shown any sign 
of doing so, that our difficulty began and ended with 
erosion of surface. M. Claudinon’s speech, moreover, 
we had obtained not from any British daily paper, but 
directly by letter from our Paris correspondent. We are 
not aware that any British paper noticed it, at all events 
as fully as we did. Mr. Goschen refers to M. Claudinon’s 
attack, and contradicts it very much as we did, and then 
meets his statements as to the high muzzle velocity of 
French guns just as we did on March 30th, by pointing 


out that the greater weight of British projectiles compen- 
sates for this, and cited, as we did, the fact of the United 
States guns following our proportions, adding, however, 
the fact of Japan having done so, which we really think is 
nearly the only fact mentioned by him not found in our 
articles. However, we have dwelt long enough on this, 
which is after all unimportant. The material point is, 
that Mr. Goschen states that a Committee is to be 
formed to investigate the question of the best smokeless 
propellant, Lord Rayleigh being appointed the chairman. 
This means that a departure is being made from the 
ordinary course of leaving such matters in the hands of 
our scientific military advisers, with the assistance of the 
War-office chemist. This has often been done before, 
but it means the appointment of a special Committee, and 
that the object of carrying weight with the country has 
been kept in view by means of names that command 
respect for a general knowledge of science rather than 
special knowledge of the particular branch in question. 
We do not know that anyone thinks more highly 
of Lord Rayleigh than ourselves, but we question 
if he can have an experience with smokeless ex- 

losives that can compare with many who could 

e named without difficulty. Nevertheless, this may 
be no evil. The results of experience and long study 
can be placed before such a man as Lord Rayleigh, 
who will devote himself to grasp the data, and who is 
well qualified to weigh the merits of the question in all 
its bearings; and we have to remember that few who 
have pursued the subject longand keenly have failed to form 
their own distinct conclusions, and not only so, but have 
very likely acted on their conclusions, formed at an earlier 
stage of development of the question, and committed 
themselves to decisions, and possibly have acted on such 
decisions so far that they have not a direct interest in the 
matter. Most properly and naturally must this follow, but 
such men are clearly valuable principally as advocates who 
would put their case with ability not atiained by other 
means, for it may be questioned whether such a man 
would not prove absolutely dangerous on a Committee 
when his very calibre as an expert might strengthen his 
own views unduly. We are not referring to anyone in 
particular, but to every practical manufacturer, speaking 
generally. We trust thatit will be found that the special 
experts and chemists have been very carefully chosen. 
Mr. Goschen may probably be right in saying that 
other Powers are not satisfied with their own smoke- 
less powders, but we imagine, and indeed we gather, that 
they consider cordite far the most destructive of the whole 
tribe. In this they may prove to be misled by the fact that 
we use our guns harder by our system of annual practice ; 
but, as we have said before, cordite, with more than double 
the proportion of nitro-glycerine of any other powder, we 
believe, should certainly be put on its trial. We know 
that it wears out our bores so fast that we have had to 
limit ourselves to charges which by no means enable our 
heavy guns to do justice to their powers, so that, in fact, 
our wire construction, which we fully believe to be the 
best in the world, becomes, as it were, a work of 
supererogation, and we see our guns, which we believe 
the strongest in the world, doing less work than American 
guns, which are almost identical, except for the wire or 
riband coils, simply because we find the surface of our 
bores are ploughed up by our cordite. Weadmit that the 
American guns are as yet almost untried, and may fail or 
come down in their pretensions, but it is mad to assume 
that they will do so before the event. There is nothing 
to hinder our beginning our investigations, and we trust 
that Mr. Goschen means to move without delay. 


NAVY BOILERS. 


WE publish this week the concluding article of a series 
on Admiralty engineering. All the statements we have 
made are no doubt it may be held open to criticism, and 
the more fully they are discussed the better. Our articles 
have been written under great difficulties, because we 
have found it almost impossible to obtain the information 
which we needed. We can assure our readers, however, 
that we have taken infinite pains to verify the accuracy 
of every statement which we have made, the soundness 
of every proposition we have advanced, and the reason- 
ableness of each deduction we have drawn. Our great 
trouble has been the practical impossibility of reconciling 
the inconsistencies of statements emanating from different 
sources, and made in reply to our inquiries. It was only 
after an investigation extending over weeks that we 
said that tubes made of Swedish steel were alone 
used in Belleville boilers. Yet the Mannesmann 
Company flatly contradict this in a letter which we 
published last week. But we learn from another 
letter, which will be found on page 521, that steel 
used by the company, though made in England, is 
produced by the aid of Swedish pigs. It seems to be a 
matter of common knowledge that lap-welded tubes have 
totally failed for Belleville boilers, and that to this reason 
the incredible pains to which we have referred, as taken in 
the inspection of solid-drawn tubes of Swedish-made 
steel, must be attributed. Yet we have within the last few 
days been informed that none of the three ships, Power- 
ful, Terrible, and Sharpshooter, fitted with lap-welded 
tubes, have had these tubes replaced with solid-drawn 
tubes. The Sharpshooter has had an element removed 
to be cut up for inspection every six months or so. 
Beyond this, only three or four tubes have had to be 
renewed in her boilers. The Terrible had those tubes 
which were removed because they were salted up 
renewed by solid-drawn tubes; while in the Powerful 
very few tubes have been removed—indeed, only five 
boiler tubes have been replaced since she left England 
two and a-half*years ago. Assuming this to be true—and 
we have it on the best possible authority—how are we to 
reconcile the facts with the action of the Admiralty, to 
say nothing of the well-substantiated reports which have 
been current about the ships, and which have been sup- 
ported by the enormous precautions taken by the 
Admiralty to secure perfect tubes? If lap-welded tubes 
have been so eminently successful, why has not the 
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Admiralty continued to use them ? And how does it come 
to pass that over £10,000 have been spent on the Ter- 
rible’s boilers? We are entirely unable even to suggest 
an answer. 

We have endeavoured to keep before our readers the 
necessity for greater publicity concerning the performance 
of the machinery of our ships. The lack of accurate in- 
formation is injurious to the best interests of the Navy in 
various ways. It excludes external intelligent criticism, 
and it fosters the belief that failures are much more fre- 
quent and much more disastrous than, perhaps, they are. 
It ought not to be necessary to drag information out of 
the First Lord in Parliament; nor is there any reason 
why the Chief Engineer of the Navy should not, each year, 
publish a full statement of the results obtained during the 
preceding twelve months, an account of experiments, 
descriptions of machinery, and a general discussion of 
facts and experiences. As we have stated, this has been 
done for some time by the chief of the Bureau of Steam 
Engineering in the United States. We are, however, 
quite ready to admit that Sir John Durston and his staff 
are far too hard-worked to prepare such a return, and this 
is one of the features of Admiralty policy which cries out 
for reform. 

We have said that the Admiralty ought to be the 
greatest experimenting institution in the world, because it 
possesses unrivalled opportunities for carrying out inquiries 
and obtaining information, and an unparalleled need of 
such information as experiment can alone supply. We 
do not think we say too much when we assert that the 
Admiralty in no sense or way regards this experimental 
work as part of its functions. If any more or less 
desultory information can be obtained in the course of 
service well and good; the less of it, perhaps, the better. 
The engineering staff is so small on board our warships, 
and so fully occupied in writing red-tape reports for the 
Admiralty pigeon-holes, that there is no time for the 
proper investigation of facts. It has come to be an 
understood thing that an engineer who worries about 
breakdowns is a nuisance; and chief engineers are not 
unnaturally chary of speech on such subjects, to say 
nothing of the official seal on their lips. It is quite well 
known that costly mistakes are constantly made which 
might have been avoided by a little care. Two or three 
cruisers are built all alike. The first one ready goes to 
sea, and it is found that her evaporators are quite inade- 
quate to make ali the fresh water needed. Salt water has 
to be used to keep the boilers going. Then there isa 
breakdown. This is bad enough; but all the other ships 
of the group have been fitted with the same evaporators, 
and the same catastrophes occur in all of them. It 
seems to us that common sense would have taught any- 
one that a sufficient trial should be made in the first 
instance before faith was placed in the apparatus. Are 
we really to believe that the Admiralty engineers take as 
certainly true everything that manufacturers say of their 
plant? On the other hand, are the manufacturers 
assured that if only their productions will do so and so 
that will be enough, while no allowance has been made 
for leaking condensers, or various sources of loss of fresh 
water ? 

We believe it to be indisputable that enormous sums 
of money are wasted, and the efficiency of the Navy 
risked, because the importance of the engineering staff at 
the head of affairs is not recognised. There ought to 
be an Engineer Lord of the Admiralty—an able, 
experienced marine engineer, a man who would be able 
and willing to make his presence felt. The pay of the 
engineering staff at Whitehall is inadequate. The chief 
engineer of the British Navy ought to receive at least as 
much as the chief mechanical engineer of a first-rate 
railway. We do not think that the tremendous respon- 
sibilities of the position are realised as they ought to be. 
His staff needs augmentation, and should be given more 
power. The status of the engineers of the Navy ought 
to be raised. In a word, nothing should be left undone 
to make the steam machinery of our ships the best that 
the wit of man can devise. But, as we have said 
already more than once, this result can only be obtained 
by availing ourselves of every opportunity to obtain in- 
formation. Thirty-hour tests of marine boilers are wholly 
useless when the question to be decided is the fitness of 
the type for the requirements of our battleships and big 
cruisers. What is needed is the persistent working of a 
boiler forsome months. The torpedo destroyer, on which 
so much is rightly or wrongly supposed to depend, supplies 
an admirable example of experimental work. It has 
been developed by the incessant and costly labours of Mr. 
Thornycroftand Mr. Yarrow The Admiralty did nothing 
save obstruct. The assumption that nothing should 
originate with the engineers of the Admiralty, but that 
everything should come from outsiders, represents a 
thoroughly vicious principle. To be consistent it ought 
to have applied to ships of war. There would in that 
case be no need for the services of such men as 
Sir E. J. Reed, Sir N. Barnaby, or Sir W. H. White. It 
is easy to see how the preseut system has come into 
existence. It is a relic of the past. Let us hope that 
changes for the better will be made in time; and that in 
the stress of war our naval policy may not be found to 
need that radical revision which our army system must 
certainly undergo. 


THE MANCHESTER AND LIVERPOOL ELECTRIC RAILWAY. 


For some days past a Parliamentary Committee, of 
which Sir J. Kennaway is the chairman, has been taking 
evidence for and against the construction of an electric 
railway which it is proposed should be constructed 
between Manchester and Liverpool. The line is to be 
made on the Lartigue system, as improved by Mr. Behr. 
It is identical in principle with the Ballybunnion and 
Listowel line, which we illustrated and described in our 
impression for March 2nd, 1888. More recently, Mr. Behr 
exhibited a model line near Brussels, which has also been 
described in our columns. The arrangement is, up to a 


gantry, the shape of the letter A in cross section, 
is laid across country, carrying a_ single rail at 
the apex, and second and third rails, one at each 
side, some 5ft. or 6ft. below the top rail. The rolling 
stock sits like a saddle on this viaduct; wheels on 
the depending sides of the saddle bear against the 
guide rails 2 and 3. The whole weight is supported on 
rail No. 1. ‘The passengers sit back to back, much as 
children do on donkeys. When a steam locomotive is 
employed for haulage there are two boilers, one at each 
side of the central rail. The road is very easily and 
cheaply constructed, because there are practically no 
earthworks, and it is not easy to see how the rolling 
stock can leave the line. Mechanical difficulties of con- 
struction will suggest themselves to our readers. They 
are not insuperable. Some trouble would, we think, be 
incurred in making the passenger accommodation equal 
in luxury to that with which recent practice on our great 
main lines has familiarised us. This is, perhaps, the less 
to be regretted, because the time to be spent on railway 
journeys is to be reduced at least one half. The pro- 
moters of the Manchester and Liverpool Electric Railway 
Company propose to traverse the whole distance—about 
35 miles—in just half that number of minutes. The 
electric trains are to run at a speed of 120 miles an hour. 
Some of the evidence given in the Committee-room 
suggests the idea that the conditions ruling a train run- 
ning at 120 miles an hour are not fully understood; and 
the figures, indeed, are so startling that it is worth while 
to set some of the facts before our readers. Whether 
Mr. Behr will or will not succeed in running trains at 
120 miles an hour we shall not attempt to say. Somuch 
has been achieved of late years in the attainment of high 
railway speeds, that it would be rash to draw a limiting 
line. Mr. Behr promised 100 miles an hour at Brussels ; 
but he never exceeded the highly respectable velocity of 
80 miles an hour, which is, of course, still a long 
way from 120 miles an hour. The precise dimen- 
sions of the proposed rolling-stock have, we believe, 
yet to be settled. The motor engine cannot be light, 
but the absolute weight is of small importance. 
Nothing turns on that; everything turns on its relative 
weight as compared with the train. A point very 
naturally and properly raised by the Committee is the 
way in which it is proposed to stop the train; we may 
say here at once that the best plan would be to cause it 
to run up a very steep ascent at each end of the line. 
This same incline would be invaluable for starting pur- 
poses. It is quite possible that no such incline can be 
provided. A speed of 120 miles an hour is 176ft. per 
second. The stored-up work in the train will be 484 
foot-tons per ton of weight. This energy would, in other 
words, suffice to project the whole train to a height of 
484ft. vertically, or over the cross of St. Paul’s from 
Ludgate-hill, if we neglect the resistance of the air. 
Many persons will no doubt remember a man who, some 
years ago, at one of the music halls in London, leaped 
from the stage into the roof, a height of 50ft. or 
60ft. He stood on a kind of lift or rising platform, 
which, ascending rapidly, shot him into the air. 
Let us imagine a lift constructed in St. Paul’s-church- 
yard. A man stands on the lift, which rises at the rate 
of 120 miles an hour, and then stops suddenly; the man 
standing on it would fly as high as the cross of St. Paul's. 
The stored energy in every man, woman, and child in 
Mr. Behr’s train, every parcel, stick, and coin, would, if the 
motion were directly upward instead of horizontal, carry 
them 484ft. high. The flight would be made at a speed 
of 88ft. per second, and would therefore occupy only 
5°5 seconds. 
With these figures before us we are in a position to 
estimate the work that must be done before the train can 
be stopped. To pull it up in a distance of 484ft., a resist- 
ance equal to the whole weight of the train must be 
opposed to its further progress. Let us suppose that the 
total weight is 50 tons. Then brakes, or whatever other 
means we use, must exert a retarding effortof 50 tons. Let 
us suppose, however, that the resistance of all the wheels in 
the train is brought into action by suitable brakes, and that 
the coefficient of adhesion is one-sixth. Then the distance 
traversed before the train stops will be 2898ft., and the 
time expended in traversing that distance will be in round 
numbers 33 seconds. A stop of this kind would, however, 
be in its effects little short of a collision, so far as the 
passengers were concerned. They would be thrown 
violently off their seats. The result of applying a con- 
tinuous brake suddenly when an ordinary train is running 
at sixty miles an hour is distinctly unpleasant, and may 
be dangerous. The effects if the speed were 120 miles 
an hour would be just four times as great, because the 
stored energy varies not as the velocity, but as the 
square of the velocity. It will be seen that when the 
velocity is high, the space traversed in stopping a train 
must augment very rapidly if the passengers are to 
escape annoyance. The average velocity at which 
the train will run during the stopping period is, of 
course, just half the velocity existing at the moment 
retardation began. The average velocity will be, in the 
case of the proposed railway, 88ft. per second; and if we 
allow a minute for pulling up—and less would probably 
not suffice—the train must run a mile. We are suppos- 
ing, of course, that the only stops will be made at theend 
of the run. It may be taken as certain that any break- 
down or failure of the track or vehicles would end in a 
fearful catastrophe. It would be absolutely impossible to 
stop the train within a reasonable distance without killing 
or maiming the passengers. 
This problem of stopping evidently perplexes the advo- 
cates of the railway. Sir W. H. Preece, in reply to Mr. 
Wrightson, said that the brake power was a moot ques- 
tion at present. He admitted that the Westinghouse 
brake could not be applied until the speed had fallen to 
some 70 miles an hour. One of the difficulties to be ecn- 
tended with is that when cast iron blocks are brought 
against tires running at a very high speed, the blocks are 


versing should be so effectual that the wheels « 
up” or skidded, a red-hot place would be made inthe 
which would be ruined. Mr. Behr proposes that 
should be thrown out from the side of the train to 
the air. If these are to be effective they must be |g 
and if large they must be very strong, and if very abe 
then very heavy. We do not think much of the wip ne 

In getting up speed the whole process must be reversed 
To attain a te the of 120 miles an hour in 5:5 seconds 
the tractive effort must equal the weight of the an 
An effort equal to the adhesion coefficient, or, say st 
sixth of the load on the driving wheels, would impart th, 
required velocity in 35 seconds and a distance of 2808 
It was mentioned in Committee that a self contained 
passenger car, that is to say, one provided with the motor 
would weigh about 45 tons, or, say, 100,000 1b, 
tractive effort needed for acceleration would be 16,609 Ih, 
and this exerted at an average velocity of 88ft. per second, 
represents 2667 indicated horse-power. Motors capable 
of developing this power with safety would weigh not 
much less than the 45 tons allowed for the whole cap 
But it must not be forgotten that the final speed attained 
twice 88ft. per second, and the indicated horse-power would 
rise to 5334. We strongly suspect that no attempt would 
be made to utilise all the adhesion available, and that if the 
full velocity is attained within the first couple of miles or 
so, quite as much will be done as is practicable. 

Mr. Cottrell, engineer and manager of the Liverpool 
Overhead Railway, although giving evidence in fayour of 
the Bill, greatly doubted if it was possible to attain g 
speed of even 110 miles an hour; on certain portions of 
the line 100 miles might perhaps be attained; but he 
held that the ordinary speed would not exceed 90 miles, 
Most men of experience in railway working will, we think, 
agree with Mr. Cottrell. It will perhaps have been 
noticed that we have said nothing whatever about the 
tractive effort required to maintain a velocity of 129 
miles an hour. We have not the least idea how much 
this would be. We do not know what the resistance of 
any vehicle may be at 120 miles an hour ; nor, we think, 
does any one else. Atmospheric resistances for pro- 
jectiles have been calculated, and the results set forth in 
Bashforth’s well-known tables; but an electric car running 
on a mono-rail line is not a shot, and the analogy existing 
between them is far too slender to warrant us in drawing 
deductions. 
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HIGHWAYS AND CYCLISTS. 

A QUESTION of no little importance to cyclists and auto- 
mobilists—may we be forgiven for the use of the word— 
formed the subject of the paper read before the Society 
of Arts on November 9th. The author, Mr. A. Moresby 
White, is a barrister and the chairman of the Metropolitan 
District Association of the Cyclists’ Touring Club. His 
subject was the improvement of our roads. 

At first sight it seems rather remarkable that the 
improvement of highways should owe its origin to a 
pleasure-seeking body. Roads, the veins and arteries of 
a country, are looked upon as of the first importance to 
its prosperity, and it would seem natural that their 
requirements should come under the recognition of 
official bodies. On second thoughts, however, it is 
observed that the value of the highway has been enor- 
mously discounted by the development of railways, 
and that the greatest use is made of it, outside 
the radius of cities and large towns, by seekers for 
pleasure and exercise. But there is a further reason 
than this, a reason of still greater weight. To find it we 
have to look at the mechanical construction of vehicles 
and the mental qualifications of those that use them. 
The lesser inequalities in the surface of a road, and its 
dustiness or greasiness, only too evident to the cycle and 
its rider, are matters of no concern to the labourer’s cart 
or the carter’s wagon. The horse that pulls may be 
conscious of the quality of the road, but his driver as a 
rule gives it but little attention. But the cyclist mounted 
on a light and delicately-constructed machine, propelling 
himself by his own exertion, very naturally observes 
these things and comments upon them. So too the 
driver of the motor car. His engine is almost part of 
him, and he suffers in anxiety for its welfare more 
than the cyclist suffers in bodily exertion. To both 
the condition of the road is the measure of the 
enjoyment they gain from their exercise. It is small 
wonder, then, that riders learn to know the roads in the 
district over which they travel as well as the driver of 
an express knows his, and are as apt to criticise defects 
as he. And when, further, we come to consider the 
class of persons who ride cycles, and the enormous 
number of them, it seems only right that the agitation 
for improvement should emanate from their ranks. But 
the liabilities should also be shared by them. If cyclists 
and owners of motor cars require better roads for their 
pleasure than are found sufficient for business purposes, 
then the expense of making the alterations they demand 
should be shared by them. Mr. White admitted 
that they should pay for a special track laid by the side 
of the road—even on this, an apparently self-evident 
proposition, there is dissension among cyclists—but he 
thought that they could come “in their capacity as rate- 
payers, and ask for a general improvement of the 
surface of the road.” Within certain limits they 
would perhaps be justified in doing so. But the subject 
is not free from complications. It is asserted, we believe, 
by many persons that the cycle and the motor car are 
highly destructive to roads. The maintenance charges 
in certain places would be very high, and if there was no 
compensating advantage to the neighbourhood—the 
advantage of a cyclist is generally microscopical—wou d 
bear heavily upon the municipality concerned. Con- 
sider, for example, any of the principal roads out of 
London. In one or two places a cloud of cyclists con 
verges from a large area, and passes through a bottle’s 
neck before expanding again. South of the Thames We 
have, for example, a short road joining Streatham an 
Mitcham. On it on Saturdays and Sundays there set 


melted by the heat generated. Reliance is to be placed, 


certain point, sufficiently simple. A small viaduct or 


we understand, on reversing the motors; but if the re- 
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and flat roads beyond, and the other in the 
homewards again to the nearer suburbs of 
In an hour one might number the riders by 
;. But in its ordinary condition the road is a 
‘¢country highway gradually developing into a middle- 

“ residential street. Toit the cyclists are nothing but 
Caveadvantage, coming with a ringing of bells and a cloud 
if dust. To keep that road in the condition which the 
vyclist demands would be a costly undertaking, and we 
‘i to see that it would be just to ask the neighbourhood 
to make an expenditure above what would be reasonable 
jor its maintenance in a condition satisfactory to the 

sidents in the district. There are many other similar 
pst and on the whole it appears to us that. the fairest 
pon to pursue is to levy a tax on bicycles as on other 
wheeled vehicles, and to distribute it in proportion to 
the use made of the highways. However, the point is 
qarcely technical enough for further discussion here. 
"Like all other things, a road has to be made to meet 
certain conditions, as a rule very varied, and it has there- 
fore to be more or less a compromise. The cycle and 
the motor car have introduced conditions for which the 
highways of this country were not intended. It is rather 
the place of the motor car and bicycle to adapt them- 
gelves to conditions which have existed for years than for 
them to expect changes to be made to suit them. If 
years ago it had been foreseen that mechanical traction 
on common roads would come into general use, it is 
jossible to conceive that roads would have been made of 
greater width, and that attempts would have been 
made to avoid steep ascents and descents. In the 
course of time, under the new conditions, doubtless great 
alterations will be made in this direction. Already in 
the Lake district the reducing of hills has been com- 
menced. VPerhaps it will be found possible in the course 
of time for other counties and boroughs to attack their 
own roads, and, either by levelling or diversion, to remove 
or avoid the more serious hills. The idea is full of fasci- 
nation, not only to those who look upon roads as a 
source of pleasure, but to those who see in the use of 
self-propelled vehicles a path to increased prosperity of 
rural districts. For the present, however, the cyclist 
must be content if he can secure—and he has every right 
to demand it—that the roads should be kept in an effi- 
cient state of repair; and we feel that the Metropolitan 
District Association of the Cyclists will do good work if 
they follow up the idea which they at present entertain 
of securing the services of a well-known engineer to 
report for them on the condition of roads in a chronically 
bad condition, with a view to bringing pressure to bear 
upon the right authorities. Those who have taken part 
in the recent motor-car trials cannot but feel that there 
is room for great improvement; but at the same time it 
must not be forgotten that the motor car introduces con- 
ditions entirely foreign to our highways, and to which it 
must of necessity be many years before they can become 
suited. 


country 


THE PARIS INTERNATIONAL EXHIBITION. 


As the Exhibition covers a very large area and is com- 
posed of several parts widely distributed, it is obvious 
that visitors would be put to considerable physical 
exertion in going from one group of exhibits to another 
unless they were able to utilise an efficient system of 
transport. Visits to exhibitions are proverbially trying 
tothose who endeavour to see everything in a short 
space of time, and as these undertakings are carried out 
on an increasingly large scale, the question of transport 
naturally becomes a more and more important one. 
Special attention was therefore given to this matter by 
the Administration, which decided that as electricity was 
to be the keynote of the Exhibition, this new power 
should be employed upon whatever systems of traction 
might be adopted. Five proposals were submitted by the 
Compagnie du Secteur de la Rive Gauche, the Société 
Nouvelle des Etablissements Decauville, the Compagnie 
des Tractions Electriques, the Compagnie Francaise 
Thomson-Houston, and M. Léon Franeq. The project 
accepted was that presented by the Compagnie des 
Tractions Eleectriques, who undertook to carry out the 
construction of a moving platform and an electric rail- 
way running in opposite directions over the same course. 
They proposed two rates, 50 centimes for the platform 
and 25 centimes for the railway, and the amount of 
royalty to be paid to the Administration was 1 centime 
- passenger. This was far less than what was offered 
y the other companies, but as the Administration re- 
garded any question of profit as of far less importance 
than the convenience and safety of the public, they gave 
preference to the scheme submitted by the Compagnie 
des Tractions Electriques. The moving platform has 
been in operation since the opening of the ‘Exhibition, 
running uninterruptedly from ten o’clock in the morning 
up till seven o’clock in the evening, and on some 
occasions until half-past ten. Only on one occasion has 
it had to be stopped during the day, and that was when 
a“ truck,” or section, got off the rails. 

The platform has a length of 2 miles 199 yards. 
Elevated to a level with the upper floor of the buildings, 
it runs down the back of the Arts and Crafts palace on the 
Esplanade des Invalides, and continues along the rear of 
the foreign pavilions up to the Schneider exhibit, where 
it turns round and follows the Avenue de Labourdonnais, 
at the back of the mining and metallurgical, textile, and 
French machinery sections. On reaching the old 
machinery gallery the platform runs down the Avenue 
de la Motte Piquet, and returns to the Esplanade des 
Invalides. This platform has been likened to an inverted 
railway, in the sense that the moving part is constituted 
by what would be the permanent way, while the motor 
Wheels are fixed underneath. Timber standards are em- 
ployed to support two longitudinal box girders built up of 
angle sections. The vertical and horizontal angle sec- 
tions are joined by light cross ties by means of gussets 
atthe corners. Upon the top of these girders are placed 


transverse timbers, which in their turn support the 
longitudinal timbers carrying the rails for the small 
flanged wheels attached to each side of the platform. 
The low-speed platform has a width of 2ft., and runs at 
the rate of 8 or 4 kiloms. an hour, while the other, having 
a width of 38ft. Tin., travels at twice this speed. 
Each platform is composed of a series of “trucks,” 
alternately with wheels and without wheels. The 
ends of the latter are rounded, and swivel by means 
of castors running on metallic guides fixed under- 
neath the curved extremities of the wheeled trucks. 
They are thus flush with each other. Under the 
centre of the trucks are bolted tee section girders, each 
having a length of four metres, and joined together by 
hinges which allow of horizontal oscillations for turning 
corners and of slight vertical deviations to permit of 
the platform passing from one gradient to another. The 
rail, or ‘‘ tractional girder,” as it is called, of each plat- 
form runs on small wheels, some of which are driven by 
dynamos, and the others run freely and serve merely as 
supports. These “ galets,” or small wheels, revolve in 
iron brackets, one end hanging from a rod bolted across 
the timbers and the other resting on a transverse leaf 
spring, supported at the extremities by vertical rods. 
The tension of the springs supports a part of the load. 
This takes off most of the load from the motor wheels, 
and produces the same effect as if the platform were 
running on ball bearings. The tractive effort is reduced 
to a minimum, and is partly replaced by a frictional and 
rolling movement. This arrangement, moreover, gives 
considerable mobility to the platform. 

The platform is operated by 170 motors, each of a 
maximum force of 5 horse-power, but this power is never 
fully utilised. The motor is carried on a massive bracket, 
one end of which hangs from the timbers in the same way 
as the galets, and the other supported by a leaf spring. 
Power is transmitted from the motor shaft to the driving 
wheel by a train of spur wheels. The differential move- 
ment from the high-speed to the low-speed platform 
is communicated by a shaft with a universal joint, 
which allows for oscillation of the springs on the 
galets of the two platforms. The motors are of the 
series type, and run at 500 volts. Current is dis- 
tributed to the motors by cables of 100 mm. cross section 
fed by a feeder formed of bars of copper of large section. | 
The consumption of energy for a speed of 5 kiloms. | 
an hour varies from 250 to 800 kilowatts, according to | 
whether the platform runs with a partial or a full load. 
The figure of 300 kilowatts corresponds to a load of from | 
20,000 to 30,000 passengers. The current is generated at | 
5000 volts, and is transformed into a continuous current 
at 500 volts. The electric railway is operated by contact | 
with a third rail, and this system has also been tem- 
porarily adopted on the new line of the Compagnie de | 
l'Ouest up to the underground terminus on the Esplanade 
des Invalides. The construction of this railway will be | 
dealt with fully in another article. 

If transport is an important matter within the grounds | 
it is obviously still more necessary in connecting the | 
Champ de Mars with the Vincennes annexe. It must be | 
confessed that while there is so much trouble in getting | 
to the other side of the city the annexe can scarcely be | 
said to have any existence at all so far as the general | 
public are concerned, and only those travel to Vincennes | 
who are interested in the motor car trials and other 
events which are being carried out in connection with 
the Exhibition. The service is at the moment done 
entirely by the ordinary means of transport, which would 
be utterly unable to deal with any exceptional pressure of 
traffic. It is announced that the first section of the Metro- 
politan Railway from the Bois de Boulogne to the Bois de 
Vincennes will be inaugurated at the end of June or at 
the beginning of July, while new lines of electric tram- 
ways will shortly be opened. When this is done it will 
no doubt be possible to deal successfully with the trans- 
port of visitors who may be attracted to Vincennes by 
the series of motor car and other fétes which are to be a 
feature of the annexe. The motor car programme was 
opened this week by a trial 
of touring vehicles. Owing 
to the prevalence of fast 
driving severe legislation has 
recently been enacted for 
limiting the speed of mechan- 
ical vehicles, and anything in 
the nature of racing has for 
the moment been suppressed. 
The police carried their zeal 
to the extent of endeavour- 
ing to stop the trial of touring 
vehicles. As, however, the j 
cars did not travel beyond Fy 
the limit fixed by law, the 
police were brought to see 
that they were exceeding 
their authority. There were 
no fewer than forty-seven 
ears competing, all of them 


engine will probably be ready for starting ina few days. Itis 
hoped that next week the illuminations will be inaugurated 
on a complete scale all over the grounds. Already the 
partial illuminations have given some idea of what the 
Exhibition will be like when the electrical palace, the 
cascade, and the various palaces, will be lighted up by 
the myriads of incandescent and are lamps, to say 
nothing of the powerful reflectors and the splendid dis- 
play of gas as an illuminant in the Trocadéro gardens. 
So far the gas companies have had no reason to be dis- 
satisfied with what has been done by the incandescent 
burner in competition with the newer light. In the civil 
engineering and transport section there is already a big 
show of motor cars, and the installations in the machine 
tool class are nearly terminated. On the Avenue Suffren 
the Germans have a building for general machinery which 
promises to be very interesting. The agricultural 
machinery firms have practically finished their stands in 
the old machine gallery, and this is probably one of the 
finest exhibits of the kind that has ever been made. At 
present a good deal of machinery is being covered up to 
protect it from dust until all the work in the respective 
sections should be completed. The mining and metallur- 
gical exhibits are still backward, but nearly all the textile 
machinery stands are ready. The end of the month will 
no doubt see the Exhibition in the state it ought to have 
been in at the inauguration. 


THE GROUNDING OF THE ASAHI. 


THE accompanying diagrams furnish some idea of how the Asahi 
took the ground at Portsmouth. So much mystery attaches to the 
accident that it is rather futile to speculate much as to its origin. 
The known facts are as follows:—The ship was coming out of 
harbour on a perfectly straight course, and at a speed that struck 
observers as very slow. Suddenly she seemed to head for the 
beach, then swung round parallel to it with her nose to seaward — 


Southsea Beach 
(1) Position in which{the ship}struck. (2) Position she-next assumed 
(3) Position into which the tide drifted her, and in which she was 
kept by the tugs. 


a position of some danger. She was then canted to starboard. The 
receding tide, however, soon swung her stern into the fairway, a 
position in which she was kept by tugs. Thus she lay, heavily 
canted to port till the next high tide, when she got off. She is 
now in No. 15 dock at Portsmouth. The hull, beyond a graze or 
two on the paint work, and some slight indentations, exhibits no 
external signs of damage, nor are the bilge keels bent in any way, 
as was more than half expected. Some of the frames are bent 
internally—just as they were in the Majestic when she grounded 
some years since, but whatever harm may have been done it is 
relatively and comparatively slight. The steering gear of the 
Asahi is Brown’s patent, of a pattern identical, we believe, with that 


— o 


entered by the makers. 
Among the new vehicles are 
a steam car by M. Chaboche 
and two steam vehicles by 
the Gardner-Serpollet Coni- 
pany, while a Brouhot petro- 
leum car is taking part in a 
public competition for the first time. The cars cover two 
courses daily, starting and finishing each time before the 
automobile building on the annexe. 

As was to be expected, the new regulations providing 
that everything was to be in place on the grounds by the 
end of last week have had only a partial effect, and while 
all the exhibitors have been doing their best to get the 
stands completed, some of the sections are still very 
backward. In the machinery hall and electrical palace 
the installations of the engines are making good progress. 
The German and some of the Swiss, Belgian, and French 


| | 


engines are now running, and the Willans and Robinson 


THE ASAHI AGROUND 


in the Majestic. This has never broken down or given any trouble 
whatever after it was once properly fitted. Popular rumour at 
first put the Asahi accident down to a steering gear breakdown, 
but it was never more than the selection of the handiest and most 
probable sounding reason. Since then a lack of steam has been in 
favour as the cause. A service contemporary has discovered that 
the origin of the trouble was the cutaway deadwood, and draws 
some unpleasant futures for the London class therefrom. Un- 
fortunately for this argument, the Asahi has a flat keel. The best 
and most probable explanation of the occurrence is that the ship 
was not steaming fast enough to be under proper control in the 
then state of the tide. Owing to the extensive dredging 
operations, Portsmouth harbour mouth becomes weekly more and 
more like a mill race, 
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COUNTERBALANCED SWING BRIDGE OVER THE CHICAGO RIVER 


(For description” see page 520) 
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H.M.8S. ABOUKIR 


THE FAIRFLELD SHIPBUILDING AND ENGINEERING COMPANY, LIMITED, BUILDERS AND ENGINEERS 


H.M.S. ABOUKIR. 


Os Wednesday the first-class cruiser Aboukir was launched 


from the yard of the Fairfield Shipbuilding and Engineering 


Company Limited. Inoutward appearance, as will be seen from 
the drawing we give above, she differs hardly at all from the 
Diadem, but her place is amongst the Cressy class, which we 
have already discussed in connection with the launch of the 
type ship—see THE ENGINEER, December 8th and 22nd 
of last vear—which was built by the same company. There 


are six vessels altogether in the class, and they are practi- 
cally armoured Diadems, with the Powerful’s armament. 
They are of 12,000 tons displacement; 444ft. long; 694ft. 
The main and secondary 


in beam; and 26]ft. mean draught. 


other provinces where the ore-bearing lands have as yet been | of Sweden. 


A railway is now under construction from 


scarcely scratched. The Spaniards can work very few >f | Gellivara to Victoriahavn, on the Ofotenfiord—opening out 
them to the best advantage, owing to lack of enterprise and into the Atlantic—which will make the ore of Luossavaara 


inability to overcome 
which are in reality slight though apparently great. 
Take the Alquife mines in Almeria, ue have recently 
been acquired by a group of English ironmasters, including 
the Millom and Askam Hematite and the Coltness Iron 
companies. These mines have been worked spasmodically 
and primitively for some hundreds of years; but careful 
estimates show that the amount of ore in the explored 
| portion alone ranges from 6,000,000 to 10,000,000 tons. ‘ At 
| the limits of exploration,” it is stated, “‘ the veins disappear 
| without any contraction, making it all but certain that this 
quantity represents only a 
fraction of the available ore in 
the deposit.” Transportation 
facilities were formerly lack- 


native capital, and 


ing, but now a railway has 


been constructed to Almeria, 
from which port freights are 
YIN FE cheaper than from Bilbao. 

2 o For the property as it stands, 
the group of English iron- 


PLAN OF H.M.S. ABOUKIR 


armainent are respectively two 9:2in. guns, and twelve 6in. 
ard twelve 3in. quick-firing pieces. They have armour of a 
naximum thickness of Gin., forming a belt amidships, and a 
deck of the same thickness, while at the bow and stern 
armour of 2in. is employed. All the bigger guns are pro- 
tected by casemates and shields of 6in. armour. For a dis- 
cussion of the position the class holds in the navies of the 
world we must refer our readers to the issue of THE Enai- 
NEER already quoted. 
third to be launched, the Sutlej and the Cressy being already 
—_ whilst the Bacchante, Euryalus, and Hogue are 
uilding. 


IRON ORE SUPPLIES. 


Tur movement which is growing among English iron- 
Masters for the acquisition of ore supplies in Spain is a 
departure of considerable significance. The steady increase 
in the past few years in our imports of Spanish ore means 


clearly that our own reserves are not equal to trade require- | 


Ments, and as we do not anticipate giving up iron and steel 
Manufacture in the years to come in spite of the competition 
of foreign countries, the question of acquiring regular and 
adequate sources of supply from abroad is becoming pressing. 
Tron ore is found in many parts of the world, but the deposits 
of more immediate concern to this country are those which 
are readily accessible. 
quatics at least which are capable of helping out our demand 
jd foreign ores of good quality—Spain and Sweden. On the 
tst of these we draw pretty considerably already, the United 
dom accounting for 6,224,200 tons in 1899, out of a total 
&xport of 8,618,100 tons. In the future we are likely to import 
rg Zn Spain there is an inexhaustible quantity waiting 
be mined, not only in the country behind Bilbao, but in 


Of the six ships the Aboukir is the | 


On the Continent there are two | 


masters has paid £450,000, of 
which two-thirds have gone to 
the vendors, while the balance 
is to provide working capital for the mines, to increase 
the shipping facilities, and to furnish wharves and rolling 
stock. The Alquife ore is described as ‘“ remarkably 
uniform and pure,. . . more than self-fluxing, and does not 
require any limestone in the blast furnace.” The Coltness 
Company has secured an interest in another mine besides 
the Alquife. This is the Bacares, situated in the same neigh- 
bourhood, which, however, has only been leased. There are 
plenty of other good properties up and down the mining 
districts of Spain whose acquisition by English companies 
would furnish for many generations a plentiful supply of 
rich ore at a low cost, and would make them in a large 
measure independent of market fluctuations. We have no 
space, nor are we really called upon to enumerate particular 
mines—a would-be purchaser would find no’ difficulty in the 
choice of a mine of unquestioned value. But it may be 
permitted to us to point out that the province of Asturias 
possesses some very extensive deposits within very easy reach 
of the sea at Gijon, to which port there is already railway 
communication. It has been said that this field has every 
probability of yielding a large output over a long series of 
years, and by reason of the increasing scarcity of high grade 
ores for the manufacture of best steel, attention may be 
drawn to its existence. We believe shipments are to be made 
shortly from this district. The ore is mostly hematite, aver- 
aging 60 per cent. of iron, and practically free from phosphorus 
| and sulphur. 
The present output of iron ore in Sweden is about 2,500,000 
| tons per annum, and the better part of it is manufactured or 
| partly manufactured in the country itself. Last year, for 
| example, there were produced 492,700 tons of pig iron, 
195,300 tons of bloom iron, 91,800 tons of Bessemer ingots, 
and 171,900 tons of Martin ingots. The hopes of English 
consumers for ore to supplement their own supplies rest upon 
the development of the great deposits in the extreme north 


obstacles | and Kiirunavaara readily available for shipment to the United 


Kingdom, to Germany, and to Belgium. It will be two 
years before the line is built right through, aud it is estimated 
that, in the year of opening, at least 2,000,000 tons will be 
exported. The railway is a continuation of the line from Lulea 
to Gellivara, and has now been extended to Luossavaara. 
The output of the mines is said to have been sold for several 
years ahead, and parcels have been disposed of for still later 
delivery. German and other users are in the field for this 
ore; one German smelting syndicate is credited with having 
made a contract for 900,000 tons yearly up to 1905, and sone 
Belgian contracts even cover the years 1910 and 1912. We 
cannot vouch for the literal accuracy of these dates, but that 
big contracts have been made is beyond a doubt, and those 
English ironfounders who are looking round for ore in the 
future might easily do worse than pay attention to this new 
source. Though the existence of an almost unbroken out- 
crop of magnetic ore on the heights of Kiirunavaara and 
Luossavaara has been known for a long time, no vigorous 
attempt has ever been made to work it. The country is un- 
attractive, and there have been no easy and economical means 
of access with any consuming centre. 

It was only after very lengthy and persistent representa- 
tions as to the importance of this source of national wealth 
lying undeveloped, that the Swedish Government consented 
to provide a railway at all. Beyond the mineral, there is not 
likely to be much traffic between the mines and the Norwe- 
gian seaboard, but with ore alone the line should pay for 
construction, and a considerable mining population will be 
induced by the establishment of the industry. Directly and 
indirectly, the country must’ benefit very materially. 
Exhaustive investigations have shown beyond all doubt that 
unlimited quantities of ore are contained in the neighbour- 
hood. In the Kiirunavaara range there is a stretch of some- 
thing like three miles running from 100ft. to 800ft. in width, 
and estimated to contain 215,000,000 tons. The Luossavaara 
range is not so extensive, the length of the ore body there 
being a little over 4000ft., and the quantity of ore 18,000,000 
tons. These totals are those available above the level of Lake 
Luossajarvi. It seems probable that there is a large quantity 
of iron below the level of the lake, but 233,000,000 tons are 
enough to go on with. About a couple of hundred test pits 
have been sunk, and the average yield of samples taken from 
them gives 67 per cent. of iron. An elaborate technical 
account of the district has been given by Mr. Hjalmar 
Lundbohm, who conducted the exploratory observations for 
the Swedish Government, and it is probable that some readers 
have made acquaintance with that account. We have repro- 
duced a few of the more salient facts for the benefit of those 
who have not read Mr. Lundbohm’s report, and in order to 
afford a clear idea of the quantity of ore which will be avail- 
able for European manufacturers as soon as the railway is 
completed. Freights can scarcely be high, and the cost 
of production and of transport to the seaboard is not 
likely to prove a hardship. Even though no more than 
1,500,000 or 2,000,000 tons on an average be raised annually, 
as seems to be the intention of those responsible, we 
shall still have a respectable addition to the ever-growing 
quantity required by ironmasters, in and out of Sweden. 


oat 
— 
er] / \\\ 
f 
Kh 
| 
| 
| | 
| 
| 
} 


520 


FHE ENGINEER 


May 18, 190 


It is interesting to note, on every occasion when there is 
talk of a shortage of iron, how numerous are the new dis- 
coveries and the re-discoveries of ore up and down Europe. 
We are reminded, for instance, that in the Bernese Oberland 
isa bed of hematite several miles in length which, though 
narrow enough, is estimated to embody 15,000,000 tons of 
ore. Again, a company was formed the other day in 
Brussels to develop a Bulgarian mine of red hematite, said 
to contain 40,000,000 tons, assaying from 48 to 65 per cent. of 
metallic iron. To go a little further away, there is a con- 
siderable industry growing up at Honaine on the Algerian 
coast in manganiferous brown hematite obtained from some 
mines near by. These are a few examples taken from many 
of a tendency which, as we have said, is interesting and 
As a fact, there are uncounted 
stretches of ore-bearing ground in various parts of Europe, 
which have never been developed, either because they are not 
readily workable or because the local demand is inconsider- 
able while cheap means of transport to a place where a 
demand exists are unobtainable, or again because the extent 
of the deposits is not such as to warrant the necessary ex- 


not without significance. 


penditure for development and production. 


COUNTERBALANCED SWING BRIDGE, 


A COUNTERBALANCED swing bridge of plate girder con- 
struction, and having a length of 175ft., has recently been 
built over the Chicago River, by the Chicago, Milwaukee and 
St. Paul Railway, U.S.A. It carries a single line of rails and 
is designed for two 160-ton locomotives followed by a train 
load of 4000 pounds per foot of line. The long arm of the 
bridge is 141ft. 6in. long, and the short arm is 33ft. 8in. The 
former, however, has a support on a live ring of rollers beyond 
the pivot, so that the overhanging end—which acts as a 
cantilever when swinging—is 108ft. long. The girders are 
14ft. 2in. apart, and 9ft. deep, except that at the end of the long 
arm the depth is reduced to 6ft. The rail longitudinals are 
7ft. apart. There are ten bays or panels, and the floor beams 
extend from the bottoms of the girders to within lin. of the 
base of the rails. The lateral bracing is of angle irons at the 
bottom of the girder, with their gusset plates riveted to the 
floor beams and the bottom booms of the girders. The web 
plates are gin. to fin. thick, with flange angle irons Sin. by 


Sin. by ?in., and 18in. cover plates. 


Almost the entire dead weight of the bridge is carried by 
a live ring of twenty-four steel rollers, just enough reaction 
being provided on the short arm to ensure stability. The 


the gear of the turning machinery. The end lift is actuated 
by a worm gear, locked automatically in whatever position it 
may be set. The latch is an ordinary spring latch, operated 
by hand. The total weight of the bridge is 494,384 Ib. 

The pivot pier, short end abutment, and roller or rest pier 
are all built of concrete, and the two piers have vertical steel 
rails embedded in them. The three masses of concrete are 
connected by iron tie rods, enclosed in concrete, so as to pre- 
vent any possibility of the piers shifting from their relative 
positions. This bridge was described in a paper recently 
presented before the Western Society of Engineers, by 
two of the engineers, Mr. Albert Reichmann and Mr. 
W. A. Rogers. 


CONSOLIDATION LOCOMOTIVE, AUSTRIAN 
STATE RAILWAYS. 


AustRIAN locomotive design is represented at Vincennes by 
one four-coupled express of the Nordbahn and four typical 
engines of the Staatsbahnen. 

One belonging to the latter company, and built by the 
Locomotiv Fabrik Wiener Neustadt, we illustrate. It is 
remarkable for its size and power, being intended for the heavy 
gradients of the Arlberg mountain. These gradients are 1 in 
38 on the eastern and 1 in 32 on the western side for distances 
of 16 miles. On the western side the load, exclusive of engine 
and tender, is 180 to 190 tons, and the speed on the rising 
gradient is from 16 to 17 miles per hour, while in mounting 
the eastern side with net loads of 230 tons the speed is from 
19 to 20 miles per hour. The power developed in this steep 
work ranges from 1000 to 1200 horses. It must be remem- 
bered that the brown coal used is very poor as well as trouble- 
some, giving only six times its own weight of steam, and the 
power needed is consequently only obtained by a large grate 
area, 36°1 square feet, and a plentiful heating surface, 2690 
square feet. 

The two cylinders, 21}in. and 314in. diameter respectively, 
with a piston stroke of 24fin., are compounded, on the 
Golsdorf arrangement, dispensing with any starting mechanism 
—a system largely adopted in Austria, Russia, Sweden, and 
Germany, some 1530 engines having been thus fitted. 

The leading axle is radial, with a side play of 2}in. on either 
side, while both the second and the fourth of the coupled axles 
are allowed a play of }Zin. on either side, which in practice 
has been found sufficient to enable the engines descending 
gradients to take curves of 590ft. radius at 30 miles per hour. 

The engines are provided with the speed indicator of 


« 


3B 


Abutment 


Abutment 


Triangular 


Frame \H 


| XS 


CHICAGO RIVER 


rollers are 18in. diameter, 10in. wide, and are held in position 
by a triangular frame, thoroughly braced; the struts com- 
posing this frame are 15in. deep. The weight of the bridge 
is distributed on the rollers by a large box girder extending 
from just below the rails to the bottom of the main girders, 
and by the brackets which are attached to the outside of the 
main girders. Under these is placed a segmental girder 15in. 
deep, the bottom plate of which is planed to fit the conical 
rollers. The wheels are held in position by a circular girder 
on the inside, and an angle iron 6in. by 4in. by gin. on the 
outside. Upon the latter is a rack of the same size as the 
operating rack. The bridge opens through an angle of 
60 deg., and in one direction only. The roller ring travels 
with half the velocity of the bridge, and in order to maintain 
them in the same relative positions a system of gears was 
introduced. A rack was placed on the tread casting of the 
bridge, and a similar rack on the roller ring, as above noted. 
Pinions of the same size mesh with the two racks. Motion 
is imparted by an idler, which is driven from a gear wheel on 
the driving shaft. The arrangement is illustrated on page 518. 

The long arm of the bridge is fitted with end lifts, consist- 
ing of a roller sector, with an axle having an excentricity of 
lin., so that a half revolution raises the end of the bridge 
2in. The sector rests on a cast iron bearing plate. This 
end lift is operated by a transverse shaft driven from 
a longitudinal shaft. It requires one and a-half revo- 
lutions of the transverse shaft to raise the bridge. To this 
shaft is geared the rail lift for raising the rails when the 
bridge is to be opened. This is geared in the same ratio as 
the end lift, and is operated by an excentric. The short arm 
of the bridge is 67ft. 2in. long, and is weighted with 
113,300 Ib. of cast iron, in block, especially cast to fit in place 
on the girders. Had a drum been used instead of the cross- 
box girder, the effective length of this short arm would have 
been reduced by the diameter of the drum. Under the end 
of this arm are two 18in. rollers, which run on an 85 |b. 
flange rail, but rest on a steel plate when the bridge is 
closed. 

The structural material is steel having an ultimate tensile 
strength of 55,000 lb. to 65,000 Ib. per square inch. The 
rollers, racks, pinions, and gearing are of cast steel. The 
main girders, the roller ring, and the centre were fitted 
together in the shop and watch marked. Rivet holes in floor, 
beams, and longitudinals were punched and reamed. All 
other rivet holes were punched. 

The bridge is operated by a 25 horse-power electric motor 
placed just in front of the box girder. The pinion of the 
motor engages with a spur gear, which is movable along its 
shaft, and has aclutch connection on each side. When this 
spur gear is moved in one direction, one clutch is engaged 
and operates the gearing of the end lift. When moved in the 
opposite direction, the other clutch is engaged and operates 


SWING BRIDGE 


” 


Kaiishalter, Friedmann’s “‘ T”’ injectors, Gresham's sanding 
apparatus, Coale safety valves, automatic vacuum brake, 
train-heating apparatus, &c. 

The long soot shoot generally used with this company’s 
engines is here curtailed to a short curved spout, and the 
material escapes through a small door above the level of the 
running board through a hole from which it falls to the ground. 

Up to the present only nine engines of this new type are at 
work, and are classed as series 170 and numbered up to 17,009. 

The general dimensions are given in the following table :— 


» .. .. .. oo S600-40q, ft. 
fire-box heating surface .. .. . .. .. 150-63q. ft. 
Cylinders, high-pressure.. .. .. .. .. Ift. 
Valve motion, Heusinger'’s— 
Length of valve, high-pressure... .. .. .. jin. 


Opening in valve 
Length of valve, low-pressure .. 


Opening in valve __,, 

Steam port widths, high-pressure and low-pressure 1in. 
Exhaust ports ,, 3 


” ” ” 

Steam and exhaust ports lengths, high-pressure .. lft. Gfin. 

Safety valves (3) “‘Coale” .. Shim. 

Frames and wheels— 

Driving wheels, diameter (with 2in. tires) .. .. 4ft. l}in. 
Leading ,, ” 

” », journal,diameter .. .. .. .. Shin. 

Coupled axles, diameter .. .. .. .. .. Thin. 

 journal,diameter .. .. .. .. Shin. 

Radial leading axle, diameter .. .. .. Thin. 

journal,diameter .. .. .. .. 8fin. 

radius of lateral play .. .. .. 5ft. Sin 


Weight of engine empty .. 
»» . (when loaded) under each pair of driving 


wheels .. .. 14-03 tons 
Weight under leading tires .. 11-30 tons 
Total weight 67-4 tons 


Tue Devizes Town Council have decided to adopt the 
septic tank system of sewage disposal, and an engineer is to be 
instructed to prepare the necessary plans and specifications, and to 
superintend the work required for adapting the existing works to 
the septic system, on the lines recommended in Messrs. Cameron’s 
report. Steps are to be taken to obtain a loan, not exceeding £6000, 
for the purpose of carrying out the works and laying in a newsewer 


to connect with the northern outfall sewer, 


DOCKYARD NOTES. 


THE Alexandra is to be paid off shortly, and hoy 
taken by one of the Canopus class. This, howey 
probably be temporary only, and pending the retuy 
Royal Sovereigns. For ourselves, though she 
but a good fighting ship, we would sooner see the Alo 


Place 


The older ship could at least fight her guns longer, While shy 
is also faster. The old Alexandra can do 13-5 knots ra 
fortably, and 14 at a pinch. The Royal Sovereigns gg 
knot only better, the Admirals are at least a knot bic . 
These are the worst ‘“death-traps”—to quote the 
League—and the pity is that that organisation cannot rie 
the discovery. 


In connection with the Reserve Fleet we are glad to leq 
that Admiral Noel has stated that when he takes oyer ae 
mand he intends to see that a good deal more sea-time i 
done. At present, the ‘ gobbie ships,” as Reserve Flee 
vessels are called in the service, offer uncommonly Zo 
billets with the minimum of work. This is not good fe 
ofticers or men, and a little more work under the new réging 
will do them good, for it is terribly easy to grow rusty Side 
modern conditions. Our great pull over the foreigners ; 
that our ships spend at least twice as much time at ore as 
any foreigner. At the same time we might advantageoys)y 
spend double the time that we do. es 


Mr. Freperick ViLuiers, the war artist who has just 
returned from the front, and is lecturing on his experiences 
recently supplied us with some information concerpiye 
lyddite as he saw it in operation. He was Paardebyrs 
way, and says that now practically every shell bursts. He 
is sceptical, however, as to the mortality they have wrough; 
as the Boers are rarely in a position to be hurt in quantitie, 
As for their moral effect, we shall have to wait till the war 
is over to get at the full facts, statements by prisoners 
being more or less things that must be accepted with rp. 
serve. 


Mr. Vituiers further gave it as his opinion that for 
land warfare one man is about as good as another provided 
that he can shoot, modern conditions heavily discounting 
military training. Initiative seemed better than anything, 
Now, the question is, Is naval warfare reaching a similar 
stage? That it is more or less true of land warfare there is 
abundant evidence. As for the sea, a great deal of the old 
training needed for masts and yards is gone, and the big 
modern warship has well-nigh done away with sea-sickness 
—the residue leaves gunnery in the first place. The engineer. 
ing department we leave out of the question, because here the 
need of training daily increases; but the engines are toa 
warship what the commissariat and train are to an army- 
the necessary heart that does the vital work. Those who are 
striving to bring back the Naval Artillery Volunteers may 
find some very useful object lessons in the present war. If 
the man who can shoot and use his wits is growing in 
value, it is open to all of us to become efficient props to 
sea power. 


THE Belleisle was completed for her final services on Tues. 
day, and the knowledge of this led to a report that the 
experiments would take place this week. 


At the last coaling of the Channel Fleet the results were 
much below the usual averages. The best was that of the 
Magnificent—115°45 tons; but this is a long way short of 
previous records. Admiral Rawson has issued a new order, 
the result of which will be that every ship will have an equal 
chance to make a record. Hitherto the flagships have had 
the best chance, and the junior ships compelled to “ sweep 
collier” none at all. This last coaling the Majestic “ swept 
coilier,” and so only got in coal at one-third her usual rate. 
Probably we shall presently see ‘ sweep collier ’’ competitions. 
These would be very useful. In connection with coaling, we 
note that Captain FE. E. Bradford, late commander of the 
Majestic, has published a small book upon coaling ships. 
As the man who made the record, his observations should be 
of great value to all interested in the subject. 


DeatH oF Mr, WILttaM DonaLpson, C.E.—The death of Mr. 
William Donaldson is announced. He was born in the Lake 
District, of parents in paratively humble life, and by his own 
talents and perseverance he attained at one time a considerable 
— asan engineer. He was a high Wrangler, and a very 
able mathematician. He devoted much attention to hydraulic 
work, and designed the turbine installation supplying Reading. 
Unfortunately for his own success, he took peculiar ideas on various 
subjects, and these, once formed, could not be changed. He held, 
for example, that about 66 per cent. was the maximum efficiency 
of a turbine, and wrote a well-known book to prove it. He held 
that most of the formulx accepted in hydraulic work were wrong, 
and his views on the specific heat of gases and steam were equally 
abnormal, It is stated of him that on one occasion he was asked 
to examine the students at Cooper's Hill, and he set them questions 
on hydraulic mean depths which neither the students nor any- 
one élse had ever heard of. In a sense, Donaldson was a genius. 
We regret to add that, like many others, he was unsuccessful, and 
the declining years of his life totally lacked such happiness as 
even a moderate income can supply. 


TECHNICAL EDUCATION IN GERMANY.—Some interesting figures 
showing the high estimation in which technical knowledge is held 
in certain branches of industry by German manufacturers, have 
recently been published in the Zeitschrift fiir Angewandte Chem 
In the course of a lecture on ‘Technical Education and the Im- 
rtance of Scientific Training,” delivered before the Emperor by 
rof. J. Bredt in January last, the author gave the following 
statistics, corrected to the end of last year, derived from three of 
the most important factories where “aniline” dyes are made: 
viz., the Badische Anilin-und Sodafabrik of Ludwigshafen, the 
Farbewerke vorm. Meister Lucius und Briining, of Hichst am 
and the Farbenfabriken vorm. Fr. Bayer and Co., of Elber- 
feld. 


Ludwigshafen. Hochst. Elberfeld. 


Workmen 

Physiologist 1 
Sellingagents .. .. .. .. 210 


Of course, conditions are somewhat. different in Germany from 
those which obtain in this country, because these dye works ow? 
the patents for various highly lucrative proprietary articles, and 
manufacture numerous pharmaceutical preparations; but we 
should be interested to learn how many ‘‘ chemical” factories 10 


Great Britain employ over 100 skilled chemists, 
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LETTERS TO THE EDITOR. 


hold ourselves responsible for the 
(We do not No correspondents.) 


y our 


FAILURES IN PROPELLER SHAFTING, 

glad to see that at last the great mortality in screw, 
Nine 

thrived broken shafts in twelve months must mean an immense 


am 


oftenest, 
may have so 
sjon on 

eorrention I do not think it is the primary cause. 
ee such things as waves of vibration set up by the propeller, 
mi these being unable to travel forward in the shaft, and so 
= nd themselves, are, as it were, bottled up or suppressed 
i the shaft by the various couplings and bearings. 

"the continual recoil of these vibrations one upon the other must 
be very distressing to the material of the shaft, no matter how 
ood and sound or what the diameter may be, and must of neces- 
sity be particularly fatal where the structure of the shaft lends | 
ital to localising their disastrous effects at such a knife-like | 
: wint as is formed by the sudden break in continuity at the end of 


the liner. 


There are other incalculable bending strains caused by the 


jearings getting out of line through unequal wear or the sagging 


and warping of the hull, which affects not the screw shaft only, 
but the whole length of shafting, and the strongest-built ships are 
not exempt from these strains. Shafts made to Lloyd’s rules have 
an enormous margin of strength in point of diameter to combat 
suecessfully against all legitimate strains ; but when, coupled with | 
these torsional strains they are submitted to undue cross-bend- | 
ing strains and arrested vibration, is their failure to be wondered | 


othe use of steel as a material, increased diameter, the intro- 
duction of built - up crankshafts, triple and even quad- | 
ruple cranks, and twin screws, seem to have done very 
little, if anything, to minimise the mortality. It seems to be use- 


ford ends of after lengths port 
Shafting 


Section of port Coupling. 


your articles, and that is the compulsory employment of some of 
the many safety devices on the market. 

First, there is the safety plug in the furnace crown. You have 
not mentioned this, and i on no experience of its working, but 
I notice that it is advocated by one of the boiler insurance com- 
panies, and one would suppose that it would be fairly sure to act, 
though I may say that I should certainly not care to be in the 
engine-room when it ‘let go.” 

Then there is the fusible plug low-water alarm. This can take 

the form of a tube eekoaiiier dome through the boiler crown, and 
terminating at danger level. Normally it is full of water ; but as 
soon as the water uncovers its lower end, and the water falls out 
of it, and the steam, rising in it, melts a fusible plug of either 
metal, sulphur, or some such substance at the upper end. If this 
were arranged to deliver into a properly-constructed flue, it might 
be made of sufficient size to absolutely preclude the possibility of 
an explosion, to which you ascribe a considerable number of 
explosions by emptying the boiler. This device has the advantage 
over the other that it can be applied to any boiler, and it does not 
endanger the life or eyes of the fireman in charge when it acts. 
From what I have read of the explosions in boilers considered safe, 
these arrangements would have prevented the explosion in most 
cases. 
It is possible also that something in the nature of a thin dia- 
phragm of metal over a tube might be arranged for a sort of high- 
pressure safety device. It would be just strong enough to stand 
the working pressure and no more, and would be blown out if the 
safety valve were tampered with or stuck. 

Of course, nothing can prevent explosions if a man sets out to 
burst a boiler, but these seem to me to be arrangements which do 
not get the attention they merit. 


Camborne, Cornwall, May 14th. J. 5. V. Bickrorb. 


ELECTRICITY IN WARSHIPS, 


Sir,—A number of letters and articles have lately appeared in 


| engineering papers dealing with and comparing electric with steam 


driving for auxiliary machinery in war vessels. A strong desire is 


shown to prove the superiority of electric driving, as being more 
economical, and, though heavier, giving greater coal endurance 
and correspondingly longer range of action. 


What is proposed by 


After ents of ford lengths port 
Shafting. 


VERITY'S FLEXIBLE SHAFT COUPLING 


less trying any longer to overcome by sheer strength the forces— 
outside the before-mentioned legitimate stresses —tending to break 
shafts. But that which cannot be overcome can be eluded, and 
thisseems to me to be the only way of consigning the breaking 
shafts to the past. 

With this idea in view, I designed a flexible or relief shaft 
coupling, as illustrated, which will allow of the shaft mechanically 
bending at the coupling, and thus relieve the shaft from the evil 
effects of the suppression of the bending strains. 

Mr. George Hepburn, of Liverpool, fitted two of these couplings 
cn two of his Atlantic cargo boats some time ago. These were 
fitted between the crank and thrust shaft, a distance of 6ft. 6in. 
apart, and have undoubtedly saved the crank or thrust shaft or 
both. 

Recently two large twin-screw boats, having crank shafts 2lin. 
diameter, have been fitted with one of these couplings imme- 
diately aft of each thrust block, and one as near each stern gland 
as possible. One of these boats has been running over twelve 
months, and it was in watching the working of its after couplings 
when racing in a head sea that I became convinced that they were 
not only relieving the screw shaft of cross-bending strains, but 
allowed the vibration produced, I suppose, by the propeller plung- 
ing into the water, to expend itself, or escape at the relief couplings, 
and so render innocuous any evil influence that the liner would 
otherwise have caused. 

The experience gained by the introduction of these couplings 
has not only proved their utility, but has given satisfaction in 
every way, so much so that several other large Atlantic boats are 
now being fitted with them, and there is every reason to believe 
that so far as they are concerned they will not be troubled with 
broken shafts. 

In the construction of this relief coupling, jaws formed on the 
end of each coupling flange, and engaging each other transmit 
the rotary motion from one shaft to the other. Nickel steel 
thrust pieces having their abutting faces Harveyised are fitted in 
the end of each shaft. These not only take the thrust, but keep 
the flanges a certain distance apart, so as to allow of the jaws 
going deeper into and out of gear when the shafts are revolving 
out of line with each other. A projection on one shaft fitting 
within a ring fitted within the jaws on the other shaft keeps the 
shaft ends concentric with each other. The periphery of the 
projection is made convex, so that it can turn within the ring 
when the shafts are revolving out of line with each other. Bolts 
= through the two flanges having springs placed under the 

It head keep the shaft ends together when going astern. These 
bolts are about jin. to gin. less diameter than the holes through 
which they pass, so they in no way transmit power. Parallel pieces 
are fitted between the driving ahead jaw faces and wedge pieces 
between the driving astern jaw faces. A cam ring mounted on 
one of the flanges keeps the wedge pieces in position, and by 
turning this ring the wedge pieces are simultaneously adjusted 
when required to take up any back lash. The ring is held in 
position by set screws entering a groove in the flange. 

1, Lidderdale-road, Liverpool. JouN VERITY, 


GOVERNMENT BOILER INSPECTION. 


Sir,—I have followed with much interest your various articles 
on this subject, and I may say that in the main I entirely agree 
with you. ‘Icertainly think that nothing better could be found for 
freventing accidents than rendering the employer criminally liable 
them. The sameremark appliesto the workman's compensation. 
f the Act bad made deaths manslaughter, there would have been a 
®crease in the accidents, instead of an increase. That an increase 
Tesulted is certain and not surprising. It should have been 
ecipated. The mistake was making the liability too heavy, and 
ereby compelling the master to insure. Once he is insured, be 
@ who he may, and be his intentions never so good, he will 
me more careless than before. 


ere is one point, however, to which you have not referred in 


advocates of the electric driving is to centralise power in a generat- 
ing plant of a capacity equal to about two-thirds the total power of 
the auxiliaries, which is assumed to be sufficient in time of battle 
with engines at full power. The weight of such an installation 
would be, according to various authorities, from two and a-half to 
four times the weight of the present steam system, and the first 
cost of the electric system from one and a-half to three times the 
first cost of the present steam system. The increase in range of 
ship's action due to economy gained, taking into consideration 
the additional extra weight uf the electric system, is said to vary 
from 5 per cent. loss of range to 12 per cent. gain. 

Such comparisons are all based on a power plant sufficient for 
dealing with the auxiliaries required in action; but while every 
precaution has at present been taken in modern warships to guard 
against serious disablement of the machinery, by adoption of twin 
or triple screws, by dividing off the boilers In batteries, or by 
duplicating the auxiliaries and their connections, the advocates of 
electric driving have made no provision for stand-by power plant 

It is highly improbable that naval constructors would risk the 
adoption of a system which did not provide for at least 50 per cent. 
excess in power plant, anid in which the greater portion of the 
auxiliary machinery would be centralised in the power station 
room, where an accident would be very serious and far-reaching in 
its consequences, 

The additional weight and cost of spare or stand-by power plant 
upsets all calculations or estimates generally made by advocates of 
the electric system. And again, it must not be overlooked that 
with comparatively small extra cost, and practically no increase in 
weight, the present much-abused steam-eating auxiliaries can be, 
and have been, made from 25 to 60 per cent. more economical in 
steam consumption. It is only the keen competition in first cost, 
and the small interest taken in economy of steam, which has per- 
mitted wasteful steam auxiliaries to be adopted. 

The waste due to the long ranges of auxiliary steam piping 
could be avoided by short connections from the main steam range, 
so that when running at cruising speeds, the auxiliary steam pipes 
would be entirely shut off, and the few auxiliaries required would 
get their supply from the main steam range. 

Electric driving is extremely suitable to convey power economically 
to scattered stations or positions of a land installation ; but unless 
radical improvements are made in the design and weight of gene- 
rators and motors, they are not likely to displace well-designed 
steam auxiliaries of ships of war for years to come. 

T. BILLETOP, 

High Bridge Works, Newcastle-on-Tyne. 


WASTE HAULAGE, 


Sir,—I notice that this month’s Locomotive Engineers’ and Fire- 
men’s Journal quotes an article from THE ENGINEER on ‘“* Waste 
Haulage,” in which it is remarked that ‘‘it has been stated that 
the average number of passengers in raain line trains in Great 
Britain is forty. We believe that the estimate is too low, and we 
do not know how it has been reached. It can only be true if all 
the little branch lines are included.” Just so; and why not in 
making an average include all? But it is a matter of daily observa- 
tion that mid-day trains run comparatively empty, and only morn- 
ing and evening trains are well filled with business men going 
to and returning from business. Two years ago I calculated this 
matter as follows, and don’t think it can be far out. Third-class 
passengers are 91 per cent. of all, and their receipts 78 per cent. 
of all, hence the average fare is practically one penny per mile. 
Passenger receipts for 1896 were £29,971,578 = 7,193,178,720 

nee or seats paid for and occupied. Passenger trains ran 
193,661,054 miles, with seats varying from, say, 300 to 500. Reckon- 
ing ten carriages of forty seats as a fair average we get a total of 
77,464,421,600 seats or miles travelled by all the seats of all the 
passenger trains, giving a proportion of occupied to vacant of 
about one-eleventh. The 1,263,863 season ticket holders in- 
appreciably affect this result. The average fare per journey is 7d. 
for seven miles, showing that suburban traffic alone really pays, 


and the average earnings of passenger trains in 1896 were 3s. 4}d. 
per mile, showing that the average train had only forty-one pas- 
sengers for the whole journey it travelled. 
ese calculations show that the Great Eastern Railway had 

10} ; Great Northern Railway, 13; Great Western Railway, 10% ; 
London and North-Western Railway, 9°9 ; London and South- 
Western Railway, 9°26 ; Metropolitan, 5°14; District Railway, 
6°11; Midland, 12°5; South-Eastern 8°11; Taff Vale, 6°86, 
vacant seats for every one occupied. German State Railways, with 
fares of about two-thirds of a penny per mile, show 6 *55 to 1. 

Every journey between London and Glasgow costs four railway 
companies about £60, and yet about forty run daily. If five were 
taken off and the lines unified, nearly £1,000,000 a year would be 
saved, WILSON, 

London, May 14th, 1900. 


CARBURETTED WATER GAS. 


Sir,—In your report on the “Transactions” of the Institution of 
Gas Engineers there is said—on page 483—with regard to Mr. G. 
Livesey’s paper on “‘ Enrichment of Coal Gas ” :—‘‘ For incandes- 
cent burners also coal gas enriched with carburetted water gas is 
superior to unenriched coal gas.” This, I think, is not fully cor- 
rect ; for itis not the admixture of carburetted water gas that 
increases the lighting effect of the Welsbach burner, but solely the 
augmentation of the hydrogen in the gas due to the blue 
water gas. In other words, it is true that the addition of water 
gas to coal gas is followed by an increase of the duty afforded in 
incandescent burners, but it is not necessary to use carburetted 
water gas in order to get this result. On the contrary, if you will 
make some experiments with two mixed gases, the one containing, 
say, 30 per cent. of carburetted water gas, the other the same 
amount of blue water gas, you will no doubt have a better result 
from the latter than from the former mixture, with the same 
burner and mantle ; or if you let pass a mixture of coal gas with 
carburetted water gas through a vessel containing green oil, 
wherein all the oil vapours of the carburetted water gas and, too, 
all the illuminants of the coal gas, are absorbed, you will find that 
an incandescent burner with this poor gas gives more light than 
with the rich gas before the vessel. Therefore, Mr. Livesey not 
only is right in saying that for incandescent burners unenriched 
coal gas is superior to rich coal gas, but he would be right too in 
saying that the most modern form of the gas light, and surely the 
only gas light of the future, viz., the incandescent burner, wants 
no enrichment at all, neither by cannel nor by carburetted water 
gas or other means of carburetting. From the commercial as well 
as from the practical standpoint, the best thing for the incandes- 
cent gas burner is an unenriched and unmixed coal gas. 

May 14th, A GERMAN GAS ENGINEER, 


ADMIRALTY ENGINEERING. 


Sir,—With regard to your footnote to my letter in my last 
week’s issue of THE ENGINEER, I exceedingly regret being unable to 
give you the actual brands of pig iron used, as this is a question 
which has involved considerable expense and numerous experi- 
ments on the part of our steel manufacturers to arrive at, and is in 
their possession. If I am right in assuming that your object in 
asking this question is to ascertain if Swedish pig iron were used, 
I may state that this is the case, but not in large quantities. Of 
course, this does not.place us in the hands of foreign countries, or 
of Sweden, any more than the use of Spanish ore in the manu- 
facture of British pig iron places us in the hands of Spain. 

Whilst on the subject of tubes for Belleville boilers, I think I 
may be allowed to say that the error which has been made by all 
Admiralty boilermakers is, in my opinion, that they have ignored 
the tube makers in the framing of their test specification ; and it 
must be apparent to your readers that the tube manufacturer is 
best able to say what article he can supply, and what after treat- 
ment it is possible to submit his tubes to without injuring the 
material. on page 488, under the heading ‘ Belleville Boilers,” 
your question hints at an investigation of the boiler question by 
experts, and if such be the case, I would strongly recommend that 
some representative of the seamless steel tube trade be included, 
as in all quick steaming boilers at present on the market the tubes 
play the most important part, and are the cause of the most 
trouble. Cold drawn steel tubes require special knowledge just 
as any other manufacture does, and had tube makers been con- 
sulted more freely in the past, the initial cost and subsequent 
repairs account of some of the many types of boilers now adopted 
would have been materially modified, to the satisfaction of the 
tube maker and boilermaker. 

THE British MANNESMANN TUBE Company, LiMiTED 
(H. G. Wappie, Technical Manager). 
London, May 16th. 


A WARNING. 


Sir,— Having a full regard for British interests as applied to the 
productive interests of the country, we desire to be the means of 
drawing the attention of manufacturers generally to a somewhat 
“smart” practice on the part of a very prominent American 
Chamber of Commerce. 

This body has been for some months past sending specially well- 
written letters of inquiry to various merchants and agencies in 
this country requesting to know:—(1) Current ruling prices ; (2) 
volume of trade done in all kinds of English productions from 
chain to carbide of calcium, and from oil to tintacks. 

The object of these letters of inquiry is self-evident, viz., to 
ascertain our figures, &c., in order that their American subscribers 
in kindred trades may be put in possession of information enabling 
them to compete both at home and in our colonies against 
ourselves, 

The matter is a very important one, and too much publicity 
cannot be given to this notice, so that makers here can be put on 
their guard. The letters are so well drafted that some of the re- 
ceivers here to our own knowledge have failed to grasp the point, 
and have fully answered these inquiries, under the impression that 
they were attending to a matter, which if properly responded to, 
would bring business later. 

We appreciate and approve the entente cordiale between our 
American cousins and this country, but business is business all the 
same, and even if the ‘‘slim” trick be tried, let us be as wide- 
awake as they are. 

EASTERBROOK, ALLCARD, AND Co., LiMiTED, 

Sheffield, May 14th. (HERBERT AMISON, Secretary). 


AN OPTICAL PROBLEM. 


Sir,—Your correspondent Mr. Sayers objects to the physical 
definition of ultimate matter. May I ask him to favour me with 
his notion of what the ether is made of ? 

Either it consists of matter or it does not. If the latter, then 
we come back to the old, old, force centre theory ; if the former, 
what is it ? 

Lord Kelvin says it is an elastic solid ; Dr. Lodge says it is a 
continuous jelly. Lord Rayleigh holds, I believe, that it is a fluid. 
If it exist at all, either as a solid, a fluid, or a jelly, it must be 
made of something. This trifle seems, however, to have been 
generally overlooked. D. 

May l4th. 


Aw explosion occurred last Friday at the Leeds Steel 
Works, Hunslet, at the heating stove belonging to one of the 
furnaces. The stove was being cleared with gunpowder. One 
shot had been fired, and the gun was being charged a second time 
when the powder by some means ignited. Six men in all were 
injured, and two of these, it is feared, are likely to lose their lives, 
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ELECTRIC TRACTION ON THE METROPOLITAN 
RAILWAY. 

For some considerable time past, as most of our readers 
are aware, there have been extensive preparations made on 
the Metropolian District Railway between Earl’s-court and 
High-street, Kensington, for the experimental running of 
trains by electric power. These preparations have now 
reached such a stage that the train has been running for 
practice all this week, and will commence to run regularly 
for passenger traffic on Monday next. Under these circum- 
stances a few details as to the permanent way and the train 
itself will, no doubt, be of interest. The equipment of the 
line for electric traction has had to be carried out without 
interfering in any way with the existing permanent way or 
with the running of the trains. How severe a task this is 
can only be understood by anyone who has had any special 
work of the kind to do. The continual succession of trains, 
if there were nothing else, would render the work sufficiently 
difticult. There were, in addition, other considerations to be 
taken into account. For example, the removal of anything 
existing was absolutely prohibited. Not a bolt, nut, lever, 
rod, or rail must be interfered with in any way, and this 
mandate has been strictly adhered to. We are informed that 
nothing has been either removed or even shifted. The task was 
to adapt to existing conditions a system by which electrical 
energy could be conveyed along the line and thence to a train 
on the line. The method which the engineers charged with 
the conduction of the experiments determined to adopt was 
that of running two insulated conductors, both of them out- 
side the 4ft. 84in. way, and some short distance, say 74in., from 
the outside of each rail. These conductors constitute 
the lead and return respectively for the current from the gene- 
rating station. The form of conductor chosen was of inverted 
channel shape in cross section, 75 1b. per yard run, and the 
channels are carried on ordinary Post-oftice pattern insulators, 
being placed on the top of these, with a piece of leather inter- 
posed to take up the jarring. Where the joints between the 
channels come there are, of course, the usual copper bonds, 
these being securely riveted into taper holes in the channel 


trailing car, and in its turn runs idle. The total weight of 
each motor car is 54 tons empty, and of each ordinary 
passenger coach 18 tons empty. The total weight of the 
train is, therefore, 180 tons empty. There are four motors 
to each bogie coach, one on each axle, and the weight on each 
axle is therefore 13} tons. The wheels are 47in. in diameter, 
and the armatures of the motors are mounted directly on the 
axles. The motors are those which Siemens Brothers and 
Co., Limited, who are the contractors for the whole of the 
electrical equipment, call their 4B. 26/25 railway motors. 
They are of theironclad enclosed type, with four poles, and 
are each designed to develop from 110 normal to 200 maxi- 
mum brake horse-power. The armatures are slot wound, 
and carbon brushes are used. The controller is of Siemens 
Brothers’ latest series parallel pattern, and it has twelve 
positions, the motors at starting being, first of all, all in 
series, then two series and two parallel, and lastly all 
parallel. The drivers’ cabins, which, of course, are at each 
end of the train, are commodious apartments, with plenty of 
room for the drivers to move about. Ina position where 
its wheel can be manipulated, while an excellent look-out 
kept, is the controller. Right in front of the driver, and just 
above his head, are the measuring instruments. At his left 
hand is the relief valve for the Westinghouse brake. At his 
back is an automatic cut-out, which comes into play should 
there be a short-circuit, and just above this is the small 
motor for working the compressor air pumps for the brake, 
whistle, and sanding arrangements. The compressed air 
cylinder, which is of large size, is under the coach, as is also 
the resistance frame. 

Next door to the driver’s cabin is a guard’s van, and the 
remainder of the coach is fitted up as a third-class smoking 
compartment. The floor is somewhat raised, owing to the 
motors having to be cleared, and unlike the rest of the train, 
the bogie coaches are on the corridor plan. Through trap- 
doors in the floor access can be obtained to the commutators 
of the motors. A glass door is placed above the commutators, 
and their working can be observed through this, and if the 
door is lifted any required adjustment can be made. The 
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irons. This, we may add, is at present the method of sup- 
plying current adopted, though it is by no means settled 
whether it is the final method used for running the conductors. 
The advantage of placing conductors, carrying a fairly high 
potential sufficiently far apart to prevent a man, for example, 
putting one foot on each conductor, and so getting a shock, 
hardly needs attention being drawn to it. Placed as they 
are on the outside of the 4ft. 84in. way, the conductors are 
at a distance apart of 6ft. 4in., which is sufficiently far apart to 
ensure, say, a platelayer not makingaccidental contact between 
the two of them. In the “ 6ft. way” they are 4ft. 4in. apart 
—quite far enough to prevent contact, save in case of a man 
actually falling upon them, which is hardly likely to take 
place. Another advantage is that, being so far apart, the risk 


of short-circuit by means of a crowbar, or some such similar | 


implement, is minimised, if not entirelyavoided. These were 
some of the considerations which led to the present method 
being given a trial, but it is open to certain disadvantages. 
For instance, it is difficult to work in cross-over roads with- 
out leaving long gaps between conductors. These, of course, 
are bridged over by means of cables, so there is no break in 
the conductivity, and moreover the breaks are not long enough 
to make any difference to a complete train which has slipper 
shoes for picking up the current fixed at intervals along it. 
The gaps are, however, in parts as much as 225ft., and this 
would preclude the starting of a single motor bogie car were 
it for any reason ts come to a stand where the gaps come. 
The bogie motor cars are 40ft. long, and for a per- 
manent line it will, of course, be necessary for a single car 
to be able to start from whatever position it finds itself in. 
Ultimately, of course, this will be so, but whether by a 
development of the present ‘outside’ position of the 
conductors, or by an inside position, or by a combina- 
tion of inside and outside, it has not, so we under- 
stand, been hitherto definitely decided upon. The total 
distance equipped, i.e., from Earl’s-court to High-street, 
Kensington, is exactly 4000ft., and both up and down 
roads are provided with conductors. High-street Kensington 
Station stands actually 17ft. higher than does EKarl’s-court 
Station. The accompanying diagram of gradients for both 
the up and down lines will show the inclines which have to 
be surmounted. It will be noticed that the two lines are not 
the same same as regards gradient, the reason being that in 
the case of the up road the District Railway is passed under, 
the gradient on each side being 1 in 43 and 1 in 47 respec- 
tively. The down road is considerably more level, but there 
is a heavy gradient, consisting in part of 1 in 282, part of 
1 in 73, and part of 1 in 62, which is all on a curve of twelve 
or fourteen chains radius. The portion of line chosen, there- 
fore, is excellently suited for experiments of this kind. 
Taking it generally from Earl’s-court to High-street, Ken- 
sington, the average rise is 1 in 235, and it is practically collar 
work all the way, whereas on the up road the gradients are 
more of the switchback nature. 

The train employed consists of six bogie coaches, each 40ft. 
long, the whole train, with couplings included, being 245ft. 
long. At each end there is a motor car, though only the 
front car is used for propelling purposes. The rear motor 
car runs idle, and is only used on the return journey when 


| construction, fitting, and upholstering of the train call for 
| Special comment. It has been constructed by Brown, 
| Marshalls, and Co., of Birmingham, and is an excellent piece 
| of work. The first-class compartments are heavily up- 
| holstered and decorated with inlaid wood. The lighting, 
| which is the work of Siemens Brothers, is brought 
about by means of bulkhead fittings in the roof and 
|ends of the compartment. We had an opportunity of 
| observing the behaviour of the lights during the time 
| the train was in motion, and the variation in the 
| light is but small, and nearly entirely confined to the 
| time when the train is just starting. It is stated that 
| when the conductors get cleared after the train has been 
' running for some time this slight fluctuation will not be pre- 
sent, and there would seem to be some ground for this state- 
| ment, as undoubtedly the light has improved during the short 
| time the train has been constantly at work. In any case, it 
| appeared clear that a very small amount of the variation was 
| due to the movements of the controller. The lamps are con- 
| nected in groups of four in series, and these are placed 
alternately with other groups in the carriages, so that if any- 
thing were to happen to one group the compartment would 
not be in darkness. 

In the trials carried out up to the present time the 4000ft. 
has been run and the 17ft. mounted in 2 min. 24 sec., which 
gives an average speed of 19 miles per hour. The quickest 
journey ever accomplished was 2 min. 8 sec. The train 
under these conditions consisted of two motor coaches and 
four ordinary coaches, being a total weight of 180 tons, and a 
deadweight load of 40 tons to represent the fullest complement 
of passengers possible was also carried. As a comparison to 
this, an ordinary District Railway train, weighing 120 tons, 
usually accomplishes the same journey in 2 min. 37 sec., so 
that even though nearly twice as heavy, the electrically-driven 
train travels the faster. As a fact,a maximum speed of 
thirty miles an hour has been attained. Those who know 
the nature of the particular portion of the line equipped for 
electrical running, and who are aware of the curves to be 
traversed, can appreciate this performance. Under ordinary 
running conditions, of course, the gradients of 1 in 43 and 
1 in 47 will simply counteract one another. The train will 
run down one side and up the other largely by its own 
momentum. It was, however, necessary to be certain that 
the train would be able to ascend the worst gradient—1 in 
43—even if stopped upon it. An experiment was, therefore, 
made to see what could be done, and it was determined to make 
a comparison between a 47-ton steam locomotive and the 
electric motor car. The steam engine was first of all tried. 
It was coupled to the whole electric train of six coaches. 
The total weight of train and locomotive was 267 tons, com- 
posed as follows :—Train, 180 tons; artificial load, 40 tons; 
and steam locomotive, 47 tons. The locomotive was quite 
unable to take the train up the incline. In fact, it began to 
slip backwards downhill. The current was then turned on to 
the motors, which had the effect of not only arresting the 
backward motion of the train and steam locomotive, but to 
take the train, engine and all, up the incline. In order to 
render the test still harder, steam was given to the locomo- 
tive so as to make it send the train downhill. On current 


up the gradient, the steam locomotive and its work Note; 

standing. We may here mention that to the beg Otic, 
belief this train of 180 tons is the heaviest pre Our 


driven train which has ever been run. The tically, 
approaching to it at present that we are aware ot oe 


trains at Illinois, which weigh 135 tons, and, whe 
ning, those of the Central London Railway, which Tun. 
weigh 150 tons. Will 

We have already alluded to the conductors at the sid 
the rails. The current is picked up from these by shoes of 

Which 
are connected to the underside of the bogie framew ~ 
means of insulated bolts. The shoes, of which there bi by 
to each coach, three on each side, are pressed downward, 2 
means of springs, and they have an up-and-down play ota! 
gin. Where it is necessary to have a break in the conductor 
these are cambered down at their ends,so that there j I, 
shock to the collector shoes on meeting them. At po.” 
one can hear the shoes going on to the conductors where th 
breaks come, but we were informed that the noise whi ‘1 
would hardly even now be noticed by any one not oan 
listening for it, is rapidly growing less, and it is confident), 
expected that it will soon completely die away, ) 
has been, so we understand, no trouble whatever vith 
the conductors. These, in places, are extremely Bteasy 
especially where ordinary locomotives ordinarily come to = 
or stand for any length of time. When going over such 4 
tions of the conductor there is just a little sparking, thi 
however, should all disappear when the train has been rypyin, 
sufficiently long to clean the conductors. On other Portions 
even where these have been very much rusted. there ya, 
practically no sparking to be seen. The insulators are carried 
on iron uprights, and these are screwed into the Sleepers at 
intervals of some 9ft. or 10ft. At intervals also there ar 
special insulators, to which the channel irons can be pinned 
this provision being necessary to prevent creeping. The 
bonds are of stout copper strips, bent in the middle into, 
loop. There are two taper holes each side of the loop, and 
these holes correspond to holes, with the taper in the other 
direction, in the channel irons. Copper rivets are inserted 
into these holes, and the riveting is done by means of 40-toy 
hydraulic riveters. The tops of the rivets, where these come 
above the surface of the conductors, are then filed flat. 

The generating station is a corrugated iron building 
situated in an angle formed by two converging lines outside 
Earl's-court Station. It has been placed close beside , 
pumping station used for pumping the sumps in the tunnels, 
and as there is always a large amount of water from this 
source, it has been utilised for condensing purposes. The 
generating plant, which is very similar indeed to that for the 
Waterloo and City Railway, consists of two three-throw 
compound Belliss engines direct coupled to Siemens bipolar 
dynamos, nominally capable of giving 380 ampeéres at 
550 volts when running at 380 revolutions, but actually doing 
much more than this in practice, for frequently there is as 
much as 1200 ampéres being given to the train. We had the 
opportunity of observing engines and dynamos under 
load, and their running left nothing to be desired, both 
engines and dynamos taking up the load without any 
difficulty whatever. The dynamos were absolutely spark- 
less. There is a sliding contact arrangement in connec. 
tion with the series winding of each dynamo, by which 
the ratio of compounding can be raised. At the pre. 
sent time this is not necessary, as the line is not sufficiently 
long for there to be any drop in the voltage worth taking 
account of. Indeed, the whole resistance out and home of a 
single line, taken from one end, the two far ends of the con- 
ductors being joined together, is only ‘08 of an ohm. Inci- 
dentally we may mention that the insulation of the system 
is one megohm in dry weather. 

Steam is supplied from two Babcock and Wilcox boilers, 
and some 50 deg. of superheat are used. Forced draught 
is arranged for by means of a fan, or, as an alternative, 
steam blast. The condenser is one of Kérting Brothers’ 
ejector condensers, and the water for this is pumped by a 
smail centrifugal pump, by Gwynnes, from the delivery tank 
from the tunnel pumps already referred to. The use of this 
water for condensing purposes is a considerable saving. 
Originally this water was simply allowed to flow into the 
sewers ; now it does the work of condensing first. This is 
important, not only on account of the saving, but also be- 
cause the noise of the exhaust steam is avoided. This would 
have been a considerable annoyance in a residential district 
such as Earl’s-court. 

The electrical instruments are of quite simple character. 
There is a main automatic cut-out, working at 1600 amperes, 
and two automatic recording instruments, the recording me- 
chanism of which only starts working when trains are 
running. This saves the waste of a considerable amount of 
record paper, and, moreover, brings the records closer to- 
gether. 

During preliminary trials a useful indicator was used, about 
which for the present we are permitted to give no details. 
By its use, however, some interesting readings were taken. 
For instance, the total tractive force on starting on the 1 in 
43 grade was found to be 9°5 tons. The maximum horse- 
power applied when the train and the steam locomotive was 
also pushed was 945, and this was at the moment of starting. 
The train acquired, under working conditions, a speed of 
twenty miles an hour in 200ft. When going at twenty miles 
an hour it could be stopped dead in twelve seconds and in 
130ft. The maximum acceleration was 1ft. per second, and 
in connection with this it must be remembered that there 
are practically no starting inclines. ; 

On the several journeys which we made on the trait 
everything canal with the utmost smoothness, and it 
certainly looks as though the train were going to be a great 
success. The engineers are unanimous in praising the good 
work done under adverse conditions by Siemens Brothers 
and Co., Limited, and by the resident engineers. We were 
informed that nota single hitch had occurred which was 
due to any bad’ work done by this firm, and from our own 
observation we are able to speak to the excellent manner 0 
which the whole work has been carried out. 


THE area of the two new reservoirs which the East 
London Water Company is seeking powers to construct is 846 ern 
and the capacity 5,300,000,000 gallons. This will bring the tota 
storage capacity to 7,500,000,000 gallons, Within the next ae 
years it is estimated that the population within the area served ie 
the company will be 1,830,000. By another portion of the Bill : 
company Spr with the consent of the Local Governmet 
Board and the Thames Conservancy, in cases of emergency; 
take by themselves or through some other company, an & 
supply temporarily from the river Thames. This concession ve 
to be restricted, the amount so taken being no more than 30, 


gallons in any one day, and in dny half-year not more than such 


the car which was first of all the motor car becomes the 


being given to the motors, however, the train was propelled 


quantity as would be equal to a daily average of 10,000,000 gallons 
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— 
UTOMATIC COUPLERS, GREAT NORTHERN 
A RAILWAY. 
my have said in our impression for April 27th, something 
hls recently carried out on the Great Northern Rail- 
about ‘th a train fitted with automatic couplers. By the 
way jo of Mr. Ivatt we are enabled to reproduce photographs 
coNeey uplings, which will be understood at a glance by 
of the lors. It will be seen that a modified Janney coupler 
to each wagon. The coupler can hang down out of 
5 


COUPLING IN USE 


connecting together metallically all the commutator bars which are 
in the same phase. ‘To prevent grooving of commutators the shaft 
is free to wove axially, and motion is given to it by an electro- 
magnet and spring, the current for the electro-magnet being 
periodically interrupted by clockwork mechanism on the wall. 
‘he Carborandum Company’s plant is chiefly interesting for the 
adjustable transformers, which allow very large variations in the 
volts and current. These have often been described in technical 
journals. This service could not have been given had we adopted 
thiee-phase alternators, and the rotary transformers would not 
have succeeded but for our low frequency. In the new works of 
the Carbide Company, 
ten Wagner transformers, 
each of 2000 horse-power, 
were being put in when | 
was last there. This plant 
is interesting from the fact 
that the serious short cir- 
cuits frequently occurring 
in the electric furnace can 
be satisfactorily dealt 
with. 

Passing over other mat- 
ters, concerning which a 
volume might be written, 
it will be well to say a few 
words about the trans- 
mission line to Buffalo. 
The chief peculiarity of 
the Buffalo transmission 
line is that three-phase 
currents are used, though 
generated in two phases. 
very much preferred 
two phases in the alter- 
nators as being easier 
tested and attended to, 
and as giving a more use- 
ful machine. For the 
transmission to Buffalo I 
had no great preference 
for one over the other, but 
I found that we should be 


better served by yielding 
to the wishes of the con- 
tractors and putting in 
Mr. Scott’s ingenious ar- 
rangement for changing 
from two-phase to three- 
phase. 

There were six bare 
cables on one cross-arm 
of the posts all the way 
from Niagara to Buffalo, 
but this arrangement is 
to be altered. From 
Niagara to Terminal 
House, Buffalo, is twenty- 
five miles. From Ter- 
minal House to Railway 
House is two miles. From 
Terminal House to Light- 
ing House is four miles. 
From Terminal House to 
three sub-stations is four 
and a-half miles. The 
full-load inductive E.M.F. 
is 15 per cent. of the 
who'e. At some stations 
2.M.F. instead of lagging. 
The Buffalo 
three insulated lead-co- 


COUPLING OUT OF USE 


the way under ordinary circumstances, and the normal chain 
then comes into use. When the coupler is employed it is | 
raised to a horizontal position, as shown, and supported by the | 
cross pin resting on the hook, as shown in the first engraving; 
itthen acts to all intents and purposes like a United States 
automatic coupler. The experiments made with it have so 
far been quite successful. 


DISTANT ELECTRIC POWER TRANSMISSION. | 


At a meeting of the Institution of Electrical Engi- 
neets on April 26th Professor George Forbes read a | 
paper on ** Distant Electrical Power Transmission.’ In 
the first part of the paper were given brief descriptions of 
the power transmitting plants at San Bernandino and | 
los Angelos, in South California; Snoqualmie Falls ; 
Paderna ; Rheinfelden; and Genoa. Professor Forbes 
directed his attention to the Niagara plant, and | 
said ;— 


This plant derives its chief interest from the following facts : 
(1) It was the the first place except Oyonnax where a scheme was | 
started on for generating electricity at a waterfall, transmitting it | 
‘oadistance, and distributing it to consumers for power. (2) It | 
was and is the largest project of the kind. (3) It was the first 
«ase of using the alternating current for power commercially to | 
any extent whatever. (4) It was the first case in practice where | 
the commutator for continuous currents was placed at the distant 
end of the transmission line. (5) It was the first plant to adopt 
low frequency, (6) All the generators are of the same size and 
pattern. (7) The Niagara system in its general features has been | 
adopted in almost every subsequent electrical development of water 
power, The principal feature of the dynamos is that the shaft is | 
vertical, and that the revolving field has its poles external to the 
‘mature. In the original drawings and specification issued to 
manufacturers a circulation of Huid for cooling the armature was 
frovkled : the poles were wound with copper strip and mica insu- 
‘ation, and not with wire ; and there were no bolts on the out- 
rs ning to create undue air friction. I allowed the first three 
‘ynamos to be built without these features, but the last seven have 
had them re-introduced. 
e transformers at the power house are the first ever made of 
i size, and also the first made with great attention paid to 
“ooling by air blast or oil. Those by the General Electric Com- 
1250 horse-power, those Westinghouse 
pr horse-power, previous to t is 100 horse-power had been 
oat ered enormous, For the factories within half a-mile a sub- 
: y bi used, which I built of concrete. For the new carbide works 
i amp” conduit, like our “Doulton” conduit, is used with 
aa Volts, For the Buffalo transmission bare overhead wire 
fret are used. The Aluminium Company had great trouble at 
' with the rotary transformers used for commutating the current. 
Pode I believe, the first machines of this class ever ordered for 
ae use. The Mathiessen Alkali Works have elevensuch ma- 
othe’ with one induction motor for starting the middle one. The 
me th started from this by temporary belts. These machines 
Hong lunting, no sparking, and no grooves on the commutators. 
Pelee, “Kae revented by a modification of the Leblanc cage on the 
machine has six poles, and sparking is prevented by 


vered cables in a pipe, and 
the capacity of each is 
0°55 M.F. per mile from 
copper to lead. The con- 
ductors on the trans- 


, mission line are 0*6in, diameter, 18in. apart half the way, 36in. 


the rest. The posts are 75ft. apart. The top cross-arms are 30ft. 
above ground. The posts are Sin. diameter at the top. They are 
not strong enough for the weight, and are bent badly. 

Originally a barbed wire ran the whole distance over 
the conducting wires. After the snowstorm of December 
4th, 1898, it was removed. It was grounded at every second post. 
Having looked carefully into the cause of every interruption of 
electric supply that has occurred in four years, I have to say that 
not a single electrical trouble has occurred that might not be pre- 
vented in any similar plant laid down in future. In this brief 
reference to the work at Niagara Falls many features of consider- 
able importance must be omitted ; but I should like to draw atten- 
tion to the ingenious automatic cut-outs with the introduction of 
which I had nothing to do, and which I am therefore free to praise, 
as they have been of the highest value in preventing interruptions 
of supply on the Buffalo transmission. The electro-magnetic 
arrangement, which comes into play when excessive current passes 
due to a short circuit, merely serves to start some clock mechanism 


| which, after a short period, cuts out the line if the excessive 


current is still passing. On the Buffalo distribution these auto- 
matic cut-outs are set so as to act after one or two seconds ; at the 


| Buffalo end of the transmission line after three seconds, and at the 


Niagara end after four seconds. Thus a short in Buffalo cuts out 
the distributing lines and no others. At the Terminal House, 
Buffalo, it cuts out the supply mains, but not the transmission line ; 
and at Niagara if a short lasts four seconds the supply to the 
transmission line is cut out. Another ingenious appliance at 
Buffalo is a motor supplied by the three transmission cables so 
balanced that the motor will not move except when the balance is 
destroyed by an earth or short circuit on the line, when its motion 
removes the defective line, and switches the whole load on to the 


| other line. 


There is a practical matter regarding the regulation of the tur- 
bines which deserves notice. At the period of my last inspection, 
Buffalo was supplied by two dynamos. Now the first three 
turbines put down were regulated by a purely mechanical governor ; 
the later ones by a more sensitive electrical governor. It is found 
in practice that the supply at Buffalo is most steady. when the 
two turbines driving the dynamos are regulated, one by a sensi- 
tive and the other by a coarser governor. 
In conclusion of these remarks about the Niagara-Buffalo trans- 
mission it may be interesting to mention a few of the causes of 
| interruption of the carrent. Some of the Italians stole copper 

wire. They were put in prison. Whereupon their relatives 

short-circuited the wires. Boys threw chains over the transmission 
| wires until the detectives caught them. Short circuits or earths 
have also. been caused by fumes and carbon dust deposited on snow 
on the insulators by fourth-of-July rockets, by sleet, by lightning, 
by careless workmen, by rats. Interruptions have occurred by 
| overload on rotary transformers, by attendants using switches 
| wrongly, by lightning arresters, by bad switches on consusmers’ 


| Insulators are a temptation to the owners of revolvers, but this 
| trouble has not existed at Niagara so much as in Switzerland. 
These are only extracts from the nearly complete list which I made 
out from four years’ working. ~ 

The second portion of the paper dealt with some of the 
problems which are met with by engineers engaged in 
carrying out transmission schemes. The author’s remarks 
were practically confined to problems in connection with 


ea by accidental fire, by ice blocks on the canal headrace. | 


conductors. Attention was drawn at the outset to Lord 
Kelvin’s law of economy and, Prof. Forbes said :— 


I should like to see an accurate volume published on the correct 
use and development of Kelvin’s law of economy. The data on 
which we choose our current density by this law depends on (1) 
price of copper, (2) price per annum of the horse-power, (3) interest 
on price of copper. I desire to draw attention to the meaning of 
(2) and (3). (2) When using water power which is unlimited com- 
pared with the demand, (2) is the price per annum of generating 
the power. When the water power is limited and the demand un- 
limited, (2) is the selling price of the power. (3) If the copper be 
mortgaged, (3) is the interest paid on mortgage, say 4 per cent. If 
the copper is paid for out of capital, (3) is the interest to be paid 
in dividends on the capital, say 15 percent. I do not think that 
attention has been explicitly directed before to these points. Lord 
Kelvin’s law as he announced it was only true if the electric 
power measured at each end of the line was approximately the 
same; in other words, if the percentage drop in volts was small. 
Ayrton showed that Lord Kelvin, through neglect to notice this, 
was led to deduce wrong conclusions as to the economical current 
density to transmit power from Niagara to New York. But by 
using Seastans along the line the drop in volts can be corrected. 

If the efficiency of the booster is 98 per cent. on one-tenth of the 
power, the total loss in the booster is ;45 x 45 = $y of the power, 
which may well be neglected in a general statement of results. 
The chief advantage of using boosters is to save copper at the cost 
of power generated where the latter is cheap and the distance very 
great. Ina paper before the Society of Arts in November, 1898, 
it was shown that in the ordinary method of working there is no 
saving of copper when the efficiency is below 50 percent. But if 
we wish it we can save copper still farther by making the efficiency 
still lower, and using the method now indicated. Mr. Scott, of 
Pittsburgh, is the only person I know of who has published any- 
thing bearing on this; but his published statements are arithme- 
tically erroneous, and so misleading, and he does not mention the 
merit of being able to save copper by reducing the efficiency below 
50 per cent. 

The low power factor of induction motors, which lies commonly 
between 0°6 and 0°8, must be carefully taken into account when 
designing any power scheme where these are used. Synchronising 
motors can be adjusted so as to be without either lag or lead. 
But they have not been so largely adopted as they might have 
been but for the necessity of this adjustment. The Oerlikon Com- 
pany has used synchronous motors, doing no work, in parallel 
with the inductive load, to furnish what has been called the watt- 
lesscurrent. In this case the synchronous motor is excited so as 
to act as a condenser, and is placed at the receiving end of the line. 
There are other methods by which idle synchronous motors may 
be used to overcome self-induction, and this becomes an important 
matter in long-distance transmission. The self-induction of the 
line has to be taken into account. Distance does not affect this 
factor. 

When dealing with parts of the world free from telegraphs and 
telephones, the beginner is apt to lay undue stress on the advan- 
tages of using an earth return with single or two-phase trans- 
mission, and everhead wires. So soon as he calculates the effects 
of induction he generally finds that the benetit is not what he 
thought. Take the case of the Niagara-Buffalo line, with cables 
0-6in. diameter and 30ft. above ground, and using a frequency of 
25 cycles per second. The impedance is the same as with similar 
cables—go and return—60ft. apart, and the factor is prohibitive. 

In choosing a polyphase system we may use two-phase, or three- 
phase star, or three-phase mesh. Three-phase star cannot well be 
used if any consumer’s plant uses only one-phase, as was proved 
from actual trials in a paper I read before this Institution in 1893. 
For these cases two-phase or three-phase mesh must be used. 
Three-phase mesh subjects the transformers to 1°7 times the 
electric pressure experienced by the three-phase star or two-phase, 
each earthed at the centre of the electric system. 

The principal advantage of the two-phase is that the two circuits 
may be electrically disconnected, either always or else during tests. 
This facilitates the detection of troubles, and gives far greater 
security, as I have convinced myself beyond doubt in actual 
practice. 

A few words must be said about the use of aluminium as a con- 
ductor. The weight of aluminium required is almost exactly one- 
half of the copper which would produce the same effect. The 
diameter of cable is 28 per cent. in excess of one made of copper, 
and the cost of insulation for an underground cable is increased in 
about the same proportion when we pass from copper to aluminium. 

Aluminium is not a pleasant metal to deal with, but its high 
conductivity will make it invaluable for overhead transmission. It 
is true also that the weight to be supported on posts is half of 
copper, but the surface exposed to the wind is greater and its 
strength is not great. The chief drawback to its use, especially 
overhead, is its liability to become rotten. This defect does not 
exist if the metal be pure and especially if free from sodium. But 
exposure to the atmosphere, especially near the sea, induces 
deterioration. The fact that aluminium is easily oxidised ought 
not to condemn it. The same is true of iron and steel, and yet we 
do not hesitate to place such structures in exposed positions. Only 
we paint them ; so I propose that we paint or vanish our aluminium 
conductors. We have had little experience in this direction. I 
laid out a few hundred yards of jin. aluminium wire on a Scotch 
estate a year ago, and am watching the effects of weather. 

Having now dealt almost entirely with the work of foreign manu- 
facturers, I should like to suggest that a British type of power 
transmission might be worked out differing in some details from 
what is becoming the normal arrangement. But it would be an 
impertinence on my part to appear to suggest to manufacturers 
how best to look after their own interests. The reason why I 
venture to broach this question is that I notice in the many tenders 
that come under my notice for power transmission a tendency to 
crystallise the proposals and to settle into grooves which do not 
seem always to be the best. This stereotyped character has lately 
forced itself on my attention in connection with the proposed 
Mysore development of water power, and electric transmission over 
90 miles. ‘I received five tenders from the firms most experienced 
in this work in Europe and America. The most remarkable feature 
was their great resemblance to one another except in certain 
details. They all used three-phase alternating currents generated 
at an electric pressure between 2000 and 3000 volts. e units 
varied from 1000 to 1333 horse-power. Three used mesh connec- 
tions, and two used star connections. The frequency varied from 
25 to 40. All used separate turbines for exciters. All had turbines 
and dynamos on the same horizontal shaft. The electric pressure 
used for transmission varied from 23,800 to 30,000 volts. Three 
preferred oil cooling for transformers, one air blast, and one natural 
ventilation. The line construction varied considerably, so did the 
working of the distant transformer station. It is not desirable to 
go further into details, but it may be said that in every case two 
complete and independent sets of conductors were proposed. Also 
the loss allowed on the line was not determined by Lord Kelvin’s 
law, but generally on the basis of enabling the proportioning of 
volts to load to be capable of adjustment without altering the 
speed. Most of the arrangements now mentioned are admirable, 
and their similarity shows that there is a consensus of opinion in 
their favour. 

I would suggest as subjects worthy of your consideration the 
following points :—(1) The arrangement which suits a transmission 
line which is also a distributor of power does not necessarily yield 
the best results for a plant transmitting the whole power to a long 
distance. (2) The high-pressure continuous-current system is very 
suitable for certain cases, as worked out at Genoa. (3) The two- 

hase alternating current is to be preferred over the three-phase 
in many cases, and especially where an earth return can be used. 
(4) The horizontal shaft for turbine and dynamo which is so much 
in vogue, might well be replaced by a vertical shaft, as at Niagara, 
Rheinfelden, and other places. 
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It has been my desire in this paper to disclaim all idea of teach- 
ing the members of this Institution anything about their pro- 
fession. This is not a class-room. The object of this paper is 
only to put down a few of the ideas about electric transmission 
that have occurred to me in practice during the last ten years, and 
which seem to be the most important at this date to draw attention 
to, and to ask other men of experience in this work to tell us some 
of the results that they have obtained. 


To the paper were appended some detailed tables, 
dealing with transmission questions, which are too long 
for reproduction here. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Distributing gas under pressure. —Gas is almost universally 
distributed at a pressure of only an ounce or two per square inch, 
and in spite of the economy which would be effected by a high- 
pressure system, very little has been done in this direction. For 
ten years, however, a plant has been in use at Danbury pumping 
gas three miles through a 2in. main, under a pressure of 401b. 
About six months ago a somewhat similar plant was put in service 
at Pheenixville, pumping gas through a 3in. main 23,000ft. long, 
under a pressure of 20 lb., to the town of Royersford. The pipe 
is of wrought iron, with screw joints, the pipe being screwed into 
sleeves and carefully caulked. Each 1000ft. of pipe was tested 
under air pressure to 60 1b., and not left until it was tight, the 
pressure being left on for some hours. The compressor has steam and 
gas cylinders, 8in. by 12in., and draws the gas from the gasometer, 
near which it is situated. At the end of the line are two reducing 
governors, one bringing the pressure from 601b. to 2Ib., with 3in. 
connections ; the other reduces it from 21]b. to 2in., and has 6in. 
connections. At the lowest pressure the gas is delivered into the 
gasometer at Royersford, and passes thence to the street mains 
in the usual way. It can also be supplied direct from the second 
governor to the mains. Every —— the compressor forces 
enough gas through the pipe to fill the distant gasometer, and it 
is again in service from five to eight p.m. It pumps about 4000 
cubic feet per hour, but this capacity can easily be increased. The 
loss of pressure due to friction in the pipe is about 21b. or 31b. 
There is no leakage, no condensation in the pipes, and no loss of 
illuminating capacity. A branch from the pressure pipe is led to 
the county buildings, 2000ft. distant; another branch serves a fire- 
engine station; and a third branch, 800ft. long, supplies a cross 
street with seventeen houses. Each of these branches has its own 
pressure-reducing devices. Another similar but larger plant is 
now being built in another neighbourhood, and this will have a 
single reducing governor, and a line meter to measure gas under 
50 Ib, pressure. 

Floating dry dock,—The new shipbuilding and repair yards of 
the Morse Company at New York will include a floating dry dock 
700ft. long, which can be enlarged to 1000ft. by the addition of 
other pontoons. The dock is sectional, consisting of a series of 
U-shaped pontoons, 120ft. wide, and 56ft. high at the sides, the 
bottom of the pontoon being 16ft. deep, so that the dock depth is 
40ft. The length is 80ft., and the pontoons are about 4ft. apart. 
The pontoons are built of timber, heavily trussed and braced, and 
the bottom forms the water ballast chamber. Transverse bulk- 
heads divide the pontoons into water-tight compartments, and 
each compartment is fitted with gates for admitting water. The 
lifting capacity is 2500 tons for each pontoon, or 17,500 tons for 
the entire dock. Each pontoon has four centrifugal pumps of 
6000 gallons capacity per minute. These are placed on each side, 
and each pair is driven by a 50 horse-power electric motor. The 
pontoons can be operated independently, so that for a small ship 
only a few would be pumped out. From underneath the keel 
blocks radiate ten lines of struts of timber 10in. square, extending 
to the feet of the bulkheads, and of the rows of columns fitted 
between the bottom of the pontoon and the bottom of the dock. 
The dock floats in a basin 130ft. wide and 1000ft. long, with 35ft. 
of water. There is alsoa wet dock, 1400ft. long, the outer 700ft. 
being 100ft. wide and 35ft. deep, while the inner length of 700ft. 
is 50ft. wide and 25ft. deep. piers forming the sides of the 
dock will be 30ft. wide, and a third pier of the same width forms 
the north side of the basin for the floating dock. The machine 
shop and boiler shop will be 600ft. long, 80ft. wide, and two storeys 
high. The machinery will be operated by electric motors, and 
there will be two powerful electric cranes for handling engines, 
boilers, &c. A coaling station will also be provided. Compressed 
air will be used both in the shops and in the yards, a main being 
extended along each pier, and fitted with valve connections at 
intervals of 7ft. To these can be coupled flexible hose for operat- 
ing drilling and caulking tools, &c. 

Handling bridge matercal.—Some plate girders 100ft. long and 
8ft. 3in. deep were recently shipped by rail, each mounted on 
three ordinary platform cars 34ft. long, these cars having two four- 
wheeled bogies each. Jusi beyond the inner bogie of each end car 
itimber 12in. by 12in. was placed across the floor, and fitted with 
a steel bar, on which rested the bottom boom of the girder. The 
timber rested on short longitudinal timbers or blocks 8in. by 10in., 
and the steel bar was let into its surface, being parallel with the 
girder. At each end of the timber were two inclined timbers con- 
nected to a cap timber above the top boom of the girder, while 
other vertical timbers extended from this cap to the bottom timber, 
allowing clearance enough for the car to swing in passing around 
curves. To prevent the es of the girder from wearing the 
timbers in the motion around curves, they were faced with angle 
irons opposite the edges of the upper and lower booms. A viaduct 
span 8d5ft. in length was recently moved into place in a novel 
manner. The viaduct is to carry an electric tramway over a rail- 
way on the skew, and was built at the side of the railway in line 
with its final position. The legs were braced to the truss spans by 
planks, and were then jacked up, and fitted with transverse 
timbers under the base plates. Grooved wheels, 12in. diameter, 
set in bolsters, were placed under the timbers, one under each leg 
at each end, the wheels being set in line with the future position of 
the bridge. During an interval between trains blocking was built 
across the railway to carry rails on which the wheels ran, and the 
bridge was then pushed sideways by hand obliquely across the 
railway until the legs were over the estal foundations already 
built. The jacks then took the | off the wheels, to allow of 
these and the timbers being removed, and then levered the bridge 
into position on its foundations. The railway was obstructed for 
less than one hour in all. 

Washington memorial bridge. — Competitive designs have 
recently been received and prizes awarded for a new 
bridge across the Potomac River at Washington, and special 
attention has been paid to the architectural treatment in 
order to obtain a structure of a monumental character. The 
river is 1429ft. wide, with 30ft. of water in the main channel, and 
a range of tide of 3ft., while floods sometimes raise the level 13ft. 
above low water. There will be a draw span or draw spans, and 
the clear headway will be 40ft., so that this span will not have to 
be opened for small vessels, In all the designs the bascule type 
of draw is used, but the fourth prize design is peculiar in having a 
65ft. bascule span at each end of the bridge, which would involve 
the dredging of new channels, Between these bascules would be 
five masonry arches of 183ft. span. The design awarded the first 
prize will have a central bascule span of 160ft., with tall towers 
forming monumental or triumphal arches on the piers. This span 
will be flanked on each side by three masonry arches of 192ft. 
span, beyond which will be masonry approaches with fifteen or 
twenty arches of 46ft. span. The bridge will be 60ft. wide, having 
a 20ft. roadway and two 10ft. footwalks. An alternative design 
was for a bascule span of 215ft., flanked on each side by two steel 
arches of 283ft. span. All the arches of the bridge and its 


approaches will be of steel and concrete, each arch having five 


steel trusses embedded in it, while the arch sheeting and spandrils 
will be of granite. ‘Two grades of concrete will be employed ; the 
first will consist of one part Portland cement, two parts sand, and 
four parts broken stone ; the second will consist of one part Port- 
land cement, two parts sand, three parts screened gravel, and six 
parts broken stone. The paving will be of wood or asphalt on a 
concrete foundation forming part of the bridge masonry. For the 
draw span the paving will be of blocks of cork asphalt composition 
or of wood, The estimated cost is £416,000, 


NOTES FROM JAPAN. 
(By our Special Correspondent.) 
Tokyo, April, 1900. 

The camphor monopoly,—Since the Japanese acquired Formosa, 
atthe conclusion of their recent war with China, the camphor 
industry of that island, which practically controls the camphor 
market of the world, has been monopolised by the Government, 
which recently put up the handling of the manufactured article 
for public tender on the following somewhat peculiar terms, which, 
as will easily be seen, restricted the competition to a very few com- 
petitors. In the first place, as a guarantee of ability to meet the 
payments as they fall due, the successful competitor is required to 
deposit 1,800,000 yen in National Bonds. He has also to make a 
further deposit of 100,000 yen in approved convertible securities, 
which is liable to forfeiture if he transgresses the conditions of the 
contract. On the one hand, the Government undertakes to sell the 
whole output of camphor, estimated at from three to five millions 
of catties per annum, at the rate of 95 yen per 100 catties for the 
first quality and 85 yen for the second quality. On the other hand, 
the contractor undertakes to offer the camphor at a rate not 
exceeding a certain fixed maximum amount for each class in open 
market in London, Hamburg, New York, and Hongkong, and not 
to appoint a sole sub-agent. The contract is to continue for 
three years, and to be revised, and either renewed or ter- 
minated, at least six months before it expires. There are, 
of course, other conditions as to determination of quality, 
packing, wrapping, marking, &c. The contract was to be 
awarded to the bidder who undertook to sell at the lowest 
maximum average price, taking both qualities into con- 
sideration. After various syndicates had been formed, re-formed, 
dissolved, and re-combined, on the day of tender only three bids 
were put in. One was by Mr. Yokoyama, who was supposed to be 
the mouthpiece of a strong Tokyo syndicate, and who undertook 
to sell at the average price of 95°69 yen, against the average 
official selling price of 90 yen. Thesecond was by Messrs. Samuel 
Samuel and Co., of Yokohama, who undertook to sell at the 
average price of 102°417; and the third by the Mitsui Bussen Com- 
pany, whose bid has not been published. For some unexplained 
reason, Mr. Yokoyama withdrew his offer, which, of course, gave 
rise to ugly rumours that he had been bought out, &c. ; but it is 
equally probable that he found some flaw in his calculations, and 
that business could not be conducted at his figure, except at a 
serious loss, Anyhow, the contract has been formally concluded 
with Messrs. Samuel Samuel and Co. The present system of 
manufacture is crude in the extreme, and it will be interesting to 
watch the possible introduction of new and improved methods, and 
their effect upon the cost of production. 

Accident at the Kure Arsenal,—On 14th March, about 3 p.m., a 
storm of wind, which had commenced the previous evening, culmi- 
nated in a violent gust, which blew down a large iron chimney 
which had just been ag ee and on which at the time twelve 
painters were at work. Nine of them were killed, and the other 
three, together with several others who were at work in the No, 5 
workshop, on to which the chimney fell, were severely injured. 

Smokeless powder,—It was reported some time since that after 
more than ten years labour and experiment, and at the moment 
when the very moderate funds at the disposal of the inventor, Mr. 
Heikichi Sakurai, were almost exhausted, he had succeeded in pro- 
ducing a smokeless and reportless gunpowder of such transcendent 
merits as bid fair to revolutionise the art of warfare. Be this as it 
may, in the account of some recent gunnery trials carried out at 
the proving ground at Haruki, Senshu, in the presence of Marshal 
Prince Komatsu, Viscount Katsura, Minister of War, Marshal 
Marquis Oyama, and several other distinguished officers, it is said 
that experiments with this powder, used from a 28-centimetre 
howitzer, gave very satisfactory results. 

A big gux.—On the same occasion the first 27-centimetre gun 
made in Japan, on which the Osaka Arsenal has been occupied for 
upwards of a year, was also tested. The gun was laid for a target, 
10 metres by 5 metres, at a range of 1500 metres. The first two 
shots missed, but the third struck the target near one of the upper 
corners. The weather was rainy and unfavourable. A trial for 
range was next made, and the shot—elevation not stated—is said 
to have dropped into the sea at a distance of 12,000 metres. The 
trial for penetration was next made, and ‘‘ two steel plates more 
than 14ft. thick were easily pierced at a distance of 100 metres, 
the fragments scattering over 140 or 150 metres round.” The fore- 
going report, evidently not written by an expert, does not count 
for much, but it is a point worth noting that guns of this calibre 
have been successfully manufactured in Japan. 

A steel foundry is about to be started at Kitadempo, near 
Osaka, under the title of the Nippon Steel Foundry Company, by 
Mr. Naoteru Kataoka, who has acquired for that purpose the 
premises of a woollen factory which recently became bankrupt. 
The capital of the undertaking is 230,000 yen, and the capacity is 
estimated at from 6 tons to 8 tons per day of twenty-four hours. 
1500 tons of pig iron has already been laid in, active work will be 
commenced in a few days. The works, which at the commence- 
ment will employ about fifty men, will be under the immediate 
charge of Messrs, Kyutaro Yamazaki and Yonosuke Hamuro, two 
engineers who, after graduating in the Tokyo Technical School, 
were sent over to Germany with the commission appointed by the 
Government in connection with the installation of the Imperial 
Steel Foundry. Mr. Yamazaki served a practical course for a 
considerable time at the Gutehoffnungshutte Works, and Mr. 
Hamuro, I believe, at another German establishment, before they 
returned to Japan. It is said that Messrs. Mitsui and Co. are 
largely interested in the new venture, which it is hoped will be 
more successful than a previous one started a few years since at 
Nazoya, of which very little has been heard since ; but in that 
case both the practical experience and the influential backing-up 
were wanting. But, as a friend of mine remarked, if it takes three 
generations to make a gentleman, how many does it take to make 
ae or a steel maker? There is something in heredity after 
all. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


A GREAT deal of work continues to be under execution at the 
various engineering establishments throughout the district, and 
the demand for material is consequently heavy. Sellers of all 
classes of iron and steel were very firm on Change in Birmingham 
this—Thursday—afternoon in their quotations. Fuel still con- 
tinues very high, and consequently productive costs remain heavy. 
For North Staffordshire pig iron 77s. to 79s. is asked, and for Derby- 
shire 76s, to 78s., whilst Ractiaelen and Leicestershire descrip- 
tions are still quoted 75s. to 77s, All these values are adhered to 
with increasing firmness, for the usual case in fuel which is generally 
experienced about this season is this year conspicuous only by its 
absence, and the consequence is that the coal bills of blast furnace 
proprietors, and of mill and forge owners, are enormous. 
Staffordshire part-mine pigs are quoted 75s. to 77s. 6d., and 
cinder forge 72s, 6d, to 75s. There is a good demand for these, 


and also for the various grades of all-mine, which ay ee 
from 77s. 6d. for serviceable up to 82s, 1D Price 
qualities, and on to 90s. to 100s, for best. A’ gost “it 
was done in manufactured iron. Galvanised corrugated e 
f.o.b, Liverpool, remain at £15. An increasing uan 
machinery is being used in this trade for flattening purpo: 
some of the leading firms have just laid down several new m,42™ 
of this description, which will effect a further saving in the’ . 

i Use of 
spelter, Ordinary sheets, singles, are £10 lis. to £1]. dout) 
£10 17s. 6d. to £11 2s. 6d.; and trebles, £11 10s. to £11 \5o% 
gas strip £10 5s, to £10 10s, is asked, and for nail rod and 
iron £10 15s, to £11 5s, Mivet 

Steel is in good call at £9 12s. 6d. to £10 for mild stee} 
£9 12s, 6d. to £9 17s. 6d. for steel plates. Fuel is very fj 
Rough slack, 9s, to 10s. 6d.; fine slack, 7s.; manufacturin spied 
13s, 6d. to 16s.; gas cokes, 17s, 6d. and 18s, 6d, B coal, 

A so deal of interest is taken in this district jn the 
pose establishment in London of a gold mint for India, Pro. 
is expected that the machinery will be ordered from Birmin, oh 
The premises will be erected as a branch of the Royal inti 
London, and will thus rank with the Australian mints, as dist o 
from the silver mint already possessed by Bombay, which js <0 
the absolute control of the Indian Government. It is not ya 
decided that Bombay will be chosen as the locality for the 
mint, and reports are now in the course of preparation dealj a 
only with such sites in that city as seem to be suitable, a 
with the general question as to whether Bombay is the best ay, i. 
able place for the purpose, At present nothing can be saiq a 
whether the coining presses will be produced in Birmingham i 
elsewhere, and some machinery at present used in the minting t 
the silver dollars may possibly be utilired. In any event, howerer 
the contract will not go to a continental firm. f 

A sudden subsidence of the bed of the Birmingham and Wolver. 
hampton Canal at Winson Green has recently occurred. It appear 
that for some time past the city authorities have been engaged jy 
connecting the sewerage system with that part of Smethwic 
The work necessitated the construction of a sewer from Wellingtoy, 
street at Winson Green, passing underneath the London ani 
North-Western Railway line across a piece of waste land known q 
the ‘‘ Loop Hole,” and beneath the bed of the canal into Heath 
street. The work had proceeded to within 2ft. of the other sid 
of the canal, and 38ft. 6in. had been bricked in. About 9,30 the 
water came pouring down into the sewer, and fortunately, as ; 
sharp look-out had been kept for any indications of a leakage, the 
workmen had every opportunity of making good their escape, 4 
dam was promptly placed at ‘‘the stop,” and another at a sp 
about half a mile away, where the railway crosses the canal, the 
traffic to some extent was neat. and the boats coming into the 
city from the Cannock Chase district will, until the damage js rp. 

ired, have to make a long detour round +4 the Tame Valle, 

‘anal, and through Aston, while those travelling to places on the 
Smethwick side will have to go through Wednesbury. Otherwix 
no one suffers but the canal company and the Corporation, 

The old world village of Hadley, near Wellington, Shropshire, is 
undergoing a remarkable transformation, owing to the introduction 
of a new and important industry in the shape of the production, on 
an extensive scale, of electric cars. The old Castle Ironworks, 
which for some years have lain idle, and are now partially dis. 
mantled, have been taken over by a North-country syndicate, 
and reconstructed for the purposes of this new industry. 
The works, which are now nearly completed, cover ‘4 
large area, the main avenue which runs _ through the 
centre being 250 yards long, from which on either side extend 
numerous and extensive workshops, one of which has a length of 
over 500ft. The works and plant will be equal to the production 
of 1000 electric cars per annum, and employment will be found for 
about 800 workpeople. Three huge dynamos will work electric 
motors in all the different workshops, and also supply the light, 
and there will also be four powerful steam hammers for heavy 
forgings. The number and variety of wood-working tools and 
appliances will almost be beyond computation, and the numervu: 
drilling, planing, and polishing machines are to be all worked by 
electric power. The entire establishment when complete wi 
be unique so far as Shropshire is concerned, and will, it is said 
have no serious rival in the Midlands, It is also intended to build 
at Hadley a model industrial village of approved artizans’ dwell. 
ings, with reading and recreation rooms; and already over one 
hundred dwellings are in course of erection. 

The Cannock Chase portion of the district is now drawing the 
trade to itself, and the relative outputs of itself and the Black 
Country have completely changed positions. Cannock Chase nor 
leads with an output of five and a-half million tons per annum, a 
against three million tons produced by the Black Country. 


NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Maxuchester,—Business in iron market here still drags on in a slor 
inanimate fashion, and although there was a full average attend- 
ance at the Manchester ‘Change meeting on Tuesday, nothing of 
any — was being put through either in raw or manufactured 
material, For pig iron there was only the most limited inquiry, 
and although warrants had recovered somewhat from the consider- 
able drop in prices during the week, there has generally been 4 
very decided easing down since my last report, and makers have 
pe! give way to meet the market. The chief feature of the 
week has been an official reduction of 2s. 6d. by the Lincolnshire 
pig iron makers, who are understood to be in most cases fully sold 
over the next three or four months. This brings their list bas: 
for No. 3 foundry, delivered Manchester, to 78s. net. Derbyshire 
and Lancashire makers have nominally not made any quoted 
change in their foundry prices, but these are easier, 80s. to SIs 
net representing the full figure for Derbyshire, and about 81s, 64. 
to 82s., less 24, for Lancashire, delivered Manchester. In forgt 
qualities Lancashire makers have had to follow the reduction in 

incolnshire, and, delivered Warrington, the respective quotations 
are now 76s. 8d. net for Lincolnshire, and about 78s. 6d., less 2}, 
for Lancashire. Makers’ quotations for both Middlesbrough ant 
Scotch brands are lower, and there is a disposition to further 
concessions on orders for extended delivery. Middlesbrough 
foundry brands, delivered by rail Manchester, now scarcely 
average more than 83s, 4d. net, although nominally one ¢ 
two special brands are quoted about 1s. above these figure 
Scotch iron, delivered Manchester docks, is quoted about 
81s. 6d. to 82s., less 2h, for Eglinton and Glengarnock, but 
sales have been made at under these figures. For Americal 
pig iron, although there is very little just now actually on hand 
that is unsold, prices are also easier, 79s. net being quoted for 
delivery Manchester docks. Moderate arrivals are expected 
within the next three months, when the lumber shipments ar 
made, whilst considerably larger quantities are reported to. 
coming forward later on in the year, when the cotton shipping 
season sets in, 

In the finished iron trade the new business giving out continues 
small, but manufacturers report the position excoadingly 
far as bars are concerned, and it is anticipated that the lesset 

roduction during the summer months, of which there are already 
indications, will more than counterbalance any probable slacken!0é 
in requirements. In other descriptions of manufactured mater 
however, the position is not quite so strong. Sheets are in om 
indifferent request, with an easier tendency as_regards prices, S 
in hoops manufacturers are not more than holding their 0¥? 
Delivered Manchester district £10 5s. remains firm as the minimu? 
basis for Lancashire, and £10 10s. for North Staffordshire ooh 
sheets are quoted £11 10s., and for small lots makers are not = 
below this figure, but for quantities they would be open to “" 
Hoops are steady at list rates of £10 12s. 6d. for random, 
£10 17s, 6d. for special cut lengths delivered Manchester dist” : 
and 2s, 6d. less for shipment. Nut and bolt makers rep? 
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. isk inquiry, but not so pressing as it was a short time back 
ad of 20s, per ton is not being maintained in 
al he position in the steel trade presents no material change, and 
Ithough large exports of manufactured material are reported 
from t e United States, it is only in exceptional cases that prices 
of English makers are affected to any really appreciable extent. 
Hematites are only in moderate request, and makers at their full 
noted rates are just now | out of the market. For 
titlets there is a fair inquiry, and £7 10s. net, delivered Man- 
is got on occasional sales, but this cannot be regarded as a 


Paget Ba Steel bars still range from £9 10s. and £9 12s. 6d. up 
to £9 15s. For boiler plates the associated makers’ quotations are 
firm at £10 5s., less 24, delivered here ; but this price is not being 


» readily got. 
leading branches of the engineering trades are kept fully 
engaged, and amongst boilermakers, locomotive builders, and 
engine builders, particularly those supplying the best types suit- 
able for electrical work, not only is activity well sustained, but 
there is no falling off in the weight of new work giving out. In 
other sections of trade there are undoubted indications of quiet- 
ing down, no doubt in some measure due to a good deal of work 
being just now held in abeyance owi to the present 
high prices. The returns of the trade union societies, how- 
ever, show no falling-off so far as employment is concerned. 
The Amalgamated Society of Engineers has less than 2 per cent. of 
the total ship on loyed benefit, whilst in the Man- 
chester district there are only 14 per cent. on donation, trade being 
reported as in a “‘ prosperous ‘state,’ with no apparent likelihood 
of a falling off for some time to come.” he Steam Engine 
Makers’ Society returns the proportion of unemployed members 
throughout the organisation as about 4 per cent., with practically 
a clear list in this immediate neighbourhood, In the Machine 
Workers’ Association there are about 14 per cent. of the total 
membership on out-of-work support, and locally 14 per cent., 
whilst at Horwich, Barrow, Ashton, Blackburn, Lancashire, Crewe, 
Wigan, and Liverpool, the branches of this society report no 
members on trade donation, 

At a meeting of the Manchester Geological Society, held on 
Friday last, in the Mining School, Wigan, Mr. Richard Sutcliffe 
raised the question of improvements on the present methods of 
mine sinking, which, he observed, were still of the most anti- 
quated character, and described a mechanical sinking plant 
designed by himself, which he claimed would enable both the 
time and the cost of sinking to be very considerably reduced. 
This plant, which had already been successfully employed in 

ially sinking a mine shaft, consisted of a cutting barrel, 
19ft. 10in, diameter, 3ft. high, composed of eight segments, and 
carrying chisels or cutting tools on its under edge, thirty- 
two of these tools making a set. The tools were arranged 
to bring the total width of the channel cut to about 6in. 
Four arms, 7$ft. wide at the bottom, tapering off to 2ft. 3in. 
wide at the top, and 6ft. high, were fixed on the top of the 
cutting barrel, and carried slide blocks to work in guides and 
cylinders for four hydraulics, There was also an annular rack 
casting in four parts, and of channel section, having cogs on the 
upper surface of the top flange, and a plain flange on the bottom. 
Ths framework was composed of double channel section steel 

irders, on which the motor and driving gear were fixed, and 
neath which the horizontally rotating parts were suspended, 
bearing on four vertical carrying rollers. The motors that had 
been used were two inverted vertical engines, 10in. diameter and 
10in, stroke. One cylinder, or a single engine, was placed on either 
sideof the machine, friction being thereby reduced to a minimum. 
The machine, which weighed about 25 tons, was easily started, 
stopped, or reversed, and could be quickly put together or taken 
to pieces on the pit bottom. The motive power might be com- 
wressed air, electricity, steam, gas, or oil—the first-named, of course, 
ing always preferable for use in pits. 

At the same meeting, Mr. James Ashworth read a paper on 
“Safety Lamp Failures and their Effects,” in the course of which, 
after giving numerous instances of failures that had taken place in 
this country, he said these would be sufficient to prove that there 
was every possible difference between the margin of safety pos- 
sessed by a safety lamp when exposed to an atmosphere of fire- 
damp and air, and when exposed to one. composed of mixtures of 
fire-damp, coal dust, or other dust and air. It was of vast importance 
to know the margin of safety, if any. It wasa most unfortunate 
circumstance that neither the Mines Accident Commission nor the 
Commission on Explosions from Coal Dust ever touched on the 
influence of dust on safety lamps, but this influence might be 
realised when they considered that the particles of coal dust or 
other dust always floating along in the air-current of a coal mine 
were so small that they would pass through the gauze mesh with- 
out trouble, and if from any cause gas was burning within the 
gauze, or the gauze was, in addition, red-hot, no great stretch of 
imagination was required to estimate what might result from such 
acombination. The most dangerous condition to which a safety 
lamp might be subjected in the everyday life of a coal mine was 
when a lamp was suddenly raised into an atmosphere of fire- 
damp containing very little air, or when a ventilating current con- 
taining an excess of fire-damp suddenly surrounded a lamp, or, 
rtp it as a down-current, suddenly filled the lamp from 
the top and crushed down the wick-flame. Such a state of risk, 
especially if aided by a little suspended coal-dust, was fatal to all 
—_ which admitted of a reverse current being formed within 

em. 

In the coal trade a gradual easing down in the pressure of 
demand is reported generally. Supplies of nearly all descriptions 
of fuel are becoming more plentiful, and although the principal 
collieries are mostly moving away readily what they are raising, 
and in some instances are still short to meet all the requirements of 
their customers, the output, taking it all through, may be said to 
bein excess of the demand, and as in some descriptions of fuel 
supplies are coming in from other districts, the position is that in 
the open market buyers are not only able to obtain without difficulty 
all that they require, but in some instances at lower prices than 
have recently been ruling. The colder weather of the past week 
has tended to keep the better qualities of round coal moving away 
for house-fire purposes, and prices are firm at full list rates. Steam 
and forge coals continue in active demand, and with supplies of 
these not at all in excess of requirements, prices are readily main- 
tained at full rates, averaging about 12s, 6d. to 13s, for ordinary 
descriptions, at the pit. 

e principal locomotive fuel contracts have not yet been 
settled, but 13s. 6d. has been got for supplies of some of the better 
qualities, and it is expected that the general contracts will be 
concluded on the basis of 13s. at the pit. In gas coal contracts 
are gradually being concluded at about 13s. 6d. to 14s, for medium 
sorts, and 14s, 6d. to 15s, for the best qualities of screened gas 
coal at the pit. 

Engine fuel, as ch, wag last week, is being offered more plenti- 
fully on the market here, not so much as the result of any surplus 
at Lancashire collieries as owing to extra quantities coming in 
from the Midlands—chiefly Staffordshire—in consequence of the 
continued strike at the Potteries. Pit prices of Lancashire collieries 
are unchanged at about 10s. 6d. for common, up to 11s. 6d. for best 
qualities of slack, but engine fuel from other districts is being 
offered at about 1s. per ton below Lancashire prices, and 6d. under 
tates which were being quoted a week back, 

Shipping demand is only moderate, and the official basis for 
steam coal has now been fixed at 15s, 3d. delivered Mersey ports. 
Business however, is being cut up a good deal by merchants who 
‘ave still deliveries to come in under low-priced contracts, and 
bea ga are offering at figures much below what coalowners are 
. In the coke trade a very strong tone prevails, and in some 
instances manufacturers are quoting an advance upon current 
rates for forward contracts, 

Barrow,—There is an easier tone in the hematite iron market, 


in sympathy with the depression in the warrant market, and prices 
of warrants, sellers, went down during the week as low as 79s. 4d. 
net cash, but they have since improved to 81s. 6d, buyers 4d. less ; 
and prices are likely to improve further, because stocks continue 
to be reduced week by week, this week’s reduction representing 
6741 tons, and making the clearance 99,388 tons since the — 
ning of the year, and leaving still in hand 98,459 tons. Thus 
warrant stocks have been reduced by over 50 per cent. since 
Christmas. This fact in itself is sufficient to give increased 
strength to the market. Makers are only working forty- 
two furnaces, and two of these are on spiegeleisen, being the same 
number as were in blast in the corresponding week of last year. 
Makers are quoting 85s. to 86s. 6d. per ton net, f.o.b., for 
mixed Bessemer numbers. They are very fully employed, and 
are well sold forward. 

Iron ore is in very strong and full demand, and raisers are likely 
to be able to give fuller supplies of native raw material in conse- 
page of the important discovery of large and almost inexhaust- 
ible deposits of iron ore in the Egremont district of Cumberland. 
Explorations are being made on a comprehensive scale in the 
Furness district, and it is probable new finds will be made here at 
an early date, as the indications are very satisfactory in various 
places. Good average native ore is selling at 18s, per ton, and best 
Spanish sorts are at 22s. delivered at West Coast ports. 

There is much life and activity in the steel trade of this district, 
and although in some departments lower quotations are ruling for 
certain classes of steel such as ship plates, makers are well em- 
ployed on old orders, and prices are firm for rails, especially at 
£7 10s. for ordinary heavy sections, and £9 for light sections, 
while plates are at £5 5s. to £8 7s. 6d. 

Very considerable activity is observable in the shipbuilding and 
marine engineering trades, and especial activity is observable in 
the gun mounting department, where orders are held that will take 
many years to get through. Shipbuilders will probably be ready 
to book new orders now, as the work in hand, although of con- 
siderable magnitude, has passed the initial stages, and there is 
room consequently for new orders to follow on in rotation. 

The coal and coke trades remain very firm, and orders are 
decidedly plentiful, while prices are unchanged at high figures. 

The shipments of iron last week from West Coast portsrepresented 
12,314 tons as compared with 18,572 tons, and steel 7211 tons as 
against 12,486 tons in the corresponding week of last year, a 
decrease in iron of 6258 tons, and a decrease in steel of 5275 tons. 
The shipments to date represent 311,115 tons of iron and 154,287 
tons of steel, compared with 183,573 tons of iron and 194,729 tons 
of steel, an increase in iron of 127,542 tons, and in steel a decline 
of 40,442 tons, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Ix the Yorkshire coal trade the situation remains as last 
reported. It is quite clear now that there will be no reduction 
whatever in the values, even of house coal, as the season advances, 
The decision to raise the price of gas and locomotive fuel by a 
minimum amount of 5s. per ton will have the effect of preventing 
any relief on the consumers’ house coal bill. Indeed, the agents 
for the leading coal companies are advising their friends to renew 
their supplies before the date when the advances with large con- 
sumers will take effect. These advances will not be precisely 
similar all round, Several of the companies who had their previous 
supplies on favourable terms will now find the difference betwixt 
the old rate and the new run into something like 6s. 6d. per ton. 
The advance, abnormally large as it appears, has, in fact, been 
paid for some time past by large consumers who have had to buy 
their coal in the open market. There is no doubt whatever that 
the new railway contracts will run to about 16s. 6d. per ton for 
Barnsley hard coal, which is stated to be the highest figure ever 
obtained for locomotive fuel. In house coal, best Silkstones are at 
— quoted, at the pits, at 14s. 6d. to 15s, 6d. per ton; Barnsley 

ouse, 13s, 6d. to 14s, 6d. per ton. 

In steam coal the inland consumption is firmly maintained for 
the home trade, and there are increased requirements for export, 
with every prospect of,the demand being still greater. Current 
pit quotations for Barnsley hard coal range from 15s. 6d. to 16s. 
per ton. In gas coal, which has been in exceptional request owing 
to the dull weather, the supplies have not been i the re- 
quirements of the companies, Engine fuel keeps scarce and dear, 
values steadily getting firmer. Nuts at present make 11s. 6d. to 
12s, 6d. per ton, and screened slack 9s. 6d. to 10s. per ton. Coke 
continues to be made in enormous quantities, yet these are readily 
absorbed by the market. Prices are high, the best washed coke 
fetching 21s, to 22s., ordinary smelting coke 18s. to 19s. at the 
ovens. 

The iron trade has not been quite so brisk during the last ten 
days. A feature of the trade has been the placing of American 
iron on the market. If these parcels are to be followed by con- 
tinuous —, the upward tendency will at once be checked, and 
trade will become steadier ; but so far there is a greater demand 
for bar iron than can be met. In steel the production keeps at 
high-water mark, the large engineering echelibiaunente requiring 
very heavy quantities. The turn the war has taken is appreciably 
affecting several important trades, engineers’ steel and tools being 
busy on South African account, through the railways having returned 
into British hands. Wheels, axles, springs, buffers, and al kinds of 
railway accessories, are being freely ordered, and shipments for 
certain markets are being urgently pressed for. War-office re- 
quirements continue to be large, ranging over almost all kinds of 
engineering tools to horse rasps, the demand for the latter having 
been something extraordinary during the last three or four months. 
Military material is still being produced in great weights and with 
remarkable rapidity. 

In the lighter trades there is not a great deal doing in several of 
the departments, the London demand being considerably less than 
usual, The call for sterling silver goods, still a leading feature of 
local business, has considerably lessened the trade in electro-plated 
wares. Cutlery manufacturers are doing a fair amount of work, 
particularly in table cutlery, but all round the state of the lighter 
staple trades can scarcely set down as satisfactory, a consider- 
able number of the workers being inadequately employed. 

The oldest coal merchant in Sheffield, Mr. W. L. Littlewood, 
died on the 11th inst., aged 72. Mr. Littlewood, who had been 
over half-a-century in the trade, used to tell of how he received 
1s. a load to remove the small coal from Earl Fitzwilliam’s 
collieries, This small coal is now scarce at 10s, to 11s. per ton ! 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


WHILE the warrant market has been more erratic than ever this 
week, and prices of warrants have touched lower figures than 
have been known since the middle of March, the general iron 
and steel trades have shown, on the whole, better features ; 
indeed, not since before Easter has there been so much disposition 
to buy. But the buying is for early delivery only, consumers not 
having regained confidence to — for forward delivery ; in 
fact, they seem to be much in doubt as to the probable course of 
the market during the latter part of the year. The insignificant 
stocks, the stationary rate of production, and the extraordinary 
prices that are quoted for all raw materials, but particularly for 
fuel, led many to believe that any fall in prices will be of small 
extent. On the other hand competition with other districts 
becomes keener, the prices of Cleveland iron being very high in 
comparison with those charged in other centres of the trade. But 
as all the makers are wellsupplied with orders, they are in no hurry 
to sell, Their deliveries to the Continent, which slackened in the 
first ten days of the month, are on a higher scale again, and iron is 


more freely drawn out of the public warrant stores. On this 
account the fluctuations in the prices of warrants have not so much 
influence on the general prices of pig iron as might have been 
expected, even when they are aided by less favourable news from 
the United States, where the production appears to have more 
than overtaken the consumption, and some of the large firms are 

inning to cut in prices. 

he best prices this year for warrants were obtained in the week 
ac to Easter, since which time Cleveland warrants have dropped 

. 1d., and Scotch 9s. 14d. The Scotch market, until lately the 
backbone of the export trade of this district, is now almost closed 
to Cleveland iron, because Scotch iron can be obtained at so 
much cheaper rates. Generally the quoted price of Scotch 
warrants is 4s. to 5s. above Cleveland warrants, and it has been 
as much as 10s. above, but the tables are now turned, and this 
week Cleveland warrants have been as much as 5s, above Scotch— 
an unprecedented difference. Under these circumstances very 
little Cleveland iron is finding its way to Scotland. Last year 
about 1400 tons daily went from this district to Grangemouth and 
other Scotch ports ; now the quantity is under 500 tons, and much 
of this in completion of contracts made when prices were consider- 
ably below what they now are. As long as the deliveries to the 
Continent continue on anything like the present scale, the loss of 
the Scotch trade is not much felt; but it will be necessary to 

ain it when times become quiet, and a lower range of prices 
will have to rule, though before that can be brought about the 
cost of material, particularly coke, will have to be reduced. Coke 
now is at a price altogether out of proportion to pig iron, With 
No. 3 Cleveland G.M.B. pig iron selling at 75s., medium coke 
should not be more than 25s. per ton delivered at the furnaces, 
but it is now at 29s. 6d., sellers having further advanced it this 
week, and it is not readily obtainable even at that. 

Pig iron makers this week have generally kept their price for 
No. 3 Cleveland pig iron at 77s. per ton f.o.b., and the lowest 
that has been reported as being taken by them was 76s. Mer- 
chants, however, have done business at 75s., and would not take 
less, even though on Wednesday Cleveland warrants were down to 
72s, 103d. cash sellers, and could not be sold even at that low 
figure. No. 4 foundry has been steady at 74s.; and grey forge, 
mottled, and white, all at 73s., as the quantity of any quality 
available for sale is very small. 

Middlesbrough hematite iron is dearer than the hematite pro- 
duced in other districts, but the situation here is so much better, 
for while only about 2400 tons of hematite are in the public 
warrant stores in Cleveland, over 100,000 tons are held in those of 
Cumberland. Moreover, none of the 2500 tons of Middlesbrough 
hematite comes on the market, as the holders are not yet pre 
to sell at present, and their warrants are never quoted on ’Change. 
It is impossible to name their value, which must certainly be a 
good deal more than West Coast warrants, these being down 
as low as 79s. 6d. cash on Monday, but they have been somewhat 
better since, closing on Wednesday at 80s. 4d. Makers in this 
district have no stock, and they quote for mixed numbers 87s., a 
small quantity being sold at 86s. 6d. Rubio ore is not obtainable 
under 21s. per ton, delivered at wharf on Tees or Tyne, the freight 
from Bilbao having risen to 6s. 74d. 

The exports of pig iron from the Cleveland district are now on 
a brisker scale than they were in the early part of the month ; up 
to Wednesday night they reached 55,086 tons, as compared with 
52,475 tons last month, and 72,026 tons in May, 1899, to 16th. 
The stock of Cleveland pig iron in Connal’s warrant stores on the 
16th was 24,899 tons—decrease this month, 3479 tons; and of 
hematite, 2487 tons—decrease, 1573 tons. 

The manufactured iron and steel trades are showing more life 
this week, the inquiry being brisker in most branches, and prices 
are stiffer, producers being rather independent, as they are well 
supplied with contracts, and consider the prospects generally satis- 
factory, especially as there appears to be more doing in those in- 
dustries that consume iron and steel largely. Common iron bars 
are firm at £9 10s. per ton, best at £10, and double best at £11, 
all less 24 per cent. f.o.t. The Richmond Rolling Mills, at Stock- 
ton-on-Tees, after being closed for over a year, have within the 
last few days been re-opened for the manufacture of bars, hoops, 
and strips. The new proprietor is Mr. James Riley, late of 
Glasgow, who has rebuilt the puddling furnaces which the late pro- 
prietors dismantled, as it is almost impossible now to buy the 
puddled bar from other works. Iron ship plates realise £8 10s.; 
steel ship plates, £8 7s. 6d.; iron ship angles, £8 7s. 6d.; and steel 
ship angles, £8 5s., all less 24 per cent. f.o.t. The rail makers are 
well situated, having plenty of work on hand, and £7 lds. net at 
works is the quotation for heavy sections, notwithstanding that 
less seems to be quoted in America. Cast iron railway chairs have 
been raised to £4 17s. 6d. net at works, and plain cast iron columns 
range from £8 2s. 6d. to £8 7s. 6d. net. ; 

The engineering industries are well occupied, but prices have 
been pretty nearly stationary for some time, as it has been found 
that any advance would check business, and the margin for profit 
has been considerably curtailed, because the cost of materials has 
been raised in nearly all cases. This is the reason why the engi- 
neering employers in this district have adopted a non possumus 
attitude with regard to the advance of wages which the men 
claimed—2s. 6d. per week on time, and 74 per cent. on piece rates, 
It is the third time the men have applied for the advance, and 
each time they have informed the men that circumstances did not 
warrant them in conceding the amount asked for. Neither are 
they prepared to submit the question to arbitration, but they make 
an offer, viz., to guarantee that for the next twelve months there 
shall be no general reduction of wages. From this it may be in- 
ferred that they have plenty of contracts on hand, or reasonable 
expectation that there will be no slackening of operations, or any 
appreciable reduction in prices. It remains to be seen whether 
the men will accept this offer. They threatened that if the ad- 
vance were not conceded they would cease to work overtime. With 
respect to the application of the engineers employed at the ship- 
building yards, the masters do not see their way to grant any ad- 
vance, and do not go so far as their brethren engaged in the 
engine-building branch, for they do not make any offer to guarantee 
that there shall not be any reduction within the next twelve months. 
They hold, in fact, that the best of the trade is past, and that it is 
already going back. The unprecedented increase in the price has 
undoubtedly limited very considerably the distribution of orders 
for new vessels of late, but that has been necessitated by the dear- 
ness of materials, and it can hardly be expected that, in face of 
this falling off in the d d, the shipbuilders will be prepared to 
concede substantial advances in wages. 

The Blyth Iron Shipbuilding Company, which recently bought 
the establishment of the Blyth Dry Dock Company, are about to 
make a further extension of their premises, and the plans thereof 
have been approved by the Urban District Council. 

The Tees Conservancy Commissioners have elected Captain H. W. 
Livett, of Gravesend, commander of the Orient liner Ormuz, as 
harbourmaster for the river Tees, at a salary of £350 per annum. 

Parliament has sanctioned the agreement made between the 
Marquis of Londonderry and the North-Eastern Railway Company 
for the sale to the latter of the Londonderry Railway—Seaham to 
Sunderland—and the company undertake to construct with all 
reasonable despatch their Hartlepool and Seaham Harbour Railway, 
and the railway called the Seaham Harbour Branch, so as to form 
a connection between the railways of the — at Seaham 
Harbour and the Hartlepool and Seaham Harbour Railway. 

The coal trade of the North of England is in a very prosperous 
condition, indeed it is doubtful whether it was ever more prosperous 
or brisker than it is at present ; demand exceeds supply, large 
though the latter is, and very satisfactory prices are realised for all 
kinds of coal. For best steam coals 19s. per ton f.o.b,. has to be 
paid, and smalls cannot be bought under 13s., while 13s. 6d. is geners 
ally paid. Gas coals realise 1/s., and coking coal is about the same 
price, in fact 17s. 9d. f.0.b. has been paid for some for delivery next 

ear. It is reported that the Netherton Colliery, in Northumber- 


and, which has been idle for many years, is to be reopened ; indeed, 
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the Bedlington Urban District Council have had before them plans 
of a wagon way to be constructed from the colliery to Choppington, 
where a junction with the North-Eastern Railway will be made. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow pig iron market has been very irregular this week. 
There was a severe decline in prices towards the end of last week, 
and the fall continued on Monday. A good deal of iron was 
subsequently bought, largely, it is alleged, by ‘‘bears” to cover 
eversales ; the price accordingly made a smart improvement. 
Subsequently, however, rates fell away again, and fluctuations 
haye since been frequent. Except at the beginning of the week 
the amount of business done does not seem to have been very 
large. Scotch warrants have sold from 69s. to 68s. 3d., and up 
to 70s. 8d. cash, and 69s. 1d. to 68s. 9d., and up to 70s. 74d. one 
month. A small business has been done in Cleveland warrants at 
73s. 3d. for delivery in nine days, and 74s. 04d. and 74s. 1d. cash. 
The business in Cumberland hematite warrants has varied from 
79s. 6d. to Sls. 6d. cash, and 79s. 5d. to 81s. 74d. one month, a 
quantity of this iron being also sold at 79s. 4d. for delivery in 
seven days. 

There are very conflicting reports as to the actual state of busi- 
ness for future delivery. It is ide question that the very high 
prices recently current for raw iron have seriously affected fresh 
contracts, in quite a variety of directions. This state of matters is, 
indeed, pretty much reflected in the condition of the warrant 
market, the business being for immediate delivery, with practically 
no higher price obtainable for future dates. 

The current consumption of pig iron does not appear to have 
materially slackened. Although the output is as large as ever, the 
reduction continues in stocks. There has been a decrease during 
the week in the Glasgow warrant stores of 4862 tons, making the 
total reduction since the beginning of the year 99,415 tons. 

The prices of Scotch makers’ iron are as follows: — Govan, 
f.o.b. at Glasgow, No. 1, 72s. 6d.; No. 3, 72s. Monkland 
not quoted. Yishaw and Carnbroe, Nos. 1, 79s. 6d.; Nos. 3, 
78s.: Clyde No. 1, 88s.; No. 3, 78s.; Gartsherrie No. 1, 
88s. 6d.; No. 3, 78s. 6d.; Summerlee No. 1, 92s. 6d.; No. 3, 
80s.; Calder No. 1, 90s.; No. 3, 80s.; Coltness No. 1, 92s. 6d.; 
No. 3, 79s. 6d.; Glengarnock at Ardrossan, No. 1, 86s. 6d.; 
No. 3, 78s.; Eglinton at Ardrossan or Troon, No. 1, 79s. 6d.; 
3, 77s.; Dalmellington at Ayr, No. 1, 80s.; No. 3, 77s. 6d.; 
Shotts at Leith, No. 1, not quoted; No. 3, 80s.; Carron at 
Grangemouth, No. 1, 90s.; No. 3, 80s. 6d. per ton. 

There are 85 furnaces in blast in Scotland, compared with 82 at 
this time last year, and of the total 40 are producing ordinary, 39 
hematite, and six basic pig iron. The output of ordinary pig iron is 
at the rate of nearly 2000 tons per week more than it was twelve 
months ago ; but the production of hematite, on the other hand, 
is about 700 tons less. The increase in ordinary iron is the result 
of the scarcity of Cleveland pigs, the imports of which into Scot- 
land are much reduced. 

A good deal of surprise has been caused in some quarters by the 
announcement that the Scotch steel makers have found it expe- 
dient to reduce their prices—the reduction in ship steel plates is 
from 5s. to 7s. 6d. per ton; bringing down the price to from £8 5s. 
to £8 7s. 6d. per ton, less the usual 5 per cent. discount for delivery 
in the Clyde district. The cost of building vessels has so greatly 
increased that orders are only being placed for very urgent trades. 
There is at the moment, too, a very decided slackness in the 
freight market. The rates obtainable for the hire of vessels are 
still comparatively good, but they are undoubtedly on the decline. 
Many of the owners of tramp steamers tuok advantage of the 
recent high markets to dispose of vessels at extra good rates, and 
as they obtained handsome profits on these transactions, they are 
not prepared to build substitutes at present, but will assuredly 
wait until shipbuilders’ prices are much lower. Abnormally high 
costs are operating to check business in other directions as well, 
and a severe reaction in markets is regarded as not altogether im- 
probable. 

There has been a large business doing this week in the coal 
trade. The export demand has been pressing in the last few weeks 
from the Baltic and elsewhere, and as a result the current ship- 
ments are much above the average. The clearances at the various 
Scottish ports have amounted to 236,342 tons, compared with 
216,682 in the preceding week, and 197,530 in the corresponding 
week of last year. e total shipments for the year, to date, 
amount to 3,652,477 tons, being 812,/78 larger than in the corre- 
sponding period of last year. In some quarters there seems to be 
an opinion that the rush of business to the Baltic has been some- 
what overdone, and it is reported that word has gone round to 
shippers that they ought to purchase with a little more caution, 
as the very high rates Bsn at Russian and other ports 
are threatening to put a serious check on business. In the 
meantime both shippers and coalmasters have their hands full. 
The tone of the market is firm all round. 

The leaders of the miners are agitating for a uniform working 
day of eight hours, and if this were adopted it would very con- 
siderably reduce the output. At many of the collieries the men 
have not been very particular about the hours, as they have been 
lifting heavy pays, but at last their leaders seem to be apprehen- 
sive that unless the output is curtailed there may be an accumula- 
tion of stocks, which would send down prices and consequently re- 
duce wages. 

Large quantities of coals have been purchased this week on con- 
tract by the leading corporations for delivery over the next twelve 
months. The Town Council of Glasgow asked for 600,000 tons, 
and the Gas Committee have accepted offers for 500,000, leaving 
100,000 to be fixed later, when probably the market may be easier. 
The prices paid for cannel coal are from 5s. to 7s. 6d. per ton over 
those at this time last year ; while splint coal for gas-making pur- 
poses, which now forms the great bulk of the coal used, has been 
bought at 4s. 6d. to 5s. per ton advance. These rates are repre- 
sentative of what is being paid by other towns, the variations of 
price in different cases being merely the addition of railway or 
steamboat charges for greater distances from the coalfields. 

The prices of coals, f.o.b. at Glasgow, are as follows :—Main, 
14s. to 14s, 3d.; steam, 14s. 6d. to 14s, 9d.; splint, 14s, 6d. to 15s.; 
ell, 15s, to 15s, 6d. per ton. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

REFERRING to my reference to pitwood last week, prices are 
certainly on the ascending scale. Sales were effected in Cardiff 
last week for 32s. 6d., at the beginning of this week 35s.; and 
mid-week small parcels, prompt, realised 49s. Fancy prices are 
certain, as much as 42s, bd. was paid this week, and I hear of one 
‘line ” concluded at 40s. for 500 tons prompt. Imports are weak, 
and high figures, in the present pressure for coal, certain. Foreign 
buyers are conspicuous in their coal purchases, France, Italy, 
Germany and Russia strongly so. On Saturday last Cardiff wound 
up a busy week by despatching 70,000 tons, foreign and _ colonial 
destinations. Both Swansea and Newport also exported largely 
last week, France importing from Swansea above 25,000 tons out 
of a total despatched from Swansea of 49,941 tons. Coal working 
in all districts is getting into a much more regular swing, meeting 
demand for home use and export fairly well. One of the excep- 
tions was at Dowlais, owing to pumping machinery breakdown, and 
on Tuesday some interruption due to the rumour that Mafeking 


_ had been relieved. 


The chief coals in demand are best steam and Monmouthshire, 
small steam continues firm, but there is not sucha pressure ; house 
coals and coals for manufacturing uses at last quotations continue 
unchanged. Prices are much about the same, and there has not 


been the upward rush in figures that some anticipated. The ten- 
dency is certainly towards increased firmness, and it is not at all 
unlikely but that one or two classes of coal will see higher quota- 
tions, 

Closing figures on ‘Change, Cardiff, this week were as follows :— 
Best steam, 22s. 6d. to 24s.; best seconds, 21s. 6d. to 22s.; ordi- 
nary seconds, from 20s. 6d.; best steam small, 16s.; seconds, 
15s. 6d.; inferior, 14s, 9d. to 15s.; best Monmouthshire large coal, 
2ls. 6d, to 22s.; seconds, 19s. to 19s. 3d.; No. 3 Rhondda, 22s, 6d. 
to 23s.; brush, 20s. to 21s.; small, 18s. to 19s.; No. 2 Rhondda, 
17s. 6d. to 18s, 6d.; through and through, 16s. 9d. to 17s.; small, 
lds. 6d. to 16s. 

Patent fuel continues brisk ; best, 21s, to 22s. 6d. Coke about 
the same ; furnace, 30s, to 31s, 6d.; foundry, 32s. 6d. to 33s. 6d.; 
special, 37s. to 38s. 

Mid-week I was informed by an authority who predicts a steady 
rise in coal prices, especially best steam, that a contract had been 
entered into at Cardiff for 1000 tons small at 17s. 6d. Another 
reason cited is that even inferior coals are being worked and sent 
to market. This often occurs in times of scarcity, and in strikes. 
During the last strike very secondary coal was sent to customers, 
with a result that it took some time for the coal firms to regain 
their good names. 

The prominence of Welsh coal is having the usual effect of 
inducing capitalists to secure takings. This week a Yorkshire firm 
having signed and sealed for a likely property at Hendre Forgan, 
Gilfach Coch, began operations, and another coal company in 
Wales is being floated—Groeswen and Caradog, capital £100,00(, 
London subscribers. 

Closing prices, Swansea, this week were as follows :—Anthracite, 
18s. to 18s. 6d.; seconds, 16s, 6d. to 17s.; ordinary large, 13s. 6d. 
to 14s.; small rubbly culm, 10s. to 10s. 3d. ‘Steam coal, 21s. to 
22s, 6d.; seconds, 18s.; bunkers, according to quality, 16s. to 
16s. 6d.; small, 14s. 6d. to 15s., delivered f.o.b. Swansea, cash 
thirty days, less 24 per cent. Bituminous coals according to 
arrangement. Patent fuel, 18s. to 20s. Coke: Furnace, 30s, to 
31s.; best foundry, 32s. 6d. to 36s. 

At the Bessemer Works good solid work is being carried on. At 
Dowlais this week, No. 10 blast furnace at the old works was relit, 
thanks to the arrival of importations of new hands, and, after 
being idle for several months, was successfully tapped, yield being 
satisfactory both in quantity and quality. In the Swansea dis- 
trict industries are generally doing well, the steel smelting works 
particularly so. Tube works active. Rails are in strong demand 
in all directions, and miscellaneous goods figuring strongly ; steel 
plates, billets, bars, well in evidence. 

Iron ore has been coming in more freely from Bilbao and 
Almeria. On one day this week 4363 tons came into Newport 
from Bilbao, and I note that Newport despatched nearly 1000 tons 
rails and tish-plates to Bilbao, medi for the Burgos connection 
and extensions. Amongst the pig iron exports into Wales last 
week were 1060 tons from Middlesbrough, with 80 tons railway 
chairs, 550 tons from Workington, 90 tons from Barrow, with 
65 tons steel rails, and 240 tons Glasgow, while two large cargoes 
of scrap steel came from Belfast. An irontmaster tells me that 
Wales has always been a good field for scrap. During the 
Napoleonic wars great quantities of cannon were brought to 
Dowlais furnaces. Probably these will be the destination of South 
African cannon after a time. The Patent Bolt and Nut Company, 
Newport, and Wright, Landore, are busy this week importing 
foreign ore. Prices range about 20s. to 21s. 

The close connection between Bilbao and Dowlais, and the scanty 
ranks of the labour market, have led to another importation from 
Spain besides that of ore. During the last week quite a little 
colony of Spaniards has made itself visible at Dowlais, and if the 
experiment should succeed the number will be increased. Cork 
also is sending in large numbers this week both to Cyfarthfa and 
Dowlais. 

A week’s shipments in connection with iron and steel at Swansea 
show the prevailing briskness, especially when it is considered that 
at the present time the freightage on the local lines is an im- 
portant item as well :--Imports, 1360 tons pig iron; steel scrap, 
402 ; tin plates, 196 tons ; steel rails, 74 ; iron ore, 5060 tons. The 
port trade is very encouraging at present. Good progress is being 
made by the Main Colliery at Skewen, where two shafts are being 
sunk, 

The fall in pig iron warrants, notwithstanding the prosperity of 
the iron and steel trades, is one of the problems which members 
on ’Change, Swansea, constantly discuss. Various reasons are 
assigned, more or less reasonable, to account for falling on vary- 
ing prices in the face of an average weekly declining stock of 10,000 
tons. One constant reason suggested is the speculative business 
prevailing, another the importation of American iron, which is 
constantly urged, though I am unable to trace destination of 
cargoes. Contracts, it is stated, have been signed. 

This week’s prices are as follows :—Pig iron: Glasgow warrants, 
69s. 7d., 70s. 8d., 70s. 84d. cash ; Middlesborough No. 3, 74s. O4d., 
74s. 1d., other numbers in proportion ; hematite warrants, 81s. 6d. 
for mixed numbers, Lob. Cumberland, according to brand. 
Welsh hematite, 90s. 

Welsh bars, £9 10s. to £9 12s. 6d.; angles at usual extras, f.o.t. 
at works. Sheet iron, £11 to £11 5s. Steel, £10 15s. to £11, with 
usual extras for higher gauges. Steel rails, heavy sections, £7 5s. 
to £7 7s. 6d. Sleepers, angles, channels, &c., according to section 
and specification. 

Bessemer steel: Tin-plate bars, £7 5s.; Siemens best, £7 7s. 6d. 
Tin-plates : Bessemer, steel coke, 15s. 9d. to 16s.; Siemens, coke 
finish, 16s. to 16s, 3d. ; ternes, per double box, 28 by 20 C., 30s., 
3ls., to 34s.; best charcoal, 16s. to 17s. Big sheets for galvanising, 
6ft. by 3ft. by 30 g., per ton, £15 5s, to £1510s, Finished black 
plate, £12 5s, to £12 7s. 6d.; Canada, £11 15s, to £11 17s, 6d.; 
galvanised sheets, 24 g., £15 to £15 15s. 

Block tin, £131 10s. to £130 10s. ; spelter, £21 10s.; lead, £17 5s.; 
copper, Chili bars, £73 10s. to £73. A cargo of 3244 tons came 
into Swansea this week from Port Nolloth. Business not quite so 
brisk as desirable. 

The strike amongst the firemen at Ebbw Vale has come to a 
conclusion. The men went out about a week, and returned to 
duty on Monday night. It is currently reported, and I have no 
doubt correctly, seeing that the wages are governed by a well- 
adjusted sliding scale, that the terms of settlement are not quite 
so good as the men enjoyed before the strike. 

A tin-plate manufacturer, commenting upon the situation at 
Swansea, and the disposition of one or more manufacturers to grant 
the demands of the men, contends that men are inconsiderate, for 
the advantages of machinery up to date are such that workmen 
are 33 per cent. better off than they were under old rules, ‘‘ Men,” 
said he, ‘‘can do as much now in eight hours as they could do 
formerly in twelve. The difficulty is in getting them to work regu- 
larly.” The last month’s total shipments, tin and block plate, are 
now complete, and show an increase of close upon 6000 tons, com- 
pared with April last year. Details are of interest: Russia took 
5130 tons, compared with 913; Norway, nil, against 45 tons; 
Denmark, 339 tons, as against 908 ; Germany, 1651 tons, compared 
with 2173 tons; Portugal, 250 tons, against 861; Italy, 849 
tons, to 678 tons; Austria, 226 tons, to 279 tons; Greece, 
2 tons, tonil; Straits Settlements, 540 tons to nil ; China, 62 tons, 
to nil; Japan, 148 tons to nil; Siam, 32 tons to nil; United 
States, 2531 tons to 2689 tons ; total, 17,877 tons, compared with 
12,058 tons. This week heavy loadings are due for New York, 
Mediterranean ports, Spain, and Holland, Last week there was a 
fairly good make, notwithstanding existing friction, 65,532 boxes 
being brought from works, and 46,600 boxes shipped. Present 
stocks, 255,171 boxes. Lydney sent a cargo of 130 tons last week 
to the Swansea Harbour Trust. In the tin-plate districts hopes 
are held out of a peaceful adjustment of difficulties, and in the 
best interests of trade it is to be hoped that this will be done. There 
is now the prospect of a continued improvement in Eastern demand, 
and the Russian sheet season is beginning to open out. Production 
of the finishing departments shows distinct improvement. 


The little cases of friction in the coal trade of the Western a; 
trict are in a fair way of being settled. One at Abercarn mde 
statement of the miners’ agent, was arranged ‘ by the aa 4 
element in the colony having been overcome.” At the ae 
meeting it was stated that some few disputes remained unsett} : 
The Chairman also pointed out one subject’ of contention which 
may prove to be the ‘‘cloud in the west” heralding trouble, a 
referred to the fact that small coal was then realising lds 2 
ton, and for this, in the majority of cases, the colliers do not, td 
pun: At the close of the meeting the question of Whits 
olidays came under discussion, 


NOTES FROM GERMANY, 
(From our own Correspondent.) 


THE aspect of the general iron industry in this county 
remains bright as before, and if in some branches the tone last 
week was just a trifle less animated than in the beginning of th 
quarter, there was still a considerable amount of firmness chown 
with regard to prices. Foreign orders have come in pretty free} 
With regard to the business transacted in the different depart, 
ments of the iron trade, nothing of particular interest can be 
reported. Sales effected upon the week were pretty large, and q 
good number of fresh orders have been secured in the raw as well 
as in the finished iron trades; but on the whole producers do not 
care very much for forward contracts, being fully occupied jn 
executing the work previously booked. 

Concerning the German coal trade, most favourable accounts 
continue to be given. Exceptionally high prices are quoted for 
engine fuel, as demand and inquiry are stronger than ever, and 
promise to remain very brisk throughout the year. Exports have 
been regular, and have even shown a slight increase so far gs 
Russia is concerned. House coal is, of course, quiet. In April of 
present year deliveries in coal, coke, and briquettes, from the 

Ruhr district amounted to 3,677,000 t., against 3,606,650 t. ; from 
the Saar district, 548,230 t., against 559,020t.; from Silesia 
1,347,860 t., against 1,270,440 t.; and from the three districts 
together, 5,573,090 t., against 5,436,110 t. for the same month in 
previous year. Increase was accordingly 2 per cent. for the Ruhr 
district and 6°1 per cent. for Silesia, while for the Saar district q 
decrease of 1'9 per cent. was noticeable. 

There is nothing of importance to be told with regard to the 
Austro-Hungarian iron business, the principal features last week 
having been a general stiffness, and, in many cases, an upward 
tendency in quotations, which promises to increase. Dealers are 
buying pretty freely in spite of raised prices, the general demand 
for manufactured iron being large. Austrian locomotive shops 
have been specially busy on foreign account lately, both Belgian 
and French railways having ordered locomotives, and there have 
also been inquiries coming in from Roumania and Bulgaria. The 
Wiener-Neustadt locomotive factory is at present engaged in ex. 
ecuting orders for the French Western and Mediterranean Rail- 
way, and for the Warsaw-Vienna line. Austrian consumption in 
coal still exceeds the output ; heavy contracts are being received 
daily, the large ironworks and railway companies being anxious to 
fill their stores. The fact that comparatively little English coal 
has recently been coming to Austria has tended to further increase 
the scarcity in supplies which is so keenly felt. 

The French iron market generally shows a healthy tone, 
activity in all departments having been brisk and regular through- 
out the week. With regard to prices no change can be reported, 
but there is a good deal of firmness exhibited, especially in finished 
iron. 

From Belgium good accounts have likewise been received con- 
cerning demand and employment in the iron and steel trades, and 
the coal market is extraordinarily strong. 

The Swedish iron business, during the first quarter of present 
year, has shown much briskness, and was, in fact, far more satis- 
factory than during the same period the year before, partly 
because there was much less ice on the Swedish coast last winter 
than in previous years, Stocks in iron and steel are smaller than 
ever. There were 129 blast furnaces in blow during the period 
from January to April of present year, against 135 during the same 
period in 1899, Export in iron and steel from Sweden was 44,340t. 
for the first quarter of present year, against 39,620 t. for the same 
period in the year before. 

Import in English pit coal to Livorno is stated to have beon 
332,166 q. for March of present year. A most satisfactory im- 
provement in the German foreign trade to the German colonies 
has taken place during the last ten years :— 


Import from. Export to. 
Million marks. 

1890. 1898, 1890. 1899, 1808. 18%. 
German East Africa .. 0-7 0-6 0-5 2-6... 38-3.. 03 
South-West Africa 0-2 0-2 4-8 2-9... 8-2 
» West Africa .. 0-6 .. 3-6, 6-6 45... = 
West Australia .. .. 0-3 .. 0-2 .. O-2 .. 0-6.. 0-3... 0-3 
Samoa .. ..27,000M. 5,000M. 61,000M. 0-2... O-1.. 


In 1890 value of import exceeded that of export, while in 1899 
export was nearly thrice as high as the import, which has been 
decreasing gradually since 1890, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market keeps strong, and prices are well maintained. 
House coal in good demand, and prices are very firm, Pitwood is 
still scarce, and high prices are asked for immediate delivery. 
Exports for week ending May 12th were :—Coal, foreign, 61,524 
tons. Coastwise, 11,418 tons. Imports for week ending May 15th 
were :—Iron ore, 12,163 tons ; pig iron 1880 tons ; manganese, 
3460 tons ; pitwood 2945 loads ; sleepers, 1379 loads ; cement, 
150 tons ; steel bars, 370 tons, : 

Coal :—Best steam, 21s,; seconds, 19s.; house coal, best, 18s,; 
dock screenings, 15s. 6d.; colliery, small, 14s 6d. to 15s,; smiths 
coal, 16s. to 17s. Pig iron:—Scotch warrants, 69s. 1d.; hematite 
warrants, 80s, 8d. f.o.b. Cumberland ; Middlesbrough No. 3, 
73s, 3d. prompt. Iron ore :—Rubio, 20s. 6d. to 21s.; Tafna, 
19s, 6d. to 20s. Steel :—Rails, heavy sections, £7 5s. to £7 7s. 6d.; 
light ditto, £8 5s. to £8 7s. 6d. f.o.b.; Bessemer steel tin-plate 
bars, £7 5s.; Siemens steel tin-plate bars, £7 7s. 6d., all delivered 
in the district, cash. Tin-plates :—Bessemer steel, coke, 15s. 9d. 
to 16s.; Siemens, coke finish, 16s. to 16s. 3d. London Exchange 
telegram :—Copper, £73 2s. 6d.; Straits tin, £132, Freights firm. 


Fast TratNs IN THE Unitep States.—The Atlantic City Rail- 
road announces that its famous ‘Atlantic City Flyers” will be 
resumed in the summer season, but that this year there will be no 
acceleration of speed, the trains being booked as before to do the 
554 miles from Camden to Atlantic City in 50 minutes, or a speet 
of 66°6 miles an hour start to stop. But much heavier trains will 
be run, as the fast service has developed such an enormous traffic 
that often times last season the trains were uncomfortably packed, 
though the weight of the passenger cars varied from 143 tons to 
222 tons, and in order to have an ample margin the locomotive 
department is making novel preparations. At West Jersey cross 
ing the Atlantic City line crosses the Pennsylvania Railro at 
right angles, and the “Flyers” are often stopped here, as the 
train which first is seen has the right of way, and hence the 
locomotive must have enough reserve to make up for this “ 
other delays, the first vice-president making strict persona 
supervision of punctuality. The fastest run in 1899 was 46 minutes 
for the 554 miles, with a train weighing 143 tons, or 72°4 miles an 
hour start to stop. 
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AUSTRALIAN NOTES. 


(From our own Correspondent.) 


REPORT has been laid before the City Coun- 
r Cardew, who was deputed to advise 
system of electric lighting for the city 


A 
cil by Majo 
onthe best 


actions were to the following effect :— 


(a The scheme to be. such as will enable the 
supply of the surrounding districts: to be under- 
taken up to a distance of tive miles from the 
enerating station ; but the first installation of 
lant and mains to be restricted to the require- 
pre of the city proper. (+) The street light- 
ing to by arc lamps where practicable, gas 
lighting to be left to the remaining streets. In 
jighting the streets of Sydney, about 555 miles 
of streets can be effectively lighted by means of 
arc lamps, and it is understood the Council may 
be called upon to light several of me = yon The 
lighting of the streets takes about 600 lamps, of 
which about half that number might be extin- 
guished at midnight, or perhaps 11 p.m. 

Besides street lighting the Corporation have to 
maintain the lighting of the various public 
markets, and they have also a generating station 
for lighting the Town Hall by electricity, which 
should all be taken from the general supply, and 
considerable economy secured. On the whole, 
Major Cardew estimates that the requirements 
for public purposes will amount to at least one 
million units per annum for the city alone—an 
amount which justifies a first-rate station, with 
all suitable labour-saving and economical ap- 
pliances, and when added to the large output for 
private consumption, must bring the cost of pro- 
duction below 2d. per unit, having regard to the 
low price and excellent quality of coal attainable. 

The amount of the output for private supply is 
naturally an uncertain quantity, but from in- 
quiries made as to the output of existing electric 
light stations, it is considered probable that at 
the end of the second year’s working the output 
for private supply should have reached the rate 
of 600,000 units per annum for the city alone, 
whilst several of the residential suburbs would 
reach an output of at least 300,000 units per 
annum each in the same period. After five years’ 
working it is expected the output, assuming the 
supply to have extended to some of the suburbs 
as contemplated, to have reached the rate of 
4,000,000 units per annum. It is advised that 
the steam plant should be of the capacity of 2500 
horse-power from the tirst—the best arrangement 
being as follows :—Two 1000 horse-power engines, 
two 250 horse-power engines, and the space should 
he provided and foundations laid for three more 
1000 horse-power units of plant. 

System of supply.—The following conditions re- 
quire the use of high pressure to some extent 
viz:—(¢) The distance from the generating 
station, at which a large supply may be required. 
(b) The extent of the street lighting, which should, 
for convenience, beall controlled from two or three 
points. It is not considered necessary or de- 
sirable to exceed a pressure of 3000 volts, and to 
transform this pressure supply at a few sub- 
stations, down to 200 to 230 volts for lighting and 
small motors, and 400 to 460 volts for large 
mctors, 

The estimated cost is given as follows :— 


Mains and street work .. 60,000 
Generating plant 50,000 
25,000 
Wiring and fitting markets, &c. .. 3,000 
£138,000 
Contingencies, engineering, .. 12,000 
£150 000 


The above cost of installation provides for 
a generating plant of 2500 horse-power, with 
provision for extensions also, for the preparation 
of site, building sea-wall and jetty, and provision 
for cranes and conveying apparatus, for dealing 
with coal in bulk. As regards mains, provision 
is made for (a) are lighting mains to cover the 
main streets of the whole of the city ; (+) high- 
pressure feeders in duplicate to the two sub- 
stations of sufficient capacity to provide for the 
probable demand for at least two years, and 
also to enable supply to be extended to the ad- 
joining districts outside the city from these sub- 
stations, which will naturally act as distributing 
centres ; (c) low-pressure feeders to a number of 
points to supply the low-pressure network ; and 
(/) a three-wire distribution network covering the 
whole area, the mains being laid in all the streets 
in which the supply is likely to be required during 
the first two years, while the remaining streets 
can be supplied readily by extensions of the 
mains first laid down. The mains provided under 
this scheme will be amply sufficient for the 
supply of 80,000 eight candle-power lamps burn- 
ing simultaneously, or the equivalent in current 
for power purposes, and will allow of connections 
up to a total of 60,000 lamps. The City Council 
have empowered Messrs. Cardew and Preece to 
a up specifications and invite tenders for this 

ork, 


_A loan of £237,650 has been authorised by the 

‘ictorian Parliament for railway purposes, and 
includes the following works :—Improving grades 
and curves, £27,300; electric light, additional 
provision at Melbourne, £12,000 ; railway work- 
Shops at Newport, additional accommodation, 
a") ; wagon weighbridges at various stations, 
£5000 ; heavier rails on various lines, £6200; 
substituting bridges for level crossings on eight 
lines, £42,600 ; Westinghouse brake, £15,000; 
improved lights in carriages, £24,000; gas lights 
for new carriages, £6000; new machinery and 
other contingencies, £7000 ; filtering plant for 
Provision of iced filter water for corridor cars and 
other stock, £1100. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May 9th, 1900. 

THE commercial interests of this city have never 
nina stronger position, as is shown by statistics 

¢ trade along many lines. _ Since the sea, of 
@ Refunding Law some 240 banks have been 
added to the National Banking system. The 
re hg has been increased some forty million 
ollars, and banking facilities have been increased 


in localities badly needing them, Special atten- 
tion is now directed to the iron and steel 
industries of the South, particularly of pig iron. 
Iron is now being shipped from Birmingham to 
Manchester, Genoa, Hamburg, and Antwerp. The 
principal home demand for pig is No, 2 foundry 
and charcoal irons in general. Reports received 
here from Chicago show a low volume of business, 
but that the actual melting of iron and steel has 
not declined. It requires no special knowledge of 
the situation to uediastend why so many large 
consuming interests should step out of the market 
and await developments. During the recent stock 
market excitement the papers were filled with 
sensational reading about the impending collapse 
of the trade ; nothing of the sort is possible. The 
drop in steel and wire and the closing of some 
western mills is due to the fact that when steel 
products were more than doubled in value, buyers 
simply began using bar iron at half the cost as a 
substitute, and thisis the secret of the whole fiasco. 
Just now everything is at a standstill ; manufac- 
turers are conveniently sold ahead and don’t care, 
excepting those who are under long and dear ore 
contracts. The downward movement of prices 
cannot continue long. It threatens to throw out 
of activity a good many mills and furnaces, 

The structural iron and steel makers now control 
the markets, and there will be no drop. Billets 
have declined 1 dol., pig iron is fifty cents weaker, 
bar iron the same, steel rails 35 dols., plates 
steady. Inquiries from abroad are being answered 
daily, but until ability to deliver is assured much 
business will hang fire. Leading export houses 
reported to-day inquiries for printing presses, a 
2500 horse-power engine for the Metropolitan 
Electric Supply Company, of London, two 250 
engines for the Grimsby and Cleethorp Electric 
Tramway, besides orders for 50,000 dols. worth of 
tools for English shops. Large orders for refri- 
gerating plants for Germany are received, also 
from South America, Our bankers have loaned 
privately within five weeks 45,000,000 dols. to 
London, and it is estimated that within six or 
seven weeks the gold shipments will reach 
40,000,000 dols. All financial signs are favourable, 
and from an industrial point of view there is 
nothing to cause anxiety. The earning capacity 
of the masses of the people has reached high- 
water mark. 


LAUNCHES AND TRIAL TRIPS. 

CORMORANT ; built by, Wigham Richardson 
and Co., Limited; to the order of, The Cork 
Steamship Company, Limited ; dimensions, 270ft., 
and 354}ft.; engines, constructed by, the builders ; 
trial trip, May 7th. 

DaLeny, steel screw steamer ; built by, Ropner 
and Son; to the order of, R. Ropner and Co. ; 
dimensions, 330ft. 6in., 46ft. 6in., 27ft. ; to carry, 
5600 tons L.F.; engines, triple-expansion, 1200 
horse-power, pressure 160 1b.; constructed by 
Blair and Co., Limited ; launch, May 15th, 


CATALOGUES. 


Sidney Moorhouse and Co., Victoria Works, 
Stalybridge.— Catalogue of engine and _ boiler 
mountings. 

Thomas Greenwood, Halifax.—Catalogue of 
new and second-hand engineers’ tools, wood-work- 
ing machinery, and contractors’ plant. 

Kynoch Limited, Birmingham.—IIlustrated 
pamphlet describing the patent roller bearings 
for shafting. 

Webster and Bennett, Coventry.—Supplement- 
ary catalogue No. 2, machine tools. The manner in 
which this little book is put together is highly 
commendable. It is illustrated by a number of 
full-page wood-cuts, each of which is accom- 
panied by a brief but clear description of the 
important features of the machine and the price. 

F. L. Smidth and Co,, Copenhagen—Descrip- 
tion of the tube mill for grinding cement and 
other materials. A second pamphlet describes 
and illustrates a complete grinding plant as used 
in actual work which has been installed at the 
Paris Exhibition. The tube mill comprises along 
cylindrical, and slowly rotating drum, supported 
horizoutally on trunnions, and is almost half 
filled with round flint pebbles. The material is 
introduced at the centre of one end, and is dis- 
charged through a grating at the periphery of 
the drum near the other end. The material, 
being charged at a higher level than the outlet, 
will pass slowly by gravity from one end of the 
drum to the other through the constantly moving 
pebbles, which pulverise it to the required fine- 
ness. The size of the pebbles and the rate of feed 
must be determined by the fineness to which the 
material is to be ground. 


TRADE AND. BUSINESS ANNOUNCE- 
MENTS. 

Sir WILLIAM ARROL AND COMPANY is being 
converted into a limited company. The share 
capital, including present issue, consists of 15,000 
44 per cent. cumulative preference shares of £10 
each and 15,000 ordinary shares of £10 each. 
None of the ordinary shares are offered for sub- 
scription, being fully paid, all issued, and wholly 
held by the present shareholders, The 15,000 
44 per cent. cumulative preference shares are 
entitled to a fixed cumulative preferential divi- 
dend of 44 per cent. per annum, and to rank in 
priority to the ordinary shares, both as to capital 
and dividend. It has been arranged that £50,000 
—5000 preference shares—shall be applied for 
and allotted to directors and their friends. The 
balance of £100,000—10,000 preference shares— 
are offered at par, payable as follows :—£1 per 
share on application, £4 per share on allotment, 
£5 per share on July 31st, 1900. 

On the 14th inst. a company was registered by 
Jordan and Sons, Limited, of 120, Chancery-lane, 
London, under the title of ‘James Blezard and 
Sons, Limited,” to acquire and carry on the busi- 
ness of ironfounders, mechanical engineers, tool 
makers, brass-founders, &c., now carried on under 
the style of James Blezard and Sons, at Padiham. 

By arrangement with the executors, Mr. Robert 
Booth, 110, Cannon-street, E.C., has taken over 
the practice and patents of the late Mr. Bernard 
Dawson, 


THE PATENT JOURNAL. 
Condensed from “The Illustrated Oficial Journal of 
Patents.” 

Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 


5th May, 1900. 


8313. DIFFERENTIAL GeEaR, J. 
London. 

8314, Srarr-rop Eyes, R. Hodges, Birmingham. 

8315. ELecrric Swircu, W. F. Jones, Hammersmith. 

8316. HisroricaL War Game, C. U. Wakefield, Bir- 
mingham. 

8317. ANIMAL Traps, J. H. Atkinson, Leeds. 

8318. Motor Cycizs, P. W. Fawcett, Sheffield. 

8319. —— METALLIC SLEEVES to TuBEs, F. J. Cope, 
Derby. 

8320. Supportinc Winpow Sasues, W. Morley, Man- 
chester. 

8321. Pneumatic Tires, A. Rivett, London. 

8322. Lire-savinc Guarps fur Trams, W. Wilson and 
T. Bennett, Manchester. 

8323. SinK Pepesta.s, H. E. and W. E. Mason, Man- 
chester. 

8324. HIsTRIONIC PERFORMERS’ APPARATUS, S. McLusky, 
Glasgow. 

8325. Winpow Sasues, R. R. Thom and 8. McCall, 
Kilmarnock. 

8326. Leooins, A. E. H. Carnes, Bristol. 

$327. MECHANICAL SToKeERs, J. Proctor, Burnley. 

8328. Drivinc MECHANISM for Motors, J. E. Thornton, 
Altrincham. 

$320. Spike for RatLway Fasrentinas, 8. N. Yeadon, 
Leeds. 

8330. Cases for Fisuinc Hooks, E. R. 8S. Bartleet and 
A. Smith, Birmingham. 

$331. Cases for Fishinc Hooks, E. R. 8. Bartleet and 
A. Smith, Birmingham. 

8332. Puriryinc Gases of Furnaces, J. H. Owen, 
Blackpool. 

8333. CaRRIAGES, A. O. Joy, London. 

8334. Securing Hats to the Heap, J. Dunlop, 
Glasgow. 

$335. Graters for HovusEHoLp Usg, E. Garland, West 
Kirby, Cheshire. 

8336. Brackets for Starr Rops, R. Hodges, F. Davis, 
and F, Bowermun, London. 

8337. Knire SHARPENER, F. W. Warrick.—(C. F. H. 
Lubenow, Germany.) 

8338. ExLevatinc CrusHep Stong, W. H. Baxter, 
London. 
8839. MacHINeRY for WasHING Stone, W. H. Baxter, 
London. 
8340. VARIABLE-SPEED GEAR for Cycies, J. R. Madan, 
London. 

8341. — DovetaiL Epces on Pipes, E. Hancox, 

ndon. 

8342. MANUFACTURE of RiveTLEss Pipes, E. Hancox, 
London. 

8843. CLosinc Lockinc Bars in Pipes, E. 
Hancox, London. 

8344. ELEcTRICAL Connections, F. H. Minn and the 
Sun Electrical Company, Limited, London. 

8345. StanpD for TEACHING INFANTS to WALK, F. Clode, 
London. 

8346. TABLETS and their Frames, W. Meadows, Bir- 
mingham. 
$347. TROLLEY 

London. 
8848. Propuction of INTENSE LIGHT, O. Knédfler, 
London. 
$349. GRINDING Macuings, J. Renner, London. 
8350. APPLICATION of CycLE Brakegs, C. E. Few, 
Sevenoaks, Kent. 
$351. ELECTRO-MEDICAL Batrertgs, L. Petich, London. 
8352. Trousers StRETCHERS, H. E. Titus and F. W. 
arker, London. 
8353. Rorary Enarnes, D. F. Allen, London. 
8354. APPARATUS {for PURIFYING FEED-WATER, A. Harris, 


H. H. Rolfe, 


Heap, J. Taylor and A. Hudson, 


iverpool. 

8355. BooKBINDING, L. C. Johnson and 8. J. Menzies, 
Liverpool. 

8356. VARIABLE-SPEED GEAR for Motor Cars, E. Heir- 
man, Manchester. 

8357. ELectricity METers, G. Hookham, London. 

8358. VALVE SpINDLEs, J. P. Ranoe, London. 

8359. ExpLosive Compounps, C. 0. Lundholm and J. 
Sayers, London. 

8360. CasEs for TennIS Racqugts, V. C. Huber and G. 
Thonet, London. 

8361. TELEPHONE SwitcHBoaRDs, F. Gill, R. Gilmour, 
and P. H. Claxton, London. 

8362. PNeumaTic WHEELS, J. A. Mays, London. 

8363. CoaTinc with Gotp, C. ©. Harz and H. von 
Miller, London. 

8864. CatcuLaTine Devices, J. Oliver and J. A. Orme, 
London. 

8365. TuRBINES, A. Tilp, London. 

8366. IRons for Domestic Use, D. Hancock, London. 

8367. Rerarninc upon a Surrace, J. Holroyd, 
London. 

8368. Locomotives, H. C. Hopkins and G. 8. Johnson, 
London. 

8369. APPARATUS for PRINTING from STENCILS, E. de 
Zuccato, London. 

8370. Fixinc Fasteners in Betts, H. Weihtag, 
London. 

8371. Device for Lockine Nuts, H. H. Lake.—(J/. D. 
Marshall and M. Loucks, United States.) 

8372. MaNnvuracTuRE of CHarRcoaL, G. Grondall, 
London. 


7th May, 1900. 


8373. Friction Ciurcues for Cycies, J. J. B. Arter, 
Birmingham. 

8374. INTERCHANGEABLE Barus, W. and R. B. Thomson, 
Govan. 

8875. GaAS-HEATED Hanp Irons, D. R. Blair, Leeds. 

8376. Bortnc SHot Hovgs for Buiastinc, W. George, 
Bristol. 

8377. TuBULAR Locks, T. H. Thomson, Newcastle-on- 


Tyne. 

PropvucinG Desicns on TEXTILE Faprics, G. F. 

- Ashley, Bradford. 

8379. Stop Motions for Spinninc MAcHINEs, J. and H. 
Hey, Bradford. 

8380. Time SHeets of Time Recorpers, F. M. Howard, 
Liverpool. 

8381. FLurp Meters, H. Roberts, Liverpool. 

8882. ELectric Swircues, T. W. and F. M. Madsen, 
London. 

8383. Steam GENERATORS, S. Saunders, Manchester. 

8884. SUPPORTING OVERHEAD ELEcTRIC CONDUCTORS, 
J. Higson and J. Hargreaves, Keighley. 


8385. Furnaces for MELTING GLass, C. Bateson, 
Keighley. 

8386. ASSURANCE APPARATUS, J. Moss and C. G. Beechey, 
Liverpool. 


8387. FLuip Meters, P. W. Fawcett, Sheffield. 

8388. RAILWAY PERMANENT Ways, E. Genders and B. 
W. Spittle, Wednesbury. 

8389. SEPARATING WATER from Steam, A. Bolton, Man- 
chester. 

8390. Toracco Pipgs, W. Grace, Halifax. 

8391. CooLine Contents of SQuaRES in BREWERIES, 
C. Carter, Sheffield. 

8392. MACHINES for ConcrETE, R. W. B. Creeke, 
Dundee. 

8393. BarREL Locks for TittTING Guns, E. Schlegel- 
milch, Manchester. 

8394. SYPHONIC FLUSHING APPARATUS, T. G. Rhodes and 
R. Gaunt, London. 

8395. Seats, J. W. Bentham, London. 

8396. C. F. Dixon, London. 

8397. MountinG of Puates, J. H. Vice, 
London. 

8398. TELEGRAPHIC RECEIVING Apparatus, L. Cere- 
botani and C, Moradelli, London, 


8309. Pipe Coupiinc Device, B. Vergé and E. Dagain 
London. 

8400. Means of Licutinc Cyc_e Lamps, J. L. Paitson, 
Whitehaven. 

8401. Fotpinc Bepstreap, R. F. Blackett, Newcastle- 
on-Tyne. 

8402. ee for Doors, &ec., W. J. Broad, 
London. 

8403. Pencin Cases, E. Jordan and H. Raybould, 
London. 

8404. Latue ATracHMENT, R. Rainsford.—(@. Reynolds, 
Canada.) 

8405. VaLvE Gear for Enotes, J. C. Hudson, Wim- 
bledon, Surrey. . 

8406. SypHon Appiiances, W. H. Witham, 
London. 

3407. Borters, H. Garbe, London. 

8408. Pumps, &c., M. Toupikof and C. K. Graham, 
London. 

= Drvinc Process for Cement, G. Warren, Ilford, 


8410. Gratincs for Waterways, C. Fohr, London. 

8411. Borrte Stanp, W. G. and G. H. Glendenning, 
London. 

8412. Apparatus for Packine Tea, N. W. H. Sharpe, 
London. 

8418. PorTABLE PNevmatic Hammer, J. K. Lencke, 
London. 

8414. CyLinpEas for RaG-TEARING MACHINES, R. Porter, 
London. 

8415. Means of OBTAINING INTENSE Heat, O. Miinster- 
berg, London. 

8416. Propuction of CaARBURETTED AIR, C. 
London. 

8417. Stream GeNeRaTors, H. Braby, London. 

8418. CoIN-FREED Locks, J. M. Black, London. 

8419. Artists’ Frame, F. W. Golby.—(F. W. Schiiller, 
Germany.) 

8420. Woop-HEELING ATTACHING Macuine, H. Kepper, 
London. 

8421. Exproston Enaines, H. C. Bull and J. Ramage, 
London. 

8422. Stereo Co_umns, D. Reid, London. 

8423. Drivinc Mecuanism, A. 8S. Hewitt.—(X. 
C. Macnaughton, Egypt.) 

8424. HaNnDLE for Parce.s, C. W. Breach, London. 

$425. ImpELLING MECHANISM for WINDLASSES, O. Kam- 
merer, London. 

8426. Firtincs for Steam Traps, J. E. L. Ogden, 
London. 

8427. ELectric Presses, O. Kammerer, London. 

8428. Furnaces, J. E. J. Baxter and G. E. Simpson, 
London. 

8429, ARTIFICIAL LEATHER, A. J. Boult.—(0. Poppe, 
Germany.) 

8430. WasHING Boarps, W. Leymanns and W. Keim, 
London. 

8431. Sream Turpines, C. G. B. Jensen.-{(C. W. 
O Sullivan, India.) 

8432. — for Pkimus Heatinc Lamp, W. T. Pearce, 

ndaon. 

8433. Propuction of ELEcTRICALLY CONDUCTIVE ILLU- 
MINATING Boptks, F. Dannert, London. 

8434. Propuction of ELectric INCANDESCENT Boptks, 
F. Dannert, London. 

8435. Support for Joists, A. Metz and —. 
London. 

8486. LanTeRNS for INCANDESCENT Gas LIGHTS, 8. 
Biheller, London. 

8487. Propucinc CoLouRED Pictures, G. F. Wetherman, 
London. 


Pieper, 


Lagus, 


8th May, 1900. 


8438. MaNUFACTURE of SEAMLESS TuBING, F. Deming, 
London. 

8439. INTERCOMMUNICATON by means of TYPEWRITING 
InstruMENTs, 8S. W. Richardson and R. P. Elliott, 
London. 

8440. SELF-LocKING GALLEY Quorn, F. R. Hemmings, 
Bristol. 

8441. OrGaN Srop, J. T. Hanson, London. 

8442. ApsusTaBLE Wrencu, A. Phillips, Wolver- 
hampton. 

8443. Cicar Cass, J. Gloster, Birmingham. 

8444. Casks for Srorinc Brrr, E. Scholes, Man- 
chester. 

8445. SMOKE-CONSUMING APPLIANCES, E. Taylor, Black- 
burn. 

8446. PorTaBLE WaTER Bort tes, M. F. Myers, Bristol. 

8447. AIR-COMPRESSING ENnarnes, W. M. Walters, Liver- 


Motor MecuaNisms, N. Goodier and T. Pollitt, 
Live 1. 

8449. TRANSMITTING Power, R. Kennedy, Leeds. 

8450. MEasURING and Ligvuips, W. Snel- 
grove, Sheldon, near Birmingham. 

8451. Sew1nc D. E. Roach, Folkestone. 

8452. Gott TeE Mov tp, F. R. Matthews, Harlow, 
Essex. 

8453. Trousers STRETCHER and STRAIGHTENER, D. 
Atkinson, Southport. 

8454. SrUD-HOLE OPENER and Ptait Ralser, R. Catt, 
London. 

8455. SupporTING Brackets for Mirrors, H. Bell, 
Burnley. 

8456. CasTINc H. Burrows, Shooter's 
Hill, London. 

8457. ELECTRICALLY LIGHTING LicHTSHIPs, J. H. Junge, 
Liverpool. 

8458. CLEANING EyecLassgs, A. M. Browning, London. 

8459. PREVENTING the WasTE of YaRN, J. A. Prescott, 
London. 

$460. ADVERTISING Devicr, W. E. Fowler, J. Owen, 
and S. H. Metcalf, Glasgow. 

8461. DarmLeR Motor INpucTION VALVEs, L. Jenkins, 
Merthyr Tydvil. 

8462. Time Fuzes, A. Reichwald.—(F. Krupp, Germany). 

8463. Toys, W. C. Morison, London. 

8464, Prncusnion, A. M. Richter, London. 

8465. ELectric Motors, A. J. Boult.—(P. J. Collins, 
United States.) 

8466. CorrEE and Tra Inrusers, A. J. Boult.—(4. 
Campbell, United States.) 

8467. Excavators, H. J. Haddan.—{S. S. Chisholii, 
United States.) 

8468. Excavators, H. J. Haddan.—(S. 8. Chisholm, 
United States.) 

8469. HavuLace Apparatus, J. Aspinall, London. 

8470. FasTENER for Drivinc Betts, F. E. Whitham, 
London. 

8471. ELECTRICAL AccumuULATORS, L. Renaud, London. 

8472. Waste Consumer for Beer, C. J. Baldwin, 
London. 

8473. NoN-RETURNABLE Boat VALVE, A. Bedford and 
W. Turner, London. 

8474. Lea Wrap, W. F. Haymes, Exmouth. 

8475. ALTERNATING ELecTRic CURRENT MOTIVE 
AppaRatvs, The British Thomson-Houston Company, 
Limited.—(C. P. Steinmetz, United States.) 

8476. Inpuction ELEctric Motors, The British Thom- 
son-Houston Company, Limited, and H. M. Hobart, 
London. 

8477. SEcuRING Straps of an Apron, I. A. Margesson, 
London. 

8478. Toy, F. Perry, London. 

8479, Startinc Switcu, E. J. 8. Wheat- 
croft and E. B. Gray, London. 

8480. Motor VEHICLEs, B. Arnemann, Germany. 

8481. MANUFACTURING IRON and Sree, B. Talbot, 
Englefield Green, Surrey. 

8482. Progectites, W. H. Lock and J. R. Quain, 
London. 

8483. Liquip Furr Burner, F. C. P. Grube, London. 

8484. FLoorine, F. W. Golby.—(F. Woas, Germany.) 

$485. GRINDING FINE MATERIALS in BULK, T. A. Edison, 
London. 

8486. DUPLICATING PHONOGRAPH ReEcorpDs, T. A. Edison, 
London. 

8487. CirnicaL THERMOMETERS, J. J. Hicks, London. 

$488. Frxinc PaRcELs to VELOcIPEDES, W. E. Bryan, 

London. 

8489. GREASERS for CoLLIERY CoaL TuRs, G, Mackay 

London. 
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$490. CASH-REGISTERING TiLLs, F, Hallama, London. 

$491. Repropuctnc Drawinus, P. Menzel, London, 

$492. Or-cans, R. Loewe, London. 

8493. Kerrves, C. H. J. Tanner, London. 

849. HARDENING Carp G. Bovensiepen, 
London. 

8495. Wrencu, C. W. Stockman, London. 

8496. A. B. Tubini, London. 

8497. New Lip for Cookrne VessEis, J. Oplatek, 
London. 

8498. Startina VaLve for INvEctors, A. 8. Savill, 
Manchester. 

8499, BREAD-cUTTING Macuine, J. V. Horn, F. Hardart, 
and J. Anderson, London. 

8500. Heating Warer, L. Beutier and C. Vernier, 
London. 

8501. Wurets, W. P. Thompson.—(P. J. Cacsar aad E. 
Olwad, United States.) 

$502. Knrrrina W. P. Thompson.—(Tke Key- 
stone Kuitting Machine Manufacturing Company, 
United States.) 

$503. ANTHRACITE Briquetres, P. R. de F. D’'Humy 
and R. MeKenzie, Liverpool. 

$504. Printinc E. Mallett, Liverpool. 

$505. Tga-pots, J. H. H. Lewis, Liverpool. 

$506. Screw-nuts for CycLe WHEELS, A. Guichot, 
London. 

$507. Steam Geyerators, C. E. Dawson, London. 

3508. SHovet and Weicuinc Apparatus, J. Oplatek, 
London. 

8509. Wirrinc Corks, R. M. and C. E. Chambers, 
London. 

$510. Beit, A. Keene, London. 

8511. Frirrinc Taps to Barres, &c, E. Macey, 
London. ~ 

$512. Treatinc LeatHer Waste, H. 
London. 

8518. Enornes, G. E. Ledvina, London. 

$514. Renperinc StarcHy Marrers The 
Société Anonyme Alliance Industrielle, London. 

8515. MAKING INDIA-RUBBER Goons, &c., H. Hamet, 
London. 

8516. Lusricator for MACHINE BEARINGS, W. ©. Felt, 
London. 

8517. SpapEs or ENTRENCHING Too;s, L. C. Morrison, 
London. 

8518. Process of Sotprrinc ALumrInium, J. Novel, 
London. 

8519, Makinc Merar, A. J. Boult.-(Z. David, 
France.) 

$520. TurBines, H. T. Ashton, London. 

8521. Sewinc Macuryes, A. J. Boult.—(@. Warren, 
United States.) 

$522. Printinc H. E. Newton.—(R. Hor, 
United Statea.) 

8523. Macarine for Currinc Purposes, O. Schaerer, 
London. 

$524. Corn-PFREED MecHANisM for Meters, S. Simpson, 
London. 

8525. Frac Srick for Gour, &e., J. B. Clark, Edin- 
burgh. 


A. Hobson, 


9th May, 1900. 


$526. BaLancine of Four-craNnk Enotes, J. M. Gray, 
London. 

8527. The Uriuisation of Power, J. West, 
Manchester. 

8528. MetHop of PuBLISHING Newspapers, J. West, 


Manchester. 

8529. Sasnrs for CaRRIAGE Wrixpows, R. H. Griffin, 
Dublin. 

8530. Mop, W. H. Holland, Manchester. 

8581. ELECTRICALLY-DRIVEN Motors, J. T. Pearson, 
Burnley. 

8532. Spokes for WHeets of Venicies, R. Orr, Scar- 


rough. 
8533. VENTILATING AppaRaTus, R. Tootall, Darwen, 
nes. 
8534. Gear for Bicycies, W. J. B. Ward, 
mdon. 
8535. Looms, R. L. Hattersley and S. Jackson, 
Keighley. 
8536. Winpows, D. R. Sheen and J. A. Philbrick, 
Kingston-on-Thames. 


8587. Putress, C. Lupton, Bradford. 

$538. FrreELIGHTers, &c., C. G. Satterthwaite and 
The Kingwood Firelighter Company, Ltd., Man- 
chester. 

$539. Ramtway Wacon Covpiinas, G. 8S. Holmes, 
Liverpool. 

$540. Game of SHELLING the Fortress, T. F. A. Ash, 
Birmingham. 

8541. BLeacuine Process, F. Taylor, A. Cooke, B. W. 
D. Montgomery, and The Lishman Process Bleach- 
ing Company, Ltd., Halifax. 

8542. PresscreE to Rovers, J. Barbour, 

ifax. 

$543. MacuINE Gvarps, J., E., and F. Hamilton, Man- 
chester. 

8544. Mercmanism, W. F. Jones, 
London. 

8545. ADVERTISING Sicns, W. F. Jones, London. 

8546. Rotary Motors, J. Sheldon, Moseley, Worces- 
tershire. 

8547. Motors, J. E. Thornton, Altrincham. 

8548. Taps, G. Rydill, Dewsbury. 

8549. TrRamcaR Seats, G. Dyson, Leeds. 

8550. Pneumatic Hammers, W. Payton, Richmond, 
Surrey. 

8551. Parcer Carrier for Cycies, H. Lucas and A. C. 
Davison, London. 

8552. Fryrnc Macuing, L. W. Broadwell.—(A. Weezera, 
Hungary.) 

8558. Uritisinec Backs of PLayine Carbs, C. H. Lewins, 
London. 

8554. SHips’ ANTI-FOULING APPLIANCE, G. W. Mallet, 
London. 

8555, AIR VaLVE for Preumatic Tires, J. Cartwright 
Birmi 

$556. Suips’ Saart, J. Verity, Liverpool. 

8557. Protectinc STONEWARE Bortties, F. Hughes, 


London. 

8558. ELecTric INCANDESCENT Lamps, R. B. Roxby, 
London. 

8559. Printinc, R. B. Roxby, London. 

8560. Rotary Steam Encines, C. Junge.—(4. Sukkau, 
Russia.) 

8561. REELs for ANGLING, F. Clay, London. 

$562. DISPLAYING ADVERTISEMENTs in TRAINS, F. Smith, 
London. 

8563. Securtnec Keys in Rattway Cuarrs, W. A. Price 
and F, R. Baker, Birmingham. 

8564. Brxpinc Prriopicats, W. A. Price and F. R. 
Baker, Birmingham. 

8565. Fenpers, G. H. Middleton and G. Macbeth, Bir- 
mingham. 

8566. Hotpers for CHarciInc Fire-arms, P. Mauser, 
London. 

8567. AppaRaTus for VULCANISING CaouTcHouc, H. 
Hamcet, London. 

8568. Horsr-sHors, W. Velden, London. 

8569. METALLIC PackinG for Sturrinc-noxes, H. H. 
Lake.—(W. H. Lai, United States.) 

8570. Copyinc PxHonocrams, G. Clinchant, F. Des- 
briere, and G. Vesier, London. 

8571. Testinc Tupses of Borers, A. F. 
London. 

8572. Apparatus for VaRyING Crank Turows, A. E. 
L. Chorlton, London. 

8578. Apparatcs for CasTInc Pic Iroy, K. Orth, 
London. 

8574. Grass CyLInperRs for Impressiox, E. D. Prill, 
London. 

8575. InsuLatinc ELectric Conpuctors, F. Greening, 
London. 

8576. Licutinc Tastes, A. Hebblethwaite, 


Yarrow, 


ndon. 

8577. Exatnes, J. Gray, London. 

8578. PHoto-LitHocraPHy, J. Paterson, W. Dickson, 
and G. F. Kerr, London. 

8579. Openina CapsuLes charged with Gas, J. B. 
Bourseau, London. 

8580. Sprrit Stoves and Urensits, C. H. J. Tanner, 
London, 


$581. Moror Cars, W. G. Wilson, London. 
$582. Makine ALBUMINOUS Soap, W, Schuh, Liver- 


1. 

9583. Drvinc and Frizzinc Compr, J. Oplatek, Liver- 
rool, 

Exectric Traction, G. Tosi, M. Tullio, De Felice, 
and A. Parboni, Liverpool. 

8585. DrENCH or INSTRUMENT for ADMINISTERING 
Mepicine to Horsss, G. Hall.—({Brake and MeNae, 
New Zealand.) 

8586, Barrery, C. Martin, London. 

S587. FIRE-EXTINGUISHING APPARATUS, S. M. Stevens, 
London. 

8588, Srurrine-Box Packina, J, A.and C, J. L. Boberg, 
London. 

8589. APPLYING W1RE Srrips in the MANUFACTURE of 
Boors and Snogs, A. J. Boult.—(S. W. Ladd, United 
States.) 

8590. Rovary Morors, A. J. Boult.—(La 
Anonyine De Motevia Rotatirs, France, 

8501. Ensurine Detivery of Craaretres, H. Rankin, 
London, 


10th May, 1900. 


$592. Heatinc Fiuips, W. Hanlon, Innishannon, Co. 
Cork. 

$593. Corser Fronts, J. T. McQuinn, Broadheath, 
Cheshire. 

8594. Steam GENERATORS, &c., W. M. Simpson, 
Hastings. 

8595. Stups, B. Draper, W. Dutton, and N. Rous, 
Liverpool. 

$596. INFLATING Pneumatic Tires, R. L. Crawford, 
Liverpool. 

8597. Saris and Ricorxe for SHirps, W. M. Walters, 
Liverpool. 

$598. Disc CuTrers, J. Davies, Wednesbury. 

$599. Barors, S. E. Alley and J. A. MacLellan, 


8600. and INDEXING A. H. Church, 
Manchester. 
8601. R. B. Helliwell, Live 
$602. Backs of A. Oldfield, Brad- 


ford. 

8608. Tings, T. Feather, Bradford. 

8604. Avromatic BuRNER Extinevuisuer, D. A. Mac- 
Leod, Glasgow. 

8605. WATER - EXCLUDING VENTILATOR, T. Moody, 


Liverpool. 

8607. Hasp and Stapie Fasteninos, C. J. Eastwood, 
Liverpool. 

8608. Picker for Weavinc, &c., J. Frankland, 
Blackburn. 

8609. Toot-SHARPENING Apparatus, L. 
Dublin. 

8610. Carns for ELectric Licut H. Cheshire, 
Birmingham. 

8611. ELectricaL Apparatus, W. F. Jones, London. 

8612. ORNAMENTED TILEs, J. Whitehead and W. U1- 
brich, Birmingham. 
8618. PREVENTING the CoLLision of Trains, H. L. de 
Gaillard and M. H. A. Portret, Paris. 
8614. THe Barroiozz1 Process, L. J. 
Limerick. 

8615. THe WILLIamMs Camera, A. H. 
Williams, Manchester. 

8616. CELLULOsk BoiLer Coverine, D. Hunter, Edin- 
burgh. 

8617. Rarts for MeraLuic Bepsteaps, J. T. Petford, 
Manchester. 

8618. MusicaL Nore Inpicator, P. O'Carroll, Southsea, 


Lowndes, 


L'Heritier, 


8619. DispLay Wixpow Fittines, R. MeDougall, 
Glasgow. 

8620. for Cycies, W. Lawson, 
D 


undee. 
8621. Lookinc-GLass Movements, W. Stevenson, 
Leed 


8622. Motor Sanitary A. Eckford, Leith. 

8623. Device for PROPELLING Suips, F. Kabatek, 
London. 

8624. BretrLe Trap, R. Loescher, London. 

8625. AUTOMATICALLY TRANSMITTING FLuIps, A. Hein, 
Dundee. 

8626. PERIPHERAL Structures of VEHICLE WHEELS, 
A. J. Boult.—(£. L. Thurston, United States.) 

8627. BorrLe Brusn, W. G. Nichols, London. 

8628. Motors, C. D. Horgan, London. 

8629. Pottery, C. Beadle, Sidcup. 

8630. Pump ATTACHMENT for Bicycies, C. H. Allen, 
London. 

8631. Biorrer Hoipers for Desks, 0. I. Samdal, 
London, 

8632, SHARPENING Epocep InstruMeENTs, W. H. Story, 
London. 

8633. Roorinec TILE of ARTIFICIAL CEMENT, G. Kistner, 
London. 

8634. RenovaTinc Gas Mantes, J. C. Legge, 
London. 

8635. Vapour INCANDESCENT LicuTiNeG, J. 8. C. Legge 
London. 

8636. PNgumATic Tires, M. M. Dessau, London. 

8637. Winpows, P. A. Newton.—(//. G. 
Carleton, United States.) 

8638. DistriBuTING VaLvE for Barus, F. Loblich, 
London. 

8639. FotpiInc Hammock CuairR, G. F. Allen, London. 

8640. Gas Motors, B. von Scheidt, London. 

8641. Prorective Cap, G. Koch, London. 

8642. REGULATING PREssURE in Marns, H. W. Butler, 
London. 

8648. Invoices, &e., C. J. Croft and F. E. Dannell, 
London. 

8644. KNIFE-CLEANING Macutnes, C. C. Gossage, Bir- 
mingham. 

8645. Pipes for Smokers, W. H. A. Chancellor, 
London. 

8646. Lamp Cuimyeys, F. H. V. Brooks and J. Altman, 
London. 

8647. TaBLE Fittines, A. T. Chamberlain, 

mdon. 

8648. CHOCOLATE-COVERING Macuines, L, B. Lehmann, 
London. 

8649. Frre-escapes, T. F. Browder, Londun. 

8650. Spray-pox for GARDEN Hoss, C. J. Harcourt.— 
(A. Shaw, Western Australia.) 

8651. Topacco Pipgs, J. M. Needham, Liverpool. 

8652. VENTILATING CuuRcuHEs, C. F. Seward and H. G. 
Walton, Liverpool. 

8653. ee Seats for Tramcars, T. Voss, Liver- 


pool. 

8654. StretcHinc Corton Yarn, O. Kopp and E. 
Usuelli, Manchester. 

8655. ACETYLENE GAs GENERATING PLANT, R. J. Moss, 
Birmingham. 

8656. ELectric Switcues, W. A. Stevens and R. A. 
Barker, London. 

8657. BaLanctnc Encrines, &c., G. L. V. Chauveau, 


mdon. 

8653. Enoine, G. L. V. Chauveau, London. 

8659. Borer and Five “CLEANERS, W. H. 
Ingersoll, London. 

8660. SusPENSORY BanpaGes, A. C. Moss, London. 

8661. Rotary Enoines, W. W. Watkins, London. 

8662. Hanp Brakes for Raitway Trucks, E. J. Hill, 
London. 

8663. Unitinc Inpia-RUBBER Goops, H. Hamet, 
London. 

8664. Brake Puuteys, A. G. C. Grimshawe, London. 

8665, FURNACE-CHARGING APPARATUS, J. Y. Johnson.— 
(The Wellman-Seacer Engineering Company, United 
States.) 

8666. Repuctne VaLvgs, P. Menz, London. 

8667. Fire ExtinouisHers, H. J. Haddan.—(E£. F. Steck, 
United States.) 

8668. ELectric Arc Lamps, The Interstate Electric 
Company ard J. Melzer, London. 

8669. VEHICLES for SINGLE-RAIL RatLways, H. Fisher- 
Spenser, London. 

8670. Furnace, G. C. Marks.—(The Compagnie Générale 
de Travaux Sanitaires [Société Anonyme), Belgium.) 


8071. ELecrric Switcu, E. Schulz, London. 

8672, AUTOMATIC SMOKE PREVENTERS, R. W. Cavenangh, 
London. 

S673. Sprrinas, F. B. Passmore.—(R. Abt, Switzer- 
land. 

8074. PHorocrarnic Apparatus, O, Imray.— (4. Luino, 
and Co., Haly.) 

8675, AuToMATIC Byk-passes for Gasgs, C. 8. Forbes, 
London. 

8676, GOVERNING Devices for Enoings, R. J. Isaacson, 
London, 

8677. Steam GengRATORS, W. Roussanoff, London. 

8678, ELECTRICAL SIGNALLING Apparatus, A. U, Alcock, 
London, 

8679, CLosrrs, Spelkens, London, 

8680. Sarety VaLves for HypRAULIC MacHINEs, H. 
Berry, London, 

8681. Riprxe and Drivine of Cycigs, A. S. F, Robin- 
son, London, 

8682, MEASURING ELecrric Reststancrs, R. W. Conant, 
London, 
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8688. Governors, 8S. C, Davidson and A. B. 
Wilson, Belfast. 

8084. CENTRIFUGAL Motor Governor, J, E. Thornton, 
Altrincham. 

8685. ConsTRUCTION of Stoppers for Casks, E, Taylor, 
Blackburn, 

8686. Gas-HEATED LaunpRy Irons, J. W. Blakey, 
Bradford. 

8687. Looms for Weavinac ToweE.s, T. Holden, Patri- 
croft, Lanes. 

8688. Common Sat, J. J. Meldrum and A. W. Lawton, 
Liverpool. 

8689, FILTERING WaTER for Domestic PurRposss, F. T. 
Bond, Gloucester. 

8690. APPARATUS for CLEANING Boots, H. Rumsey, 
Twickenham. 

8691. ConsTRUCTION of STONE-CUTTING Saws, W. Wilson, 
jun., Glasgow. 

8692. Hat-pins, R. C, Ross, Dundee. 

8693. INTERNAL CompusTION EwNoines, A. Barr, 
Glasgow. 

8604. ENGINE GOVERNOR, E., T. H., and L. Gardner, 
Manchester. 

8695. INTERNAL ComRusTION ENornes, E., T. H., and 
L. Gardner, Manchester. 

8696. BuckLEs and Hooks, D. E. Hepwell, 
London. 

8697, ACETYLENE Lamps, 8. and J. Dawson and W. W. 
Lewis, Birmingham. 

8698, LanpInG Nets for ANGLING, H. B. Minshull, Bir- 
mingham. 

$699, OvTpoor Seats, A. 8. Nelson and A. Stewart, 
Glasgow. 

8700. OPENING Botries, O. Parker and W. Greenwood, 

ceas. 

8701. Taps or Cocks, G. Cooper and H. Sharphouse, 

Leeds. 


Glasgow. 

8703. Weavinc Looms, C. H. Kaye and H. Haigh, 
Huddersfield. 

8704. PHotometry of Arc Lamps, F. W. Carter, Bir- 
mingham. 

8705. A PuotometeR, F. W, Carter, Birmingham. 

8706. PLuG Stakes for Watcumakers, E. G. Strong, 
Devizes. 

8707. INTERCHANGEABLE Too. Houpgr, E. G. Strong, 
Devizes. 

8708. SELF-ADJUSTING PHOTOGRAPH FRamg, A. J. E. 
Hill, London. 

8709. PLaitinc Macuiygs, &c., E. and Cornely, 
London. 

8710. Forminc Aspestos Wasners, J. H. Mathieson, 
London. 

S711. Lavatory Paper, F. R. Lockwood, London. 

8712. Cur Natis, A. E. Gorse, G. A. Probert, and J. 
Peed, Birmingham. 

8713. IMPROVED ADVERTISING Sicns, W. F. Jones, 
London. 

8714. Pass1nG R1ippons THROUGH MATERIALS, B. Collins, 
London. 

8715. Rotatinc Suet for Guns, E. M. T. Boddam, 
London. 

8716. Firinc Guns, A. Reichwald.—(F. Krupp, Ger- 
MARY. 

8717..THropo.ites, H. Davis.—(H. D. Hoskold, Argen- 
tine Republic.) 

871s. Guns, J. Robertson, London. 

8719. Crrcurr Breakers, F, W, Golby.—(4. Beyer and 
R. Schingelder, Germany. 

8720. Gas Licuters, P. M. Justice.—(C. W. Bernson, 
United States.) 

8721. Boxss, G. H. Williamson and A. Culpin, 
London. 

8722. Borrom Brackets for Cycies, J. Werner, 
London. 

8723. Heatine Arr, J. Brown and Co., Ltd., and W. 
C. Wallace, London. 

8724. Tops for Usk in Barres, I. Wasscrstrom, 
London. 

8725. Borer, R. Ziese, London. 

8726. Botter, R. Ziese, London. 

8727. Eak Trumpets, &c., C. F. and 8. R. Slater, 
London, 

728. SIGNALLING on RatLtways, H. C. Newton, 
London. 

729, Construction of Orpnancr, A. H. Hollis, 


mdon. 

8780. Srrap for Trousers, G. Hughes.—(B. Diekina, 
India.) 

8781. Receprac.e for the Use of Painters, E. G. Hill, 
London. 

8732. Cooxinc Urensiis, J. W. Chamberlain and H. 
Hill, Birmingham. 

8733. EXTINGUISHING Firgs on Sues, R. Jones, Man- 
chester. 

8734. PULVERISING MaTERIALS, J. C. Chapman,—(4. 
Wiss, Gerinany.) 

735. ManuractvuRE of Pins, R. 
London. 

8736. FirEpROooF MaTeriats, F, G. Kirchberg and H. 
Moller, London. 

8737. BULLET-pROoF ProtecTinc Device, H. Sefton- 
Jones. 4G. H. Meyer, Cape Colony.) 

8738. Hose I. I. Redwood, London, 

8739. Hanp Trucks, J. H. Heblethwaite and T. D. 
Adams, Liverpool. 

8740. APPARATUS for SEPARATING Fiprg, S, B. Allison, 
Liverpool. 

8741. Pipes Usep for Smoxine, A. J. Wright, 


Neuss, 


mdon. 
8742. Tins for PresERvED Foops, A. W. Macouochie, 
ndon, 
8743, Firg-TuBE Furnaces, W. Schaeffer and H. Lutz, 
London. 
8744. InsecTors for PoRTABLE Forces, H. E. Parson, 
London. 
745. Fire Grates, W. Redpath and A. H. Reid, 
London, 
8746. Vapour Lamps, L. Schin and C. Heller, 


ndon, 
8747. Exectric Lamps, L. Schén and C. Heller, 


ndon. 

8748. Apparatus for Bortnc TunNELs, A. W. Manton, 
London. 

8749. TenTeRING Macuines, W. L. Wise.—(C. Wéis- 
bach, Germany.) 

8750. SuppLyinc Sanp to Locomotive WHEELS, J. 
Gresham, Manchester. 

8751. Curtain Rops, C. Prinz, London. 

8752. Preservinc Manure, P. Rippert, 


ndon. 

8758. Vacuum Enaing, G. E. Hesse, London. 

8754. Evectric Switcues, M. Farkas, London. 

8755. APPARATUS for MEasuURING PRessuRE, P. J. 
Darlington, London. 

8756. ComBInED Crock and C. M. Landen- 
berger, London. 


Birnbaum, London, 
8758. Exposives, T, Jevlev, London, 


SELECTED AMERICAN PATENT; 


From the United States Patent-office Oficial Gazette, 


644,565. Transrormer, FE. Arnold, Cantsrvhe, 
many.— Filed December 28rd, 1898, 
Clain.—A transformer of rotating currents havin, 
three iron cores connected by a yoke in three sections 


the ends of two sections of the yoke being magnetically 
connected to each core, and two cores being connected 
by each section, substantially as described. 


644,740. INcor-mMouLD AND SINK- HEAD Livtyo. 
BRICK THEREFOR, J. K, Latrobe, Po.—Filel 
February 23rd, 1898. 

A bottom. pour  steel-casting mould, 
having an upper metal extension provided with a 
sink-head cavity, having a smooth inner face which 
tapers upwardly and inwardly, the lower part of the 
cavity being at least assmall as the mould cavity, and 
a separately-moulded hollow burnt lining-brick fitting 


in the sink-head cavity, and having a tapered outer 
face, substantially as described. (2) A bottom-pour 
mould, having an upwardly and inwardly tapering 
sink-head cavity, a correspondingly-tapered lining. 
brick fitting therein, and a pin arranged to engage the 
upwardly-projecting portion of the brick and tem- 
porarily hold it in place, substantially as described. 


645,576. System or TRANSMISSION OF ELFcTRICal 
Eneroy, F. Tesla, New York, N.Y.—Filed Septew- 
ber 2nd, 1897. 

Claim.—(1) The method hereinbefore described of 
transmitting electrical energy through the natural 
media, which consists of producing at a generating 
station a very high electrical pressure, causing thereby 
a propagation or flow of electrical energy, by condue- 
tion through the earth and the air strata, and collec- 
ting or receiving at a different point the electrical 
energy so propagated or caused to flow. (2) The 
method hereinbefore described of transmitting electri- 
cal energy through the natural media, which consists 
in producing between the earth and a generator termi- 
nal elevated above the same, at a generating station, 
a sufficiently high electromotive force to render ele- 
vated air strata conducting, causing thereby a progaga- 
tion or flow of electrical energy, by conduction through 
the air strata, and collecting or receiving at 9 point 
distant from the generating station the electrical 


645576] 576 


ene so propagated or caused to flow. (3) The 
method hereinbefore described of transmitting electri- 
cal energy through the natural media, which a 
generating current impulses of relatively low elec 4 
motive force at a generating station, utilising suc 
impulses to energise the primary of a transtorme 
enerating by means of such primary circuit impu , 
na dary surrounding by the primary and - 
nected to the earth, and to an elevated terminal eu 4 
ciently high electromotive force to render ag we ‘ 
strata conducting, causing thereby impulses to be P 
ted through the air strata, collecting or ery 4 

the energy offsuch impulses, at a point distant, per 
the generating station, by means of a receiving cire "1 
connected to the earth and to an elevated aie 2 
and utilising the energy so recieved to energie 
secondary circuit of low potential surrounding 
receiving circuit, 


| 644.565] 
| ite 
| fic 
| 
| 
: Ni | 
SSS 
/ 
SQyy, 
Huddersfield. 
8606. Hasp and STapLe FastEninas, C. J. Eastwood, 
644,740] 
8702. A Vice for Usk by Butcuers, P. Rankine, 
N/, 
| 
|) yy 
Wy) 
Wi) 
| 
Uf 
P | ‘ Wh, 
| 
| 
\ 
\ \ 
| | 
| 
} 
(yar \\\ 
=F), 
| a 
— 
8757. PRINTING on RUBBER-COATED: Faprics, H. B. 


May 25, 1900 THE ENGINEER 529 
NEW MEASURE OF GOOD QUALITY IN At this point of control the governor in performing its | to produce acceleration of the mass M, and with this 
A? GOVERNORS. controlling function, does work upon the gear. This | acceleration displacement begins. The force produced 


By Professor R. H. SmivH, 

Iv one sense the measure of excellence in a governor 
to be here explained is not new. The value of the quality 
has always been well recognised by all intelligent makers 
and users of governors, and every engine-driver watches 
his governor, and admires or despises its action, in 
accordance with his observation of this quality. Also 
many students of engineering science have desired to find 
out how to measure this quality in a strict, scientific, 

uantitative fashion. I have intermittently tried to do 
-o throughout the last twenty-five years. When asked 
by others how the thing is to be done, I have always been 
compelled to explain that I had been unable to find out. 
It was only last year that the problem gave way to a re- 
newed investigation. 

This quality, whose exact measurement has proved so 
dificult, is no other than “ quickness of governing.” 
This is so manifestly the chief aim and object of each 
and every governor, and that this is its aim is so 
thoroughly well known, that it seems absurd to assert 
that the problem of measuring it has never been solved, 
and that this problem is ignored in every text-book and 
in every paper read before a technical society on the 

bject. 

Why is it so rigorously tabooed ? The reason is an 
unfortunate one. It is because writers on scientific 
engineering conceive it to be their duty to limit them- 
selves to what they can fully and scientifically explain. 
A further very useful function would be to state as clearly 
as they can what they would like to be able to explain, 
put cannot. By keeping silence about what they cannot 
explain, they divert the attention of the younger men 
from those things most needed for the progress of tech- 
nical science and art. These younger men are armed 
with better scientific training, and, as they have had most 
problems solved for them without exertion on their part, 
their brains should be fresher and more apt to succeed in 
attacking the unsolved. Therefore nothing could be more 
useful than putting before them the difficulties that have 
til] to be cleared up, and it is a pity we do not all devote 
more of our time to indicating publicly the specific 
directions in which we are ignorant. This paper only 
goes the length of explaining one direction in which its 
author has remained in ignorance against his wil] for 
twenty-five years, 

The earliest attempts to measure good quality in 
governors specified their ‘sensitiveness"—the term 
should now be qualified as ‘‘ geometric sensitiveness.” It 
refers to the range of motion of the sliding sleeve in any 
of the common constructions. 

Later, greater attention was paid to the energetic 
action of the governor in moving its controlling gear 
against resistance due to joint friction and inertia of 
parts ; and what is called the “ power "’ of the governor 
began to be investigated—first of all in Germany. This 
power was measured by the force it exerted in shifting 
the gear. 

Since, in the process of exerting its power, it does 
mechanical work, I pointed out that it is important to 
distinguish between the work done and the force exerted, 
which is one of the two factors in the work done. 1 
advocated the use of the two corresponding measures of 
yovernor power, namely, ‘“ foree-power” and energy- 
power.” A maker can, by wholly non-essential changes, 
not affecting the really useful character of the apparatus, 
enhance the sensitiveness at the expense of the force- 
power or vice versa ; but the energy-power being propor- 
tional to the product of the two, remains unaffected by 
any such superficial alterations of pattern. 

Fourthly, the “stability,” or its righting power of 
regaining its normal position after the passing away of 
temporary disturbance, came to be strictly defined and 
measurable, 

All these are elements of good quality, going towards 
the production of quickness of action and quickness of 
recoil or return from the active positions; but none of 
them in itself, nor any combination of them together, 
gives a measure of this quickness. Itis the object of this 
article to show exactly on what this quick action depends, 
and to formulate its correct measurement. Itmay be called 
tine sensitiveness, or, still better, ‘‘ kinematic sensitive- 
ness." It is a true measure of the actual speed: or 
Velocity with which the governor operates the valve or 
other gear, to control which is the governor's whole duty. 

Before explaining the calculation of this kinematic 
sensitiveness, it will be well to specify accurately the 
quantitative definitions of the previous four elements. 
These have hitherto been stated only in terms of the 
ordinary rotating centrifugal governor, in which the 
fovernor does work by the sliding displacement of a 
sleeve along the spindle and by the mechanical force 
(xerted by this sleeve upon the lever or link connecting 
it to the throttle valve or to the expansion link, and in 
which this displacement and this operating force are 
developed as the result of, or are motived by, a rise or 
fall of rotary speed in the engine. They will, however, 
be here specified in more general terms applicable to any 
fort of governor. 

The change of condition developing operative action in 
the governor will be called the “motive.” The motive 
of the common governor is change of rotary speed. In 
other kinds of governor the motive may be the time-rate 
of this change of speed or acceleration; or rise of 
hydraulic or gas or boiler steam or condenser vacuum 
pressure ; or change of electric tension, or current, or 
or change of temperature in a furnace or a 
mp; or change of water or other liquid level in a tank 
or reservoir, 

Th the common centrifugal governor the joint surface 

tween the sleeve and the gear controlled by the 
Severnor is called the “ point of control,” which name is 
— to the final point in any kind of governor where the 
gan gear to be controlled begins, and where it makes 
joint with and receives impulse from the governor, 


work can always be analysed into two factors. When it 
is simple mechanical work, these two factors are simple 
linear moveinent or “ displacement” and mechanical 
‘force.’ In other cases they may be quantity of electric 
current and difference of electric potential: or quantity 
of heat entropy and difference of temperature; in every 
possible case the product of the two shows a quantity of 
energy transferred from the governor at its point of 
control. For uniformity’s sake the factor most nearly 
geometric in its nature will be called the ‘“ displacement,” 
while the other will be called the “force.” 

The following are the exact definitions adopted for the 

measures of governor good quality. 

y = The Geometric SensitIvengss is the displacement 
at the control point following a 1 per cent. change 
of the motive R without the governor exerting any 
controlling force. 

Jf = The Forcre-Power is the controlling force exerted 
by the governor at the control point when the 
motive R changes 1 per cent. without producing 
displacement. 

4 fy = The EnerGy-Power is the work done at the 
control point by the governor in a complete 
cycle of motive variation through 2 per cent. 
up and 2 per cent. down from normal, 1 per 
cent. in each direction producing controlling 
force and 1 per cent. producing displacement. 
The energy-power equals 4 f y. 


J = The Sranmity is the righting force-power ex- 


erted at unit displacement from normal position 
when the motive R is restored to its normal 
value. It equals f/y. 

It will be noted that of these four qualities only two 
are independent. The energy-power is four times the 
product of, and the stability is the ratio between, the 
other two. 

If the governor action be reinforced by a hydraulic or 
steam or electro-magnetic power relay, then the control 
point should be taken at the extreme end of the relay 
mechanism where it operates upon the control gear, and 
the displacement and control-force are both to be 
measured at this point. That is, the power-relay is 
reckoned as part of the governor. 

The control action of the governor is hindered by two 
sorts of resistance. Masses or electric inductances, which 
are at rest and inert while the governor is inoperative, 
have to be set in motion or overcome while the displace- 
ment occurs. These offer inertia resistances. There are 
also frictional and sometimes viscous resistances to the 
displacement. There are a number of frictional joint 
resistances inside the limits of the governor itself, and a 
number of similar ones, external to the governor, in the 
controlling gear, valves, kc. Let all these resistances be 
reduced to equivalent ones at the control point, the equi- 
valence required meaning that with the actual control- 
point displacement, the equivalents would absorb the 
same amount of work in being overcome as they actually 
absorb at the places where they actually arise. Call 
the equivalent of the external inertias M, that of the 
external frictional hindrances f,, and that of the internal 
frictional hindrances f;. 

Then of the actual total force-power f, exeited by the 
governor at any moment at its control point, the amount 
(f.+ f.) is absorbed in overcoming friction and 
viscosity, leaving (f - f,— fi) to produce acceleration 
in the mass M. The acceleration of velocity momen- 
tarily generated is thus (f — f, — f.) + M. 

Looking at the diagram—Fig. 1—let the base line 
represent the normal position of the control point of a 
governor. Along this is plotted to any convenient scale 
the force-power f, that is, the control-force exerted when 
the motive R rises to 1:01 R, or 1 per cent. more than 
its normal amount, displacement being prevented. 
Vertically is plotted the displacement y produced by the 
same rise of ‘01 R in the motive when no control- 
force is exerted. This means that after the sleeve, or 


Fig). 


other control joint, had moved the distance y without 
any of the external resistances altering, equilibrium would 
again be attained by alteration of the internal stresses in 
the governor itself. 

Now suppose that the motive is actually increased by 
‘O01 R, and that this at first develops the effective con- 
trolling foree (f —f,), being absorbed in internal 
friction, This leaves (7 — fi- f,) as marked on Fig. J, 


by ‘01 R uniformly diminishes as the displacement 
carries the sleeve towards the point y higher up, at which 
point, if it were reached, the active force due to ‘01 R 
would wholly disappear. But its excess over the frictional 
resistance (f;+ f,) has come down to zero as soon as a 


displacement elzhoh as marked on Fig. 1, has 


occurred. This excess, which has been active in pro- 
ducing acceleration, is indicated by the lower triangle 
rafined over in the diagram. 

By this time a certain velocity has been generated in 
the mass M, corresponding to a kinetic energy in that 
mass equal to the above rafined triangular area. The 
momentum so generated carries the governor movement 
further against the uniformly increasing retarding force 
formed of the excess of the frictional resistance over the 
governor active force indicated by the horizontal width 
of the upper rafined triangular area. This continues 
unti] the generated kinetic energy is exhausted in over- 
coming this retarding resistance after a displacement 


27 (1 444) has been traversed. The velocity 


and momentum being now zero, the motion stops, 
because the remainder of the accelerating force due to 
‘01 R, is overbalanced by the friction which hinders motion 
in either direction, up or down. The whole displace- 
ment thus accomplished is less than y if f is less than 
2(f,+f.). Itis interesting to note that whether it is 
less or greater than y does not in any degree depend 
upon M, the inertia to be overcome, that is, supposing 
the ‘01 R excess to be maintained constant, long enough 
for this inertia to be fully overcome throughout this 
stroke. The time occupied in moving through this dis- 
placement is quite easy to calculate; the calculation 
corresponds to one of the commonest cases of harmonic 


motion. The time is * A/ MY nd this gives the 


Average velocity of displacement, 
or the KinEMATIC SENSITIVENESS = / (2 fot) 
This is the average velocity of dislacement when the 
full force-power f due to a 1 per cent. change of motive 
R is developed before displacement begins, and when 
this 1 per cent. change in R is maintained constant 


until the displacement 2/ is completed. 


If instead of 1 per cent. of R, any other change in R 
of amount A R operated in the same way, then the dis- 
placement attained would be 


AR _fit f) 

the time occupied in moving through this would be the 
same as before, and therefore the velocity of displacement 


would Le 
vf ( AR _f +f), 
mM 

If it were possible to do away with all internal and ex- 
ternal frictional and viscous resistances, then this measure 
of good quality would be represented by the simpler 
formula 


FRICTIONLESS KINEMATIC SENSITIVENESS. 


Remembering that y is the=geometric sensitiveness, or 
sensitiveness in the older acceptation of the term; that f 
is the force-power; and that. y fis one-fourth the energy- 
power ; we recognise from these results that, in order to 
obtain great kinematic sensitiveness, that is, very quick 
prompt governing action, we should attend to the follow- 
ing three rules 

(1) Eliminate as far as“possible both internal and 
external frictional, viscous, or other similar 
resistance. 

(2) Arrange for the lowest possible inertia or other 
similar resistance. 

(3) Arrange for large energy-power; that is, for the 
greatest possible combination of geometric sensi- 
tiveness and force-power. These two would be of 
equal importance in the absence of friction, but, 
in the unavoidable presence of friction, the force- 
power becomes more important than geometric 
sensitiveness. 

Great energy-power cannot be attained without having 
heavy stresses throughout the mechanism. Under this 
condition one cannot reduce the frictional resistances 
except by two means, namely (a) the adoption of as 
extremely simple a design as. can be devised to accom- 
plish the object aimed: at, especially in respect of small 
number of joints, and (4) making as many as possible of 
the joints spring joints, as in Pickering’s governor, in 
preference to pin joints. 

Then again, to reduce the inertia resistances, it is 
evident that it is desirable to obtain the large forces 
necessary for large energy-power by means of springs 
rather than by weights. In these directions is to be 
sought the great desideratum of governors, namely, quick 
and prompt controlling action. 

In the above calculation the change of R is assumed to 
take place suddenly, and to keep constant while the 
governor displacement takes place, and under this con- 
dition it is shown that the displacement will stop short 
at the amount stated above. But, of course, if the 
motive R continues to increase during the governor dis- 
placement, this latter will go on to a higher value. It is 
interesting to note at what rate the motive R must in- 
crease, in order that the governor displacement should 
continue uninterrupted. 

The calculation need not be given here, although it is 
not difficult. The result is interesting, not only because 
it is useful, but because of its great simplicity. It is 
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this:—The governor displacement will continue unin- 
terruptedly if the time-rate of increase of motive R be 
greater than the ratio of the kinematic sensitiveness of 
the governor to its geometric sensitiveness. 


THE BACTERIAL TREATMENT OF SEWAGE. 
(From «a Correspondent.) 

In considering the subject of the bacterial treatment of 
sewage, it will be admitted that, while there are still 
points in dispute and a variety of opinions as to methods of 
application, sufficient advance has been made to justify 
its adoption in all but exceptional cases. That, in its 
application, variation will exist, both as regards cost and 
results, is beyond doubt, not only on account of differ- 
ences in the sewage delivered at outfalls as indicated 
and affected by composition and length of flow, but also 
on account of the degree of purification demanded by 
conditions of discharge. It is recognised that difficulties 
are likely to be met with and limitation admitted. In the 
presence of large discharges of trade refuse, special 
treatment as a preliminary—more particularly when the 
scheme is one which comprises treatment in beds only— 
may be necessary, while in cases in which time, as arising 
from restricted area, is an essential, chemical treatnient 
may be needed as an aid to bacterial adjustment and 
more perfect action.** Further, the separation of 
inorganic matter is a sine quad non, while organic matter 
of vegetable origin can only be acted upon but slowly. 
The advantages of the system, however, far more than 
counterbalance the disadvantages, and bacterial treat- 
ment may be termed a success, not only on grounds of 
economy, but as embodying, in a great measure, the 
abatement of a long-standing nuisance. 

With regard to the relative methods of application, any 
conclusions arrived at must be based upon rapidity and the 
degree of purification effected, with further bearing upon 
cost and necessary area. It must also be remembered 
in any discussion of this subject that our knowledge on 
many points affecting bacterial action is by no means 
complete. While it cannot be argued that it is im- 
possible to bring about the preliminary breaking down by 
aérobes alone, scientific opinion is leaning very much to 
the idea that the process is most satisfactorily carried 
out by anaérobes; the difficulty of dealing with organic 
matter, when in suspension, by the former class of 
organisms being great. Under natural conditions, and in 
the presence of masses of organic matter, there is 
simultaneous action, the aérobes acting at the surface, 
and forming a coating which permits the action 
of the anaérobes beneath. A similar condition 
obtains in open reducing tanks, the leathery scum 
which slowly accumulates at the surface inducing 
anaérobic action in the underlying liquid. According to 
some authorities, anaérobie action, as a preliminary, is 
an essential to more complete purification; but although 
it is clear that certain organisms engaged in the final 
stage of nitrification are unable to exert themselves in 
the first process of liquefaction, we have not conclusive 
evidence as to the insufficiency of aérobes. 

But while information is not definite on this point, 
there is justification for the supposition that purification 
will be more rapid and complete when anaérobes are 
employed in the initial stage. Liquefaction of sewage 
will take place more rapidly in the absence than in the 
presence of oxygen; while the fact that sewage retained 
for a long time in sewers, where the action is mainly 
anaérobic—as shown by the absence of oxygen—yields 
better filtrates, points to the advantages of preliminary 
anaérobic treatment. Added to this, the proportion of 
organisms capable of liquefying sewage would appear to 
be greater in this class. 

There are two undisputed facts in this connection which 
it will be well to mention in passing; the one is the 
necessary reduction of organic matter to ammonia 
previous to the building up of nitrites and nitrates ; and 
the other is the necessity for providing aérobic conditions 
for the final process of nitrification, the organisms be- 
coming more highly specialised as the work of purifica- 
tion proceeds. In cases in which beds only have been 
resorted to as a means of purification, the method 
frequently adopted of filling, allowing the liquid to stand 
for a length of time, and then emptying for aération, is 
based upon the erroneous idea that the reduction is 
brought about by aérobes, whereas in reality the action 
is mainly anaérobic. With beds worked on this principle, 
the small amount of available oxygen remaining after 
filling is rapidly exhausted, with the result that anaérobic 
action prevails. In an attempt to secure reduction by 
aérobic action only the bed must be slowly filled, the 
liquid being allowed to flow through horizontally, and 
then, without permitting any length of residence in the 
bed, rapidly drawn off, or it must be finely, evenly, and 
continuously distributed over the surface and allowed to 
pass through, the bed being saturated only, and not 
sewage-logged, thus securing a continuous supply of air 
with the sewage. 

Regarding the relative advantages arising from the 
employment of beds only, or beds subsequent to residence 
an septic tanks, more recent experience would seem to be 
sargely in favour of the latter method of treatment. 
Apart from the advantages afforded by tanks for the rapid 
multiplication of anaérobic organisms by the exclusion of 
light and air, continuity of action, high temperature, 
supply of food, and the removal of products by the con- 
tinual passing of a stream of water over the lower surface, 
where the organisms are most active, the tanks exercise 
a smoothing effect, the value of which, under present 
conditions of trade discharges, with the consequent varia- 
tion in strength and reaction, it is difficult to exaggerate. 
Tanks possess the further merit of avoiding the clogging 
of beds by providing for the settlement and slow disin- 


*In speaking of chemical treatment in connection with bacterial 
purification, it should hardly be necessary to point out that the preser- 
Any chemical 


tegration of organie matter of vegetable origin, as demon- 
strated by the production of inflammable gases arising 
from various forms of cellulose, when placed in water 
inoculated with sewage organisms.| Such vegetable 
matter, together with the ash remaining after a process 
of biolysis, will, in the absence of sedimentation, 
lead to a rapid reduction in the capacity of beds, while 
settlement—apart from septic tanks—with a view to avoid- 
ing this drawback ensures the accumulation of large 
quantities of organic matter, which could be satisfactorily 
dealt with in tanks; in fact, it is to a great extent a 
return to the sludge difficulty. For the same reason the 
passing of sewage through fine screens previous to its 
discharge into reducing beds is almost equally objection- 
able, and the absence of such necessity should be con- 
sidered when estimating the cost of tanks. 

Another important point in connection with septic 
treatment is the absence of change. The action insewers, 
at any rate during end of flow, being mainly anaérobic, 
the passing of sewage into septic tanks permits of con- 
tinuous life under similar conditions. That there should 
be a proportion of aérobie organisms in sewage, even 
after a lengthy flow, is not surprising in the face of 
experiments showirg the intimate relation existing 
between the air in sewers ond that at the surface. But 
while the number o/ aérobic liquefying organisms is known 
to decrease during passage through the tanks, ' thus proving 
the presence of a certain number of obligates, it is cer- 
tain that sucb urganisms, when suddenly placed under 
anaérobic co.ditions, and cut off from the supply of oxygen, 
will strenuously exert themselves to wrest that necessary 
element from the liquid in which they are immersed. 
With regard to the utilisation of gases evolved in closed 
canks—either for heating or illuminating purposes— 
sufficient has been done to prove it a matter worthy of 
consideration. If sufficient heat can be generated to 
warm beds utilised for the final stage of nitrification— 
which process proceeds most rapidly at comparatively 
high temperatures—and to secure a better circulation of 
air in the beds, the question becomes one of importance, 
as the cost of heating under ordinary circumstances is 
prohibitive. 

The results obtained in either open or closed tanks are 
practically identical. The advantage possessed by closed 
tanks consists in the absence of smell, which in the case 
of tanks differently construected—especially if the scum is 
broken—may be highly objectionable. On the other 
hand, the adoption of open tanks means a great saving 
in cost, and greater facilities for emptying. This latter 
consideration, however, is not of great moment, as tanks 
only require emptying at rare intervals. In dealing with 
sewage in beds by aérobie organisms, it has been pointed 
out in another place, that the liquid must either be 
delivered on to the bed by fine distribution, thus permit- 
ting a simultaneous supply of air and sewage—coalescing 
being avoided by simple saturation, and the maximum of 
life and activity ensured—or the beds must be filled by 
horizontal discharge, and almost immediately emptied, 
when active aérobic action will take place, the bed in 
reality still containing a large proportion of the sewage. 

In finishing beds in which a high degree of nitrifica- 
tion is sought, the material should, as far as possible, be 
left open to the air, containing sides being dispensed with, 
and the filtering material being simply heaped up on 
concrete floors with properly arranged falls. Such a 
method not only means a great saving in cost, but also 
allows of the free circulation of air through the body of 
the filter. It has long been known that nitrification 
takes places more rapidly in land than in water, the 
special organisms engaged in this process acting but 
slowly when immersed in liquid, hence the advantage of 
the method described. A disadvantage attending beds 
formed in this manner consists in the loss of heat, but the 
normal temperature of sewage, together with the vital 
activity of the bed, are sufficient to obviate any serious 
effects from frost. 

For the preliminary process of breaking down, beds 
possess the merit of presenting a large surface for 
bacterial action, with the result that liquefaction is 
hastened. But in the face of the disadvantages of neces- 
sary screening and gradual reduction in capacity by 
clogging, the more general adoption of tanks may be 
anticipated, while in cases in which roughing beds are 
still retained, these will probably be worked on truly 
anaérobic principles, the beds remaining sewage-logged. 
Clogging may be delayed by the adoption of hard material 
of smooth surface, of sufficient size to allow the entrance 
of suspended matter to the body of the bed, at the same 
time obviating the necessity of the frequent raking of the 
surface. While the effluent from a bed of such material 
will not compare with that discharged from an ordinary 
coke bed, and extra work will be thrown upon the finishing 
beds, the necessity for continual attention will be avoided. 
Such relief, however, cannot be of a permanent character, 
owing to accumulations previously referred to, and apart 
from occasional washing out of the beds, trouble will arise. 
No objection can be raised to a filtering material of the 
nature described in the presence of continuous working, 
but in the case of beds worked on the intermittent prin- 
ciple, the ease with which colonies of organisms may be 
disturbed constitutes a distinct drawback. The discovery 
that almost any hard material is equally efficacious in rough- 
ing beds has led to a great economy in their construction. 

The two points to which special attention will pro- 
bably be given in the future, with a view to attaining more 
rapid and complete purification, are the avoidance of 
sudden changes and further splitting up. Sudden altera- 
tion in condition causes cessation of development and 
delays purification; consequently, in the endeavour to 
preserve the rigorous exercise of vital functions, any 
necessary variation in the surroundings of bacterial life 
should be gradually applied. 

In a process of intermittent treatment in roughing and 
finishing beds, the continual change from aérobic to 
anaérobic conditions cannot be regarded with favour, as 
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neither class of organisms is capable of fully exergig 
its powers. Even a permanent change, as in the are 
a discharge from a septic tank to an aérobic bed, jg to ‘ 
avoided, and the upward filtration of the liquid on leayj 
the tank is desirable. In the case of a discharge froy * 
septic tank on to a bed worked on truly aérobie pring 7 a 
it is true that the bed will be densely populateg wat 
organisms of that class, living under constant conditions. 
but, on the other hand, it must be borne in mind that the 
discharge from the tank will contain an immense number 
of organisms, mainly anaérobic, and it is advisable t5 
utilise the energy thus represented. Permanent chang, 
however, is less injurious, owing to the rapidity with 
which, in low forms of life, one generation succeed, 
another, and the consequent possibilities of adjustment 
to alteration in environment; but continuous change 
representing, as it does, continuous loss of powe; 
and, so far as obligatory organisms are concerned’ 
loss of life, is to be avoided. The important advantage 
gained by the splitting up of purification processes, 4 
based upon knowledge of the manner in which Nature 
economises energy, cannot be ignored. At each different 
stage the organisms present are those best able to cary 
on the work required, and, consequently, any method ¢f 
treatment worked upon such Ilnes will result in the attain. 
ment of a maximum amount of purification in a minj. 
mum of time. This fact has been fully established by 
placing organisms present in an advanced stage of puri- 
fication under conditions to be found only at an earlier 
period, and, under such altered surroundings, their action 
is found to be enfeebled or ineffectual. Each additional 
stage, moreover, by placing pathogenic organisms undey 
abnormal conditions and in antagonism to others highly 
specialised, as the result of continuous and unvarying life, 
becomes an additional safeguard. 

The inability of bacteria to act upon inorganic sub. 
stance, and the consequent necessity for its separation, 
with a view to avoiding the filling up of tanks or clogging 
of beds, calls for additional attention, either with a view 
to avoiding its entrance into the sewers, or securing its 
ultimate separation. The first object may be attained 
by the adoption of deeper gullies, or those of certain 
forms ; hat in the case of the second, in the presence 
of the failure of the ordinary methods of separation by 
the use of baftle plates, or by allowing the sewage to rise 
against a head, it would seem possible—judging by what 
is being done in other directions—to ensure success by 
the setting up of centrifugal action. In bacterial treat. 
ment the advantages which would arise from separate 
systems, both as regards the removal of inorganic matter 
and greater regularity in strength and flow, is evident; 
but, at any rate, in cases in which sewage can be dis. 
charged by gravitation, it is most likely that there will 
be any material change. The advantages and disadvan. 
tages of the two systems under ordinary circumstances 
are too well known to need discussion. 

Although the inimical effect produced by the discharge 
of trade refuse to bacterial action has been rather 
exaggerated than otherwise, the advent of bacterial treat- 
ment demands the exercise of increased control. 

While the careless letting off of large volumes of refuse 
may have a disturbing effect, such effect may be 
altogether avoided or reduced toa minimum when proper 
care is observed. The necessary control can be exercised 
in two ways. Such refuse can either be turned into the 
sewers between certain hours, so that measures may be 
adopted for special treatment, and the effect of such 
refuse neutralised; or manufacturers can be compelled to 
discharge all trade refuse in equal quantities during the 
twenty-four hours. 

This latter method has the advantage of economy, as 
in the great majority of cases special treatment will be 
avoided. Comparatively little has been done by manu- 
facturers in the way of independent treatment, mainly on 
account of expense, but not infrequently owing to want 
of space, and, consequently, the burden of dealing with 
refuse resulting from processes carried on for 
individual profit is thrown upon the ratepayers. A little 
more consideration and enterprise in this direction would, 
in many cases result not only in the abatement of a 
nuisance, but in the working of remunerative processes. 


Royal METEOROLOGICAL SocreTy.—At the last meeting of the 
Society a paper was read on “The Wiltshire Whirlwind of 
October Ist, 1899,” which had been prepared by the late Mr. G. J. 
Symons, F.R.S., a few days before he was stricken down with 
paralysis. This whirlwind occurred between 2 and 3 p.m., com- 
mencing near Middle Winterslow, and travelling in a north-north- 
easterly direction. The length of the damage was nearly twenty 
miles, but the average breadth was only about 100 yards. In this 
narrow track, however, buildings were blown down, trees were 
uprooted, and objects were lifted and carried by the wind a con- 
siderable distance before they were deposited on the ground. 
Fortunately, the greater part of the district over which the whirl- 
wind passed was open down, otherwise the damage, and perhaps 
loss of life, would have been considerable. At Old Lodge, Salis- 
bury, the lifting power of the whirlwind was strikingly shown by 
several wooden buildings being lifted up and dropped down several 
feet north-west of their original position. At a place eighteen 
miles from its origin the whirlwind came upon a rick of oats, a 
considerable portion of which it carried right over the village of 
Ham, and deposited in a field more than a mile and a-nalf away. 

ENGLISH versus AMERICAN LocomoTIves.—Formerly, says the 
British Consul in Japan, orders for numbers of engines were sent 
to the United States, but that was because manufacturers there were 
prepared to sell at two-thirds of the cost of British engines, an d 
to promise delivery in one-third of the time. The active deman 
however, for American locomotives has given the establishments 
in the United States plenty of work, ot» they have raised their 
prices and have ceased to offer the same facilities as to promptness 
of delivery as heretofore. One thing which still militates against 
the sale of the British locomotive is the long time taken In the 
execution of orders, manufacturers at home not having sufficient 
leisure to contract for delivery as speedily as the Japanese —_ 
To cite a case in point, an agent for an English firm was recently 
told by the authorities in the direction of the Hokkaido Railway, 
where the engines all come from the United States, the a] 
having been planned by Americans, that they would be very g 4 
to place some orders in England, but that their regulations for' a 
them to undertake contracts for more than a year ahead. Conse 
quently the impossibility of effecting delivery of British oe 
tives in less than fifteen months’ time prevented their use 02 
line in question, 
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Report of the Committee on the Revision of the Society Code of 
1885, relative to a Standard Method of Conducting Steam 
Boiler Trials. American Society of Mechanical Engineers. 
presented at the New York meeting, December, 1899. 

[CONCLUDING NOTICE. | 

Tur other subject of particular importance here dealt 
with is that of testing the wetness of the steam pro- 
duced and delivered. It is generally admitted that the 
old “barrel” calorimeter test is unreliable, and should 
no longer be used. — We are willing to admit that 
the results given by it have always been devious, and 
occasionally unintelligible ; and it follows that they are un- 
trustworthy. It seems hardly fair, however, to condemn 
the method as impossible until the reasons of the freakish- 
ness of these indications have been discovered and 
explained. This has never been done, and until it is done 
it is rather premature to decide that the unknown dis- 
turbing and erratic influences cannot be eliminated by 
suitable modifications of the apparatus in construction 
and handling. 

It is well known that the indications of the various 
forms of throttling calorimeter, now so much trusted in 
the U.S.A., are not accepted with equally implicit con- 
fidence in Britain, and that a British Committee appointed 
to investigate them did not report so as to increase that 
confidence. In the first place, it is incapable of dealing 
with steam containing over 2 or 3 per cent. of moisture, 
so that with wetter steam than this it is necessarily supple- 
mented by a separator. Then, further, it seems that the 
rationale of the instrument is at least doubtful. It assumes 
that the pressure where the low temperature is taken 
is atmospheric ; and that on the other side of the throttle, 
where the higher temperature is taken, the pressure is 
the same as in the main steam pipe. But at this latter 
place some drop of pressure has certainly occurred, 
because here a considerable velocity of flow has been 
reacned; and at the former place some excess above 
atmospheric pressure necessarily exists, because beyond 
this place has to be generated the very high velocity of 
outflow into the atmosphere. Sensitive manometer or 
other pressure gauges have sometimes been inserted at 
these points, but it is well recognised that it is difficult 
to measure accurately the pressure in the middle of a 
stream of high velocity, and especially in a stream of 
very irregular shape, as is the case in these throttling 
calorimeters ; while, on the other hand, small errors in 
these two pressures, either measured or assumed, will be 
influential in the calculated result as to wetness. Then, 
again, it is admitted by the users of these instruments 
that the thermometers give different readings according 


to the “extent of the exposure of their stems,” and the 
calculated results are very sensitive to errors in the tem- 
perature readings. But it is also pretty certain that the | 
thermometer bulb temperature, however the ther- | 
mometer be placed, and however well its stem may 
be protected, will vary in an irregular fashion from 
the real average temperature of this very irregularly- | 
shaped and very rapid stream of steam. It is also} 
freely admitted that it is doubtful what allowance and | 
correction should be made for radiation of heat from the | 
outside walls of the instrument. In the recent use of it | 
it has been endeavoured to minimise this correction by | 
covering the instrument thickly with non-conducting | 
clothing. Finally, in the formula used to reckon the | 
results, no account is taken of the heat energy spent in | 
generating the kinetic energy of outflow. It is supposed | 
that by making the area of the atmospheric exit large, and | 
shaping it so as to quiet the outflow, this error is reduced | 
to negligible proportion. But the high kinetic energy | 
of flow occurs just past the throttle aperture, and must 
necessarily exist there, and it is here that the low tem- 
perature is measured. Even if the whirlpool kinetic energy 
were quieted and reconverted into heat before the point 
at which the steam reaches the thermometer (which, 
however, is not attempted in any of the commonly used 
forms), this degradation of the energy is effected chiefly 
by impact and friction against the internal solid walls of 
the instrument, and it remains problematical what pro- 
portion of the heat so generated remains in the steam 
and what proportion goes into the metal. 

There are thus many elements of doubt regarding the 
exact physical action that takes place inside the appa- 
ratus, and also doubt as to the accuracy of the logical 
deductions or calculations made from the physical 
measurements. Until these doubts are satisfactorily 
cleared up, these measurements of wetness will not be 
commonly regarded with complete confidence. 

The Committee adhere to the old reckoning of boiler 
horse-power, modified so that the unit is made to mean 
an evaporation of 30 1b. of water from a selected stan- 
dard feed temperature to steam of a selected standard or 
mean pressure; the effect being that the unit horse- 
power is equivalent to 34} lb. evaporation from feed at 
212 deg. to steam at 212 deg. Fah. It seems a great 
pity that a powerful scientific society should give a new 
lease of life to the principle of this thoroughly 
irrational and practically useless rating of boiler power. 
Why not define boiler horse-power as the real horse- 
power developed in the boiler? A horse-power is a 
perfectly definite and unambiguously understood rate of | 
energy, production, or transference, namely, the rate of | 
33,000 foot-pounds per minute, or 1,980,000 foot-pounds | 
per hour. A boiler has, therefore, two horse-powers : 
to wit, its thermal and its mechanical horse-powers. 
Its thermal or heat horse-power is the rate at which it 
transfers heat to the water and steam, expressed in| 
foot-pounds per hour and divided by 1,980,000. That | 
idea is absolutely simple and easy of application, and it is | 
the correct measure of the useful thermal activity of the 
boiler. The mechanical horse-power is the rate at which 
mechanical work is done in the boiler by the evaporative | 
expansion of water into steam, expressed again in foot- 
pounds per hour and divided by 1,980,000. It is the 
PV working rate, or if P V be the pressure and specific | 
Volume of the steam produced, whether the steam be | 


saturated or superheated, and W be the weight of such 
steam produced per hour, then the boiler mechanical 
horse-power is W P V ~ 1,980,000. There can be no 
dispute about the accuracy and the simplicity of either of 
these two measurements. Why should they not be 
adopted for the practical rating of boilers ? 

The report and the appendices contain very numerous 
interesting passages that invite adiniration and discus- 
sion; but within the limits of a review it is impossible to 
take more than we have already remarked upon. The 
pamphlet embodies a very great deal of eminently useful 
and practical work and thought. We cordially commend 
it to the careful perusal of all boiler engineers. 


The Resistance of Locomotives and Trains determined Ex- 
perimentally. By Proresson ALBERT FRANK. 1898. 
Translated by A. BewLry. Published Madras, 1900. 

Tuis is a re-issue, with amendments and addenda, of an 
essay on this difficult subject, which gained some years 
back an important prize from the ‘* Union—Verein—of 
German Railway Administrations.” It controverts the 
rules and experimental conclusions of previous investiga- 
tors, suchas Vuillemin, Dieudonné, and Von Réckl; and 
the addenda contain criticisms of the author’s attacks 
upon these authorities. It is crammed full of mathe- 
matical equations, tables of numerical observations and 
calculations, and diagrams, and altogether is a piece of 
heavy reading. 

The main point of controversy is this :—Should train 
resistance be represented by the formula, C, + C,v + 
C, v*, where v is the speed, and the C’s constants, or 
should the second term be repressed ? That is, isC, = 0? 
To settle whether C, exists or is zero, the battle rages 
fiercely through many scores of closely printed octavo 
pages of formidable mathematics. In English calcula- 
6 + v? ; 8 + v? 
340 for trains and 180 
for engines has been mostly followed, the term in the first 
power of the speed being excluded in agreement with 
Professor Frank’s contention. But although Rankine 
seemed to favour this formula chiefly on account of its 
superior simplicity, he also quotes Gooch’s rule in which 
the v® term is suppressed in favour of that in »v, as well 
as those of Harding and Scott Russell, in which both 
terms appear. All these formule retain the common 
characteristic of so many engineering rules, namely, that 
their “constants” have to be shifted up and down 
within a range of 50 or 100 per cent. in order 
to suit each new set of conditions that turn up. 
Professor Frank remarks very wisely indeed that the 
conditions of weather, of road construction and repair, of 
mode of coupling carriages together, &c., are so variable 


tions D. K. Clark’s formula 


| in railway running that, in order to get any fairly true 


average measure of the resistance, a very large number 
of experiments is necessary. One variation of condition 


rightly recognised as influencing the result seriously is 


that of the cleanliness, lubrication, and good fit of all the 
bearings and other working surfaces in engine, wagons, 
and carriages. Another variation not so much regarded is 
the general configuration of the land surface, of bridges, 
cuttings, tunnels on either side the train at any moment. 
Then the mere fact that none of the formulas take.any 
account of the angle at which the wind blows across the 
track, or, in fact, of any wind at all, quite sufficiently 
accounts for the large range of ‘ constants’’ obtained 
from series of trials. For the general problem of loco- 
motive design there are required two figures respecting 
the resistances to be expected over the district to be 
served ; namely, the average and themaximum. Neither 
is sufficient by itself, and both are of about equal 
importance. 

Now Herr Frank very minutely analyses all his experi- 
mental results, and thus presents us with a tremendous 
array of figures. But the actual number of experiments 
and of measurements is by no means large, and the figures 
thus arranged are in large part series of calculations from 
measured data which are not at all abundant. Alsomany 
of the subsidiary calculations involved are based upon 
numerous assumptions; for instance, as regards co- 
efficients of friction at the working surfaces of the machine 
parts. One curious feature of his argument in favour of 
his formula and of his arithmetical analysis is that he 
bases his chief measure of work lost in machine friction 
upon the frictional resistance of an unbalanced slide 
valve, assuming all the dimensions of the valve, its 
stroke, and the steam pressure. Assuming all these 
things, he finds that this part of the whole running re- 
sistance represents a constant independent of the speed. 
But why should he assume that neither the valve chest 
pressure nor the valve travel are changed with the speed, 
and why should he assume that slide valves are wholly 
unbalanced? He also assumes, without stated reason, 
that this slide valve work is independent of the load to 
be drawn. He repeatedly states that he has given 
theoretical reasons for the shape of his formula, and 
that the formulas controverted by him have no such 
theoretical support. But his whole theoretical ‘“ argu- 
ment” amounts to no more than three bare state- 
ments: (1) That the rail and journal friction resist- 
ances together are proportional to the load and 
independent of the velocity ; (2) that slide valve friction 
is independent of both load and velocity; and (3) 
that air resistance “according to the results of 
experiments,” is proportional to the square of the velocity 
and to the front or head surface exposed. We don’t 
suppose that any of these three assumptions is approxi- 
mately true. The side surfaces of a long train have cer- 
tainly more to do in determining the air resistance than 
the head surface, and the closeness of coupling and the 
number of open side windows have also a great deal to 
do with it. In the matter of air resistance the exposure 
of the rear surface of a carriage is of as much importance 
as that of its front surface. All modern theoretical 
notions of the resistance to the flow of fluids would lead 
us to suppose that for low velocities the air resistance 
increased more nearly in proportion to the first power 


of the speed, and to a gradually higher power as the 
speed becomes greater up to a certain critical speed. 
The assumption about internal friction is based on 
the somewhat grotesque investigation of slide valve 
friction mentioned above—which, besides being theo- 
retically grotesque, happens to be practically far from the 
truth. It seems rather too late in the day to adhere 
to the ancient idea that rail resistance is a constant 
at all velocities. Even that part of it depending on the 
compression of the materials of rail and tire cannot be 
said to be so because these are elastic materials. It is 
not a case of a road roller crushing down mud or sand. 
Of course, Professor Frank's experimental results were 
useful, as are the results of all experiments carefully and 
conscientiously carried out. One of the best recent examples 
of measurement of train resistance is to be studied in 
Mr. MacMahon’s paper on the running of trains on the 
City and South London Electric Railway. It is to be 
boped that the Technical Committee, which Mr. R. E. 
Crompton has induced the Cyclists’ Touring Club to 
appoint, will do something of practical value to promote 
the solution of the general problem of vehicle resistance. 


Railway Signalling. By H. Raynar Witson, of the Lanca- 
shire and Yorkshire Railway. London: The Publishers of 
the Railway Engineer. 1900. 

Tus book forms No. 1 of “‘ The Railway Series of Text- 

books and Manuals by Railway Men for Railway Men and 

others.” The greater part of the contents appeared 
first in the columns of the Railway Engineer, and the 
original object its author had in view was to produce 

a standard work covering the entire field of railway 

signalling. He found, however, that electrical and other 

methods were developing so rapidly that it was even- 
tually determined to divide the subject into two parts, 

i.e., mechanical signalling and electrical and automatic 

signalling. It is the first of these—mechanical signalling 

—which forms the subject of the present work. It may 

be said at once that the author has collected together, in 

a remarkably complete manner, a very large amount of 

information on train working and signalling generally, 

and the illustrations, of which there are over 500, are for 
the most part extremely clear and well executed. The 
whole book is printed on plate paper, and great care 
has evidently been bestowed upon its production. 

There are in all nine chapters and an appendix, making 

a total of some 160 pages of letterpress. First of all 

single lines are dealt with, and the various methods of 

working them discussed. Then the author passes on to 
describe different types of signal cabins, with their fittings, 
conveniences, &c. Then the following divisions of the 
subject :—Signal posts, point and signal connections, 
locking frames, signalling plans, level crossings, and large 
signalling installations are reviewed and explained by the 
aid of illustrations. The author has by no means con- 
fined himself to usages on his own particular line. 

We find numerous references made to the other great 

railways of this country, and the impression on one’s 

mind is that he has a thorough knowledge of his subject. 
Chapter IX. gives at length the requirements of the 

Board of Trade—dated 1892—so far as signalling is con- 

cerned, while a note at the very end of the book tells us 

that since the pages went to Press the Board of Trade 
have agreed to the maximum distance for facing points 
from signal-boxes being increased from 180 to 200 yards, 
providing they are fitted with detectors and with rod 
guides sufficiently near to prevent the point rods 
buckling. 

The appendix consists of the reproduction in full of 
the standard specification of the Great Eastern Railway 

Company for signalling work. 


SHORT NOTICE. 


Hor to Learn a Foreign Language: A Reciew of the Best 
Methods, including the latest up-to-date. By William Pulman. 
Manchester: Abel Heywood and Son. London: Geo. Thilip and 
Son. Price 6d. net.—This is a suggestive essay, well worth 
reading by those who teach and those who learn foreign tongues. 
Mr. Pulman is a strong advocate of the new systems of learning 
languages, and particularly of Govin’s method. The learning of 
grammar he denounces as waste of time, and compares it with 
taking your watch to pieces to see how it works. Historically, 
too, the essay is interesting, and throughout it is readable. 


BOOKS RECEIVED. 


La Traction Mécanique et les Vortures Antomobiles. Par G. 
Leroux and A. Revel. Paris: J. B. Baillitre et Fils. 1900. 
Price 5f. 

The Elements of Alternating Currents, By W. S. Franklin and 
R. B. Williamson. London: Macmillan and Co., Limited. 1899, 
Price 7s. 6d. net. 

Our Fleet To-day, and its Development during the Last Half: 
century. By Captain S. Eardley-Wilmot, R.N. With many illus- 
trations. London: Seeley and Co., Limited. 1900. Price ds. 

The Atlantic Ferry: Its Ships, Men, and Working. By Arthur 
J. Maginnis. With numerous illustrations, diagrams, and plans, 
Third edition, revised and enlarged. London: Whittaker and 
Co. 1900. Price 7s. 6d. 

A Manual of Naval Architecture for use of Officers of the Royal 
Navy, Officers of the Mercantile Marine, Yacktsmen, Shipowners, and 
Shipbuilders. By Sir W. H. White, K.C.B. Fifth edition. 
London: John Murray. 1900. Price 24s. 

a Minutes of Proceedings of the Institution of Civil Engi- 
neers. Vol. cxxxix. Session 1899-1900. Part I. Anderson on 
Hydraulic Pile Screwing; Aitchison on the Snowdon Mountain 
Railway ; Bonolis on Florence Electricity Supply Station ; Chen- 
hall on Coal Mining by Mechanical Appliances ; Dalrymple-Hay 
and Jenkin on the Waterloo and City Railway ; Dempster on 
Railway Surveying with the Tacheometer ; Morrison on Cement 
Concrete ; Pilkington on Dock and Harbour Works at Quebec ; 
Poole on Rapid Preliminary Surveys on the Darling River, N.S.W.; 
Russell on Combined Refuse Destructors and Power Plants ; 
White on Explosions and Ignitions in Air Compressors and Re- 
ceivers ; Whyte on the Leith Docks Reclamation Embankment ; 
Wolff on Ordinary and Compound Locomotives ; Young on the 
Anallatic Telescope ; and Abstracts of Papers in Scientific Transac- 
tions and Periodicals. Edited by J. H. T. Tudsbery, D.Se., Secre- 
tary. London: Published by the Institution, 
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NOTES ON AMERICAN C 3S ENGI IF | of imperfect alignment, most American builders adopt a| by Fig. 8. It will be seen that these two engines hay 
POR somewhat crude though cheap form of swivel bearing—- the same general features of design, and only vary ip 

en tina teak Ss Se M.LME see Fig.1. The bottom of this bearing, instead of resting | quite minor details. They may be taken as representin 

ee en ee | for its full length on the support, only bears on a narrow | the best American practice in horizontal Corliss engines | 


No. I. | 


Se much has been said of American competition that 


some benefit must accrue from the study in detail of 
American practice. This is particularly the case as 


regards engines for electric traction, as American engineers | 


have undoubtedly had much more experience in this 
direction than has been possible for engine builders in 
England. 
observations which I made during a visit to the United 
States, the special object of which was to study the 
practice there in regard to engines for electric traction. 


In America, as in England, dynamos are to be seen | 


driven by means of belts; but as these do not by any 
means represent up-to-date practice in either country, 
they may be here disregarded. Further, it is not 


shown by the builders of the different engines. 


In these articles it is proposed to record some | 


| 


| 
| 


| 
| 
| 
| 


Fig. 1 

intended to discuss in these articles the relative merits of | strip at the centre, and would therefore tiltif the pressure 
high or low-speed engines, this being a question which, | at one end became much in excess of that at the other. 
to a large extent, will be affected by the energy and skill | These bearings have cast iron steps faced with white 


| metal, the latter being spread over the whole surface, and 


hence they are worthy of examination in detail, Th 
principal differences between these engines and the Coy : 
engines usually found in English mills are as follows Ai 
(a) Heavier crank shafts; (6) design of bed frames: (¢ 
governing arrangements ; design of dashpots ; (e) ) 
arrangements; (f) lubricating arrangements; (y) fe 
wheel design. 
Taking the consideration of the heavier crank shafts 
first, as attention has been prominently drawn to this in 
connection with the tenders for engines for the Glasgow 
Corporation. Experience has taught English engine, 
what sizes of crank shafts are necessary for the ordinary 
conditions met with in driving textile and other mills, and 
what engines I have seen of American design for similay 
work certainly are not heavier either in the crank shaft 
or other parts than those made by good English firy, 
This being the case, it is evident that some special neces. 
sity must have been found for making crank shafts which 
have dynamos mounted directly on them much heayiey 
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Fig. 2-CROSS COMPOUND CORLISS ENGINE BY THE E. P. ALLIS CO., U.S.A. 


At present both high and slow-speed plants are being , no precaution is taken to prevent the shaft dropping | 


made in Ainerica, but the larger units which are becoming | 
so general have almost all slow-speed engines. The | 
explanation of this is that the size of unit has increased 
in America ata greater rate than the size of the high- 
speed engine has been developed, consequently dynamo 
builders have been compelled to adopt low dynamo 
speeds to suit a type of engine—viz., Corliss—which had 
already been made in sufficiently large powers. 

In Corliss engines the type most generally adopted is 
the cross-compound, with cranks at right angles, the 
dynamo and fiy-wheel being fixed close together and 
between the cranks, as shown in Figs. 2 and 3. Most of 
the engines are horizontal, but vertical engines are cer- 
tainly coming into favour, in consequence of the less floor 
space they occupy. An important point in favour of this 


cross-compound type of engine is that the crank shaft has 
only two bearings, both of which work under similar con- | 
ditions of load, hence there is little probability of the | 
shaft friction increasing materially in consequence of the | 
bearings wearing out of line. Further, to lessen the risk 


in case of a hot bearing melting the metal out ; notwith- 
standing the fact that such an occurrence, by permitting 


| the armature to come in contact with the poles, might 
| be very disastrous. 


A feature of American crank-shaft bearings, not found 


and with much larger bearings than are adopted for mill 
engines. Remembering that, in addition to the fly-wheel, 
the heavy armature of a dynamo is fixed on the crank 
shaft, it is evident that a stronger shaft and larger bear- 


"ings are necessary than if only a fly-wheel were required 


on English engines, is a wedge under the bottom step— | 


see Fig. 1. 
used except when dynamos are mounted on the crank 
shafts, in which case they permit of the shafts being 
adjusted vertically so that the armature can be kept 
central with the magnet poles. However, inquiries at 
several stations elicited from the engineers in charge the 
answer that they never used the wedges, preferring to 
make any adjustment on the dynamo frame rather than 
risk any trouble with bearings. 

At Fig. 2 is illustrated a horizontal cross-compound 
Corliss engine built by the E. P. Allis Company, of Mil- 
waukee, and line drawings showing plan and elevation 
are given. An illustration of an engine made by the 
C. and G. Cooper Company, of Mount Vernon, s given 


Such wedges, I was informed, are not often | 


to be carried, but in looking into the list of sizes given 
further on it will be seen that both the bearing and shaft 
sizes are greater than are necessary for the mere carrying 


of the additional weight. 


American designers say that the greatly-increased 
strength is necessary in consequence of the possibility 
of the downward forces due to gravity being greatly 
increased by unbalanced magnetic pull on the armature, 
as, if by wear, imperfect setting, or any other cause, the 
centre of the armature is below the centre of the magnet 
poles, the magnetic attraction acting downwards may 
greatly in excess of that acting upwards. The strength 
of the shaft and the area of the bearings must, there- 
fore, be such that this additional weight, as it may 
for simplicity be termed, can safely be carried. 

The amount of this magnetic pull may be very con 
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siderabl 
18 tons 
watt generator. é 

d indepcrdently of the engine frames, ,/in. | 


for a deviation in centres of ,!sin. of a 600-kilo- 


js often carric 


e, and a prominent electrical firm give it as that such a pull is not possible in a generator such as a 
Ferranti copper type alternator, as the faces of the arma- 

Remembering that the dynamo frame | ture and magnet poles are at right angles to the shaft. | 

I give kere a list showing some of the sizcs ot _ ifferent | 


| 


American engines. From this list the large size of the 
crank shaft is very evident. 


Design of bed frames—horizontal engines.—The 


design of bedframe shown in Figs. 2 and 3 differs from 
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deviation is certainly the very lowest that should be 
reckoned on, and twice this amount would not be unlikely 
to occur in practice. At one station this unbalanced 
Magnetic pull between the armature and the dynamo 
frame on one occasion became so great that, combined 
with the torsion forces, it caused the breakage of all the 
bolts holding down the dynamo frame. The damage 
Which was done when the pole pieces came into contact 
with the armature hardly needs description. 

From the foregoing I think it is clear that American 
engineers have valid reasons for their practice in regard 
to crank shafts, and until British engine builders have 
had sufficiently long experience of engines of the class 
under consideration, the safe policy is to follow the 
example set by our American confréres, so long as the 
dynamos to be fixed on the shafts are so designed as to 
eee possible the serious unbalanced pull which I have 

escribed. It may not be out of place to mention here 


COMPOUND CORLISS 


THE C. AND G. COOPER CO. U.S.A. 


2. 3 
226 5 
a 3 = 
5 
= 
H.P. cylinder dia., in.) 3 2 2 19 26 22 
48 88 | 48 | 44 
Stroke, @ 48 42 48 48 
Revs. per minute... ..) 75 86-100 | 100 
Crank shaft— | 
D‘a. in middle, in. .. 28 7 26 _ 16 _ 20 
Jcurnals, in. 22 42,32 56* 24x 48, 18 x 36, 14 x 24 18 x 32/16 x £0 
Crank pin, in. 10X10,15x15 10x10, 8x8, — 
Piston-rod, in. .. — 9 54 — ay 
Dia. of fly-wheel in feet 25 20 16 £0 16 
Weight ditto, tons 70 22 45 45 


Steam pressure, Ib. per 
square inch 


150 


~~ * ‘This crank shaft has a 17jin. hole through it. 


150 140 130 | 


the frames usually adopted with Corliss engines here, 
and combines some good points, of which the following 
are the principal :—(1) The weight on the main bearings 
is well spread on to the foundation. (2) The engine gets 
a good grip of the foundation at the pedestal end, hence 
the forces tending to move the engine bodily can be 
taken at the pedestal end—and these forces in large en- 
gines running at a high piston speed, though at only a 
moderate rotative speed, may be very considerable. The 
cylinders are not usually bolted hard to the foundations, 
but simply rest on underframes, and are thus free to move 
for expansion. (3) The centre or slide frame has its ends 
faced and turned at the same time that the slides are 


| bored, and these ends fit in bored recesses in the cylinders 


and main frames respectively, hence inaccuracy of align- 


‘ment is almost impossible. (4) The design admits of 


simple and effective means of catching oil from the crank 
pin, main bearing, and slides, 
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LIQUID FUEL APPARATUS OF S.S. CARDIUM. | jet of superheated steam and hot air while being forced into} A NEW MULTI-COLOUR PRINTING MACHINE 
the furnaces. The steam for spraying is heated by passing it . 


Ox Wednesday, the 9th inst., the s.s. Cardium, a very large | through a coil in the smoke-box and a pipe in the furnace, WE recently had an opportunity of inspecting & workin 
tank brie which a ee built Sir W. G. Armstrong, | after which it passes through the small collecting chamber, | model of a machine invented by Mr. F. R. E. Koehler, ae 
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Whitworth, and Co., Limited, for M. Samuel and Co., the 
managers of the Shell Transport and ‘Trading Company, went 
out to sea from the Tyne for a trial of the oil fuel burning 
apparatus. 

The vessel is one of the largest tank steamers afloat ; her 
registered dimensions are 410 by 52 by 33:2ft., and the dead 
weight carrying capacity nearly 9000 tons. 


and from there in a superheated condition to the burner to | Goring-street, Bevis Marks, E.C., for printing a number of 


mix with the hot oil or vapour. 

There is also a small pipe open at one end to the atmosphere, 
which is carried into the furnace in order to heat the air it 
contains, and which passes out through the other end of the 
pipe to the small collecting chamber, from where it is drawn 
into the burners. It will thus be seen that the hot oil or 


colours with one impression. Although of simple and some. 
what rough construction, the model sufficed to demonstrate 
the principle of the invention. By means of three or four 
cylinders passing over and in contact with a fixed impression 
surface, a number of colours—we believe about thirty—were 
printed in one operation, Each cylinder has its own inking 
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Fig. 1—ARRANGEMENT OF LIQUID FUEL FURNACES IN 8.S. CARDIUM 


The machinery, which has been constructed by the North- | vapour, the superheated steam, and the hot air, all enter into 


Eastern Marine Engineering Company, is of the triple-expan- 
sion type, having three cylinders 28in., 46in., and 77in. in 
diameter, with a stroke of 48in., and is placed at the after end 
of the vessel, as is usual with tank steamers. 


Steam is supplied by three large single-ended, cylindrical, | 


multitubular boilers, working at a pressure of 180 lb. per | 
square inch. The boilers are arranged so that there is one | 
on each side of the vessel, the third one being fitted in a | 


recess at the fore end of the stokehole. An additional boiler | 


is also placed on the main deck for auxiliary purposes ; this | 


combination in the burners prior to being injected into the 
furnaces. 


It is claimed that through the heating of the oil and air, | 


and the superheating of the steam, complete combustion is 


apparatus, and is of a diameter sufficient to allow a printing 
plate to be affixed on to half its circumferential superticies, 
The principle upon which the operation depends is that ifa 
wheel rolls on a rack, any point on that wheel will always 
| come to the same point on the rack. Mr. Koehler makes 
the surface of his printing cylinders travel in a line cor- 
responding to the impression surface by keeping the dia- 
meter equal to the pitch circle of gear wheels fixed to 
their ends. With this type of machine it is claimed that 
the great difficulty of keeping what is known as a perfect 
register is obviated. It is, moreover, possible to cut 


boiler is also fitted to burn oil fuel. The vessel and machinery 2 away any number of parts in a printing plate on one cylinder, ; 

have been designed so that either coal or liquid fuel can be | ! and leave only those particular portions in the plates on the : 

employed for the generation of the steam. The oil fuel | i other cylinders, and by suitably dividing the colours to ont : 

tanks or bunkers are very strongly built, and form part of A \ duce the desired results. In this manner a ee, " : 

the integral structure of the vessel; suitable arrangements S instance, can be printed in practically unlimited number o p 
\ flat colours with one impression. Shade tints of the same 


being made so that any leakage that might take place from 


the oil fuel tanks can be easily pumped out, and the details | 
generally are of a very complete and satisfactory nature. | 


Everything, in fact, has been done to make the vessel one of 
the safest afloat, either for the carriage of oil or general 
cargo, and also for the storage and use of liquid fuel. 

The vessel has been built under the supervision of Flannery, 
Baggally, and Johnson, also of Lloyd’s surveyor, as she is 


intended to class 100 Al with Lloyd's register. The trial, | 


which was only a preliminary one to test the oil fuel appara- 
tus and burners, was attended by Messrs. Orde, Gulston, 
Baggally, George, Miles, Berry, Norton, Haig, and other 
gentlemen. The principal interest was in the trial of the 
new burners and arrangements designed by Mr. Orde, who is 
connected with the firm of Sir W. G. Armstrong, Whitworth, 
and Co., and has devoted much time and attention to the 
question of oil fuel, and to the production of a design which 


would enable the boilers to be made ready at any time | 


if required to use either coal or oil as fuel. With Mr. Orde’s 
plan it appears this can be done quickly and with little 
expense, the fire-bars are kept in the furnace when oil is 
used, and are covered with a thick layer of broken fire- 


brick, through which the air from the ashpits can come; | 


the bed of broken fire-bricks, when oil is used, gets white | 


hot, forming an incandescent mass heating the air on its 


passage through the fire-bars, and completing the combustion | 


of the gas or oil which impinges upon it. 


To make the boilers ready for burning coal in lieu of oil, | 


very little else is required beyond disconnecting the burners 


and gear, and hauling out the broken pieces of fire-brick. | 


The forward main boiler was only fitted in accordance with 


Mr. Orde’s plan, and during the trial worked in a very satis- | 


factory manner ; the combustion, judging from the appear- | 
ance of the flame in the furnace, appeared complete, the 


temperature of the stokehole was low, and there was an | 


absence of any back flash from the furnace. The Orde | 
burners—see Fig. 2—are of small size, and have been designed 
to facilitate the control over the supply of oil which may be | 
required for maximum efficiency. » Fig. 1 shows the general 
arrangement of the burners and pipes in connection with 
them as fitted to a boiler on which many experiments have | 
been made. | 
The following is a brief description of the plan which is 
employed on the s.s. Cardium :—The oil is pumped from the 
oil fuel bunker into what is called a settling tank, on the 
Flannery and Boyd system. This tank is fitted with an 
overflow pipe, so that when it is full no harm can be done, as 
any additional oil that may be pumped in simply flows 
back into the fuel bunker. A long glass gauge indicates 


at any time the amount of oil in the settling tank. 
The oil is drawn by a small pump from the settling tank, 
and is forced at a pressure of about 60 lb. per square 
inch through a coil which is contained in the smoke-box, thus 
heating the oil, which then passes through a small collecting 
chamber—see Fig. 2—into the burners, where it mixes with a 


| 


Fig. 2—ORDE’S LIQUID FUEL BURNER 


obtained, and that as the oil or gas is forced, under pressure, 
through the burners into the furnaces, it prevents the burners 
from getting choked or clogged with any foreign matter or 
sediment that may be in the oil, and further facilitates the 
spraying or vaporisation of the oil, thus tending to reduce 
the amount of steam required for this purpose. 

We have to add that the liquid fuel used during the trial 
was Borneo oil. 


Tue Prussian State Railway administration intends to 
make a trial of American locomotives. It would appear that 
similar tests which the Bavarian State Railways have made with 
American freight engines have had the most satisfactory results ; 
they have, as the Minister reports, ‘‘ with faultless performance, 
cost considerably less than locomotives of similar class belonging to 
the Prussian railway system.” 


colours can be printed with a second impression or at one 
operation, and either super-imposed or not, as may be desired. 

The little machine we saw at work printed a bill 15in. by 
10in. in thirty-four different flat colours from only four plates 
fitted on a similar number of cylinders rotating in a frame to 
which a to-and-fro motion over a fixed bed was given by hand. 
The results obtained from this rather crude model were suf- 
ficiently good to demonstrate that the principle underlying 
the invention is capable of being applied on a more ambitious 
scale. The model is now on view at Crystal Palace, Sydenham. 


THE BOILERS OF THE POWERFUL. —A short passage of arms which 
occurred in the House of Commons on 18th inst. is thus reported 
in the Times. Mr. Allan, Gateshead, asked the First Lord of the 
Admiralty if her Majesty’s cruiser Powerful, on being paid off, was 
to have her boilers broken up or repaired so as to enable her to ge 
to sea again ; and whether, if it was decided to repair or renew 
them, what was the nature and extent of the repairs or renewals ; 
further, seeing that her — speed while commissioned = 
only 12 knots, would the vessel, after being repaired or pee 
in the boiler department, be run at her designed speed of 2 
knots for seventy-two hours at least. — Mr. Goschen, in reply 
to the question, said: The Powerful is quite fit to go to sea 
again now if required. Her boilers and machinery will undergo 
the usual refit which every ship has after a commission in due 
course. It is not yet decided when this will be commenced. The 
nature and extent of repairs required cannot be stated at present, 
or until a thorough examination has been made. With regard ba 
the latter part of the question, the hon, member must surely - 
aware that men-of-war do not steam about the world at full speed, 
but their speed is regulated by the service on which they are 
ployed and with due regard to economy of coal. I may add = 
the ‘‘ ordinary speed of men-of-war when on service is, ing 
to the Queen’s regulations, one-fifth of the full power. It has on 
frequently explained to the House that men-of-war are not anigue 
to maintain their maximum speed for long periods. The designe: 
speed of the Powerful for continuous steaming was 20} knots 1 
smooth water. She made several full-speed trials while in ( hina 
in accordance with the usual regulations in which speeds of over 
20 knots were maintained, and on one occasion she did 540 miles 
at an average speed of 20 knots, which is a higher speed than pd 
man-of-war with cylindrical boilers has ever maintained for t . 
distance. It would be premature at present to make any agar 
as to any exceptional trials to be made with this ship after shen ’ 
but certainly she will go through all the usual trials on ee 
missioning. Mr. Allan: May ! ask the right hon, gentleman | 
say what is to hinder a 22-knot trial now if the vessel ‘is in gone 
condition, and has nothing wrong with her! Mr, ogee 
have told the hon. member that the ship is going to be paid off, 
and we do not propose to make this further trial after all the ag 
have gone through. The ship has been two and a-half eg sl 
commission, and there is every probability that a full-power ee 
now would not reach the necessary standard. Mr. Allan: pe 
you take a full-power trial after she has been cleaned. | os 
Goschen : She will be treated like every other ship in her Majes ‘, 
service. There is no reason for these exceptional questions. q ¥ 
hon. member must see that the full-power trials during her com 
mission have been perfectly satisfactory. 
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THE ASSIOUT BARRAGE—CONCRETING 


ON WEST BANK 


IRRIGATION WORKS ON THE NILE. 100 metres, including the construction of the eastern abutment. 
The deep channel will then lie between the unfinished portions 

IJ.—THE ASSIOUT BARRAGE. of the barrage and on the site of next season’s work. It 

As with the Assouan dam, in our issue of the 11th May, is proposed to deposit a temporary rubble mound on the 
we are now enabled to give a description of the work done on down-stream side of the opening, and it is suggested to take 
the Assiout barrage up toa recent date. The accompany- this to 3 metres above floor level. A navigable waterway 
ing progress plan explains thoroughly the position of the work would only exist over this bar and over the tops of the un- 


as it was at the end of last February. The work done at this finished piers during flood time. Two piers, as near the 


place during the months of September, October, and Novem- 
ber, was chiefly the collection of materials and the putting of 


centre of the river as possible, will therefore for the present be 
left unbuilt, so as to afford an alternative waterway. Thesug- 


and 1300 cubic metres had been rebuilt since the restarting of 
the work on December 26th. On the east side four 12in. 
pumps had been fixed; of these two were at work, and the 
sinking of wells for the other two was in progress. Last 
year’s work, which became exposed to view as the water level 
sank, was found to be of excellent character, and bore the 
closest inspection, the flood not having injured it at all. 

It was proposed to extend the sudds on the west side so as 
to enclose a larger site, but it was not proposed to similarly 
extend those on the east shore, owing to the deep channel 
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THE ASSIOUT BARRAGE—PROGRESS PLAN 


the machinery in thorough working order. Soundings were, | gested bar would divert the current from its present channel, 


| being so near the end of the present sudds. The total num- 


owever, taken across the river during the flood, and were | 
still being taken at the beginning of January. These showed | 
that a deep channel remained on the east side, and that a small 
deep channel which existed off the west bank last season is 
now closed. The flood is so low this year that it was con- 
sidered just possible to put in the whole of the remaining 
foundations, and if this were not done then the proposed 
Season’s work would be confined chiefly to the west side, 
where it is expected that a further length of from 200 metres | 
to 250 metres of foundation might be put in. On the east | 
side it is proposed to lay the foundation from 90 metres to 


and it is anticipated that the result would be that next year ber of workpeople employed in the beginning of January was' 
shallow water would probably be found where the deep | 4200, of whom 90 were masons engaged on the lock walls and 


| channel now runs. 


As will be seen from the plan, the sudds have been com- 


| in building the pump wells. 
By the beginning of February a great advance had been 


pleted on the east and west sides of the river.. On the west | made in every direction. The sites enclosed by the sudds 
side four 12in. pumps are already fixed, three of which were | allowed for the construction of a length of 115 metres of 
at work in the beginning of the year, and pump wells had | barrage on the east side, and a length of 205 metres on the 
been sunk for four more of similar size. At the same date | west side. The sudds constructed to that time contained 
40,000 cubic metres of excavation had been removed from the | 47,000 cubic metres of material, in which 173,000 sand-bags 
site of work, and a portion of the site was down to floor level. | had been used. The total excavation during the season was 
Masonry work was proceeding on the lock wallsand on the piers, | 152,000 cubic metres. Over 40 metres of cast iron piling on 
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the down-stream side of the floor and over 374 metres on the 
up-stream side had also been driven. The masonry was con- 
fined to the raising of the superstructure on last year's work. 
The total completed to the beginning of February was 3800 
cubicametres on lock walls, and 1200 cubic metres on piers. 
Two hundred and fifty metres of ashlar had also been set. 
The average number of people employed during January was 
7400, being an increase from the beginning of the month of 
3200. As showing the extraordinary lowness of the Nile in 
the early part of the year, it is interesting to note that the 
river level on the 8th of February was 45°72, which corre- 
sponds with the level of the river on May 26th last year— 
fourteen days before the date of the lowest level reached. 

A still later report brings our knowledge of the progress 
made up to end of February. At the end of that month the 
material contained in the sudds amounted to 65,500 cubic 
metres—an increase of 18,500 cubic metres during the month 
—-and 229,000 sand-bags had been employed—an increase of 
56,000 bags. The total excavation to date was 178,000 cubic 
metres, and the month’s progress had been 26,000 cubic 
metres. Two additional 12in. pumps had been fixed on the 
west side and one more on the east side. 

Timber sheet piling at the back of the east abutment was 
started during the month, and about 68 metres were driven 
up to the end of it, this being about two-thirds of the total 
length. The total length of cast iron piling was 335 metres, 
and the amount driven during the month 256 metres, this 
being equivalent to 128 metres on the line of barrage. The 
progress made in the masonry was still confined to the raising 
of the superstructure of last year’s work. During the month 
1950 cubic metres of rubble masonry and 440 cubic metres of 
ashlar had been put in. 

During March the material put in the sudd was 32,000 
cubic metres, and 189,000 sand-bags were used, while 26,000 
cubic metres of excavation were removed. The timber sheet 
piling at the back of the east abutment was finished during 
the month, the total length driven being 106°52 metres. 
The total lengths of cast iron piling up and down stream driven 
during the month were, on the east side, 355°7 metres ; and 
on the west side, 427°96 metres; and the month’s progress 
was 233-6 and 195-06 metres respectively. The work of 
placing the concrete in the lower layer of the floor was com- 
menced on the west side on February 28th, and on the east 
side on March 13th. The amount of this work done up to 
March 31st was, east side, 1297 cubic metres; and west 
side, 2930 cubic metres, equivalent to 168 cubic metres a day. 
The masonry in the floor was started later—namely, on 
March 12th on the west side, and on March 19th on the east 
side, yet a total of 3400 cubic metres—1228 cubic metres on 
the east side, and 2172 cubic metres on the west side—were 
got in by the 31st, showing a daily rate of 202 cubic metres. 

The month’s progress in masonry in superstructure was 
2042 cubic metres, or 66 cubic metres a day, and during the 
same period 5077 cubic metres of pitching, clay puddle, and 
zalat filling were put in. The concrete and masonry in the 
floor and the masonry in superstructure have been put in, 
therefore, at the rate of 436 cubic metresa day. There are, 
as a total, 130,003 cubic metres of these materials in the 
barrage when completed, so that these figures give a good 
idea of how the work is progressing. 

The attached summary shows in an interesting way the 
principal items of all work done up to the end of March, 
including work done last year :— 


LIQUID FUEL. 


Ir appears from statistics of the petroleum trade of the 
world during 1899 that the position of the American industry 
was less satisfactory in that than in previous years, and it is 
estimated that unless new oil-bearing regions are discovered 
and worked, the stocks held in the United States will be 
exhausted in about ten years from the present time. In view 
of this assumption it is interesting to note that most strenu 
ous efforts are being put forth in Russia in order to develop 
largely the oil-containing districts of that country, not only for 
lighting purposes, but also in the direction of utilising the 
residual products of distillation for fuel in connection with 
the railways and industrial works of Russia. As is well known, 
the use of liquid fuel for the firing of locomotive boilers has 
been practised to some extent for several years in that country, 
but the general dearth of ample supplies of coal during the 
past year or two has had the effect of placing a premium upon 
liquid fuel for all industrial purposes. A few years ago the 
residuals for heating purposes only realised from five to seven 
copecks per pood, whereas the price for several months past 
has ranged from sixteen to seventeen copecks per pood. Even 
at this abnormal price, and witk an annual production of 
250,000,000 poods of residuals, it is impossible for Russian 
producers to meet the demand for liquid fuel owing to the 
progress of native industries and the extension of the railway 
system of the country, and it is estimated that the oil com- 
panies in the Baku district alone now benefit from the difference 
in price already mentioned to the extent of 25,000,000 roubles 
per annum. Whilst there does not appear to be any intention 
to create a State monopoly of the petroleum industry, it is 
understood that the Government equally as well as the owners 
of industrial works are endeavouring to open up and work 
new oil districts so as to be independent of the petroleum 
market. The proposals to this effect have as yet not assumed 
definite form, but it is submitted from a general standpoint 
that within a short time important oil-bearing properties in 
many parts of Russia will be brought into requisition. In 
this connection special attention is being paid to the deposits 
in the neighbourhood of the town of Guriev, on the north coast 
of the Caspian Sea. The boring operations in this case have 
yielded such satisfactory results that the Government proposes 
to construct through that district the projected railway to 
connect the Russian railway system with Central Asia. 
Another district receiving consideration is the Island of 
Cheleken, where working operations are proposed by foreign 
capitalists, who are in negotiation with the Government on 
the subject. It is considered that the district will be a profit- 
able one in view of the richness of the oil deposits, the large 
demand of the East Siberian Railway, and the industries 
rapidly being established in East Asia. The most important 
scheme attracting attention is, however, the proposal of the 
firm of Seligman, of New York, London, and Paris, to construct 
two long pipe lines, Sin. in diameter, for the transport of 
naphtha products for heating purposes to leading industrial 
centres, and negotiations with this object in view are now 
proceeding between the Government and the authorised 
representative of the firm in Russia. The first pipe line is 
intended to be laid between Jaroslaw and Moscow, a distance 
of 252 versts, and the second for 450 versts between Rybinsk 
and St. Petersburg, and itis considered possible to transport 
the liquid fuel in this manner at a cost considerably lower 
than prevails at the present time in the case of carriage by 


Totals when 


completed. 
Material in sudds 
Sand bags 
Conerete 27,72L eu, met. 
Masonry 102,282 ,, 


6,050 


Ashlar (tv Springing only) 
Cast iron piling .. 1,934 lin. met. 
Pitching clay puddle, &c. 33,824 cu. met. 
Grooves for sluic: gates .. 


Timber piling 14,409 cu. ft. 


1,120 segments | 


| Work done last | Work done this | Total work done | Percentage of 


season. season. to date. 
$5,228 cu. met. 97,500 cu, met. | 193,728 cu. met. _ 
289,352 418,000 707,332 
| 359,432 cn. met. | 204,000 cn. met. £63,432 cu. met, 
10,561, 14,558, 3 
%,514_,, 12,392 ,, 37 
1,120 1,706 2 
63 lin. met. 746m, 1,439 lin. met. v4 
| 30,147 cu. met. 8,158 cu. met. 33,305 cu. met. 45 
90 segments 219 segments 309 segments 
| 
2,289 cu. ft. 14,409 cu. ft. finished 


12,120 cu. ft. 


The average number of persons employed, including those 
at the quarries, was 7000. A larger quantity than was antici- 
pated of rubble stone suitable for building was found at the rail- 
way quarry near Assiout. At the end of March the ordinary 
supply was being supplemented from this source to the extent 
of some 200 cubic metres a day. 
nature, and is obtained from boulders up 14 metres in dia- 
meter, Which are found in seams embedded in soft limestone. 
The boulders can be fairly easily broken into rubble sizes, 


and the stone is suitable for interior work. The difficulty in | 


dressing it precludes its use for face work or for the upper 
surface of the floor, and owing to its smooth surface, and its 
consequent lesser adhesiveness to mortar, it is only used in 
the floor in conjunction with Issawieh stone, which, owing to 
its rough surface, is one of the most suitable kinds of stone 
that could have been found for the class of work required. A 
siding is being made at Sohag down to the river’s edge, and on 


The stone is of a silicious , 


rail. Russian engineers have scored a success with the pipes 
which have been laid down recently for conveying naphtha 
from Batoum to Mikhailovo, a distance of 143 miles. This 
| system, the pipes of which are 8in. in diameter, is capable of 
transmitting 952,381 tons of naphtha yearly, and this volume 
represents almost the entire quantity exported from Batoum. 
| Only petroleum of a certain quality will be allowed to be 
transmitted by these pipes. It speaks much for the recent 
progress of Russian industry, that all the raw material used 
in laying the pipes was supplied by Russia itself, and worked 
up in Russian workshops. Apart from the question of liquid 
fuel, the export of Russian petroleum is increasing in various 
| directions, especially to England and the Scandinavian coun- 
tries. The imports of American oil into London last year 


| decreased by nearly 11,500,000 gallons, whereas the imports 


of Russian petroleum increased by nearly 10,250,000 gallons, 


| thus showing a gain to the oil having a higher flashing point. 


The design of the new ships is not yet definitely settleq bi 
superimposed turrets, d la Kearsarge, and a high freeboacs 
are part of it. The armament will consist of 8in, and ~ 
model—and Elswick patent submerged 
tubes. 


THE Formidable is making slow and steady progress ; 
Portsmouth Dockyard. Both her lower masts are now rs 
but the funnels are not yet in. She will shortly take her pj, 
guns on board ; these are now lying alongside. ‘4 


Work is now proceeding on the London in dock ; most o 
the bow plating is now in place. This thin bow Plating 
extends about 25ft. from the stem to meet the belt, which 
here terminates at a reduced thickness, and, as jy the 
Canopus, it runs down over the ram. This bow armour jg of 
Wm. Beardmore and Co.’s manufacture, the belt armoyy is 
made by Vickers, Sons, and Maxim, Limited. : 


America has done the right thing in connection with th. 
* Johnson shell,” a 6in. specimen of which can go through 
12in. or 18in.—we forget for the moment which—of Kry 
armour at 2000 yards range. It has now produced 4) 
armour of “two or three times the resisting power of 
Krupp.” The inventor—according to the Press—is Ndisoy’, 
son ! 


THE Channel Fleet is at present at Spithead. 


TuHE Powerful pays off about June 8th. She will be at once 
brought forward for commission, and take part in the naval 
manceuvres, which are fixed to commence about July 4th, 

OvR congratulations to Messrs. Ellis and Sheen, pro. 
moted to be chiefs for their services in South Africa. Too 
often the engineering branch does not get its full share of 
this sort of thing. We are also pleased to be able to con. 
gratulate Mr. Sims, the gunner of the Powerful, on his 
promotion to the quarter-deck—a very rare sort of pro- 
motion. Occasional promotion from the ranks is good for 
every service, 


TACKLED in the House about his ignorance of the Elswick 
building-slips, Mr. Goschen has turned a verbal somersault 
and jumped on his critics with great éclat. When some 
time ago he spoke of building-slips he, of course, meant a 
place where armour is manufactured, as anyone but an 
ignorant critic should know. Such, at least, is the definition 
of “ building-slips” for the present. True, we have an 
impression that we often see both guns and armour lie wait- 
ing in the dockyards for long periods before they are put in 
place, and the prospect of aedineee of armour does not at 
first glance seem a very plausible excuse for building no more 
destroyers. However, we may congratulate ourselves that 
there is one thing in which our First Lord excels all others. 


ROBERT W. EDDISON. 


Wer regret to announce the death of Mr. Robert W, 
Eddison, a director of the firm of John Fowler and Co., 
Limited, Leeds, which occurred on Monday at his residence, 
Manor House, Adel, near Leeds, after a brief illness. Last 
week Mr. Eddison caught a chill, from which no serious 
result was apprehended, but pneumonia supervened, and 
gradually becoming weaker, he passed away on the 21st inst. 
The deceased was sixty-four years of age. He was the son of 
Mr. Edwin Eddison, of the firm of Payne, Eddison, and Ford, 
solicitors, Leeds, to whom he was articled. But he gave up 
the law for engineering, and some forty years ago he joined 
in partnership Mr. John Fowler, and their combined energies 
were devoted to the development of the steam plough. The 
results of their work are to be seen in the large business in 
traction and agricultural engines and ploughing tackle, speci- 
mens of which are to be seen at the leading agricultural 
shows. Mr. Edison's abilities were chiefly devoted to the 
commercial side of the business, and he became a director of 
the concern when it became a limited liability company. 
During the last great strike in the engineering trade the 
deceased gentleman, together with the late Mr. H. Kitson, 
were the Leeds representatives on the Committee of the 
Employers’ Association. He also took an active share in the 
formation of the mutual insurance branch of the organisa- 
tion, of which branch he was appointed the chairman. Mr. 
Eddison’s familiar personality will be missed at the forth- 
coming agricultural shows. 


BirTHDAY Honours FoR ENGINEERS.—Among the birthday 
honours we notice that engineers have obtained the following dis- 
tinctions:—Mr. Thomas Wrightson, a director of Head, Wrightson, 
and Son, of Stockton, has been created a baronet. Mr. UC. Kinder, 
H.B.M.’s Consul at Tientsin, and Mr. Walsh Wrightson, Director 
of Public Works of the Colony of Trenedadt Tobago- both of whom 
are members of the Institution of Civil Engineers— have both been 
made C.M.G. The Kaisar-i-Hind medal for public service in India 
has been given to Mr. Alfred Chatterton, professor in the College 
of Engineering, Madras, and to Mr. Francis St. G. Maners Smith, 
Executive Engineer of Ajmere, Rajputana, 

_Evectric Ligut at Rartway Works. —The divisional works of the 
Atchison, Topeka, and Santa Fé Railway at Fort Madison, use 
electricity for lighting and power purposes. A Westinghouse 
35-kilowatt generator is driven by a 50 horse-power engine, while 


its completion, the supply of stone from Issawieh, which is | 
situated about three miles distant on the opposite bank, can | 
ss be increased. At the end of March about 250 cubic metres a | 
day were being brought by boat to Assiout from Issawieh. DOCKYARD NOTES. 
A different method is being pursued this year with regard —. 

to laying the lower foundation of concrete 90 centimetres, Iv is reported that the Admiralty have purchased a 
thick, the top of which corresponds with the top of the piles. | destroyer fitted with Parsons’ turbines, which has beaten the 
Instead of endeavouring to unwater the trench below the | Viper’s record. She was built at Elswick, and is 323ft. long, 
water level of the rest. of the excavated site, the bottom of | 20ft. Gin. beam, and 13ft. 6in. deep. She has four Yarrow 


a 30-kilowatt generator is belted to the engine which drives the 
machinery in the shops. The current is used for a 10 horse-power 
motor, driving the turntable of the engine shed, and a 35 horse- 
power motor, which drives the transfer table of the erecting shop, 
which has a travel of 600ft., and which takes current from a con- 
ductor rail laid parallel with one of the running rails. Formerly 
this table was operated by a 50 horse-power vertical engine and 
boiler, which to be constant] mer steam and under the 
charge of one man. The turntable motor is on a little truck 


which when unwatered is alive with innumerable springs, the 
water level within the trench is kept up artificially to the 
level of the top of the piles—the concrete being deposited 
through the water—whilst the water outside is kept at 
50 centimetres lower level. Two bad springs appeared at the 
scar end of the floor of last season’s work as soon as the water 
level was reduced in front of them. These, however, were 
successfully plugged, and pipes have been built in through the 
floor in order to grout up any cavities that may have been 
formed beneath the floor. In addition to this, double propor- 


tion of cement was used in the mortar to all the thicknesses of 
the floor of the new work joining up with the old. 

Our illustratioris are reproductions from photographs, for 
which—as in the case of the Assouan dam, which appeared 
in our issue of the 11th inst.—we are indebted to Sir Benjamin 
They show clearly the nature of the work being 
They were all taken on the 2nd of March last. 


Baker. 
carried out. 


boilers, supplied by Hawthorn, Leslie, and Co. She was 
tried off the mouth of the Tyne last week, and attained a 
maximum speed of 35°886 knots, and a mean speed of 34 
| knots was—it is said—easily maintained for six hours. If 
this statement is correct the performance is very remarkable. 


THE Japanese battleship Asahi comes out of dock at Ports- 
mouth this week, all external repairs having been effected. 
She will lie in Portsmouth Harbour while her inside is seen 
to. The heavy damages reported in some newspapers are 
purely fictitious. It is an item of interest, by the way, that 
the official naval report at Portsmouth has at last ceased to call 
her the “ Asaki.” Asahi means “ the rising sun,” while saki 
is the cup that cheers,.&c.— particularly. the &c. 


SWEDEN is going to increase her navy next year by some 
protected cruisers of from 4000 to 5000 tons displacement. 


mounted on the circular rail, and one man can now operate the 
table, while three or four were formerly required. Distributed 
through the buildings and grounds are 200 incandescent lamps of 
16 candle-power, and 16 long-burning enclosed are lamps of 20 
candle-power. The latter are used in the erecting shop, engine 
shed, and in the yards, and they require to be trimmed only at 
intervals of ten days. In the machine shop there is a 16 candle- 
power lamp at each machine, and there are a number of lamps 
with flexible connections, so that they may be used in working 1! 
boilers. The use of hand torches and oil lamps is thus quite dis- 
pensed with. In the yard are 35 incandescent lamps of 8 candle- 

wer, for lighting the signal lanterns of the points. These give * 

tter light than oil, save the cost of oil and a lamp man, and have 
a merely nominal expense for maintenance. The wires are carried 
in iron conduits from boxes on the posts carrying the wires for 
lighting the yards. Direct current of 110 volts is used. The cost 
of maintenance of the entire electric plant is only £8 per month, 
which is less than the salary of the lamp man replaced by the 
electric lights at the points, 
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PARIS EXHIBITION.—MOTOR CARS AT 
VINCENNES. 
As mechanical traction is so prominent at the Vin- 


vennes annexe, it was only appropriate that this part of 
the Exhibition should have been inaugurated by a trial 
of touring vehicles which finished up on Sunday with a 
yemarkably successful motor car fete. The trials were 
arried out as usual, under the direction of M. G. 
Forestier. chief engineer of the Ponts et Chaussées, and 
anew system of judging was introduced by taking the 
coeflicients as follows :—General appearance, 20; power 
and running of the motor, 20; brakes, 15; steering gear, 
15; comfort of the car, 10; consumption of fuel and 
jubricating oil, 20; regularity of running, 15 ; and tires, 
10, Stoppages for repairs were accounted for by deduct- 
ing twenty for every hour lost in this way from the total. 
\s was stated last week, the police attempted to stop 
the trials, and only gave way when politely told that 
they were exceeding their authority, as the cars could 
not travel on the highways at more than the maximum 
of 30 kiloms. allowed by law; but during the first day or 
two the cycling police made themselves as obnoxious as 
yossible by taking out summonses against competitors 
who were manifestly travelling within the legal limit. 
There were thirty-seven cars competing, including two 
steam vehicles presented by the Gardner-Serpollet Com- 
pany, and a new steam car by M. Chaboche. The 
Serpollet vehicles have undergone some slight modifica- 
tions since they were exhibited at the last show in Paris, 
but the general arrangement of the four-cylinder engine 
and transmission gear is practically the same. All the 
other cars were propelled by petrol motors, and were 
entered by the following makers :—Rochet; Buille- 
Lemaire; Gobron et Brillie; H. de Raincey; Renault 
Freres; Chaboche; Georges Richard, Klaus, et Cie. ; 
Peugeot, Brouhot, et Cie., of Vierzon; De Dietrich et 
Cie; Hurtu; Bardon; Panhard et Levassor ; Delahaye et 
Cie. ; Turgan et Foy and Perrelle, of Melun. 

With the exception of the Panhard and Brouhot omni- 
buses, all the vehicles were built specially for touring, in 
the sense that the carriage work still preserved the 
orthodox forms, and was not modified in any way to suit 
special requirements, as 1s the case with racing cars. 
Very few makers have tried to improve upon the wagon- 
ette and other types of carriages, and they are either 
finished off in the front by a ** bonnet,”’ where the motor 
is placed vertically in the fore part of the carriage, or is 
eut off short by a dashboard. The new Peugeot vehicle, 
of the type now being put into public service in Paris. is 
an exception to this rule, and the front curves up, giving 
the car something of the appearance of a sledge. The 
only noticeable thing in the heavier touring cars is that 
the driving wheels are of much smaller diameter than 
formerly. The motor still develops about 6 horse-power 
in vehicles carrying four or six persons, and the smaller 
driving wheels have doubtless something to do with the 
better performances of this type of car. They have, 
moreover, a lower centre of gravity, which is a very 
important matter in vehicles which frequently take 
corners at high speeds. In the light carriages makers 
are able to display more variety in design, but unfor- 
tunately they do not seem to have been equally successful 
with the mechanical part of the vehicle. The single- 
cylinder horizontal engine of the Renault car, and the 
ingenious transmission gear of the Turgan and Foy 
carriage, are the only real attempts to break away from 
the standard type of mechanism, which is employed 
with slight changes on nearly all the small cars. 

If the carriages did not show any radical departure 
they, at all events, proved themselves much more effec- 
tive than at previous trials. These lasted five days, and 
four courses were mapped out, two of 57 and 64 kiloms. 
to be covered on alternate mornings, and two of 98 and 
91 kiloms. to be covered in the afternoons, thus making 
about 155 kiloms. for the day. The start and finish took 
place each journey in front of the motor car section on 
the Vincennes annexe. The object of competitors was 
to cover all these courses without a single stop. Most of 
the vehicles succeeded in doing this, and others were 
only stopped by punctured tires and slight mechanical 
derangements, which were put right in a few minutes. 
The running was very regular all through, and it was 
common to see half a-dozen cars following each other 
for several miles. The performances were the more 
meritorious as, on the longer course by way of Versailles 
and the Chevreuse Valley, the going is none of the best, 
and the long stretch of granite setts alternating with bad 
macadaim gave the observers plenty of opportunities for 
testing the ‘‘ comfort” of the cars. As pneumatic tires 
and springs fail to secure absolute comfort on bad roads 
it is to be feared that passengers in motor cars will have 
to continue to pay the penalty of a little personal incon- 
venience for the advantage of fast driving. The jolting 
over a bad surface increases in ratio with the speed, and 
the only way of saving excessive wear and tear is by 
travelling slowly. Not only are the roads very defective 
op this course, but the steep gradients between Ver- 
sailles and Rémy-les-Chevreuse fully tested the power 
of the mechanism. Most of the cars stopped and 
started well on the up gradients, and the brakes proved 
efficient down hill. The Serpollet cars make light 
of these difficulties, and very few of the petrol cars 
acknowledged themselves vanquished. In fact, in no 
other trials has the percentage of failures been so small. 
There was a notable diminution in the consumption of 
heey motors as compared with previous tests. In the 
ight Serpollet car, propelled with a 5 horse-power engine, 
the consumption of heavy oil was one litre for 6 kiloms., 
and 28litres of water for 100 kiloms. On the whole the 
trials were absolutely satisfactory as regards the regularity 
of running and the economy of fuel consumption. 

On Sunday the awards were distributed to the com- 
petitors, and this was made the occasion of a brilliant 
féte at Vincennes. Gold medals were distributed in four 
classes for vehicles carrying two, four, six, and more pas- 
sengers. These were awarded to the Peugeot car, the 


Delahaye car, the De Dietrich car, and the Panhard et 
Levasser wagonette in that order. A few days previously 
there were not more than half a dozen vehicles in the 
motor car building; but in honour of this event the 
majority of the makers have hastened to send their cars, 
and this number was considerably augmented by the 
private vehicles which participated in the festivities. A 
stand had been erected in front of the motor car building, 
and the vehicles were driven around the magnificent road, 
about two miles in length, surrounding the Daumesnil 
Lake, which during the Exhibition has been converted 
into a motor car track. Tilting and other performances 
were carried out, and drivers were able to show their 
skill by driving in and out of obstacles and of turn- 
ing sharp corners at high speeds. About two 
hundred banners had been provided for distri- 
bution, but these soon ran short, and it is certain 
that there could not have been much less than 500 cars 
present. They formed interminable lines on each side of 
the road, and though cars were driven through the crowd 
of vehicles without any restriction as to pace, there was 
nothing in the nature of an accident. Probably never 
before has such a heterogeneous collection of vehicles been 
brought together. Every possible type of car passed 
before the tens of thousands of people who lined the road, 
from the small voiturette to the steam carriage, and even 
the big petrol omnibuses were overshadowed by an electric 
mastodon, resembling a house on wheels, which wended its 
way through the other vehicles with no other noise but 
the crushing of the macadam. Judging from appearances it 
might be taken for the travelling abode of a road surveyor. 
If this be the case the surveyor will henceforth be able to 
dispense with the steam-roller. It is to be hoped that 
we shall see this remarkable vehicle in the motor car 
building. The féte was a brilliant termination to the 
trials in every way, not the least satisfactory feature being 
the change in the attitude of the police, who did their best 
for motor car drivers, whom they had been persecuting 
a few days previously. 


AUTOMATIC COUPLINGS ON MINERAL 
RAILWAYS. 


SUFFICIENT reference for the moment was made to the 
Great Northern Railway experiment with automatic 
couplings in our issue of April 27th, and on May 18th we 
were enabled to illustrate an ingenious modification of 
the Janney couplers. The adaptations of the American 
model to the service of the railway companies of 
the United Kingdom are even now only in their 
beginning. Something is being said in the engineer- 
ing department of the South-Western Railway of 
a practicable coupler, or an apparatus to the same 
effect, designed by one of the company’s staff, and of that 
more will probably be heard a little later. The feature 
of the Great Northern coupler is that it is of a duplex 
character ; it is so devised that the hook and chain coup- 
lings can be used, if necessary; it is designed more 
especially for use on passenger coaches ; its success, so 
far, has been demonstrated on passenger trains which 
were prepared at considerable pains and cost for the 
tests—probably jealous tests—to which the mechanism 
was subjected. The jealousy, such as it is, of railway 
managers is ordinary jealousy for their shareholders’ 
interests, and by no means the unimpressible conserva- 
tism of an older time, which held that nothing new which 
was useful, or nothing useful which was new, could possibly 
come from the ranks of the outside inventor. To apply 
to the rolling-stock of all British railways the meri- 
torious instrument favoured by the Great Northern, and 
in a slightly varied form to be tried by the Great Central 
and the North-Eastern, would cost more millions than 
Parliament has ever contemplated, and involve more 
expensive and revolutionary changes than the philan- 
thropists of the Board of Trade can have taken it into their 
minds to consider. ‘It is one thing,” as a venerable 
railway contemporary has stated, ‘to fit new coaches 
with automatic arrangements, and another to alter the 
fittings of old carriages, and of different shapes and 
sizes.” Expand the sentence, which is only an 
apophthegm, and include coal wagons, ore trucks, and 
the rest of the miscellaneous assortment of vehicles daily 
used on a busy mineral railway, and it is at once dis- 
covered that the Great Northern experiment has not 
solved the problem, but has, on the contrary, left larger 
problems still to be solved. 

There comes to us, opportunely, a statement of the case 
of the mineral railways, instructive in its bearings on a 
current controversy, and novel, we think, in its facts, 
and in the manner in which they are arranged. It 
reaches us in the form of a statement prepared for the 
Royal Commission, but the early closing of that hurried 
inquiry gave the author of the useful compilation no 
opportunity of submitting himself to cross-examination. 
The figures refer only to the Taff Vale Railway, 
but the inferences and the argument are applicable to the 
condition of affairs on all the South Wales lines, or 
certainly the Taff Vale, the’ Rhymney, and the Brecon 
and Merthyr, each alike concerned in the coal traffic, with 
heavy gradients to overcome, and with a bewildering 
variety of trucks. But, unless we are misinformed, 
his deductions are as accurate in regard to the 
mineral lines in Cumberland, Durham, in the coal 
districts of the North-Eastern system, as in the hilly or 
colliery region to which this experienced South Wales 
authority mainly confines his statistics and remarks. 
The point is, whether automatic couplings would be 
superior to the present system of coupling in the avoid- 
ance of accident and the saving of life. A second, but 
subsidiary, point is whether it would not be more 
economical for the railway companies themselves to work 
with automatic couplers on the American plan, instead of 
by the customary methods of chain and pole. There 
is a third point, of possibly not less importance, on high- 
gradient railways, t.c., whether the danger of ‘ breaks- 
away” is not greater and more destructive than the 


damage which is done by casualties in shunting of mineral 
wagons on the method usually pursued by the railways, 
and approved by the Board of Trade. 

The Taff Vale Railway, with its colliery branches, 
is 121 miles in long, and passes through valleys which 
are in many places so narrow that the public road 
the river, the canal, and the railroad occupy the whole 
space between the hills on either side. The colliery 
sidings have generally to be placed on the hillside, on 
which there is little space, and many of them have only 
one connection with the main line, making the working 
difficult and costly. There are fifty-nine collieries on 
the Taff Vale with sidings connected to the line, 
or altogether 114 private sidings, and 164 junctions 
between the main line and the private sidings. 
Along the trunk road 5,500,000 passengers, exclud- 
ing 10,000 season ticket-holders, are carried yearly. 
The general goods traffic amounts to 1,000,000 tons a 
year. With three or four exceptions--so the statement 
runs—the coal and coke traffic of the Taff Vale is larger 
than that of any railwayin the kingdom; but it fluctuates 
remarkably, on some days only 300 wagons passing down, 
at other times 6000; and on what are called busy days 
500 trains are run in twenty-four hours. The total 
tonnage of coal and coke in 1897 was 13,859,439 tons. 
The succeeding year of the strike may be skipped. 
Last year it can safely be assessed at a rate of over . 
16,250,000 tons per annum. These preliminaries 
were necessary in the statement before it was possible 
to explain to other mineral companies how, and 
under what circumstances, this tonnage was transported. 
** The whole of this traffic was carried in private owners’ 
wagons, mostly the property of, or hired by, the colliery 
companies. The number of private wagons now running 
bearing the Taff Vale registration plate is over 27,000, 
the company having only 260C. The capacity of the private 
wagons varies from 6 tons—of which there are very few 
—to 10 tons, the average load being about 9 tons. The 
whole of these wagons were passed by the Taff Vale 
Company, when constructed or admitted on to the line, as 
complying with the company’s specification in force at 
the time.. The specification now in operation came into 
force in 1891, and is the Clearing House specification, 
except that the Taff Vale Company require a rack for 
the brake lever and two commode handles at each end 
of the wagon, and that the coupling links are 1tin. 
instead of ljin. The rack is better than the pin for 
holding the brake lever, as it can be taken on or off with 
one hand. The commode handles are fixed to enable 
men riding on the buffers to travel safely. The coupling 
links are made stronger than those required by the 
Clearing House specification, as the Taff Vale trains are 
very heavy. All wagons passed since 1891 were built to 
this specification, and now number about one-fourth of 
the whole, and-this proportion is rapidly increasing as 
the older wagons are broken up. Of the wagons 
now running about two-thirds are fitted with the 
D link or shackle fastened to the draw-bar with two 
loose links attached. The remainder are fitted 
with the modern three - link loose coupling. The 
men in charge of shunting operations assert that they 
never have any difficulty whatever in coupling and un- 
coupling wagons with the coupling pole wherever the 
three-link coupling exists, and very rarely with the D link 
or shackle. 

The coupling pole was first used on the Taff 
Vale in March, 1890, and every guard, brakesman, and 
shunter, is supplied with a pole, and poles are also kept 
in shunting yards, so that every man engaged in shunt- 
ing operations is either supplied with one or has one at 
hand. The number of persons employed by the Taff 
Vale Company is about 3900, of whom 528 are engaged 
wholly or partly in shunting operations. As showing the 
strength and safety of the couplings in use, only twenty- 
six cases of fracture occurred in 1897, and twenty-eight 
in 1898. Of these only two in 1897, and four in 1898, 
were of the loose three-link coupling.” The narrator 
adds, in this regard, and with especial reference to the 
parting of trains—the alleged peril of the American type 
of automatic coupling—* No break-away resulting in injury 
to the company’s servants, or other person, has occurred 
from 1881, since which time the company have carried 
nearly 200,000,000 tons of traffic, and have hauled upwards 
of 45,000,000 wagons, full and empty.”’ Moreover, from 
information furnished by the coalowners, it would seem 
that no fatality, or personal injury of any kind, through 
wagons running away because of breaking of couplings, 
has occurred on the colliery sidings during the last ten 
years. The accidents arising on the Taff Vale line in 
coupling and uncoupling wagons during the ten years, 
1889 to 1898, numbered thirty-four—three fatal, and 
thirty-one non-fatal. 

From the figures supplied it may be assumed that in 
one half-year there were 2,200,000 wagons hauled, or 
wagon journeys. ‘“ Unlike wagons on a railway on which 
trains run for long distances,” it is remarked, “ and often 
go backwards and forwards without being broken up, 
practically every wagon — and certainly all the coal 
wagons—were uncoupled and re-coupled at each end of 
its short journey. Independently, therefore, of the 
coupling and uncoupling en route, there must have been 
at the two ends of the journey an aggregate of 4,400,000 
coupling and uncoupling operations in the half-year, and 
one accident for 630,000 operations!’ These figures 
suggest a very considerable experience, and when we find 
that the results coincide with the statistics gathered 
by the Rhymney as well as the Barry Railway—which 
latter has not to encounter similar gradients, and not 
exactly the same broken traffic—it becomes the more 
evident that our informant is speaking authoritatively for 
the South Wales Railways, and for other mineral lines 
having nearly identical difficulties to deal with. 

One passage more is valuable from the standpoint we 
have endeavoured to elucidate. The. spokesman for the 
Taff Vale Railway avows that, in his opinion, no system 
of coupling, automatic or otherwise, which might replace 
the present system, would give better results than that 
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RAILWAY MATTERS. 


Tue Uganda Railway Bill was read a third time in the 
House of Commons on Thursday, the 17th inst. 


Tue Calcutta Tramways Company has taken the first 
practical steps towards the adoption of electric traction. 


Tue Baltimore and Ohio Railroad Company has 
established a service of electric motor vehicles in Philadelphia. 


Ir is stated that the Great Western Railway Company 
proposes to cut through the present Cockett Tunnel, and remove 
the roof and the casing which was erected only recently. 


Tur Committee of the American Railway Master 
Mechanics’ Association appointed to report on the relative merits 
of cast iron and steel-tired wheels requests information on this 
subject, giving, if possible, the cost per thousand miles of steel- 
tired wheels and cast iron wheels, and the percentage of break- 
ages for wheels in similar service. 


THE Minister of Railways’ Bill amending the Railway 
Act, which contains clauses to provide for uniform rates and 
regulations on Canadian railways, and to give the Government 
power to prevent railways from side-tracking town sites by com- 
pelling them to locate stations at given points, has passed its second 
reading in the House of Commons at Ottawa. 


THERE was a meeting of the Cardiff Railway share- 
holders, at their London offices in Queen Anne-street, last week, 
Sir W. T. Lewis presiding. The chief object was that the directors 
should formally issue 2000 additional shares of £100 each, to pro- 
vide capital for the construction of the new Bute Dock, and to sell 
and dispose of such shares as they might decide. This was unani- 
mously carried. 


TuE operations of the French railways last year show 
considerable improvement on the results of the previous year. 
‘The total length of line worked was 37,923 kiloms., an increase of 
352 kiloms, as compared with 1898. The total receipts of the past 
year were 1,406,602,000f., of which the principal companies con- 
tributed 1,347,809,000f., and the State lines 47,552,000f. The 
receipts in 1898 were 1,361,049,000f., so that there is an increase of 
45,553, 000f. 


Tue Hyderabad-Godavery Valley Railway extension 
from Manmad, on the Great Indian Peninsular Railway, to Secun- 
derabad, through the Nizam’s dominion, will be completed by the 
middle of this year, The work of laying the rails beyond Sailu is 
proceeding, and this portion of the line is expected to be ready for 
traffic in July next. The portion of the southern section beyond 
the bridge over the Godavery is now being laid with rails, and 
nearly 150 miles is already completed. 


THE prolongation of the Paris-Orleans railway in Paris 
to the Quay d’Orsay is terminated, and the electric installations 
are at present sufficient to ensure a regular traffic. Although the 
station arrangements will not be completed for sng service 
until a few weeks later, the Minister of Public Works has been 
asked permission to run trial trains with passengers without 
their luggage. The commission of inspection formed by the 
Public Works Ministry will commence its work within a few days. 


OveR 1,000,000 acres of rich farm land have been sold 
by the Northern Pacific Railroad within the last four months in 
the states of Minnesota, North Dakota, and Washington. As the 
average price of land in that region is from 1.50 dols. to 2.50 dols. 
an acre, the Northern Pacific Company’s treasury has probably 
been enriched by something like 2,000,000 dols. The report that 
all the remnants of land in Minnesota formerly owned by this road 
had been sold is contirmed. These lands consist mostly of timber 
and swamps, 


A sornt circular has been issued by the Great Western, 
London and North-Western, and Midland Railway companies, 
notifying that on and after June Ist a charge for siding rent of 6d. 
per wagon per day will be made, after two clear days—exclusive of 
the day of arrival—upon all traders’ wagons loaded with traffic— 
except coaland coke—occupying the companies’ stations or wharves, 
or detained upon the companies’ lines, waiting access to private 
sidings and works in the Birmingham, South Staffordshire, and 
East Worcestershire districts. 


Tue light railway between the Mound Station, on the 
Highland Railway, and the town of Dornoch, the construction of 
which has just been commenced, will be the first in the kingdom to 
be made under a Treasury free grant. After the passing in 1896 of 
the Light Railways Act, an order to authorise the construction of 
the Dornoch Railway was applied for and obtained, and a free grant 
of £14,000 intimated. The Highland Railway Company undertook 
to work the line for a period of fifty years. The total length of 
the Railway will be 74 miles. It will be completed next year. 


Tue Light Railway Commissioners, the Earl of Jersey, 
Colonel Boughey, and Mr. R. A. Fitzgerald, sat at the Guildhall, 
Westminster, last Monday to inquire into an application by the 
Middlesex County Council for permission to construct lines of 
electric tramways from Harlesden, through Sudbury, Wembley, 
and Harrow on the one side, and from Southgate to Finchley on 
the other. The total length of the lines is about seven miles, and 
the cost of construction and equipment is put at £117,000. The 
inquiry was adjourned, the Chairman stating that the Harlesden to 
Stonebridge section was ° 


Tue first statistics of the Interstate Commerce Com- 
mission for the year ending with June, 1889, covering 153,389 
miles of road, showed that the freight traffic of the year in the 
United States amounted to 68,727 millions of ton-miles; for the 
last year reported, 1898, this traffic was 114,078 millions on 184,648 
miles of railroad, so that in the nine years the increase was 45,351 
millions, or 66 per cent. The population meanwhile increased 
from 61 to 74 millions, or little more than 21 per cent. In 1889 
a ton of freight was hauled 1127 miles for every man, woman, and 
child in the Republic ; in 1898, 1541 miles. 


A FUNICULAR railway is proposed at Trieste. The object 
is to connect the town, which is ina hollow at the foot of the Karst, 
with Opcina, At present, in order to reach Opcina, which is 
2150 metres from the centre of the town as {the crow flies, it is 
necessary to travel by the railway line to Vienna, which, however, 
has'to make a long detour, stopping at the junction of Nabresina, 
and the journey from Trieste to Opcina takes from an hour to an 
hour and a-half. The line will be of narrow gauge, five kilometres 
long. The steepest portion of the line, the gradient of which is 
1 in 4, will be laid down on the rack-and-pinion system. Six 
stations are to be provided for the present. The line will be 
worked by electric power of the Abt system now in vogue in 
Switzerland. 


Tue first sod of the mountain railway from Kalka to 
Simla has just been turned, the labour force employed numbering 
400 natives. The heaviest parts of the undertaking are two large 
tunnels which have to be made. One of these burrows through 
the spar, seven miles from Kalka, thereby avoiding the site of the 
landslip which has* frequently given trouble’ to the engineers in 
charge of the cart road. The second is the Barog Tunnel, under 
the Solon Hill, about half way to Simla. The tunnels are being 
taken in hand first, as they will require upwards of two years to 
complete, the smallness of the number of workmen it is possible to 
employ simultaneously in the cuttings making progress necessarily 
slow. There being no heavy bridging, the whole of the rest'of the 
line can be laid in a few months. The whole line will be about 
sixty miles long, and will have few severe gradients. 


NOTES AND MEMORANDA. 


Durine a thunderstorm recently in Calcutta it was 
noticed that there was a general stoppage of the electric ceiling 
fans. 

THE Widnes Corporation Gasworks have supplied gas 
at the lowest price known, namely, 1s. 3d. per thousand to large 
consumers, and 1s. 5d. to small consumers. 


AN increasing quantity of Algerian iron ore is being 
imported into France, the total for the two months ending with 
February last being returned at 8963 tons, as compared with only 
8235 tons in the first two months of last year. 


As an indication of the important developments which 
have been made during recent years in the smelting of silver-lead 
ores, the results obtained at a large works in the western portion 
of the United States show that the cost per ton of smelting has 
fallen from 4.664 dols. in 1887 to 2.260 dols. in 1898, 


SaTisFacToryY trials have been carried out at Ports- 
mouth, says the 7'imes, by the gunnery experimental staff with 
two three-pounder Hotchkiss guns. One is of English and the 
other of French design, but each possesses the same novel feature. 
The loading of the gun automatically closes the breech, so that it 
can be manned by two men instead of requiring three, as is the 
case with the present service Hotchkiss. 


Ir would appear from figures compiled by Mr. J. B. 
Simpson, of the Stella Collieries, on the Tyne, that the cost to the 
colliery owners of the United Kingdom of supplying steam to 
produce the output of coal equal to that of last year is over four 
and a-half millions sterling. This amount is based upon his figure 
of fourpence per ton of coal raised, and assuming the cost of the 
fuel at the pit’s mouth to be about 6s. per ton. 


THE world’s chief supply of lithographic stones comes 
from the village of Solnhofen, in Bavaria. Lithographic stone is 
nothing but a compact and homogeneous limestone, and the 
villages of Solnhofen, Moernsheim, and Langenaltheim, with a 
population of about 3000 inhabitants, lie right in the centre of 
such limestone strata. These cover an area of about ten acres, of 
which the greater part has not yet been worked. 


Some experiments in wireless telegraphy have been 
made between the telegraphic post of observation at Porzic, near 
Brest, and the Massena, of the French northern squadron. Tele- 
grams were very plainly exchanged at a distance of thirty-five 
miles. At the same moment that the Massena was communicating 
with the land the Friant entered the port and also sent telegrams, 
which arrived only very slightly blurred by the other. 


In Germany there are forty-one engines with an 
aggregate of 22,000 horse-power, and in Luxemburg twelve 
engines developing a total of 6760 horse-power, working with 
blast furnace gas. The following are the respective figures 
in other iron-producing countries:—Belgium, eight of 3700 
horse-power; France, eight of 3250 horse-power; and Great 
Britain, six of 2060 horse-power, making a general total of seventy- 
four engines and 37,720 horse-power. 


AccorDING to the annual report of the Comptroller- 
General of Patents, a number of new Acts have been passed in 
Japan to amend the Law of Patents, Designs, and Trade Marks. 
Under these Acts the duration of a patent is fixed at fifteen years, 
and of the copyright of a design ten years, subject to the payment 
of annual fees. The term of protection obtained by registration 
of a trade mark is fixed at twenty years, except in the case of 
trade marks previously registered abroad, where the term is the 
same as that for which the original registration is valid. 


A NOVEL process was described recently before the 
Society of Civil Engineers of France for the extraction of india- 
rubber from the tree. The bark and roots are cut up and soaked 
in dilute sulphuric acid. The effect of this is to decompose the 
woody portions without affecting the india-rubber. In this way a 
division is made between the valuable rubber and the rest of the 
bark and roots, and it is claimed that the rubber so produced is 
quite pure. It was stated by the author that one pound of india- 
rubber could be produced by the process at a cost of about 24d. 


THE action of stray electric currents on water pipes 
has recently been investigated in Newark, a town in New Jersey, 
by Mr. M. R. Sherrard, the superintendent of the water depart- 
ment. He found that a 24in. main has been carrying a consider- 
able current at 15 volts. One of the joints was cut out and exa- 
mined. The lead seemed to be in good condition, but the spigot 
end of the pipe had been acted on to such an extent that the soft 
iron could be scraped off and cut with a penknife. No leaky 
joints have yet been detected along this line, but it is feared they 
may be found in a short time. 


\ For driving machine tools, says the Elektrotechniker, 
experience in Germany has shown that driving with small motors, 
despite their lower efficiency, may be more advantageous than 
driving with larger motors, since the latter, when employed to drive 
groups of machines, have frequently torunalmost light. The ideal 
system of running is, therefore, the separate motor system, by 
which each machine is run independently, and light loads thereby 
avoided. But the introduction of this system depends to a great 
extent upon the initial cost of installation. Particular success has 
been obtained with alternate-current motors of 2 horse-power with- 
out commutator, brushes, or regulating resistance. 


A NEW Employers’ Liability Act has recently become 
law in Spain, giving compensation for accidents to almost all 
classes of workmen and labourers employed where any kind of 
machinery is used. Article 12 of this law states that employers 
can substitute the obligations laid down in Articles 4, 5, or 10, or 
any of them, by an assurance made at their own expense in the 
name of the workman referred to against the risks defined in each 
of those articles respectively, or all of them, in an assurance com- 

ny legally constituted and approved of for this pur by the 

inister of Interior (Gobernacion), but always provided that the 
sum which the workman shall receive be not less than that fixed 
by this law. 


A cruIsER of 2000 tons displacement and 7000 indicated 
horse-power is being constructed for the Spanish Government by a 
Spanish naval construction company in the Bay of Cadiz. This 
vessel is to be of the protective deck type, and in many respects 
similar to the ships of the Pelorus class. _Her armament is to con- 
sist of four 14 cm., four 10 em., and four 57 mm. quick-firing guns, 
which will be supplied by the Government, the guns being of the 
Hontoria pattern with Canet mountings, The protective deck, 
which extends throughout the whole length of the vessel, is 2in. and 
lin. thick, and with the 7000 indicated horse-power a speed of 
20 knots is expected to be realised at the trials. The engines are 
being made in Barcelona, while the boilers of the Thornycroft 
water-tube type are being made by Vickers, Sons, and Maxim. 


Tue report of Sir William Crookes and Professor 
Dewar on the water supplied to London during April states that 
of the 184 samples examined during the month all were found to 
be clear, ieriebt, and well filtered. The drought previously re- 
corded still continued, and was more accentua' during the 
latter half of the month, when only 0°08in. of rain fell from the 
13th to the 30th inclusive. The total rainfall at Oxford during 
April was 0°89in.; the average is 1°66in., the deficiency is there- 
fore 0°77in. for the month. This reduces the excess for the year 
to 0°84in.; at the present time the deficit is 11°8 per cent. on the 
thirty years’ average. The results of the bacteriological examina- 
tions show that the London supply during the month was of a 
very high microbial quality, and the results of the filtration were 
highly satisfactory. 


MISCELLANEA. 


THE opening of the Elbe-Trave Canal is fiy 
16th pi tr is fixed for the 


Tue freedom of Liverpool was on Wednesday conferred 
upon Mr, John Brancker, who recently retired from the Positio ° 
chairman of the Mersey Docks and Harbour Board, which he he 
occupied for many years. ad 


THE annual show of the Bath and West and Southern 
Counties Society will be held at Bath from May 30th to June 4th 
inclusive. Tho exhibition of implements and machinery will 
occupy 5766ft. run of shedding. wale 


Exxctric power schemes are making great headway jn 
Spain. A concession has recently been granted to German capi 
talists for the construction of an electric tramway to run pid 
Cadiz, San Fernando, and Chiclana. 


THE wireless telegraph service between the German 
island of Borkum and the Borkum Reef Lightship in the North 
Sea was opened on the 13th inst. Ships are reported in this way 
between the hours of 6 a.m. and 8 p.m. si 


Tue Bill proposing to extend the boundaries of the 
borough of Halifax to empower the Corporation to construct 
additional tramways, to purchase land for the protection of the 
water supply by making the gathering ground perfectly pure, to 
supply electricity to outside authorities, and to carry ‘out other 
purposes, has passed the Select Committee of the House of 
Commons. 


A WEALTHY Chicago syndicate is about to undertake 
the formation of a direct line of steamers between that city and 
England, v4 the Welland Canal, with a fleet of boats of 14ft 
draugh, and capable of carrying 75,000 bushels of grain. Th. 
carriage of grain is the primary object in view, and the voyages 
from Chicago to Liverpool are expected to be executed in eighteon 
or twenty days, 


THERE seems to be a good opening for the establish. 
ment of steel works at Cadiz, if any British capitalist or syndicate 
would take the matter up. According to the British Consul, pig 
iron of a splendid quality can be obtained from about Malaga and 
other ports in the south of Spain. Spanish coal, good enough for 
the purpose, is easily procurable ; labour is plentifal and cheap, 
and workmen steady. 


Tue Board of Trade have been informed, through the 
Foreign-office, that the authorities at Ostend are taking steps to 
obtain a good water supply for ships, and that it is hoped that this 
arrangement will be carried out before the end of the year. In the 
meantime, it is suggested that masters of vessels who have water 
supplied to them at Ostend should have it boiled before using it 
for drinking purposes. 


A DAILY paper announces that the Sewage Committee 
of the Bradford Corporation have witnessed the working of a 
centrifugal apparatus which solves the problem of purifying wool- 
combers’ suds, which so grievously pollute the streams of the West 
Riding. The suds are passed into flanged cylinders, which, re- 
volving at great speed, leave the grease in the liquid at the centre 
of the cylinders, whence it is skimmed, the remaining fluid throw: 
by centrifugal force to the sides being perfectly innocuous. 


THE death took place recently of Mr. E. Pritchard, an 
engineer who was intimately connected with the Birmingham 
tramways. In conjunction with Mr. Kincaid, he was retained a. 
engineer to these tramways after the decision to adopt accumulator 
traction on the Bristol-road section. His views on electric traction 
were in favour of the overhead trolley system, and not accumu- 
lators. The firm of Pritchard and Co. are also connected 
intimately with the construction of a number of other lines in 
the country. 


Tue largest dry dock on the North-East Coast is being 
constructed for Robert Stephenson and Co., Limited, at Hebburn. 
It will be 675ft. in length inside on the sill level, 32ft. 6in. in depth 
below high water, 90ft. in breadth at the bottom, and 111 ft. at the 
top. The excavation will be carried 48ft. below the cope of the 
dock, and the sides and bottom will be of concrete. There will be 
a caisson entrance 94ft. across, and the dock will be built at a slight 
angle, running in a south-westerly direction. The estimated cost 
of the dock is £150,000. 


In the May report of the Amalgamated Society of 
Engineers the membership is stated at 85,560, which shows a con- 
siderable decrease since the close of the strike. Last month there 
were 1693 on donation, comparing with 1655 in the previous month ; 
2072 on sick benefit, as com with 2373 ; and 3524 on super- 
annuation, as compared with 3557. Formal intimation is given of 
the resignation of Mr. Frank Rose, the organising delegate for 
Lancashire and the North of Ireland, who figured so prominently 
in the last two big strikes. 


A LARGE water power plant is being carried out on the 
Saguenay River in the province of Quebec, It is stated that there 
is 2000 horse-power available on this river at tide level and witha 
head of 69ft. At the point chosen the Ship Shaw River falls into 
the Saguenay. Here it is proposed to obtain 10,000 E.H.P. on the 
Ship Shaw and 100,000 HP. ontheSaguenay. In this way, besides 
working his own calcium carbide works, the proprietor intends to 
distribute power to other neighbouring industries, of which wood- 
pulping and papermaking form a large part. 


A METHOD of making cement from blast furnace slag 
in use in Germany consists in taking the molten slag, granulating 
it in running water, after which it is dried, ground, and mixed 
with limestone and slaked lime. The mixture is then pressed into 
bricks, which are burnt in a special form of kiln to produce a fritted 
clinker, as is done in the manufacture of Portland cement, and the 
subsequent steps of coarse and fine grinding follow similar lines 
with both materials. One factory with four furnaces makes 25,000 
to 30,000 tons yearly, and sells the product at 32s. per ton. 


A NOVEL use for a pile driver has been found in 
Brooklyn, where one of these appliances is being used for breaking 
up asphalt pavements. The pile-driver frame is about 15ft. high 
and mounted on a heavy cart, which also carries a little hoisting 
engine used to lift the hammer. The latter weighs about 15 cwt., 
and has a chisel edge at the bottom about l4in. long. At every 
few blows of the hammer, the cart is dragged along a foot or 59, 
and after the cart has covered a sufficient length of pavement 
gang is put on the work to complete by hand the breaking up of the 
surface. 


Ar a meeting of the Birmingham City Council, held 
this week, the Gas Committee’s Budget for last year was brought 
forward. It was considered highly satisfactory. It was stated 
that the price of gas had been retained at the lowest figures, the net 
average price being 2s. 2‘07d., notwithstanding a rise in the price 
of coal in June last of about 1s. 2d. per ton. Every shilling per ton 
put on the price of coal meant, on the present tonnage, £26,715 a 
year extra cost to the department. There was a tendency amongst 
the larger gasworks to diminish the candle-power of the gas, an 
by that means to obtain a few hundred or a thousand feet of or 
more per ton of coal carbonised, so reducing the number of tons 0 
coal used. During the great coal strike the officials were in favour 
of temporarily diminishing the illuminating power of gas, but the 
committee hesitated. The time might, however, come when they 
would have to do so. There was a growing feeling in the country 
in favour of cheap gas and moderate illuminating power rather 
than cheap gas and artificially-enriched illuminating power. 
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pOREIGN AGENTS FOR SALE OF THE ENGINEER. 


oLp AND Co., Vienna. 
BrockHaus, 7, Kumpfgasse, Vienna I. 
AND WALSH, Shanghai and Hong Kong. 
_BovVEAU AND CHEVILLET, Rue de la Banque, Paris. 
FRAN on _AsHER AND Co., 5, Unter den Linden, Berlin, 
‘ A. TweiTMEvER, Leipzic; F. A. BrockHavs, Leipzic. 
pIA.—A: J: ComBRIDGE AND Co., Railway Bookstalls, Bombay. 
-_ _LorscHER AND Co., 307, Corso, Rome; Bocca FRERES, Turin. 
anp Wasa, Limitep, Yokohama, 
JAPAN g. P. Marvya AND Co., 14, Nikonbashi Tori Sanchome, Tokyo. 
ysstA.—C: RickER, 14, Nevsky Prospect, St. Petersburg. 
AFRICA.—GORDON Goren, Long-street, Capetown. 
se R. A. THompson AND Co., 33, Loop-street, Capetown. 
& Co., Capetowa, Port Elizabeth, and Johannesburg. 
[STRALIA.—GoRDON anv Gotcu, Melbourne, Sydney, and Brisbane. 
A R. A. THOMPSON AND Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
SEW ZEALAND.—UPrTON AND Co., Auckland ; Craic, J. W., Napier. 
C ANADA.—MONTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
yNITED STATES OF AMERICA.—InrernationaL News Co., 83 and 85, 
‘ Duane-street, New York. 
Supscription News Co., Chicago. 
gTRAITS SETTLEMENTS.—Kg.ty Watsu, Liwirep, Singapore. 
(EYLON.—WIJAYARTNA AND Co., Colombo. 


SUBSCRIPTIONS. 


ger can be had, by order, from any newsagent in town or 


Tuk ENGIN 
at the various railway stations ; or it can, if preferred, be 


auptiod direct from the office on the following terms (paid in 

dvance) 

? Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers)... £1 9%. Od. 


cuord Reapinc Cass, to hold six issues, 2s. 6d. each, post free 2s. 10d. 

if credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive THE ENGINKER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THe ENGINEER, and 
accompanied by letter of advice to the Publisher. 

Tain Paper THIck PAPER 


Half-yearly £0 18s. Od. | Half-yearly .. 
Yearly £1 16s. Od. Yearly .. £2 Os. 6d. 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 


jar The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
a advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in yment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

laters relating to Advertisements and the Publishing tment of the 


Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Bditor of Tuk ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 


PUBLISHER’S NOTICES. 


** With this week's number is issued asa Supplement a Tico-page 
Ragraving of 3000 LHP. Triple-erpansion Engines, Central 
Electric Power Station, Berlin Tramways. Every copy as 
issued by the Publisher includes a copy of this Supplement, and 
subscribers are requested to notify the fact should they not receive 


*," Latest TYPES OF THE BRITISH FLEET.—Our two-page coloured 
supplement, representing H.M. ships Formidable, Drake, and 
Albatross, may be had, printed on superior paper, upon a roller, 

price 1s., by post 1s, id 


*, If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prom, 
information of the fact to the Publisher, with the name of 
Agent through whom the is obtained. Such inconvenience, 
if suffered, can be somuiia by obtaining the paper direct from 


this office, 
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TO CORRESPONDENTS. 

*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be tuken of communications which do not comply with these 
instructions. 


*,* All letters intended for insertion in Tuk ENGINEER, or containing 
questions, should be accompanied by the name and address a, the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of icatir 

*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copics. 


REPLIES. 


F. R.—The bismuth solders are the softest there are. One composed of 
tin 3, lead 5, and bismuth 3, melts at 202 deg. Fah. Another, consist- 
ing of tin 8, lead 3, bismuth 1, at 310 deg. Fah. An ordinary soft solder 
for brazing copper and brass consists of two parts of tin and one of 
antimony. Use borax or chloride of zinc asa fiux. If none of these 
suit your purpose please let us know. 

Rex.—It is difficult to know what books to recommend. By far your 
best course would be to examine the books in some gvod library. Any 
book on mechanics—say Perry’s—will explain radius of gyration ; for 
equations to a curve see ‘‘ Practical Plane and Solid Geometry for Ad- 
vanced Students,” by Harrison and Baxandall, published by Macmillan 
and Co., or any other book on geometry. 

A. D.—We know of no very trustworthy formula to recommend for quite 
small vessels, The following is worth trying :— 


& x 600 

Speed knots = immersed section amidships in square feet. 

You will not be far wrong in taking one indicated horse-power per 
knot for vessels up to 3¢ft. long and for speeds between 5 and 8 knots. 


MEETINGS NEXT WEEK. 


Society or Arts.—Monday, May 28th, at 4.30 p.m. Foreign and 
Colonial Section. Paper, ‘‘ Imperial Telegraphic Communication,” by Sir 
Edward Sassoon, Bart., M.P.— Wednesday, May 30th, at 8 p.m. Ordinary 
meeting. Paper, *‘ Russian Central Asia: Countries and Peoples,” by 
Mr. A. R. Colquhoun, 

Roya Institution or Great Britain.—Friday, June Ist, at 9 p.m., 
Discourse on “ Bunsen,” by Sir Henry Roscoe, Ph.D., D.C.L., LL.D., 
F.R.S.—Afternoon Lectures at 3 p.m.: Tuesday, May 29th, “‘ Ruskin, 
Man and Prophet,” by Mr. R. Warwick Bond, M.A.; Thursday, May 31st, 
“Chaucer,” by the Rev. Canon Ainger, M.A., LL.D.; Saturday, June 
2nd, “The Growth of Chamber Music” (with musical illustrations), by 
Sir Frederick Bridge, Mus. Doc. 


DEATHS. 

On the 21st inst., at his residence, The Manor, Adel, near Leeds, 
Ropert WILLIAM Eppison, aged sixty-four. 

On the 17th inst., of Gloucester-road, South Kensington, after a few 
days’ illness, ARTHUR Barctay, M.I.C.E., aged sixty-five. 

On the 22nd inst., at 74, Shooter’s-hill-road, Blackheath, WILLIAM 
Lryp.ey, Mem. Inst. C.E., F.G.S8., in his ninety-second year. 

On the 16th inst., suddenly, at Chester, Tuomas Davip Lirt.e, C.I.E., 
M. Inst. C.E., late chief engineer P.W.D., Bombay Presidency. 


On the 16th inst., at his residence, Macefield House, Old Hill, Taomas 
—— aged thirty-seven, of H. and T. Danks, Limited, Nether- 
on, Dudley. 
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THE ADMIRALTY DILEMMA. 


Tue permanent official at the Admiralty who prepared 
the answer which Mr. Goschen gave to Mr. Yerburgh on 
Monday does not seem to have a very high opinion of the 
intelligence of the House of Commons, or the public. He 
has presented his chief with an unfortunate dilemma— 
either the department is very ignorant of the actual state 
of things, or there are reasons for its inactivity which 
have not been disclosed, and which it is deemed inex- 
pedient to reveal. We were told some time ago that 
more ships could not be added at present to the fleet 
because the private yards could not undertake to build 
them. This statement was promptly and completely 
disproved by the private yards. The Elswick Company 
informed us at once that it could undertake three battle- 
ships and two cruisers immediately if the order were given. 
The fact was beyond dispute, and the Admiralty has 
thrown up this excuse, and through Mr. Goschen has 
put the cause upon the engine builders and armour plate 
rollers. The Sheffield firms have already said again and 
again that they are ready to supply plates as fast as 
they are wanted, and t'1at in reliance upon Mr. Goschen’s 
own assurance of support, they have spent large sums 
upon new plant which is not now fully employed. 
More than this, Messrs. Humphrys, Tennant and Co. 
say that they are quite ready to supply engines for 
three battleships and two cruisers within three years 
from the date of contract, if the Admiralty will give 
the order. All these facts are perfectly well known 
outside the Adiniralty. Is it credible that the informa- 
tion has not reached the department? If it has not, it 
would be interesting to learn, if we could, that the 
Admiralty officials have ever taken the pains to make 
inquiry, and, if so, of whom, and what answers they got. 
We hope that the matter will not be allowed to rest. 
Incidents such as this, occurring, too, in a time of anxiety, 
tend to shake public confidence in a Government, how- 
ever large its Parliamentary majority. 


THE MANCHESTER AND LIVERPOOL ELECTRIC RAILWAY. 


In our last week’s issue we reviewed at some length 
various considerations necessary to be taken into account 
in the discussion of a scheme to run trains at a speed of 
120 miles an hour—the rate at which it was proposed 
that the monorail train from Manchester to Liverpool 
should travel. We showed how difficult it would be to 
attain this great speed, at all events within a reasonable 
distance. We-also drew attention to what would follow an 
attempt to stop a train travelling at such a velocity. 
On the supposition that the train would weigh 50 tons, 
that the resistance of all the wheels in the train was 
brought into action by suitable brakes, and that the 


coefficient of resistance was one-sixth, it was shown that 
the train would run 2898ft. before stopping, and would 
occupy 383 seconds in coming to rest. The effects of 
pulling up so suddenly would, however, be most un- 
pleasant, and it would be practically impossible to stop 
even in this distance in actual running. Various ex- 
pedients were suggested in evidence during the inquiry. 
It was proposed, for example, to reverse the motors in 
the train, or to spread out wings; but none of these 
seemed to have weighed heavily with the Committee. 
On Tuesday last, having heard the promoter’s reply 
on the whole case—and after only three-quarters of 
an hour’s deliberation—the Chairman remarked that 
although the Committee had listened with great interest 
to the evidence which had been given before them, and 
although they considered that the monorail system, when 
brought to a state of maturity, would be a useful addition 
to high-speed railways, the present scheme appeared, in 
certain important respects, to be seriously incomplete. 
Going more into detail, he said that the Committee were 
by no means satisfied, after hearing the evidence, that a 
safe method had been suggested for effectively applying 
brake power to trains running at such a high rate of speed. 
After what we said last week there is no call for further 
comment. We are entirely at one with the Committee on 
this point. We are far from saying that it is impossible 
to run a train from Manchester to Liverpool at the rate 
of 120 miles an hour, and to run it and stop it safely. 
But we do say that great difficulty would attend the 
stopping of such a train at such a speed within a reason- 
able distance. One must be prepared—as on existing 
railways—to stop if it be necessary in case of emergency 
within a comparatively short distance. At present it has 
not been shown conclusively how this can be done with a 
train running at 120 miles an hour. 

Other points than this question of stopping have had 
weight with the Committee in deciding them to declare 
the preamble of the Bill not proved. It was proposed 
to run from Manchester to Liverpool and vice versd with- 
out stopping. : The route proposed for the line, and shown 
on deposited plans, ran for a large portion of its course 
beside the existing connection between Manchester and 
Liverpool of the Cheshire lines. In Manchester the site 
of the terminal station was between the Central and 
Exchange stations. The line was to run through Salford 
and then on parallel with the London and North-Western 
Railway’s line towards Eccles, which place it passed to 
the southward. Barton was to be passed through, and 
then the Cheshire Lines Committee’s line was to 
approached near the Glazebrook Station. Skirting War- 
rington on the north, the line was designed to proceed by 
Great Sankey between Hough Green and Ditchfield 
Green to Garston and thence into Liverpool, parallel with 
and close to the Mersey, terminating in a station not far 
from the existing Central Station. Practically the whole 
district to be traversed may be considered thickly popu- 
lated, and engaged in manufactures. Through thisit was 
proposed to take a railway, which, however little it 
might cut up the country or the towns passed on the 
way, would certainly bring them no proportional gains. 
One is not surprised, therefore, to hear from the Com- 
mittee that, apart from other considerations, they were 
of opinion that the proposed line had been laid out with- 
out adequate and reasonable regard to existing interests. 
bearing in mind that the intermediate districts did not 
participate in any of the advantages of the railway. 
Salford, said the Committee, would seem to have just 
ground of complaint in respect of the interference of the 
proposed line: The Mersey Docks and Harbour Board 
contemplated spending about £5,000,000 on dock improve- 
ments. For this purpose the Board had purchased two 
estates—at Parkhill and Dingle—and the proposed line 
passed through these estates in such a way as to prevent 
the construction of docks of the character which the 
Board desired. These facts, not unnaturally, had weighed 
seriously with the Committee during their deliberations. 
Not content, however, with going thus far, the Com- 
mittee went farther still. They laid it down as their 
opinion that, in all schemes put forward for giving 
further access by means of railways to the heart 


of great cities, underground approaches should be 
adopted where practicable. Clearly the fact that 
this plan had not been followed in this par- 


ticular instance had influenced their decision. The 
question of a tunnel through Salford had come forward 
during the hearing. It was then stated that it had been 
considered, and that it would add £250,000 to the cost of 
the scheme, besides increasing the engineering difficulties. 
An expression such as this, coming as it does from a com- 
mittee on arailway matter, may presumably be understood 
to indicate the position likely to be taken up with regard 
to large and populous centres in the future. 

The preamble of the Bill, as we have already mentioned, 
was declared not proved. This proposed railway will not 
be constructed—at least not yet. After all, is it really 
needed? Is the present railway service between Man- 
chester and Liverpool so weak that it requires reinfore- 
ing? It is by no means weak. It is one of the finest 
services in this country. It was stated before Committee 
that there were 174 trains, travelling by three different 
routes, and worked by three competing companies, running 
between the two cities each twenty-four hours. A 
large number of these trains make the journey in 40 
minutes from start to stop. It was submitted that this 
time could be readily reduced to 35 minutes. In opposi- 
tion it was claimed to have been clearly proved during 
the inquiry that the monorail train, in spite of its high 
speed, when starting and stopping were taken into 
account, could not do the journey in less than 25 minutes. 
The net saving in time from start to stop would therefore 
have been 10 minutes. This ten minutes would be 
further reduced, if one took into account the relative 
distances borne by the existing stations and those about 
to be built to the Exchanges in the two cities. Further, 
it was stated that only 1,000,000 passengers were carried 
between the two cities during the year. This appears to 
us to want confirmation. It is almost impossible to con- 
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ceive that the passengers should be so few. It works 
out—taking 170 trains a day over 300 days in the year 
only—at something like twenty passengers a train. This 
would not seem to show that Liverpool and Manchester 
were in dire straits for increased communication facilities. 
At all events, not at present. 


TORPEDO BOAT DESTROYERS, 


THE literature of torpedo boats and torpedo warfare is 
not so rich that we can afford to overlook any addition to 
it. Good work will, therefore, be done in drawing atten- 
tion toa remarkable paper by Lieutenant R. H. Jackson, of 
the United States navy. This essay has been awarded 
the prize by the United States Naval Institute, and will 
be found in the March number of the proceedings of that 
Institute. We have no hesitation in saying that it 
deserves more attention than it has so far received. 
Lieutenant Jackson speaks from experience. He has 
served for several years on torpedo craft, and has an 
intimate personal knowledge of their characteristics. His 
method has been to discuss point by point the features 
which seem to him to be open to improvement. Nothing is 
too small and nothing too great. The means of increasing 
the comfort of the crew received so much attention as the 
classification of boats or the nature of their armament. 
It is the most thorough and the most valuable, because 
the most practical, paper on torpedo craft that we know. 
We, therefore, commend those who have any interest in 
this class of vessel to read it for themselves, but it will 
— be out of place to discuss a few of its leading features 

ere. 

For the sake of comparison the essayist has clas- 
sified torpedo craft according to displacement, ‘as 
giving the best indication of the sea-going quality of the 
boat.”” In this he has departed from the usual method. 
Length is generally taken as the basis, and is probably a 
more trustworthy standard than weight. The data 
regarding displacement are frequently inaccurate, and 
occasionally aitogether lacking. The point, however, is not 
of greatmoment. Lieutenant Jackson takes four classes. 
The first, destroyers, boats of over 200 tons displacement ; 
the second, sea-keeping torpedo boats; the third, sea- 
going torpedo boats; and the fourth stationary, or, as 
we should call them, harbour protection boats. The dis- 
tinction between the second and third is valuable. The 
sea-keeping boat is one which is capable of maintaining 
itself at sea **as long as there is a demand for its ser- 
vices.” The sea-going boat is one that cannot do at most 
than two or three days at sea. 

The Navy of England is now pledged practically to 
destroyers only, for during the last five years or so she 
has added no torpedo boats to her service. She possesses 
now a fleet of these vessels far in excess of those launched 
or building for all the other naval Powers taken together. 
For this reason we turn our attention principally to the 
parts of the essay which deal with larger vessels. The 
ostensible réle of the destroyer is to capture torpedo 
boats. She has to be designed and fitted with this pur- 
pose in view, although she may be called upon to act in 
various other capacities. Lieutenant Jackson considers 
that her best chance lies in wearing down her more or 
less fragile prey. He does not think it necessary that 
she should be able to attain a high rate of speed for short 
times. A speed of 28 knots that can be maintained for 
six hours is sufficient for all purposes. The fleetest 
torpedo boat even with a good start can, at this 
rate, be eventually overhauled, because she is unable to 
maintain a foreed maximum speed for a long period. 
If such a speed is adopted the factor of safety is at once 
increased. The steam pressure may, if necessary, be 
reduced, the weight of the engine can be increased, and 
the number of revolutions diminished. We are entirely 
at one with Lieutenant Jackson that the attainment 
of high speeds means a perilously small factor of safety. 
It is the last few extra revolutions which try the machinery 
to its utmost, and reveal, frequently in a disastrous manner, 
as in the Bullfinch, an unsuspected line of weakness. 
But we cannot admit that a speed of 28 knots is a 
sufficiently high limit. For many purposes it unquestion- 
ably is so, but the higher trial speed which is required in 
vessels of the British Navy is held to vrove that 
in an emergency a few extra knots can be obtained 
without trying the machinery beyond its endurance. 
In our opinion it should be the object of builders and 
designers to increase the average maximum speed, 
if we may so call it, without diminishing the 
factor of safety. It is evident from the encourage- 
ment which is being given to turbine propulsion that the 

alvisers of the Admiralty hold the same view. To start 
cn the basis that 28 knots is sufficient is to discourage 
advancement. There can be no question that a speed of 
30 knots can be made to-day with as much safety as 
21 knots were made only a few years ago, and there need 
be little doubt that in a few years’ time there will be no 
more risks in running at 35 knots than there is now 
at 30. But had we been content with a maximum 
of 23 knots in 1889 we should not be in the position 
which we have reached to-day. The only argument 
of real weight against augmented speed is that it 
involves increased displacement. In our destroyers 
the maximum has been reached. The number of men 
required is in a measure proportional to the boat's 
tonnage. Thecomplement of our latest type of destroyer, 
say the Albatross, is nearly seventy men. To put more 
men than this at the mercy of a few small shells would 
be undesirable, to say the least of it. It is not so many 
years since a crew of fifteen to eighteen was considered 
more than enough to risk in a torpedo boat. But this 
is not the only, perhaps not even the principal, argument 
against larger destroyers. In the British Navy, as 
long as the present policy is followed, the destroyer must 
do much of the work for which the torpedo boat was 
originally intended. Now the latter depended for its 


safety on its smallness almost.as much as its speed. A 
destroyer presents a target of, say, five times the area of 


and more rapid artillery. Lieutenant Jackson holds that 
the maximum size is 420 tons. This is, of course, con- 
siderably larger than our largest boats, and the reason 
for its adoption is not evident unless longer periods at sea 
are to be attempted than have been up to the present 
found necessary. Commander Drake, of the United 
States Navy, goes so far as to speak of destroyers rang- 
ing in tonnage from 1000 to 2000, and provided with pro- 
tective decks. The speed is not to exceed 25 knots, but 
this is to be maintained steadily, and the idea is that 
such vessels could tire down and wear out torpedo boats. 

There is much more in the prize essay to which 
reference might have been made, but we shall have done 
enough in directing the attention of builders and designers 
to it. Itis to be regretted that the author has little to 
say about steering. It is probably the point which gives 
most trouble to the crews of torpedo boats and destroyers, 
and the observations of one so well qualified to speak as 
Lieutenant Jackson could not have failed to be valuable. 


THE CHANCES OF THE NICARAGUA CANAL, 


Wuewn the American Senate flouted the President and 
his Secretary of State by amending the latter's agreement 
with Sir Julian Paunecefote respecting the Clayton-Bulwer 
Treaty, thereby rendering it quite unfitted for acceptance 
by Great Britain, Mr. McKinley had no course open to 
him, short of his own stultification, but to defer the 
measure till the next session of Congress. It was for 
some time previously a foregone conclusion that the Hay- 
Pauncefote Treaty, as originally drafted, would not be 
accepted by the House, and several days before a vote 
was taken, the Secretary of State and the British 
Ambassador signed an agreement extending the time of 
ratification until March 5th next. Knowing how strong 
is the American sentiment in favour of American contro] 
of a Nicaragua Canal, it is not surprising to find that the 
action of the President meets with much reprobation at 
the hands of a considerable section of the Press and people, 
but the respectable papers—those which, while not par- 
ticularly favourable to Great Britain, would still give even 
Great Britain her due—warmly approve what one of them 
calls the “ evident desire to respect existing treaties and 
preserve the national good faith, both of which the House 
of Representatives has done its best to impair.” It may 
be that during the next session of Congress, which does 
not meet until December, after the presidential election 
is out of the way, those Senators who have expended 
much eloquence of late in the endeavour to wreck the 
treaty will be more disposed to listen to reason. This, 
however, is by no means assured. Ultimately, no doubt, 
an agreement satisfactory to both sides will be concluded, 
but there is no prospect of Europe surrendering its rights 
in deference to the aspirations of American demagogues, 
and unless the Hay-Pauncefote Treaty be acceptsd in prac- 
tically its original terms, there is no chance of any further 
movement being made for the actual construction of the 
canal. For the present, therefore, the question of con- 
structional features and difficulties may be left out of 
consideration. 

It is quite clear that there is need for a campaign of 
education to prepare the American mind for the adoption 
of a policy of wisdom in this matter of the isthmian 
Canal, and one would suggest that a start be made on the 
Senate. The policy that is wisest and safest for the 
United States, and the best for her as well as for the rest 
of the civilised world, is the perfect neutrality of the 
canal under the guarantee of all the maritime nations of 
the world, as a waterway which shall be open at all times, 
in war as in peace, to ships of every kind under every 
flag. It may be granted that the Clayton-Bulwer treaty, 
ratified just half a century ago, was a diplomatic blunder 
from the present day American point of view. The 
United States gave us much in that treaty and got little 
itself. What it hoped to get was British capital to build 
the canal. When in the fulness of years and prosperity 
it found itself able to build the canal with its own money, 
this treaty, by which it bound itself not to attempt to 
maintain any exclusive control, and to admit Great 
Britain to an arrangement for joint protection, stood very 
much in its way. Until Mr. Hay accomplished his 
purpose, the arrangement stood, in spite of an inclination 
on the part of many Americans to regard the treaty as 
dead. But as everybody knows, Great Britain has for 
some time been quite willing to consider a modification of 
the treaty. Lord Salisbury was not inclined to let it block 
the way to the construction of any canal which America 
might wish to build, and if it was an obstacle, it was 
pretty well understood that he would consent to its 
removal. He agreed that the joint protectorate should 
disappear, and no one can seriously charge England with 
ungenerous dealing in the matter. And a guarantee of the 
neutrality of the canal is due not only to ourselves, but to all 
Europe in common fairness. It is eminently desirable 
that all the commercial and civilised Powers should unite 
in that guarantee, as the Powers of Europe, by the 
Constantinople agreement of 1887, guaranteed that 
the Suez Canal shall at all times be kept open, in 
peace as well as in war, for the ships of trade as well as 
for ships of war, and of all nations, and that no warlike 
operation shall be attempted in or near it. The opposite 
policy, which has been set up in the Senate as an objec- 
tion to the ratification of the amended treaty, demands 
for America not only the exclusive right to construct, 
own, and operate the canal, but also the exclusive political 
control over it, which means, though that is not openly 
avowed, the right to close it against an enemy in time of 
war. The fundamental error in this policy of demanding 
exclusive control is the fruit of a false point of view. 
The Senators, even the more peaceful and rational of 
them, cannot get it out of their heads that the canal is to 
be built primarily with a view to its use in war, and that 
its relation to peaceful commerce is only subordinate and 
secondary. The primary purpose of an undertaking such 
as this is undoubtedly to fulfil the wants of commerce. 
We do not believe that a waterway between the two 


carrying trade as some of the figures adduced would 
us to suppose. But that it would be of great go k 
especially in the development of trade with the P “y 
slope of the two Americas, and, perhaps, with the Orig : 
cannot be denied by anyone who will take the trouble 
consult a map of the world. As a canal wines’ 
intended for the use of merchantmen, therefore, jt mi 
the interest of the United States and of all pet 
nations that it shall never be obstructed. The New Yo : 
Times allows that nobody would be so foolish ag to a 
tend that the single guarantee of the United States hi? 
secure this end as certainly as the joint guarantee of the ee 
commercial nations. It would be easy to obstruct the ¢ ~ 
A single charge of dynamite or a second Merrimac a ‘ 
dition would close it for months. This might happen ag », 
incident of a war—as we are reminded again—betwee 
two petty States of South America. It would not ha, * 
if the nations were pledged to respect the neutralite, r 
the canal. Commerce should not be burdened by tha 
risk. In fact, from the point of view of commercial ‘ 
all the arguments make for the general guarantee, ™ 
If the question be properly regarded from the point of 
view which has most impressed the American Senate, 4, 
argument for neutrality remains equally cogent, ‘One 
light of the Upper House at Washington said he wanted 
a ‘distinctly American canal, one that would not only 
add to our commercial supremacy, but would be oy; 
strength in time of war.’ A second took the san 
ground, arguing that under a universal guarantee “ jt ya, 
useless to consider the canal as a thing of value from the 
military standpoint.” A third insisted that no dou 
should be cast upon the authority of the United State, 
‘*‘to deal with the waterway as it saw fit in the time oj 
war.” These expressions lose sight of the ease wit) 
which the passage of the canal might be blocked and jt 
whole value rendered nugatory. By closing the waterway 
a powerful enemy would be free to attack either th. 
Atlantic or the Pacific coast without fear that his oper 
tions would be interfered with by the transfer of 
American fleet from one ocean to the other. It yj 
always be of deeper consequence to America that she 
should be able to send her warships through the canal 
than that she should be able to prevent the passage of ay 
enemy's ships. In fact, the contention that she must 
have the authority to pass her own ships while forbidding 
the passage of others 1s simply foolish. As a_ political 
demand it would never be granted by the nations of the 
world. As a point of strategy it would be futile, since no 
conceivable fortifications or means of defence whieh 
might be set up could be relied upon to protect the canal 
against effective obstruction by an enemy. The United 
States could well afford to take its chances in time of war 
with an open canal. This sort of argument, however, 
was quite lost upon the majority of the Senate, and the 
result is that the chances of the undertaking being carried 
within the coming years ae gieatly imperilled. 


THE NEW DOCK OF THE CARDIFF RAILWAY, 


Tur South Bute Dock of the Cardiff Railway Company 
was the scene on Saturday of a ceremony which would have 
been entirely unconventional except for the accident of the day 
and the incidents of the surroundings. The occasion was the 
laying of the coping stone, a monolith weighing four tons, of 
the dock quays on a water area which will be one of the 
largest, and certainly the deepest, in the kingdom. It » 
happened that every vessel in sight was dressed in all the 
varieties of bunting it could command, while cannons were 
firing feur de joie, and bands were playing everywhere. 
The jubilation arose because it was the morrow of Mafeking 
day, and not on account of the particular function which 
was the first outward and visible sign that the sea-wall had 
been satisfactorily completed, and that the work of execaya- 
tion could henceforward proceed apace. Even with these un- 
rehearsed accessories, the ceremony was severely simple. In 
the absence of Sir W. T. Lewis, managing director of 
the Cardiff Railway, and Mr. Hunter, M. Inst. C.E., his 
colleague in the engineering work of the Bute Docks, the 
brief proceedings of the day were conducted by Messrs. 
Topham, Jones, and Railton, the contractors, and the stone 
was declared well and truly laid by Mrs. Rees, the wife of the 
resident engineer. It was a matter of remark that these 
things are conducted more modestly in South Wales than in 
Manchester, asin the case of the Ship Canal, or in Hull, asat 
the inception of the Alexandra Dock, when similar duties had 
to be performed. No doubt there have been difficulties, not 
yet wholly overcome, in the excavation of a dock basin to 
the depth of 56ft., and then in laying solid foundations on 
ground which was until recently an unreclaimed, and it was 
thought irreclaimable, part of the foreshore. Obstacles not- 
withstanding, however, the engineers and contractors expect 
that the works will be completed by two years from now, and 
then Cardiff will be supplied with a dock capable, in draught 
and dimensions, to safely berth and swing a vessel as large 
as the newest recruit to the enterprising North-German 
Lloyd fleet. It is fifty acres in extent, and will have 56ft. of 
water on the sillsat H.W.S.T. On either side the quays will have 
2500ft. in length of available space for traffic, and there will 
be a width of 300ft. across, except at the junction with the 
Roath Dock, where it broadens to over 1000ft. to enable the 
largest steamships to turn on their departure for the Channel. 
The low-water lock is to be 900ft. long and 90ft. wide, and 
two graving docks 300ft. long are to be constructed alongside. 
There are 1600 men employed on the work now, and it Is 
understood that, to expedite the completion of the under- 
taking the number will be considerably increased before the 
winter season has commenced. The estimated cost is about 
million and a-half sterling. 


THE CRISIS IN THE RUSSIAN IRON TRADE, 


Tur Russian ironfounders have succeeded at last, by thei! 
continuous speculation, in bringing the iron industry of the 
empire into a grievous condition, from which they confe 
their. inability to find an escape. These short-sighted de- 
velopers of the resources of the country cling still to their old 
hope that the Government will afford more protection to the 
native iron industry. The views entertained by the Russian 
ironfounders are indeed remarkable. Under the protection of 
the Government they have arrived at a deadlock, and yet they 
seem incapable of devising a way for making themselves inde- 


a first-class torpedo boat, and has to faee more accurate 


Americas would effect any such revolution in the oeean 


pendent, and thereby working out their own salvation: They 
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or will not, see that sooner or later the Government 
ust come to an end, for Russian industry cannot 

for ever in the stage of infancy, Russian commercial 
ane re very doubtful of the possibility of ameliorating 
experts ot plight by the adoption of further protective 
the Pre. ‘The producers of iron in Russia have grown accus- 
meso regard the Crown as the chief and only customer 
tamed roducts, and in so doing they have remained indiffer- 
a! vary enormous needs of the general iron market. The only 
ent to that can be made in their favour is that in putting 
excuse roducts upon the general market, they would have 
i Pinpelled to lower their prices in order to meet com- 
a with foreign iron. In lowering the price of iron, 
Ler it bought from private works, it looks as if the 
ot vernment had discovered the best method for 
iron producers to a real perception of the dangers 
f protection, although from the producers’ point of view the 
‘ ro of the Government is drastic. If the former high 
be of iron were to continue, then an unnecessary loss 
nid be inflicted upon the nation. The construction of 
wiways and their subsequent working would be too costly, 
pe the economy of the whole land would suffer therefrom. 
ode above all other countries, is dependent for its future 
development upon the construction of railways in every 
direction, and the present Minister of Finance, M. de Witte, 
is far too broad-minded to allow the personal interests of une 
yetion of the community to stand in the way of the pro- 
wressive Welfare of the whole empire. A reduction in the 
of iron in Russia would be welcomed from various 


caunot 
protection m 


whic! 
Russian (0 
rousing the 


price 
aspects ; a greater supply of iron would be thrown upen the 
market; the importation of foreign iron would be stopped, 


orat least checked ; the cost of railway construction would 
te cheapened; and, lastly, the present crisis in the iron 
industry of Russia would gradually become a thing of the 


past. 


THE SHEFFIELD DISTRICT RAILWAY. 


0x Monday the Duke of Portland formally opened the Sheffield | 
District Railway. Although a very short line—indeed, more a | 
link than a line—the four miles it covers connect it with the | 
lancashire, Derbyshire, and East Coast Railway, as well as the | 
(reat Eastern, the Great Northern, and Midland Companies. It | 
has the advantage of giving Sheffield a new and alternative route | 
iy the Great Eastern to London, as well as a direct connection | 
vith the Eastern Counties of England. One of the chief objects of | 
the new line is to handle more effectively the heavy traftic at the | 
kast-end establishments, for which purpose forty acres of land 
have been acquired at Atterclitfe, where there is already | 

siding accommodation for 400 trucks. It further opens up| 
sherwood Forest. Some 400 guests were conveyed from | 
shefield to Edwinstowe in the heart of the Forest, where, | 
fter a brief stay, they returned to the city, and luncheon followed 
inthe Cutlers’ Hall, at which Mr, Emerson Bainbridge, chairman 
of the Lancashire, Derbyshire, and Kast Coast and Sheffield 
District. Railways, gr supported by the Lord Mayor of 
sheffield, Lord Claud Hamilton, chairman of the Great Eastern 
Company, the Master Cutler of Sheffield, the Hon E. H. Pierre- | 
pont, Sir Henry Tyler, Mr. G. H. Turner, Midland Railway, the | 
Mayors of Lincoln, Retford, Rotherham, and Chestertield, &c. | 

The Duke of Portland proposed ‘‘The New Railway and the 
Railway Interests of Sheffield,” pointing out that the District Rail- | 
way was practically the completion of what was known as the 
Dukeries scheme without the eastern section from Lincoln to 
Sutton-on-Nea, which had been transferred to another company. 
‘The line besides connects such places as Bolsover, Cresswell, Lang- | 
with, Warsop, and the large adjoining coaltields, directly with | 
Sheffield. He concluded, after a reference to the new playground 
opened up for Sheffield, by declaring the line duly open, and asked 
Hs to wish good luck and prosperity to the Sheffield District 
Railway. 

Mr. Emerson Bainbridge, M.P., responded, pointing out that 
imongst other advantages the most important is that the line puts 
i new coalfield, one of the youngest in the country, in direct 
touch with the city of Sheftield, and he hoped, by the competition 
which the new line afforded, it would in some measure support 
the trade of the city. The line, indeed, would put them in touch 
with a coalfield which had a life of at least 150 years. 

lord Claud Hamilton proposed ‘The Corporation and Trade of | 
sheffield,” and on behalf of East Anglia returned thanks for the 
weleome which had been given his company, for he regarded it as 
indicative of their feelings towards that secluded district of 
England which had now perfected its connection with the city of 
Sheffield. He hoped the Great Eastern Railway might be of 
service to the poe of Sheffield, and they in their turn of service 
to the railway, Up to a few months ago the English railways 
were in a very sound financial condition, but they were 
now confronted with difficulties which he feared would tax 
their energies for some time. They had been asked to pay 
4 somewhat high price for coal, and they had not only that to 
wontend with, but they were also paying in a similar degree for 
every article they consumed in the working of their lines. The 
railway companies were so tied down that in the time of their 
adversity and other people’s prosperity they were virtually unable 
to raise a single rate on their systems. What did that mean! It 
meant that dividends must decrease, and that money for necessary 
improvements would not be forthcoming. So far as his company 
was concerned, its power during the next two years of raising 
and spending money for the benefit of the trade of the country 
would be greatly crippled by this enormous extra expenditure 
which the Lig nan of the country had placed upon it. 

The Lord Mayor of Sheffield, in reply, recognised that the 
jossibilities of the new line were very great. Sixty-two years had 
elapsed since the first railway—the Sheffield and Rotherham line— 
was built. It was estimated by its promoters that it would 
‘arry in its first year 150,000 passengers. The actual number 
carried was 455,000. Sixty-two years ago the population of 
Sheffield was 104,000, now it was 365,000, and if the Bills which 
they had carried through one House of Parliament became 
law, it would be increased to over 390,000. The rateable 
value of the city in 1838 was £257,000. If the Bill to which 
he had referred was passed, it would be nearly a million and 
half. As for Lord Claud Hamilton’s reference to the price of 
hes it was a somewhat delicate subject with some of them, 
ecause they were rather mixed up in it; but perhaps he might 
remind his lordship that coalowners had not very often the chance 
and now they had to make up for long periods of bad trade, 
during which they made little or no profit. If there were times 
when coalowners had to make a little more money, he was sure the 
cd companies would bear it in good part. Mr. G. H. Turner, 
Company, in responding for the visitors, said 

a a friendly competitor, he shook hands with the Sheffield 
aa Railway, which, under the able management of his friend, 
: — manager, Mr. Wilmott, he had no doubt would prove 


BETHLEHEM ARMOUR FOR RUSSIA. 


We have received photographs and data of the firing proof | 
of a sample plate taken on supply of armour made at Bethle- | 


hem on the Krupp process for the Russian battleship Ret- 
vizan. The plate and test closely resemble that given on 


March 2nd cn supply of armour by the Carnegie Company for | 

ough slight differences exist, as they must | 
The plate before us | 
measured 14ft. 9in. by 7ft. 5in., with a thickness varying | 


ww | counted by the possibility that the burning of their ships was 


We reproduce the part of the Spanish plan of action. 


photograph taken after the third round, the point of impact | 
The attack was made | 


sna _ | be said in favour of the tale being true. } : 
| when the Americans raised the two sunken Elswick cruisers, 
Perforat’n) Figure of | Estimat’d | 


the same ship, alt 
in plates of varying measurements. 


from to 5in. 
livered a little more than half way up the plate, where the 
plate would probably be about 8in. thick. 


for the fourth is marked on the plate. 
by an Sin. gun, and was as follows :— 


7 
|projectite,| 


Number | weightin| | Striking through merit 
of pounds | velocity, | wrought called for 
round. | and | |foot-tons.| iron by | by each 
} maker. Tresidder.| round. | 
1 252 | 1443 «| (6598 18-3 2-3 24 
| Carpenter) | 
252 | 1957 6692 13-5 2-3 2} 
Midvale | 
3 257 | 1990 | 6775 18-5 2-3 2} 
Wheeler | | 
4 252 604 18-3 2-3 23 
Carpenter} | 


Taking the thickness thus at 8in., the attack was rather 


more severe than that we reported on the Carnegie plate, but | 


wood will increase its inflammability. In any case it will 
be dry. We understand that a portion of the woodwork has 
had the paint scraped off, and that it will be doused with 
water before being fired at. In all these parts of the ship 
dummies — dressed in old uniforms also wetted —are 


| stationed, as besides the question of the effectiveness of the 


continual dousing plan, the question of mortality amongst 
the dummies has to be considered. At the battle of Santiago 
fragments of shell seem to have been singularly destructive 
to the hoses ; the principal mains were also destroyed in the 
first few minutes. The value of Santiago is, however, dis- 


More than one Spaniard 
has said that this was ordered as a preliminary to any 
surrender or capture, and in view of the way in which her 
crew sank the Colon after she had struck, a good deal is to 
At Manilla, too, 


they found no marks of damage worth mentioning on them. 
On the other hand we have the evidence of the captain of 


| the Kuang-King sunk by the Naniwa and Akitsushima at 


Asaw. This little gunboat made a very good and tough 


_ | fight of it, and her crew stuck to her till nearly all were 


killed or wounded. In his report the captain specifically 
mentioned that his dead men had been burnt, and excused 
the incident by detailing how all his hoses were cut by bits of 
shell. From the Chinese standpoint this incident of the 
dead was one to be avoided at all costs, so here is strong evi- 
dence of the uselessness of hoses under a heavy fire. On 
board the Japanese ships, where few projectiles that hit were 
shell, very little trouble was experienced, and the Japanese 
theory of fires in action is that they are dangerous only if 

the crew are out of hand, 

or if there is delay in at 
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ARMOUR PLATE FOR RUSSIA 


was not sufficient to enable any estimate to be formed of the 
full resistance of the plate. No cracks were developed by any 
of the four rounds, and the projectiles, which, it may be 


| seen, were the best that can be made, broke up with an 
| average penctration of 24in. 


The plate is obviously of the 
highest quality. We should not expect that it would yield 
to a blow with a lower figure of merit than 3. This would 
mean 24in. of iron and 2336 foot-seconds striking velocity, 
striking directly or normally with an 8in. shot; but we 
doubt if the projectile would hold together sufticiently to 
stand up to the work, and on service it would not strike 
directly. Consequently, while it is probable that an 8in. shot 
with a cap, or striking very truly without a cap at a very 
high velocity might get through, this belt in this part is 
proof against the attack of any Sin. gun, just as the Gin. 
armour is proof against any 6in. gun. 

Those who need rough rules-of-thumb as to the powers of 
armour to resist gun attack certainly cannot complain of the 
present condition of things. 
to say, an Sin. Krupp plate attacked directly is a fair match 
for the 8in. gun, and the 6in. plate for the 6in. gun; 
on service we cannot doubt that in each case the plate 
completely defeats the gun. We believe that matters would 
not be very different with the 12in. plate and 12in. gun, 
although the tensile strain on the plate is much greater, and 
experiment is needed. It will be seen that the Americans 
are passing their plates as we do, without testing them up to 
their full powers. They were formerly curious enough or 
sufficiently public-spirited to fire an oceasional round fully 
matched to the resistance of the plate. It is on these 
occasional rounds that our knowledge depends, and it is still 
imperfect. 


THE BELLEISLE EXPERIMENTS. 


Prince Louis oF BarrENBERG, when as captain of the 
Majestic he came across a number of Spanish officers who 
had seen service at Santiago de Cuba, devoted a good deal of 
time and energy to find out how their fire mains worked at 
that battle. The valuable information thus gathered upon one 
of those inconspicuous points that go to win or lose a battle is, 
we are glad to know, being extensively tested in the Belleisle 
experiments. Not only are the decks to be flooded and all 
woodwork well doused, but a hose is to be left full on in 
order to see what influence that may have upon events. It 
is anticipated that no fires will occur in the portion of the 
ship thus treated. We are hardly so sanguine ourselves. The 


_ Tue Bolton Corporation have practically completed 
mratgements for the electric tramcar service to Horwich. The 
roe be seven miles long, with a through fare of fivepence, 
will be a boon to the large emg which has grown 
Ho og the Lancashire and Yorkshire Railway works at 


| own oxygen. 


' woodwork is also painted and varnished. 


action of a bursting common shell drives burning pellets 
deep into woodwork, and these pellets appear to supply their 
The fire is, therefore, from the inside, out- 
wards, and so hardly susceptible to external influences. The 
This in itself 
must be a strong bar to thorough soaking by water, 
while such oil as may have managed to soak into the 
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When each plate on experiment | 
just defeats guns whose calibre equals their thickness, that is | 


once extinguishing fire. 
Altogether, there is a good 
deal of conflicting evidence. 
Of course there is the 
simple remedy of doing 
without | woodwork — or 
with as little as possible— 
and we are disposed to 
think the plea that wood- 
work is essential on sani- 
tary grounds, a mostly 
fanciful one. Designs have 
been brought forward for 
flooding arrangements sim- 
ilar to those adopted in 
theatres and insome foreign 
navies, but we have not 
heard anything about ex- 
periments of this sort being 
tried in the Belleisle. 
Although the Belleisle will 
be moored, steam will be 
up. Something of con- 
siderable interest may be 
learned in this connection ; 
the Resistance when fired 
at had noengines. Should 
a big armour-piercing shell 
hit the water-line of the 
Belleisle it should burst 
inside. In theory that will 
entail the utter smash up 
of everything. Actually, 
disastrous as it must be, it 
may not be so bad as 
theory pictures. So, too, a 
great deal is to be learned as 
to the effect of a 12in. armour-piercing shot ‘ down below.” 
A 12in. armour-piercing shot is not in theory a likely 
visitor in the engine-room of a modern battleship, but 
fired at close range it might get in. All ships of 
earlier date than the Majestics are likely to have to 
chance it. What will happen? Is such a shot with its 
accompanying fragments necessarily bound to dance round 
as a destroying implement, or is it quite on the cards that it 


| may still be possible sometimes to carry on after a “ vital 


hit’? The experiments were originally intended to have 
taken place on Wednesday, it now seems probable that Friday 
will be the day. Immense precautions in the way of secrecy 
are being taken, and all available destroyers are ordered to 
Selsey to form a cordon to keep off the curious. The Belle- 
isle will lie to seaward of the vessel firing. The shoal she is 
moored on is two miles from the shore. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions yy vur 
correspondents. ) 


GOVERNMENT BOILER INSPECTION. 


Sir,—Whilst appreciating the remarks made by your corre- 
spondent, Mr. J. 5. V. Bickford, under the above heading in your 
last issue, in support of THE ENGINKER’S proposed form of legis- 
lation for the better prevention of accidents to boilers, I feel sure 
that his further suggestion of the compulsory adoption of some of 
the many safety devices now on the market must have raised a 
strong feeling of opposition among a number of engineers directly 
responsible for the running of boilers. 

Mr. Bickford refers to the increase of accidents since the Work- 
men’s Compensation Act came into force, and inferred that 
employers insured themselves against possible claims, and then 
exercised less care to prevent accidents. 

Now I can confidently state that the fitting of boilers with so- 
called ‘‘safety”” applicances would largely tend to bring about 
that very state of affairs which your correspondent has presumed 
to exist and assumed to locate the origin of. 

The boiler attendant, feeling his responsibility lightened by the 
adoption of appliances now on the market, and inviting misplaced 
confidence, would, be his intentions never so good—to borrow Mr. 
Bickford’s phrase—become less careful, with dire results. 

In support of my argument I would quote the following occur- 
ence which recently came under my immediate notice :—A boiler 
of 50 horse-power nominal, fitted with safety fusible plugs, 
automatic ‘“‘low” and ‘ high” water steam escape valves, autc- 
matic shut-off water gauges, &c.—I use these general terms 
advisedly—was laid off for the usual cleaning. On examination, 
although no injury was observable, I found undoubted indications 
of the water having been down to the furnace crown, so naturally 
turned my attention to the fusible plugs, both of which proved to 
be crowned with a scale—possibly the deposition of two “ trips "— 
but sufficient to prevent any steam pressure reaching the plug 
proper, which was found to be held in its place by slight filaments, 
the metal having fused. 

On coming out I remarked to the attendant that the water had 


been down to the furnace crown at some time during the run. [le 
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THE ENGINEER 


naturally said that it was impossible, as the fusible plugs were | are not of equal breadth, but those which are nearer to the middle 
intact and the escape valves had not lifted. On dismantling the | line A ~ are broader than those which are more distant from it. 


latter the valve was found tight in the guides. 


The third automatic appliance, viz., that fitted to the water | obstacle. There is a certain imaginary diagonally-drawn line—not 
auge, was in order, but the fact that on marine boilers one usually | shown in the figure—on each side of the contiguration, in crossing 


tinds the self-acting parts removed, speaks for itself. 


Here, Sir, is a typical case where the *‘ safety ” fittings which were 


recommended for our trust by your correspondent last week, were 
called upon to act and failed, though fortunately the attendant 
must have realised the position in time to avert a collapse. 

Users of boilers will ever welcome a truly reliable safeguard, but 


if the appliances to which our attention has been directed instil a | 


sense of security for which there is no justification, and lead to a 
reduced supervision of and by attendants, they constitute a great 
danger in themselves. 

The compulsory adoption of such appliances, though less objec- 
tionable, would as a precautionary measure rank with that recently 
brought before the Legislature by the trades unionists, whereby a 
journeyman boilermaker—and no other !—was to be vested by the 
Board of Trade with the full majesty of the law as a Government 
boiler inspector—mayhap to order the condemnation of the plant 
of his former employer and preceptor. 

It would be well to remember that the substance of this, the 
Boilers Registration and Inspection Bill, 1900, is down for the con- 
sideration of the Parliamentary Committee appointed to consider 
the whole question of boiler accidents. 

In contradistinction to such measures, one turns with relief to 
the recommendations appearing in your leaders. 

London, May 21st. A. FRANK DABELL, 


SHIP RESISTANCE AND THE STREAM-LINE HYPOTHESIS. 


Sir, In Fig. 1, both the stream-line configuration and the 
sv-called ‘‘obstacle” are taken from a diagram in Naval Con- 


structor Taylor's ‘“‘Ship-shaped Stream Forms,” in the ‘Trans- | 


actions” of the Institution of Naval Architects for 1894. Mr. 
Taylor had it from Professor Rankine, and Rankine took the 
— from Clerk Maxwell's essay on ‘‘ Faraday’s Lines of 

‘orce.’ 

(1) Only the ‘forward ” or front half of the obstacle is repre- 
sented. The ‘‘after” or rear half of it, as also of the stream- 
line contiguration, is exactly like the other, and is shown on 
turning Fig. 1 upside down. The fiuid is perfect, non-viscous, 
incompressible. The motion 
is in two dimensions, being 
restricted by a pair of rigid, 
frictionless, transparent ice 
sheets, one above and one 
below, extending to an in- 
detinitely great distance in 
every direction. - 

(2) The obstacle is a bluff- 
bowed ship, all of whose 
portions above the water-line 
have been razed away by a 
horizontal cut at the water's 
edge. Her sides everywhere 
are perpendicular, and her 
bottom is flat and parallel 
with her deck. Her deck 
and bottom touch the ice- 
sheets respectively. She is 
immovable, and she heads, let 
us say, due north. Before 
the introduction of this ob- 
stacle the fluid was tlowing due 
south, as shown by the dotted 
parallel lines. After such 
introduction the fluid flows, 
so says the theory, in the 
directions shown by the curved 
full lines, and in these direc- 
tions it is to flow for ever. 
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This is the case everywhere directly or diagonally ahead of the 


which line the streams become of normal, and therefore of equal, 
breadth. Abaft this line each stream at once becomes narrower 
than the stream next ‘‘outboard” of it... As an example, forward 
of this line, take the stream A mK12x2b._ Itis broader than 
the stream b x 1 2 pe, which lies next outboard of it. The latter 
stream, again, is broader than the stream c p237 d, which lies 
still further outboard. Not till we reach an infinite distance out- 
board do we find the streams become of equal breadth. 

(8) It is a well-established principle in physics that the varying 
degrees of pressure at various points in a stream of varying section 
are known and determined by the breadth of the stream at those 
points. In like manner, as between two or more streams, all of 
equal volume and equal strength of flow, the comparative pressure 
is indicated by the comparative breadth of the stream. Taking 
| any point in a partition between two streams and comparing their 

breadth, the stream which is the broader is always exerting 
greater pressure upon its own side of that point in the partition, 
than the narrower stream exerts on the opposite side of that 
point. 
(9) For example, the broader and more ‘inboard” stream 
Amk1zxzb exerts on the left side of the point in the mem- 
| brane or bank b 2 1 which bounds it on the right, a greater 
| pressure urging that point toward the right or towards ‘‘ outboard,” 
| than the narrower and more ‘‘outboard” stream bzunz1l2pe 
exerts on the right side of the same point, urging it towards the 
left or ‘‘inboard.” In like manner the point p in the membrane 
|e p2which divides the next ‘‘outboard” pair of streams, suffers 
| from the broader and more inboard stream b z xz 1 2 pc agreater 
| pressure, urging the membrane at that point to move further 
toward the right or ‘‘ outboard,” than it suffers from the narrower 
and more ‘ outboard ” stream ¢ p 23 + d, urging the membrane to 
move further toward the left or *‘ inboard.” In the same way the 
| membrane at r is urged more weary ge ‘‘outboard ” or toward 
| the right, than it is urged ‘‘inboard” or towards the left. The 
| case is the same with every other point in these three membranes, 
| and is the same with all other points in all the other membranes 
| 


on the right side of the configuration ; and it is the same again 
with all points in all the membranes on the left side of the con- 
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(3) The dotted _ parallel 
lines B R, CQ, &c., BR, CY, 
&e., are partitions by which 
the flow was ideally distin- 
guished into separate streams 
before the introduction of the 
obstacle. These partitions 
may be conceived as “insen- 
sibly thin membranes,” of 
course frictionless. They were 
placed at equal distances 
apart, and thus each stream 
possessed an equal amount of 
How, and all the streams 
were flowing with equal 
rapidity. Though purely 
ideal, the membranes are wholly impervious to the fluid. 


(4) The curved full lines, such as b z x 21, ¢ p 2, &c. &c., may be | 


considered as these same membranes after they have been swerved 
by reason of the introduction of the obstacle. They are the 


vertical banks of the streams which flow between them. The | 


theory sends the fluid along always in files or filaments, in which 


the particles advance, each particle following in line behind its | 
leader, and swerving wherever its leader has swerved. Therefore | 
the partitions may also, at will, be regarded as sample files. All | 
the spaces between them could, indeed, be filled with lines indicat- | 


ing similar files. The advantage of marking only such files as 
stood at certain fixed equal distances apart when the streams 
were flowing parallel is that, by depicting only these, we have a 


standard or normal of stream breadth, and thus the eye, by ob- | 


serving the changes from this normal, as indicated by the varying 


distances between tke banks, is enabled to realise the various | 
velocities of the flow at various points. For a slowing stream will | 


always broaden itself, and a swiftening stream will always narrow. 


If particles in front slow down, the hindered particles behind them | 
will move sideways as much as they are kept from moving forward. | 


They will do this unless there is a rigid side wall to restrain them ; 
but the yielding fluid particles on the side of a stream with merely 
imaginary banks cannot constitute such a wall. Vice versd, if 
particles in front hasten forward, the particles behind them will 
draw in toward each other, whilst they too are hastening forward. 


They will do this unless there are to be vacant spaces left between | 


the particles ; but this is forbidden in an incompressible fluid. 
Thus a quickened- stream will always be a narrowed one. 
(5) In this manner it is seen that the partitions or banks of the 


stream, now swerved, have not in themselves the slightest rigidity, | 


but bend to and fro in absolute obedience to the pressures of the 
streams on either side of them, The reason why the theory de- 
clares that they remain henceforth rigid, is that the theory 


declares that they remain henceforth in perfect equilibrium, the | 
opposite sides of each membrane being henceforth subjected to | 
absolutely equal pressures in opposite directions, The theory | 
declares all fluid, whether at rest or in motion, to be in perfect | 


equilibrium, 

(6) Such is the stream-line theory, graphically represented for 
such a fluid and such an obstacle. As far as I know, the configura- 
tion evolved by calculation according to the theory shows no 
substantial variance from this one. I understand that this 
configuration is substantially in harmony with the doctrine of 


conclusions in regard to the motion of an incompressible fluid have 
been made known. 

(7) On observing carefully the curved full-line contiguration 
bznzl, cp2, &e., b 9, ¢ 10, &c., it will be seen that within the 
regions directly ahead of the obstacle and diagonally ahead on 
each side of it, the streams flowing between the curved full lines | 
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every mathematician and every physicist of the century = 


figuration, save only that the latter membranes are urged more 
——- toward the left than toward the right. Thus the mem- 
ranes on both sides of the configuration alike are urged more 
| powerfully away from the mid-line A m than they are urged toward 
| the mid-line. This is the case with all the membranes except at 
| infinite distances—ahead, astern, or abeam—from the obstacle ; at 
which infinite distances the membranes are not urged more to one 
side than to the other, but are in equilibrium, the streams being 
there of equal breadth, and there consequently being no inequalities 
| of pressure. 
(10) Before the obstacle was introduced, the membrane b z # z 1 
| had the position B R, and the membrane / + 9 had the position 
BR. They have been swerved into their present positions by the 
superiority of midline-fleeing pressure over midline-seeking 
| pressure, as shown in paragraphs (8) and (9). This pressure has 
driven them ‘‘ outboard ” and has also curved or bulged them into 
the shapes which they now have. The same is the case with every 
| other curved membrane. They all have been bulged outward, or 
away from the mid-line m A, by superior midline-fleeing pressure. 
(11) The following most extraordinary circumstance has never, I 
think, been noted. The theory having commanded a retreat of 


| the membranes in an outboard direction, in consequence of irresis- | 


tible midline-fleeing pressure, and the retreat having been begun 
and having been for some time continued, the retreating move- 
ment is brought suddenly to a dead halt; and the theory main- 
tains this halt thenceforth for ever. This it does in utter despite 
of the fact that the superiority of midline-fleeing pressure over 
midline-seeking pressure—as evidenced conclusively by superior 
streanr breadth—still exists, and is not less eminent than before. 
I have conversed and corresponded with a number of highly 
| scientific men, most learned in the hydrodynamic theory, concern- 
ing this circumstance ; and thus far I have obtained from no one 
a suggestion in explanation. I should except a distinguished 
author who js of opinion that the retreat is arrested by the mid- 
line-seeking energy of centrifugal action in the streams. He 
considers the streams as describing a circumferential path in 
| approaching the obstacle ; thus he takes = x :, in the first curved 
membrane on the right of the mid-line, to be an arc of a circle 
| whose centre—which is the pivot for the supposedly wheeling 
streams—is discoverable somewhere in the diagonal distance, as, 
for example, in the direction of U or V. 

(12) It is clear, however, that if we take the fluid to be at rest, 
and if we consider the obstacle: to be the moving body—as 
actually is the case, and as the theory indeed contemplates by way 
of-an alternative equally acceptable to it--there then.can by -no 
means be any ‘‘ centrifugal action.” ; 

(13) On examining the region abreast or abeam of the obstacle, 
e.g., the region near 1, 2, 8, &c., or near 9,.10, 11, &c., we find the 
same defiant yet wholly unsupported stand made by the mem- 


but now made under reversed conditions, Taking the 

streams flowing between 1 and 2, 2 and 3, 3 and 4 ha Pte 
know—in fact, we see—that each more inboard stream is * &e,, we 
than the stream next outboard of it, and that theref Wer 
exerting upon the intervening membrane a less powerful ne it is 
pushing the membrane outboard, than the more outboard Pressure 
exerting to push the membrane inboard. These membra stream is 
everywhere without the slightest rigidity, have shea 8 being 

power to withstand the pressure. Hence the existing for Y to 
configuration cannot, in fact, continue for an instant ab the 
arrangement of its form must at once be effected, ee te 
part of the membrane b z ~ z 1 will be pressed inboard own 
the obstacle, and be made to touch it at K; whilst the up. 
will be swinging outboard in continuation of ‘the retreat’ Point 
port side the membrane /) 9 will take a similar tangenti i. : 
tion at HK, Posi 

(14) Simple facts like the foregoing are enough to show tha 
stream configuration with which the theory provides ys tthe 
vanish by operation of its inherent forces ; but the form Must 
these forces will cause to be substituted in place cannot be wt 
strated briefly, At 1 the membrane b z x z1 will swing in a 
point K, which will be as far as it can go, even if for no the 
reason than the resistance of the obstacle. At bz x z it wil) thee 
out to the line H K, which is as far as any force will he gene me 
to carry it. From the bows, on forward, the outbound a 
toward the line H K will be propagated nearer and nearer oe 
infinitely distant ‘‘ sources.” Th this letter it is possible to i > 
cate the governing principle, as follows, but proofs must, 
omitted. 

(15) There is a region between the lines H K, H K (lines tang 
to the obstacle) when produced forward to an infinitely great ‘ie 
tance, which region, strictly speaking, is wedge-shaped, but which 
is sensibly a parallelepiped, because its breadth, A’ K or 17 i, 
may be disregarded in comparison with its immense and eye 
increasing length. This is a region of absolute opposition betwee, 
the fluid and the obstacle. It is a pressure-breeding region ro 
less and less pressure is bred there with the lapse of time, becaus 
all pressure fearon in the masses which successively get nearor 
the obstacle is propagated, not only sideways into the outside fluid 
butalso backwards, All backward-propagated pressure delaysjust 
much the on-coming fluid, so that as fresh masses in turn get nearey 
the obstacle, they are slower-moving, and are therefore less capable 
developing pressure than the masses which preceded them had been 
To this constant lessening of the development of pressure in front of 
the obstacle the only possible terminus or limit is the extinction 
all sensible pressure. Such extinction will obviously be effected 
tirst in the region nearest ahead of the obstacle, where the motivy 
extinguishing energy is the most powerful ; and from thence wij) 
be propagated forward from the obstacle, ¢.¢., backward in the on 
coming fluid. In every part of this wedge or parallelepiped region 
the pressure bears the membranes H K, / A outboard as long a 
any pressure is generated. When sensible pressure ceases ty |p 
generated in any region the membranes will no longer be sensibjy 
borne outboard. But never can either of these two membranes 
come to a halt in their retreat, and stay halted, unless the pressure 
on the outboard side of it shall be found precisely equal to the 
pressure on the inboard side of it. The pressure on the inboard 
side of it will ultimately be nil, because, by reason of extinction of 
motion in the inboard fluid, no pressure will ultimately be generated 
there ; hence—the membrane having halted, and being therefore ut 
balance—the pressure on the outboard side of the membrane yjll 
also ultimately be nil. But this condition of nullity of pressure on 
either side of the membrane will be possible only when the mem- 
branes lie sensibly parallel, as at H K, Y. Whenever this 
takes place in any region forward of the obstacle, then the outer 
membranes abreast will also be lyi parallel, and the streams 
there will be flowing parallel ; and this parallelism of flow will be 
the efficient cause why there then will be no pressure exerted by 
the outboard streams against the outsides of the membranes at 
H K, H XK; just as then there will be no pressure exerted 
against the insides of H K, H A, by the then sensibly 
stagnant fluid included between those membranes, for the 
reason that in a stagnant fluid no sensible pressure can be gene- 
rated. HK, H A will then be vertical surfaces of discontinuity 
between (a) the stagnant or wedge Huid betwixt them, and (J) the 
parallel flowing streams outside them ; which surfaces, since the 
fluid is non-frictional, will be altogether permanent and never lx 
shorn away. A similar wedge, from identical causes, will lk 
formed astern of the obstacle. The causes of these phenomena 
appear more plainly if a plane lamina, placed square across th: 
current, be taken as an obstacle. By repeated experiment, /. 
by drawing ditferent configurations, and by this only, can the 
reader satisfy himself that every other configuration than the 
parallel-lined one here described is absolutely non-stable, and 
therefore non-final. 

(16) The same final event can be foreseen from the following 
simple considerations :—The fluid being a perfect one, all pres 
sures are saps communicated to every «quarter, and will 
eventually be distributed through the whole mass sensibly, so that 
throughout the mass there will eventually be a sensible equality of 
pressure. The only configuration of the membranes in which such 
equality of pressure is possible is one in which all the membranes 
lie sensibly parallel ; since where they do not lie parallel there is 
evidently an excess or else a defect of pressure ; but permanence 
of such defect or of such excess, or of consequent non-purallelism, 
is impossible in a perfect—and therefore perfectly pressure-trans- 
mitting—tluid. Now it is obvious that the membranes can all lie 
sensibly parallel only when the most inboard ones are in the posi- 
tions , H K, sensibly tangent to the obstacle, having nothing 
but sensibly non-pressing, stagnant fluid between them, and having 
no streams but sensibly parallel-flowing, non-pressing ones outside 
of them. The results indicated in this paragraph and the next 
preceding one are indeed capable of rigid demonstration, but 
—_ the foregoing rude outline of the phenomena is practicable 

ere. 

(17) But when we come to deal with real or imperfect fluids, 
their viscosity and friction are found to constitute forces acting in 
opposition to the outboard-thrusting forces forward of the obstacle, 
and to the inboard-thrusting forces abeam. The cohesive forces 


| will everywhere impair the effects of the thrusting forces. More- 


over, the energy of the thrusting forces diminishes as the square 
of the distance from the obstacle increases ; but the energy of the 
cohesive forces remains everywhere diminished. Hence at @ 
certain distance from the obstacle the two opposing energies will 
be in equilibrium. Beyond that distance, therefore, the streams 
will not be broadened ‘and will not be narrowed. At nearer dis- 
tances, the cohesive forces in the passing fluid will constantly eat 
away the inter-tangent or wedge fluid, and its substance will be 
constantly renewed. Hence the wedge in all real fluids will both 
be shortened, and also will be only pro tanto a wedge. 
(18) Returning to our perfect fluid, we can recognise the rear 
or stern wedge distinctly, and the bow wedge indistinctly, 
Professor Hele-Shaw’s admirable film experiments ; that is to say, 
in those of them which were conducted with the less viscous fluids, 
and in which consequently the naturally growing wedge was not 
destroyed by gross viscidity among the passing particles and its 
own particles. All these experiments, closely examined, disprove 
the stream-line hypothesis, though generally believed to con 
firm it. The stern wedge can also be recognised in the familiar 
——— of a river flowing swiftly beneath a bridge, the 
ridge having two or more arches, and haying broad abutments 
between the arches. Here the several streams, after passing 
through the arches, leave stagnant wedges on each side, Le pear 
down stream from each abutment ; all much as described in Lambs 
‘Motion of Fluids,” Sec. 94. Here the abutment takes the 
of the rear half of the obstacle, or the place of the stern of the 
vessel. The streams flowing past each side of the abutment re 
place the fluid which passes by the rear half of the obstacle, 20 
which passes the vessel’s stern outside the wake. The still wate! 


branes, in the face of undiminished and overpowering pressure, 


behind the projections in the less viscous of Prof, Shaw's expen 
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have suddenly lost this fact from mind, and thereupon he ex- 


Iso the stagnant water of a vessel’s wake—mistakenly 
meats bo be chiefly a frictional wake—can also be recognised in 
ie nant water in the wake or rear of the abutment. The 
oenedge,” however, is ere | shortened by the viscosity in 


xpects 
natural press 
of motion hy! 
trate ‘ 
demons it would be easy to point out the forward wedge as 


permit, 


firided river. As for the rear wedge. the presence of the body of 


agnant Wa 
po ere inexplicable upon theory. Prof. Lamb, like Helmholtz, 


and | suppose like every physicist and mathematician, admit as 
. ch. For the theory demands that after passing through the 
ors ‘the streams shall radiate in every direction in accordance 
with the equations and the electrical law of flow. We shall 


inter, however, see that the electrical law—which in- 
volves equilibrium-assuming uations—is applicable only 
to the spread of mere agitation, or, in other words, to 


the motion of the so-called imponderables, and that it is not 
“i plicable to the march of substances, unless the march is hemmed 
jnand guided by actual walls of tubes or pipes whose mutually 
opposed reactions beget equilibrium through the mass. : 
We can also reach a refutation of the theory by proofs quite 
independent of the principles of graphical representation. 

(19) What generates the pressure in front is the resistance of the 
obstacle. Such resistance, and a thereto proportionate pressure, 
must be the most energetic in whatever region the fluid finds it the 
most difficult to evade the obstruction. A symmetrical obstacle 
van indeed never be evaded by the fluid which lies along the exact 
wid-line w A, if the fluid is homogeneous and non-viscous ; but 
thisis seen more clearly in the case of a plane lamina, placed 
square athwart the current, than in that of the obstacle shown in 
fig. 1. If there is somewhere in the configuration a force which 

would push this portion of the fluid, say, to the left, enabling it 
to pass out of the mid-line left-ward, and so escape the obstacle, 
there is by the very hypothesis—an equal and contrary force 
which would push it to the right. Neither to the right nor left, 
then, can it be pushed : but since the obstacle is also impenetrable, 
all the fluid on the mid-line must at once halt and remain halted 
for ever. Such halt must take place all along the line, even to as 
far ahead as to the infinitely distant sources, In contempt of this 
self-evident proposition, however, the theory each instant brings 
the strictly mid-line fluid on at full speed, straight up to the very 
cutwater. The theory performs the like manceuvre with other neigh- 
pouring fluid, with efficacy proportionate tonearness to the mid-line. 
Thus, regarding the obstacle as the moving body, and regarding 
the fuid as at rest—a conception perfectly agreeable both to the 
theory and to the fact—-we find the theory forbids the mid-line 
fuid to give way in the least before the onset of the moving 
wstacle, however violently the fluid may be pushed. Instead, the 
theory devises a painstaking removal of each particle sideways 
with an infinite velocity on touching the obstacle ; and this removal 
makes room successively for the latter to advance. In Fig. 1 this 
manifest error appears to spring from an inherent and easily 
demonstrable defect in Maxwell's principle of representation. But 
the equations themselves, based as they are upon an imaginary and 
quite impossible equilibrium, yield the same extraordinary results 
as does the graphical representation. 

(20) With the other portions of the fluid, the difficulty of 
exape, and the consequent rapidity of generation of pressure, are 
measured by their nearness to the mid-line, and at an infinite 
distance off the mid-line the pressure, even at the very first, is nil. 
Thus we have, in fact, a case of pressure-gradient, or a slope of 
intensity of pressure ; of which slope the highest point lies on the 
line of mid-most resistance and severest pressure, and which thence 
slants down across the stream lines bz x 21, ¢ p 2, &c., and in the 
same way on the port or left side. It is evident that merely 
imaginary dams, such as constituted by these stream lines, cannot 
achieve a levelling or equalisation of the pressure, nor stem the 
rush of it adown the pressure gradient, nor withstand the flow of 
actual fluid which, as is well known, inevitably follows the direction 
of the most rapid falling off of pressure. Therefore at all points 
in the wedge or parallelepiped between 1 AK and H K, the fluid, 
being under pressure between (1) fluid in front of it whose motion 
has been checked more than its own, and (2) fluid behind it whose 
motion has been checked less than its own, flows inevitably out- 
board and directly across the lines of motion which the theory 
has plotted ; and it will continue so to flow until the whole body of 
fluid between // A and HK shall have come to have no motion 
relatively to the obstacle, and therefore shall suffer no pressure ex- 
pelling it from the parallelepiped. 

(21) It is easy to see that the ‘‘steady motion” assumed in the 
theory is utterly impossible in the parallelepiped region. For it 
is the known and universally admitted nature of a fluid to yield 
more and more each moment to persistent pressure exerted ina 
uniform direction. Thus persistent and thus uniform in direction is 
the pressure which the obstacle develops upon the fluid of this 
parallelepiped. If this fluid were laid off in different coloured 
longitudinal parts or streaks, it would then, unlike fluids usually, 
have a visible configuration, and the strain or deformation of the 
contiguration would then by ocular evidence be shown to be in- 
capable of remaining constant under continued pressure, but the 
deformation would be seen to increase visibly with the lapse of 
time. The same increase must, in fact be going on even at times 
when it is invisible. The longitudinal streaks must broaden till 
they cease to broaden ; but they cannot cease to broaden until 
their motion relatively to the obstacle has been at last wholly de- 
stroyed, and a parallelepiped—or strictly, a wedge—of stagnant 
fnid has been formed. 

(22) It is also evident that the obstacle—particularly if taken as 
4 plane lamina—is each instant sending out fresh repulsive lines 
of force ahead, and that these penetrate the perfect fluid to a dis- 
tance short only of an infinite one. Each single emission of these 
lines takes place in divergent or radiating directions ; but each 
successive emission overlays the next preceding emission and 
racreases the accumulation of pushing efforts and causes the 
summation of emissions up to any instant to be less divergent, on 
the whole, than any earlier summation had been ; and thus the 
resultant becomes each instant more and more nearly a straight 
ahead energy, or a line of energy more nearly coincident with the 
figure of the parallelepiped than the summation or resultant of 
emissions up to any previous instant had been. Thus the parallele- 
piped region becomes each instant more and more nearly ‘‘a uniform 
field of force ;” 7.¢., a field in which the lines of force are parallel. 
During all the time through which the lines of force are becoming 
parallel, they are becoming more and more nearly nil, and when- 
ever they shall have reached a sensible parallelism, they will have 

some sensibly non-existent ; in other words, there will no longer 

a sensible repulsion between the parallelepiped fluid and the 
obstacle, and this for the reason that there will now be no relative 
motion between the two. Iam unable to see how this conclusion 
be avoided. 

.Of the foregoing propositions many independent proofs may be 
given, all of which, I think, are rigid and unassailable, but they 
Would require considerable space. In the stream-line theory of 
ship resistance there are several other impossibilities—as seamen 
must consider them—on which I. have not touched. The funda- 
imental error appears to lie with the celebrated d’Alembert, to whose 
genius we owe the theory and all its benefits, and to whose thought- 


fessness also are owing its misapplications. After he had profoundly _ 


tealised that the indispensable equilibrium and the indispensable 
conservation des forces vires in his “tube of flow” are absolutely 
de ndent upon real side walls, and on the mutually counter- 

‘ancing energies of reaction from the side walls, he appears to 


tended the equations to the problems of ship resistance. It is 
needless to say to a seaman that no ships but mental or paper ones 
are surrounded by the tubes of flow which he and all theoretical 
investigators have pictured. As seamen must know, the flow with 
real ships is at right angles to the side walls provided by the 
mathematical conception, although d’Alembert has been followed 
by all scientific men in crediting these imaginary walls with reality 
and indeed with rigidity. Striking examples of this credit may be 
found in Froude’s famous paper of 1875 on stream lines and ship 
resistance— Nature, vol. xiii.—and in Professor Durand’s recent 
work—‘ Resist. and Prop. of Ships,” Sec. 2, Wherever in hydro- 
dynamics an actual equilibrium exists, the equations hold good ; 
and it is quite immaterial whether the equilibrium be spontaneous, 
as in the case of unobstructed streams, or whether artificial, as in 
that of streams guided through pipes whose unyielding sides furnish 
counterbalancing reactions on either hand. Spontaneous equili- 
brium exists also where the subject of examination is not the trans- 
portation of substances, but the mere spread of a state of reciprocal 
or alternate agitation among substances ; thus, where the subject 
is heat, electricity, sound, &c. For in such motion, if the con- 
ductors are uniform, there can not but be equilibrium along the 
lines of spread ; and the introduction of reactive and equilibrium- 
producing side walls would be wholly superfluous. A question in 
ship resistance, if the matter be questionable, is, Does it seem 
rational to assume that the equilibrium of an equal pressure from 
every direction toward each particle of the fluid—on which assumption 
the hydrodynamic theory is founded, in respect to which see Sir 
George G. Stokes’ essay on certain cases of fluid motion, Cumb. 
Phil, Trans., 1843—can exist along the slope of the evident 
pressure gradient which falls away from the middle line of the 
configuration and flows directly across every path which the theory 
marks out for the stream? It would seem that we have here 
another warning against our ancient—I might say, our everlasting 
—unreadiness to distinguish between energy and substance, when- 
ever the substance is an invisible one or whenever its motions are 
not easily subjected to measurement with instruments of precision. 
Marston NILEs. 
Army and Navy Club, Washington, D.C., 
May Ist. 


DRAIN TESTING. 


Sir,—I hope your correspondent Mr. Geo. A. Beck has started 
what may prove to the general public the risks run by not having 
the house drains meh rere by an experienced, responsible 
person before taking possession of any premises. May your corre- 
spondent be successful, through making very public this awful 
example, in bringing forcibly before the public the defects and 
risks in present modern house drainage, methods and construction, 
and therefore later the improvements absolutely necessary, in my 
humble opinion, for the public safety in this respect. 

May I trespass on your valuable space by making public the 
defects found by experience, in the earnest hope that they may be 
eliminated ¢ 

Re testing with chemical tests. As the assafcetida fumes will not 
pass through water seals, it is necessarily totally unreliable in all 
drains which can possibly retain water. Asin horizon drains laying 
unevenly water may cover the very place of leakage, forming a 
water seal, and thus preventing the passage of the fumes but not 
the leakage of the water, which, often lying in the dark under 
floors, and quite unsuspected, shortly becomes a very real danger, 
and with results sometimes as lamentable as your correspondent’s 
terrible experience. I have not yet found the mica inlet valve 
stand the chemical test. These are, I think I may say, usually 
under or very near the basement window or a door, and it must 
not be overlooked there is usually an outward flow before the valve 
closes. The chattering of the valve is, I think, a proof of this. 

Again, I have found that, with the chemical test there is 
a possibility of the test hanging in the top portion of the drainage 
system, probably due to difference of temperature. 

Re construction and materials. The usual construction, stone- 
ware drain pipes, with cement joints and bedded in concrete, is a 
rigid, inflexible bar, which, so soon as a settlement of the premises 
or ground occurs, must crack or break. Settlement is facilitated 
if the trench bottom was very wet, or newly-made ground not 
thoroughly rammed. If, then, the fall of the drain is slight, the 
drop in the — will often retain water, which, perhaps covering 
the fracture, defies results from chemical tests. 

(1) Why are the glazed stoneware pipes laid in concrete? 
Because the stoneware pipes are unreliable. 

| venture to supply answers to my own questions. 

(2) Why do not the vestries or medical officers of health test 
the drains with water when the drains are easily accessible for the 
vuurpose ! Because they know by experience it is common that 
carefully-planned and constructed stoneware drains, after a com- 
paratively short period, will often not hold water, though they 
may withstand the chemical test. 

(3) Why were ventilation shafts applied to house drains! To 
check the syphonic untrapping of the water seals, not for the 
purposes of ventilation. 

(4) Is it sound sanitation to expose, by means of the ventilation 
shafts, the foul lead pipes and the decomposing matter frequently 
found silted upon the sides of the drain pipes and manholes ? 
Obviously it is not, for it is common, after chemically testing 
drains, to smell the test blowing in the door and window openings, 
or, particularly when the air is humid, to detect it in the street or 
rear of the premises. 

Is it not a fact that old bent pipes are frequently useless, 
because the accumulated rust at the bottom has choked the bend ? 
In my experience, Yes. 

Will one of the so-called sanitary authorities connected with the 
building trade open-mindedly study this subject, not on paper only, 
but practically? Let who will with his own hands construct the 
drains—say, of his own premises, for reasons obvious—in accord- 
ance with modern principles, observe and think as he does it, and 
he will conclude, I venture to hazard, that the present materials 
commonly used are unreliable. In the first place, the great num- 
ber of joints ; secondly, the great liability, when making joints, 
to have an internal projection of cement to cause stoppages ; 
thirdly, therisk of disturbing joints before thoroughly set ; fourthly, 
liability to damage when filling in ; fifthly, the difficulty, should 
the drain, perhaps waiting the inspection, be exposed to the heat 
of the sun ard cold of night, of keeping the drain tight until 
covered in ; and sixthly, the liability of the joints or sockets crack- 
ing after having been made several days, will, I believe, be amongst 
his reasons for condemning present orthodox practice. 

The present large diameter pipes, unless of short length, cannot 
be properly flushed, even with a four or five-gallon flush, particu- 
larly when the pressure in the water mains is not utilised to acce- 
lerate the discharge. 

I must now conclude, for this letter has reached an inordinate 
length, with the statement that I have frequently found quantities 
of small flies in the manholes, more particularly of larger houses, 
where the quantity of hot water used probably maintains the air 
of the manhole in a comparatively warm condition. These small 
flies certainly have access to the open air and to our food stuffs. 

A. EDMUND PaRNACOTT. 

33, Finck-street, Lambeth, May 16th. 


WASTE HAULAGE. 

Sur,-—In the absence of adequate statistics such as are furnished 
in every. other country, it is impossible to-ascertain with any degree 
_of certainty the true average fare per mile ; yet I think there is 
good ground for placing it substantially below Mr. W. Wilson’s 
estimate of 1d. ; 

In the first place, he dismisses season tickets altogether too airily ; 
many of these ‘ contracts,” as they are called in the North, are 


issued at very low fares; short distance seasons rarely exceed }d. 
per mile first-class, and 4d. per mile second and third, and are 
often much less ; while as regards long distances, the first-class 
annual Brighton to London, allowing five double journeys per 
week, works out at 4d. per mile, while the third-class season 
Leicester to London, at three journeys per week, comes to about the 
same. It is a great pity that the companies do not furnish an 
estimate of season ticket journeys—it would be quite easy to do su 
—instead of the useless and meaningless “‘number of season 
tickets,” weekly, monthly, and yearly tickets being counted as 
though they were all of one kind. = 

And, secondly, Mr. Wilson makes no reference whatever to the 
multifarious concessions now made by the companies in the form 
of excursion, tourist, fortnightly, week-end, market, workmen's, 
day and half-day trip, circular and other special tickets at low 
fares ; discounts also are allowed to children going to school, to 
apprentices and learners, and to excursion parties, while railway 
servants—now some 500,000 in number—and théir wives travel at 
one-quarter fare. 

The following table of fares, collected in 1898 for another 

urpose for the A B ( and other guides, throws further light 
on the subject. The figures relate pf third-class tickets avail- 
able by ordinary trains. If I may hazard a giiess at the average 
fare per nger in this country, I should say that ‘7d. is nearer 
the truth than 1d.; this would give fifty-nine seats per train 
occupied. 

Even so, the waste haulage is, of course, enormous, and a dis- 
credit to our system of management. 


Third-class Fares in Pence per Mile. 


Miles. Single. Return 
From Fares. average. d. 
London, G.W., L. and N.W., 

Mid.,and G.N. .. .. 4to2% .. -9 .. 
London, L. and 8.W., L.B. 

and 8.C., S.E. and L.C. 

London, L.T.andS. .. .. 4to20 .. -33 .. -& 
London, L.T.andS. .. 6 over 20 .. -72 .. 
Manchester .. .. .. .. 4 .. .. -88 
Mamehester .. .. .. .. & over20... .. 

9, Dennington Park Mansions, C. M, Wates. 


West Hampstead, N.W., May 22nd. 


BOILER INSURANCE. 


Sir,—A short time ago I addressed from my house to one of the 
boiler insurance companies a request for a prospectus, with a view 
to bringing before a public body, of which I am a member, the 
desirability of insuring a steam boiler which they have in use, 
The prospe:tus was duly sent, and a day or two later, when I wax 
away from home, a representative of the company paid a visit to 
my house, and on asking, I understand, to see the boiler or boilers, 
was shown by my coachman the greenhouse boiler, which carries 
a pressure due to a column of water 3ft. in height, and also the 
hot-air pumping engine. 

On my return home I received a letter from the insurance com- 

ny, quoting terms for the insurance of ‘‘ my two boilers, green- 

ouse, and pumping ”’(?), and further pointing out that in case of 
explosion the policy will not only cover damage to the boiler itself, 
but also to surrounding property and personal injuries to work- 
people and others. 

Should not this letter have been written under date of April 1st ’ 
Or is it possible that death and destruction, hitherto unsuspected, 
lurk in the kettles and saucepans as they simmer on the domestic 
kitchen range, and that all such utensils ought to be subject tu 
periodical examination by a thoroughly qualitied inspector ! 

H. R. pe Satis, A.M. Inst. C.E. 

Ivy Lodge, Iver Heath, Bucks. 


FACTS U. CLAIMS FOR LIQUID AIR. 


Sir,—In your issue of the 6th of April appears a letter from 
Mr. Edgar C. Thrupp, criticising my article in THE ENGINEER of 
the 23rd of March, under the head of ‘‘ Facts rersus Claims for 
liquid Air.” 

He says : ‘‘ It would be interesting to hear where the advertise 
ments appeared, and who is responsible for the extravagant state 
ments they contain.” In answer to this, | may say that all of the 
principal New York newspapers were, during February and March 
last, carrying column advertisements, and often page advertise- 
ments, of the Tripler Liquid Air Company. The claims referred to 
were copied rerbatim from the said advertisements. See, for 
example, the Ver York Journal of February 28th, 1900. 

The other criticisms of Mr. Thrupp are hardly relevant to my 
article, as I did not hold liquid air to be useless, only that it has 
no miraculous power. The cost of manufacture given by Mr. 
Thrupp himself is in excess of that on which I based my calcula- 
tions. As Mr. Thrupp places the latent heat only about two-thirds 
as high as I placed it, if he is correct, then the value of the sub- 
stance as a refrigerating agent is correspondingly less than | 
estimated it to be. Hvupson Maxim, 

May 18th. 


ARTIFICIAL LIGHTING. 


$1r,—In your issue of the 12th inst. you give an extract from a 

per I read before the Birmingham Association of Mechanical 
Gaen, in which you state that a lamp will give 50 per cent. 
more effective light in a white room than it would do in a black 
room. This is not at all what I said, and asitis very misleading, it 
appears to be worth while to correct the statement. ‘ 

hat I said was :—‘‘ We have, say, a room white all over, with a 

lamp of 100 candle-power inside it. The rays of light strike the 
walls, ceiling, and floor, and 80 per cent. of them are reflected. 
This reflection is equal to another lamp of 80 candle-power in the 
room, whose rays are also thrown against the surfaces, and 64 
candle-power are reflected. These rays are in turn reflected to the 
extent of 51 candle-power, and soon. The result is that the effec- 
tive illumination of the room is increased to five times what it 
would be if the surfaces were all black, or,in other words, that a 
25 candle-power lamp in a white room will give the same effective 
illumination as a 125 candle-power lamp in a black room.” 

105, Colmore-row, Birmingham. A. E. EDWaARDs, 


New Gasworks For GLasgow.—Plans for new gasworks for the 
city of Glasgow have just been passed by the Works Committee of 
the Corporation. The works, which are to be laid down on a very 
suitable site at Provan or Eastern Blochairn, are estimated to cost 
over a million sterling, but meantime it is only proposed to proceed 
with a section, which will in all likelihood involve an outlay of 
£300,000, including the cost of levelling and preparing the ground, 
which to a large extent will reduce the cost of the other three sec- 
tions into which the whole scheme divides itself. _The one-fourth 
section to be proceeded with will have a producing power of 12 
million cubic feet per day. Ample provision will be made for the 
utilisation of residual products which formed.a very large part of 
the Gas Committee’s productions. As the highest qualities of 
cannel coal were becoming very scarce in Scotland, provision is being 
made in the erection of the works for the production of oil gas. 
Two gasholders are meantime to be proceeded with, these, however, 
being of such capacity as will store considerably more than the 
works will yield for some time. They are each to hold 8} million 
cubic feet of gas, 
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BERLIN ELECTRIC TRAMWAYS—SECTION OF POWER HOUSE 
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ENGINES FOR THE BERLIN TRAMWAYS. 


THE engines which form the subject of the supplement we give 
to-day are one of three similar sets constructed by Sulzer 
Brothers, of Winterthur, Switzerland, for the central electric 
power station of the Berlin tramways in the Luisen Strasse, 
Berlin, two of which are already at work, while the third is 
in course of erection. As will be seen from the illustration, 
they are triple-expansion engines of the marine type, each 
group having one high, one intermediate, and two low- 
pressure cylinders, arranged as twin vertical tandems 
coupled at 180 deg. with two fly-wheels. The leading dimen- 
sions are :— 


Millimetres. Inches. 
High-pressure cylinder... . 
intermediate .. .. .. .. .. 12950 .. .. 49-2 
Low-pressure cylinders 1550) ti 
length ofstruke .. .. .. .. 1900 .. .. 


At the standard working speed of 85 revolutions per minute 
the power developed with steam of 12 atmospheres initial 
pressure varies according to the proportional admission in the 
high-pressure cylinder within the following limits :— 
Admission .. 50 per cent. of stroke. 
Power .. 1740 .. 2270 .. 2800 .. 3300 .. 3860 horse-power. 


The steam being superheated, jackets are only provided for | 


the intermediate and low-pressure cylinders. 

In the construction of these engines, having regard to their 
great size and the sudden variations in load to which they 
may be subjected owing to the character of their work, special 


care has been taken to secure rigidity in the framing, and the | 


straightest possible transmission of all strains to avoid 
injurious vibrations in the structure. The bed-plate is 
formed of a deep box easting made in two parts, each part 


carrying two of the main shaft bearings and the double crank | 


shaft is similarly made in two parts, which are joined 
together by a heavy central flange. The outside journals of 
the shaft are 450 mm. (18in.) in diameter, and 960 mm. 
(38°4in.) long. There is a fly-wheel 6300 mm. (nearly 21ft.) 
in diameter, coupled to a dynamo on either side, and to 
protect the latter against oil splashes the fly-wheels are 
lined with sheet iron on the outside. The outer bearings of 
the dynamo shaft are carried by standards upon planed base 
plates, with longitudinal adjusting screws, and their brasses 
are spherical, with similar adjustments for compensating for 
the bending of the shaft, so as to keep the axis of rotation 
rigorously central. The extreme length of the shaft across the 
outer journals of the two dynamos is 41ft. 6in. 

In order to prevent vibration, owing to the great height of 
the engines, which is about 40ft. from the ground to the top 
cylinder cover, special arrangements have been adopted in the 
main framing. The lower-pressure cylinders are carried 
behind (on the condenser side by cast iron standards and in 
front by enclosed steel columns about 25ft. long, tapered from 
about 13in. below to 10°3in. above, which are connected by 
annular sockets to the bed-plate below and to the entablature 
of the low-pressure cylinder above, giving a length of bearing 
of about 5ft. in the former and 3ft. 3in. in the latter. The 
upper cylinders are carried by three vertical steel columns, 
two of which are bolted to the same casting as the lower 
columns, while the third stands above the back standard. 
The intermediate receiver stands upon a shelf bracketed out 
from the back of the standard and is adjustable in height by 
foot screws and laterally by ball bearings, giving freedom of 
motion to follow changes due to the expansion of the cylinders 
by the steam. 

For the distribution double-beat puppet valves are used. 
They have conical bearing faces, which are made as narrow 
as possible to diminish the load upon them due to the steam 
pressure. They are fitted in the cylinder covers, an arrange- 


| ment which is considered by the makers to be specially | pistons, the crosshead fork, which also drives the air pump 
| advantageous, by diminishing clearance space and facilitating | levers, is forged in one piece with the low-pressure piston-rod, 
| the direct thrust of the steam on the pistons, and, therefore, | and the crosshead gudgeon is fitted as a T-piece to the top 
| well worth the extra trouble required for removing the | end of the connecting-rod. 
| different valve and pipe connections when it is desired to An independent condenser is connected to each of the low- 
| open up the cylinders. The top covers of the low-pressure pressure cylinders. This is a rectangular box above the air 
cylinder can, however, be removed after disconnecting the pump, which is of a double-acting form, with two pistons of 
| piston-rod by a radial crane, and swung to one side without | different sizes, the smaller plunger below serving mainly for 
disturbing the upper cylinder; or they can be lifted and the removal of the bulk of the condenser and injection water, 
blocked up about 20in. without disturbing the valve gear or while the remainder, together with air and uncondensed 
removing the rod for the removal of the piston rings. vapour, is cleared out by the larger piston above. 
In order to give the most direct admission for the steam, The lubrication of the steam cylinders and valves is done 
| the valves are suspended, their weight being carried by double by oil pumps driven by speed-reducing gear from the top of 
sets of plate springs, one of which is sufficient to ensure the the main valve shaft, placed conveniently to the main plat- 
closing of the valve in the event of the other being broken. form. The main shaft bearings and other moving parts 
The valve motions are effected by excentrics attached to a below are served by a central lubricating arrangement sup- 
horizontal shaft, contained in a trough-shaped casting atthe plied with oil from a reservoir above the engine-house, the 


Group B.—-Mo- 
derate superheat 


Group A.— Highly superheated steam. Group C, Saturated steam. 


Trial number... I. iL. il. IV. ¥. Vi. 


Date of trial. . 
Number of engine 
Numbers of boilers in use 


12th Oct., 189 | 14th Oct., 1899 | 19th Oct., 1899 | 18th Oet., 1899 | 23rd Oct., 1899 | 24th Oet., 1s 


VIL, VIL, VEILJIV., VIL, VIL, Vil, Vil, Vill 
4-950 5-200 4-917 4-016 


Mean steam pressure in boilers, atmospheres. . 13-39 13-60 13-50 13-6 18-5 | 13-8 
Temperature of steam in high-pressure valve 

Initial pressure in high-pressure cylinder 13-3 12-82 12-95 18-24 13-33 
Corresponding saturation temperature, deg. C. 194-0 194-0 194-0 194-0 14-0 
Superheat in admission valve box .. 113-3 129-3 83-0 
Mean number of revolutions per minute ,, 2-713 82-52 82-36 $2-52 82-84 


| Power developed— 


| High-pressure cylinder .. .. .. LH.P. 1148-9 
| Intermediate cylinder . 853-0 831-2 
j Right-hand low-pressure cylinder a 470-1 451-0 
| Left-hand low-pressure cylinder .. oe 468-5 458-8 
Total indicated horse-power .. 2940-5 2880-4 
Electrical horse-power .. .. .. .. 2430-0 2390-0 
| Combined useful effect, percent. ..  .. 82-6 83-0 
| («)Total feed water consumption per hour, kilos. 12690-9 13307 -2 
(+) Condensation in steam drier ..  .. _ 
(-) Condensation per cent. of feed-water .. 
| Steam consumption perhour ..  .. Kg. 1260-0 12198 -7 12444-5 13307 -2 
| Steam consumption per horse-power hour ,, | 4,316 . 4,830 4,279 4,606 
| Total workin watt hours .. .. 8,838,408 9,043,678 9,020,138 9,117,167 
986 


Watt hours per kilo. of coal... 1051-5 1062-7 1056-0 


top of the low-pressure cylinders. This shaft is driven by drainage collected in the crank pit bottom, whence they are 
screw-gear wheels from a long vertical shaft, receiving motion | pumped out, filtered, and returned by a rotating pump to the 
| from a large pinion on the central flange of the main shaft. | reservoir. Special water-cooling arrangements are also 
| The high-pressure admission valves have Sulzer Brothers’ | fitted to the crosshead girder which are readily accessible 
well-known trip gear, the others being controlled by rolling | by a flange between the standards at the back. ‘ 
contact levers. To diminish vibration as much as possible The steam boilers are placed in the room above the engines, 
all the valve rods are tubular, and perfectly straight. The | the main admission pipes being arranged vertically, as shown 
bottom of the trough containing the excentric shaft is filled | above. ee 
with oil, to ensure full and constant lubrication of the many The dynamos built by the Allgemeine  Electricitits 


parts. The main regulator, a high-speed Porter governor of 
the usual form, is attached to the lower part of the vertical 
gear shaft, and is completely enclosed, so that it may be con- 
tinuously lubricated. The adjustment of the central sliding 
weight is effected by a lever carrying a water cistern, which 
allows the speed of the engine to be varied within certain 
limits by increasing or diminishing the amount of contained 
water. This is done by regulating valves on the engine 
| attendant’s platform, and gives a quieter and easier adjust- 
| ment than the ordinary method by handwheel and screw. 
| The platform, placed about two-thirds of the height of the 
| engines, is at the same level on the main switchboard, and 
| the whole of the parts above and below it are conveniently 


| accessible by roomy staircases. 


In order to facilitate direct transmission of the effort of the 


| Gesellschaft are of the pattern known as F 10,000, and 
| develop about 1000 kilowatts at 85 revolutions per minute, 
| giving a direct current of 250 to 280 volts tension. The field 

magnets of mild cast steel are arranged in a ring with sixteen 

radial pole pieces and shoes of wrought iron screwed on. 
| The poles are shunt-wound upon bobbins made of insulating 
' material without metallic inclusions. The armature, 3300 

millimetres in diameter and 500 millimetres wide, is built up 
| of sheet iron layers, connected by bolts of tough Durana 
| metal and notched to receive the winding, which is of bars of 
| best electrolytic copper, with seamless micanite coverings, 
| bent to fit the notches and secured by insulating wedges. +? 
| ensure cooling, large ventilating holes are provided in the 
| body of the armature. The commutator contains about 500 
‘layers of hard drawn copper, insulated from each other by 
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a and from the central boss by micanite. ‘The carrier for 
the brushes is completely disconnected from the rotating 

rts to avoid the liability of shock due to variation in the 
peed of the engine. The carbon plates are mounted in 
jolders, each having a separate handle so that they can be 
Jifted to renew the brushes while the dynamo is running. 
Contact with the commutator is maintained by springs giving 
, constant pressure as long as any carbon remains, and 
releasing automatically as soon as the block is worn out to 
prevent the copper surface being injured by contact with 
metallic surfaces. 

In designing these dynamos special care has been taken to 
ish the armature reaction as much as possible, so that 
it may run_ under considerable variation of load without 
iteration of the position of the brushes. For this purpose 
very liberal air spaces are allowed, notwithstanding the extra 
cost incurred. About four tons of copper are used in each 


mic 


dimit 


dynamo. 3 

“The two engines at work are coupled in series in the mains 
of the principal network of the Berlin tramway system. 
They can, however, be worked in parallel on the outer line of 
the same system. — 

Steam is supplied to the engines by eight water-tube 
poilers, each of 303 square metres heating surface, supplied 
py the firm of A. Borsig, Berlin, some of which have 
ordinary furnaces of 6-4 square metres grate area, and others 
with Kowitzke’s smoke-consuming furnaces of 3°95 square 
metres area. There are two Schmidt superheaters with 
independent firing, each containing sixty-eight patent welded 
tubes With 205 square metres heating surface. The steam 
asses through cne half of the tubes parallel to and through 
the other half against the flow of the heating gases. In 
addition there is an economiser by Green and Son, Man- 
chester, With 448 tubes. 

The relative capacities of the cylinders are—high-pressure, 
1:0; intermediate pressure, 2°1; low-pressure, Experi- 
ments on the duty realised by the engines under different 
conditions were made in October, 1899. These trials were 
divided into the following groups: (A) With highly super- 
heated steain, averaging 310 deg. Cent. in the high-pressure 
cylinder. (B) With moderately superheated steam, average 
20deg. Cent. in high-pressure cylinder. (C) With saturated 
steal. 

For the trials in groups (A) and (B) three boilers and one 
superheater were used, and in group (C) four boilers. The 
general results are contained in the table on the preceding page. 


ROAD LOCOMOTION! 


By Professor H. 8. HELE-SHaw, LLD., F.R.S., 
Member, of Liverpool. 


(Continued from page 496) 


Stam generators.—The two most important considerations in 
connection with the design of a steam boiler for motor vehicles are, 
tist, to have a boiler as light as possible consistent with high 
pressure; and, secondly, to have a type of boiler which is capable 
of being forced so as to meet a sudden demand for an increased 
quantity of steam ata higher pressure. The latter point really 
constitutes, as has a'ready been pointed out, one of the great 
advantages of steam for a motor vehicle, and in many designs has 
enabled change of speed gearing to be dispensed with, since in 
engines working under the compound system, arrangements are 
made to use high-pressure steam in both cylinders in order to sur- 
mount a hill or to transport a heavy load over a piece of bad road. 
Hence it is that water-tube boilers of various types have been found 
particularly suitable, while, as far as the author is aware, one type 
of fire-tube boiler is used for motor wagons. 

Water-tuhe boilers. —One of the most successful water-tube boilers 
is that of the Thornycroft Steam Wagon Company, Chiswick. This 
boiler is represented in section in Fig. 45, and really consists of 
two separate annular portions A and B, almost rectangular in 
section, connected by a number of cylindrical straight water tubes 
which form the walls of a slightly tapered hollow cone CC. The 
furnace D is contained in the hollow of the lower annulus B, being 
fed through the opening in the upper annulus A, through the 
cover E, which can be removed for the purpose. The flame has to 
find its way on all sides through the narrow spaces left between 
the water tubes, the products of combustion escaping by means 
of the funnel F. Particulars of evaporation of this and other 
boilers are given in Table I. at the end of the paper. The boiler 
next illustrated, as shown in half-sectional elevation—Fig. 46—is 
in some respects similar to the Thornycroft —Fig. 45. The pro- 
ducts of combustion, however, in this case escape entirely round 
the upper portion, thereby adding a feature of economy to this 
type of boiler, for perfectly dry steam is increased by the steam 
dome H being contained in the smoke-box. ‘The heating is effected 
by means of a petroleum burner J, the supply of which can be 
regulated by means of the screw valve at K. Merryweather and 
Uo, have a boiler specially suitable for motor vehicles represented 
in Fig. 17. The feature of this boiler is the large size of tire-box L, 
which is entirely surrounded by the water space. The flames pass 
upwards encountering a double set of water tubes, one being 
straight and slightly inclined from the horizontal, and the other 
being curved and vertical, and from their position ensuring a very 
complete circulation of the water above the furnace. The De Dion 
boiler, shown in Fig. 48, is better known in France than in this 
country, but at the Liverpool trials on the Bayley wagon it proved 
itself a very efficient steam generator. It consists, like the 
Thornycroft, of a double annulus of rectangular section, connected 
by water tubes, the essential difference between these two boilers 
being that one annulus M is much smaller than the other, being 
partly contained in it, the water tubes connected with them, 
Instead of being vertical as in the Thornycroft, are slightly inclined 
from the horizontal. ‘The furnace N, as in the case of the Thorny- 
croft, is fed through a cover P. It is obvious that the heating 
surface is disposed to the best advantage, as the results given in 
Table I. show. 

Flash boilers.—This type of boiler in which a small quantity of 
Water is injected at each stroke of the engine into a heated coil of 
metal to be flashed into steam and superheated, is by no means 
new, More than twenty years ago a small engine of this type, the 
tavention of Mr. Henry Davey, of Leeds, was working in the engi- 
heering laboratories of University College, London, and gave about 
{horse-power. Professor Kennedy, who showed it to the author, 
at that time expressed a favourable opinion of its future pos- 
sibilities, but it cannot be said that this type of boiler has really 
come much to the front until it was revived by Serpollet a few 
ie on connection with motor vehicles, The boiler of M. 
undergone a considerable modification during the 
consisted of a battery of thick steel tubes, 
in + re ph er by bends outside the furnace, the thick steel 
finally at = originally circular being squeezed together, and 
tide ages od on as to give a kidney-shape section, the concave 
‘ier iene 8 4 flame, and a very narrow space left for the 
20 that M. Serpollet has now modified his boiler 
twisted int 4 ae — portions, the lower being thick steel tubes 
inech on a aq form, and placed so as to intercept the flame 

spper — e, as shown in plan and elevation A A—Fig. 49. 
section | rtion consists of a coil B, of cylindrical tube of lighter 

and not twisted as in the lower portion which is exposed 


1 
read before ‘the Institution of Mechanical Engineers on 


more directly to the flame. The heating, which was originally 
effected by coke or coal furnace, is now done by means of a 
petroleum burner. Simpson and Bodman have a very strong and 
effective flash boiler, which is shown in sectional elevation and side 
elevation in Fig. 50. This boiler consists of a series of heavy steel 
tubes C, indented after the Row condenser pattern and connected 
outside the furnace by a Haythorn joint E E, which is shown in 
section. The Row indentations alternate about 168 times in the 
generator, and any fluid passing round them must encounter an 
amount of batting that would expose it in the most effective way 


Fig. 45. Thornycroft. 


| 


steady at 3001b. per square inch. To evaporate this quantity of 
water, 34 gallons of commercial petroleum was used. As the 
weight of this boiler and contents, independently of the burner, 
was only 4cwt. this represents, roughly, 15 1b. per horse-power, and 
indicates the great steaming capacity of this type of boiler and its 
suitability for motor vehicles. Rikenge 
Electricity.—The whole problem of the use of electricity is deter- 
mined by the life and capacity of the battery, and the merits of 
any accumulator should really Le judged to a great extent by the 
condition of its batteries after six months’ daily use in a motor 
vehicle. The fact is that the 
sudden heavy discharges, so often 
taking place with a motor vehicle, 
expand the grids and release 
paste, which is washed out by the 
movement of the surrounding 
tm acid, and these detached parti- 
cles cause internal short-circuiting 
H by remaining in suspension be- 
P =) tween the plates. If a cell is 
' short of ‘‘acid room,” excessive 
1 heating expands the grids to such 
on an extent that they never con- 
tract sufficiently to make good 
their connection with the remain- 
‘tes ing paste. Moreover, splashes of 
psc acid are the cause of much more 
loss than is usually suspected. 
Again, the practice of grouping 
cells in parallel is open to the 
serious objection that if a cell on 
one side becomes dead or is re- 
versed, those on the other expend 
energy in re-establishing equili- 


Fig. 46. 


Fig. 47. Merryweather 
and Clarkson G& Capel. 


Intel 


brium. English, French, and 
American tests prove that after 
| six months’ running, even under 


the most careful supervision, 
practically all secondary cells 
or must have the positive plates re- 

pasted or renewed at a cost not 
below one-fifth of the original 
outlay, while in many cases as 
iH commonly used they are practi- 
cally worthless at the end of this 
: period, or even sooner. So long 
ee as a range of forty miles per 
charge, at speeds not exceeding 
ten miles per hour, meets the re- 
quirements of an automobilist, 
electricity, at a cost of not more 


K 
Feed [ntet 


Fig. 48. De Dion. 


e than 2d. per B.T.U., is at least 
on a par with steam or oil even 
for heavy traffic. Where these 
limits are exceeded, electricity is 
inadmissible. Distances greater 
than forty miles, and speeds 
greater than ten miles an hour, 
involve prohibitive deadweight 
and excessive discharge rates. 

It is a pity that no electrical 
motor vehicles for heavy trattic 
have yet been brought to the 
practical stage, as this is to be 
regretted for several reasons, 
The ease with which each of the 
four wheels of a lorry can be 
driven is of particular importance 
in respect of available propulsive 
effort, whilst the motors and bat- 
teries can readily be disposed so 
as to leave the entire platform 
free for merchandise. The weight 
of accumulators is not included 
in the legal tare of 3 tons, and 
the slower rates of speed de- 
manded in this class of traffic 
should permit of a low ratio of 
battery weight to total moving 


to the action of the heating surface. The steam is made to pass 
through a drum D, which is found necessary to prevent the super- 
heated steam having too high a temperature. The boiler is heated 
by a coal furnace F F, and in about forty minutes from lighting 
the fire steam is generated. There are many boilers, of course, 
in which steam can be generated more quickly, but it must be 
remembered that the success of this type of boiler depends upon a 
reasonable mass of metal in which heat can be stored. Tangye’s 
boiler —Fig. 51—is convenient and compact in form, and consists of 
a single coil of steel tube in conical form ; the burners are shown 


Fig. 49. Serpollet Fig. 51. Tangye. 


in plan, One of the newest forms of combined boiler and burner 
is that of C. and A. Musker, of Liverpool—Fig. 52. This is placed 
in a horizontal position underneath the vehicle, requiring no 
chimney for the escape of the waste products of combustion. It 
consists of three cylindrical coils H H of strong steel tubes, and 
the flame is made to circulate in the annular space between them. 
The point at which the water enters is shown on the drawing, and 
likewise that at which the steam is supplied to the engine. Ina 
test made by the author on one of these boilers it was found that 
in a period of 404 minutes, 374 gallons of water were evaporated, 
the steam gauge remaining during this period almost absolutely 


weight. Experience has shown 
that, with a total moving weight 
of 1 ton, one-third each bemg 
batteries, vehicle and load, the 
effective distance is about 48 miles at a speed of 8 miles per hour, 
and only about 24 miles ata speed of 15 miles per hour on average 
roads. 

It must be borne in mind that the cells deteriorate sadly when 
used for high speeds ; nevertheless, results have been attained on 
a motor vehicle by electricity which surpasses anything by any 
other kind of motive power. An account of these results has been 
given by the Marquis de Chasseloup-Laubat in the Vorth American 
Review for September, 1899, which it isinteresting to quote. ‘‘On 
January 27th, 1899, Jenatzy, mounting a carriage not specially 
constructed for great speed, left the starting point—a straight, 
level road near Paris—and covered 2 kiloms. (1} mile) in 1 min. 
and 41¢ sec.; the first kilometre (ths mile) with a standing start 
in 57 sec., that is at the rate of 63° 166 kiloms. an hour (39°2 miles), 
and the second kilometre with a running start in 44# sec., that is, 
at the rate of 80°357 kiloms. (50 miles) an hour. On March 4th, 
1899, Count de Chasseloup-Laubat, on a Jantard carriage, not 
specially built for this style of test, but with certain most import- 
ant modifications, such as running the front and rear of the 
carriage into sharp points, so as to offer least resistance to air, 
covered the same course of 2 kiloms. (1} mile) in 1 min. 272 see., 
the first kilometre with a standing start in 483 sec., or at the rate 
of 75 kiloms. (464 miles) an hour, and the second kilometre with a 
running start in 38 sec., or at the rate of 92°783 kiloms. (573 miles) 
an hour. Finally, on April 29th, 1899, Jenatzy, riding a carriage 
specially built to break all records, and which has the shape of a 
large cigar mounted on four small wheels, made the 2 kiloms. 
(1} mile) in 1 min. 214 sec., the first kilometre with a standing 
start in 47+ sec., and the second kilometre with a running start in 
34 sec., or 105° 852 kiloms. (652 miles) an hour. The extraordinary 
nature of these results lies not so much in the fact of a high speed 
of 65 miles an hour by a motor vehicle, but in the fact thatstarting 
from rest the average speed for the first kilometre was 465 miles 
an hour. It is safe to say that no locomotive has ever achieved 
this result, that is, a distance of a mile covered from rest in less 
than 80 sec., and those who witnessed the trials say that the start 
of the electrical carriages under these conditions left the same kind 
of impression on the observers as the start of a rocket. There is 
little doubt that these results could be beaten if the consequent 
expense were to be faced, but, according to report, the batteries 
were themselves practically destroyed in the run, and at any rate 
the contesting vehicles were not only towed out to the scene of the 
trial, but towed home again afterwards, and the trial, though 
interesting as showing the possibilties and use of electricity, must 
not at all be taken as giving results which could be of use for 
practical purposes. 

Gearing or transmission.—The ordinary modes of transmitting 

wer, viz., by friction gearing, toothed wheels, belts, and chains, 

ave been specially adapted and employed for transmitting the 
nig from the motor to the driving wheels of a motor vehicle. 

he requirements for this particular purpose are in many 
respects of a special character, and the author had collected 
material for a special section of the paper devoted to this 
subject. _ It has become evident, however, that it would be 
impossible to treat the question in a satisfactory manner within 
the limits of this paper, and the subject well deserves a special paper 
before the Institution. Take, for instance, the transmission of power 


547 
| 
| 
| 
| | 
| | 
| 
| 
| 
| 
| Sleam Oull# 
| E 
| 
| 
=! E | 
| 
| 
Pa 
| 
=| 
\ 
1° 
| 
| | 
| 
| 
| 
| 
| 1¢ OO == 
| 
| 


548 


THE ENGINEER | 


May 25, 1909 


by chain gearing. This mode of transmission, from being in a very | thirds of the old Charité Cemetery—about 10,000 square metres— 
crude state a few years ago, has received so much attention that 
chain gearing is as efficient, if not more so, than any other mode of 


which as it occurs gives so much trouble and annoyance, has been | getting light and air on all sides, and this has been secured by 


met by the special provision of large bearing surfaces which are 


hardened, so that the mechanism 
of the chain gear may be said now 
to compare favourably with the 


other working parts of the engine, Fig. 50. Simpse:: -Bodmcn. 


such as crosshead pins and main 
bearings. The efficient lubrica- 
tion of the chain is a matter of 
the greatest importance and difti- 


culty. The grease chiefly requires 
to be inside the joints, and Major 
R. E. Crompton showed the author 
a most ingenious way of effecting 
this which he has most success- D 
fully employed with bicycle 
chains. He places the chain in 
a bath of melted grease, in which 


graphite is mixed. The air being 
expelled from the joints of the 
chain by the heat, the mixture F 
naturally finds its way between 

the pins and rollers, and forms a — 

complete internal solid lubricant, 

when the whole is allowed to cool 

ether. 


e Renold chain, which is _ 
largely used in heavy motor ¥ Oct 


fly F 


Fig. 52. Musker. 


trafic, is a beautiful invention 


which meets in a most ingenious Vv 


PEERS 


far as possible the wear upon the 


pin itself, and reduce it to a mini- 


mum. 


J 
ain, one special feature of 
the engine is the necessity for 
change of speed gearing of some 
form or other, and this has led to 
a large number of arrangements 
of speed gearing which of them- 
selves are worthy of detailed con- 
sideration. Besides the arrange- 
ments for changing the speed 
ratio by means of combination of 


toothed wheels are inventions such as expanding and contracting | 


pulley of Mr. Lucas, the arrangement for altering the throw 
of an excentric through which the power is transmitted such as 
in the invention of Mr. Newton, and last, but not least, the most 
ingenious hydraulic variable speed gear of Mr. Hall. These 
inventions are all in actual operation with apparent success, but 
unless actually examined they could not really be understood, 
except by means of drawings with detailed descriptions. It is 
obvious, therefore, that this part of the subject must be left for 
future treatment. 


(To be continued.) 


WORKMEN’S COMPENSATION CASE. 

Court of Appeal—May 19th.—Plaintiff, Percival ; defendant, 
John Garner.—This was an appeal from the decision of the Liver- 
pool County-court Judge. The applicant for compensation was the 
widow of a deceased workman, William Percival, who was killed 
by an accident arising out of and in the course of his employment. 
It appeared that a building was being erected on the premises of 
Bowman and Co., chemical manufacturers. The building was over 
30ft. in height, and was being constructed by means of a scaffold- 
ing. The building was being erected under the supervision of 
Bowman and Co., who supplied the materials for it, and who em- 
ployed the architect. The defendant, John Garner, at the request 
of Bowman and Co., supplied the labourers for the brickwork of 
the building. The men so supplied acted under the orders of 
Bowman and Co.’s foreman, and the defendant had nothing to do 
with the work, nor was he responsible for the way in which the 
work was done, nor had he any control over the men when at 


work. The defendant paid the men he supplied for the work, | about 30 kiloms. The current is derived from the Berlin electrical 


and Bowman and Co. remunerated him in return. William 
Percival was one of the labourers supplied for the work by the 
defendant, and while at work on the building he fell off a scaffold- 
ing and was killed. It was contended on behalf of the defendant | 
that he was not an ‘‘undertaker” within Section 7 of the Act, 
and was not, therefore, liable to pay compensation. The County- | 
court Judge held that the defendant was the person undertaking | 
the construction of the building, and was therefore an undertaker. | 
He accordingly made an award in favour of the widow. Garner | 
appealed. By Section 7, Sub-section 2, of the Act, ‘‘ ‘Undertakers’ | 
in the case of a building means the persons undertaking the con- | 
struction, repair, or demolition.” | 
The Court allowed the appeal. 
Lorp Justice A. L, SMITH said that the person against whom 
proceedings must be taken to recover compensation was the person 
undertaking the construction of the building. It was clear that in | 
the present case Bowman and Co. were the persons undertaking | 
the construction of the building. They were erecting the building | 
on their own land, they employed their own architect, the building | 
was being erected under their supervision, and the men were, | 
while at work, under the control of theirforeman. The defendant 
merely undertook to supply the labour. That did not make the | 
defendant an ‘‘ undertaker” within the meaning of the Act. The | 
proceedings had been taken against the wrong person. The 
decision of the County-court Judge must therefore be reversed. 
VAUGHAN WILLIAMS and LorbD JUsTICE ROMER | 


agreed. 


THE TEACHING OF CHEMISTRY IN BERLIN. 


TuE following extract from the Tagesgeschichte of the 
Chemiker-Zeitung for May 2nd, 1900, is of interest :— 


The new first Chemical Institute of the University, Nos. 1 to 3 
Hessische Strasse has now been opened. Owing to the rapid progress 
of science and industry which has caused such a large influx of 
students to the chemical laboratories, the laboratory in Georgen 
Strasse, which was built in the years 1865-1868, has become too smal 
although thirty years ago it sufficed thoroughly with its seventy 
working benches, and was looked on as one of the finest institu- 
tions in Europe. Moreover, from the point of view of mechanical 
arrangements and apparatus, it has become somewhat antiquated. 
Alterations were impossible from want of space, so when in 1892 
Prof. Emil Fischer was called to Berlin after the death of Hofmann, 
the Education Department contemplated the erection of a new 
building in the Hessische Strasse on the site of the old Charité 
Cemetry. This plan was delayed until the autumn of 1896, when | 

| 


the education department and persons interested in chemical 
industry finally persuaded the Ministry for Finance that the build- | 
ing of such a new laboratory was desirable. About M. 1,650,000 
(£82,500) were accordingly granted, and the first plans were drawn 
up by Geh.-Baurath Thiir and Reg.-Baumeister Lohr, according to 
the ideas of the director of the Institute Geh. Rath Fischer. Two- 
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| students were admitted on April 26th, and on the 30th lectures and 


| torpedo machines automatically connected with the signal plant 


side wings, the large lecture-room being situated in an annexe. 
The whole of the building is plentifully supplied with windows. 
The chief portion of the building has three storeys, in the base- 
ment are situated [the engine-rooms, workshops, and stores, and 
a large number of rooms for special work, such as thermo-chemistry, 
electro-chemistry, fermentation, physiological chemistry, and 
metallurgy. The two upper storeys are intended primarily for 


purposes of instruction, the upper storey being the inorganic and | 


| the floor beneath it the organic portion of the laboratory. Each 
| of these two chief storeys has a height of 5°2 metres, whilst in all 
| these two floors contain four large laboratories, each with an area 
| of 270 square metres, and possessing twelve double benches with a 
| length of 3°2 metres. The organic division has accommodation for 
96 and the inorganic for 144, but there are several side rooms which 
give accommodation to medical and other occasional students, 

' whilst four very well appointed laboratories are reserved for the 
teaching staff. Further, the Institute has three lecture rooms 
accommodating respectively 500, 100, and 34, the two larger being 

| fitted with everything necessary for experimental demonstrations. 
The ventilators of the laboratories and lecture rooms are driven 

by electro-motors, and change the air from three to five times in 
the hour, the vitiated air escaping by 400 chimneys opening above 
the roof. The Institute is heated by low-pressure steam, and 

| possesses, moreover, 10 electro-motors—altogether 36 horse-power— 
for driving machines and chemical apparatus, but in addition, 


switches are provided for 100 small electro-motors. The lighting | 


| is generally by incandescent gas burners, except in the case of the 
| lecture rooms and rooms reserved for dangerous experiments—these 
| are lighted by electricity. Each individual working bench is pro- 

vided not only with gas and wzter, but with the vacuum system 

and electric leads, and in addition, steam can be obtained in every 
| part of the building. An idea of the electrical system can be 
| gained when one remembers that the total network of wires is 


| supply but by means of transformers currents up to 900 amperes 

can be obteined. The Institute has been so supplied with apparatus 
that any sort of chemical work can be canton init. Although 
several of the special rooms have not yet been thoroughly furnished, 


laboratory instruction were in full swing. For the present, the 
institute for pharmaceutical chemistry is accommodated in one of 
the wings of the upper storey. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Failure of the Austin dum.—The masonry dam across the 
Colorado River at Austin, Texas, gave way April 7th, during a 
heavy flood, which had raised the level of the water to a depth of 
10ft. over the crest of the dam. The failure occurred primarily 
in the foundations, the middle portion of the dam being pushed 
bodily out of place about 40ft., with no settlement or overturning, 
but in this position it was gradually destroyed by the furious rush 
of escaping water, until only a small part of this part of the dam 
remained. The dam was finished in 1893, after a series of ¢on- 


have been in service for eight years. These machines are Operated 


was used as a building site ; the advantages of the situaticn in a | at every movement of the signal, but only occasionally js g §, 
quiet street, near to the Natural History Museum and Anato- exploded, so that the torpedoes are renewed from time to tin 4 
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on duty. At the junction on the Chicago electric elevated ket 


railway, with a continuous circulating and intersecting traffic, t ! 
pedo machines are placed at the signals, and the torpedo set road 
time the signal is put at “danger.” All these junctions are chat 
to signal boxes. Should a train overrun the signal, the torpedo 
exploded with a loud report—between the buildings of the g “ 
—and the signalman can at once detect and report the man j 
charge of the train. " 
New blast furnace plant.—A new blast furnace plant built 
thoroughly modern ideas is being built at Columbus to the desi 
of Mr. Walter Kennedy. The two furnaces are 75ft. by 17 oe 
the hot-blast stoves between them. The hearth and bosh are buil 
on the Kennedy patented system, with mechanical charging topar a 
a gas-seal mrs | effects a material economy in fuel consumption . 
preventing waste of heat during charging. On the hopper ;, 
the hood of the gas seal, upon which is seated the distributin, 
arrangement. When the charging bell is lowered, four Wings 
converge to form an inverted cone and prevent the escape of gas 
The bell and the distributing device, as well as the hood are 
operated by steam cylinders under the control of the man who 
operates the skips and superintends the charging. Thus no men 
are required at the top of thefurnace. The coke is loaded from the 
bins into the skips by gravity, and is not handled before being 
charged into the furnace. The hoisting ropes are led back under 
the inclined track to a sheave and then horizentally to the engine 
| house on the other side of the furnace. On top of each furnace 
is a jib crane for handling material in making repairs, and the 
| design is made with a view to a rapid renewal of any parts, 
| furnace has six Foote hot-blast stoves, 18ft. diameter and 7ift, 
| high. The blast is supplied by tive blowing engines, with air 
| cylinders S4in. by 84in, Steam is supplied by six vertical water. 
tube boilers of 350 horse-power, each having its own steel chimney, 
The flues from the stoves lead to one large steel chimney, sft, 
diameter and 175ft. high. Each furnace will have a casting house 
175ft. long and 60ft. wide, and the stock house will be 300ft, by 
32ft. These buildings will be of steel construction. The pumping 
plant will have a circulating system with a capacity of 6,000,000 
gallons, and a fresh-water supply of 2,000,000 gallons, this supply 
being drawn from deep wells and pumped to a standpipe 1sft, 
| diameter and 60ft. high. 
| New American steamers.—Besides a number of good sized coast. 
| ing steamers now being built, American shipbuilders are at 
| work upon several large ocean-going steamers. The Newport 
News Company is building two fine vessels of 18,600 tons displace. 
ment for the Pacific Mail Steamship Company, to run between 
San Francisco and Hongkong, calling at Honolulu, Yokohama, and 
Nagasaki. They are 500ft. long between perpendiculars, 57ift 
| long over all, 63ft. beam, and 40ft. deep, with a draught of 27ft 
| There are four decks the full length of the vessel, with a long 
| bridge deck, and raised poop and forecastle, connected by gang. 
ways. The twin screws will be driven by four-cylinder uadruple 
expansion engines of 18,000 indicated horse-power at eighty-six 
revolutions. The cylinders will be 35in., 50in., 70in., and 100in. 
| diameter, and 66in, stroke. Steam will be supplied by eight main 
| Scotch boilers and one donkey boiler, all carrying a pressure of 
| 2001b. There will be two funnels, two pole masts, electric light 
| plant, refrigerating and distilling apparatus, steam windlass and 
capstan, and eight cargo winches. There will be accommodatior 
for 200 first-class and 1400 steerage passengers. The Cramp (om- 
pany is building two steamers for the Red Star Line service New 
York and Amsterdam—of the American Line. These vessels, the 
Vaterland and Zeeland, will be 560ft. long, 60ft. beam, and 
42ft. deep. They will have twin screws, driven by «quadruple 
expansion engines of 10,000 horse-power, giving a sea speed of 17 
knots. They will accommodate 300 first-class, 250 second-class, and 
750 steerage passengers. They will resemble the other large 
vessels of the American Line, having two funnels, four masts, 
raised forecastle, long bridge deck, and raised poop, Similar 
vessels being built on the Clyde for the same line will have triple- 
expansion engines. At the yards of the Cramp Company there 
are also under construction three large steamers for the Oceanic 
Steamship Company, to run between San Francisco and Sydney, 
calling at Honolulu and Auckland. They are to be 400ft. long, 
50ft. beam, and 23ft. draught, with a gross measurement of 6000 
tons. The twin screws will be driven by triple-expansion engines 
of 7500 horse-power, giving a sea speed of 17 knots. The bunkers 
will hold 4 tons of coal. There is a flush deck, with a deck- 
house or superstructure, extending between the two masts, and 
surmounted by two funnels. The same yards are also building 
three steamers for the New York and Cuba Mail Steamship Com- 
pany—Ward Line. One is of 6000 tons measurement, 400ft. long, 
5Oft. beam, and 364ft. deep, with a draught of 20ft. On this 
draught it will have a capacity of 3400 tons of cargo and 800 tons 
coal. It will have two triple-expansion four-cylinder engines of 
8000 horse-power at 100 revolutions, with a speed of 18 knots, It 
will carry 150 first-class, 85 second-class, and 100 steerage passen- 
gers. The other two steamers will be of 4500 tons, 345ft. long, 
47}ft. beam, 36ft. hold, carrying 3000 tons of cargo and 360 tons 
of coal. Three-cylinder triple-expansion engines of 5000 horse- 
power will ~—_ at a speed of 17 knots. All these vessels have 
flush upper decks with a long deck-house or superstructure 
between the two pole masts, leaving a promenade un each side. 
Each will have two funnels, 
Canal from the Lakes to the Mississippi.—The Chicago main drait- 
age canal, which was opened for drainage purposes in January, Is 


| 


troversies between the engineers employed, and between the 


| engineers and the city officials. The mayor at that time took upon | 


himself to be the engineer for the Board of Public Works, although 
ignorant of engineering, and he gave orders to draughtsmen and | 
assistants over the head of the engineer, until the latter felt bound | 
in self-respect to resign his position. The dam was 1250ft. long, | 
68ft. high, and 66ft. wide at the base, the down-stream face having | 
a concave curve reversing into a convex curve forming the crest of 


| thedam. The facing was of cut granite, and the backing was of | 


rubble masonry, all laid in Portland cement. The part carried 
away leaves a gap of about 550ft. in the dam. The rush 
of water flowed round the broken edge like an eddy and wrecked 
the power-house containing the turbines and electrical machinery, 
four of the dynamos being carried away. The water was carried 
to the power-house by steel pipe lines, and was discharged from 
the wheels at the toe of the dam, the power-house being just below 
the dam on the river bank. It is thought that this current of 
water may have in some way undermined the toe, and it is signifi- 
cant that the power station was placed much nearer the river than 
= engineers recommended, and in a position objected to by 
them. 

Fog signalling.—The peculiar practice of English railways in 
regard to their method of protecting trains during fogs, and the 
numerous accidents which occur in consequence of the inefficiency 
of this method, have long been matters for just criticism by 
American signal engineers and railway men. In the United States 


are used in some cases, and with entire success, In the long 
tunnel approaching the Grand Central Terminus in New York, the 
constant traffic causes almost a perpetual fog, and to protect trains 
under these severe traffic and atmospheric conditions, there are 
torpedo machines at all signals on eight miles of line, and these 


intended to form the first part of a canal or waterway from the 
Great Lakes, at Chicago, to the Mississippi River, at Grafton, & 
distance of about 325 miles, The canal i the Chicago River form 
the first link, 36 miles in length, and beyond this the work will be 
largely river improvement, following the Des Plaines River and the 
Illinois River. The canal now completed is 162ft. wide in the rock 
sections, with vertical walls, and 202ft. wide on the bottom in the 
earth sections, with a normal depth of water of 26ft. All the 
bridges are drawbridges, in view of future navigation. The canal 
ends in a large basin, whence the water escapes through Stoney 
sluices and over a movable dam—of variable height—into a tail 
race discharging into the Des Plaines River. The proposed navi- 
gable channel would be connected with the canal by a lock. The 
channel is to have a width of 200ft., and a depth of lft. of water. 
The work will be largely dredging, earth and rock excavation, the 
construction of training walls and embankments, and the con 
struction of locks, together with the reconstruction of bridges 
Four dams, which now provide slackwater navigation in the 
Illinois River, will have to be removed. The total fall will be 
about 280ft. The cost is estimated at £5,000,000. A small boat 
canal is now being built from the Illinois River north-west to the 
upper Mississippi, but is an absurdity in these days. It has a 
depth of 7ft. only, and has no less than thirty-seven locks, twenty: 
one on one side and sixteen on the other, in a distance of about /? 
miles, The proposed 14ft. ship canal will have a continual fall 
from the drainege canal to the Mississippi. 


Tux Chesapeake and Ohio Railway has contracted, it 
is said, to furnish 600,000 tons of coal for the Russian Government 
delivered at Newport News, 
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que IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


wed resumed importation of American pig iron is having a 
ae effect upon the Staffordshire ‘and. Midiand pig 
ae, the consequence being that quotations this—Thursday— 
mern0on in Birmingham were from 1s, to 1s, 6d. easier than a 
eek ago. Staffordshire cinder forge pig was quoted 72s. 6d. to 
wa: part-mine, 75s, to 76s, 6d.; all-mine, 77s, 6d. to 81s. 6d.; best 
ditto 90s, to 99s.; and cold-blast, 124s, Northamptons and 
[eicestershires are quoted 74s. to 76s.; Derbyshires, 75s. to 77s. ; 
and North Staffordshires, 76s. to 78s, 

Steel is in good demand, and is quoted: Bessemer billets, £7 15s. ; 
siemens, £8; mild steel bars, £9 12s, 6d. to £10; plates, £9 12s, 6d. 
to £9 178. 6d. ; girders, £9 2s, 6d. to £9 7s. 6d.; and angles, £8 15s, 
to £9 5s. The large contracts for structural and general engineer- 
ing work which are in hand in the district is causing steel to be 
required in heavier quantities than for some years past. 

The same observations are correct, also, as to the engineering 
getions of finished iron. Best iron is selling freely for superior 
forging purposes in connection with the chain and cable and anchor 
and other heavy trades, marked bars being quoted £11 10s., and 
the Earl of Dudley’s brand £12 2s. 6d. Common unmarked bars 
are also in good call for general purposes at £10 10s. to £10 15s. ; 
and at the last-named figure merchant qualities are changing hands 
ina satisfactory manner. Black sheets for use by the galvanisers 
are about 2s, 6d. easier, compared with a fortnight ago, in actual 
transactions, though £10 15s. to £11 is still asked for doubles. A 
good deal of rivet iron is being turned out, and is finding a ready 
market at £10 15s. to £11 5s., according to quality. 

The Gas Committee of Birmingham Corporation have decided 
to spend £15,000 at the Swan Village Works on new water-gas 
plant, and have accepted the following tenders :—Humphreys 
and Sons, Glasgow, generating plant, £7596 ; Clayton, Sons, and 
(9, oil storage tank, £1279; Whitehouse and Sons, buildings, 
£4125, The committee have also decided to spend £2170 in addi- 
tional condensing plant at the Windsor-street Gasworks, and have 
aecepted the following tenders:—Stanford and Co., condensing 
plant, £1135; Pierey and Co., pumps and engines, £525. The 
committee have made a profit for the year ended March 31st of 
£29,821, which is to be appropriated to the improvement rate of 
1900. 
The Birmingham Water Committee are paying £200 a week, or 
at the rate of £10,000 a year, more for coal than a year ago. 
This has considerably raised the cost of pumping. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manclester.—There would seem to be very little question that 
the high cost of production to which I have made previous refer- 
ence is in various directions stopping the carrying out of many 
new undertakings, and that in conseyuence a very considerable 
quantity of work that would otherwise be given out is for the 
present “‘ hung ~ An important question is whether new work 
can be held back sufficiently long to bring down prices to any 
appreciable extent, and present conditions would scarcely seem to 
justify anticipations of any considerable drop in prices, at any 
rate in the early future. There is, however, the fact that in the 
open market prices are being cut very low to secure business, and 
that for forward delivery merchants, and in some cases makers, are 
prepared to book at considerably under current rates. The out- 
lok at present remains one of so much uncertainty that both 
buyers and sellers are evidently preferring to wait before entering 
into further transactions of any moment. 

Although in some branches of engineering orders on the books 
are just now being run out much more rapidly than they are being 
replaced, the position of general activity shows no material change, 
and certainly, judging from the extraordinary development of 
engineering enterprise in and around Manchester, there would 
seem to be no anticipations of slackening trade for a long time 
ahead. The building of new works and extensions of existing 
establishments are going on in all directions, and the neighbour- 
hood of the Manchester Ship Canal especially is rapidly becoming 
one of the most important engineering centres in Lancashire. 

Only a very lifeless sort of business continues to be reported on 
the Manchester iron market, and Tuesday's meeting, although 
well attended, brought forward no inquiry of any moment for 
either raw or finished material. For pig iron the demand was 
again extremely slow, and although Rin Bet rates for local and 
district brands were without further quotable change, prices 
in the open market were easier, as compared with those reported 
last week, Lancashire makers, on the small quantity they have to 
sell to special customers, have not been compelled to follow the 
downward move in other brands, and for No, 3 foundry, delivered 
Manchester, they are still asking about 81s. 6d. to 82s., less 24; Lin- 
colnshire makers are booking small renewal orders with regular cus- 
tomers at their reduced basis of 78s. net, delivered Manchester, but 
merchants are on the market for orders of any weight at ls. to 
ls, 6d. under this figure. Derbyshire foundry is nominally about 
8s. to 81s. net, delivered Manchester. Forge qualities, delivered 
Warrington, remain at about 76s. 8d. for net Lincolnshire, and 78s., 
less 25, for Lancashire. A special purchase of American forge iron 
has been made at about 75s, 6d. net, delivered Warrington. 
Middlesbrough varies according to brand, some makers still quoting 
83s, 10d. to 84s. 4d. net, by rail Manchester, but in the open 
market orders could be placed at about 82s. 4d. net. In Scotch 
iron some very low quotations have been made for forward delivery, 
representing about 80s, delivered Manchester docks, without, how- 
ever, securing business, The general market price is about 81s, to 
81s, 6d. net for Eglinton and Glengarnock ; American foundry pig 
iron for delivery Manchester docks towards the close of the year is 
quoted about 78s. net, but it may be added that although some 
fairly large importations of American iron are confidently antici- 
pated, no very early arrivals are expected ; in fact, the ordinary 
shipments will probably be later than usual, 

_ Finished iron makers continue exceedingly strong in their quota- 
tions for bars ; they are not booking more than a very moderate 
weight of new business, but in most cases they have their books so 
full for three or four months ahead that they are quite indifferent, 
and £10 5s, for Lancashire to £10 10s. for North Staffordshire bars 
remain the absolute minimum figures for delivery in the Manchester 
district. For sheets there is only a small inquiry, and although 
£11 10s, remains the nominal quotation for small lots, makers 
Would be prepared to consider offers for anything like quantities. 

or hoops, association list rates are maintained at £10 12s. 6d. for 
tandom to £10 17s, 6d. for special cut lengths delivered Manchester 
district, and 2s. 6d. less for shipment ; makers, however, in some 
Cases report business quietening down. 

In the steel trade both American and continental competition 
Continues to have a disturbing effect on the market, and a fair 
\uantity of business is passing out of the hands of English makers, 
Who at present at least are not disposed to give way in their prices, 
For hematite makers’ quotations are little more than nominal, as 

ey are practically out of the market in face of the much lower 
eae at which buyers can cover their requirements out of store. 
jaahmade steel billets remain at about £7 10s. net, and for steel 

quotations range from about £9 12s. 6d. and £9 15s. to 
yes 6d., but in both cases these prices are being cut out by 
i Henan, sellers. Steel boiler plates remain at £10 5s., less 25, 
elvered in this district, with yery little business of any moment 


ugh, 


The Harrison Engine Company, Limited, of Salford, Manchester, 
has supplied for the new Cunard steamers Ivernia and Saxonia 
two of the largest steam steering gear installations ever fitted on 
any vessel, weighing in each case about 45 tons. In this steering 
gear a 16ft. quadrant with a toothed rim is provided, which 
engages with a heavy tiller on the rudder head, and is actuated by 
a couple of steam cylinders of 16in. diameter and 18in. stroke. 
With the object of minimising the effects of shocks to the rudder 
and gear, four steel spring buffers are introduced, and it has been 
found that the gear will put the rudder from hard a-port to hard 
a-starboard, or vice vers, in about twenty seconds. 

All descriptions of fuel continue in steady demand, and prices 
are well maintained. Some of the better qualities of round coal 
are, as the natural result of lessened requirements for house-fire 
consumption, accumulating in stock, but not to any large extent. 
No appreciable falling off is noticeable in requirements for common 
round coals suitable for steam and forge purposes, so far as inland 
consumption is concerned, and prices are strong at recent full 
quotations, 13s, being now about the average figure for good ordi- 
nary qualities at the pit mouth. 

The basis for the ensuing twelve months’ locomotive fuel and gas- 
coal contracts has now been definitely settled, the London and 
North-Western Railway Company having accepted the coal- 
owners’ terms, and closed their important contracts for locomotive 
fuel at an advance of 5s. per ton over last year’s rates, representing 
an average price of 13s. per ton at the pit mouth. The gas-coal 
contracts are also now being gradually settled on a similar basis of 
5s. over last year, the lower descriptions, such as Wigan 4ft., 
averaging 13s. 6d. to 14s., and the best screened Wigan Arley gas 
coals 14s, 6d. to 14s, at the pitmouth, Asa necessary consequence 
the large general users of common round coal for steam and forge 
purposes are also only able to renew their contracts for the next 
twelve months at a similar advance of 5s, on the price they paid 
last year. 

More plentiful supplies of engine fuel are still reported, these 
coming chiefly from North Staffordshire, where the strike in the 
Potteries continues to throw a good deal of slack on the market. 
With the commencement of the Baltic shipping season, slack is as 
usual also coming in more freely from Yorkshire. The result is 
that slack is offering from other districts at lower prices than the 
current quoted rates of Lancashire collieries, and as buyers are 
naturally taking advantage of these lower prices, stock is accumu- 
lating at a good many of the local pits. Lancashire collieries, 
however, hold firmly to late rates, as they anticipate that any 
surplus quantities that may just now be thrown upon their hands 
will be more than required to keep up deliveries to consumers 
during the ensuing Whitsuntidestoppagesof the pits, and they are not 
attempting to force sales by competing with these outside cheaper 
supplies, prices remaining firm at from 10s. 6d. for commoner 
qualities to 11s, 6d. for the best descriptions of Lancashire slack at 
the pit mouth. 

Shipping business continues slow, and although the official rates 
have been brought down to 14s. 6d. for unscreened, and 15s, 3d. 
for screened coal delivered ports on Mersey, it can scarcely be said 
these prices are being got at all freely. In fact, collieries outside 
the association are offering at below these figures. 

All descriptions of coke continue in pressing request, with 
prices firm at recent quotations, 

Barrow.—The hematite pig iron market maintains considerable 
firmness this week, and a good business is being done in makers’ 
and in warrant iron, but makers have been compelled temporarily 
to reduce their output, and there is consequently more attention 
being = to warrant iron sales, which are heavy. Makers still 
quote 50s. 9d. for mixed Bessemer numbers, net f.o.b., and warrant 
iron is at 80s. 9d., net cash sellers, 80s. 8d. buyers. Makers are 
very well sold forward. Orders are likely to be considerable in the 
future, in view of a fuller demand on foreign and colonial accounts, 
and a large trade on home account. A fair market has lately been 
experienced in foundry iron, but the chief feature of the output of 
the district is that of Bessemer iron. 

Iron ore is very firm in tone, and prices are unchanged, but 
steady at 18s. for good ordinary, and 22s, for Spanish ores, net at 
West Coast ports. A strike of miners has arisen at Kennedy 
Brothers’ Roanhead Mines, near Dalton, on a question of wages. 
The masters will not recognise the union, and the men decline to 
treat with their employers outside the union’s offices, 

Steel makers are very busy in all departments, and orders are 
very fully held for heavy rails, light rails, plates, hoops, slabs, tin 
bars, merchant steel generally, and heavy steel castings. Prices 
are very steady, and it is evident a very much fuller trade will be 
done in the early future in all branches, although how that is 
possible with the works engaged on a maximum rate of output at 
present is difficult to understand. 

The shipbuilding and engineering trades are very busily em- 
ployed, and new orders are likely soon to come to hand in view of 
the fact that, although the yards are fully employed, there is now 
room for some new work in the initial stages of shipbuilding 
operations. 

The search for iron ore in Sowerby Wood, near Barrow, by the 
Barrow Steel Company, has been abandoned owing to unsatis- 
factory indications. 

The coal and coke trades are very brisk, and prices, which are 
very firm, are thought likely toadvance, Deliveries are fairly well 
maintained, 

The stores of warrant iron have been decreased during the past 
week by 4704 tons. The total tonnage now held stands at 93,755 
tons, this is a decline on the year of 184,092 tons. 

During the past week the export shipping trade has been very 
busy. The exports represent 15,085 tons of iron and 15,067 tons of 
steel, as compared with 9470 tons of iron and 8963 tons of steel in 
the same week of last year, an increase in iron of 5615 tons, and in 
steel an increase of 6067 tons. This year the shipments represent 
326,200 tons of iron and 169,317 tons of steel, as compared with 
193,043 tons of iron and 203,692 tons of steel, an increase in iron of 
133,200 tons, and in steel a decline of 34,375 tons. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE demand for coal in all qualities continues to be maintained 
throughout the South Yorkshire and neighbouring coalfields. 
Although several disputes still remain unsettled, it is not at all un- 
likely that an agreement will be come to without a stoppage of the 
collieries. The managers are complaining that the men do not put 
in as much work as they might do. On the part of the men it is 
contended that they are working quite as satisfactorily as the 
owners can expect. There is no doubt that the miners, like other 
people, have been taking it somewhat easy during the severe 
tension caused by the news of the relief of Mafeking, and while 
other classes are keeping holiday, with an extra hour now and 
again for rejoicing, the miners are not disposed to be left out of 
the general commemoration. 

Although the weather has now become considerably more summer- 
like, there is no falling off in the demand for house coal, which is 
in great request for all markets. The aggregate output is very 
large and constantly augmenting, yet the oe takes every ton 
that is placed upon it. The demand from the metropolis is as 
heavy as ever, and colliery owners state that they are well sold 
for forward delivery. Best Silkstones fetch from 14s. 6d. to 
16s, 6d. per ton; Barnsley house, 13s. 6d. to 14s. 9d. per ton. 
Householders are being advised to lay in supplies before the 1st of 
July, when the advances to railway oe companies may 
probably cause a stiffening in quotations for household fuel. The 
market for steam coal is very buoyant, and railway managers are 
doing their best to get fresh supplies at lower rates than the 
owners have intimated, but the latter are firm in adhering to their 
demand for 16s, to 16s, 6d, per ton for Barnsley hards, and for the 


moment the demand is in excess of the supply, the requirements 
of the iron trade and of the railway companies being considerably 
beyond what was anticipated, while the tonnage required for 
export exceeds the average by a very heavy weight. Barnsley 
hards are sold to-day at 15s. 6d. to 16s. 6d. per ton. ¥ 

For engine fuel the request seems even to be brisker than it was 
a month ago. Pits are without supplies, and this at a time when 
the Yorkshire and Lancashire consumers are urgently pressing for 
heavier supplies. Nuts make 11s. 6d. to 12s. 6d. per ton ; screened 
slack, from 10s. per ton. Coke maintains the exceptionally high 
figures already noted. ; 

A market about which we do not hear much—Austria—has of 
late sent in some profitable lines, more particularly for crucible 
cast steel. Edge-tool manufacturers also report a better business 
with that ccuntry, and as a considerable quantity of stock re- 
mained on the shelves in co! uence of the war, the Austrian 
outlet has been very welcome. It has to be noted, however, that 
the Austrian demand for steels is mainly in the cheaper qualities 
of crucible cast steel, their own makers being adequate to supply 
what they want in the higher grades. 

In what may be called the more recent trades of Sheffield, such 
as shovels and picks, the Indian market has been the most im- 
portant of late. These have been required chiefly for the relief 
works established throughout that country. In some classes of 
goods the dearer iron and steel has entailed an increased cost to 
the manufacturer of over 60 per cent. Even the wood employed 
for handling, which comes from America, has advanced from 25 to 
30 per cent. South African orders have, of course, been greatly 
affected by the war, but the better news from the front is 
encouraging local houses to prepare for a resumption of business 
on an early date. In mining and excavating tools there is excep- 
tional activity, it being confidently anticipated that when the war 
is over a sudden boom will take place. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


Tuis has been a very quiet week in the iron and steel industries 
of this district, and it has been unfavourable to the producers in 
more ways than one, for not only have prices in some branches 
further declined, but operations have been considerably inter- 
rupted because of the men at the shipyards, engineering establish- 
ments, and the manufactured iron and steel works, prolonging the 
holiday that was given at most places to celebrate the relief of 
Mafeking. 

Scarcely any buying and selling has been going on in the pig 
iron market; indeed, in that respect business has been the 
slackest this week that has been reported in any week this year. 
Consumers and shippers are generally well bought for delivery up 
to the end of the half-year, but where they are not they are buying 
from hand to mouth only, the market being too unsettled, and the 
prospects too uncertain to encourage any one to negotiate the pur- 
chase of iron for forward delivery. The situation is a difficult one, 
and traders are disposed to wait to see what the outcome of it is likely 
to be. Orders received from the Continent for pig iron are this 
month on nothing like the scale that was reported in March and 
April, and a considerable falling off in deliveries is to be noted— 
15 per cent. as compared with last year. Added to this, it is to be 
noted that the trade with Scotland is not half of what it was this 
time last year, a circumstance which might very well be expected, 
when we have Cleveland warrants quoted at 3s. 4d. per ton more 
than Scotch, which means that the Scotch founders will probably 
be able to buy native brands at several shillings per ton less than 
they now have to give for Cleveland iron delivered at their works. 
And as it was the cheapness of Cleveland iron that led to its being 
sent so largely to Scotland, when this characteristic is absent as 
little as possible is taken. No doubt a certain proportion will under 
any circumstances have to be taken for mixing pu . Cleveland 
ironmasters for some months past have not needed as previously to 
rely upon Scotland to relieve them of a large part of their iron, 
because the Continent was taking it so freely ; but now that the 
deliveries to the Continent are slackening, the difference between 
the prices of Scotch and Middlesbrough iron becomes a question of 
more moment, and before Cleveland makers can send their iron to 
Grangemouth in anything like the quantities that were shipped 
before the present ‘‘ ve ” commenced,'the difference will have to 
disappear. The shipments of pig iron from the Cleveland district 
this month to Wednesday night only reached 77,685 tons, as com- 
pared with 88,449 tons last month, 99,763 tons in March, and 93,492 
tons in May last year. ; 

Both makers and second hands are accepting lower prices this 
week for Cleveland pig iron than would be taken last week, but 
they have raised their quotations for hematite iron, which is 
searcer than ever. Most of the producers now ask 75s. per ton for 
early f.o.b. deliveries of No. 3 Cleveland G.M.B. pig iron, and they 
are not averse to accepting less for forward. Second hands have 
done business generally at 74s. per ton, this being 4s. less than the 
best price of the year. No. 4 Cleveland foundry iron has been 
realising 73s., and grey forge, mottled, and white, 72s. 6d., these 
having gone down in sympathy with No. 3, notwithstanding that 
the production is very small, the furnaces making more than their 
usual proportions of the higher qualities. 

Middlesbrough hematite pig iron continues in very short supply, 
this being under the demand, and there is no stock with makers on 
which to draw, while the quantity in the public warrant stores 
only amounts to 2487 tons, and none of that comes on to the 
market. Makers have put up the price of mixed numbers to 
87s. 6d. once more for early delivery. Some of them will, however, 
accept less for forward delivery, as will also most of the second 
hands, Rubio ore cannot well be had under 21s. per ton delivered 
at the wharveson the Tees or Tyne, and lower rates can hardly be 
looked for soon, because steamers are not readily obtainable, and 
freights have a tendency upwards. 

ensiatenees of finished iron and steel fully maintain their 
prices ; in fact, the producers of steel angles have increased their 
quotations. The fact that in some competing districts quotations 
are tending more in favour of the buyer has no influence on pro- 
ducers here, for the order books are still well filled, and firms do 
not feel yet the necessity of competing keenly with each other, or 
with the manufacturers in other districts. Steel ship angles have 
been raised to £8 7s. 6d.; and steel engineering angles to 
£8 12s, 6d., less 24 per cent., which brings them up to what is 
asked for iron angles. Iron ship plates are steady at £8 10s.; 
steel ship plates at £8 7s. 6d.; and steel boiler platesat £10 5s., less 
24 per cent. Common iron bars are strong at £9 10s.; and best 
bars at £10, and there is a fair business doing in them. Heavy 
steel rails are quoted at £7 15s. net at works ; makers keep to this 
figure, though less is pted by facturers elsewhere. 

The business of Thomas Summerson and Sons, railway plant 
engineers, manufacturers, and ironfounders, at the Albert Hill 
Foundry, Darlington, is being converted into a public joint stock 
concern, with a capital of £55,000. It was established in 1868 by 
the late Thomas Summerson, and the profits for the last financial 
year were nearly £7600. The plant is designed principally for the 
production of switches and crossings, The works are being 
extended, and additional labour-saving appliances are being intro- 
duced. 

Among the birthday honours it is to be noticed that a baronetcy 
has been conferred upon Mr. Thomas Wrightson, M.P., one of the 
founders of the’ well-known firm of engineers and ironfounders, 
Head, Wrightson, and Co., Limited, Teesdale Iron and Engineer 
ing Works, Thornaby-on-Tees, 

Further rumours are afloat in this district with respect to the 
reported establishment of armour-plate mills near Middlesbrough. 
It is now stated that the company is to be designated The British 
Armaments Company, and that the contemplated works will be 
the largest and most efficiently equipped concern of the kind in 
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the country. The company’s capital is to be £3,000,000. The follow- 
ing namesare mentioned among the directors :—Lord Duttield ; Hon. 
Assheton Curzon; Major-General Wortham, R.A.; Rear-Admiral 
A. C. H. Paget; Lieut.-Colonel E. O'Sullivan; Mr. Alfred S. J. 
Musgrove ; and Major Shepherd. Several local gentlemen are 
reported to be connected with the company, but some of these, at 
any rate, disclaim any knowledge of the proposed undertaking. 
It is said that the works are to be erected on land that the Wear- 
dale Steel, Coal, and Coke Company recently acquired from the 
Cargo Fleet Iron Company about 14 miles east of Middlesbrough. 
A portion of this land has been reclaimed from the river Tees, 
and the remainder will be reclaimed. The works are not only to 
manufacture armour plates, but also other plates, propeller shafts, 
axe. 

The coal trade in all branches is exceedingly satisfactory ; in- 
deed, there has been nothing like the present activity or the 
present prices since 1873, and the great difficulty is to get the 
requirements of consumers satisfied. The exports are very heavy, 
but would be larger still if steamers were forthcoming. So pros- 
perous is the trade, that collieries which have been idle for years, 
because they could not be worked at a profit, are being re-opened, 
and trial borings are being made in various parts of Northumber- 
land and Durham, particularly in the latter county, with a view to 
starting additional collieries, Preparations are being made for 
the re-opening of the Shotton Colliery, which has been idle for 
thirty years ; also of the Haswell Colliery, which has been closed 
for over three years. The Weardale Steel, Coal, and Coke Com- 
pany are to increase the output at the Wheatley Hill Colliery. 
The new pits that are being sunk at Easington and Dawdon, in 
East Durham, are progressing as rapidly as possible. On account 
of the greatly increased mineral trafic between Durham and the 
West Coast, the completion of the doubling of the railway between 
Bishop Auckland and Barnard Castle is being proceeded with. 

On Tuesday, after ‘Change, at Middlesbrough, the coal traders 
made a presentation of a silver salver and £150 to Mr. Michael 
Brown, who for forty-eight years has been the resident manager 
at Norwood Colliery. 

The price of best steam coats is now fully 19s. f.o.b., while smalls 
are at 13s. Gas and coking coal realises 17s. Coke, for next half- 
year’s delivery at the Teesside furnaces, is realising 29s. for 
medium qualities ; but considerably more has been paid for deli- 
veries to be made in Whit-week. Foundry coke has been sold at 


35s. f.o.b. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has been irregular this week, and 
only a moderate business has been done. On account of the un- 
steadiness of values, operators have been keeping away from 
participation in warrant business. As the week advances, the 
indisposition to engage in business increases. This has been 
due largely to the Queen’s birthday and Whitsuntide holidays. 
The warrant market was closed on Thursday, and up till that time 
there had been comparatively little doing. Scotch warrants have 
varied in price from 68s. 10d. to 70s. 3d., and back to 69s. 84d. 
cash, and from 68s. 9d. to 70s. 1d., and back to 69s. 7d. one 
month, There has been practically nothing doing in Cleveland 
warrants in this market. Cumberland warrants were in a rather 
unusual position, there being no business done for cash. The 
transactions recorded have been at 80s. 74d. to 80s. 11d. for de- 
livery in nine days; 80s. lld. to Sls. 1d. fourteen days ; and 
80s. 10}d. for nine and twenty-three days. 

There has been comparatively little demand for pig iron for 
shipment. The advices from the United States have given rise to 
the impression that reduced prices may be expected, and this has 
intended with purchases to a very considerable extent. Indeed, 
the operations in the market have been largely those connected 
with the speculative account, the disposition of home consumers 
and shippers alike being to hold off for the present. 

Since last report an additional furnace has been placed on ordi- 
nary iron at the Shotts Ironworks, and some other changes have 
taken place, the result being that the total number of furnaces in 
blast in Scotland is now 86, compared with 85 last week and 82 at 
this time last year. There are now 40 producing hematite, 40 
ordinary, and 6 basic iron. 

The prices of Scotch makers’ pig iron are in several cases lower 
than they were a week ago:—Govan No. 1, is quoted, f.o.b. at 
Glasgow, 72s.; No. 3, 71s. 6d.; Carnbroe No. 1, 79s. 6d.; 
No. 3, 77s. 6d.; Clyde No. 1, 88s.; No. 3, 77s.; Gartsherrie 
No. 1, 88s. 6d.; No. 3, 78s. 6d. ; Calder and Summerlee Nos. 1, 
90s.; Nos. 3, 80s.; Coltness No. 1, 92s. 6d.; No. 3, 79s. 6d. ; 
Glengarnock at Ardrossan, No. 1, 86s.; No. 3, 78s.; Eglinton at 
Ardrossan or Troon, No. 1, 79s.; No. 3, 76s. 6d.; Dalmellington 
at Ayr, No. 1, 79s. 6d.; No. 3, 77s.; Carron at Grangemouth 
No. 1, 90s.; No. 3, 80s. 6d. per ton. 

Scotch hematite pig iron is in steady demand for the steel works, 
and merchants quote 88s. per ton delivered in the Clyde district. 

The shipment of pig iron from Scottish ports in the past week 
has been 7208 tons, compared with 3116 in the corresponding week 
of last year. 

The finished iron and steel departments are well employed, but 
there are apprehensions, especially in the steel trade, that business 
is becoming slack. New orders are not nearly so plentiful as of 
late, and the inquiries being made are so few thatit is feared there 
may ere long be a serious breakdown in the shipbuilding industry, 
unless Government contracts can be obtained to keep the larger 
tirms employed. 

The coal trade continues very active, the exports being on an 
extensive scale, with the prospect of heavy clearances for conti- 
nental ports in succeeding weeks. The home demand is also good, 
splint coal being especially in request, and the ready supply of it 
scarcely up to current requirements. The better qualities of main 
coal also sell rapidly, while there is a fair business in main and 
steam. At Glasgow harbour main coal is quoted 14s.; steam, 
14s, 6d. to 15s. 6d.; splint, 14s. 9d. to 15s.; and ell, 15s, 3d. to 16s. 
per ton. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

AT all ports last week there was a lessened coal export, due in 
part to the non-arrival of tonnage. Cardiff was not up to late 
averages, Swansea only slightly exceeded 30,000, and Newport, 
both as regards foreign and coastwise, only totalled 54,000 tons. 
At the same time there is a brisk state of things in the coal trade ; 
prices are firm, and best steam touches 24s. I must also note 
improving conditions in the coal trade, which promise well for the 
future. In many parts of the district the non-unionists have 
given way, and have become members of the South Wales Federa- 
tion, and it now seems likely that the notices issued at the begin- 
aing of the month will be withdrawn. The principal district in 
opposition up to the present since the notices were issued has been 
Maesteg, and matters were brought to a point this week in that 
quarter at the monthly meeting of the Miners’ Association, when 
it was decided that each lodge should be taken in order, and 
that in every case unless the non-unionists were withdrawn notices 
should be issued as in the previous cases, and the dispute ended 
one way or the other. The fact that the opposition to the 
Federation is crumbling away points to a peaceful issue, however 
much the attitude of the overwhelming majority in coercing their 
fellow-workmen may be open to question. At the beginning of 
the week, trade matters have generally been shelved for demon- 
strations in regard of Mafeking, the large room of the Exchange, 
Cardiff, usually the scene of important coal questions and con- 
tracts, was turned on Monday into a ‘‘ smoker,” and for a day or 
two business was half-hearted. It was the same in degree every- 


where, but by mid-week things were cooling down, and discussions 


Latest prices coal, Cardiff, are as follows :—Best steam, 22s. 6d. 
to 24s. ; best seconds, 21s. 6d. to 22s.; ordinary seconds, from 
20s. 6d.; best steam, small, 15s. 6d. ; seconds, 15s. 3d. ; inferior 
sorts, 14s. 6d. to 15s.; best Monmouthshire, 21s. 6d. to 22s. ; 
seconds, 19s. to 19s. 3d.; No. 3 Rhondda, 22s. 6d. to 23s. ; brush, 
20s. to 21s. ; small, 18s. to 19s. ; No 2 Rhondda, 17s. 6d. to 18s. 6d. ; 
through and through, 16s. 9d. to 17s.; small, 15s. 6d. to 16s. ; 
patent fuel, 21s. to 22s.; coke, furnace, 30s. to 31s. 6d. ; foundry, 
32s. 6d. to 33s. 6d. ; special, 37s. to 38s. Pitwood retains its almost 
unprecedented figures, 42s. 6d. being a not unusual price. The 
latest quotations are, Cardiff, 40s. to 42s. 6d. I note that imports 
are still slowly coming in, a few from Youghal, Bayonne, Bor- 
deaux, Redon, Morlaix, Uddevalla, to Cardiff ; from Cork, Henne- 
bont, &c., to Newport, Mon. ; Ostannes, Faou, to Swansea. It is 
evident that considerable energy is being displayed in looking up 
all possible sources of supply of wood. 

Swansea closing coal quotations are as follows :—Anthracite, 
18s. 6d. to 19s.; seconds, 17s. 6d. to 18s.; ordinary large, 13s. 6d. 
to 14s.; small rubbly culm, 11s, to 11s. 6d.; steam, 21s. to 22s. 6d. ; 
seconds, 18s.; bunkers, 16s. 6d. to 17s.; small, l4s. 6d. to 15s, 
Bituminous coals remain subject to arrangement. Patent fuel, 
18s. to 20s. Coke, furnace, 30s. to 31s. 

There was a meeting of the South Wales Coalowners’ Associa- 
tion in Cardiff on Tuesday, when the enginemen and stokers’ 
question was brought forward. Several notices had been given in 
by the enginemen and others for stopping work unless a substan- 
tial advance were given. In all cases the association decided to 
support the companies. Some alarmists attach significance to the 
action of the men, but these would be very ill-advised, and cer- 
tainly lack the sympathy of the collier, in blocking the wheels at 
the present thriving time, which benetits all in ratio. 

The association at the same meeting decided also to support 
various collieries in the Western districts where friction lasts, and 
where notice had been put in by the men. One of the claims 
shows the closeness with which colliers look after their interests. 
It is the case of Messrs. Insole’s workmen, who demand sliding 
scale percentage to be paid upon a contract price, which the com- 
pany contend is by agreement definitely exempt. 

It was stated in the course of the meeting that the loss at the 
collieries from holidays had been a serious one from diminished 
output. Large additions to the membership of the association 
from the colliery district of the west were reported, and several 
claims passed by the meeting in respect of strikes. 

Mr. Lichtenberg, late manager of the Tillery Collieries, Mon., 
has accepted the management of collieries in Borneo. 

The railways are beginning to suffer again, just as they did in 
1874, the prices of coal cutting tempting all sorts and conditions to 
the collieries. Signalmen who get 22s., brakesmen about the same, 
gangers 25s., are naturally tempted by the fact that £2 is a 
common wage in the collieries, and that a man and a boy can earn 
£3 aweek. In the Welsh district the London and North-Western 
and Great Western, together with local lines, are suffering from the 
loss of their men. 

The Bute Shipbuilding, Engineering, and Dry Dock declared a 
dividend last week at the rate of 10 per cent. 

The iron and steel exports of the week include several cargoes of 
rails, one of 480 tons to Rouen, and 200 tons of fish-plates for 
Lisbon. 

Undiminished activity exists in all directions, and there is the 
exhibition at all the large works of the usual preparations of rails 
waiting transfer to port, and for shipment. Billets, bars, and mis- 
cellaneous goods are in evidence, and amongst the increasing 
stocks of galvanised sheets going foreign I noticed this week a 
large consignment going to Buenos Ayres, 7/4 Las Palmas, with 
4000 tons of coal. 

Slight unsteadiness continues to mark the pig iron trade, and in 
Scotch warrants, more than in others, there have been fluctuations, 
but at the close of the week signs of recovery were evident, and 
prices generally showed an upward tendency. 

Latest quotations on ‘Change, Swansea, this week are as 
follows :—Pig iron, Glasgow warrants, 70s. 1d., 70s. 3d., 70s. 2d., 
cash ; Middlesbrough, No. 3, 70s. 3d. ; other numbers in propor- 
tion. Hematite warrants, Sls. 14d. for mixed numbers, f.o.b. 
Cumberland, according to brand. 

Welsh bars, £9 7s. 6d. to £9 10s. ; angles, &c., at usual extras ; sheet 
iron, £10 15s. to £11 ; steel, £10 15s. to £11, both at works f.o.t. 
Steel rails, heavy sections, £7 5s. to £7 7s. 6d.; light, £8 5s. to 
£8 7s. 6d.; sleepers, angles, channels, &c., according to s} ca- 
tion and sections. Bessemer steel plate, tin-plate bars, £7 5s.; 
Siemens best, £7 7s. 6d., all delivered in district. 

Tin plates: Bessemer steel coke, 15s, 6d. to 15s. 9d.; Siemens 
coke finish, 15s. 9d. to 16s.; ternes, per double box, 28 by 20 C., 
29s. 6d., 30s. 6d., to 33s. 6d.; best charcoal, 16s. to 16s. 6d. Big 
sheets for galvanising, 6ft. by 3ft. by 30g. per ton, £15 to £15 5:.; 
finished black plate, £12 to £12 2s, 6d.; Canadas, £11 2s. 6d. to 
£11 15s.; galvanised sheets, 24 g., £15 to £15 10s. Block tin, 
£136 10s. to £135 5s. Copper, £74 to £73 12s, 6d. Spelter, £21 ds. 
Lead, £17 2s, 6d. 

Iron ores continue in full demand, principally from Bilbao, 
Almeria, and Castro, and the consignments received during the 
week have totalled up largely. Present Swansea prices are: 
Tafna, 20s.; Rubio, 2ls. Cardiff figures and Newport, Mon.: 
Tafna, 19s. 3d. to 19s. 6d.; best Rubio, 20s. 6d. to 21s. 

Pitwood : Swansea, 40s. into truck, net cash thirty days. 

The shipment of tin-plates during the week were close upon 
100,000 boxes, and attested the energy shown at works. The 
total quantity brought from works was 78,635 boxes, and present 


stocks consist of 235,378 boxes. Loadings are due this week to 
Russia, New York, Mediterranean ports, Baltic ports, and Copen- 
hagen. 


On ’Change, Swansea, this week, it was reperted that the tin- 
plate market was unsteady, pending the differences with the men, 
but it was fully understood that employers were resolute against 
concessions, owing to the unremunerative character of business. 

: The colliery plant at Ruding, Caerphilly, is to be disposed of in 
June. 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, May 17th, 1900, 

EVERYTHING points to conservative action in the commercial and 
financial world. A large volume of American capital is seeking 
employment abroad at much better rates than are available here. 
Bankers are adjusting affairs to the probable exportation of 
50,000,000 dols. The Treasury officials are warding off danger of 
enormous Treasury accumulations next autumn which might 
create a tight money market. The Republican Party is in power 
under good behaviour. If a money squeeze occurred in business 
next September or October the effect might be disastrous. The 
agricultural. vote looks with unalloyed suspicion on the great 
‘*trusts” of the east, and if they cut any capers or can be blamed 
with any evil that might happen, the party in power would catch 
it. Business is declining under the readjusting process going on 
in all directions. Stocks are declining in value just when the earn- 
ing power of the properties they represent is increasing. The 
earning capacity of the railway system of the country is now 
120,000 000 dols. more than a year ago, yetrailway securitiesaresold 
at fractional declines. Good industrial securities meet with the same 
treatment. The cause is to be found somewhere in the boom of 
last year-and in the resulting reaction. Concerning conditions in 
the iron trade, no change is apparent. As long as all the pig iron 
made is melted there is no need foranxiety. Bessemer pig makers 
have up to to-day refused to reduce prices. Only foundry and forge | 
iron have broken away. The iron millsare all busy. There are no 
signs of accumulation. Plate is cheaper. ‘Tin-plate mills are all 
busy. Reports from Alabama show renewed offers from European 
sources, rge exports of iron and steel continue to be made, and 


concerning prices coming again to the front. 


the requirements for electrical and railroad equipment are shaping 


up into enormous proportions. Just when this country wn... 
itself from sluggishness is hard to 
irregularities complained of are not down among the peopl e 
they are all too busy to take a holiday. It is among the be for 
terests, the wholesale manufacturers, the jobbers, stock rob in. 
and others, and they are discontented because they cannote? 
through a stone wall. See 


THE NEWPORT HARBOUR COMMISSIONERY 
WEEKLY TRADE REPORT. 


STEAM coal market firm, but there is a scarcity of tonnage { 
prompt shipments, House coal keeps in good demand, ang bri ied 
remain very firm, 'Tinand copper both show an advance in — 
Pitwood is scarce, and prices rule very high. Exports for w " 
ending May 19th were :—Coal, foreign, 40,195 tons ; coast _ 
13,551 tons. Imports for week ending May 22nd were :—j,,/ 
ore, 7300 tons ; pig iron, 3050 tons ; steel bars, 200 tons ; pitwood 
2118 loads ; loam, 190 tons ; 1 cargo of sleepers and blocks, , 

Coal :—Best steam, 21s, ; seconds, 19s.; house coal, best, 1g.. 
dock screenings, 15s. 6d.; colliery, small, 14s to 14s, 6d.; smith, 
coal, 16s, 6d. to 17s. Pig iron :—Scotch warrants, 69s, 10iq. 
hematite warrants, 81s, f.o.b, Cumberland ; Middlesbrough No. 3 
73s. 3d. prompt. Iron ore :—Rubio, 20s. 6d. to 21s.; 
19s. 6d. to 20s. Steel :—Rails, heavy sections, £7 5s. to £7 7s, 64. 
light ditto, £8 5s, to £8 7s. 6d. f.o.b.; Bessemer steel tin-plate 
bars, £7 5s.; Siemens steel tin-plate bars, £7 7s. 6d., all delivereg 
in the district, cash, ‘Tin-plates :—Bessemer steel, coke, lis, tq 
to 15s, 9d.; Siemens, coke finish, 15s. 9d.to 16s, London Exchange 
telegram :—Copper, £73 7s. 6d.; Straits tin, £136 10s. — Freight; 
firm. 


TENDERS. 


THE following is a list of the tenders received for the Flettoy 
drainage :— 


Thomas Adams, London 

Killingback and Co., London 

Nowell and Sons, Nottingham .. 

B. Cooke and Co., Westminster 
Frederick Barlow, Rothwell 

Braithwaite and Co., Leeds 

J. W. Rowe, Peterborough .. 

Thomas Smart, Nottingham .. .. 
Siddons and Freeman, Oundle (accepted) 


CATALOGUES. 

The Dudbridge Ironworks, Limited, Stroud, Gloucestershire, 
Catalogue of Dudbridge gas and oil engines. 

A. Anderson and Co., Pembroke-street, Liverpool.—I|lustrated 
catalogue of the ‘‘ Duff ” germ-proof filter. 

Alldays and Onions Pneumatic Engineering Company, Limited, 
Birmingham.—1900 catalogue of cycles and motor carriages. 

Bullock Electric Manufacturing Company, Cincinnati, U.S,A,— 
Sectional catalogues of railway, light and power generators, and 
marine lighting and power sets. 

Hummel Brothers, Hatton-garden, London, E.C.—Leatlet illus. 
trating sections of rolled steel. This firm claim to have in stock 
upwards of 4000 rolls for different sections of steel. 

The Electrical Power Storage Company, Limited, Great Win- 
chester-street, London.—This pamphlet contains an_ illustrated 
description of the company’s exhibits at the Paris Exhibition. 
The illustrations given are of stationary and portable cells and 
accessories, 

Joseph Wright and Co., Tipton, Engineering department 
catalogue. The Berryman feed-water heater, the Excelsior heater 
softener, filter and grease separator, the Berryman marine pattem 
surface condenser, and other somewhat similar apparatus are 
described and illustrated herein. 

British Steam Specialities, Limited, Southampton-buildings, 
Chancery-lane, London.—This little book contains illustrations of 
the appliances made by this firm under rights granted by 
Kieley and Mueller, and other American manufacturers. The 
appliances include reducing valves, back-pressure valves, grease and 
oil extractors, pump governors, steam traps, and an automatic 
damper regulator for steam boilers. 

I. Miller and Co., Golden-lane, London, E.C. Priced catalogue 
of engineers’ tools, iron and tin-plate working machinery, gun- 
metal and iron steam fittings, and contractors’ plant and stores.— 
This is a 300-page book, well bound, indexed, and printed, and 
under the headings above enumerated contains almost every detail 
which can be thought of. The second section, devoted to tin-plate 
working, contains amongst other features an illustrated deserip- 
tion of special machinery for making tin boxes, 

The Delta Metal Company, Limited, 110, Cannon-street, London. 
Catalogue of Delta alloys, and description of the ‘‘ extrusion” 
process of casting.—This process, carried on at the company’s works, 
consists of the squeezing of heated metals through dies of any 
shape by hydraulic pressure. The pressure varies according to the 
section to be produced, and the character of the metal to be 
operated upon, but frequently, we are informed, exceeds 30 tons 
per square inch, The process gives an increase in strength and 
ductility. 


Navat ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief Engineer: D. Hatelie, 
to the Vivid, for the Fairy. Fleet Engineers: G, A. Haddy, to 
the Cormorant, for service at Gibraltar Yard ; James Armstrong, 
R. $. G. Norgate, J. L. Michell, and E. G. P. Moffett. Staff 
Engineers: Richard W. Jones, Mark Blakeman, W. J. Anderson, 
and H. P. Vining. Engineers: H. F. Daves, to the Vivid for the 
Leopard, in lieu of a chief engineer, and W. A. P. Smith, to the 
Pembroke for the Haughty, in lieu of a chief. Assistant Engi- 
neer: E, Stocker, to the Cormorant, for first-class torpedo boat 
No. 91, in lieu of a chief engine-room artificer, and for general 
supervision of torpedo boats, &c., at Gibraltar. Promotions: 
Engineers Edgar Harold Ellis and Charles Cape Sheen to be Chief 
Engineers. 

THE KING OF NORWAY AND SWEDEN AT THE THAMES IRONWORKS- 
—At the invitation of the Thames Ironworks and Shipbuilding 
and Engineering Company, the King of Norway and Sweden visite 
their works at Blackwall on Thursday, the 17thinst. The electrical 
department was first visited under the guidance ot Mr. Grove, the 
company’s electrical engineer, after which Mr. Hill and Mr. Mack- 
row, naval architect to the company, conducted his Majesty over 
the Cornwallis, where the various building operations were inspected, 
the King showing great interest in the more modern machine tools 
and personally working the electric drill and pneumatic caulking 
tool, after a little practice, with skill and evident enjoyment. Mr. 
A, M. Alexander, M. Inst. C.E., the civil engineer of the company, 
thereupon conducted him over his department, where several 
large spans for bridges over Andelven, on the Norwegian 1 ‘runk 
Railway, were inspected, the consulting engineer of the railway, 
Mr. L,'S. Zachariasen, M. Inst. C.E., explaining the details of coo 
struction and methods adopted for building thegirders. His Majesty 
watched the work of the various machines, and personally inse 
a few rivets by means of the hydraulic riveting machine. After @ 
necessarily somewhat cursory inspection of the works, which cover 
about thirty acres of ground, the King and party proceeded 
the Albert Docks, where her Majesty’s first-class battleship 


Albion was inspected. 
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NUTES FROM GERMANY. 


(From our own Correspondent.) 
and inquiry have continued very ani- 


AND 
on} ‘during the past week, all the iron and 
jes being briskly engaged ; there is, 


steel trac 


however, 10 marked change perceptible in the 


arious departments. The condition of prices 
ks ains firm, and is not likely to alter for the 
poser a further official advance having justly 
t n considered as rather unnecessary or even 
vmpradent in some measure. Forge pig continues 
‘nexceptionally strong request and is very scarce, 
re blast furnace works being unable, owing to 
want of coke, to further raise their make. Basic 

well as foundry pig is likewise vigorously 
called for, and the works have already sold their 
output for a considerable time ahead, and stocks 
have been cleared off. It is only natural, under 
resent circumstances, that the tendency gener- 
ally is towards higher prices, the more so be- 
‘anse fuel is so uncommonly scarce, but, as 
above, official advances have not taken 


these customers, 

The present condition of the Austro-Hungarian 
jron market can be termed a good one generally. 
Consumers are getting used to the raised quota- 
tions, and, asa rule, pay them fairly willingly. 
Though improving, the demand on home account 
js still not equal to production, and it is most 
fortunate that foreign consumption has been 
fairly brisk of late, Germany, Italy, and the 
Balkan districts being the principal buyers. 
America is a strong and, on the whole, success- 
ful competitor, and threatens to become even 
more successful in the future. This will probably 
tend to reduce quotations later on. 

Nothing of interest can be reported of the 
Austrian coal market, the consumption of coal 
for industrial purposes being heavy, while that 
for house coal is irregular and very limited. 

All branches of the iron and steel trade that are 

engaged in the production of railway material 
continue very briskly occupied in France, but in 
other branches a quieting down was felt during 
this week and the last. The bar mills can still 
hoast of being very fully supplied with orders that 
have been booked at 290f. to 300f. p.t. Hoops 
area trifle languid, but continue to be sold at 
300f. p.t. It is very likely that steel rails will 
meet with a slight reduction in price before long, 
the heavy supplies of American iron that have 
been brought to the continental markets having 
tended to check the upward movement in prices 
that was generally felt during the past month. 
Up to now 240f. p.t. was quoted for heavy rails, 
but less has been taken in a number of instances. 
In Belgium the raw and manufactured iron trades 
are showing a good deal of animation, and the 
activity is brisker in some branches than formerly, 
owing to large orders that have been secured for 
foreign delivery. There has not been much fresh 
work given out on home account recently, so there 
may be a quieting down in some departments 
when the foreign contracts have been executed. 
Altogether, the tone of the market in Belgium is 
healthy and firm, and the condition of prices 
satisfactory. 
* Last week about 10,000 t. American coal from 
Norfolk (Virginia) arrived in Trieste, the price 
being about 1s. p.t. less than is paid for Car- 
diff coal. It has, however, been stated that the 
quality was not satisfactory, the American coal 
‘eing small and unfit for Italian grates. Further 
supplies in American coal are expected to arrive 
in the course of the next week ; this time larger 
coal has been ordered. 

It is reported from Tiflis that the company for 
wire manufacture which was formed at Baku 
about two years ago has been decidedly successful 
financially, and another establishment of the same 
kind has recently been built, with a capital of 
600,000 roubles, The foreign firms that have 
hitherto supplied the greater part of the wire 
rope required for the naphtha works of Baku wil! 
now have to fight against a strong inland com- 
petition, 


THE INDUSTRIES OF MOTHER- 
WELL. 


GREAT extensions have been carried out, and 
are still in progress, in nearly all the works in 
the Motherwell district, near Glasgow, but 
orders are still far in arrears. Some of the 
mills in the principal steel works will not be 
able to overtakea single section of the orders on 
the books much before the new year. This applies 
particularly to angle bars, and in rounds a twelve- 
month will not exhaust the present bookings, 
although the mills, of course, are kept running 
night and day. Such excessive briskness in the 
steel works necessarily affects injuriously the 
bridge-building industry of Motherwell as regards 
delivery, Abundance of orders await completion, 
and want of material alone prevented Mother- 
Well firms from tendering for the renewal of 
brid es destroyed in South Africa, the ori- 
ginals in many cases having been produced 
there, _ The three or four firms en- 
aged in the business employ considerably 
over 1000 hands, and their products go to almost 
all quarters of the globe. Parkneuk Bridge 
Works, which were started by Findlay and Co. 
m 1888, have now attained large dimensions, 
and are well equipped with plant for iron and 
steel structural work of all kinds. Amongst con- 
tracts recently got out of hand, one consists of 

e steel work of the terminal passenger station 
and goods yard at Marylebone‘road for the Great 


Central Railway, and another the steel work for 
the tramway power station and car sheds for 
Edinburgh Corporation. Orders still on hand are 
very plentiful, among these being the structural 
work for the Grand Concert Hall of the Glasgow 
Exhibition next year, and bridges for railway 
extensions in Lanarkshire and elsewhere. As 
regards erecting work at destined situations, 
Findlay and Co, have for some time past been 
busy in connection with doubling the High- 
land Railway line from Struan to Dalnaspide, 
and more recently with the viaduct over the 
river Garry at Struan. The latter consists of two 
spans, one of 40ft. and one of 150ft., which 
crosses the Garry S0ft. above the bed of the 
river. The two main girders of lattice type, 160ft. 
in length, 13ft. deep, and of 60 tons weight, were 
put in place on Sunday, 11th March, well within 
the five hours allowed and without the slightest 
hitch of any kind. The Brandon Bridge Building 
Company, Limited, formerly James Goodwin and 
Co., are also very busy at present both in their 
girder works and in the foundry and engineering 
department attached to them. Amongst bridge 
works on hand are those connected with the 
Glasgow and South-Western Railway extension 
from Hurlford to Kilmarnock, and others connected 
with railway extensions in Lanarkshire. The works 
of the Motherwell Bridge Building Company, 
Limited, which were laid down about two years 
ago—and were shortly described in THE ENGINEER 
for November 25th, 1898—are also full of impor- 
tant orders. These chiefly consist of railway 
bridges for the new Lanarkshire and Ayrshire 
line, the Paisley and Barrhead line, and the new 
line of the Glasgow and South-Western Railway 
from Dalry toJohnstone. On this line, which will 
bein all about 12} miles long. there will be between 
fifty and sixty bridges, over thirty of these occurring 
within a distance of seven miles, The plant in these 
works for girder work is of exceptional interest, 
much of it being driven by electric power. For 
riveting and drilling, of course, hydraulic power 
is also employed, and there is also an interesting 
installation of pneumatic riveting and drilling 
tools of the highly portable character sup- 
plied by the New Taite Howard Pneumatic Tool 
Company. Adjacent to the works of the Mother- 
well Bridge Building Company, and, like them, 
forming a conspicuous object contiguous to the 
main line of railway, are the new works of Motion, 
Speedie, and Co., engineers and machine- 
tool makers. These works have quite recently 
been completed, and in construction and equip- 
ment are on the most modern principle. Electric 
motor driving has been largely adopted. The 
work at present in hand consists of high-class 
machine tools and hydraulic machinery. There 
are at present under construction in the Mother- 
well district, near Flemington Station of the Cale- 
donian Railway, new boiler works, intended for 
the production of the “Stirling” water-tube 
boiler. The works, which are being laid out on 
ten acres of land leased from Lord Hamilton of 
Dalzell, are to be occupied by the Stirling Boiler 
Company, Limited, with whom are associated 
Redpath, Brown, and Co., Limited, of Edin- 
burgh, and will be equipped by the most 
modern machinery, electricity being largely 
adopted for power purposes as well as lighting. 


THE INSTITUTION OF JUNIOR 
ENGINEERS. 


AT a meeting of the Institution of Junior 
Engineers, held at the Westminster Palace Hotel 
on Friday, May 18th, the vice-chairman, Mr. 
Edwards A. Berry, presiding, a paper was read by 
Mr. Charles H. E. Rush and Mr. Basil H. Joy, 
entitled ‘‘ A Short Review of the Motor Car 
Industry, Past and Present.” The authors pointed 
out that the shortness of time at their disposal for 
the reading of a paper obliged them to confine 
themselves to a description of oil-driven vehicles 
only, other systems being only brietly alluded to. 

The enormous advantages to be gained by 
using motor instead of horse-drawn vehicles were 
summarised as follows :—(1) Economy in working. 
(2) Increased possibilities in speed. (3) Greater 
safety. (4) Infinitely greater radius of action. 
(5) Humanity. (6) Economy in road repairs. 
(7) Cleanliness in streets. (8) Increased volume 
of trade. (9) Fewer unemployed. It was shown 
how restrictive legislation had hampered pro- 
gress in the industry under consideration, given 
our continental rivals a great lead over us. In 
comparing the merits of the various motive 
powers which can be employed, compressed air 
and gas were not considered, but steam was shown 
to have many advantages which for heavy haul- 
age made it supreme ; electricity, except for very 
limited purposes, was regarded as impracticable 
at the present time; while oil, or rather petro- 
leum spirit, in — of its many disadvantages, 
was shown to be the motive power for light 
tradesmen’s vans and all light vehicles where 
long distances were to be covered. 

The action and construction of the Daimler 
motor were then described in great detail, to- 
gether with its application to a motor vehicle, 
illustrated by diagrams and an excellent full-size 
section model of a motor and gear-box lent by 
the Daimler Company. The method of govern- 
ing was referred to, and its complications pointed 
out. A newand very simple form was illustrated, 
in which the working parts are reduced to one, 
and it was stated that it had given great satis- 
faction on a car which had run some 300 miles. 

The De Dion and Benz motors were then de- 
scribed, and the complicated reversing arrange- 
ments of the latter fully treated. The question 
of ignition was next dealt with, and the three 
methods—tube, electric, and magneto-electric— 
being fully described ; preference was given to 
the first-named, as giving, on the whole, the least 
trouble. The various methods which can be em- 
ployed for transmitting the power from the mot> 
to the counter-shaft, and the different devices by 
which is overcome the difficulty of obtaining 
variations of speed in a motor vehicle fitted with 
a motor in which the speed is not variable, were 
described. 

It was shown that the question of steering was 
not quite such an easy matter as might appear at 
first sight, but difficulties had been overcome by 
the Ackermann, and again by the more geometri- 
cally perfect Davies gears; other forms were 
briefly referred to, together with various methods 
of reversing. 


Spray and surface carburetters were then 
described and compared, preference being shown 
for the former, as requiring less adjustment of the 
mixture when running. The importance of an 
efficient method of keeping the cylinder heads 
cool was touched upon, and the Cannstatt 
Daimler cooler, which it was mentioned was very 
much on the lines of a marine condenser, was 
described as being about the most efficient now 
on the market, the evaporation being practically 
nil ; its weight and cost, however, were great. 
It was noted that air cooling is :uc22ssfully 
adopted for small-powered motors up w 24 to 3 
horse-power, 

The disadvantages, amounting almost todangers, 
of the ordinary band brake were referred to and 
illustrated by experience gained on the recent 1000- 
mile trial, in which they failed to hold vehicles from 
running backward down hill, and it was suggested 
that the expansion or internal band brake would 
meet this objection. The desirability of pneu- 
matic tires for motor vehicles was urged, and a 
brief reference made to the various forms of 
wheels used on such vehicles, 

The authors concluded by stating that they 
had only been able to touch upon a few of the 
better known forms of vehicles now on the 
market, but that there were many others which 
might be considered equally as good, though not 
so well known. 

By way of an appendix, some quotations were 
made from a paper read by Professor H. S. Hele- 
Shaw, Hon. M. Inst. J.E., before the Institution 
of Mechanical Engineers on the same subject, 
and the conclusions to be drawn from the recent 
1000-mile trial organised by the Automobile Club 
were tabulated, showing that the English 6 horse- 
power Daimler cars are fully equal to the French 
6 horse-power Panhard cars; that the French 
pheumatic tires are better than the English ; 
that even small 3 horse-power voiturettes can be 
depended upon to do such long distances as 1000 
miles, that the dangers prophesied for running a 
arge number of vehicles at high speeds on the 
public roads have proved to be non-existent, 
owing to the wonderful control under which they 
are at all times ; that the twelve-mile-an-hour legal 
limit is unnecessarily low, that it is not adhered 
to, and no evil results have accrued. 

An animated discussion ensued, in which 
Messrs. P. Marshall, Loftus Perkins, A. Tingle, 
G. C, Allingham, L. F. Awde, 8. Boulding, A. C. 
Kent, G. Gentry, A. H. Smith, E. Shrapnell- 
Smith, T. Meacock, W. J. Tennant, and E. A. 
Berry took part ; and the meeting closed with a 
special announcement of the summer meeting of 
the Institution to Newcastle-on-Tyne, August 
11th to 18th. 


LAUNCHES AND TRIAL TRIPS. 


CHINA ; built by, Wigham Richardson and Co., 
Limited ; to the order of, Austrian Lloyd’s Steam 
Navigation Company ; dimensions, 416ft., 524ft.; 
to carry, 40 first-class passengers ; engines, quad- 
ruple-expansion, 24in., 34in., 5lin., 74in. by 
5din. stroke, pressure 210 lb.; constructed by, the 
builders ; engines balanced, on Yarrow, Schlick, 
and Tweedy system; trial trip, May 15th, 125 
knots. 


BOLTONHALL, steel screw steamer; built by, 
Irvine’s Shipbuilding and Dry Docks Company, 
Limited ; to the order of, West Hartlepool Steam 
Navigation Company, Limited; dimensions, 
352ft., 48ft., 27#ft.; to carry, 8000 tons measure- 
ment: engines, triple-expansion, 25in., 40in., 
66in., by 45in. stroke, pressure 160 1b.; constructed 
by, Wm. Allan and Co., Limited ; trial trip, May 
1/th. 


TRADE AND BUSINESS ANNOUNCE- 
MENTS. 

Kaye Parry aNnD Ross, Civil Engineers, of 
Dublin, have opened a London office at 53, 
Victoria-street, Westminster, and have entered 
into partnership with Mr. P. F. Mackenzie 
Richards, Assoc. M. Inst. C.E., in connection 
with their English business. 


ON the 17th instant a company was registered 
under the title of ‘‘The North-Western Iron and 
Steel Company, Limited,” to acquire and carry 
on the business of manufacturers of iron, steel, 
tin, brass, &c., now carried on under the style of 
“The North-Western Hematite Steel Company, 
Limited.” The nominal capital of the company 
is £250,000. 

Various rumours have for some time past been 
in circulation on the Clyde regarding the Fair- 
field Shipbuilding and Engineering establishment, 
both as concerns its financial position and in 
respect of important changes which were pending 
in the constitution and management of the con- 
cern. Most of these were obviously the outcome 
of irresponsible and credulous gossiping, added 
to the reckless play of that proverbial ‘little 
knowledge ” which is ‘‘ dangerous.” In this case 
the danger has been to the possessor and user of 
the little knowledge, not at all to the subject of 
it. It would be beneath us to give currency to, or 
mention any of these rumours, but we may 
hazard the opinion that they have had their 
common origin in the negotiations which have 
been going on for some time between the Fairfield 
Company and Cammell and Company, of Shef- 
field, with a view to the amalgamation of those 
two great concerns. A valuation of the yard and 
plant having been made on behalf of the respec- 
tive parties, it has been found that that referring 
to the machinery made by the Fairfield Company 
is in excess of that made on behalf of the Sheffield 
firm ; and in order that a joint valuation may be 
undertaken and further negotiations facilitated, 
the Fairfield establishment is likely to be closed 
longer than usual at the Glasgow Fair holiday 

riod. The announcement made authoritatively 

y the Fairfield Company, following upon the 
launch of the Aboukir, on Wednesday, 16th, that 
by mutual arrangement Mr. Edmund Sharer had 
that day resigned his position as manager of the 
shipbuilding department, and was no longer con- 
nected with the company, has, we understand, 
no connection, or very indirect connection, with 
the negotiations proceeding. 


THE PATENT JOURNAL. 
Condensed from “The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated " the 
name and address of the communicating party are 
printed in italics. 


12th May, 1900. 


8759. Rotter AxLe for Mortar Mitt, H. Sykes, 
London. 

8760. AutomaTIC COUPLING, 
Derbyshire. 

8761. witha Repucep R. W. Glan- 
ville, Woolwich. 

8762. Heacps for Weavinec Looms, W. E. Horn, Brad- 
fi 


J. Hancock, Ilkeston, 


0) 

8763. CONCENTRATING Apparatus, J. and C. McNeil, 
Glasgow. 

8764. ARMOUR-PIERCING PROJECTILES, P. M. Staunton, 
Howth, Co. Dublin. 

8765. Cam Motion PasstnG ARRANGEMENTS, F. T. 
Johns, Manchester. 

8766. Staples for CoLLaR Hames, Parkes and Gnosill, 
Limited, and J. Parkes, Wolverhampton. 

8767. COIN-FREED Apparatus, J. 8. and J. B. Dumbell, 
Wolverhampton. 

8768. MeraLLic Bepsteaps and Cors, G. Higgs, Bir- 
mingham. 

8769. AsH Tray, C. O. Whitfield and J. 8. Richardson, 
Birmingham. 

8770. VENTILATING BuiLprnes, E. K. Dutton, Harrow- 


gate. 
8771. Morrve Power Enotnes, W. M. Walters, Liver- 


pool. 

Reruse G. L.. Perrin and J. Worrall, 
Liverpool. 

8773. Apparatus, W. W. 
McLauchlan, Manchester. 

8774. Puriryinc Dirty Water, H. Riensch, Man- 
chester. 

8775. Weavinc D1aGrams, J. Szczepanik and L. Klein- 
berg, London. 

8776. PorTaBLe TurKIsSH Batus, &c., J. S. Miller, 
Glasgow. 

8777. Startinc Gates for Racinc Purposes, C. Gray- 
son, Liverpool. 

8778. CycLinc Srockine for Lapres, F. W. Burnham, 
Leicester. 

8779. Fuses, J. Whitcher, A. H. Lea, and C. H. Warren, 
Kettering. 

8780. Dynamo Macatnes, E. Eugene-Brown, New- 
castle-upon-Tyne. 

8781. Ececrric Recister W. Snelgrove, 
London. 

8782. Burner for ILLuminaTING Purposes, W. L. 


Jackson, Glasgow. 
Jackson, 


8783. Lockinc Device for Boxes, W. L. 
Glasgow. 

$784. Manuracture of Steet, &c., M. B. Baird, 
Glasgow. 

8785. DravcHt RecuLaTinc Apparatus, A. Weill, 
Paris. 

S786. STream SupeRHEaTERS, N. Macbeth, Man- 
chester. 


8787. Reruse Buckett, F. Peckoven, Slough. 

8788. Brusues, T. B. Willocks, Manchester. 

8789. CONDENSER Borsrns, J. Grandidge, Rochdale. 

8790. INCANDESCENT Gas Burners, W. Fairweather.— 
(Standard Incandescent Burner Company, United 
States.) 

8791. Roorinc Laps, W. P. Whitmore, Glasgow. 

P. Maynard, 


8792. CoLumns, G. J. Pfahl and W. 
Glasgow. 

8793. INSTANTANEOUS Date Frinper, M. V. Smith, 
London. 


8794. Pencrt SHARPENERS, A. M. Gibson, London. 

8795. PRoTEcTING the Driver of a BassINerTe from 
Dirt. W. Hunter, New Swindon, Wilts. 

8796. MuLTIpLe Sawinc Macurye, J. Barr, Johnstone, 
Renfrewshire. 

8797. Stoppers for Crvet Botrt.ss, J. and J. H. What- 
mough, London. 

8798. SURFACE MATERIAL, J. F. Rhoades and J. Morris, 
London. 

8799. ARTIFICIAL SILK, J. Duquesnoy, London. 

8800. SINGLE-AcTING Motive PowER Encrnes, J. W. 
Restler, London. 

8801. ALuminium, W. H. Hyatt, London. 

$802. READING and Writ1NG, H. H. Jones, London. 

8803. INvaLID Bepsteaps, E. E. Munger, London. 

8804. SUSPENDERS for ARTICLES of Dress, O. Warlich 
and D. E. Terriere, London. 

8805. FLEXIBLE Connections, W. 
London. 

8806. Puzzies, T. J. Bowater, J. A. Fisher, and H. 
Martin, Birmingham. 

8807. PorTABLE CRANES, J. Schofield and B. Johnson, 
Keighley. 
8808. GEARING for WasHING Macutngs, W. E. Baker, 
London. 
8809. Automatic Recorpina Gavek, F. L. Halli- 
well, London. 

8810. PHOTOGRAPHIC 
London. 

8811. Launcnine Liresoats from Surps, A. F. Wester- 
berg, London. : 

$812. MAKING SPELTER Barus, W. W. Chapman, Liver- 

ol. 

ssi3. MANUFACTURE of ComposITION PaNnELs, W. P. 
Thompson, Liverpool. J 

8814. ConstrucTING WALLS for Quays, F. Hennebique, 
Liverpool. . 

8815. PHoTocRapHic Dark Sipgs, W. F. Giles and F. 
P. Whitehead, Manchester. 

8816. Rotary Motors, E. Williams, Manchester. 

$817. WaTER-TUBE STEAM GENERATORS, H. Heenan, 
Manchester. 

8818. SLATE MANTELPIECEs, W. J. Lewis, Birming- 
ham. 


Eisner, 


J. Martyn, 


8819. Horse Lawn-mow1ne Apparatvs, J. W. Squier, 
London. 

8820. Propucinc WuitTe Leap, E. R. Blundestone, 
London. te 

8821. ADVERTISING S1cns, W. F. Jones, London. 

8822. TooL-GRINDING AppaRaTus, C. pys, 


London. 

8823. MULTI-COLOUR EMBossING MACHINES, The Chromo- 
Embossing Syndicate, Limited, and J. Detmold, 
London. 

8824. Ners for Conrintnc the Harr, H. M. Knight, 
London. ‘ 

8825. Acips, G. W. Johnson.—(C. F. Boehringer and 
Sochne, Germany.) 

$826. VALVEs, J. Y. Johnson.—({La 
Anonyme dex Etablissements Weyher et Richenond, 
France.) 


8827. Execrrican Batreries, H. W. Butler, 
London. 
8828. for Tearinc Racs, R. Porter, 
London. 


$829. Door-OPENING Devicr, J. Skopec and N. Heid, 
London. 

8830. Enornes, W. H. Murch, London. 

8831. BurLpING ANALoGoUs Structurks, G. L. Mouchel, 
London. 

8832. VENTILATING and HEATING APPARATUS, M. Terner, 
London. 

8838. CASH-REGISTERING Apparatus, O. H. Steed, 
London. 

8834. Furnaces, D. Turk, London. 

8835. BRAKE-ACTUATING MECHANISM, H. E. Gresham, 
Manchester. 

8836. WALKING Sticks, G. Rau, London. ae 

8837. Etastic Tires, H. H. Lake.—(F. Richardson, 
U.S.A.) 

8838. Jounts for VELOCIPEDE Frames, W-. H. Crosby, 
London. 2 

8839. DovETAILED and Joints, W. C. Fischer, 
London: 
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8840. Avromatic CoupLEeR of Tusss, T. Wallace, Brad- 
ord, 

8841. Birp-scarine Device, J. Thomas, London. 

8842. Kins for the BuRNING of Bricks, C. Payne, Bir- 
mingham. 

8843. Fisisnine CLora, H. 8. Smith and A. Thomson, 
Bradford. 

8834. VALVE for Pumps, J. H. Harwood, London. 

8845. Rotary Enarneg, W. J. Hamilton and H. Couser, 
Armagh. 

S846. MECHANICALLY- PROPELLED VEHICLES, C. H. 
Guest, Oeckbrook, Derbyshire. 

8847. TABLE with Swine Seats, W. W. Boddy, Wolver- 
hampton. 

S848. STEERING Gear of Suips, R. Burdon, Neweastle- 
on-Tyne. 

8849. SasH Stices, H. T. Thurman and J. Smith, 
Leicester. 

8350. Brusnes for TorLer Purposes, W. L. Jackson, 
Glasgow. 

8851. VEHICLE WHEELS, C. A. Allison.—(W. H. Strutt 
and A. Reeves, United States.) 

8852. CompuTinc Scate, F. M. and L. W. Rakestraw 
and A. De Vilbiss, jun., London. 

88538. PuRiFicaTION of Sewacr, W. D. Scott-Moncrieff, 
London. 

8854. SHakING and Roratina Cases, L. Neumayer, 


London. 

8855. Hack-sawinG Macuing, A. E. Kitsell, 
London. 

8856. SIGNALLING Apparatus, J. Pou and L. Feldman, 
London. 

8357. BLackBoarps, B. N. Tornauw, London. 

8858. Boxes for Comestrsies, L. Bonnet and A. Frey, 
London. 

8859. Ore, W. Scott and R. Telfer, 

8860. INCANDESCENT Gas BuRyers, R. O. Tweedie, 
London. 

8861. KeyLess and Lockiess Sarre, C. Bradnam, 
London. 

8862. PropeLuinc Boats, J. Lehle, London. 

8863. AUTOMATIC EXTINGUISHER, C. J. Zappert, 
London. 

8864. Rotary Moror, H. E. Williams, Buckland, 
Portsmouth. 

8865. Printinc Macuinery, H. E. Newton.—(R. Hoe, 
United States.) 

8866. SIGNALLING Apparatus, P. A. Newton.—(/. G. 
Carleton, United States.) 

8867. SurGicaL Spiints, R. W. Barton, London. 

S868. Sarety Apparatus for Lirrs, D. Corcoran, 
London. 

8869. Fixtnc PuotoGRapuic Piatss, D. J. H. Simonis, 
London. 

8870. PHotoscopes, P. F. Barry and J. M. Alderton, 
London. 

S871. PRISMATICALLY - RIDGED G Lass, M. F. Ewen, 
London. 

8872. CoLourtnG Matrers, O. Imray.—(The Society af 
Chemical Industry in Basle, Siritzerlaad.) 

83873. Brown Dve-sturrs, O. Imray.—{The Farbirerk: 
vormals Meister, Lucius, and Briining, Germany.) 

S874. Woot, C. D. Abel.—(The <Actien 
Gesellschast fiir Anilin-Fabrikation, Germany.) 

8875. ConDENSING Steam by Arr, A. A. W. van Reede, 
London. 

8876. Brakes, A. Sievewright, London. 

8S77. Neck-TIE Fasteners, E. J. Hartman, Kingston- 
on-Thames. 

8878. Cursines, F. W. Arnold, Kingston-on-Thames. 

8879. Fry Kitier, R. R. Montgomery, Kingston-on- 
Thames. 

83880. REcoRDING NuMBER of TELEPHONIC COMMUNICA- 
tions, H. Eichwede, London. 

8881. ALBuMs for PHorocrapus, L. A. Marion, H. 
Guibot, G. and F. Bishop, and J. P. Kirk, London. 

8882. Junk Rives, W. Schmidt, London. 

8883. Lock for Swircnes, W. E. Emery, London. 

8884. Loom SHuTT.es, A. Jendrysik, London. 

8885. Burton, E. von Fay, London. 

8886. CottaR Rivas, T. A., R. J., and 8S. Smith and J. 
Middleton, Birmingham. 

8387. Sroves for Hgeatinc TarLors’ Irons, J. Parish, 
London. 

8388. INSTRUMENT for Drawinc ANGLEs, P. Jacolin, 
London. 

8839. ApyustiInc Heicut of Sxarts, W. Wiffen, 
London. 

889. Stoves, R. B. Peard, London. 

S891. BorrLe-wasHING Macutne, F. Hutter, London. 

8892. FastENiNGs for Doors, G. C. Marks, London. , 

8893. Desk SHELF, H. W. Hennes, London. 

88%. Ecectric SMELTING Furnaces, H. Koller, 
London. 


15th May, 1900. 


8895. Puzzues, A. J. Fisher, T. J. Bowater, and H. 
Martin, Birmingham. 

8895. ARRANGEMENT of the Matrer of Newspapers, EF. 
J. Cooper, London. 

8897. FasTeNER for Curr Links, W. M. Turrell, 
Coventry. 

8398. Carrier for Guns, M. Pedersen, Dursley, Glos. 

8899. Harwess Front, T. Poppleton, Walsall. 

8900. Tikks for BicycLes, R. Tatham, London. 

8901. APPLYING AUXILIARY ELEectTric Drive to Gas 
Motors, M. J. Astle and C. H. Guest, Ockbrook, 
Derbyshire. 

8902. Trre Vatve, C. Petitjean and G. J. Walker, 
Coventry. 

8903. OpsTetRic Brnper, G. M. Sharpe, Leeds. 

8904. Printinec Surraces, T. C. Thompson and W. E. 
J. Webb, Manchester. 

895. Account Forms, W. Welding and F. Lee, Man- 
chester. 

3906. OpricaL Instruments, J. Waddell, Glasgow. 

8907. COMMUNICATING on RaiLway Trains, W. Elliot, 
Sheffield. 

8908. Warp BaLLinc Macuines, E. Taylor, Man- 
chester. 

$909. RoLLeD Iron, W. Rockliffe and J. H. Bell, 
Whitley, Northumberland. 

8910. WATER-SPRINKLING APPARATUS, W. L. Jackson, 
Glasgow. 

8911. Tauck for Carryinc Piares, J. Watt, 
Glasgow. 

8912. VessEL for Gaszous Beveracgs, R. 
Isaac, Live 3 

8913. SecrionaL WarpiInc MacuIngs, E. Taylor, Man- 
chester. 

8914. Heap C ips, J. H. Kirk and F, Macdonald, 
Birmingham. 

8015. LENGTHENING CycLe Cranks, M. B. McInnes, 
Motherwell, N.B. 

8916. FILTRATION of SEwaGE J. West, 
Manchester. 

8917. Means for DetecTiInc FRAUDULENT REFILLING 
of Bort.ss, T. J. Lancashire and L. Ratcliffe, Man- 
chester. 

8918. SpRING BEaRINGs for CycLE H. Schnepp, 
Liverpool. 

8919, MEASURING ANGULAR DIspLAcEMENTs, J. J. Guest, 
Birmingham. 

8926. ProTecTING SCREW-THREADED TvBEs, L. Stewart, 
Glasgow. 

8921. eee for SicnaLtixe, W. M. Walters, Liver- 


pool. 

8922. Sarety Guarps for PRintinc Macuines, A. Hunt. 
Winton, Lancs. 

8923. TREATMENT of TimpER, J. Robertson, Glasgow. 

8.24. Temporary Loose Lear Brnper, J. F. Cordes, 
Glasgow. 

8925. Covers for Exposep GARDEN Seats, J. D. David- 
son, Edinburgh. 

8926. RecrprocaTING WaTeR Encine, A. Zucchi and 
H. B. Tarleton, London. 

8927. VaryinG the Sprep of Roap Venicues, G, Sea- 
grave, London. 

8928. Fitters, C. A. Allison.—(0. Selg, C, Guntrum, and 
&, Selg, United States.) 


8929. SterN Tupes of Sutps, B. T. and T. H. Vickers, 


ndon. 
8930. PHonoGRaPH Recorp CytinpErRs, A. N. Petit, 
London. 


8°31. Macurnes for Brarpinc Purposes, A. B. Diss, 
London. 

8982. Propuctne Surraces, EK. Abbe, 
Jena, Germany. 

8933, Lens Systems, E. Abbe, Jena, Germany. 

8934. SMOKE-PREVENTING Apparatus, R. H. Burns, 
London. 

8935. Borcers for CrrcuLaTina Water, G. E. Lowe, 
Birmingham. 

8936. Castors for Leas of Bepstgaps, G. E. Lowe, Bir- 
mingham, 

8937. GENERATING Gas, J. A. Vahle and C. J. Davies, 
London. 

8938. Devicss, 8. P. Thrasher, 
London. 

8939, Car-coupLers, H. M. Cox, London. 

8940. Braxkgs for Cycigs, Banton, London. 

8941. Wixpow Fasteners, D. Stewart, Dundee. 

8942. INcANDESCENT Gas and Vapour BuRNERs, W. 
Hooker, London. 

8943. WaTeR-LEVEL INpicaTtors, 8S. A. Hardstone and 
A. C. Brown, London. 
8944. Apparatus for Recreation, J. W. Dunn, 

London. 

8945. ELectric Motors, A. J. Boult,—{7. B. Huateh, 
United States.) 

8946. SUPPLYING OXYGENATED AIR to Rooms, J. S. 
Wrightnour, London, 

8947. WorKING SUBMARINE MrNgs, F. R. Lipscombe, 
London. 

8948. TrEaps for Srarrcasgs, &ec., C. F. Archer, 
London. 

8949. Drivinc K. Bub, 
Halifax. 

8950. Trees for Boots and Sxoxs, W. H. Lucas, Bir- 
mingham. 

8951. MecuanisM of PrRintTING Pressgs, W. E. 
Evans.—(7he Dupler Printing Press Company, United 
States. 

8952. CLorHEs Pocket Protector, T. Falke, Dres- 


Mecuanism for Toys, 


jen. 

8953. Covertne, J. A. McConnell, London, 

8954. Movine Cars, G. F. Pearson, London. 

8955. CENTRIFUGAL APPARATUS, J. 
London. 

$956. Dupticate Ink Copy ATTacHMENT for TypE- 
WRITING Macuings, F. P. Gorin, London. 

8957. Presses for Makinc Hees, H. H. Lake.— 
(Ainerican Heel Manufacturing Company, United 
States.) 

8958. Gas Enarngs, C. H. Metz, London. 

8959. Macutne for Spiittine Rattray, Xc., J. Pomeroy, 
London. 

$960. Preparinc Sreaips of Ratran for Wuips, J. 
Pomeroy, London. 

8961. Drivinc Gear for Motor Cars, W. Hollamby, 
Coventry. 

8962. Hoiper for SaLes Cuecks, 8S. 8S. Bromhead.—(.4. 
Liebman, United States.) 

8963. StrarninG Paper Putp, T. Torrance and J. H. 
Howell, London. 

$964. TREATMENT OF ALCOHOLIC Liquors, G. C. Marks. 
AThe Spink Liquor Company, United States.) 

8965. Stzam Enuines, H. W. Niver, W. G. Morgan, 
D. L. Sullivan, and E. L. Morgan, London. 

$966. ManvuractuRE of Tupgs, A. L. 
London. 

8967. Startrne Races, A. V. Hoboken and H. C. 
Palmer, London. 

8968. Protectinc Exectrric Conpuctors, M. J. P. 
O'Gorman, London. 

8969. BrywacLE WHEEL Stanps, W. T. Stanworth, 


Olszewski, 


Murphy, 


on. 

8970. TypewRITING Macuines, A. von Suchorzynski, 
London. 

S971. Ram Support, F. B. Behr, London. 

8972. INTERNAL Combustion Enornes, E. J. Woolf, 
London. 

8973. ACETYLENE Lamps, D. Genese, London. 

8974. Couptinc Devices, H. H. Lake.—(C. A. Gould, 
United States.) 

8975. Drums for BELT-POLISHING Macuenes, M. J., P. 
A. Flavin, and J. T. Moriarty, London. 

8976. Wrencues, C. Gabriel, London. 

8877. MAKING Jeuiigs, G. W., F., A. Barratt, and J. 
Stennett, London. 

8978. for MeasuriInG Cyc.e Tires, J. H. Pick, 
London. 

8979. Trap for Mics, &c., C. Tammann, 
London. 

8980. Meta Ficures, J. W. Phillips, London. 

8981. SeL_r-rinpicaTInc TarGcets, G. W. L. Case, 
London. 

8982. MerHop of REFRIGERATING MILK, J. W. C. Hamil- 
ton, London. 

8983. Burninc FvEL, M. Coulson and R. Clayton, 
London. 

8984. Larprinc Device, G. A. Wheelerand H. Lahnstein, 
London. 

8985. Brarpinc Macurines, T. K. Ober, E. M. Cooper, 
H. B. Beaston, and C. Schtitz, London. 

8986. Rairway Brakes, C. Gouzin and P. Bleys, 


London. 

8987. Cement Svusstance, W. P. Thompson.—(d. 
Johannsen, Germuny.) 

8988. CHARGING Syrups into Borries, L. Donleé, 
Liverpool. 

8989. the Position of Rattway E. 
Vilpou, Liverpool. 

8990. PLeaTING TexTILE Faprics, 8. Mignot, Man- 
chester. 

8991. DIsPLayING 
Birmingham. 
8992. Fine ADJUSTMENT for Microscopgs, E. B. Stringer, 

London. 

8993. Lacquer, G. L. Mohr, London. 

8994. Stream HeEatTinc Apparatus, T. Whitwell, 
London. 

8995. CLostnc Doors, W. L. Wise.—(The Firm 
Reichlia, Switzerland.) 

8996. Removinc ScaLes from Fisnes, H. 
London. 

8997. BREECH-LOADING ORDNANCE, H. J. Haddan.—(M. 
B. Madden, E. Burkina, and J. C. Buckner, United 
States.) 

8998. Starr Apparatus for SINGLE L:nE Raitways, E. 
W. Smith, London. 

8909, for Maxine CastInc Movu.ps, J. Wottle, 

ndon. 

9000. RoLLer Copy1nc-pRresses, N. C. Stiles, London. 

9001. Sarges, H. D. Hibbard, London. 

9002. STRINGED MusicaL Instruments, P. Pechenart, 


Livina Pictures, R. Fulgora, 


Buchan, 


ndon. 
9003. Insect Traps, P. Schlachter and W. Reiferschred, 
London. 
9004. Ho.pgrs for various Garments, F. L, Napier, 


ndaon, 
9005. Spacina Ries for ARMATURE Cores, J. H. Foshag, 
London. 


SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette, 


645,202. Cuars, R. A. Carte, Pittsburgh, Pa.—Filed 
February 3rd, 1899. 

Clain.—(1) In a chain the combination of closed 
engaging or interlocking links of uniform size and 
shape provided with internal concave grooves or seats 
for holding the balls within the links and_ balls 
interposed between the ends of such links, substan- 
tially as set forth. (2) The combination of a chain 
consisting of closed links of uniform size and shape, 


lis interposed between the ends of the amy oy or 


interlocking links, and means for meager | the balls 
in operative positions, substantially as sct forth. (8) 


valve adapted to control the communication } 


The combination in a chain of a series of gi 
links, each provided with a concave seat at one end 
and shoulders or abutments at the ends of the seat, 


[645.202] 


and balls located in said seats and forming anti- 
friction bearing between the links, substantially as 
set forth, 


645,689. Drawpriper, 4. Lucius, New York, NY.— 
Filed December 12th, 1899. 

Clain.—(1) In combination with a swing-bridge 
turntable, an elastic aspera bearing about which it 
revolves, and means for placing and retaining a pre- 
determined portion of the whole weight of the swing- 
bridge upon said elastic pivotal bearing, substantially 
as and for the purposes set forth. (2) In combination 
with a swing-bridge turntable, a pivotal bearing about 


[645689] 


which it revolves, a central wearing-cap resting upon 
said pivotal bearing and provided with a plurality of 
slide projections wearing within associated guides 
attached to the body of the turntable, a cushion of 
predetermined compression resting upon said wearing- 
cap, anda plurality of adjusting-rods connecting said 
cushion with said turntable, substantially as and for 
the purposes set forth. 


645,983. Stream or vastic-FLUIpD 
J. H. Street, Ruglv, England,.—Filed June lith, 
1899, 

Clain.—In a steam or like engine the combination 
of a segmental recess or valve seat in the steam chest, 
a continuously-rotating cylindrical admission valve 
seated therein, one or more inclined ports formed in 
the segmental valve seat, one or more inclined re- 


cesses formed in the circumference of a rotating valve, 
which, as the valve rotates, are brought over the ports 
and are at the same time open toe the steam in the 
steam chest and allow steain to pass to the ports, and 
means for shifting the rotating valve endwise by the 
action of the engine governor to vary the cut-off 
according to the speed of the engine. 


646,188. ror Makinc Sanp Mou tps, W. 
Murchey, Detroit, Mich.—Filed March 6th, 1899. 

Claim.—(1) Ina machine for making sand moulds, 
in combination with a vertically-movable pattern- 
supporting table, a vertically-movable stripper-plate 
table, a swinging arm engaging under the stripper- 
plate table, arranged to lift, and then swing clear from 
its supporting position, and means for automatically 
returning the swinging arm toits supporting position, 


646188] 


substantially as described. (2) In a machine for 
making sand moulds, in combination with a pattern- 
table vertically movable, a stripper-plate also verti- 
cally movable, a swinging arm arranged to sustain the 
stripper-plate, and means whereby the said swinging 
arm first lifts the said stripper-plate, and then by a 
continuance of the same motion swings from under 
and allows the stripper-plate to drop, substantially as 
described. 


646,317. Stream Enaine, J. 7. Rossiter, London, 
England.—Filed Apri 
Claim.—In a single-acting fluid-pressure engine, 
two cylinders arranged in tandem with their pistons 
attached to a common piston-rod, a steam receiver 
located between the adjacent ends of said cylinders, a 
passage whereby steam can exhaust from the outer 
end of the first cylinder into said receiver, a valve 
chest and valve external to said first cylinder, said 
valve being adapted to control the passage of steam 
from said valve chest to the outer end of the first 
cylinder, and the exhaust of steam from such cylinder 
to said steam e and receiver, a second valve 
chest eauated to a second steam passage that is in 
communication with the lower or inner end of tho 


between 


the outer end of the second cylinder and the rece) 
ver 


[64631 


and the said second steam passage, and means for 
operating said valves, substantially as described, 


646,475. CHarcinc AND DRAWING APPARATUS 
Heatinc Furnaces, J. Swanger, Chester, Pa, 
Filed August 29th, 1899. 

Claim.—(1) In a furnace charging and drawing appa. 
ratus, a track, acarrying bar suspended from said track 
said bar having a substantially-vertical member an 
upper arm extending — from the furnace and con. 
nected with said track and a lower oppositely-extend. 
ing arm for entering the furnace, in combination with 

a peel having a swivelled connection with said lower 

arm. (2) In a furnace charging and drawiy 

apparatus, a track, means for varying the inclination 


(646,475 


a, 


of said track, a carrying bar suspended from said 
track, said bar having a substantially-vertical member, 
an upper arm extending away from the furnace 
through which said bar is connected with said track 
and a lower oppositely-extending arm which enters 
the furnace, in combination with a peel having a 
swivelled connection with said lower arm. (3) Ina 
furnace charging and drawing apparatus, a carrying 
bar having a substantially-vertical member, an upper 
arm extending away from the furnace and a lower 
oppositely-extending arm which enters the furnace, in 
combination with a peel supported by said lower arm, 
and means for adjusting or varying the elevation of 
said bar, substantially as specified. 

646,545. Apparatus ScourRiInc AND CLEANING 
Pipes ok Conpuits, F. Novotny, Bernbury, Ger- 
many.— Filed November Lith, 189. 

Claim.—()) In an apparatus for scouring pipes and 
tubular conduits, the combination with a piston body 
of circular cross section, of a scraper body flexibly 
connected therewith and adapted for rotary move- 
ment and provided with scraping projections on its 
outer surface arranged at an acute angle to the longi- 
tudinal axis of the scraper body. (2) In an apparatus 
for scouring pipes and tubular conduits the combina- 


646.545] 


tion of a piston body of circular cross section, a 
scraper provided with a serics of scraping projections 
on its periphery, and a circular brush, substantially 
as described. (3) In an apparatus for scouring pipes 
and tubular conduits, the combination of a piston 
body of circular cross section, a scraper provided with 
a series of scraping projections on its periphery, said 
scraper being arranged to have a rotary movement as 
described, and a circular brush, said piston body, 
scraper and brush being flexibly connected together 
all as and for the purpose specified, 


646,556, Steam Generator, J. and A. Niclausi, 
Paris, France.—Filed November Vth, 18%. 
Clain.—In a multitubular steam generator, & boiler 
or steam producer tube having its wall expanded at 
two portions on the head of the tube to form annular 
conical deformations on the external surface of the 
tube, in combination with a header having two comica 


openings each respectively in the front and rear walls, 
which the conical deformations of the 
are adapted to enter and to form tight joints, the dis- 
tance between the openings in the header being 
longer than the distance between the conical deforma. 
tions a tube, substantially as and for the purposes 
dese 


second cylinder and with an exhaust pipe, a second 
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SOME MORE ENEMIES OF ACETYLENE. 


Tue article entitled “Some Enemies of Acetylene,” 
jjched in our issue for April 27th last, has called forth 
publis esting letter from Messrs. Thorn and Hoddle 
page 493—some of the remarks in which 
orthy of further consideration and comment. 
ap eon be remembered that when we were discussing 

7 ee merits of an automatic generator, which con- 
we tore of illuminating material partly as already 
tylene, partly as undecomposed carbide, and 
tomatic generator, which contains only gas, 
were endeavouring to approach the question from the 
attitude of the man in the street. This is undoubtedly a 
ult thing to do. A person of technical training or of 
& “entific habit of mind can hardly ever appreciate the 
eae idea of safety, nor can he always foretell what 
the Jayman’s view of any technical operation may be. 
Xevertheless, we still incline to the belief that the man 
in the street —who is now by way of beatification—would 
rather See the carbide in his apparatus entirely gasified 
yoder his eye and in daylight than feel that a chemical 
reaction—to him always a mysterious and untrustworthy 
aflair—was proceeding in the absence of human control. 
(ur correspondents’ observation that dry carbide is per- 
fectly innocuous 18, of course, quite accurate ; but it 1s 
not altogether just to consider carbide in an air-tight 
jum and carbide in an automatic generator as one and 
the same thing. The carbide in the drum is as inert as 
abrick; but the carbide once placed in a generator lies 
atthe mercy of some valve or other controlling device, 
yhich alone protects it from the water. Clearly, assum- 
‘ngany automatic water-to-carbide apparatus to be in- 
‘diciously designed or badly constructed, this water 
valve is liable to fail; and its failure means, not neces- 
qrily danger, but a sudden and undesirable evolution of 
jeetylene which the holder may not be large enough to 
contain. 

Another point made by our correspondents depends on 
the fact that in most generators the carbide vessel ulti- 
mately becomes full of water, ‘‘ and consequently there 
is 10 space therein for any gas,” so that, when the 
apparatus is being re-charged, an escape cannot occur. 
This also is true; though the water of the lime sludge is 
saturated with acetylene, not perhaps at the temperature 
of the atmosphere, where water dissolves its own volume, 
bat at the temperature which has been obtaining shortly 
before the carbide vessel is withdrawn from the generator. 
And it is manifest that the more efficiently the carbide 
vessel is jacketed, the more slowly gas has been evolved, 
rthe longer time has elapsed since the last lumps of 
whide have been decomposed; the cooler is the liquid in 
the container, and the more closely it approaches to the 
situration point. It does not by any means follow that 
this dissolved acetylene is in the least degree dangerous ; 
nor does it reflect upon any individual type of generator, 
for a more or less saturated lime sludge or waste 
product must be common to all — except such 
as do not moisten the carbide sufficiently to decom- 
pose it. In the model regulations drawn up by the 
London County Council, it is advised that the carbide 
residue should be drowned in at least ten times its 
volume of water on being removed from the apparatus. 
If this recommendation be always followed, liberation of 
gaseous acetylene becomes impossible; but, without 
wishing to hurt the feelings of our readers who are 
generator makers, we must make an allowance for an 
average amount of carelessness or stupidity among the 
country consumers of acetylene, or their servants. Now, 
it is just possible that, if an undiluted lime sludge come 
in contact with boiling hot water from a wash-house, 
some gaseous acetylene may be liberated ; wherefore, the 
anangement of the drains of any house provided with a 
generator should be studied. As illustrating the con- 
tivable importance of the small quantity of acetylene 
dissolved by water, an accident which occurred some 
uuonths back in Germany may be quoted. A gasholder, 
built of nickel-plated copper, was filled with acetylene, 
and after some had been burnt the remainder was left in 
the vessel for several months. At the end of this time 
the gas was run off, and, without changing the 
water of the seal—at least so we gather from 
the descriptions of the occurrence—the holder was 
charged with oxygen. Part of this was used at 
once, and the residue left for a few days, when the 
‘pparatus suddenly blew up and did a good deal of 
(amage. The explanation offered is that the acetylene 
penetrated or discovered holes in the nickel, attacked the 
copper, and formed copper acetylide; which afterwards, 
vecoming dry, exploded in the atmosphere of oxygen. 
From accounts of the havoc wrought by the explosion, it 
‘eels a little doubtful whether it was wholly due to the 
aeetylide; it is more probable that by diffusion and the 
inevitable changes in temperature from night to day, «c., 
}art of the acetylene dissolved in the water when the 
oxygen was introduced, passed into the latter, till an ex- 
plosive gaseous mixture was formed which was at length 
tr by the detonation of the copper acetylide when the 
tolder was shaken. We hasten to add that no moral 
at be drawn from this story beyond the one we desire 
‘0 pont, viz., that cold water saturated with acetylene is 
hot utterly devoid of danger. The explosion cannot 
adh ei? treed against acetylene itself, for copper is 
in constructing acetylene apparatus, nor 
*- sasholders used alternately to store combustibles and 

Upporter of combustion. 

Teed are very far from desiring to pen an unbridled 
the i are automatic generators. We believe that 
ype of machine is a hand-fed carbide- 
htely tin apparatus; for it yields acetylene abso- 
Doesible eeenneten with air, evolved at the lowest 

. emperature, almost perfectly freed from am- 
and . sulphuretted hydrogen in the generator itself, 
phorette “si only requiring to be purified from phos- 
type of ap nyt rogen in a special vessel. Moreover, this 
and th Pparatus possesses no mechanism to break down, 

fiunimum number of pipes to become blocked 


tains its 
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of @ non-aul 
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with sludge, moisture, or dust, or to freeze in winter. 
Still, a hand-fed carbide-to-water generator exhibits 
certain practical disadvantages, in the occupation of more 
space, in its heavier first cost, &c.; and the disadvantages 
become of greater relative importance as the size of the 
installation diminishes. For a village of 1000 or more 
lights, a battery of ‘‘ shoot” generators is distinctly the 
best; but as the burners decrease in number to the ten, 
twenty, or fifty of a single villa or mansion, automatic 
apparatus begin to show in a very favourable light. 

The point at issue is largely one of nomenclature. To 
obtain satisfactory evolution of acetylene, it is necessary 
to have water in excess of the carbide at the immediate 
place and time of reaction. This is evidently effected by 
a carbide-to-water generator; but it is also attained in 
any water-to-carbide apparatus where the carbide is split 
up into a large number of isolated compartments, and 
where the quantity of water admitted at each fall of the 
holder is more than sufficient to decompose the whole of 
the solid in each compartment. Now, assuming the 
water-supply mechanism to be intelligently designed and 
constructed, and assuming the carbide in compartiment 
No. 2 to be unapproachable—except by a trace of water- 
vapour—until that in No. 1 is wholly exhausted; taking 
the conventional definition of an ‘‘ automatic ’’ generator, 
it is certain that an apparatus of the flooded-compartment 
system merits the title ‘‘non-automatic ”’ nearly as much 
as it does that of ‘ automatic.’’ Viewing the carbide in 
the various sub-divisions of the decomposing chamber as 
one continuous mass, the generator is automatic, and 
exhibits the advantages thereof ; but viewing the carbide 
as a number of separate charges, the generator is essen- 
tially non-automatic, and almost has a right to claim the 
advantages of such. In fact, a well-thought-out and 
solidly-built generator of the flooded-compartment type 
may be fairly defined as an automatic machine from 
which the leading defect of automatism—waste of gas 
when the mechanism fails—and the leading defect of 
the water-to-carbide principle—hot or polymerised gas and 
| the phenomenon of after-generation—have been to all 
| intents and purposes eliminated. T'wo kinds of acetylene 
generators thus remain to the judicious purchaser to select 
from: a hand-fed carbide-to-water machine, which yields 
| the purer gas, and is simpler in construction and manipu- 
|lation; or an automatic water-to-carbide flooded-com- 
| partment machine,* which is cheaper, more compact, and 
| requires less frequent attention. 
| There appears to be still a notion current among a 
| certain section of the public that acetylene is dangerous, 
and only fit for outbuildings. Why the gas itself should 
| be thus stigmatised we are al a loss to discover. It has 
| been asserted over and over again, even by authorities 
| whose freedom from bias should satisfy the most sus- 
| picious of householders, that acetylene is no more 
| dangerous than coal gas; and in this connection it is 
| instructive to notice that the Italian fire insurance offices 
charge a lower premium for houses lighted by acetylene 
than for such as are illuminated with paraffinlamps. On 
the other hand, acetylene as often burnt is a trifle dan- 
gerous, and yet more often is only fit for outbuildings ; 
an accusation which brings us to the text of the present 
article, and to the arraignment of a further batch of 
enemies. Whenever the most obscure of private indi- 
viduals in a country town or village starts an installation 
which proves unsatisfactory from whatever cause, he 
and his ‘ contractors’? do more harm to the business 
than columns of honest writing in the most responsible 
journals can easily efface; he is justified in his depre- 
ciatory comments; his generator makers, gas-fitters, or 
whoever the culprits may be, are distinctly the enemy. 

We cannot hold the manufacturers of even good 
generators altogether and always free from blame in this 
matter. They sometimes appear to think that their 
responsibility ends when the apparatus has been delivered 
and the cheque honoured. This may be the case from a 
strictly legal point of view, we admit; but in a budding 
industry it is their duty as well as their interest to see 
that the other part of the work has been performed 
efficiently, so that the installation shall be satisfactory, 
and a standing advertisement to themselves. Sometimes 
the customer is permitted to purchase inferior gas-fittings, 
cocks, and the like, or falls into the hands of a careless 
gas-fittter—his pipes leak, his taps are not tight, there is 
a “stink” of acetylene all over his house; his pocket 
and temper suffer, even if his windows are not blown 
out. Plumbers, with the exception of those few who 
have specially studied acetylene, seem to think that 
work that is good enough, more or less, for coal gas at 
a pressure of lin., is also good enough for 4in. or 6in. of 
acetylene, which is not only far more costly per unit of 
volume, but also renders explosive a much larger per- 
centage of air. We had occasion some time back to 
inspect an installation of this character in its very early 
days, where the odour of escaping acetylene was very 
pronounced. We found the proprietor somewhat 
annoyed or disappointed, scarcely concerned, and plainly 
surprised when we hinted that somebody ought to hang. 
We cannot help thinking that generator makers might 
well refuse to supply apparatus unless they are either 
permitted to erect the whole installation, to nominate the 
fitter, or to inspect, and if necessary reject the work 
before the gas is turned on. And on the contrary, we 
would emphatically urge upon all new consumers that 
they should place the entire plant in the hands of one 
responsible firm of acetylene engineers, demanding a 
written guarantee of efficiency and free maintenance 
for, say, six months; or if they prefer to obtain their 
accessories from a separate source, that they should 
employ a recognised expert to pass the complete instal- 
lation before the bills are finally paid. 

The next count in our indictment concerns some of the 
generator makers themselves, and explains why the gas 
is often correctly said to be. only fit for outhouses. Un- 
purified acetylene and acetylene passed through a purifier 
which does not purify is only fit for outhouses, unless it 


* Provided always that the carbide store is not attached to the holder- 
bell, so as to rise and fall with it. 


is burnt under a ventilating shaft. A short time ago it 
was asserted solemnly in print that the importance of 
purification was being greatly over-estimated, that 
instance upon this point frightened away many possible 
customers. It was hinted that many a householder was 
ready enough to erect acetylene plant, and was quite pre- 
pared for the relatively Brobdingnagian labour of attend- 
ing to a generator, but was absolutely unwilling to 
undertake the Lilliputian effort of managing a purifier ‘in 
addition. If such marvellous persons exist, it were well 
for all that they should not adopt acetylene. The extra 
trouble involved in purifying the gas is infinitesimal, and 
the extra expense is small if a suitable material be em- 
ployed; at all events purification is necessary. Now, 
generator makers fall into three divisions; those who 
recommend a rational purifying system those who advo- ' 
cate a secret and @ priori useless substance; and those 
who deny the utility of purification at all. We have 
already discussed the qualities of the three chief purify- 
ing agents hitherto proposed, and have referred specially 
to the merits of the cheapest, viz., chloride of lime, in 
our issue for November 3rd last. To that article we have 
nothing to add; further experience simply confirms our 
opinion that properly diluted with some inert substance, 
and properly employed, chloride of lime is safe and 
efficient. ‘‘ Puratylene,” the name given to a mixture of 
bleaching powder, free lime, and calcium chloride, has 
been put on the market since the time of writing; it has 
been spoken very highly of, and is now to be procured in 
this country. ‘* Acagin”’ is a similar body used largely 
in Germany. It contains chromate of lead, which is 
claimed to act like the free lime in puratylene as an 
absorbent of chlorine. We may perhaps be allowed to 
observe that while chloride of lime and bleaching powder 
are two names for the same substance, chloride of calcium 
is totally different. One or two variants of ‘‘ Frankolin,” 
acid cuprous chloride, have recently appeared, but they 
are not of much importance at present. 

The firms who consider purification to be unnecessary, 
and those who supply worthless purifiers, do much harm. 
They permit a customer with perhaps a large circle of 
friends to erect an installation that behaves fairly well 
for a few days, and then begins to give trouble at the 
burners. The products of combustion, loaded with 
phosphoric acid, set everybody coughing, and in conse- 
quence the use of the light has to be abandoned. When 
an acquaintance inquires the reason of this step, he is 
not told that ——’s apparatus is defective, but that acety- 
lene is no good; and prima facie—to the man in the 
street—the accusation is conclusive. 

We have said that secret purifying materials are 
a priori bad, a charge that seems rather sweeping. But 
if the owners of these devices will not allow a chemist 
to judge of their utility by his knowledge of the reactions 
of phosphoretted hydrogen, analyses of the gas before 
and after ‘purification’? made by a competent man 
ought to be published; for in the absence of such data 
the inference is obvious, although now and again it may 
be wrong. A few substances have been advocated under 
their own names as purifying materials for acetylene 
which do not appear suitable for the purpose, and of 
these we propose to speak. A contemporary has made 
the suggestion that acetylene may be purified by pass- 
ing it through coke saturated with hydrochloric acid 
and then through calcium chloride to dry the gas. The 
efficient purification of acetylene means the removal of 
phosphoretted hydrogen, not so much because phosphor- 
etted hydrogen may cause the danger of spontaneous 
inflammability, but because of the irritating fumes of 
phosphoric acid which are produced when crude acetylene 
is burnt. What is loosely called phosphoretted hydrogen, 
or hydrogen phosphide, exists in three modifications—a 
gas, a liquid, and a solid. Neither the gas nor the solid 
is spontaneously inflammable, but the liquid is; and it 
possesses the property of rendering some 500 times its 
weight of gaseous hydrogen phosphide liable to inflamma- 
tion. It must be admitted, we suppose, that the phos- 
phoretted hydrogen formed when ordinary carbide is 
decomposed by water, contains sufficient of the liquid to 
make it dangerous of itself; but as the proportion of the 
gas in the acetylene is always very minute, and the pro- 
portion of the liquid in the gas about equally minute, the 
acetylene as a whole is seldom or never dangerous. There- 
fore we say purification is undertaken rather for hygienic 
than for precautionary reasons; and therefore purification 
means the removal of sufficient phosphorus to render 
the gas non-injurious to decorations and non-obnoxious to 
human beings. Liquid hydrogen phosphide is insoluble 
in water, but it is decomposed by mere contact with 
various substances. Hydrochloric acid gas decomposes an 
indefinite quantity of it; and the ordinary acid changes it 
into a mixture of the gaseous and solid phosphides. Thus 
treatment with hydrochloric acid removes the property of 
spontaneous inflammability from phosphoretted hydrogen, 
and leaves a deposit of solid phosphide—in the coke, for 
instance ; but the gaseous phosphide must still remain in 
the acetylene, and this represents three-fifths of the 
total phosphorus. We cannot discover any statement in 
chemical literature to indicate that hydrochloric acid can 
extract this residual gaseous phosphoretted hydrogen ; 
and so we cannot accept it as a rational purifying agent. 
Moreover, if the acid were used strong, a good deal of 
its vapour would be carried over, and although calcium 
chloride generally contains a fair amount of free lime 
which would hold the fumes, if hydrochloric acid were to 
be employed as a purifier, we should prefer to wash the 
gas in some distinctly alkaline liquid before finally drying 
it. A somewhat similar idea has been published about 
sulphuric acid. Dilute sulphuric acid we believe to be 
inert, the strong acid decomposes phosphoretted hydrogen, 
but it also combines with acetylene, and is therefore cer- 
tainly not to be recommended. 

There is another little matter hardly conducive to the 
welfare of the acetylene industry upon which we can only 
touch lightly. In some quarters an unfriendly spirit is 
observable between the two branches of the trade. It 
strikes us that if there is no apparatus on the market fit 
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to use, the manufacture of calcium carbide should either 
be abandoned, or the makers should enter upon the con- 
struction of efficient generators ; contrariwise, if none of 
the carbide on the market is up to its guaranteed quality, 
the generator builders might well take steps to protect 
their interests. 

Having thus pilloried several enemies of the acetylene 
industry, justice demands that we should conclude by 
mentioning one or two of its friends. With the present 
price of coal—if there is a present price—the cost of coal 
gas must increase everywhere, as it has already begun to 
do, and the effect should be more noticeable in those 
small towns and villages where the works are not pro- 
vided with plant for making carburetted water-gas. An 
advance in coal must mean a rise in coke, and a rise in 
coke must increase the cost of making carbide; but 
whereas coal is the sole raw material consumed in the 
production of country gas, coke is only one of the two 
materials required to yield carbide; and it is not probable 
that all the manufacturers of the latter must be always 
and entirely dependent upon supplies of this form of 
carbon. Already the prices charged by the smaller gas under- 
takings are favourable to acetylene, for the incandescent 
mantle is by no means ubiquitous; and when the makers 
of coal-gas are compelled to advance their charges, it will 
be found that the ‘‘ten-bob rise’ of which Punch sang 
sadly last winter is a ‘* joke,” primarily to the manufac- 
turers of calcium carbide. 

In Great Britain carbide still stands at about £22 per 
ton, while it is worth about £16 at Hamburg. We 
have good reason to believe that a fall must take place 
shortly in this country, and we hope it will occur in 
time for the coming winter. Ultimately, though we 
believe not till after the next season, there may be £15 
carbide on the English markets; and thus acetylene 
should become more popular. Hitherto the new gas has 
not spread here with the rapidity to which its merits 
entitle it; but the prospects of the industry are becoming 
distinctly more favourable. Cheaper carbide, dearer coal- 
gas, disappearance of firms building faulty generators, 
elaboration of better methods of purification, more 
efficient and permanent burners, removal of prejudice 
against acetylene as a novelty, less incorrect writing in 
the press,* more sensible treatment by—some of—the 
fire insurance officials, all these things seem to be 
working together to the advantage of a most convenient, 
beautiful, and hygienic artificial illuminant. 


PARIS EXHIBITION—LIGHTHOUSE 
ENGINEERING. 

Peruaps no branch of engineering science has under- 
gone more marked development in the eleven years inter- 
vening between the Paris Exhibition of 1889 and that of 
1900, than the design and construction of lighthouse 
apparatus. The exhibits to be shown at Paris form an 
interesting record of the development of this branch of 
engineering during the past decade, and largely illustrate 
the important work of the late M. Bourdelles, Inspecteur 
Général des Ponts et Chaussées, in connection with the 
introduction of the “ feu-éclair” type of apparatus in 
combination with his beautiful application of mercury 
rotation, now so well known to lighthouse engineers. 

Since the days of Fresnel, no such radical innovation 
in lighthouse design has taken place as that entailed by 
the adoption of the ‘\feu-éclair”’ apparatus, involving as 
it does the reduction of the flash length from an average of, 
say, 4seconds (as in England) toa mere fraction of 1 second, 
with a corresponding reduction in the period intervening 
between the flashes. The initiative in this matter was 
taken by the French Lighthouse Authorities, and the 
lights which have been designed by French engineers 
have usually a flash of from ,'; to } second duration, the 
intervals between the flashes being also small, from, say, 
3 seconds, and even less, to 7 seconds. In group flash- 
ing lights of this character the intervals between the 
flashes are about 2 seconds, with periods of 5 to 15 
seconds, the flashes being arranged in single, double, 
triple, and even quadruple groups, as in the older forms of 
apparatus ; the well-known arrangement of group flashing 
optics having been originally introduced by the late Dr. 
John Hopkinson, F.R.S., in 1875. 

In England the Trinity House, until quite recently, 
adhered to the old system of long flashes and compara- 
tively long periods. During the last four years, however, 
at certain important lighthouse stations, modern quick- 
flashing apparatus have been installed; of these, that at 
Lundy may be taken as a type, with flashes of } second 
duration. The Lundy light, established in 1896, is 
rotated over mercury, this being the first apparatus of 
the kind established by the Trinity Corporation. In 
Scotland, the Isle of May electrical apparatus has a 
quadruple system of } second flashes. It can be readily 
understood that the “ feu-éclair’’ apparatus enables a far 
higher intensity of flash to be obtained than had hitherto 
been possible, without any increase in the luminous power 
of the burner or other source of light; for this result 
depends entirely upon the greater ratio of condensation 
of light employed, panels of greater angular breadth 
being used with a higher rotary velocity. It may seem 
strange to those unacquainted with the physiological laws 
governing the observation of light by the human eye 
that a flash of 4; second, as is now in use, is sufficient for 
all practical purposes, but the work of numerous physi- 
ologists and physicists, among these Plateau, Helm- 
holtz, Wundt, Bloch, and more especially Charpentier, 
confirm completely the experimental results obtained by 
M. Blondel at the Dépét des Phares. | 


* A further improvement in this direction is still to be wished for. In 
one of the most recent issues of a journal which, we understand, is the 
“official organ” of the carbide industry in this country, the discovery 
or invention of three new forms of acetylene gas was mentioned. Two of 
these isomeric hydrocarbons were well-known purifying materials, 
the third was the mixture of acctylene with air, which has just been 
prohibited by the authorities. 

t Société de Biologic, July, 1885, ‘* Recherches sur la Persistance des 
Impressions Rétiniennes.” ‘Les Feux Eclairs ct la Perception Physiolo- 
gique des Eclats Instantanés,” 


These researches have been made to determine the 
exact time which an intense ray of light falling upon the 
retina requires for full perception, and it has been found 
that this period varies from ‘08 to *125 second. The 
French lighthouse service accordingly fixed the standard 
duration of flash at ,'5 second. This length of flash 
therefore represents the standard of maximum efficiency 
of a light, and any increase in the duration naturally 
results in a corresponding diminution in the intensity of 
the light, other things being equal. It should be pointed 
out that it is sometimes advisable to increase the flash 
slightly, on account of local and practical considerations, 
but this increase need seldom be carried beyond } second. 
It has been urged that such short flashes are insufficient 
for the purpose of taking bearings, but the utility of a 
light in this respect does not seem to depend so much 
upon the actual length of the tlash as upon its frequent 
recurrence at short intervals. 

Messrs. Barbier and Benard are exhibiting a fifth- 
order flashing lights, giving one flash in every second ; 
this is doubtless the extreme to which the movement 
towards the reduction of the period of flashing lights has 
yet been carried. Extensive inquiries among nautical men 
made by the French authorities and others tend to prove 
that “ feux-éclairs” give entire satisfaction from every 
point of view.’ It has naturally been found impracticable 
to revolve the apparatus, sometimes weighing between 
two and three tons, at the high rate of speed necessary in 
feux-éclairs, by means of the old system of roller 
carriages. It is now almost the universal practice to 
carry the rotating portions of the apparatus upon a 
mercury float as invented by the late M. Bourdelles. 
This beautiful and simple piece of mechanism is used not 
only for the high-speed apparatus, but also generally for 
the few examples of the older type still being constructed. 

The mercury float has been so frequently described 
that it is unnecessary to enter into a full and detailed 
description of it here, except to point out that an im- 
portant difference exists between the type usually con- 
structed in France and that now frequently and generally 
designed by English engineers. In the former the float 
is made often of small diameter and comparatively large 
section, and in many of the older types, at any rate, is 
carried at a much lower level than the optic, the revolv- 
ing parts being steadied in the horizontal plane by means 
of a central spindle working in upper and lower bushes, 
the Jamps, burners, oil reservoirs, c., generally revolving 
with the lens table. 

In what may be called the English type the rotary 
arrangements are in some respects simpler, the lenses 
alone revolving with the float, the lamps, &c., remaining 
fixed in the space surrounded by the pedestal and optic. 
For some of the smaller lights constructed, ball bearings 
have been successfully adopted, notably by the United 
States Lighthouse Board, and in a light constructed in 
1897 for Cape St. Blaize Lighthouse at the Cape of Good 
Hope. 

A further development of the feu-éclair system has 
recently been made, and has been embodied in a first- 
order light now being constructed by Henri Lepaute et 
Cie., and which will eventually be erected at Cape Byron, 
New South Wales. The feature of this system consists 
in securing the advantages of a group-flashing light of 
high intensity in an optic consisting of one panel only, 
combined with a dioptric mirror, or at most in a bivalve 
optic. The requisite flashes to make up the group are 
produced whilst the apparatus makes successive complete 
revolutions, the long eclipse intervening between the 
groups being secured by a total occultation of the light 
during one or more revolutions. Thus an optic with one 
panel of 180 deg. in azimuth and 170 deg. in altitude, 
with a dioptric mirror of 180 deg., and which represents 
the highest possible intensity efficiency for a given order 
of apparatus, can, when rotated in the usual way, pro- 
duce only a single-flashing characteristic, but coupled 
with an occultor obscuring the light during one or more 
subsequent revolutions after a sequence of flashes, this 
same apparatus gives the required group-flashing charac- 
teristic. It will be seen that in order to produce this 
same characteristic by the older method, and with an 
optic of the same focal distance, it would entail a reduc- 
tion of the intensity by one-half, two-thirds, or three- 
quarters, as the case may be. 

Another interesting development in lighthouse en- 
gineering since the date of the last Paris Exhibition lies 
in the direction of permanent lights. The French Depét 
des Phares has established petroleum lamps, burning 
without attention for periods of several months. Flash- 
ing apparatus are in use revolving over mercury and 
driven by motors consuming °*150 ampéres at 4 volts, 
and supplied from batteries of cells. The source of light 
in these apparatus is a paraffin lamp with permanent 
wick, which enables the light to run for three months 
without attention. 

No advance has been made in this country during the 
past decade in the direction of the application of electric 
light to lighthouse purposes, although in France at least 
ten important lighthouses have been installed with electric 
flashing apparatus since 1893, nearly all of these have in- 
tensities exceeding 20,000,000 candles, while several 
attain to powers of 30,000,000 candles. 

The production of burners for both oil and gas, giving 
a higher intrinsic brightness or intensity per unit 
area of the flame than the older forms of burners, has 
received considerable attention of late years. The well- 
known Douglass—oil and gas—Trinity House, I’resnel, 
Doty and Wigham—gas—burners, although capable of pro- 
ducing, especially in the larger sizes, high luminous 
powers, have been surpassed as regards intrinsic 
brightness, i.c., intensity per unit of flame area, by 


certain types of burner constructed during the past | 


three or four years. In the French service the Auer 
burner is now used largely. This consumes either oil 


t () “ Notices sur les Appareils d’Eclairage exposés 4 Chicago en 1893, 
par le Service des Phares,” Paris, 1893. (2) Société d’Encouragement pour 
I'Industrie Nationale, Apri), 1893, ‘‘ Les Progrés Récents de l'Eclairage des 
Cotes,” par Jean Rey. 


| is hoped that with more extended experience in the ma 
an 


gas, or ordinary enriched coal gas with an incand 
mantle, giving an intensity of 270 candles in a hj hit 
centrated area. Among the lights served by th Y Con. 
burners in France are those at Chassiron, ‘first Aver 
Armen, second order; and Isle de Groix, first ome 
facture of the mantles it will be possible to use q hi 
pressure of gas than is now admnissible, and with a higher 
quent higher intensity of flame. The manufacture ae 
oil gas is carried out by means of a small apparatus 
stalled in the lighthouse. The cost of maintenanes 1 
consumption of oil entailed by the use of the ‘Se 
burner is somewhat less than that of the ordinary 12 
burners, the consumption being considerably smaller 
An important point to be noticed in this conneetioy ; 
that the Auer burner, together with the oil gas produc 
require so little attention that in the French servi 
keepers in charge of these are able to sleep during ther 
watches. That this is possible shows that these burnen 
require very much less attention than the ordinary light. 
house oil burner in general use. seins 
Acetylene gas burners have hitherto failed to prody, 
the high intrinsic intensity possible in the Auer burnes: 
but should it be found practicable to use acetylene 
connection with a mantle, still higher intensities may be 
possible. The Trinity House has used for lighthous 
purposes clusters of Welsbach incandescent mantle 
burning ordinary coal gas, with successful results, |; 
may be interesting to note the rapid extension that th; 


feu-éclair system has made since its introduction by y 


Bourdelles about the year 1892. Among the countria 
and English colonies where feux-éclairs have been, or ay 
being, established are the following :—England, Frane 
Russia, Italy, Spain, Greece, Germany, Denmark, Swedey, 
the United States, Mexico, Chili, Japan, China, the 
Argentine Republic; New South Wales, Western Ajs. 
tralia, the Cape of Good Hope, and other British Colonies, 
This revolutionary change has come about in the short 
space of eight or nine years. In France alone thirty-one 
lights of this type have been installed since 1892, ~~ 

In future articles we hope to deal more fully with this 
subject, as illustrated by the examples shown at the 
Exhibition. 


THE CRISIS IN THE TIN-PLATE TRADE, 


WHEN we referred to the difficulties in the South 
Wales tin-plate trade,a month ago, they resolved them. 
selves into a simple demand for an advance of wages, 
the men abandoning their claim to 15 per cent., and 
asking 5 per cent., and the employers making a condi. 
tional offer of 24 percent. It seemed impossible that 4 
controversy narrowed to so small an issue could result in 
a strike, and the general opinion was that blame would 
rest upon whichever party it was who forced matters to 
that climax. During May, however, the position changed 
considerably, and at the moment there are all the signs 
that another of the crises which have so disastrous) 
affected the British tin-plate manufacturer and propor. 
tionately encouraged the rival industry in the United 
States, will commence at the end of the present mont! 
The employers’ offer of 24 per cent. was made on certai 
not very intelligible terms, and as they were not 
accepted the proposal was withdrawn. The workmen, 
or a portion of them, thereupon submitted that th 
question should be referred to arbitration, and that was 
refused for reasons somewhat easier to understand, sin 
it would have involved an examination of the manufac: 
turers’ private ledgers and contract books, which has 
always been a stumbling-block in the way of arbitration 
in trade disputes. Here was a deadlock, and it led toa 
singular development. The members of the Tinsheet 
and Millmen’s Union, together with the Dockers’ Union, 
expressed their willingness to accept the old 1874 list of 
prices, if it were re-established for twelve months certain. 
The Steel Smelters’ Union, on the other hand, insisted on 
the 5 per cent. advance, with, in addition, an annual 
holiday in the first week of July; and on Saturday it 
was resolved that. if this claim were not complied with, « 
month’s notice to terminate contracts should be handed 
in next Monday. Superficially, it would appear that Mr. 
Thomas Phillips and Mr. Ben Tillett, as representatives 
of the tinmen and the dockers, were acting in the 
interests of peace, and only Mr. John Hodge and the 
steel smelters were the advocates of no compromise. 
Asa matter of fact, both propositions are equally i 
admissible from the manufacturers’ point of view. Nor, 
for any practical purposes, are the personal divisions in 
the men’s ranks material, for if the steel smelters ceas? 
work they would as effectually dislocate the trade as 
though the strike were general. 

With a little more tact and conciliatory spirit, early in the 
year, oreven at the end of March, the South Wales manufac- 
turers might have avoided the crisis which is now threatel 
ing; or at least they might have postponed it until a time 
when they could have faced it with less certainty of loss, 10 
inatter how a strike terminated. Three months ago the 
Employers’ Association could claim to be strong, and, it 
outward appearance, united. ’rices of tin-plates had not 
declined so seriously; the raw materials, steel bars pa 
ticularly, were at a lower figure ; and remunerative C0! 
tracts were being entered into which will occupy may 
months to complete. The opportunity was missed, al 
now tin-plate makers are saying that they positively ca! 
not afford to restore the 1874 list for a fixed twelvemonth, 
or raise wages either to the men’s demand or to their ow" 
offer of 2} per cent.; while there is a widespread in 
pression in South Wales that the unity which 
was said to prevail among them is shaken, not 
so much by open defection as by divided opiiol 
on the policy of proceeding to extremities while ‘ 
margin of profit, small perhaps, still remains on ordels 
in hand. If the workmen are not of one mind, no more 
are the employers; but the differences among the me 
relate to the best mode of obtaining a common el 
among the manufacturers they are represented m 
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the everlasting friction between the owners of large works 
with the newest machinery and the smaller makers 
whose antiquated plant is inadequate to the competitive 
struggle of to-day. One respected authority in the tin- 
plate trade, indeed, appears to accept this version of the 
situation. The remedy for these recurring disputes is, 
in his view, for the men to follow the machinery. Let 
them flock to the largest mills with the newest equip- 
went, and they will be able to earn the wages they 
demand. It is sound economic advice, probably; but it 
suggests the unpalatable truth in the theory of the sur- 
vival of the fittest. The inferior unit is the last to welcome 
or accept the axiom that the weakest must go to the wall. 

It must be granted, however, we suppose, that a 
considerable number of South Wales tin-plate firms are 
so circumstanced as to be unable to satisfy the work- 
men’s requirements. We have seen some figures which 
vartly bear out that contention, and which may be use- 
fully tabulated as follows, with the remark that they 
illustrate the exports, value, and cost of production for 
the March quarter of three successive years :— 

1808. 1899, 1900 


Exports, tons ... 77,500 52,278 70,500 
Value of ditto ... £836,125 £590,484 £996,801 


Value per ton ... £10 15s, 9d. ... £11 5s, 10d... £14 2s, 1d. 
Average price of 


steel bars per 


Value of iron re- 
quired for ton 
of LC. tin-plates 6s. 6d. 7s. 1d. 5 13s. 
Left for all other 
3 6s. Od. £6 6s, 3d. £6 4s, 1d. 


purposes... 
The exports and values are taken from the Board of 
Trade returns, and the other figures are worked out by a 
practical tin-plate maker. So far as they go, they appear 
to prove that the increase in the value per ton in the 
first quarter of the three years—from £10 15s. 9d. to 
£14 2s. 1d.—was absorbed in the greater cost of materials, 
leaving the sum “left over for all other purposes” 
actually a trifle less than it was two years before. 


NOTABLE INCIDENTS IN EARLY OCEAN STEAM 
NAVIGATION, 
No. IL. 
THE REPAIR OF THE DAMAGED PROPELLER OF THE 
GREAT BRITAIN STEAMSHIP, 

In an illustrated descriptive article given in our issue 
of October 18th, 1893, of the pioneer Atlantic screw 
steamship Great Britain, it was incidentally mentioned 
that on her first voyage from Liverpool to New York and 
back, nothing specially noteworthy occurred in connec- 
tion with the ship or her propelling machinery; but, on 
essaying a second voyage, which it was hoped would be 
equally successful, the sequel showed that it was one full 
of stirring incidents, with results that gave evidence of 
the splendid qualities of the ship as a sailing vessel, and 
brought about achange in the form of her propeller which 
was adopted in all succeeding screw steamers. It is, then, 
the damage sustained on this eventful voyage by the 
propeller first fitted to the Great Britain, and the means 
by which it was repaired in New York harbour in 1845, 
that form the subject of this article. 

It will be remembered by those of our readers 
who had the opportunity of perusing the article 
in the issue of THE ENGINEER above referred to that 
the Great Britain left Liverpool on her second voyage 
to New York on September 27th, 1845, and for the 
first ten days of the outward passage experienced 
very heavy weather. When but five days at sea, in 
a heavy squall, her foremast went over the side, 
carrying with it all its running and standing rigging. On 
October 11th, three arms of her six-bladed screw pro- 
peller broke off; and two days afterwards the ship was 
found to be among the Shoals of Nantucket, which she 
did not clear till the following day—October 14th—reach- 
ing Sandy Hook at 11 p.m. the same night. 

Now, it was in getting rid of the wreckage of the fore- 
mast and its wire rigging that the propeller got damaged, 
and had to be repaired before the ship could attempt the 
passage home. There being no graving dock in New 
York harbour, the ship had to be put on what was then 
known as the Section Dock, where, by means to be 
described, she was lifted bodily out of the water and the 
necessary repairs effected. As this dock was an ingeni- 
ous application of hydraulic power—a similar contrivance 
not having since been seen in any port or harbour known 
to us—we have pleasure in briefly describing and illus- 
trating by earl 0g so far as memory serves us, the 
arrangement of the apparatus, with its principle and 
mode of action in the raising of a ship. 

As there is comparatively little rise and fall of tide in 
New York harbour—about 5ft. 6in.—and little or no 
assistance is afforded by it in docking a ship, the apparatus 
capable of lifting a large vessel bodily until high and dry, 
had necessarily to be of substantial construction. In Fig. 1 
we give a comprehensive view of the general arrangement 
of the Section Dock, in which it will be seen that it con- 
sisted of two narrow jetties—sufliciently wide apart to 
admit between them a fairly broad vessel—formed of 
open braced piling projecting out into the river from the 
quay side for some 800ft. or 400ft. To the heads of the 
piles were firmly secured continuous longitudinal beams, 
and upon the quay were fitted two horizontal hydraulic 
cylinders with their rams and crossheads; to the latter 
were attached a series of stout chains that ran along 
the tops of the jetties, and passing over suitable guide 
rollers depended at intervals into the water beneath, 
where they were secured to the end beams of strong 
— grids, which spanned the distance between the 
etties. 

In Fig. 2 we give an elevation of one of these jetties, 
and in Fig. 3 a cross section of both, showing one of the 
Suspended grids in position. The end beams of each of 
these were trussed, as they had to carry the intermediate 
bars as shown. The dock bottom was thus divided up 
into “sections” to lessen the number of suspension chains 


for attachment to the hydraulic rams crossheads. On the 
middle line of the dock bottom, as shown in Figs. 1 and 
3, keel blocks were secured to the end beams of each 
section by dogs, hinged shores being also provided for 
supporting purposes. 

The modus operandi when a vessel was to be lifted 
was as follows :—As many of the sections of the dock as 
were required for the length of the vessel to be lifted, 
were sunk sufficiently low in the water between the 
jetties to allow of the vessel being hauled in and placed 
fairly over the keel blocks, the ship being previously 


On lifting the ship out of the water it was found that 
two of the six arms with their blades had been broken 
off the propeller close to its boss, and a third blade was 
missing from one of the remaining arms. Fig. 4 is a 
sketch of the propeller as originally fitted. It was 
entirely of wrought iron, the boss with its six arms being 
a single forging, each of the arms having attached to it 
by rivets a wrought iron blade of the shape shown. 
Fig. 5 shows the propeller as it appeared when the ship 
was lifted out of the water. The repair to it consisted in 
shifting the blade A to the arm B, so as to make the 


Fig 2 Elevation on Line A.B. 
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lightened of all cargo, kc. When in the desired position, 
water was pumped into the hydraulic cylinders until all 
the lifting chains were taut and equally stressed. The 
shores were then adjusted to the ship’s sides, and all 
being in readiness, the water-pressure pumps were put 
on and kept working until the surface of the dock bottom 
was a little above the water. Grab hooks, working in 
brackets bolted to the jetties, were then put in gear with 


Fio 3. Cross Section of Dock 


the lifting chains, and thus retained the dock sections in | 
suspension, further security in this direction being ensured | 


by the water being locked in the hydraulic cylinders. 

For the reverse operation. or the putting the vessel 
again afloat when the repairs were completed, it was 
only necessary to take the strain off the grab hooks and 
open the water-release cocks on the hydraulic cylinders, 
when the ship by her weight would cause the sections of 


Fig +. Propeller es First made. 


Fig5.Damaged Propeller Repaired . 


Fig !. Plan of Section Dock 


three balance, and renewing the loose rivets found in 
them. On this being effected, the ship, having had her 
bottom thoroughly cleaned while detained in the dock, 
was again put afloat in the way previously explained, and 
shortly after started on her return passage to Liverpool. 
Now it was on this adventurous passage home that the 
good qualities of the ship as a sailer were shown, and 
proof given that a three or four-bladed screw propeller, if 
properly designed and constructed, was more efficient 
than a six-bladed one; for after the ship left New York 
on this eventful passage, excellent way was made by her 
until 11 p.m. of October 30th, when thumping was heard 
at her stern; and on the engines being stopped and 
reversed, an arm of the propeller with its blade broke 
short off. On proceeding, the ship still made good way 


| until 8 pam. of November Ist, when another blade was 


lost; the remaining one going on November 6th, leaving 
but half an arm and the stump of another. 

There being no further use for the engines, they were 
finally stopped about noon of November 8th, with the 
half arm of the propeller in such a position as not to 
impede the vessel’s progress. All possible sail was then 
set on the ship, and it was from this point in her passage 
up to the time of her arrival off Point Lynas, and taking a 
pilot—8 p.m. of November 17th—that her sailing qualities 
were the admiration of all on board; for it was remarked 
that at the time her engines were stopped both the wind and 
the sca got up, but despite the weathcr, she sailed and 
steered admirably, making from 10 to 11 knots. Thus 
ended this very eventful voyage of the first serew steamship 
that ever crossed the Atlantic, at a time in the history of 
its navigation by steam, when the facilities for the repair 
of such a large ship were far from perfect in the principal 
harbour of what was at that time known as the New 
World. 

Consequent on the good way made by the ship with 
the repaired propeller— 
so long as it existed—as 
compared with it when of 
its original form, the 
Great Britain was on her 
next voyage fitted with a 
cast iron screw with four 
fan-shaped blades, which 
was retained until the 
vessel passed into the 
hands of Messrs. Gibbs, 
Bright and Co., who had 
her fitted with new oscil- 
lating engines of half the 
power of her original ones 
driving a three-bladed 
screw, a sketch of which 
we gave in THE Enat- 
NEER of November 26th, 
1897, 

The Great Britain’s six- 
- bladed screw was, we 
believe, the first and last 
of the type fitted to a Bri- 
tish steamship, the ex- 


the dock bottom under her, to descend until she was | perience gained on the passage home above recorded 


water-borne and free to be moved where desired. 


It | having finally settled the question as to the number of 


was, then, by the aid of this ship-lifting appliance we | blades a screw propeller should have. 


have thus briefly described and illustrated, that the ex- 
amination and repair of the damage done to the first 


Mr. Puuie Warts, Naval Architect and Director of the 


screw propeller fitted to the Great Britain was rendered | Warshij-building Department at Elswick, has been elected a Fellow 


possible in the harbour of New York in 1845, 
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! of the Royal Society, 
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SOME USES OF ALUMINIUM. 


In the course ofan article on the “ Progress of Aluminium,” 
published in our issue for March 23rd last, we reviewed at 
some length the chemical and physical position of the metal, 
discussing its method of production and its power of resisting 
atmospheric attack; it may therefore now be interesting to 
consider the uses to which aluminium is being put, or what 
is more particularly its industrial value at the end of the 
nineteenth century. 


that its monopoly in the manufacture is good in law, is the 
sole source of supply in this country, has been subjected lately 
to some uncomplimentary criticisms in several of the financial 
organs. The Neuhausen Aluminium Company has recently 


declared a dividend of 13 per cent. on its ordinary shares, its | 


rate of distribution having steadily increased since the incep- 
tion of the concern; whereas the English company has only 
succeeded in paying the 7 percent. cumulative dividend on its 
preference shares up to October, 1897, the ordinary capital not 
having yet ranked for dividend. This state of affairs naturally 
induces the financial experts to institute comparisons not 
always in favour of the English firm. It is, however, only 
fair to point out that the Neuhausen company, and the French 
company which pays 7 per cent., have been selling since 1888 ; 
the British Aluminium Company, founded in 1895, only com- 
menced to sell in the summer of 1897, so that in less than 
three years’ working—and during the whole time its plant has 
been in process of development—it has succeeded in earning 
between 3 and 4 per cent. on all its capital with the exception 
of the ordinary stock, none of which has been issued to the 
public. 

Of what is perhaps the chief present use of aluminium, viz., 
its employment in the metallurgy of iron, there is little or 
nothing to report beyond the fact that this method of obtain- 
ing more fluid cast iron and steel, and consequently sounder 
castings in either substance, is becoming increasingly general. 
In some instances sufficient aluminium is added to the ladle 
to yield a “special” steel, which is essentially an iron- 
aluminium alloy, containing very little of the latter metal. 
More frequently the proportion is selected so that the alumi- 
nium serves merely as a chemical purifier or temporary 
ingredient. It does not seem practicable to give precise 


Among chemical manufacturers aluminium is beginning to 
secure more general employment. Apparatus constructed 
therewith has been tried satisfactorily in certain stages of the 
preparation of alizarin, stearin, xylonite, and citric acid ; the 
advantage being either greater durability, a better coloured 
product owing to the absence of copper or iron compounds, 
non-toxicity owing to freedom from copper or lead, or simply 
a saving of weight in the plant. It is unfortunately impos- 
sible to give details in this direction, for the manufacturers 
are extremely reluctant to divulge what they are pleased to 


. ... | regard as trade secrets. Messrs. Dreyfus and Green have 
In the first place, it may be remarked that the British t i 
Aluminium Company, which, having already demonstrated | 


directions as to the proper amount to introduce. It varies | 


with different grades of iron and steel or the different manu- 
facturing operations, and must be determined by experiment ; 
but when once the necessary data have been collected, the 
saving in wasters far more than compensates for the trivial 
cost of the aluminium consumed. The trade in cooking 
utensils of all kinds is still progressive. There appears 
possibly a regrettable tendency of the public to buy, or the 
makers to advocate, stamped vessels, whereas cast saucepans, 
&c., are distinctly preferable. The latter can be thickened at 
the bottom and edges so as to protect them from bruising, 
and also, being thicker, are less liable to “burn” the food; 
but it is evidently a regular feature of the present day for the 
public to prefer initial cheapness before durability, or, in 
plain language, to prefer apparent to real economy. ~ 

The British Admiralty has been fully convinced that 
aluminium is a metal worthy of consideration and adoption. 
About three years ago six torpedo boat destroyers of the Bat 
type were fitted by the contractors with aluminium bed- 
plates for their electric light engines and dynamos. These 
were prepared from the identical patterns which had been 
commonly used in making the ordinary iron castings. The 
aluminium fittings weighed 14 cwt. per set, the iron 4} cwt., 
and the new bed-plates have proved quite satisfactory. More 
recently about three tons of aluminium have been employed 
per ship in the Condor and Rosario gunboats, built at Sheer- 
ness, the metal being adopted in the construction of the gun 
racks, mess racks, &c., as castings, plates, angles, rivets, and 
screws; and it is calculated that a saving of six tons in 
weight above the water-line has thus been effected in each 
vessel. Such figures as these are more conclusive than 
words in demonstrating the economy possible to the user of 
aluminium wherever dead weight has to be moved about; 
and it will be noticed that many similar occupations can be 
found for the metal both in the Navy and the mercantile 
marine without even approaching the vexed question of 
the permanence of aluminium when exposed to sea water. 
At the present date aluminium is entering largely, and 
wherever possible, into the construction of the electrical 
appliances of a battleship and a cruiser which are being 
built for the English Navy; and similar remarks also apply 
to the Viper. 

In contradistinction to the Admiralty, the British War- 
office, if we may lay vet another sin on the head of the 
popular scapegoat, is still ‘ considering ’’ whether aluminium 
possesses any advantages for military equipment. Many of 
the volunteers in South Africa have aluminium water-bottles 
and mess tins; but if any of the regulars carry such articles, 
it is only by way of “experiment.” It might occur to any 
person not connected with Pall Mall that one method of 
attaining the officers’ desire — less weight for the cavalry 
horses—should be the adoption of the lightest industrial 
metal that is capable of withstanding the atmosphere and a 
fair amount of bad usage; but, of course, this is only a silly 
idea held by the man in the street. No doubt, by the time 
the present war is over, and there is no longer any immediate 
anxiety about overworked horses and overloaded infantry, the 
English War-office may realise that in Germany, Russia, 
France, and America, the new metal has been taken up 
seriously by the military authorities for several years past; 
and we have yet to learn that in any instance where aluminium 
has been adopted by foreign nations for a sensible purpose it 
has proved a failure or imperfect success. 

A highly successful employment for the metal has been 
aiscovered in foundries, where the articles manufactured are 
often of the same design. This consists in making the work- 
ing patterns of aluminium. A wooden pattern soon suffers 
at its edges and corners when it is used frequently, so that it 
rust cither be repaired or renewed. If, however, the original 
is kept simply as a standard, the wear is practically negligible, 
and from it one or more aluminium patterns can be cast 
which can be used over and over again. Moreover, when the 
working aluminium pattern becomes injured, or the object it 
represents is no longer in request, it can be melted down 
without much trouble or loss of material, and cast into any 
fresh shape. It is also found that aluminium patterns 


gradually acquire a sort of greasy surface, and separate from 
the sand with peculiar ease. 

With the spread of motor cars, aluminium finds yet another 
grateful trade. We understand that the French aluminium 
Company is supplying nearly one-quarter of its total output 
to the builders of automobiles. 


taken out a patent—No. 20,445, 1898—for the use of vessels 
and apparatus—stills and condensers, we believe—built of 
aluminium for the manufacture of acetic acid, or for the 
manufacture of any substances in which acetic acid is a re- 
agent. 

Aluminium is still making headway as an electrical con- 
ductor for uncovered mains, and has met with the approval 
of the English Post-oftice. At the moment there is nothing 
definite to report; various schemes are being talked of, or 
are under real consideration ; but accounts of them are not 
yet available for publication. 

On a previous occasion we referred to the patented alloy of 
aluminium and magnesium called ‘“ magnalium.” Several 
subsidiary patents have since appeared, in which numerous 
other metals are claimed as minor ingredients of the sub- 
stance. Hitherto, however, we have been unable to obtain 
any exact particulars as to the new alloy, or any authorita- 
tive report on its properties. It does not seem yet to be 
manufactured on a commercial scale, certainly in this 
country nothing much has been done in the matter. We 
understand that magnalium is being carefully studied, and 
if it prove to be a desirable addition to the light alloys of 
aluminium, steps will immediately be taken to place it on the 
English markets. 

The introduction of aluminium into India continues to 
make slow but sure progress. The natives are naturally 
conservative, and much time will be occupied in overcoming 
their prejudices in favour of copper. At present there is no 
prospect of a factory being erected in that land for reducing 
the metal, because this is practically a hopeless enterprise, 
from the commercial aspect, unless some 3000 horse-power 
could be maintained in constant operation to supply the 
local needs. Eventually, we hope, Indian consumption will 
reach the necessary dimensions, and then some of the vast 
stores of water power now idle in the southern districts will 
be provided with “ harness,”’ while perhaps a minute fraction 
of the periodical distress will be permanently abolished by 
the creation of a demand for labour and of a method of living 
which shall not be wholly dependent upon the smiles of the 
fickle goddess Ceres. 


THE CONSERVATION OF THE THAMES. 


In their report just issued for last year, the Thames Con- 
servators state that ‘ further progress has been made towards 
the completion of the deepening of the navigable channel of 
the river from Blackwall to the Nore. In that part of the 
channel, viz., from Gravesend to the Royal Albert Dock 
entrance, which under the Conservators’ scheme is to be 24ft. 
deep at low water of ordinary spring tides and 1000ft. wide 
up to Crayfordness, and 22ft. deep and 500ft. wide between 
Crayfordness and the Royal Albert Dock entrance, there 
remains about three miles to complete by dredging. Further 
dredging for a distance of about 24 miles is required to com- 
plete a channel 18ft. deep and 300ft. wide from the Royal 
Albert Dock entrance up to the Millwall Dock entrance, and 
similar operations have also been carried out on the outer 
edge of the Mucking Flats shoal. The survey made in 1898 
from the Nore Lightship to the Chapman Lighthouse has 
been extended from the latter point for a distance of thirteen 
miles up to the entrance to the Tilbury Docks, and shows 
that an improvement of the channel has resulted at the 
upper end of Sea Reach where the edge of Mucking Flats has 
been dredged, and the channel has maintained itself to the 
dredged depth of 26ft. in the Lower Hope and Gravesend 
Reach, with the exception of a small patch below Cliffe Creek, 
where the depth is from 12in. to 18in. less. | Above London 
Bridge the survey has been completed up to Vauxhall Bridge, 
and shows an improvement of from 1ft. to 2ft.in the depth of 
the channel.” The substitution of five large arches in the new 
bridge for the nine arches of 75ft. in span of the now demolished 
old structure, will materially contribute to not merely the 
amelioration of that reach of the river, but to its general 
appearance as well. A considerable amount of dredging has 
also been carried out in the upper river, in order to main- 
tain the depth of the navigable channel on the up-stream 
side of Staines. 

With the object of improving the navigation and providing 
additional facilities for the more rapid discharge of flood 
water, the tumbling bay at Old Windsor weir has been ex- 
tended on the Berkshire side, and the crest of the existing 
tumbling bay has been lowered. A considerable quantity of 
material was excavated during the year, in order to deepen 
the back-water below the weir, a work which has been for 
some time in course of execution. 

It is not so many years since the pollution of the 
Thames had assumed, from various causes, such gigantic 
proportions as to become a serious menace to the health and 
well-being of both the riverain community and the in- 
habitants of the capital. The drainage excreta, waste and 
bye-products, and every description of noxious and infectious 
refuse, were poured with reckless negligence and indis- 
criminate prodigality into it. The evil was glaring, and yet 
the law at that time was such that the Conservancy 
authorities themselves were powerless to apply a remedy. 
Fortunately for the welfare of the public, this deplorable 
condition of affairs was, if not completely put an end to, 
greatly ameliorated by an Act of 1894, which conferred 
largely-extended powers upon the Conservators, which they 
have continued to exercise with marked success. Particular 
and close attention has been bestowed upon all towns and 
other centres of population within the area of their jurisdic- 
tion, and strict supervision and frequent inspection have been 
exercised in all districts where sewage farms are situated and in 
operation. Samples of all effluents are taken at intervals by the 
analyst of the Conservators, and periodically tested, to ascertain 
if they reach the specified standard of purity. During the 
past year the drainage and sewage of some seventeen townsand 
villages, with a total population of 36,000, have been diverted 
from the local streams and watercourses which constitute 
tributaries of the main river. The Conservators have not 
ceased to bring pressure to bear upon the local authorities of 
those districts and towns where sewerage works have not yet 
been undertaken for the prevention of pollution to the 


Thames. It is satisfactory to observe that in by far th, 

greater number of outstanding cases, the local authorities = 
taking steps to meet the requirements of the Act, and haye 
submitted drainage and sewerage schemes for the approval of 
the Local Government Board. This allusion to the present 
willingness, instead of the former repugnance, and in some 
instances, open hostility on the part of local authorities to 
those under whose control they are placed, is not the least 
encouraging part of the report, It should be mentioned that 
extensive drainage works, involving large expenditure, have 
been recently commenced in towns of some importance, ag 
Thame, Witney, Aylesbury, and Marlborough. It cannot 
however, be said that there have been no recalcitrant local 
authorities, for during 1899 legal proceedings were instituted 
in fourteen cases for non-compliance with the provisions of 
the Act in respect of pollution. It is to be hoped that the 
energetic action of the Conservators of the river Thames 
with regard to the streams and watercourses under their 
jurisdiction, will be imitated by the authorities of our pro- 
vincial cities and towns, and of the urban and rural districts 
generally. The report of Sir William Crookes and Professor 
Dewar on the water supplied to London during April states 
that of the 184 samples examined during the month, all were 
found to be clear, bright, and well filtered. The results of the 
bacteriological examinations show that the London supply 
during the month was of a very high microbal quality, and 
the results of the filtration were highly satisfactory. 

Among minor duties, in one sense, that devolve upon the 
Conservators is that of ig om precautions to prevent those 
in charge of hoppers and barges discharging a great part of 
their cargo, consisting of mud, earth, and excavated material, 
over the side. The Conservators have felt that some supervision 
is necessary for ensuring that the various hoppers employed 
on the river in conveying mud and other material to the sea 
shall not be tipped into the river, and a system for attaining 
this end is now in operation. The materials thus deposited 
at random not merely affect the purity of the stream, but 
act as obstructions to its flow and cause the accumulation of 
detritus and silt in very appreciable quantities. Fifty-five 
sunken vessels were raised by the Conservators’ wreck-raising 
plant during the year, and of these, eight were steam vessels, 
measuring 5367 tons, and 47 were sailing vessels and barges, 
measuring 2465 tons. It is evident from the statistics fur- 
nished that the amount of water contained in the Thames at 
different seasons of the past year fluctuated considerably, 
From January to May there was abundance of water in the 
river, but the supply fell offin June. In the three succeed- 
ing months the average flow over Teddington weir was much 
below 200 million gallons per day, but in October the daily 
average rose to 259 million gallons, which was increased in 
the month of November to over 900 million gallons. Here a 
marked decrease took place in the supply, since it fell in 
December to 475 million gallons. In addition to the duties 
already enumerated, the Conservators of the Thames are 
also charged with the responsibility of watching the various 
private Bills promoted during the session by the metro- 
politan water companies which trench upon their prerogative, 
and might injuriously affect the interests of the trust they 
are deputed to safeguard. In the Session of 1899 the West 
Middlesex Water Company obtained an Act authorising 
them to take an additional supply of water from the river, 
when there was a flow of not less than 190 millions per day 
flowing over Molesey weir. The necessary protective clauses 
demanded by the Conservators were inserted in this Bill, and 
also in that in which the Woking Gas and Water Company 
sought for powers to take a small quantity from the river at 
Laleham. Clauses for the protection of the river were 
inserted at the instance of the Conservators, in the East 
London Water Company's Bill, which was the only other 
Bill introduced, under which an additional supply of water 
was proposed to be taken from the river, but it was thrown 
out by the House of Lords. 

Among new works may be mentioned the completion of a 
weir and a flood channel at Sonning. The construction of a 
weir and flood channel at Penton Hook has been begun, and, 
in connection with this weir, measures have been taken for 
the gauging of the flow of the stream at that point, as pro- 
vided by the Staines Reservoir Act of 1896. The old lock at 
Shepperton has for some time shown signs of failure, and has 
become so defective, and in need of renewal, that a new lock 
is in course of building adjacent to its worn-out predecessor. 
It is intended to place the sill of the new structure sufti- 
ciently low to permit of the admission of vessels of a greater 
draught than formerly. It should be noticed that a very 
important step has been taken with the concurrence of the 
Admiralty for regulating the conveyance on the river of 
explosives, which, when under the control of a Government 
department, or in the service of the Crown, are exempt from 
the operation of the bye-laws of the Explosives Act. As a 
proof of the difficulty of persuading or coercing people into a 
proper recognition of the salutary provisions of the Con- 
servancy Act of 1894, it should be. stated that the enforce- 
ment of them resulted in 283 convictions. The majority of 
these were obtained for the infringement of the bye-laws 
of the Act in discharging ashes and rubbish into the river. It 
may be observed here that there is no foundation for the 
statement that the Thames Conservancy Board has under- 
taken to hand over its piers to the London County Council. 
At the same time it is quite true that the whole subject of 
the use of the piers for steamboat service is under the con- 
sideration of the Board. 

There is no question that the report to which we have 
directed the attention of our readers is of a very satisfactory 
and encouraging description. It indicates unmistakeably the 
excellent work recently performed by the Conservators, and 
renders beyond doubt ample proof of the fact that sub- 
stantial and permanent progress has been made in improving 
the general sanitary condition of the Thames. 


Aw explosion of lyddite occurred on Wednesday even: 
ing at the works of Read, Holliday, and Co., manufacturing 
chemists, Huddersfield. It is stated that the firm is engaged on 
Government contracts for the making of lyddite, and the exple- 
sion took place in an isolated building on the side of the river oppor 
site to the main works. The building was constructed of rough 
stone, and within it lyddite was being dried by steam, According 
to statements made, a mechanic was working in the place, and sparks 
from his chisel ignited a small quantity of explosive. ‘The lyddite 
continued to burn harmlessly although very fiercely, the flames 
rising to a great height until the roof fell in, when a dull rever- 
berating roar startled the whole town. ‘The building completely 
disappeared, houses high upon the hill were wrecked, and many 

late-glass windows of shops in the principal streets were broken. 
‘ortunately, there was no loss of life. It is stated that 250 kegs 
of lyddite, weighing 2 cwt. each, had been removed from the 
building only two hours before the explosion. 
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NOTES ON AMERICAN CORLISS ENGINES FOR 
ELECTRIC TRACTION. 
By Cuas. Day, Wh.Se., M.LM.E. 
No. II. 

Governing arrangements.—Many of the Corliss engines 
are fitted with two governors. One of these governors 
acts in the usual way on the trip gear of both cylinders, 
and thus automatically controls the cut off both in the 
high-pressure and low-pressure cylinders. The other 
governor acts on an independent battle or throttle valve, 
and by means of a simple ‘“ knock-off” arrangement, 
causes the practically instantaneous closing of this valve, 
either in the case of serious increase or decrease of speed. 
This latter governor is usually fixed on the high-pressure 
side, so that the mechanism between it and the emer- 
gency valve may be as direct as possible, and contain few 
joints. The main governor is then fixed on the low- 
pressure side of the engine. This arrangement of double 
governor is better than a single governor controlling the 
trip gear, and also fitted with a knock-off gear, inasmuch 
as this last-mentioned arrangement loses all control if 
the governor sticks in any one position. Further, with 
separate governors, the safety governor can have a lower 
sensitiveness than the main governor, and thus have a 
greater range of speed than can be allowed when one 
governor only is used. 

The importance of having good governor control is 
readily recognised when the great changes of load which 
may occur with an electric tramway or railway are taken 
note of. If the load is produced by a few heavy trains or 
cars it will probably range from no-load to 25 per cent. or 
even 50 per cent. overload, and the change from no-load 
to the maximum may occur in a few seconds. On the 
other hand, if the load is made up of a large number of 
cars, itis improbable that it would ever occur that none 
of the cars were taking current, thus leaving no load on 
the engines, or that all the cars were moving at once. 
The average load fluctuation which occurred in three such 
stations where I watched the ammeter for a while 
appeared to be about 30 per cent. The governors are 
usually driven by either single or double belts. 

It may here be mentioned that a very large proportion of 
the governors are of the ordinary pendulum type—Fig. 4 
—often without, or with only moderate, centre weights 
and running at rather slow speeds, in some cases 60 
revolutions per minute. With such governors the re- 


Fig. 4-PENDULUM MOTOR 


markably close speed regulation for large changes of load | 
which is sometimes spoken of is quite out of the question, 
and the engineers of many American stations stated that if | 
the speed kept within 3 or 4 per cent. of normal they would 
be highly satisfied. As for traction work with direct 
current, this degree of regulation was sufficiently close. As 
an instance of very fair governing under extreme changes 
of load, the engines of the New York and Brooklyn 
Bridge Railroad Company may be taken. These engines 
are vertical single-cylinder engines made by the South- 
wark Foundry Company, the valves and valve gear being 
of the Porter-Allen type, the governor being of the Porter 
high-speed type and altering the position of the block in 
a slotted link. The cylinder is 30}in. diameter by 36in. 
stroke, and the normal speed is 100 revolutions per minute. 
The fly-wheel is 16ft. diameter, and weighs about 17 tons. 
The load here, owing to the gradients and to the small 
number of trains running, varied during my visit from 
0 to 900 amperes, the average voltage being 540, and the 
speed variation, as shown on a Schaffer and Budenberg 
speed indicator, was between 95 and 101 revolutions per 
minute. 

Design of dashpots.—On° most engines for electric 
traction there are periods of light load in slack times of 
the day or during the night, hence it is very essential 
that the dashpots be such as will effectively close the 
steam valves at very light loads. The ordinary spring- 
loaded dashpot has often failed on this score, as with a 
very early cut-off the spring is not compressed much 
beyond its initial compression, and, therefore, has not its 
ful) power to close the valve, whilst at the same time 
the power required to close the valve is greater than at 
later cut-offs, owing to the slight port opening, combined 
with heavy initial condensation at light loads, causing 
the pressure in the cylinders not to reach the pres- 
sure on the back of the valve, thus the valve is 
not so nearly brought into balance as at heavier loads. 
To meet this:condition the dashpots usually made by 
American builders are of the vacuum type, and have a 
practically constant closing force. Similar dashpots are 
much used on the Continent, and are not unknown in this 
country, although not widely adopted. They work 
quietly and with reasonable certainty at all loads. An 
illustration of one of these dash pots is given in Fig. 5, 


Pipe arrangements.—Quite a large proportion of the 
engines in American traction stations have the steam 
pipes so arranged that they can work with either cylinder 
disconnected—see Figs. 2 and 3. This, of course, is 
simply a matter of pipe arrangement, and many will 


obtained compensates for the extra complication of 
valves and pipes. It is, however, interesting to note 
that the pipes are so arranged ; whether the plan is 
advised by the engine builders or demanded by the users, 
I cannot say. Many of the cross-compound engines, 
both vertical and horizontal, have large re-heaters on the 
pipes between the high and low-pressure cylinders, but I 
was unable to obtain any information or data to show 
whether such re-heaters had proved advantageous or not. 
Much depends on how often an engine is stopped and 
started, as there must be an initial loss in warming up 
large receivers which might be counterbalanced. Any 
gain is obtained whilst the engine is running, if the run is 
short, as, say, the before-breakfast period in a mill. Also 
it is probable that the value of a re-heater is materially 


Fig. 5-AMERICAN DASHPOT 


affected by whether the load is steady or otherwise. 
large receiver space which usually accompanies a receiver 
| is certainly not advantageous from the point of view of 
| governing, even though automatic control is extended to 
| the steam valves of the low-pressure cylinder. If it is 
'not so extended, or if the governor acts on a throttle 
| valve, receiver space between the high and low-pressure 
| pistons becomes decidedly objectionable if the load is of 
| a variable character. 

Lubricating arrangements.—A gravity system of lubri- 
cation is that most generally adopted for the principal 


| bearings. The oil from the main bearings, crank pin, | 


| crosshead pin, slide, and excentrics, is usually drained to 


| a sort of well under the crank and from there is led to an | seriously disturbed the speed. 
| oil main, which is connected with all the engines in the | there would be a rapi 
| station. 
| duplex type—which pumps the oil to a tank fixed high up | wheel would drop quickly until the short circuit was 


This main goes toa pump—often of the ordinary 


Fig. 6—AMERICAN FLY-WHEEL 


question whether, with well-made engines, the benefit | 


om 
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placed midway between the arms they are at the poi 
of maximum rim stress even if the net rim section — 
uniform. In one fly-wheel rim which I measureg ee 
body of the rim was 15in. by 18in., t.e., 270 square ing} : 
sectional area. The recesses for the heads of the shrung 
ties are each Sin. wide by 6}in. deep, and thus cut = 
8in. by 6}in. by 2in. = 100 square inches, or nearly 39 * 
cent. of the section. This reduction of section at kad 
which ought rather to have an excess could, of coun be 
obviated, and I merely draw attention to it = 
commonly existing fact. 

The manner of securing the arms to the boss mi tht 
also be noted. From Fig. 6 it will be seen that fhe 
boss is in two parts with large circular flanges = 
tween which the arms are bolted, each arm having three 
bolts in double shear. In several wheels which I 
examined the arms did not butt together, thus any one 
arm which may have imperfectly fitting bolts does not 
derive support from its neighbour. With bolts in shea, 
and subjected to stresses alternating in direction I shoulj 
anticipate that the bolts would become a slack fit in the 


a 


holes in course of time, and on inquiry [ 
found this to be the case. Further, an engi. 
neer to whom I suggested it had several 
bolts taken out of one fly-wheel, and these 
were quite distinctly marked with the pres. 
sure. Most of the fly-wheels were simply 
keyed on to the shaft alongside of the arma. 
ture, but many of the more recent wheels 
4 were also bolted direct to the armatures, 
Remembering the possibilities of a short 
circuit occurring, this bolting direct to the 
N armature is important, as in such an event 


an extremely great force is brought to bear 
on the connection between the armature 
and the rim of the fly-wheel, until a fuse 
blows or some part of the circuit gives way, 
What the measure of this force is, it is difij. 
cult to say, but, after consultation with 
several electrical engineers, I have con. 
cluded it is no exaggeration to say that 


The ; the force brought to bear in case of a short circuit 


is such that, if maintained, it would bring the fly-wheel 


and armature to rest in about a second. Usually such a 
force would be of very short duration, and would be 
relieved before the wheel is brought anywhere near to 
rest, but so far as the connection between the armature 
and the wheel is concerned, the force would be applied 
sufficiently long to seriously affect this. In 1889 I pub- 
published a diagram illustrating this point. The vertical 
| ordinates of this diagram represented the energy stored 
| in the fly-wheel. This energy, with the engine running 
at a practically constant speed, would be represented by 
a horizontal line, until something happened which 
If a short circuit occurred, 
absorption of energy from the 
| wheel, and the line representing the energy in the fly- 


relieved. Assuming that this was not 
relieved, and that the rate of reduc. 
tion of speed was continued, this line 
would reach the zero line rather 
quickly. The diagram in question 
illustrates that it does not appear to 
be a serious exaggeration to say that 
the tly-wheel could be brought to rest 
in a second, which, for a slow-speed 
engine, is approximately one revolu- 
tion. Hence a basis of calculation for 
the strength of the connection between 
the tly-wheel and the armature is, that 
this connection must be such that the 
whole of the energy of the fly-wheel 
can be absorbed with in one second. 
In the list of sizes given early in 
this paper the diameters and weights 
of the fly-wheels are given, and it 
will be noted that these wheels are 
heavier than are usually found neces- 
sary for engines driving mills, and 
especially so when it is remembered 
that the heavy armatures also act as 
fly-wheels. The effect of the heavy 
fly-wheels is greatly to simplify the 
governing problem, by lengthening the 
time in which the governor can balance 
the steam supply with the load for a 
given variation of speed. These 
heavy fly-wheels mee pets explain 


on the engine-house wall, and having a strainer let-in the , the not very sensitive governors already mentioned. 
top. An oil main descends from this tank and supplies | It would appear that equally close-speed regulation 
drop sight feed lubricators connected with each of the | might be obtained by the use of more sensitive 


afore-mentioned parts. 


Thus the system of copious | governors and lighter fly-wheels, and I hardly think 


lubrication met with in England for the main bearings of | we need follow the American practice of such heavy tly- 
Corliss mill engines is extended to the crank pins, crosshead | wheels to get sufficiently good governing. 


pins, slides and excentrics with beneficial results. With 
a dynamo mounted on the crank shaft it is of the highest 
importance not to allow any oil whatever to creep along 
the shaft and thus reach the dynamo. To prevent this 
it is usual to fix an oil thrower of large diameter just 
beyond the excentrics, with a sheet steel or iron casing, 
the casing being jointed up to the pedestal so as to also 
catch the oil from the inner side of the main bearing. In 
the completeness and effectiveness of the lubricating and 
oil catching arrangements many English engine builders 
might with benefit follow the practice of some American 
firms. 

Fly-wheel design.—The design of fly-wheel most 
commonly adopted on slow-speed engines is shown at 
Fig. 6. This is a type of wheel rarely seen on modern 
engines in England, although it is very similar to many 
wheels- found on old beam engines. With special 
machinery such wheels could certainly be produced 
cheaply and up to large diameters; also they would be 
quite free from contraction stresses. On the other hand, 
the rim section effective for resisting bursting forces is 


| 


very much reduced at the joints, and as these joints are 


The cylinders almost invariably have the valve 
chambers and steam passages cast on, and in this 
respect will be considered by many English engineers 
inferior to the built-up cylinders adopted by some British 
firms. It must, however, be remembered that the 
strokes are, as a rule, shorter than are adopted here for 
mill engines, 3000 indicated horse-power engines having 
a stroke of 5ft., while 1000 indicated horse-power engines 
have a stroke of only 3ft. 6in., or at most 4ft., the speeds 
being, of course, higher in inverse proportion. The 
shorter strokes lessen the risk of cracked cylinders by 
diminishing the moulding difficulties. The trip gears 
used do not call for special mention, beyond saying that 
they are almost all either the “ Reynolds ” design entirely 
or some modification of it in detail. To lessen the noise, 
the surfaces on which the tripping levers strike are in 
some cases made of hard tanned leather, or a fibrous 
composition. 

There is nothing of a special character about the design 
of the reciprocating parts, except, perhaps, that the piston- 
rods are often screwed into the crossheads, and the latter 
have adjustable shoes. These shoes are wedge-shaped in 
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Jongitudinal section, and have lugs on one end, through 
ch a screw passes ; up the screw moves 
tb shoe longitudinally, and, in consequence of the wedge 
= causes the shoe to move outwards. The slides 
: almost all bored and are of circular shape. I am 
of opinion that slides, so readily adjustable, are not 
altogether desirable, and have been the cause of nota 
few breakdowns. Probably the better plan is to give 
ample bearing area, so as to render wear inappreciable. 
No uniformity of design appears to prevail as regards 
nistons. The sizes of the crank pins, crosshead pins, 

‘ton-rods, and slides are rather below what are usually 
on good English engines, and show that irregular 
loads do not affect the sizes of these parts, the work these 
have to do being solely dependent on the steam pressure 
in the cylinders, and the maximum cut-off permitted by 
the valve gear. : 

In addition to Corliss engines, which may be classed as 
slow-speed engines, there are many firms supplying 
medium-speed and high-speed engines for electric traction 
work. Medium-speed engines have reached a much 
higher development than in England, and are now widely 
used ; but high-speed engines are not nearly so much in 
evidence in powers of any magnitude. It is not, how- 
ever, Within the scope of these articles to deal in any 
degree with medium and high-speed engines. 

Regarding American engineers, there is a very marked 
feature which has been mentioned by various writers in 
this paper, but which is worthy of repetition, and that is 
their readiness to show visitors over their works. The 
rapid strides which our American competitors have made 
ig sufficient justification of the soundness of this open- 
minded policy. 

To quote from a recent article in THE ENGINEER: 
“ Manufacturers obtain success, not so much by adopting 
a good method and concealing it from others, as by im- 
proving upon what others are doing, and then endeavour- 
ing, if possible, to maintain the lead.” 


NEW MARITIME WORKS AT HONGKONG. 


Ix the Naval Works Act of 1897 the three most important 
items of expenditure for British foreign stations comprised 
4} millions for Gibraltar, a sum of £575,000 for Hongkong, 
and a smaller amount of £159,000 for the new dock and 
accessories at Colombo. Referring now to the Act of last 
year, some notable changes and additions were introduced, 
which affect both the amounts proposed to be expended, and 
the naval stations for whose benefit they are to be disbursed. 
The estimates for Gibraltar and Colombo stand at the old 
figures, but that voted for new works at Hongkong was 
increased to £1,275,500. It is probable that the additional 
allowance granted may have been due to the recent territorial 
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extension conceded by the Celestial Government to the 
English Crown colony. In spite of the greatly-increased 
direct communicaticn between the Mother Country and 
various other Chinese ports, the ‘“ place of fragrant streams ” 
still retains its position as the chief financial emporium of 
the China trade. There are three new stations scheduled in 
the last Act, for which adequate provision for future contin- 
gencies is made. The smallest vote is one of £650,000, for the 
extension of the dockyard and adjoining marine works at 
Bermuda or Longisland, which, together with the other 
principal islands forming the group of the still-vex'd Ber- 
mouthes, constitutes the most important British naval 
station in the West Indian waters. Malta is credited with 
a million and a-quarter sterling, and the works to be carried 
out, so soon as the Transvaal troubles are over, at Simon’s 
Bay, will absorb exactly double that sum. In answer toa 
question put in the House of Commons so recently as the 
8th ult., respecting what progress had been made towards 
providing dock accommodation for her Majesty’s ships at 
Simon’s Bay, it was stated that tenders have been invited for 
the construction of the works sanctioned by the Act of last 
year. They were returnable on July 3rd next. This time 
was necessary in order that the contractors should have time 
to visit Simon’s Bay, and to make their inquiries on the spot. 
In the meantime, the necessary land which was not in the 
Ossession of the Government has either been or will shortly 
acquired, 

he new maritime works in course of construction for 
the future extension and development of the port of Hong- 
ong are shown on the accompanying plan, and are all 
Situated seaward to the north of the strong broken line 
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AAA). To the south of this boundary of the future reclama- 
tion area is situated the present naval establishment, com- 
prising the north barracks, lettered N B in the plan, and 
occupying four acres, the naval yard spread over four and 
three-quarter acres, and the commissariat department of one 
and three-quarter acres. The war department is placed to 
the right of this part of the premises, with which, however, 
we are not just now concerned. One of the most important 
new works is the tidal basin, to which nine and a-quarter 
acres are allotted. It has a depth of 30ft. at low-water 
spring tides, and since the rise and fall of these tides attain 
to 9ft. 3in., there is a good deal more available draught of 
water at the maximum level than what would suffice to float 
the largest ship on the seas. The length of the different 
walls or arms of the basin are figured on the plan, and the 
twenty and fifty-ton cranes are shown in their respective 
positions. Vessels of large size can come alongside the outer 
lengths of the sea arms with the same facility as inside the 
basin, as the same draught of water is maintained. To the 
left of the tidal basin, the proposed new dock, with sheers, 
workshops, and other smaller buildings, is situated. The 
dock has a length of 550ft., a width of entrance of 95ft., and 
a depth over the sill of 30ft. at low water ordinary spring 
tides. Along the south-west arm are placed slips, boat sheds, 
engine and boiler-house, and additional workshops. A por- 
tion of the reclaimed area is devoted to an extension of 
the present site of the war department, which is separated 
from the Admiralty department by a long boundary wall. 
It contains a boat basin 250ft. in length by 180ft. in width, 
with an entrance 30ft. wide, flanked by a jetty on each side, 
325ft. and 100ft. long respectively. In the estimate a sum 
of £68,000 was included for the purchase of fixed machinery, 
which, though varying in amount according to the scope 
and requirements of each especial case, is nevertheless a 
constant item in all maritime works constructed for the 
purpose of adapting naval ports to the needs of our fleets, 
It is expected that the whole of the proposed new works 
will be completed in the year 1905, but so many unfor- 
seen contingencies arise in connection with Admiralty 
marine works, that it would be, perhaps, rash to place too 
much reliance upon the stated time limit. 


THE NEW HIGHGATE ARCHWAY. 


THE re-building of this structure is now practically com- 
pleted, and forms a very handsome addition to the public 
works of London. The work has been carried out, not so 
much for the benefit of the roadway—Hornsey-lane, on the 
top of the Archway—as for that of the main high road from 
London, by Holloway to Finchley and Barnet, passing 
beneath. Owing to the immense growth of the traffic from 
the filling up of the district outside the Archway, the incon- 
venience resulting from a sudden constriction of the roadway 
| to 18ft. just at the top of a long incline had become severely 
felt, and in 1894 an Act of Parliament was obtained for the 
entire re-construction of the old viaduct. The work has been 
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in hand for upwards of two years, during which time Hornsey- 
lane has been closed for vehicular traffic. No great public in- 
convenience resulted, however, the severed districts being of a 
very quiet, residential character. The footway being on the 
north side, the southern face of the archway was attacked 
first, and demolished sufficiently to allow of steel girders, in 
the form of an arch, being built over it, right across the 
cutting. This process was carried on till a new footway 
could be opened upon the girders, the old one disappearing in 
its turn as the north side came to be pulled down. Large 
wooden galleries had to be projected from each side of the 
main archway, over the top of it, to catch anything which 
might fall from above during the demolition of the upper 
works. 

The new bridge—for such it is, rather than an archway—is 
of segmental form, 120ft. span, and 62ft. high in the centre, 
supported upon five main girders built up of steel, besides 
the external or screen girders. Opportunity has been taken 
to make it as wide as Hornsey-lane itself, in fact, rather 
wider. Formerly, it was narrower. There are two footpaths 
of 8ft. wide, and a roadway of 24ft., very ample accommoda- 
tion for all the traffic there is ever likely to be. At present 
only a temporary footway is in use, the one on the south side. 
These paths will be laid upon cross-channelling of steel; the 
roadway is to be paved with wood. Two very handsome gas- 
standards are fixed at each end of the bridge, the design being 
that of a dolphin standing on its head, though we are 
not aware what authority there is for supposing dolphins 
to be partial to this attitude. Smaller standards oecupy 
the centre of the arch. The railings are of wrought iron, 
the sections, sixteen on each side, having three circles in 


each, with arms radiating from them. Above the railings, 
at about 64ft. from the level of the footway, is fixed a row of 
small spiked rollers. A similar arrangement existed on the 
old archway, which at one time had been a favourite place for 
committing suicide, by jumping off. The ends of the road- 
way are approached by some twelve yards of red-brick walling, 
curving on to it, and coped with stone. 

From down below the bridge presents a striking appear- 
ance, its proportions being very good. The base of the gas- 
standard is of stone, rusticated, with a niche below for a 
statue, the abutments of the bridge being of red brick. A 
good deal of the old archway spanning the North-road still 
remains, though its removal will shortly be effected. Though 
about 30ft. high, it is only 18ft. wide. Formerly the 
east side of it was occupied as a gate-keeper’s house, tolls 
being taken here for the Highgate Archway Company. 
Both the toll and the company have long disappeared, 
a passage made in the wall for foot passengers occupy- 
ing the place of the toll-man’s hutch. When the old 
arch is entirely removed, and the London County Council 
can get possession of the ground, the road will be greatly 
widened on the eastern side, by reducing the very easy slope 
of the cutting, and setting back the houses in Archway-road 
to the line of the new ones forming Whitehall-parade. A 
scheme for an extension of the tramways which run from 
Moorgate-street, and clampstead-road to the Archway Tavern, 
forwards to Whetstone under the new arch, was agreed to 
lately by the Light Railway Commissioners, and will of itself 
require a considerable widening of the road. A retaining 
wall of red brick, rising in steps from some distance north 
and south of the arch, has been put in on the Highgate side 
of the road, but the principal widening, as just stated, will be 
on the eastern side. 

For the benefit of those who never saw this once famous 
Old London landmark, we may say that Highgate Archway 
consisted of a tall narrow stone gateway, of classical design, 
with solid haunches of stock brick. Across it, at about 50ft. 
above the bottom road, sprang three semicircular arches, of 
small size, carrying Hornsey-lane at right angles to the main 
road. John Nash, George IV.’s favourite architect, designed 
it, and though not more beautiful in its details than his 
works usually were, it possessed considerable dignity and 
excellent proportions. The Archway Company was incor- 
porated in 1810, for ‘“‘ making and maintaining a road partly 
by an archway through the east side cf Highgate-hill,” for the 
purpose of avoiding the terribly steep pull over the latter. The 
archway thus referred to was not the structure now being super- 
seded, but a tunnel. This was projected by Robert Vazie, an 
engineer of some note, who had been concerned with Richard 
Trevithick three or four years before in the Thames Archway 
Company’s scheme for a tunnel between Rotherhithe and 
Limehouse. Vazie’s “‘ archway ”’ at Highgate was to be 24ft. 
wide, 18ft. high, and 300 yards in length, but when nearly 
half-way through it fell in, just before the men went to work, 
on April 13th, 1812. Hornsey-lane, of course, subsided with 
it, so as to be no longer passable, and the present wide cut- 
ting had to be substituted, with a viaduct, which then 
became Highgate Archway, across it. The road was opened 
on August 21st, and the structure itself on October 31st, 
1813, but the cost of the whole was so great that 
the company never paid much to its shareholders, though 
the route was part of the great Holyhead-road, and corre- 
sponded, in the coaching times, to the London and North- 
Western Railway of to-day. The long delay in getting the 
present improvement effected, has been due to the difficulty 
of settling the differences between the many local authorities 
concerned. These were the Middlesex County Council, the 
Islington Vestry, the Hornsey Local Board, the Ecclesiastical 
Commissioners, and last, but not least, the London County 
Council. It has been carried out by the latter, which has 
contributed the largest share of the cost. The Council 
approved the design early in 1897, and authorised the Im- 
provements Committee to execute the work, the contract 
price, with Mr. Charles Wall, of Lots-road, Chelsea, being 
£28,100. 
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Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Assistant engineers: F. W. 
Sparrow, to the Royal Oak; T. G. R. Davies, to the Royal 
Sovereign; M. C. Johnson, to the Prince George ; C. E. Garrard, 
S = Andromeda; and F, Kelly, to the Repulse, to date May 
28th. 

Bass Rock LiGHTHOUsE.—Operations will shortly be begun in con- 
nection with the erection of a new lighthouse on the historical rock 
at the entrance to the Firth of Forth. The lighthouse tower will be 
built on a plateau at the south-east corner of the rock, the base of 
the tower being about 100ft. above high water, the tower itself being 
50ft. in height, thus raising the light 150ft. above sea level. In 
addition to stores, the tower will only have accommodation for the 
light keepers themselves, these being relieved in turn as in ‘‘ rock 
station” lighthouses. The light will be a group-flashing light 
showing six flashes in quick succession every half-minute, and the 
intensity of each flash will be equal to 39,000 candles. The Barn 
Ness Lighthouse, situated south of the Bass Rock about four miles 
east of Dunbar, is nearing completion. In this case the tower is 
100ft. high, and the light a group-flashing light giving three flashes 
in quick succession every half-minute, the intensity of each flash 
being equivalent to 78,000 candle-power. 

Heavy Raitway Service.—The Pittsburgh, Bessemer, and Lake 
Erie Railway was built specially to carry iron ore from Conneaut, on 
Lake Erie, to the Carnegie Steel Works, at Pittsburgh, a distance 
of 153 miles, The permanent way is laid with 100 lb. flange rails, 
and ballasted with slag. The standard engines have cylinders 
22in. by 28in., with 170,000 lb. on the eight-coupled driving wheels, 
while engines now being built will have cylinders 23in. by 32in., 
and a weight of 217,000 lb. on the eight driving wheels. These 
latter engines will take ore trains weighing 2600 tons, including 
the engine, cars, and ore. The ore cars are of steel, weighing 
17 tons empty, and carrying 50 tons of ore. There are five 
gradients of 1 in 170, at each of which is stationed a bank engine, 
so that the maximum train load is hauled the whole length of the 
line, so that virtually the maximum gradient is 1 in 300. These 
engines take nine trains per day over the gradients, and add 1}d. 
per ton to the cost of handling the ore. The average paying load, 
including the branch lines, in 1899, was 777 tons, with a maximum 
of 1580 tons. It is expected that when the south-bound ore traffic 
and the north-bound coal traffic represent 70 and 30.per cent. of a 
total of 5,000,000 tons per annum, which promises to be obtained, 
the average paying load will be 900 tons. The ore trains in 1899 
earned £1 Os. 6d. per train mile. At the Conneaut docks the most 
modern machinery has been put in for handling coal and ore, the 
cars being shunted by means of a rope running between the rails 
at a speed of four miles per hour. A cargo of 6000 tons can be 
unloaded from a steamer in fourteen hours, and a 40-ton wagon 
load of coal can be unloaded into the hold. and trimmed in thirty- 
six seconds. From the ore piles a train of 40 wagons can be loaded 
in two hours by a steam excavator. The railway was built by the 
Carnegie Steel Company as being more economical than to haul 
their goods over another company’s railway. 
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shafting, extending the full length of the shop, the Motive 


HYDRAULIC TUBE STAVING PRESS _ power being supplied by a horizontal engine at the south 


AM 2 AN ‘0. MITE Ms N ‘K ENGINE Ss 
SIR WILLIAM ARROL AND CO., LIMITED, DALMARNOCK, ENGINEERS “neering shop, at the time of our representative's : 


end. On the floor of the erecting portion of the engi 
/and under manipulation by the various machine took” 
were numerous examples, complete and in part, of the 
various machine-tool and labour-saving specialities a 
duced at Dalmarnock. One of the most important t 
these, and one which is at all times in brisk demand is 
the hydraulic stoking machines for gasworks of th 
_Arrol-Foulis type, the hopper portion of which jg : 
noticeable features in the two views of the engineering 
'shop we give. The employment of these machines 
both for charging and withdrawing the charge from gag 
retorts, has enabled corporations and gas companies, not 
only throughout Britain, but in many of the largest gas- 
works in Europe, to carry on the work of gasmaking with 
vastly greater economy of labour and certainty of result 
not to speak of comfort to the workers, than has eyey 
before been realised. Other machine tools which were 
| in part under way on the occasion of our visit were the 
| Arrol hydraulic portable riveters of larger gap and calibre 
| than ever before produced here ; hydraulic forging presses 
| largely used in bridge and shipwork for bending, setting, 
and kneeing bars and plates ; and hydraulic tube-staying 
‘machine, used for thickening up the ends of tubes for 
screwing. Of the latter an example is shown in Fig, 8, 
The new east, or Nuneaton Girder Works, although a 
public street intervenes, is a natural and convenient ex. 
pansion of the works as a whole. It has all the essentials 
of a self-contained establishment laid out with due regard 
not only to present but to future requirements for construe. 
tional work of the largest kind. Its situation relatively 
to the Caledonian Railway, and the advantages which 
thus accrue, are matters which have already been noticed, 


| 


There is ample open area for the storage and the prelimi- 
| nary treatment—straightening, flattening, and assorting— 
| of material arriving by the railway. A powerful hydraulic 
self-contained crane of large radial scope, and straighten. 
ing and other machines, form the nucleus of an extensive 
and most capable plant for store yard purposes, which will 
relieve, if not altogether supersede, the storage and as. 
sorting accommodation of the middle yard ; the supplies to 
which, it is worthy of note, have all along come vid the 
medium of street cartage. 

In the illustration Vig. 9, there is given an in. 
terior view of the machine sheds appertaining to 
the new East Girder Works, which affords. a general 
idea of the arrangement and equipment of these pre- 
| mises, and shows pretty clearly the glass and steel 
| framed roofing, the supply of which to engineering 
| and other firms forms an important item of work at 
| Dalmarnock. An outstanding feature in the equipment 
| here are the groups of radial drills designed and laid 
| down with special regard to the increasingly appreciated 

property of automatic action, and the supervision by one 
|/man of several rather than of one single tool. Other 
| conspicuous objects here are two magnificent plate edge 
| planers ; quite as large as, and having various improve- 


Fig. 3 


THE WORKS OF SIR WILLIAM ARROL AND CO., 
LIMITED. 


No. II. 
PerHaps the most important of the recent extensions 
at Dalmarnock—the one at least involving the greatest 
outlay of capital considering its equipment—is the engi- 


| 


| 


| 


neering shop, which flanks the west side of the lower | 


girder yard, as the drill sheds and smithy flank the east. 
Extension and outlay in this section have been forced 
upon the company through the phenomenal growth of 
the machine tool and labour-saving apparatus branch of 
the business. Entering this magnificent new structure 
from the gateway in the lower yard the visitor is at once 
struck with the lofty, spaceous, and finely lit interior. 
The lighting is almost entirely from overhead, the roof 
being wholly of glass and steel, the design and erection 
of which for outside firms is an important speciality of 
the Dalmarnock Works. The shop thus covered occupies 
a space 300ft. by 130ft., and although virtually the whole 
is one open shop, two rows of wrought steel standards 


mark the shop lengthwise into three bays; the first | 


devoted almost entirely to erection purposes, the mid 
bay to the turning, boring, slotting, &c., of the heavier 
pieces, and the third to turning and milling of smaller 
parts. Above the latter, and for its whole width of 43ft., 
runs a side gallery, bearing lathes, drills, milling machines, 
&c., devoted to light work. The fitting or erection side 
of the shop is served by an overhead travelling shaft- 
driven crane of thirty tons capacity of the company’s own 
make, and along and across the floor in each section run 
narrow-gauge rails with turntables at the crossings, on 
which parts can conveniently andexpeditiously be moved. 
Hydraulic hoisting and radial cranes are here, as in other 
parts of the establishment, plentiful, and well placed for 
the maximum of assistance. Two general views from 
different standpoints of this portion of Dalmarnock Works 
are among the illustrations we give—Figs. 6 and 7, p. 561. 

Most of the machine tools in the mid bay are of large 
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| 
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cxpacity, and of course of the most modern make, out- | 
standing tools being a large turning and surfacing lathe, | 


with an 8}ft. diameter chuck and long bed, a horizontal 
willing machine with cutters set round a vertical disc and 
capable of milling surfaces 2ft. 6in. by 10ft., several large 
boring machines, the spindles of which are din. diameter. 
There is, in short, an abundance of the usual machines— 
lathes, planes, slotters, radials, and milling machines— 
for all the purposes entailed by the work carried on, all 
recently laid down and of course of high-class make. 
The side’ gallery, to which stairs and hydraulic hoist 
conduct at both ends of the shop, is well stocked with 
the smaller lathes for a variety of purposes, milling 
machines, small planes, slotters, &. The majority of 
these being of recent make, it is pleasing to note, bear 
the names of British toolmakers, although several of 


| sizes of tools required throughout the works, a side depart- | 


' ments over the older planers in other parts of the works 
| before noticed; cold sawing machines, shearing and 
punching machines, ke. Swinging from the pillars in the 
them are American, notably turret lathes concerned with | open side of the shops, and serving the various machines, 
work in brass and for formed work. A new tool shop, for | are hydraulic radial cranes of the type so much in evidence 
preparing, sharpening, and storing the various sorts and throughout the yards and shops of Dalmarnock. 
Near the upper end of these premises is situated the 
ment of the engineering shops, is at present being | substantially-built and well-lit power-house supplying both 


Fig. 9—INTERIOR OF NEW EAST GIRDER SHEDS 


arranged, fitted with the most approved grinding and ; hydraulic power and electricity to the old as well as the new 
other machines, and with convenient storage accom- | portions of Dalmarnock Works, and an illustration of whose 
modation. interior we gave last week. Steam at 200 lb. pres-ure 

The driving of the machine tools on ground level and | is obtained from two Babcock and Wilcox boilers in: talled 
in the side gallery is accomplished off three main lines of ' in a shed adjacent to the house. These are fitted with 
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deseription see page 565) 


Fig. 7—INTERIOR OF ENGINEERING SHOPS FROM SIDE GALLERY 
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the mechanical chain-grate stoker of the Babcock type. 
The power-house—the interior of which is shown in one 
of our views—is conceived on the most liberal scale as to 
future developments. All the pumping for the necessary 
hydraulic pressure required throughout the works is here 
accomplished by an engine of the company’s own design 
and manufacture. Alongside it is a compound horizontal 
engine with Corliss valve gear, of about 200 indicated 
horse-power, made by Fullerton, Hodgert, and Barclay, 
which drives the machinery so far as installed, as well as 
the dynamo, of large capacity, generating power for the 
lighting throughout the works, 

There are in all 120 ave lamps of 2000 candle-power, 
and about 180 glow lamps of various candle-power. The 
generator, driven by the engine above referred to, is a 
70 - kilowatt bi-polar under-type dynamo by Walter 
Dixon and Co., Glasgow, giving an output of 280 ampéres 
at 250 volts, when running at 500 revolutions per minute, 
The wiring is carried through the shops in tubing, and 
where the cables cross the yards special type aérial 
eable is used, carried by means of stirrups from stranded 
steel suspending wires. The offices, as already indicated, 
ave lighted by ninety glow lamps, and the large drawing- 
office by ten are lamps. For providing light when the 
dynamo is inactive there is a battery of accumulators, 
consisting of 1388 Tudor cells, having a capacity of 
40 ampére hours. This is found quite sufficient for all 
requirements, should the office staff alone be working 
late, or should workmen be carrying out repairs in the 
shops during holidays. Although electricity for lighting 
purposes was very early essayed and adopted at Dal- 
marnock Works, as a driving power it has not as yet 
received anything but very partial adoption there. At 
present an electric motor drives one of the bar straighten- 
ing machines in the new girder yard, and the aeside 
driving of the wood-working and other machinery in more 
isolated situations is about to be undertaken, The Arrol 
Company, however, and its able managing director, have 
under contemplation much further extensions of the 
system, in order to take greater advantage of the 
economies derivable from electric power, so that, in the 
near future, developments in this direction are to be 
anticipated. 

The area available for erection purposes in the new 
yard is very considerable, even after a liberal allowance 
has been made for additions to the machinery shops. 
Proof of this was observed, at the time of our representa- 
tive’s visit, in the shape of two completely erected spans 
of the Redheugh Bridge for road trattic, now being con- 
structed over the Tyne between Newcastle and Gates- 
head, on the same site, and without disturbing the tratftic 
on the bridge it is to supersede. The two spans seen, 
248ft. and 168ft. long respectively, represented the last 
half of the main structure, the corresponding half being 
now in process of erection on the actual site. In its new 
and completed form the Redheugh Bridge will consist of 
a number of short approach spans, resting on masonry 
piers, together with two spans of 168ft. and two of 248ft., 
resting on high steel piers erected in the river. The 
roadway will be between the high girders, and there will 
be two footpaths, one on each side, together with large 
gas and water mains. 

Some general reference to bridge and other contracts 
on hand and recently finished may suffice to complete 
our present notice of the extended Dalmarnock Works 
and their increasingly varied products. 

Of important railway contracts which the company 
have recently had under way, and have still to complete, 
we may first mention the doubling of the Glasgow and 
South-Western line from St. Enoch’s Station to Port 
Eglinton, involving the substitution of new bridges over 
numerous streets and the widening and entire reconstruc- 
tion of the bridge over the Clyde conducting into St. 
Enoch's. Considering the weight of the street bridges 
and the expedition with which most of them have had to 
be manipulated into position—the “ quick change” of 
withdrawing the old and substituting the new with the 
minimum of traffic disturbance—these achievements re- 
fiect the greatest credit even on Dalmarnock. In addi- 
tion to this doubling of the Glasgow and South-Western 
line from St. Enoch’s to Port Eglinton, the Dalmarnock 
firm have on hand the new North British Central Station 
at Leith, which involves some £60,000. 

Other structural work on hand or just completed at 
Dalmarnock includes seven steel caissons, each 80ft. long 
and 18ft. wide, for the Clyde Trust; extensive air plants 
for Egypt, and a large quantity of glass and steel framed 
roofing and wrought standards and girders for shops of 
various kinds in shipyards and engineering works in 
various industrial centres. The caissons for the Clyde 
Trust are for the harbour repairs underway at the foot of 
Robertson-street, Glasgow. The company is not only 
making the caissons, but will sink them on the system 
used by Sir William Arrol] at the Forth Bridge, and upon 
the foundation thus provided the Trustees’ own workmen 
will build the new quay wall, the whole being a method 
of construction quite new so far as regards the harbour 
of Glasgow. 

The air plant for Egypt is to be used in the making of 
the Nile dams. It consists of a pontoon on which are a 
steam boiler, air engine, windlasses, and all the other 
appliances necessary under ordinary circumstances. For 
a certain length fore and aft, however, the pontoon is 
open to the river, and hung on a carriage which travels 
to and fro over this space is a diving-bell with a towering 
air shaft. The bed of the Nile may by this means be 
examined with comparative ease, for, in addition to the 
portability which the carriage arrangement gives, the 
whole appliance may be adjusted to any depth of water. 
In roofing and steel structures the company have under- 
way several new shops for Clydebank shipyard, in which, 
and in Fairfield, they have erected very extensively 
within recent times. For David Rowan and Sons, 
Glasgow, they have recently completed new boiler works 
the span of one of the bays in this contract being over 
90ft., and probably the widest on which travelling cranes 


AN ARMOURED TRAIN, 


Wr give here and on page 564 photographs taken of the 
armoured train of John Fowler and Co, on the oceasion of the 
trial reported in our issue of May 18th, 

Fig. 1 shows the complete train as made up on that day 
for the road, except that one Gin, howitzer only is shown 
attached in rear. The tires of the wheels of the armoured 
engine shown in this view, and more distinetly in Fig. 2, 
which shows the engine alone, will be seen to have strips 
fixed which exceed those allowed by law on roads in England, 
Their hold, however, is by no means suflicient for really soft 
ground, and on May 16th, when the train entered a ploughed 
field drawing one Gin, howitzer in a truck, and another on 
its own whoels, progress was made down a slight incline, but 
when it came to the return journey the driving wheel turned 
round without moving the load. On this the spuds  men- 
tioned in our article were fitted on between the strips on the 


Fig. 6-TRUCK WITH TOP OPEN 


wheel, where, as may be seen, they were well supported, but 
eventually the engine had to leave its load, move on alone, 
and then draw its load after it. > 

Attached to the engine are three armoured trucks, the 
first has the plate sides lowered so as to meet in the centre 
This would be done in the case of ammunition or a load of 
great weight and small bulk. The second truck has the 
sides of the first section lowered and the other two up, and 
the last has the armoured plate sides fully up, as this would 
be carrying men or loads of large bulk. One of the two 
6in. howitzers are hooked on, as described in our report, as 
shown 

Fig. 2 shows the engine with armoured structure arranged 
to provide the driver with sight-holes to give a clear view in 


Fig. 6—~TRUCK _WITH REAR OPEN 


each direction. Full protection is rightly here given, 
because fire would naturally be directed on the engine, with 
the object of stopping the train. 

Fig. 3 shows a truck with the armoured sides opened out- 
wards, and fastened to the framework, leaving the top open. 
This is the arrangement for the carriage of men or loads of 
large bulk. Fig. 5 shows the front of the truck thus adjusted, 
with its spring coupling resting on the ground. 

Figs. 4 and 6 show a wagon with the rear end opened ; 
Fig. 4 shows steel ramp plates arranged to enable a gun 
carriage to be run up into the wagon. Part of the inside of 
the wagon is seen, including the shutter plate covering the 
last ‘“‘ sight-hole ” on the far side of the wagon. The centre 
and front sight-holes on the near side are visible from the 
outside. These sight-holes, as explained by Captain Nugent, 
R.E., are specially designed in a shape to discourage the idea 
of using them forloop-holes. The shutter pivoting at the top, 
and moving like a pendulum to any desired position, forms an 
angular slit, which it is hoped is inconvenient and calculated to 
discourage the application of a rifle through it, an operation 
which it is thought tends to foster the idea of using the train as 
a sort of portable fort, which it is desirable to discourage. It 
is, however, quite possible to use these sight-holes as loop- 
holes, and we have no doubt that the instant any possibility 
presents itself, the instinct of Tommy will prompt him to use 
a rifle through every available one of them, and those men who 
cannot get to the loop-holes will scramble up and get their rifles 
over the top edge of the plates unless the officers stop them, 
and there are circumstances when it might be desirable to do 
so. Armour supposes an enemy firing bullets, it is only useful 
when this happens. Surely it may be feasible to return his 
fire, though we admit that, in spite of Messrs. Fowler’s 


rua in this country. 


springs, we think that accurate aim would be almost im- 


vossible, and the temptation to halt ought .j 
The most delicate fitting that we noticed was the hand.wh, 
soo Figs, Sand 4—and chain of tho brake gear, Tt jg = 
use both from the interior and from outside, and jy rethen 
a but this is very easily replaced if broken, 7 
“ig. 6 gives a view of the truck directly from the re 
showing the whole of the interior, The plates are tured 
horizontally so as to form seats for men; standing on rey 
it is onsy to look over the top edge of the sides, though i, 
fire over it to any purpose most men would require to moy " 
somowhat higher, The angle of the side plates whon lowered 
to meet in the centre is shown by the angle plate formiy 
inverted V in the front, ices 


LLOYD'S REGISTER COMMITTEE FOR THR 
CLYDE DISTRICT, 


Wirn the exception of Liverpool, no centre of shipping or 
shipbuilding has hitherto had any local administrative 
sere in connection with the influential society of Lloyd's 
Xogistry of Shipping. The Clyde, however, with Glasgow oy 
on its upper reaches and Greenock on its lower, is now ty 
have a local committee, sitting in Glasgow, empowered to 
deal with all the work connected with the classification 
survey, and registry of ships as far as the Clyde district jx 
concerned, That this northern centre, both of shipbuilding 
and shipping, should have been so long without this testi. 
mony to its importance, while Liverpool—great no doubt as 
regards shipping, but certainly behind the Clyde as po. 
qards extent of shipbuilding—has long been favoured, is 
sircumstance to account for which thoroughly one would 
have to resuscitate some very old pages in the history of 
the upbuilding of Lloyd's Society. ; 

This change in the policy, or special step in the evolutionary 
development of this important society, has not been brought 
about by the dissatisfaction and criticism of recent years 
only, although doubtless the force of these has had ey). 
minating effect within the period. The agitation for local 
administrative powers for the Clyde district has been per: 
sistently, thoneh not clamorously, afoot for a long period, 
This quiet movement and its eventual success were i ittors 
succinetly dealt with by Mr. Dugald MeDougall, of Greenock, 
on the occasion of his unanimous election as a member of 
the new Glasgow Committee last week. Mr. MeDougall, 
who for the long period of seventeen years has represented 
Groenock bodies on the London Committee of Lloyd's, ex 
plained that prior to 1880, he, along with others, took part 
in bringing before the notice of the General Committee the 
alvisability of that body being strengthened and mate 
more popular. Prior to that year there were only two 
members elected from Scotland—one from the Glasgow 
Underwriters’ Association and the other from the ship. 
owners of tho Clyde district--and, if they excepted 
Liverpool, there were only four members from all the 
other outports in the country. In 1883, the year in 
which he was first elected by the Chamber and shipowners of 
the port, the number of members for Scotland was increased 
to six, while for the other outporta ten new members were 
elected, so that, if they included Liverpool, there were sixteen 
outport members altogether. After the lapse of a year or so, 
those of them who were anxious to have greater representa. 
tion for the outports continued quietly to press their views, 
They had been en of two things, namely, increased repre- 
sentation and increased technical experience, In 1891 they 
succeeded in getting their views carried out. The Clyde re- 
presentation was increased to seven, or an addition of two, 
while three additional members were elected for other por- 
tions of Scotland; so that in Scotland alone they had ten 
representatives, while the other outports were increased to 
shirteon, Liverpool and London being left as they were. Inthat 
year they also had the satisfaction of having added to their 
aumber twelve members from the Shipbuilding and Enginecer- 
ing Associations of the kingdom to form a Technical Com- 
mittee, and since then this committee has been strengthened 
by two members from the Steel Institutes. All that was 
wanted, in his opinion, to make the Committee perfect had 
aow been achieved by the Sub-committee which had been 
formed in Glasgow for the Clyde district, and this change 
would, he was sure, act in the best interests of this powerful 
and unique society, and in the interests of shipbuilders and 
shipowners alike. 

The Clyde Committee consists of fifteen members, four 
of whom were elected by the Glasgow Underwriters’ Associa- 
tion, three by the Clyde Steam Shipowners’ Association, two 
by the Glasgow Shipowners’ Association, one each by the 
Glasgow Chamber of Commerce and the Merchants’ House, 
and one each by the Greenock Chamber of Commerce and the 
Greenock Shipowners’ Association. All these bedies have ncw 
appointed their representatives, the election being made with 
praiseworthy unanimity. The functions of the body thus con- 
stituted will be precisely those which have appertained all 
along to the Liverpool Committee, and as the Ist of July 
coincides with the beginning of the year of Lloyd's Register, 
this date is being aimed at for the practical inauguration of 
the Committee’s existence and labours. Among its first 
duties will be the selection of seven of its members, who, 
along with the chairman, will act as members of the Central 
Committee in London. After this is disposed of the next 
step of importance will be the _—— of a Sub-com- 
mittee of Classification, with the chairman of the committee 
ex-officio, and four other members, of whom one at least must 
be an underwriter. The Glasgow reports of survey are to be 
submitted to this Sub-committee, by whom the characters of 
the vessels concerned are to be assigned. These assignments 
are to be made at first hand in Glasgow, only requiring to be 
sent to London for confirmation or alteration. 

In other respects the functions and working pro- 
cedure of this new branch Committee are clearly defined. 
Thus, though the appointments of Lloyd's Register officers 
in Glasgow are to be made by the Central Committee 
in London, they are to be subject to the supervision of tho 
Glasgow Committee, who will have the general management 
of the business of the district. Again, no changes are to be 
made in the Glasgow staff without the consent of the Local 
Committee, and all correspondence relating to the business 
of the district is to be carried on directly with that Committee. 
All communications between the two committees and the 
staff are also to be interchangeable, though it is understood 
that, in order to avoid delay, plans from the Greenock portion 
of the district are to be sent on to London as heretofore. 
Altogether, the establishment of this residential body o! 
management at the seat of operations is regarded by Clyde 


shipowners and shipbuilders alike as a very great boon. 
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RAILWAY MATTERS, 


Tux Sheffield District Railway was opened for goods 
and passenger traffic this week, 


are number of openings just now for young 
foyal Hngineer officers to the Indian State Railways, Traffie De 
partinent. 

Tur coupling and uncoupling of railway vehicles in this 
kingdom last year caused the deaths of 16 railway servants and 
cases Of injury. 

Tun recent weekly reports on the approximate earnings 
of the Indian railways show some remarkable increases as com 
pared with Inet year, 

Oy Mareh Bist last there were 23,780 miles of railway 
open for traffic in India, From 1885 to 1893 1000 miles of railway 
have been added yearly, 

‘un ‘Tal! Vale Railway Company opened the Nelson 
pranch this week for passengers, This gives a connection with the 
Albion district, and with the important colliery districts of Tre 
harris and Lianeaiach, 


A reLKGRAM from Saint Quentin states that the St, 
Potoraburg express collided with a goods train while crossing a 
canal bridge, The engine fell into the canal, two of the drivers 
were killed and several passengers injured, 


Tun Indian Government have decided to -_ up the 
Kast Coast Railway into two sections, to be transferred to the 
Madras Railway and the Bengal-Nagpur Railway in January next, 
Instructions are being issued by the Government to the manager 
of the line to start or sanetion no new works, but to complete those 
in hand before that month, 


‘Tue railway station of the ancient and sacred Indian city 
of Benares is to be lighted by the newest form of illumination 
acetylene gas, The system employed ix the ‘ Thorscar”™ patent, 
the contract having been given to Lockerbie, Limited, of 
Birmingham, ‘There will be a total of about 200 lights employed 
to illuminate the station and approaches, 


Tue number of persons killed on railways in the United 
Kingdom in the course of ye traffic during the year 1809 is 
shown by a return issued by the Board of Trade to have been 
1240, and the number of persons injured was 7105, Both of these 
totals exceed the corresponding figures for the previous year, the 
former number by 61, and the latter by 762. 


Accipents to trains, rolling stock, and permanent way 
in the United Kingdom last year caused the deaths of 14 pas 
congers, 19 railway servants, and one other person, making a total 
of SM fatalities, as compared with 43 from similar causes in the pre- 
ceding year; the number of cases of injury coming within the 
category inereased to SP1, against 745 in 1898, 


Sunmer to the approval of the Board of Trade 
inspector, the extension of the City and South London Electric 
Railway from Stockwell to Clapham Common will be opened to the 
public on Whit-Sunday, An intermediate station han boon placed 
quite close to that of the South-Kastern and Chatham Company 
in Clapham-road, and there, as also at the terminal station fronting 
Clapham Common, the electric railway is approached from the 
road level by two lifte, 


Tuk passengers on the Brussels express to Calais on 
Monday afternoon had a narrow escape, Soon after the train left 
Lille the stoker was killed by being struck while passing under an 
arch, The aceident so unnerved the driver that he omitted to 
slow down as the train approached two sharp curves, The result 
was that the passengers were thrown about violently in the 
carriages, ‘The train, which was travelling ata very high speed 
down an incline, was fortunately pulled up very quickly, 


Tux use of non-combustible oil for sprinkling on the 
railroads in America to prevent dust has frequently been referred 
to. When the roads are ballasted with gravel or cinder this 
practice is effective, but it is said that with fine sand ballasting 
the treatment with oil has not been so successful, and unless the 
sprinkling is very heavy there is danger of a top layer of sand 
caking, and of flying dust laden with oil, It is claimed, however, 
that on one of the New Jersey roads the use of 2500 gallons of 
oi] per mile of track has effectually laid the fine sand. 


Tuk new joint passenger station of the Great Central 
and Great Northern Railway Companies at Nottingham was 
opened for traffic last week, It is a handsome building, and cost, 
including compensation to owners whose property was affected, 
over a million sterling. The facade extends over a frontage of 
2h0ft., and is in the Renaissance style of architecture. There is a 
central tower 22ft. square, which, when finished, will be 100ft. 
high. The station itself covers an area of over twelve acres. The 
roof is entirely of glass, supported on steel principals, and is 
divided into three spans, 


On April 18th a fast run is reported to have been made 
by a special train on the Union Pacific Railroad. The train was 
made upof four cars carrying officers of the road. The distance, 
138 miles, between North Platte and Grand Island, was run in 138 
minutes, a stop of four minutes being made at Grand Island to 
change engines, From that point to Omaha, 153 miles, the time 
was 153 minutes, making the total time 295 minutes for the entire 
distance of 291 miles, Two stops were made for water, and it was 
necessary to reduce speed at other points, so the average running 
speed was faster than a mile a minute, 


Tur tendency towards the use of very heavy rails on 
American railways, which commenced a few years ago, has, says a 
consular report, diminished of late, and the use of rails weighing 
100 Ib, to the yard may be said to have been practically aban- 
doned. Rails of 90 1b, and 95 lb, weight have been laid down in 
considerable quantities, but, on the whole, those of 80 Ib. to 85 Ib. 
are considered to be most serviceable under the heaviest traffic, so 
far as experience goes at present, The heavier rails seem to have 
worn out earlier than was expected, and not to have given the 
same wear per ton of traffic as the lighter sections, 


Last year the British railway companies reported 187 
collisions between rolling stock, in addition to 31 collisions between 
trains and buffer-stops, 3 cases of trains coming into contact with 
projections from other trains running on parallel lines ; 55 cases of 
panes trains, and 15 cases of goods trains, or parts thereof, 
leaving the lines ; 257 cases of trains running through gates at 
level crossings or into other obstructions, and 10 cases of fire in 
trains or vehicles, There were reported during the year 1 case 
of an engine boiler exploding ; 3 cases of failure of machinery, 
springs, &e., of engines ; 325 failures of tires, 3 of wheels, 174 of 
axles, 18 of couplings, and 289 of rails. 


Tuer death is announced of Mr. William Johnson, who 
was one of the pioneers of the telephone and electric light systems 
in Sheffield. Mir. Johnson served his apprenticeship with the 
postal telegraph department, which he left to enter the service of 
the late Mr. John Tasker, who was the first to found a telephone 
exchange in Sheffield. Mr. Johnson invented an improved trans- 
mitter which bears his name, and is still in use. Subsequently he 
devoted himself to the electric light enterprise inaugurated by 
Tasker, Sons, and Co., and at the foundation of the Sheffield 
Electric Light and Power Company he was appointed manager. 
His services were afterwards transferred to the Corporation, but his 
health giving way, he retired from their service a few months ago. 
He has been an invalid since that time. His age was fifty-six. 


NOTES AND MEMORANDA. 


Tun War-oflice has decided that it is not necessary at 
present to establish local centres for the corps of Electrical Engi- 
roe ee in Scotland, the northern counties, or the 


A New York company, according to a consular report, 
ix about to extablish in Milan a factory for the purpose of producing 
the material required for electric traction on vallwapnsed tramways, 
whieh has hitherto nearly all been imported. 


Accorpina to the preliminary estimate of the Director 
of the United States mint, the production of gold last year showed 
an increase of about 300,000 oz, over 1898, ‘The total ia estimated 
at 3,419,896 o2z,, of a value of £14,140,000, the largest increase 
being in the returns of Colorado and Alaska, 


Tue amount of bituminous coal mined in the United 
States during 1899 is estimated at 187,843,750 short tons of 20001b., 
showing an increase of about 28,000,000 tons, as compared with the 
production in 1898. ‘The amount of anthracite coal brought to 
market is returned at 47,665,000 tons, an increase of 6,000,000 
tons over the figures of 1898, 


IN a recent issue of the Chemical News, Dr. T. L. 
Phipson deseribes some experiments which he has made on 
eyanogen gas after passing over red-hot iron nails in a glass tube. 
He concludes that the resulting gaseous body might be identical 
with argon, whieh would therefore be a carbide of nitrogen con- 
taining half the carbon contained in cyanogen, 


Tue Royal Agricultural Society's show will take place 
at York from the 16th to 22nd inst. In the implement depart- 
ment the number of feet of shedding exclusive of open ground 
mee allotted is 14,772ft. in 412 stands, as against 12,200ft. at 
Maidstone last year, 15,491 at Birmingham in 1898, 12,473 at Don- 
— in 1891, and 13,156ft, at the previous meeting at York in 
8833, 


Accorbine to the most trustworthy statistics available, 
the total amount of coal imported into Cadiz last year was61,245 tons, 
as against 157,900 tons in 1898, and 75,924 tons in 1897, Great 
Britain sent about 32,000 tons in 1899, and the remainder came 
from Spanish mines, The importation of coal in 1898 was excep- 
tionally high, on account of the quantity required by the Spanish 
war vessels during the war with the United States, 


Tur Rivers Committee of the Manchester Corporation 
met on Monday and adopted a reply to the letter recently received 
from the Mersey and Irwell Joint Board. The reply explains the 
position of affairs with regard to the treatment of the Manchester 
sewage, and informs the Joint Committee that the Rivers Com- 
mittee has resolved to appoint an engineer to prepare plans and 
estimates for the consideration of the City Council. 


Tar Italian Government has a jealous eye upon the 
numerous sources of power presented by the rivers. All demands 
for concessions to make use of this enormous natural power are now 
submitted to a commission specially appointed to consider them, on 
which the railway companies are represented, and in every case 
where it is at all likely that a particular water power may eventu- 
ally be required by the State, the demands are refused. 


AN Italian paper states that Captain Cei, the inventor 
of an automatic firing rifle, which has recently been attracti 
attention in Italy, has patented a new form of projectile suitable 
for guns and rifles of all kinds. The form is ellipsoidal, enabling 
the projectile to overcome the resistance of the air in such a 
manner as to reduce the trajectory almost to a straight line, thus 
doing away with the necessity for the back sight. The wound 
made by the shot is said to be perfectly clean, without any sign of 
laceration, 


Tue general report of mines during last year just pub- 
lished states that the total number of persons employed in the coal 
industry was 729,009, an increase of 22,115 over the previous year. 
The total output of coal was 233,319,083 tons, an increase of 
18,040,265 tons, The principal increases were in the South Wales 
district, 8,768,231 tons ; South-Western, 4,311,659 tons ; Midland, 
1,811,318 tons; Yorkshire, 1,270,750 tons; and Manchester, 
132,150 tons, The total number of fatal accidents was 915, in- 
volving the deaths of 972 people. 


In the House of Commons last Friday Mr. Steadman 
asked the President of the Board of Trade, amongst other kindred 
questions, whether there was any legislative regulation or registra- 
tion in regard to the use of any supply by the London gas companies 
of carburetted water gas; whether he was aware that in 1898 a 
Departmental Committee appointed by the Board of Trade recom- 
mended that the admixture of water gas with ordinary coal gas 
should be limited to 12 per cent.; and that he would consider the 
advisability of taking steps to initiate legislation on the subject. 
Mr. Ritchie, in reply, poe there was no legislative regulation in this 
matter, and that none could be undertaken unless of a general 
character. 


A copr telegram has been received at the Solar Physics 
Observatory, South Kensington, from Sir Norman Lockyer, who is 
in change of the eclipse party stationed at Santa Pola, on the 
south-east coast of Spain. He states that at the time of the 
eclipse the weather was excellent, and all his instruments were 
satisfactorily employed. There was a fall in temperature during 
the eclipse of from 4 deg. to 6 deg. Centigrade. The eclipse was 
not a dark one, and very few stars were seen. The corona 
exhibited large equatorial extensions and distinct polar tracery, as 
expected. Observations of the shadow band were fully made in 
two planes, In the fixing up of the instruments and the making of 
the observations, assistance was given by about 150 of the officers 
and crew of H.M.8. Theseus, which conveyed the eclipse party 
from Gibraltar to Santa Pola, a few miles south-west of Alicante. 


In the waterworks at Coulouvrenier, near Geneva, a 
large centrifugal pump, made by Sulzer Brothers, of Winterthur, 
and driven direct by means of two-phase asynchronous electric 
motors of 1000 horse-power, has been installed. It is required to 
lift water to a height of 460ft. The necessary pressure is obtained 
by a simple tandem arrangement of two centrifugal vanes. In- 
jectors are employed to fill the pumps, which are started up with 
closed valves. In starting, the motor has, therefore, the friction 
of the water only to overcome. When the normal speed of 600 
revolutions per minute has been attained, the valve is slowly 
opened, and the lifting commences. In this manner the motor is 
gradually loaded. The pump delivers 5000 gallons per minute, 
which corresponds to a useful output of 700 horse-power. Current 
for driving the motor is obtained from the power station in 
Chévres. 


Fixe gold for the purpose of beating is alloyed before 
use, according to the desired colour. The proportions of alloy for 
the shades in common use are :—Red, 18 grains of copper to each 
ounce ; pale gold, 5 dwts. of silver ; deep or medium, 12 grains of 
copper and 12 grains of silver. The gold is melted in a clay 
erucible with the requisite amount of alloy, the temperature being 
raised higher than the fusing point in order to give increased 
malleability to the metal. The alloy is cast into an ingot 3in. long 
and ljin. wide, which, after cooling, is passed about six times 
between powerful steel rollers; then it is annealed, and again 
rolled, these operations being repeated about six times. The ex- 
tension takes place only in one direction, and the ingot has now 
become a ribbon about 20 yards long and about as thick as went 
notepaper. It is afterwards cut up into pieces, and goes throug 
a number of beating processes, 


MISCELLANEA, 


Tur Institution of Electrical Engineers intend to hold 
an extraordinary general meeting in Paris, on August 16th, two 
days before the date fixed for the International Electrical 
Congress, 


Tae armour of the new battleships for the German 
navy is to consist of nickel steel plate, the total cost being esti- 
mated at £13,000,000, The whole is to be furnished by the two 
firms, Krupp and Stumm, 


Tur Scottish Manufactured Tron Trade Conciliation 
Board on Monday awarded the ironworkers a further advance of 
5 per cent. in wages, The average selling price at the works was 
put at £8 9s, 3d, per ton, 


Tut borough engineer of Kidderminster, Mr. Arthur 
Comber, died on Saturday morning after a prolonged and severe 
illness, ‘The deceased was forty-nine years old, and had been in 
the service of the Corporation for twenty-seven years. 


Tur Norwegian Storthing on Saturday unanimously 
adopted a credit of one million kronen for new quick-firing field 
guns, and, by fifty-tive votes to forty-eight, a credit of five hundred 
thousand kronen, the first instalment of the sum required for 
fortifying Christiansand, 


At the Marlborough Petty-sessions last Saturday the 
driver of a motor tricycle was fined £10 and costs for furiously 
driving at a speed estimated at 20 miles an hour. The defendant, 
it was alleged, passed a doctor's horse and trap on the wrong side 
of the road, causing the horse to bolt. 


A SINGLE-scREW wood-sheathed steel sloop, built to 
the order of the Admiralty, was launched from the works of Laird 
Brothers at Birkenhead on Tuesday. This latest addition to the 
Navy, which will be known as H.M.S. Rinaldo, is of 980 tons dis- 
placement and 1400 indicated horse-power. 


A serious subsidence took place late on Saturday night 
at the Ramsden Docks, Barrow, After alock had been pumped out 
a portion of the dock wall at the end of the lock subsided, taking 
with it several steam cranes and other plant. This accident may 
delay delivery of the Vengeance, battleship, and the launching of 
the Hogue, cruiser. 


In reply to Mr. Yerburgh’s question in the House of 
Commons last Monday, Mr. Goschen stated that the Admiralty 
will shortly invite tenders for four armoured cruisers and one 
unarmoured cruiser, and for the machinery of two battleships, six 
armoured cruisers, and one unarmoured cruiser, and other small 
armoured craft, representing an aggregate of 180,000 horse-power. 


A LANDSLIP of considerable magnitude o2zcurred on 
Wednesday of last week at the Delabole Slate Quarries, in Corn- 
wall, when a quantity of rock and “harder,” estimated at between 
seventy and seventy-five thousand tons, fell. The noise could be 
heard four miles away. Fortunately, the fall had been antici- 
pated for some time, and every precaution was successfully taken 
to prevent loss of life. 


Tur St. Pancras Vestry have withdrawn their opposi- 
tion to the London and North-Western Railway Bill now before 
Parliament, so far as it affects the extension of Euston-square ter- 
minus, on certain terms agreed upon. Euston-square Gardens are 
to remain intact, and the company undertakes to erect dwellings 
to re-house 1029 persons of the labouring classes who may be dis- 
turbed, prior to their commencing works under the Bill. 


Tue electric power station at Buxton, for which the 
Local Government Board sanctioned the borrowing of £24,760, 
was opened recently. The principal streets are now lighted by 
are lamps, and a large number of private consumers have had the 
current laid on. The matter was placed in the hands of Professor 
Kennedy, who has advised the District Council. A continuous- 
current three-wire system, with lamps running at 230 volts, has 
been adopted. 


Ir has been decided by the Suez Canal Company that 
every vessel, before it can pass through the Suez Canal, must 
satisfy the company’s agents at Port Said or at Suez that it has on 
board (1) at least one electric search-light of stfficient power to 
illuminate the channel 4000ft. ahead, and constructed so as to 
admit of rapid splitting up of the beam of rays into two separate 
segments, with a dark sector in the middle ; and (2) with electric 
lights capable of lighting up a circular area 700ft. in diameter. 


Tuer American liner New York, which ought to have 
arrived at New York on Saturday, did not reach that port till 
Sunday evening owing to the breakage of the propeller shaft of 
the port engines. This occurred on Tuesday, the 22nd inst. The 
port engines were quickly disconnected, and the vessel continued 
on her voyage with her starboard engines alone, at a speed of 
about 15 knots. The daily runs of the steamer after the accident 
averaged 365 knots. The fracture is supposed to have been caused 
by the screw striking a derelict. 

On Friday last the official trial took place of the first- 
class torpedo boat Hydra, built for the Dutch Government by 
Yarrow and Co., Limited, of Poplar. The contract speed was 
23 knots during a continuous run of three hours, and 24°3 knots 
was the speed realised. The Dutch authorities were represented 
by Mr. Loder, Chief Constructor ¢f the Dutch Navy ; Mr. Koning, 
Chief Engineer of the Dutch Navy; and Captain De Booy. This 
vessel is the first of two intended to be sent out to the Dutch East 
Indies to reinforce the naval power at that station. 


A sERIOusS accident occurred on Monday at the Cold 
Storage Warehouse, in course of construction at Southampton 
docks. A number of men were engaged in making ‘‘ferro-concrete” 
piles in a building nearly 100ft. long, and of four floors. There 
are several hundred piles, each about 42ft. in height, and weighing 
nearly four and a-half tons. Without any warning, the staging 
fell to the ground. One man received injuries from which he sub- 
sequently died, and several others were injured. The poles all fell 
one way, indicating a probable subsidence as the cause of the 
accident. 

A TERRIBLE explosion occurred in the Lake District, at 
Blackbeck Powder Works, on Saturday morning, by which two 
men lost their lives. The works are situated between Ulverston 
and Windermere Lake. The accident occurred in the press-house, 
which at the time contained between 10 cwt. and 12cwt. of gun- 
powder. It is supposed that the explosion was caused by a little 
grit getting into the machinery. Fortunately the building is well 
isolated from the other mills, otherwise the loss of life might have 
been terrible, as over eighty men are employed in the various 
processes of manufacture. The press-house and machinery were 
totally wrecked. 

Tue Rivers Committee of the London County Council, 
in a report which they have prepared regarding the steamboat 
service on the Thames, recommend that parliamentary powers be 
sought to enable the Council to take over the piers and establish 
“an efficient steamboat service ” of its own. The Committee state 
that recent steamboat companies have failed to meet the public 
needs, and have all made the mistake of running the wrong kind 
of boats. In spite of difficulties, the Committee are confident that 
a municipal service will pay. The Thames Conservancy has 
already undertaken to hand over its sixteen piers to the Council, 
but the Rivers Committee recognise that many of these piers are 
in inconvenient places, and that new approaches have to be made 
to the existing piers, and new piers built in other parts of the 
river, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD AnD Co., Vienna, 

F. A. Brockxnaus, 7, Kumpfgasse, Vienna I. 
CHINA.—KELLY anp Wa.su, Limitep, Shanghai and Hong Kong. 
FRANCE.—Bovvgeau AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER anv Co., 5, Unter den Linden, Berlin. 

A. TweiTmeyveER, Leipzic; F. A. Brocxnaus, Leipzic. 
INDIA.—A. J. anp Co., Railway Bookstalls, Bombay. 
JTALY.—LokscHER AND Co., 307, Corso, Rome; Bocca Frerus, Turin. 
JAPAN.—KELLY AND Watsu, Limirep, Yokohama. 
Z. P. Manuva AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RICKER, 14, Nevsky Prospect, St. Petersburg. 
AFRICA.—GorDON Gorcu, Long-street, Capetown. 
R. A. Toompson anv Co., 33, Loop-street, Capeto-on. 
J.C. Juta & Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—Gorpon anD Gotcu, Melbourne, Sydney, and Brisbane. 
R. A. THompson AnD Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upton anv Co., Auckland ; Craia, J. W., Napier. 
QANADA.—MontreaL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 49, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 
Duane-street, New York. 
Sunscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Ke.iy anp Wats, Limirep, Singapore. 
AND Co., Colombo. 


SUBSCRIPTIONS. 


Tas Exoiveer can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) 

Half-yearly (including double number) .. £0 148. 6d. 
Yearly (including two double numbers). . £1 9%. Od. 

Ciora Reapixc Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tue EnGinger weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tuk ENGINEER, and 

accompanied by letter of advice to the Publisher. 


THIn Paper Cortes. Tuick Paper Coprxs. 


Half-yearly .. £0 188s. Od. | Half-yearly .. £1 0s. 8d. 
Yearly .. «. £1 16s. Od. | Yearly .. £2 Os. 6d. 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 


ge The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

laters relating to Advertisements and the Publishing tment of the 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Bditor of THe ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 
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correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
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REPLIES. 


Tay Bripvce.—You will find a description of the disaster and a full report 
of the inquiry in the two volumes of THE Encinger for the year 1880. 
The disaster was due to faulty castings of the tubular piers. 

UITLANDER (Japan).—Our statement is quite correct, as is clear from the 
decision in the actions, Graham v. Eli, Graham +. Hughes, and Graham 
rv. Barlow, all recorded in Vol. xv., No. 12, of the official Patent-office 
reports. Here it was held that there was no penalty attaching toa 
man doing the work of a patent agent or — he was willing to do 
this work, providing he does not actually style himself a patent agent. 


C. P.—We do not agree with you at all that the questions are vague, 
abstruse, or special. They seem to us very useful and practical, just, 
in fact, the very questions which a young engineer ought to be able to 
answer. That the Science and Art Department is taking to asking 
questions which test experience and general observation instead of 
mere text-book knowledge is a sign of grace. The “really successful 
practical engineer” may be ignorant of engineering al her if he 
knows who to employ and how to sell his goods, but we ine the 
average educated engineer would not be flattered by your observations.: 
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Tue RontToEN Society.—Thursday, June 7th, at 8 p.m., at St. Bartho- 
lomew’s Hospital. Dr. Lewis Jones will show an influence machine of 
American design ; Mr. James Wimshurst, F.R.S., will give a short state- 
ment of his work in the design and the perfecting of the several forms of 
his influence machine; Dr. Rémy, of Paris, will show a new localising 
apparatus. 

Roya Institution or Great Britain.—Friday, June 8th, at 9 p.m., 
Discourse on ‘‘ The Effect of Physical Agents on Bacterial Life,” by Mr. 
Allep Macfadyen, M.D., D.Sce.—Afternoon Lectures at 8 p.m.: Tuesday, 
June 5th, “ Ruskin, the Servant of Art,” by Mr. R. Warwick Bond, M.A.; 
Thursday, June 7th, ‘‘ Chaucer,” by the Rev. Canon Ainger, M.A., LL.D.; 
Saturday, June 9th, ‘‘The Growth of Chamber Music” (with musical 
illustrations), by Sir Frederick Bridge, Mus. Doc. 
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THE BELLEISLE EXPERIMENT. 


lr is very rash to attempt to review an experiment of 
which the circumstances are kept secret, more especially 
when it is conducted by authorities as capable as those at 
the Admiralty. We do not, therefore, now attempt to 
review the trial conducted last Saturday in the usual way, 
but only to notice the results that were necessarily known, 
and to consider how the matter must present itself to those 
outside the very limited number of persons who had 
access to the exact objects in view, and the precise 
results produced. Limiting ourselves in this way, we 
shall be justified in expressing our opinion freely. 

The actual operation, as our readers know, was the 
destruction of the Belleisle in five, or we may say, in 
three minutes, by the Majestic, though the firing con- 
tinued for 9} minutes in all. The Belleisle is a cross 
between a central battery ship and a coast defender. 
She was built for Turkey, and purchased by us in 1878. 
She has a belt and central battery, with wrought iron 
armour from 12in. to 6in. thick, but nearly three-quarters 
of her hull above the belt is unprotected. This structure 
the Majestic attacked with her four 12in. guns and her 
broadside batteries of 6in. quick-firing guns—six on each 
side—and her lighter guns. Speaking generally, no one 
could doubt as to the result. The Belleisle could not 
fail to be “riddled and gutted” in a few minutes. To 
the uninitiated a most costly and invaluable target 
was apparently destroyed, and the goose that might 
have laid the golden eggs killed with a vengeance. We 
refuse to believe that there was not something more than 
this behind, but we think it a pity if some statement to 
this effect is not made by the First Lord, for this is how 
the matter must present itself to the public. 

Even as the trial is reported, however, there is some- 
thing to note. Firstas to accuracy of fire. The Majestic 
opened fire at 1700 yards range while steaming at 6 knots 
an hour, with a 12in. gun, which entered the stern of 
the Belleisle, raking her, if we are to believe the re- 
ports, and emerging at her bows. This we regard as 
admirable, for it was necessary for the Majestic gun to 
be laid correctly and got off almost exactly when the line of 
the Belleisle keel coincided with the line of sight. The pro- 
jectile must have traversed the length of the ship, passing 
through the armoured bulkheads or walls without serious 
deflection. We hail so good a shot, specially at the 
present time. Very able criticism of the American firing 
at Santiago has resulted in one case in the conclusion 
being arrived at that the disturbing causes in that action 
were so great, and the resulting probable error found by 
working backwards so erroneous, that it was quite a 
matter of indifference what the shooting of the guns was, 
and that the difference between the most hopeless old 
smooth bore and the best rifled gun would have been 
nothing to signify. We have always held that’ at 
Santiago the circumstances were just those which must 
cause, and indeed justify, wild shooting. A group of 
ships after the monotony of weeks of watching suddenly 
see an enemy moving out and making away at four miles 
range from most of them, an enemy who ought to have 
the heels of them. It was a case when the only apparent 
chance was to fire at once and chance a hit at the cost 
of great waste of ammunition. Subsequently, when the 
Spanish speed proved deficient, and when the American 
ships were gaining on them, the chances greatly improved. 
Had they attained to racing abreast of them, which 
hardly happened before the Spanish cruisers were 
destroyed, it would have been easy to direct a dis- 
criminate fire attack; but as it was, the whole engage- 


ment was a wild, unexpected race. The Majestic’s first 
round shows what can be done by the heavy gun of a 
vessel steaming at six knots, and availing herself of a 
chance which could only present itself for a moment. 
The shell attack which followed was apparently well 
directed, but in present circumstances we learn little 
from it. The destruction at Santiago, however, em- 
phasises the fact mentioned by the irst Lord apparently 
as the leading one in the Portsmouth trial, namely, the 
circumstance that the Belleisle did not actually take fire. 
This, if wholly instead of partially true, is very important. 
In the German warships all wood has been condemned 
and dispensed with for some time past ; the experience at 
Santiago seemed to show that we had lost much by not 
doing the same. If, however, wood can be protected by 
any means, things are not quite as was supposed. Appar- 
ently, water was very freely used in the Belleisle. How- 
ever, on this we may hope to hear more shortly. 

Nevertheless, we think that the programme was dis- 
appointing, although the results were as good as such a 

rogramme might offer. We should have liked to have 

earned the effect of individual rounds of various kinds, even 
if the experiment was to terminate in wholesale destruction. 
Even as concerns wood itself, it is important to know 
how wood behaves when behind armour, as compared 
with its application to unprotected parts of ‘the ship. 
First, can shells carry fire through armour. so as to 
ignite wood inside it? Secondly, can wood be ren- 
dered non-inflammable by any composition without 

drowning it with water? Thirdly, what is the incen- 

diary power of powder compared with lyddite ? Fourthly, 

what is the poisonous effect of the gas generated by lyddite 

or similar high explosive? Then we should have wished 

that a casemate could have been constructed, and the lia- 

bility of gas elsewhere to enter tried. For all these it would” 
be necessary to fire single rounds and examine closely. If 

this is thought tedious, it might have been conducted by 
specialists only, without interfering with the operation of 

general destruction at the end, if desirable. In short, we 

hoped that much experience in detail was going to be ob- 

tained from this grand target, for in speaking of the incen- 

diary power of common shell we have only dealt with one 

branch of the subject. There is a question of the 

penetrable action of the shells, of their behaviour when 

burst by a quick fuse before they are broken by the 

shock of impact, compared with that of a fuse which 
allows the shell to be broken and then burn its powder 
after rupture, effects which were brought out by the 

Shannon experiments. The extraordinary breaking up 
into minute fragments of Palliser shells, which is liable 
occasionally to happen, as in air-space targets, has 
never been satisfactorily explained. Above all, we have 
always hoped for a trial of a powerful projectile: passing 
through the decreased belt armour now adopted and 
impinging on the inclined deck armour behind it. What 
is likely to happen on deck above? This would call for 
a section to be specially made, and no doubt such a 
section might be made on shore; but when we are test- 
ing the effect of fire on ships’ structures with an actual 
ship, it seems worth while operating a little more, and. 
testing the question of structure as far as possible. 

We are bound to admit, however, that not only are we 
completely in the dark, but that,some statements add to 
the depth of that darkness. Forsexample, we are told 
“Some Qin. Krupp plates had been temporarily placed 
over the citadel and were fired at by the 6in. guns. 
Though these were tested none were penetrated. The 
trial, therefore, demonstrated the. value of the armour 
now in use.” This could not be seriously said, and yet if 
this sentence was put forth to convey the impression to 
our continental Powers that we are idiots, we think it is 
overdone, for we might just as well throw snowballs at 
Krupp Qin. plates as 6in. common shells, or for the 
matter of that 6in. projectiles of any kind under service 
conditions. We imagine that the 9in. Krupp plates were 
more likely to be intended to try what the 12in. projectiles 
would do against them, 9in. hard-faced plates constituting 
the vertical armour belt of the Majestic herself and her 
class, reinforced by inclined deck armour. If this, 
however, were intended, why was not the 12in. gun 
fired so as to hit the Yin. plate ?_ We mean, why was not 
a deliberate experiment arranged, as we have said above, 
to test the belt? 

In short, while we believe in our construction officers 
and our ordnance officers, and while we do not doubt that 
valuable results must be obtained froin the Belleisle trial, 
at the present moment the question, like the vessel her- 
self, may be described as enveloped in the thickest smoke. 


STEAM ENGINES AT THE PARIS EXHIBITION. 


Tose of our readers who retain memories of the Paris 
International ixhibition of 1889 cannot fail to be struck 
and impressed by the evidences of advance supplied by 
the International Exhibition now very near completion. 
For the time being we shall write about steam machinery 
and nothing else. In. the near future we shall supply 
such detailed information concerning it as can be com- 
pressed within the space fixed by the limitations of 
journalism. The number of engines and boilers is so 
considerable, and the machinery so important, that a large 
volume would be needed to describe, criticise, and discuss 
it exhaustively. It is not with details of construction 
that we propose to déal now, but with the lessons that 


‘may be learned during a walk through the two sections 


of the machinery hall devoted to steam engines. 

In the first place, then, we note a general change in 
purpose. The “ mill engine” has apparently ceased to 
exist on the Continent.. There is not a main driving belt 
or a driving rope at work in the Exhibition. The few 
small straps through which gas engines and little steam 
engines of a few horse-power transmit their insignificant 
energy do not count. All the large engines, without ex- 
ception, are employed in driving dynamos, for the most 
part of the fly-wheel type; and these supply power where 
it is wanted through cables led in various directions. 
The fact that there is no exception to this rule is admir- 
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able evidence of the favour with which electrical trans- 
mission is regarded on the Continent. If we are to 
believe what the Paris Exhibition has to tell us, electrical 
transmission is superseding all other methods of trans- 
ferring power from place to place. We may well take 
the lesson to heart. For some time past we have in 
this country been drifting slowly to a goal which the 
foreign engineer appears to have reached and claimed as 
his own some time since. No doubt engineers in Great 

Britain will more than ever seek to impress on the 

steam user—the real arbiter of his fate—the necessity 

of adopting methods which the engineers of France, 

Belgium, Russia, Austria, and Italy say with one voice 

is the best. The change of purpose, the alteration in the 

character of the work to be done by the engine, has in 
many respects, modified design. To explain in what 
respects, would lead us into an undesirable digression. It 
may be well here, however, to refer for a moment to the 
burning question of crank-shaft diameter, about which so 
rauch was said at the time the Glasgow contracts were 
being let. Mr. Parshall, it will be remembered, accepted 
provisionally, the tender of the E. P. Allis Company, for 
engines with crank shafts of the enormous diameter of 
30in. The argument in their favour was that unless this 
great diameter were adopted, the load per square inch of 
journal would be too great ; and that any dropping of the 
armature, even though a small fraction of an inch, would 
so augment the magnetic drag, that the bearing would 
become overheated. Now there are engines in the 
Exhibition which are indicating 2500 horse-power, such, 
for example, as a splendid triple-expansion two-crank 
four-cylinder engine, by Borsig, of Berlin; but none of 
the makers have adopted abnormally large crank shafts. 
They maintain that if the workmanship is what it ought 
to be, and the engine is properly attended to, there will 
be no drop of the shaft. But furthermore, the makers of 
the dynamos use air spaces which are not favoured here. 
As much as three-quarters of an inch is not unusual. 
It is quite obvious that a drop of one-sixteenth of an inch 
would be a serious matter with a clearance of one-eighth 
of an inch, while it is of no consequence whatever with a 
clearance of three-fourths of an inch. The loss of 
efficiency, so far as power is concerned, is very small. 
There is a loss of efficiency per pound or per ton of 
dynamo; but this is held to be quite overbalanced by 
the mechanical advantages gained. The only exception 
to this rule is supplied by La Société Francais de Con- 
struction, of Dinan, the makers of a large Reynolds- 
Corliss engine, whichis not yetrunning. This has a crank 
shaft very much after the type favoured by the E. P. Allis 
Company, whose engines this resembles closely enough. 

No doubt the greatest difference between the engines 
of 1889 and those of 1900 is generally the greater sim- 
plicity of construction and the reduction in the number of 
parts. With very few exceptions the valve gear is com. 
paratively simple; and even in those cases—such as a 
splendid compound engine by Sulzer, of Winterthur— 
where the valve gear has many parts, the dimensions of 
these parts have been so greatly increased that the chance 
of a breakdown or rapid wear is removed to an indefinite 
distance. We cannot help thinking that this simplification 
and improvement in design are due in part to the example 
set by engineers in Great Britain, and in part to the 
necessity of making engines for driving dynamos which 
shall be able to run for long periods without a possibility 
of breakdown. To this end again, improvements have 
been effected in methods of lubrication which are ex- 
tremely interesting. The oil can has followed the belt— 
it is not to be seen. On one engine, for instance, we 
find six or eight sight-feed lubricators standing side by 
side, all supplied by an oil pump. There is very little 
oil in evidence about the engines; very little smell of 
grease. Pipes take the oil everywhere it is wanted from 
the central station, as we may call it, to which it is 
returned, filtered, by the little oil pumps. Much of this 
has already been done in this country ; but we have not 
yet seen here anything quite so complete as the examples 
supplied by the Exhibition. 

A prominent feature in the design of all the engines, 
practically without exception, is what for want of a better 
word we may term audacity. The engines are not only 
very large, but all their parts are very big indeed. 
There are apparently no recognised limitations of 
space. If a designer thinks his engine ought to 
be 50ft. long, he makes it 50ft. long. If 50ft. high, 
he makes it 50ft. high. The first result is a most im- 
pressive magnificence of proportion. The huge dimen- 
sions of the parts tell us in unmistakeable terms that 
nothing is going to break down or wear out. Yet more 
striking is the great speed at which these large engines 
run, and the ease and silence with which they develop 
high powers. Without exception, the workmanship is 
perfection itself, and the finish imparted to the surfaces 
supplies the most cogent testimony as to the excellence 
of the material. For lagging, Russian blue steel sheet is 
universally employed, but not in the same way as in this 
country. The lagging is a considerable distance from the 
cylinders, which in point of fact may be said to be 
placed in air-tight houses or cases. The casing for 
tandem horizontal engines very usually covers the space 
between the two cylinders. Metallic packing is generally 
in use; and it almost goes without saying that no steam 
is visible about the engine, and, we may add, very little 
water—a result perhaps of much care taken in separating 
the water from the steam, and we suspect also because 
not a few of the boilers superheat to some extent. The 
great majority of the boilers are of the water-tube type, 
the only flued boilers we have seen being six by Gallo- 
ways, which were not under steam because the authorities 
would not permit cast iron pipes to be used—a fact which 
they ought to have made clear at the outset. 

Finally, the lesson taught is, we think, that on the 
Continent of Europe the construction of stationary 
steam engines has been brought as near to perfection as 
possible. In the whole place there are only two marine 
engines. One a set of triple-expansion, inclined paddle 


Kinderdijk, Holland, for a small river boat, and the other 
a four-cylinder triple-expansion engine of 5000 or 6000 
horse-power, made by the Forges et Chantiers de la 
Mediterranée for a cruiser not named. We have every 
reason to believe that the engines shown differ in no 
material respect from those made from day to day and 
year to year for steam users. They must be more ex- 
pensive than the engines built in this country, It is 
impossible that they can be otherwise. Here the builder 
is told that the engine-house is 40ft. long, and the engine 
must fit it. Abroad, the engineer tells the architect that 
his engine is 50ft. long, and the house must. be designed 
accordingly to hold it. That firms like Sulzer, Borsig, 
Farcot, Bollinkx, Carel Fréres, and several others, get the 
long prices they ask—and deserve—is beyond question. 
In this country we are told that they cannot be had. The 
English engine builder is often censured as being behind 
his time. It is forgotten by the critic that no one builds 
big steam engines foramusement. Splendid proportions, 
beautiful design, perfect workmanship, and the best con- 
ceivable material, all cost money. In the end it is the 
purchaser who settles what the character of his steam 
machinery shall be. 


NOISE AND POWER. 


Ir we had at hand a convenient method of calibrating 
it, sound might be found a not very indifferent method of 
measuring power. We are so accustomed to regard sound 
as the natural accompaniment of mechanical motion, that 
the fact that it is a monitorial voice, ever telling us of 
energy wasted, generally escapes attention. The noise 
of running wheels, of moving water, the crackling of a 
belt, the hum of a dynamo, the rattle of a motor car or 
a railway train, are as sure indications of energy resolved 
into a useless form, as the crash of broken crockery and 
the lamentations of a careless servant. 

Although the ear as a measufing instrument is of 
little value, it is far more sensitive as an indicator than 
is perhaps generally understood. It has been found by 
experiment that the noise produced by a ball of pith 
one milligramme in weight, falling on a hard, smooth 
surface from a height of one millimetre, can be heard by 
an ear placed about one centimetre away. With this 
fact before us, it is not surprising that even the best 
machinery in motion should be accompanied by very 
audible noises. It has been found that a _ play 
of a brass on a crank pin, so small that the ex- 
pansion of the pin caused by a small rise in temperature 
is sufficient to cause seizing, will — when run at 
a high speed, a quite alarming knock. Speed in all 
considerations of this sort is, of course, a pre-eminent 
factor. We all use this knowledge intuitively in gauging 
the speed of a rotating dise or shaft when sight is unable 
to aid us. We hear above all others a predominant 
series of small percussions, and from the note produced 
we estimate the speed. The physicist tells us that an 
insect’s wing moves so many times a second, by com- 
paring the note it makes with the vibrations of a tuning- 
fork. In the same manner the speed of fast-running 
machinery can be measured with no little accuracy by 
allowing it to set a spring in vibration by a succession of 
regular taps. Savart caused a rotating notched disc to 
set a piece of paper in vibration, increasing the speed 
until the note produced harmonised with that produced 
by a tuning-fork of known beat, when he was able to 
state the exact number of revolutions per minute of the 
dise. So much for speed. 

But for the measurement of power we require to know 
the pressure and the distance through which it acts. Now 
the loudness of a blow is, generally speaking, propor- 
tional to its force, and the force to the distance through 
which it acts. Or, expressing it slightly differently, the 
intensity of a note is proportional to the foree employed 
to produce it. The intensity multiplied by the speed is 
then an absolute indication of the power expended. This 
is a calculation we all make unconsciously and involun- 
tarily. We estimate the speed of a train by the noise it 
makes as the wheels pass the joints in the rails. Were 
our ears educated sufficiently, we might tell approximately 
the power exerted by the engine. We should associate a 
certain degree of loudness with a certain weight of train 
and a certain rhythm with a certain speed, and uncon- 
sciously arrive at an estimate of the power exerted. In 
this case noise, as in all other cases, is a direct indication 
of wasted power. Power so lost on railways has been 
continuously lessened by the adoption of longer rails, 
so reducing the number of joints, and by the more 
careful balancing and general accuracy of construction of 
rolling stock. At present to the man in the street the 
most noisy declaration of squandered power is in the 
motor car. Does one grasp that every puff of exhaust 
means that gases still full of energy are allowed to 
expend it valuelessly in disturbing the atmosphere ? 
That every jar and rumble and shake means expenditure 
of power which the engine has to provide? A mile on the 
bone-shaker of thirty years ago was harder work than ten 
on a modern bicycle, and it proclaimed the fact that it 
was an inefficient and extravagant machine in a suffi- 
ciently noisy manner. Even with type-writers and sew- 
ing machines, the less noise they make the less power is 
absorbed in working them. 

Generally speaking, ceteris paribus, the less noise 
machinery rakes the more efficient is it likely to be. 
Even the interposition of some non-resonant material, as, 
for example, the use of wooden or hide teeth in wheels, 
whilst reducing sound, if we may so put it in a more or 
less fictitious manner, adds to the efficiency, because it 
introduces a resilience which minimises shocks, just as the 
springs of a coach make it not only more comfortable 
for the passenger but easier going for the horses. 

The question of friction and the noise produced by 
rubbing surfaces is of very considerable and much more 
frequently recognised importance, but materially it differs 
but little either in expression or in effect from the noise 
of shock. A rod or wire can as readily be caused to pro- 


= 
striking it with a hammer. How close the Connection ; 
a moment’s consideration will show, and will give us tie 
hint that we only cure half the complaint in jj; e 
machinery if we still allow knock, and jump from 2 

evil to another if in order to reduce friction we Bg 
excessive play. It is worth bearing in mind that Bring 
like heat, is a form of energy, and that we can almost 
readily waste power in producing one as the other, 


COPPER. 


THERE would seem to be now rather more hope than whe 

we last approached this subject_of engineers obtaining cop 
supplies somewhat more cheaply between this time and the cae 
of the year than was recently expected, though it jg not 
anticipated that the relief will be very marked. The belief 
expressed about twelve months ago that the then extraordin, 
arily high price of copper would be maintained during the 
whole of 1899 has been fully realised. In May, 1899, the 
standard price of copper was £77, and it now stands at about 
£75, and the fluctuations during the past twelve months have 
been slight, the price having been nearly always maintained 
at between £75 and £78. This continued high price, coupled 
as it is with a greater production than has ever before beey 
known, is a new feature to even the oldest scrutinisers of 
the market. The world’s production of copper in 1899 jg 
estimated at 50,000 tons more than in 1898, yet the 
average price of copper in 1899 was some £20 a ton higher 
than in the previous year. Two factors supply the explana. 
tion—first, so great a consumption of the metal for electrical 
armament, and shipbuilding purposes, as well as for the 
ordinary requirements of trade, that not only did the whole 
of the increased production pass into use, but the visible 
supply at the end of the year was less than at the beginning, 
and, secondly, the control of the market established by the 
associated American firms, who have so regulated the supply 
to the open market that at no time has it been too great for 
immediate absorption. The copper-producing companies 
have been reaping a rich harvest. As regards stocks of 
engineering accessories and other manufactured goods 
throughout the kingdom into which copper largely enters, jt 
may be safely asserted that at no time within the last twenty 
years have they been smaller throughout the United Kingdom 
than they are to-day. A tendency is beginning to be obsery. 
able on the part of British engineers and other consumers, as 
June opens, to buy merely for immediate requirements, 
They recognise that any check to trade, resulting in a lessened 
consumption, would pile up the stocks of copper at a very 
rapid rate, and the American manipulators would either have 
to hold the increase off the market—an almost impossible 
task—or prices would fall suddenly. 


LABOUR, 


ONE or two noteworthy things as to the present position of 
labour organisation in this country have been stated at various 
recent ‘*‘ demonstrations” which it appears to be the custom 
of the British workman to indulge in at various dates during 
“the merrie month of May.” We were told at Manchester 
that there are now in the recently-formed National Federa- 
tion of Trade Unions something like 100,000 members. This 
was characterised by the speaker as ‘‘a fair beginning,” and 
he went on to observe complacently that ‘‘ when they had 
about a million and a-half they would be able to take a part 
in any question which arose between the workmen and those 
who employed, which they had not been able to exercise in 
the past.” Doubtless—‘‘ when.” Another speaker said 
that out of 534,941 railway employés, 100,000 were receivy- 
ing less wages than £1 per week. Very probably; but 
that the railways are also finding employment to an extent 
which the workers of the country cannot afford to do without 
is evident also from the correlative fact which the foregoing 
statement implies, namely, that over 400,000 railway employés 
are receiving more than £i per week. The various trade 
societies are generally fond of girding at the railways, but an 
organisation that finds continuous employment for over half 
a million people can hardly expect to please all sections of its 
numerous industrial army. We notice that a great effort is 
being made just now in some parts of Scotland by the miners 
to introduce the eight hours day, especially in Lanarkshire. 
It was stated at a recent demonstration that it has been 
in force in Fifeshire at most of the pits for about thirty years, 
and that the coalowners during that time had increased their 
output 100 per cent., while the number employed under- 
ground had been more than doubled. It is argued that had 
there been any economic danger in adopting the eight hours 
day, Fife should have been decayed and out of existence by 
this time. But perhaps the improvement of the Fifeshire 
coal trade has been in spite of, rather than because of the 
eight hours day. 


ELECTRIC LIGHTING CONTRACTS. 


Is a supply company liable for breach of contract to supply 
electricity? This question arose in an acute form upon the 
failure, some months ago, of the Metropolitan Company to 
keep up a constant supply. The President of the Board of 
Trade told the deputation of aggrieved users that consumers 
had a right of action. In this statement he was not sup- 
ported by the legal advisers of his Department. On the other 
hand, the consumers obtained advice the other way, and the 
opinion was submitted to the Board. The latter admitted 
that there was “no doubt room for difference of opinion,” 
and later stated that “the question is one of considerable 
difficulty, which they have no power to determine.” Never- 
theless the Board declines to introduce legislation to clear 
up the matter, and apparently the Law Officers of the Crown 
have not been consulted. Surely this is a matter which 
should be made clear by statute. 


Tue Newcastle Corporation are experiencing consider- 
able difficulty in disposing of the town’s refuse. According to the 
City Engineer's report during the year ended March 25th, 1900, 
135,261 tons were disposed of. Of this 20,295 tons were sent by 
rail as manure ; 6760 tons were sent by rail to deposit ; 24,154 tons 
were sent by barge to sea ; 56,862 tons were deposited in the city ; 
and only 27,190 tons were burnt at the refuse destructor. The 
cost of dealing with all this was £31,357, or 4s. 7?d. per ton. The 
average amount per house was 80°1 cwt., and the cost 18s. 6}d.; 
while the amount per head of the population was 11°6 cwt., ata 
cost of 2s. 8d. At. present farmers pay the railway carriage only 
on manure sent to them ; but at this rate the engineer can dispo 
of only 20,295 tons, or ,*,ths of the total amount. Obviously there 
is room for increased destructor plant at Newcastle, 
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LITERATURE. 


Hydraulic Power Engineering. By G. Croypon Marks 
y London: Crosby Lockwood and Son. 1900. 


Ir is very refreshing to come across a technical book 

f this stamp, and makers of hydraulic machinery in 
: ial are to be congratulated on having this volume 
a to them. There has for many years been a 
tr008 demand for bocks on this subject, and this has 
ynfortunately been met by a series of very pretentious 
yolumes, some of them purely of the trade cata- 
Jogue descriptions, and others remarkable for nothing 
if not for the astonishing number of mechanical 

istakes compressed within their covers. This new 
book is written by a man not only of many years’ experi- 
ence in this branch of engineering, but who has also 
prought a rife intelligence and a sound education to bear 
upon that experience. Such a man is never inclined to 
jisten with a too unquestioning reverence to the old tales 
of the text-books—tales not twice told only, but repeated 
from book to book five hundred times without any fresh 
effort to winnow the chaff from the grain. Mr, Croydon 
Marks is a man of original mind and self-initiative ; 
and this, whether it invariably leads to accuracy 
or occasionally strays into doubtful corners, is a charac- 
teristic essential to the sound progress of engineer- 
ing both in practice and in scientific teaching. We have 
no hesitation in writing this encomium in spite of the fact 
that Mr. Marks sometimes misuses the English language, 
as, for instance, where on his first page he talks of water 
being useful on account of its “high viscosity.” He 
really refers here to its low coefficient of viscosity, and 
should have said either low viscosity or high limpidity. 

The first chapter gives a very simple statement of 
hydraulic principles, and the second an account of the 
flow of water through orifices, and the frictional and viscous 
resistance to its passage through pipes. Here we note 
that on page 29 he gives a formula for this frictional loss, 
saying, ‘all the dimensions being in feet;’’ but neither 
the velocity nor “‘g’’ can be in feet alone—he does not 
say whether these are per second or per minute. This 
formula makes the lost head vary as v*/d, and then 
follows a table telling us that the coefticient increases 50 
per cent. or more with decrease of velocity, and over 300 
per cent. with decrease of pipe diameter. This being so, 
why suggest that the loss increases so rapidly as the 
square of the speed, or decreases so slowly as the first 
power of the diameter? Instead of giving a misleading 
formula and giving one all the arithmetical trouble of 
calculating from it, why not, under such circumstances, 
make the table give numbers representing the whole 
actual variation with v and with d ? 

The next chapters on hydraulic pressures, materials, 
and test loads, contain excellent practical hints on the 
construction of cylinders, and the behaviour of the metal 
to be expected under the severe stresses arising in this 
kind of work. Being familiar with the tricks that can be 
played by manufacturers with the “ elastic limit” by the 
simple expedient of stretching under heating hydraulic 
pressure, Mr. Marks is strong in advising against speci- 
fying test or working pressures in proportion to the elastic 
limit of stress, and prefers ultimate breaking stress as the 
standard by which to judge safe stresses and factors of 
safety. It is true that steel and iron may be greatly 
hardened, and the elastic limit raised by the means 
suggested, and that it is difficult to be sure that virgin 
metal untampered with in this way is being supplied. 
But it should not be forgotten that it is only elastic 
stresses that have to be provided for, any machine struc- 
ture being useless if exposed in normal working to stresses 
that are not elastic. The author says that, on account of 
the * give-and-take "’ action of the metals in stressing, by 
which he refers to their departure from the simple elastic 
law, he considers that hydraulic cylinders have a greater 
real strength than given them by Lawe’s formula ; and in 
the second section of his Table II. on page 58, the 
series of thicknesses he recommends for various pressures 
and diameters are for the severer conditions considerably 
less than that formula would demand. In this he is 
probably right, at any rate for plunger cylinders which 
are not required to fit the plunger. In this case it is 
quite legitimate to put in these cylinders such heavy 
hydraulic pressures as will actually produce some initial 
inelastic extension, whereby the outer layers of the 
cylinder are induced to take up a fairer share of the 
whole stress work than they would do without this severe 
straining. 

Packings and other joints are next discussed in much 
practical detail. It is mentioned that in cup leathers 
the wear is always confined to the outside of the corner 
parts, and that the frictional resistance is caused at this 
wearing part almost alone. From this it is argued that 
deep cups are useless, the water-tightness depending 
solely upon this heel of the cup leather, where it is 
pressed hard upon the surrounding metal. This hardly 
follows from the premiss, but this part of the leather 
is free from cnaneliiog and compressional crippling, which 
the process of manufacture brings upon the upper edge of 
the cup. Itis probably for this latter reason that the 
edge is not efficient in securing water-tightness. Mr. 
Marks says that the cup should never be made deeper 
than lin. Evidently the deeper it is made the greater is 
the above-mentioned crumpling effect. 

With regard to bolted flange joints, Mr. Marks says 
that the whole pressure on the joint may rise to that due 
to the initial serewing up plus that due to the subsequently 
applied hydraulic pressure on the end cover. This is 
certainly a safe rule, but the pressure can never really 
nise so high, because as the hydraulic pressure comes on 
the bolts become further stretched, and this clearly re- 
lieves the flange metal of a portion of its compressional 
strain, so that the faces exert a diminished elastic pres- 
Sure on each other. Instead of adding the whole 
hydraulic pressure, a more exact investigation shows that 
there is to be added this pressure diminished in the 


ratio of 1 to 1 x oa where B is the sectional area 


of the bolts and F that of the compressed flange metal, 
while E, and E, are the corresponding moduli of elasticity. 
The following chapter on valves is also most excellent, 
although in it we miss any illustration or discussion of 
pilot valves. 

The other chapters are devoted to lifts, cranes, accumu- 
lators, baling and forging presses, riveters, pumps, 
turbines, and hydraulic engines, finishing off with some 
description of “‘ recent achievements.” Among these latter 
are included the San Francisco Hydraulic Dock, the 
Tower Bridge, the Lynton Cliff Railway—designed by the 
author—and the Glasgow Harbour Tunnel Lifts. These 
are all treated in the author’s usual thoroughly practical 
fashion, although here and there incorrect theoretical 
calculations are made. For instance, the method of the 
calculations on pages 222-3, of the bending moments on 
the ribs of a large press head-plate can be accepted only 
as very rough approximations to the truth; and, even 
accepting the method, all the detail calculations are not 
correct. For example, the moment on the middle ribs 
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192 WL, not at as stated. 
pumps, we notice the entire absence of any exposition of 
the important stressing effects of the acceleration of 
momentum of the bodies of water started into motion 
and reversed in motion at the beginnings and ends of the 
strokes ; and also of any attempt to explain or calculate 
the exact action of an air vessel. These matters are not 
so important for high-pressure pumps as for those dealing 
with larger bulks of water, but still their importance is 
such that the omission of all reference to them is mislead- 
ing. In explaining the calculation of the required volume 
of an accumulator to provide for specified intermittency 
of work, we think the method by graphic diagram much 
more instructive and easily grasped than the arithmetic 
examples given by the author. 

The details of construction of turbines are sufficiently 
indicated, although in no great abundance. The theory 
of turbine action is a difficult and complicated matter 
upon which it would be impossible to argue in a short 
review. Sufficient to say that Mr. Marks’ methods of 
explanation have the merit of simplicity, and give at 
any rate a correct fundamental insight into the general 
nature of the motions that occur inside the turbine. 
Judged from a stricter point of view, they appear to suffer 
from the usual fault of the engineer's efforts to grapple 
with somewhat obscure dynamic phenomena, that is to 
say, they proceed gaily along the flowery path of assump- 
tion of everything that seems convenient for the purpose 
of calculation, irrespective of any close or distant relation- 
ship to fact, the traveller being led on by fancy into 
“error,” from which he is somewhat roughly pushed 
back by “ practical experience"? administering copious 
doses of ‘‘ corrections.” 
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SHORT NOTICE. 


The Technic of Mechanical Draughting : A Practical Guide to Neat, 
Correct, and Legible Drawing, By Charles W. Reinhardt, chief 
draughtsman to the Engineering News, New York: The Eugineer- 
ing News Publishing Company.—The writer of this book, to quote 
his own words, ‘‘has endeavoured to give to the busy draughts- 
man a thoroughly practical common-sense guide,” no attention 
being paid to the mathematics involved. The examples of illus- 
trations given are all reproductions on reduced scales of line draw- 
ing, and on this account will be found particularly useful to those 
learning drawing for reproduction in the press by the zincographic 
process, The examples given are extremely neatly executed, the 
map drawing being worthy of special mention. The numerous 
methods shown of delineating the many materials used by engi- 
neers form one of the most interesting features of the publication. 
The author does not appear to treat upon colouring. 
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A Hand-book of Electrical Testing. By H. R. Kempe. 
edition. London: E. and F. N. Spon, Limited. 1 
18s. 

Society of Engineers : Transactions for 1899, and General Index, 
1857 fo 1899. Edited by P. F. Nursey, Secretary. London: E, 
and F, N. Spon, Limited. 1900. 

Tables of Feu Duties or Ground Annuals, from 1s, to 20s, per Pole, 
Capitalised at 20, 25, 30, and 32 Years’ Purchase. By Charles 
Davidson, F.S.I. Paisley: Alexander Gardner. Price 3s. net. 

Mr. Batsrorb, of 94, High Holborn, has just published a list of 
‘‘an important collection of the ‘Transactions and ‘ings’ of 
various learned and scientific societies, and of the principal tech-. 
nical journals,” which he is offering for sale. 
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SIR GEORGE GROVE. 


WE regret to have to announce the death of Sir George 
Grove, which took place in London on Monday evening. By 
his death a highly-eventful and useful career is terminated. 
In his time Sir George played many parts, and it is no flattery 
to say that he played them all well. He was born near 
Clapham Common on Avgust 13th, 1820, and was, therefore, 
in his eightieth year at the time of his death. He received 
his education at the Clapham Grammar School—a school 
from which many great men have come—and was, atan early 
age, articled to Alexander Gordon, a civil engineer. He also 
served two years in Napier’s Foundry, Broomielaw, Glasgow. 

That he soon became a capable engineer is evident from the 
fact that in 1841, when only twenty-one years of age, Sir 
George was sent to construct the first lighthouse erected on 
Morant Point, Jamaica. This edifice was principally made 
of cast iron, and was successfully completed by him ; so suc- 
cessfully, in fact, that he was at once employed in the design 
and erection of a similar structure on Gibb’s Hill, Bermuda. 
He returned to England in 1844, and was fortunate enough 
to obtain work under Robert Stephenson. He was 
first of all employed on the works of the Chester and 
Holyhead Railway, being on the staff of Mr. C. H. Wild 
at the Chester general station. Afterwards he was 
assistant to Mr. Edwin Clark, chief engineer to Robert 
Stephenson, in which post he was engaged upon the con- 
struction of the tubular bridge over the Menai Straits. His 
position was one of great responsibility, which an able man 
only could satisfactorily have filled. It is all the more 


remarkable, therefore, that at the conclusion of the work he 
should have decided to relinquish the profession in which he 
had shown such ability. Such, however, was the fact, for in 
1849 he succeeded Mr. Scott Russell as secretary to the 
Society of Arts. From that time till his death his life was 
mostly spent in the midst of literature and music. In 1852,on 
the formation of the Crystal Palace Company, he was appointed 
secretary, vacating the post in 1873 to take a seat on the 
board, which he held till 1878. It is not for us to tell of the 
delightful music to which Crystal Palace audiences have been 
treated as a consequence almost entirely of his influence; 
but we may say that it will be as a musician, and not as an 
engineer, that Sir George’s name will be remembered by pos- 
terity. He was director of the Royal College of Music from 
its institution, and was knighted in 1883, in commemoration 
of the opening of the College. He occupied this position till 
1894, when he resigned, and was granted a Commandership of 
the Bath in recognition of his services. 

In addition to his musical labours he was a successful 
editor, Macmillan’s Magazine having been brought out 
under his guidance during from fifteen to sixteen years. The 
“ Dictionary of Music” is a monument to him. He contri- 
buted largely also to the “Dictionary of the Bible,” and 
personally carried out some excavations and exploring work 
at Jerusalem. The starting of the Palestine Exploration 
Fund was in no small measure due to his initiative. He was 
created honorary D.C.L. of Durham in 1875, and later on 
LL.D. of Glasgow. 

The above is a brief record of his work as seen by the out- 
side world. Those of his friends who enjoyed his intimacy 
alone know the full value of the man. He was a remarkable 
personality in many ways—warm-hearted and _ socially 
inclined, he loved to be surrounded by his friends, amongst 
whom could be numbered many of the best-known names in 
literature, science, and art. In conversation he displayed a 
wide knowledge of many things, and often a delightful 
freshness and originality of treatment of his subject. 


DOCKYARD NOTES. 


Tur Channel Fleet units have dispersed to their various 
ports to make good their defects previous to the naval 
manceuvres, which this year are to be on the grand scale. 


THE plan of campaign is, of course, so far a dead secret, 
but it is known that scouting and wireless telegraphy as an 
adjunct to it are to receive special attention. This is as it 
should be, but we sincerely hope that the Admiralty will 
this year make an effort to get freefrom the Anglo-French 
war idea. We have had it for some fifteen years now, and 
though excellent in theory, it has always—save on one 
memorable occasion—failed in practice. The fact is that the 
presumed British fleet must, for political reasons, and to 
avoid agitations for a more powerful Navy, come out best ; 
and things are always more or less arranged to ensure this. 
A fiasco like last year’s manceuvres teaches nothing, and 
deludes no one save the British public. Frenchmen do not 
base their ability to intercept our food supplies upon our 
manceuvres, and nothing is gained by deception. This is a 
matter that the Navy League might well take up in lieu of 
muzzle-loaders. 


Mr. GoscHEn’s hornet’s nest grows apace. Elswick has 
now stated in black and white that when it undertakes to 
deliver a ship complete, the word complete includes guns, 
armour, and engines. Most people would have assumed that ; 
however, events have rendered the definition necessary. 
The First Lord would now appear to be cornered, but we do 
not expect that he will be, for in the matter of excuses he is 
equal to President Steyn and his capitals. Still, this is a 
matter of minor concern. What the country wants to know, 
and what it seems to stand some chance of eventually learn- 
ing now, is, Why is Elswick boycotted by the Admiralty in 
the matter of shipbuilding? Boycotted it certainly is, and 
the present position is that the Admiralty, indeed, if not in 
actual words, say, ‘‘ Rather than have ships built at Elswick 
we will not build them.” That is where the matter now 
stands; and the fleet is far too serious a thing for it to remain 
there. It means that we go short of absolutely necessary 
first-class battleships—for what ? The Empire’s only line of 
defence is too vital a thing to be sacrificed to private pique, 
or whatever the cause may be. 


A LATE Sea Lord of the Admiralty once confided to a friend 
that if we went to war, he expected that an angry public 
would hang him and his colleagues on the lamp-posts of Tra- 
falgar-square. The reason he gave was, “‘ Because we shall 
d—d well deserve it.” This is notea service yarn, but a 
verbatim fact. Since then public opinion has mended many 
things, but this Elswick affair is a very unpleasant shadow. 
It certainly will not be allowed to remain where it is, either 
in Parliament or out of it. 


Tuts week's Le Yacht contains an interesting series of 
photographs of one of the new Garibaldi class of cruisers in 
various stages of construction. Italy seems bitten with the 
record rate of construction mania; but we fancy she is 
ill-advised in being so, if there is any truth in reports that have 
reached us from Argentina concerning certain of their ship- 
building efforts. In design the Garibaldis are excellent, but 
in one case, at any rate, the workmanship is said not to 
come up to the design. We lack precise information as to 
how the Argentine people treat their warships, but as they 
have had vessels from Laird’s and Elswick, as well as 
from two Italian yards, their verdict concerning the difference 
between British and Italian workmanship should have some 
sort of weight. In any case, when next they order warships 
we shall be curious to note who gets the order. 


Tuer New York Press is still busy sending us rumours of 

nding war between Russia and Japan. As, however, Japan 
os the stronger fleet, such a war is at present unlikely, 
though many, no doubt, desire to see it come about. From 
the constructional standpoint such a war would be sin- 
gularly interesting, for no nation has such up-to-date ships 
as Japan. 


For the prizes of £40 and £20 offered by the Royal 
Agricultural Society at their forthcoming show for general purpose 
horse-power cultivators, twenty entries have been made by seven 
exhibitors, and for the similar priz2s of £40 and £20 offered for 
self-moving steam diggers, two entries have been made. The 
trials will take place near York, commencing on June 12th. Fifty 
machines and appliances of various descriptions have been entered 
as ‘new implements ” for the Societ;’s silver medal. 
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THE SCHERZER TYPE OF BASCULE | 
DRAWBRIDGE. 


THE new southern terminus at the city of Boston, U.S.A., | 
which is claimed to be the largest passenger terminus in the | 
world, is situated close to the harbour, and in order to obtain 
access to the station the New York, New Haven, and Hart- 
ford Railroad has to cross a navigable channel. Owing to 
the use of the wharves and the water front, and to the great 
number of railway lines, it was found to be practically 
impossible to put in a swing bridge, and eventually the 
Scherzer type of rolling-lift’’ bascule bridge was adopted. 


| lower boom which bears against the ends of the approach 


of two side plates and four angles, with top and bottom 
lacing. Large connection plates are provided at the panel 
points. Plate girders form the floor beams, and between 
these are four lines of plate girder longitudinals, upon which 
are laid the sleepers. Each truss has a bracket below the 


girders, while the larger truss—owing to the skew of the pier 
—has a pedestal bearing on the pier 30ft. beyond the heel end 
post. Fig. 5, page 569, is a side view, showing one of the 
spans or leaves lowered. 

The rolling segment has a radius of 26ft. on the face, and 
its radial members embrace an angle of about 80 deg. It is 
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To balance the weight of the bridge, each truss carri 
counterweight above the rolling segment, as shown ip rin 
This consists of a rectangular plate girder having caat + 
blocks bolted against the web plate. The weight of ton 
drawbridge complete is about 1350 tons, including ie 
800 tons of counterweight. om 

When the bridge is closed it is latched or locked py « 
locking wedges which enter holes in casting bolted to the, fix 
and in plates depending below the end floor beam of Fer 
pair of trusses. Along the top of the pier runs a 3in, locki 
shaft, driven by an electric motor, whose shaft carries a i, 
gear meshing with a worm wheel on the shaft. On this shaft 
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A bridge of this type, at Chicago, carrying four lines ot rails 
of the Metropolitan Elevated Railway across the Chicago 
River, was illustrated in THE ENGINEER on November 26th, 
1897. The Chicago bridge, however, is a deck bridge, with 
double leaves rolling back on each side of the river, while the 
Boston bridge is a through bridge, and has only one leaf. In 
the Scherzer type of bridge there is no fixed centre of 
rotation, but the rear end of each truss is fitted with a 
segmental “‘heel.’””’ When the operating machinery exerts a 
pull on the top of the bridge the span rises, rolling back 


Fig. 2—LOCKING ARRANGEMENT 


on its heel. Slotted plates on the “heel” and a rack on 
the abutment maintain the bridge in its proper relative 
position. 

The Boston bridge has a span of 110ft., and a width of 88ft. 
It is on a skew of 42 degrees, and as the rolling segments or 
“‘ heels”’ must be set squarely opposite one another, one truss 
is considerably longer than the other. The bridge carries six 
lines of rails, and consists practically of three similar double- 
track bridges set close together, side by side. These bridges 
are coupled together by connecting links, and are operated as 
one structure, but in the case of emergency, or of repairs or in- 
spection, the separate bridges can be disconnected. Fig.4, page 
569, is a viewshowing the structure practically completed, with 
all spans open, and this view gives a good idea of the arrange- 
ment and skew of the bridge. The trusses were erected in 
this position, and the view shows part of the erection falsework 
and the shoring under the curved rolling segments at the heels 
of the trusses. The bridge rolls back on the heavy plate 
girders forming one of the approach spans. 

In Fig. 1 is given a plan of the entire structure, together 
with an elevation of the outer span. The plan shows the 
bottom lateral diagonal bracing of the north span, the 
floor framing of the middle span, and the top lateral 
diagonal bracing of the south span. The three spans are 
identical, and are coupled together by the connecting 
link shown in the side elevation. The length of the 
longer truss of each span—or truss A—is 113ft. 10}in. 
exclusive of the “‘heel.’””’ The length of the shorter truss— 
or truss B—is 83ft. 83in. The depth of the trusses at the 
heel is 35ft. Gin., and at the portal there is a clear headway 


of 21ft. 6in. above the base of the rails. The top and bottom | being 3$in. wide and ,’,in. thick, covered with vulcanised | stream. Another large bridge of this type, 
booms and truss members are of box section, built up mainly 


Fig. 1i—-PLAN AND ELEVATION OF BOSTON BRIDCE 


of heavy plate-girder construction, with two webs }in. thick. | 
Attached to its curved boom or flange is a cast steel plate, | 
18in. wide and 3in. thick, having holes 124in. by 64in., spaced 
203in. apart. On the plate girders of the approach are cast 
steel racks, 18in. wide and 3in. thick, with teeth 12in. by 
53in. on top, and about 20in. apart. 

Behind each span of the bridge is a steel framework carry- 
ing the operating mechanism, which is in triplicate. Thus any 
one or two, or all three of the double-track spans may be 
operated independently, but normally the latter is the 
method of working. The bridge operator has a box or cabin 


Counterweight, 186,000 /os. per Truss 


p Qreracing Strut 
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Fig. 3—CLEVELAND’ BASCULE BRIDGE 


on tie middle framework, from which he controls the lock- | 
ing and operating machinery. Between the tops of each 
pair of girders is a girder called the operating strut—see | 
Fig. 1. Under the lower boom of this is a cast steel rack, 
which rests upon and gears with a heavy pinion of 30in. | 
pitch diameter, driven by the operating machinery. As the | 
pinion revolves it pulls the operating strut back, thus raising | 
the bridge. A curved guide girder gives the strut the proper | 
path of travel to conform to the varying position—in a | 


are six pinions, gearing with “rails formed on the upper faces 
of the six locking wedges. This locking arrangement is 
shown in Fig. 2. The wedges are of cast steel, yore square in 
the body and nearly 30in. long, the outer ends being wedge- 
shaped. The wedges are fitted with wheels 4fin. diameter, 
and travel to and fro on bed-plates bolted to the masonry. 
The bridge can be unlocked and raised in half a minute. 

Fig.3 shows diagrammatically a bridge of similar design, but 
carrying only one line of rails, built for the Cleveland, Cincin- 
nati, Chicago, and St. Louis Railway. This bridge has a 
span of 125ft., and its trusses are 16ft. apart between centres. 
It is designed for a rolling load of 4000 lb. per lineal foot’ of 
line, with a single excess of 50,000 Ib. placed at the most effec- 
tive point. The stresses in the trusses of this bridge are given 
in the tables below, in which the plus sign + indicates tension 
and the minus sign — indicates compression. 


Stresses in Counterweight Truss of Drawbridge. 


Dead load. 1 |Area, square inches. 

Closed. |Halfopen.| Open. | Net. | Gross, 
N.. -114,000| +13,000 |'+125,000| 5350 88-3 | 88-8 
+155,000 -12,000 | - 158,000 | 5890 47-8 48-1 
+90,000 | +168,000 | +159,000| 9000 22-0 22.3 
R.. ~-113,000 | - 207,000 | - 197,000 \ 
S.. .. +120,000 | +216,000 +207,000 196-0 
T.. 143,000 | - 16,000 | +137,000 ~ = 


These two bridges are the only single-leaf structures of this 
type yet built, all the others having double leaves, meeting in 
the centre of the span. One of these bridges, now being 
built across the Chicago River, is shown in Fig. 6. It is a 
roadway bridge with deck trusses, having a span of 1450ft. 
formed by two leaves, which unite to form an arch. There 


Stresses in Main Truss of Drawbridge. 


Live load. | Unit Area, square inches. | 
Member! Dead load. Total maximum stresses.) Wind stress. 
Uniform. Concentrated. Net. Gross. | 

-138,000| — | -28,000; — 150,000 -+16,000 6020 26-6 | 8:-9 |4000 x 23ft.| Portal 
+90,000; — | — +97,300 | —11,000 9000 15-6 20-4 =49,000 +30,000 
- 43,500 | +92,000 | -90,000  +22,500/ -5,600  +71,000 | -58,100 9000 19-6 19-8} 
+39,000 | 143,000 | | 29,500 600 +39,000 8040 20-4 | 20-4 | -12,800 | +12,800 
z.. +71,500 | -55,500 | +28,000 -17,000 | +10,700 | +110,200 1,000 9000 
86,000 | +162,000| — | 000 — | +109,000 86,000 9000 24-2 | 25-0 -55,000 
~79,000 | - 65,500 19,500 | +7,400 | -164,000 5450 80-0 80-1 | 
H.. +139,000 | - 181,000 -26,400; — | +189,000 18,400 9000 17-1 20-4 | -47,000 442,00 
+99,000 | +101,000 +24,000 | -3,500  +224,000 9000 4-8 29-0 
195,000 | +78,500 — +15,500} — 195,000 8040 24-2 25-0 -74,000 | +52,0 
K.. ~ 52,500 | - 131,000 — -26,000; — 209,500 = 5850 39-1 57-8 8000 x 22}ft.| Portal 
L.. +2389,000 | +229,000 — | 9000 26-6 81-0 | 42,000 +42,000 
M.. +21,000 | +42,000 | | +25,000/ | +88,000 ~ 6000 18-6 | 4-7 


vertical plane—of its point of attachment to the bridge. 
The main pinion is driven by an electric motor of 50 horse- 
power through a train of gearing. The speed is controlled | 
by two steel band brakes in the 4ft. band wheel, each band | 


india-rubber. 


are two trusses, 24ft. apart, between centres, with 
bracketed floor beams extending outside the trusses to carry 
the footwalks. This structure is very similar to the Van 
Buren-street and Halstead-street bridges over the same 
shown in Fig. 


isa double-track railway bridge, forming the approach to the 


\ 
“ 
Coanecting Link KK, ‘ouncer'we na Str 
Portal fiw \ \ 
OY, i ae ’ 
Flevation of Outer Span | fo 
& 
we Pinion 
sor 
/ latch 2 Uj," 
| 


THE ENGINEER 


Jone 1, 1900 


E DRAWBRIDGE AT BOSTON 


G BASCUL 


ROLLIN 


568) 


(For description see page 


VEE 
tee | 


Fig. 4—GENERAL VIEW WHEN NEARLY COMPLETED 


@ 


; 


q 


i 


Fig. 5-SIDE VIEW—ONE SPAN LOWERED 
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DOUBLE LEAF SCHERZER BRIDGES 


Plan of Bottom Latera/s 


N 


Tras, 
2 


240 
CT 

NX 
|| 


Plan of Floor System 


loadway 


| fainPinion 


Chicage City Datum 


at 

Li ~ 
: —{us] - - 4 

e 
Bas Botiom Letera/s & FioorSystem of log iocereis Machinery Suppore 


Sperating 


| 


Chicago River — 
wa ant: levee 


“Tue ENGINED” 


Grand Central Terminus at Chicago. This is similar in 
general design to the Boston bridge already described, but 
has two leaves, each of which is a cantilever. This bridge, 
which is now under construction, will carry a double line of 
rails. The largest bridge of the Scherzer type will be one 
now being built across the Chicago drainage canal, to carry no 
less than eight lines of rails. This will have a span of 150ft., 
and will consist of four bridges, all coupled together side by 
side, and operated as one huge structure. All these bridges 
are built to the designs of the Scherzer Rolling Lift Bridge 
Company. 

About 2000ft. west of the junction between the main drainage 
channel and the Chicago River, virtually in the heart of the 
city, eight lines of railway track, side by side, cross the Chicago 
Drainage Canal. A movable bridge had be designed to carry 
these eight lines, and competitive designs were invited. 

In reponse to the advertisement, seven designs and tenders 
were sent. The design of the Scherzer Rolling-lift Bridge 
Company was selected by the sanitary district, and approved 
by the railroad companies. The contract was therefore let 
for the present construction of the bridge as a fixed structure, 
with provision for adding the extra parts and the machinery 
when the canal is to be opened for navigation. At present the 
canal is used only as the main drainage channel. 

The bridge crosses the channel at an angle of 68 deg. 21 min. 
40 sec., and provides a clear waterway for navigation of 120ft. 
between the piers, at right angles to the centre line of the 
canal. On each side of the waterway provided for navigation 
is placed a main supporting pier. These piers are each 48ft. 
wide, and are placed parallel to the centre line of the canal. 
They rest on bed rock, 44ft. below city datum, and are composed 
of Portland cement concrete, capped by four 2ft. courses of 
stone. The abutments are composed of Portland cement con- 
crete, faced and capped with stone. The Portland cement 
concrete was mixed by machinery, and composed of one part 
of cement, three parts of sand, and six parts of broken stone, 
deposited in layers not exceeding 6in. in thickness and 
thoroughly tamped and rammed. The work was commenced 
May 23rd, 1899, and prosecuted night and day, being com- 
pleted January 5th, 1900. The cofferdams and the temporary 

timber trestle bridges for the railways were constructed by the 
sanitary district. The cofferdams were built on each side of 


Section on Center Line 


SwanEnc. 


the site of the bridge, a the area ponoees by yr excavation LETTERS TO THE EDITOR. 

for the new bridge pum dry. The bridge is designed for a ae pay 
loading of 5000 Ib. per lineal foot of single track, with a con-| not hold the opinions om 
centrated load of 50,000 lb. at any one point of the track. dais , 
The bridge consists of four independent double-track bascules, 
placed side by side, with a clearance of 6in. between the AN OPTICAL PROBLEM. 

adjacent trusses. The spans may be operated cither jointly| tow Mr: Philpot found any word or phrase of a dic 
or singly, as desired, by two operators, one on each side of the | courteous character in the letter pebihed in pdt. issue of the 4th 
canal. The movable spans are designed as three-hinged | jnst, | do not understand. There was no such intention, and I 
arches, and are counterweighted so as to be at rest at an angle | do not see the cause of complaint even now. 

of about 40 deg. This greatly facilitates the opening of the, Mr, Philpot, and later your correspondent “D. P.,” are curious 
spans, and also aids in closing them. The bridge is to be | as to my notions of the ether, a magnetic field, &c. I have none, 
opened or closed in thirty seconds, by means of four | in their sense. I have no notion what the nature of the medium 
40 horse-power electric motors on each side of the channel. | or the ultimate mechanics involved are. : 

The electric motors are controlled by a controller in an | When I speak of a magnetic field I am using a short term to 
operator’s house, placed on each side of the channel at an | Connote a certain set of phenomena. I know some of the things 


| that happen in a magnetic field. Similarly, with a rapidly alterna- 
elevation sufficiently high to command a clear view of the ting magnetic field, this is a certain set or sequence of phenomena. 


railroad tracks and the channel. | Actual experiment and a close and convincing chain of reasoning 
reveal such characteristics of a ray of light as connect it with such 
| a succession of alternating fields as radiate from a wire carrying an 
alternating electric current. Hertz, Lodge, Clerk-Maxwell are 
GLoucEsTER ELectricity Surety: LocaL GovERNMENT Boarp | the witnesses, among many others. 
Inquiry.—W. R. H. Bicknell, M. Inst. C.E., one of the Local For our knowledge of these things we are ultimately dependent 
Government Board inspectors, held an inquiry at the Guildhall, | (1) upon our senses ; (2) upon our reason. Beyond the limitations 
Gloucester, on the 24th May, with reference to an application by | of our senses it is vain to seek the tangible proof of structure and 
the town Council for sanction to borrow £9425 for purposes of | mechanism that Mr. Philpot seems to require. Only the Fa 
electric lighting, and £8575 for the erection of a refuse destructor | due to orderly and logical inference are available beyond that 
on a portion of the Beauland Estate. Mr. Robert Hammond, | point. Such inference must necessarily be a tedious task, buildi 
consulting electrical engineer, gave details of the proposed exten- | up its results step by step, separate workers on separate lines ; an 
sion of the plant. He said that the demand had been so great, | a complete, consistent, unassailable structure of proof is far from 
that although the works had not yet commenced supply, it was | being attained. It is probably unattainable. 


certain that the load next winter that would required | The undulatory theory of light was built up by logical inference 
would exceed considerably the safe working capacity of | from the phenomena rd Be to and appreciated by our senses, 
the initial plant. Up to the present 135 applications for | and it was logically established decades betore any hypothesis was 
13,350 lights had been received, a demand that would slightly | advanced as to the nature of the undulations or the medium in- 
overload the present plant. This position completely justified the | volved. Faraday experimented with the view of showing some 
Council in their decision to lay down another 300-kilowatts set, by | relation between light and electro-magnetic phenomena, an 
which the capacity of the works would be doubled. This would | actually found evidence of such relation, but evidence that the 
bring up the total effective capacity to 600 kilowatts, after allow- | then state of knowledge could not correlate. 

ing 300 kilowatts as a reserve. In reply to the inspector, Mr. To-day the electro-magnetic theory of light is as well proved as 
Hammond said that he considered that before Gloucester reached | the undulatory theory, and in the same manner, viz., by a chain of 
the limit of electrical plant that would be required to supply the | reasoning on phenomena, 7.e., on sensory perceptions. 
whole city, they would want within the next tive years plant three The nature of the media involved, the ultimate mechanics of the 
times as large as the present, or at least 2000 kilowatts. phenomena, are still far from demonstration ; but the same chaia 
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f influence leads to some conclusions as to the necessary pro- 
of the media involved. 

Mr, Philpot thinks that confusion is caused by the use of terms 
to which no adequate meaning is attached. If he means by 
« adequate meaning ” a “mental concept ” of each phenomenon 
entioned, I do not agree with him, and those who are most 
mtitled to speak of physical phenomena would be reduced to 
‘lence by acceptance of his doctrine. c 
3 If he has not already done so, I would most earnestly advise 
Mr, Philpot to read Karl Pearson's “Grammar of Science.” It is 
act an expensive or inaccessible book, but is one of extreme value, 
ind should be in the hands of every man who desires to realise 
what the teachings of science really amount to, and shows how our 
ideas, knowledge, and a of physical phenomena resulve 
themselves ultimately into phenomena of metaphysics. 

May 22nd. Henry M, SAYERs, 


perties 


FAILURE OF PROPELLER SHAFTS, 


sin,—In view of the great interest which is now being taken in 
the engineering world and by the various institutions relative to 
the failure of propeller shafts, which may be due either to galvanic 
action or to the stresses caused when the engines are racing in a 
heavy sea—more especially when the shaft is slack in the bush—I 
beg to submit a sketch of a working model I made about nine 
years ago, after the accident to the City of Paris. 
“The idea, which can be seen from the sketch, is to place a 
gland on the outside of the ship, and to have proper means of 
tightening it up from the tunnel, thereby preventing water enter- 
ing from the outside, and so preventing galvanic action between 
the liners. The oil could be forced in by means of a small pump | 
worked by an excentric on the shaft—but thisis a simple matter of | 
detail. It would be very easy for any engineer to be able to tell | 


One of the great difficulties of sewage analysis—perhaps I 
should say the chief difficulty of sewage analysis—depends upon 
the extraordinary properties of urea, ene 

Urea is very prone to undergo transformation into carbonate of 
ammonia by reaction upon some of the water in which it is dissolved. 
In many sewages the great bulk of the urea originally present in the 
urine has undergone this change before the sewage leaves the sewers. 
But there are great differences in this respect in different sewages. 
Sometimes fully half of the original urea remains undecomposed in 
the sewage as it leavesthe sewer. In such cases an analyst working 
the ammonia method in a somewhat perfunctory manner — 
laboriously but not discreetly, and without the special information 
to be found in our recent book on ‘Sewage Analysis ”—might be 
expected to obtain results similar to those found by ‘“ Analyst B. 
The following experiments recently made in my laboratory are in- 
structive and much to the point :— 

Fresh urine, sp. gr. 1018°4, was mixed with good London water 
from the Lambeth Water Company, in the proportion of one 
volume of urine to ninety-nine volumes of water. A considerable 
quantity of this dilute solution of urine was prepared for the pur- 
pose of experiment. an j 

The same day, whilst it was fresh, this dilute urine was sub- 
mitted to analysis in the ‘‘somewhat perfunctory manner— 
laboriously but not discreetly,” and without regard to the special 
information contained in the treatise on sewage analysis. It 
yielded :— 


Milligrammes 
per litre. 
Free ammonia ie -. 12-50 
Albuminoid ammonia 49-00 


In this case the dilute urine, representing sewage or sewage 
etiuent, was almost quite unfermented, and the old and _ well- 
known but seldom worked method of chemical transformation of 


PLATE 


or not, as water and oil when mixed 
together are very well defined, and the temperature of the bearing 
could be observed by means of a thermometer placed in any suit- 


whether the gland was leaki 


able position on the bulkhead in a thermometer tube. It is quite 
a common practice to use thermometers in bearings at sea, more 
especially with white metal, if the journal is inclined to run warm. 

| maintain that if the wear down of the shaft can be pre- 
vented, thereby keeping all the shafting in line, one of the causes 
—if not the greatest—of failure of propeller shafts will be 
obviated, 

| have seen the sketch of the proposed gland on the outside 
which was submitted to the Institution of Naval Architects in the 
paper read by Mr. Scott Younger, B.Sc., but I think that there 
should be some means of adjusting the gland when the ship is at 
sea, thereby keeping the packing up to its work. The space 
between the liner and the propeller boss can easily be made water- 
tight with a well-fitting sleeve. This is not a working drawing, 
and only suggests what I think would be of use. Trusting you 
may find room in your valuable paper for the enclosed. 

ANDREW MITCHELL, Engineer, R.1.M. 
R.I.M. Dockyard, Bombay, 
May 10th. 


THE AMMONIA METHOD AND ANALYSIS OF SEWAGE, 


Sir,—In our “Treatise on Sewage Analysis,” published just a 
year ago, my colleague, Mr. Cooper, and myself remarked as 
follows :—‘*The ascertainment of the true figure for the albu- 
minoid ammonia in sewage and sewage effluents involves some 
practical difficulties, and we fear that much of the work put for- 
ward by our chemical brethren is invalid. We suspect that serious 
errors, both in the direction of an over estimate and an under 
estimate, have been made on many occasions when sanitary officials 
have employed the ammonia method in the examination of sewages 
and sewage effluents.” 

Within the last few months I have had very striki 
the necessity of the warning which I have just quoted. : 

The following is a characteristic example of the serious analytical 
divergences which occur when the ammonia method is applied to 
very similar and presumably identical sewage effluents by two 
independent analysts. 


evidence of 


Results obtained by Analyst A, 


Sewage effluent No. 1 gave 1-00 albuminoid ammonia. 
” No.2 ,, 0-80 
No.3 ,, 1-10 
No.4 ,, 0-80 
’ No. 5 ” 0-80 
No.6 ,, 0-9 
No.7 ,, 0-90 
” No.8 ,, 0-90 
No. 9 0-80 


” 
Results obtained by Analyst B. 
Sewage effluent No. 1 gave 8-80 albuminoid ammonia. 
No. 2 6-80 


’ 


No.8 ,, 13-50 
No.4 ,, 8-00 
No.5 ,, 13-50 


The practical effect of the two series of analyses being that, 
whereas the analysis by Analyst A. showed that the effluent was 
very good, the analysis by Analyst B. showed that the effluent was 
utterly bad, 

The two sets of effluents were not of quite the same date, but 
they were effluents from the same sewage works. If not quite 
identical in composition, they were doubtless very similar in 
character and composition, and if correctly carried out, the 
analyses of the two sets of effluents would, I believe, have exhibited 
that similarity. 

Tam personally acquainted with analyst A., and know that he 
adopted special precautions to avoid the mistake of returning 
ammonia, which Rad been derived from urea, as if it had been 
derived from substances coming under the category of the albu- 
mnous group of substances. 

With analyst B. I have no personal acquaintance whatever. 
Apparently the gentleman is personally known to, and enjoys the 
confidence of, one of the lecturers on public health, whose knowledge 
uf the analysis of sewage by the ammonia method appears to have 

n derived from my treatise on water analysis before the publi- 
cation of the “‘Sewage Analysis ” last year. 

In reference to the description of the analysis of sewage given in 
my treatise on ‘‘ Water Analysis,” I have to say that that descrip- 
tion was, of course, only supplementary tothe main subject of that 
book, and that it was very much abridged, and unless read with 
More intelligence and care and discrimination than might fairly 


be demanded, it might have led the analyst into errors, 


the unfermented urea into carbonate of ammonia was not resorted 
to. The correct figure for the albuminoid ammonia, instead of 
being 49°00 milligrammes per litre, was only about 6°00 when the 
method was properly worked. 

After keeping the dilute urine for ten days at the ordinary tem- 
perature of the atmosphere it was again analysed, and gave totally 
different results, owing to the circumstance that, after that length 
of time, the fermentation of the urea into carbonate of ammonia 
had run its course. The results were as follows :— 

Milligrammes 
per litre. 
100-00 

The point to which I desire to direct attention is that no return 
of the albuminoid ammonia in sewage or sewage effluent is trust- 
worthy, unless adequate precautions have been taken to avoid 
mistaking urea for the complex nitrogenous organic substances 
which yield albuminoid ammonia. 


Free ammonia .. .. 
Albuminoid ammonia 


J. ALFRED WANKLYN, 
The Laboratory, New Malden, Surrey, May 12th. 


BALANCED OIL ENGINES. 

Sir,—The balanced oil engine mentioned in connection with the 
name of Mr, Hyler White in Prof. Hele-Shaw’s valuable paper on 
‘Road Locomotion” is the joint patent of Mr. White and myself. 
Prof. Hele-Shaw’s paper having been so widely printed, I shall be 
glad if you will allow me to make this correction.” 

As Prof. Hele-Shaw in his paper remarks that “this engine 
obliges the use of spur gearing,” I may say that the shaft carrying 


~ 


the gear wheel connecting the two crank shafts is also the valve- 
actuating shaft—of course running at half the crank shaft speed— 
a point of importance in its simplicity. 
I append sketch of the —— 
. C. Nunn, Assoc. M. Inst. C.E. 
Eastnor, Sydenham-hill, London, 8.E., 
May 21st, 


THE COLLAPSED BRIDGE AT PARIS. 


Str,—An impression appears to be gaining ground that the metal 
used in the construction of the bridge which recently collapsed at 
the Paris Exhibition was ‘‘ expanded metal.” 

We shall be much obliged if you will afford us the opportunity 
of stating that no ‘‘expanded metal” was used in the construction 
of that bridge, and the structure was not erected on our system. 

This will be seen from an article that appears in the Builder and 
La Revue Technique this week, in which it is stated that light 
metal rods were inserted in the concrete. 

As the impression created by the descriptions published in the 
daily Press is likely to do harm to this company, we shall be 
obliged if you will insert this letter. 

THE EXPANDED Meta. CoMPANy, LIMITED 
(GILBERT Davenport, Secretary). 
39, Upper Thames-street, London, E.C., 
May 17th, 


FACTS U. CLAIMS FOR. LIQUID AIR. 


Str,—Mr. Hudson Maxim’s answer to my letter mentions the 
Tripler Liquid Air Company as the one he was referring to in his 
previous letter, 

An English journal—Cold Storage,. April 15th—has lately 
published an extract, from that company’s prospectus, and given 


the names of the persons connected with it, and, oddly enough, 
the list includes Mr. Hudson Maxim as consulting engineer. 
Presumably, therefore, the object of his letter to you was to 
disclaim any such connection. Many of his countrymen wou'd 
have put the matter more clearly and tersely than he did. 
I entirely concur with his view that liquid air for ordinary 
commercial refrigerating purposes is far inferior to ice, both as 
regards weight and cost, and will always remain so. The Tripler 
Cempany is reported to have claimed that 500 Ib. of liquid air 
would do the work of five tons of ice, and that the company had 
a monopoly in patent rights under which a saving of over 50 per 
cent. could be effected in the cost of refrigeration, representing a 
total saving of over seventy-five million dollars per annum in the 
United States alone ; and yet they only appealed to the public for 
500,000 dols. How modest! 
Westminster, May 26th. 


C, Turvurr. 


LIQUID FUEL. 


Sir,—In the last issue of your journal there appears an illus- 
trated description of what is styled Orde’s system of burning 
liquid fuel as fitted to the s.s. Cardium. 

I was the first to make use of the said system, which has been 
greatly improved by me recently, the principal improvement 
being the abandonment of the steam jet altogether in favour of 
hot air alone. I have used both, however, just as Mr. Orde has 
done. We have an installation at work for the past six months in 
which the oil is heated, not in the way that Mr. Orde does this, 
however, ‘but in a much more satisfactory way, which I prefer not 
to describe. I was the first to use liquid fuel without altering the 
ordinary furnace arrangements also, and it is obviously too late in 
the day to claim for Mr. Orde the privilege of being the author of 
the arrangement which you illustrate, and which is fully covered 
in every detail in this and foreign countries by my 1894 and subse- 
quent patents. 

It appears to me that there is much to deplore in the system 
which permits the granting of a patent to two individuals for the 
same invention. 

79, Church-street, Birkenhead, 

May 28th. 
[Mr. Kermode has forgotten for the moment that a principle 


cannot be patented. In details of construction and arrangement 
Mr. Orde’s furnace differs materially from his.—Eb. E.] 


J. J. KERMODE. 


UNDERGROUND DRAINAGE, 


Sir,—Mr. Parnacott’s letter on drain-testing in your to-day’s 
issue gives a vivid idea of the—as it would seem—insuperable 
difficulties attending modern methods of drainage; and the 
question involuntarily suggests itself whether the whole system of 
underground sewerage is not a vast mistake. Convenient and 
clearly from the householders’ point of view it may be ; but who 
can deny the danger of subtle and poisonous gases laid on, so to 
-— to every house, and the pollution of every watercourse with 
the unpleasant effluents of over-burdened sewage works? The 
ventilation that is found to be necessary for underground drains 
has to a great extent the effect of bringing them to the surface, 
and evidence of this fact is by no means wanting, even in the most 
polite suburbs, 

If, instead of constructing a cyclopean network of underground 
channels, we were to devise a simple and well-organised system of 
supplying dry earth to houses and removing it after use as an 
absorbent for sanitary purposes, we should not only save a vast 
amount of money, but actually obtain a valuable product, with a 
probably large diminution in the record of zymotic diseases. The 
matter i never been fairly faced ; but the existing unsatisfactory 
system is assumed to be the only one possible, and tinkered at till 
the multitudinous complications render efficient working well nigh 
impossible. ALFRED J, ALLEN. 

London Institution, E.C., May 25th. 


THE ACCIDENT AT SOUTHAMPTON. 


Sir,—many of the newspapers’ reports of the accident at the 
New Cold Storage at Southampton, which took place on May 28th, 
have given the impression that the permanent buildings had 
collapsed. As the agent for Hennibique’s patent, of which the 
building is being constructed, I trust that you will allow me space 
in which to contradict this wrong impression. 

The true facts of the case are as follows:—The contractors had 
erected a large timber workshop to contain the vertical moulds in 
which the ferro-concrete piles are cast. At the time of the 
accident, there were ‘about 300 finished piles, 43ft. long, in the 
moulds, weighing about 1200 tons. Just as the men had left the 
works at dinner time, the workshop collapsed, carrying with it the 
ferro-concrete piles which it contained. _Most of the piles were 
still green, and were consequently broken by their fall. The 
accident occurred about 200 yards from the permanent building 
now in construction, which is not injured in any way. The work- 
shop had been erected on made ground principally composed of 
chalk, and the accident is attributed to a sudden subsidence in the 
ground. The workshop had been in use for about twelve months, 


L. G. MovcHEL. 
124, Holborn, London, E.C., May 30th. 


LENDING LIBRARY FOR ENGINEERS. 


Sir,—Would you allow me to inform those who answered my 
letter on the above subject, which appeared in your issue of 
February last, that the petition was forwarded’ to the President of 
the Institution of Civil Engineers, and that I have received the 
following reply from the retary :—‘‘I am directed to inform 
you that the Council are of opinion that the formation of such a 
tae at the present time is, on various grounds, not practicable 
at the Institution, and they therefore find themselves unable to 
accede to the request made to them.” 

Borough Engineer’s Department, E. HAMILTON WHITEFORD, 

Municipal Offices, Plymouth, Assoc. M. Inst. C.E. 
May 28th. 


At a meeting of the Physical Society held on May 25th 
Mr. R. T. Glazebrook read some notes on methods he has adopted 
for measuring standard resistances. Three methods have n 
employed by the author for building up multiples of a standard 
res stance, such as a one-ohm coil. The first method consists in 
making as accurately as possible three three-ohm coils. These in 
parallel can be compared directly with the standard by Carey 
Foster’s method. Their resistance in series is very approximately 
pine times that in parallel, and hence an accurate determination 
of a resistance about nine ohms can be obtained. If, then, this 
resistance is put in series with the standard, an accurately-known 
ten-ohm resistance is obtained. By a similar process a hundred or 
a thousand-ohm coil can be built up. The second method consists 
in calibrating a resistance box. The one-ohm coils of the box are 
compared directly with the standard, and the other resistances 
determined accurately by a building-up process, using a subsidiary 
resistance box. In comparing the high resistances the difference 
between the two boxes may be so great as to send the 
balance off the bridge wire. In these cases the third method 
is employed. The equal arms of the bridge are accurately 
known, and one of them is shunted with a resistance, which 
need not be accurately known, until the reading is brought 
back on to the wire. The coils chiefly used throughout the 
experiments are made of platinum silver. 
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GAS CYLINDER TESTING. 


THE question of testing gas cylinders has received a con- 
siderable amount of attention during the last few years. 
The trade in cylinders and in compressed gases has been so 
much on the increase that each year additional precautions 
have been taken for the security of the public. One can 
well appreciate that this should be so when one considers the 
pressures under which gases are now stored. Quite an 
ordinary pressure i3 700 1b. on the square inch, and this is by 
no means as high as pressures are frequently taken.. An 
ingenious apparatus to be used in testing these cylinders is the 
elasticity or ‘stretch ” tester of the Hydro-Kinetic Engineer- 
ing Syndicate, Limited, of Birmingham. It is the invention 
of Mr. Howard Lane, and it consists simply of a specially- 
designed hand pump, which can take its supply of water for 
testing a gas cylinder from a graduated glass tube. When the 
test pressure has been reached a bye-pass is opened, and the 
water allowed to flow back into the glass tube. Should there be 
any difference between the level of the water in the tube 
before and after the test, this is evidence that the elastic limit 
of the cylinder has been exceeded. This is, in short, the duty 
of the apparatus which forms the subject of our illustrations. 
Fig. 1 is a roproduction from a photograph‘ of the apparatus 


Fig. i-APPARATUS FOR TESTING GAS CYLINDERS 


itself, with a cylinder in position ready for testing. The 
general construction of the apparatus is readily understood. 
The hydraulic pump is worked by means of the hand lever. 
The water supply, which may be drawn upon, is contained in 
either or both of the two upright glass tubes on either side of the 
back of the machine. One of these tubes is of small, and the 
other of large internal diameter. These can be used inde- 
pendently or in conjunction one with another, according to 
the size of the cylinder which it is desired to test. Some 
idea of the variation of water level during a test may be 
gathered from the fact that with an ordinary 28 lb. carbonic 
acid cylinder, the fall of the column of water in the smaller 
gauge tube during test is about 3ft. With this long range 
any imperfection in a cylinder is readily detected. With 
sound cylinders the water regains its level in the gauge tube 
within 1 per cent. 

A former method of testing gas cylinders was simply to 
immerse them in a closed tank of water while they were under 
test. The water would, of course, rise in a gauge glass attached 
to the tank when the pressure was on, and when the pressure 
was removed it would fall again. Any difference between the 
original and final levels of the water were noted, and showed 
whether or not there had been any “set” or stretch of the 
tube, and what its amount had been. This system, though 
accurate and useful so far as it went, entailed a considerable 
amount of labour in handling the cylinders and making 
water-tight joints round the heads, the tanks in which they 
were immersed allowing this to be done. Moreover, with 
this test it was impossible to observe any stretch of the neck 
or shoulder of a cylinder, as this part was outside the water- 
tight joint made. The present arrangement is not open to 
these objections. In the first place, the whole of the cylinder 
is exposed to view, which permits of continuous inspection 


and measurement, if required, while the test is proceeding. 
Then too, there is no water-tight joint to make round the 
neck. Asmall pipe with a union capable of standing the 
test pressure—not uncommonly over 37001b. on the square 
inch—connects the pump with the cylinder, and the coupling 
up is easily effected. 

Perhaps, however, the most important point in difference is 
the question of leakage in the two testing apparatuses. If 
when the tank and water-tight joints were used there was 
any leakage, this went in favour of the cylinder, whereas if 


(4) The theorists have been shown to be correct in 
all their theories. 

(5) Danger of fire from woodwork is quite a minor affair 
and if the main hoses are protected and the ship wel} 
doused beforehand, no serious danger is to be appre 
hended from fire, 

(6) The 12in, is the gun of the future. 

I may add that while the newspaper accounts of the shi 

blazing like a tar-barrel are pure fiction, Mr. Goschen’s state 
ment in the House of Commons that the ship was not fited 


nearly 
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there is any leakage with the new system it tells against the 
cylinder, since the water will not return to its original level 
in the gauge tube. This gives an additional safeguard. The 
test, at all events, is equally, if not more, efficacious than the 
immersion test, and all the labour of handling the cylinders 
is avoided. Work should therefore be got through much 
more quickly. 

Fig. 2 shows the arrangement of the pump with the design 
and manufacture, of which great care has evidently been 
taken. The heavy pressures which have to be dealt with 
necessitate great accuracy of adjustment of valves, glands, &c. 
We are informed that very little trouble indeed is experienced 
in connection with leakage. It will be noticed that in the 
photograph two pressure gauges are placed on the machine ; 
this is so that there may be one for working while the other 
is kept in reserve for comparison. 


THE BELLEISLE EXPERIMENT. 
(From our Correspondent). ‘ 
Bryonp being able to assure your readers that the average 
account of the Belleisle experiments is pure invention, it is 
impossible at present to say much. But a few notes on such 
observations as it was possible to make may at any rate be 
of interest. 
Fire was opened at 1700 yards, the Belleisle being then 
end-on. Those 6in. guns which fired common shell charged 
with lyddite were concentrated forward, those firing common 
shell with powder, aft. The big guns were ordered to aim 
amidships, and the second 12in. A.P. did for the ship. The 
rest was mere banging. 
Almost immediately after opening fire the Belleisle was 
invisible in the clouds of steam, coal dust, and smoke from 
bursting shell. For the most of the seven and a-half minutes 
the gunners upon the Majestic’s main deck never saw the 
target, while, in addition, they were greatly incommoded by 
the smoke from the big guns. These, and the upper deck 6in. 
guns did most of the hitting. No single shot went wide, but 
many went just over or under. About 30 per cent. hit, and 
of these many passed through without bursting ; the number 
that did harm was, therefore, comparatively small. That 
harm, however, was enough to put the ship out of action at 
once, and only one of the dummy crew *‘survived.”” Towards 
the end the funnel was knocked clean out of the ship by a 
6in. lyddite shell, but both the masts stood after the action, 
as also did most of the guns, despite stories to the contrary. 
The engines and everything else below the water-line were 
absolutely untouched; and altogether, severely as she was 
punished, the old Belleisle stood the ordeal infinitely better 
than any of the Admiral class—“ first-class battleships ”’—could 
have done. 
The first conclusions arrived at by the officers of the 
Channel Fleet were as follows :— 
(1) Save in absolutely still water, a complete water-line belt 
has no value whatever. 
(2) It is easier to hit a ship end-on than when she presents 
her broadside. 
(3) The battle of the future will be won by whoever gets in 
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Fig. 2-GAS CYLINDER TESTING APPARATUS—ARRANGEMENT OF PUMP AND GAUGES 


is nearly as fictitious. Those who went on board inme- 
diately after the firing saw very little, owing to the smoke 
still hanging about her. 

Next week I may be in a position to give some fuller 
information as to the damage done, the specific effect of 
certain projectiles, and the reasons upon which the con- 
clusions which I have tabulated are based. 


TWIN LOCOMOTIVE. 


For the operation of a short mountain railway having 
gradients of 1 in 33 and 1 in 25, together with curves of 330ft. 
radius, the Baldwin Locomotive Works have built a twin or 
duplex locomotive, comprising two separate engines coupled to- 
gether at the foot-plates with flexible connections. Each engine is 
a complete locomotive in itself, with separate main frames, so that 
no steam bogie arrangement is necessary. Each engine has its own 
cab, a hood on one cab covering the space left between the roofs 
for the movement on curves. Each cab also has the full equipment 
of throttle or regulator levers, reversing levers, &c., but these are 
so connected that the manipulation of the levers, &c., in either 
cab, operates the corresponding mechanism in both engines. The 
engines have six wheels each, all coupled, and are of the Vauclain 
four-cylinder compound system. The boilers have steel fire-boxes, 
extended smoke-boxes, and spark-arresting devices on top of the 
funnels, Water is carried in a large saddle tank on one boiler, and 
in a tank set on top of the other boiler. The fuel is wood, carried 
on each side of the boiler bearing the top tank. A fence or frame 
of steel uprights and horizontal wires enables the blocks of wood 
to be piled up as a as the top of the tank. The engine is 
guaranteed to haul a load of 125 tons up a gradient of 1 in 14, and 
its leading dimensions are as follows :— 

Cylinders, high-pressure .. .. .. «. «. 20in. 
Boiler, diameter... 


Koiler, thickness of plate .. .. .. Sim 
Steam pressure .. .. 200 1b. 


148 square fect 
1804 square feet 
1952 square feet 


Heating surface, fire-box 
Heating surface, tubes 
Heating surface, total .. 


Wheel base of each engine (rigid) .. ..  .. .. ft. Sin. 
Weight, total .. .. .. .. 161,400 Ib. 
Water tanks, total capacity 2400 gallons 


AccorpING to the report of the Commissioner of the 
Bureau of Labour Statistics of the State of New York, on Septem- 
ber 30th last there were 1320 labour organisations in the State, 
with a membership of 209,120, of whom 8088, or about 3°9 per 
cent., were women, and in a later return it ap that these 
figures increased at the end of December to 1390 organisations, 
with 224,383 members, of whom 8239 were women. The largest 
number of unions is found in the building trades; metals, 
machinery, and shipbuilding come second ; and transportation 
third ; the average number of members was 298 in the City of New 


the first hit or first one minute’s hitting. 


York, and 80 in the remainder of the State. 


\\ 


| 
m 
vel 
ae 
mi 
im 
fre 
cor 
} the 
( ex] 
the 
ple 
Glass tube { un 
\' Y) | the 
| (- | vel 
| i we: 
Glass tube fa ( )) 
\ 
| | | Pump lever | 
| | | \ =] ANS 
| Ul Yj, Y Union to test 
\ | 
pe | | gi 
| } m 
| . 
| | | he 
| 
Sa 
{| | wl 
pe 
| by 
ex 
TAC 
| 
| tw 
| 
| 
| 
| 
| In 
Fi 
W 
W 
: Re 
| Oi 
| In 
Re 
Cr 
N 
t 
- 
| 
h 
t] 
p 
n 


June 1, 1900 


THE ENGINEER 


573 


| 
ROAD LOCOMOTION:! | 
By Professor H. 8. HeLe-SHaw, LLD., F.R.S., 
Member, of Liverpool. 
(Continued from page 548) 
IV,—REsULTS AND CONCLUSIONS, 
sidering the actual results which have been obtained by | 


cons 
Ls yehicles, we must make a distinction between pleasure 
vehicles and those for the conveyance of goods. For the former the 


t of working is, not by any means the first consideration ; 
ina large number of cases, in fact, the cost is comparatively of small 
bs rtance. Questions of comfort, durability, and safety, as well as | 
pee from liability to break down, are the chief points to be 
considered. These matters can scarcely be summed up except as 
the result of lengthy experience, and now undoubtedly that 
experience is gradually being acquired. Before this paper is read, | 
the most important trial that has taken place in this country of 
pleasure vehicles will have begun, in the form of a 1000 miles tour, 
undertaken under the auspices of the Automobile Club, More 
than eighty vehicles have entered in this competition, which is to 
take place over a large part of England and Scotland. ‘These 
yehicles, which will run over all kinds of roads, and in all 
weathers, will be all under the same conditions, and the careful 
observations and records which will be taken of their behaviour 
will doubtless give the most valuable opportunity which has yet 
heen afforded for intending purchasers to form an opinion of their 
relative merits. 

When we come to the question of goods traffic, the matter is 
of course entirely one of cost, including not merely the outlay, 
working, and upkeep, but deterioration, which in road vehicles is | 
exceptionally heavy. Extended trials of actual working are 
necessary for any final opinion of the relative merits of different 
types of heavy motor vehicles, and the author has fortunately been 
able to secure much valuable testimony of this sort on the subject 
_we Appendices, 


actual cos 


| 
| 
| 
Year. | Vehicle. Tare. Freight. 
| ‘Tons. Tons. 
| Thornycroft (4 wheeler) .. 288 2-53 
1808 Lifu .. 2.39 2.20 
Clarkson .. | 3-00 3°35 
| 
De Dion (Freuch trials) 4-72 3-25 


by 2-97 3-67 


A great deal, however, can be ascertained by careful trials such as 
those which have been undertaken on two occasions at Liverpool 
1898 and 1899—since measurements and data can be obtained with 
a staff of observers for a limited period, which could scarcely be 
secured in continuous working. The results of these trials have been 
given in the reports upon them, which, for the purpose of this paper, 
have been summarised and thrown into an entirely new form in 
Table [., a study of which will enable an opinion to be formed on 
many points of interest. 

Take, for instance, the fuel consumption of the Thornycroft 
vehicle on the two successive trials, and it will be noticed under the 
heading ‘‘ Fuel,” the consumption fell from 3°64 1b. of Welsh coal 
per net ton-mile of freight to 2°38 lb. of Welsh coal in the 
following year, Again, take the improvement in the design of the 
same vehicle as shown by the ratio of dead mean weight to freight, 
which fell from 1°29 in 1898 to 0°96 in 1899. In the same way the 
verformance of the various heavy motor vehicles can be compared 
yy studying this table, since the results were all obtained under 
exactly similar conditions of road and weather, and over exactly the 
same course of nearly forty miles. The figures form a series of 
facts the truth of which cannot be disputed, and of the practical 
value of which engineers will doubtless be able to form their own 
opinion. 

‘lable II. isan attempt to give the various items of expense for 
two motor vehicles, one carrying four tons and the other eight tons, 


TaBLe I1,—EHstimated Annual Expenditure. 


Class of work. | Weight of freight carried. 


Pac week {70 hours under steam, 4 tons on 8 tons on 
| 220 miles fully laden. self-contained | motor wagon 
50 weeks per annum, wagon. | and trailer, 

Prime cost . £500 £600 
Interest at 5 per cent. per annum : 30-0 
Depreciation at 15 per cent... .. 75+ 90-0 
Fuel—Gas coke at 16s, per ton | 50+ 75-0 
110-5 
Repairs (labour and materials) 125-0 
Oil, grease, and waste os 12-0 
Insurances .. 12-0 
Rent, rates, and taxes 7-0 

Total per annum, exclusive of establish-| 

Vehicle-miles perannum 11,000 | 11,000 

Cost per vehicle-mile .. .. .. 
Net ton-miles perannum .. 44,000 88,000 
Cost per net ton-mile .. .. .. ..! 2-04d. 1-27. 

Cost, using liquid fuel—kerosene at 4d.| 
per gallon, being three times as costly! | 


as coke at 16s, perton.. .. .. 


the data being arrived at from a consideration of all the best types 
of motor vehicles at present in operation. his table cannot, of 
course, pretend to absolute accuracy, and many of the items will 
vary considerably in different localities ; but anyone can alter for 
himself any of the details, such as the wages or repairs, and make 
the necessary corrections in order to form some conclusions of a 
practical nature. These results have been used in arriving at the 
motor curve—Fig. 53. 
Estimated Cost of Transport by a Motor Wagon carrying Four Tons 
of Freight, 
Mies... 20 2 80 4 6&0 
Pence... ... 3°90 3°21 2°76 2°48 2°18 1°99 1°84 


1A paper read before the Institution of Mechanical Engineers on 
April 26th. 


In the data for obtaining the results for the above table £75 per | 


| annum has been taken as the minimum amount for repairs, with an | 


increment of £7°5 for each five miles above 20 per diem, It has | 
been assumed that the boiler is under fire for 70 hours per week, 
at a minimum fuel consumption averaging 30 1b. of gas coke per | 
hour, with an increment of 2°5 1b. per hour for each five miles 


| above 20 per diem. Saturdays are regarded as half-days, and 


only 50 working weeks are reckoned per annum, If a single- 


Fig 53. Relation between cost of transit by Railway and 
ee by Motor Vehicle. 
\ 


in Miles per Day. 


Length of Journey 


trailer carrying another four tons of freight be added, the costs 
per net ton-mile are practically reduced by one-half; if only half 
the net ton-mileage is obtained, 7.¢., equivalent to two tons 
of freight throughout, the costs per net ton-mile are practically 
doubled. 

The next way of estimating the cost is naturally to try and 
arrive at some comparison of the cost of the motor wagon with | 
that of the railway. 

The following are the general figures which have been abstracted 
from the Blue-book of 1892,? and from this the railway curve 
Fig. 53—has been plotted, and this must be considered in connec- 
tion with the motor curve on the same figure. 


TABLE I. Liverpool Trials of Motor Vehicles for HMeacy Traffic. 
Results of the years 1898 and 1890 compared. 


Whilst the special improvements and inventions of the various 
makers engaged are properly and legitimately protected by patents, 
all the essential features of the motor vehicle are absolutely free 
from restrictions as to manufacture and sale, nor has there been any 
attempt at company promoting on a large scale with this class of 
vehicles. In this the history of the recent development of the 
subject bears a remarkable contrast to that of lighter motor vehicles 
for pleasure purposes. The position of affairs in regard to the 
latter has been brought forward in a remarkable paper* by the 
Hon. John Scott Montagu, M.P., on ‘‘ The General Aspects of British 
Automobile Manufacture.” In this paper, a thorough exposure of 


| the iniquitous system by which the general public is defrauded by 


company promoters has been made in a most courageous and 


emphatic manner. Contrary to general belief, the engineering pro- 
| fession suffers much by such practices. When there is a prospect 


of the healthy development of any engineering enterprise which has 
been gradually and carefully led up to by the successive efforts of 
many inventors, who have probably obtained nothing but loss and 
disappointment from their labours, an invention, more or less 
successful, which can be boomed, is made use of by the company 
promoter in such a way as to cause a promising industry to be 
looked upon for many years with suspicion and distrust by the 
general public. It is, however, satisfactory to know that the light 
motor car, including the oil engine, is as free to all engineers to 
develop as the corresponding branch of the heavy motor industry. 
Looking at the whole question, it may be safely said that the 
motor vehicle has come to stay, and that its uses both in peace and 
war will rapidly and enormously develop. The public interest 


| which is now seen partly by the enormous number of patents taken 
' out in connection with the industry, partly by the great growth 


of literature on the subject, and by the formation of automotor 
clubs, is not a mere transient thing, and although the motor vehicle 
is at present still somewhat of a rara acix upon our roads, it mmay 
not be going too far to think that the coming century will see a 
development of locomotion upon roads comparable with the develop- 
ment of locomotion of the railway in the century which according 


Boiler. Engine. Consumption per Speed. 
Proportion ; — net ton-mile of freight. | Miles per hour. 
Mean Ratio of mean Revs. | Ratios of a - 
moving of Heating Compound | min. | lo cost. 
weight to weight on ‘ and Actual | Com- | 
weight. freight. driving obsers od surface.| cylinders. driving wheels. Fuel Water. running |mercial.| 
wheels. Pressures. u | 
| speed. | 
| | 
| Tons. Lb. per | Sq. ft. Inches. | Lb. Welsh coal.| Gals. | | £ 
sq. in. | | 
5-01 1-29 0-77 142 65 4and7 x 5 500 - Stol 3-4 *1-43 | OS 5-22 630 
| | 
7-24 0-68 147 83 10-1 and 17-7 2-38 1-88 | 5-9 | 95 31 ow) 
9-25 0-93 0-46 125 65 = 500 Wand 12 4-08 1-93 | 3-41 | 2-79 | 750 
11-28 0-71 0-54 176 83 Pe 770 10-1 and 17-7 1-87 1-33 6-48 5-67 640 
Gals. kerosene. | | 
7-20 0-78 178 110 Band 5 x 6 500 13-5, and 28 0-120 70-84 5-25 | 4-45 375 
7-64 0-71 0-62 167 110 2} and 5 x 6 400 8-5, 15-25, and 35 0-121 *0-91 6-17 5-02 450 
4-04 1-21 0-77 207 Band 6 x 5 600 | 0-298 2-06 8-20 | 7-02 525 
6-68 1-00 0-51 193 | $0 2}and& x 4 600 | 12 and 36 0-216 10-64 5-59 4-04 450 
| | 
| Lb. gas coke. 
8-60 1-65 0-69 | ? a6 4 and 7} x 6 600 7-4and 12-5 1-31 1-68 | 6-33 5-47 760 
| | 
7-13 0-05 0-07 | 174 } 70 4and7 x 5 500 | S-4 and 13-7 1-S4 1-27 5-54 | 4-93 €00 


* Surface condenser. t Wired tube condenser and fan. 
Now it must be remembered that, in considering this comparison, 
the costs per net ton-mile are assumed to take the place of | 


railway charges added to cartages, and not to include the receiving | 
. . | 
Comparison between Railways and Motors. 


Railway (pence per 
net ton-mile) .. 11-54 .. 7-18 .. 5-62 .. 4-34 .. 4-87 
Motor (pence per 
net ton-mile) .. 5-9 .. 8-90 .. 2-76 .. 2-18 .. 1-80 


and delivering at distances common to both. This point must be | 
borne in mind, as a failure to appreciate it has led to more than | 
one occasion of misunderstanding of the advantages of the motor | 
vehicle, which it undoubtedly has over short distances. In one 
direction there certainly does appear a field for profitable construc- | 
tion, namely, to make the motive portion detachable from the main 
body of the lorry or wagon, and capable of transporting itself for 
purposes of moving a similar wagon or lorry which is waiting else- 
where. This would meet one of the greatest objections to motor 
vehicles which occurs in the detention of the expensive part of the 
vehicle, viz., the motor and gearing, for long periods, during which 
the lorry is waiting to either receive or discharge its load. This is 
analogous to the cause which has led certain shipowners to abandon 
steam barges in favour of the use of steam tugs. Something in 
this direction is apparently urgently needed in connection with 
motor traffic. 

Whatever value may be attached to the statistics of trials, the 
independent experience of those actually using motor wagons must 
have even greater weight. The author has been fortunate in 
securing from Mr. A. G. Lyster, the docks engineer of Liverpool, 
and Mr. John A. Brodie, the city engineer of Liverpool, and Mr. 
H. A. Hoy, the chief mechanical engineer of the Lancashire and 
Yorkshire Railway, statements concerning the use of the motor 
vehicles which they have now for some time had in operation. 
These will be found in the form of appendices, as it is far better 
that the statements of gentlemen so well able to express a sound 
and at the same time impartial opinion should be given in their 
own words, The two former have Leyland wagons, and the latter 
a Thornycroft wagon, and it will suffice to remark here that their 
testimony is unanimous in favour of these vehicles as compared 
with horse traction. The value of such testimony lies in the fact 
that these motor wagons are in each case not really employed to 
do a new class of work, but to take the place of a certain number 
of ordinary wagons. 

There is thus every reason to believe that the heavy motor 
vehicle, at any rate, has before it a very important future, and it 
is gratifying to think that English engineers are well to the front 
in the design and manufacture of such vehicles. For instance, the | 
details—taken from the report of the French trials—of one of the | 
best of the French heavy motor vehicles is given in Table I., viz.. | 
the De Dion, and the point specially to be noted is the very great 
tare weight of this vehicle, which exceeds so largely any of those 
of English design and manufacture. This is no doubt to a great 
extent owing, not to any superior virtue on the part of English 
makers, but to the legislative restrictions of the hetees Act in 
this country, which compel a maximum tare weight of three tons. 
The fact remains, however, that this limit is too low in view of the 
loads which are now expected to be transported on wagons, eight | 
tons, and frequently ten tons, being a common load on Liverpool 
lorries. Representations have already been made to the Board of 
Trade on this subject, which, it is hoped, will bear some fruit in, 
at any rate, a moderate relaxation of this tare limit, since it is 
found extremely difficult to obtain the necessary strength and 
durability with the lightness of structure required by the three- 
ton limit, even with the aid of such an expensive metal as alu- 
minium. 


2 Analysis of the Railway Rates and Charges Order Confirmation Acts, 
1891 and 1892. 


to our individual views of chronology is either past or so very nearly 
past. : 
In concluding this paper the author desires to acknowledge the 
services of Mr. Bibby, B.Sc., who has drawn nearly all the figures, 
which are in many cases entirely new. 

(To be continued.) 


THE CASE OF COAL. 


(From the Statist.) 


THE situation in the coal trade is not improving from the 


general economic point of view. No doubt trade itself is prosper- 
ous ; coalowners are making large profits, colliery companies are 


| declaring big dividends—even after carefully concealing in some 


instances the largeness of their protits—and colliers are earning 
splendid wages. But this prosperity in one industry is being 
obtained at the expense of all our industries. In every branch of 
trade and manufacture a check has been given by the high price 
of coal ; and when once trade ceases to improve it rapidly retro- 
grades. Last week we dwelt upon the controversy between coal- 
owners and the Scotch railway companies with regard to the 
increase in mineral rates. As there are many more shareholders 
in railways than in collieries, the balance of public feeling will, 
doubtless, be on the side of the railway companies, who must 
recoup themselves somehow by the enormous additions to their 
working expenses caused by their present and prospective coal 
bills. Whatever other rates and charges the railway companies 
for the protection of their shareholders may have to raise, no item 
of traffic can so well afford an additional charge as coal. 

Broadly speaking, the railway companies will have to pay this 
year from 5s. to 6s. per ton more for their coal than last year, 
when, as is known, prices were considerably higher than in 1898, 
It is extremely difficult for the ordinary shareholder to ascertain 
the relation between the price per ton of coal and the working ex- 
penses of his line. We have therefore obtained from a corréspon- 
dent in the North an estimate of the quantity of coal consumed by 


| some of the principal railway companies. The figures given are 


the approximate consumption for a whole year, and calculating 
upon these at 5s. per ton—which is the advance the English coal- 
owners have agreed in combination to demand upon expiring con- 
tracts—we arrive at the prospective addition for the year to the 
coal bills of the respective companies :— 

Addition to 


Company. Quantity. coal Dill. 
Tons. £. 

Great Western .. .. 1,200,000 .. .. .. 300,000 
Great Central .. .. .. .. 640,000 .. .. .. 164,000 
Great Eastern .. .. .. 650,000 .. .. .. 162,500 
South-Western... .. .. .. 350,000 .. .. .. .. 87,500 
840,000 .. .. .. .. $5,000 
North Staffordshire... .. .. 
Metropolitan District .. .. 26,000 ante 6,500 


Asa rule the railways are working on contracts made last year, 
which expire at the end of June. The above estimate relates to 
the prospective increases in the year beginning with July Ist next, 
and they do not take into account the larger consumption that will 
occur with any increase in the mileage run—naturally an unknown 
quantity. 

If figures like these have all the fascination of horror for the 
railway shareholder, those relating to gas coal come home to the 
forward businesses of all members of the community. Take, for 
instance, the Glasgow Corporation, which this week has closed 
contracts for the ensuing year’s supply of gas coal. The quantity 


3 Automotor Journal, February, 1900. 
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is 500,000 tons, and the prices are, on the average, about 5s, per 
ton above those of the expiring contracts. This means that the 
householders of Glasgow will have to pay £125,000 more for their 
gas than last year. And Glasgow is in close proximity to the coal- 
fields. Take another case, that of Sheftield, alsoin close proximity 
to coalfields. The gas-coal contract for 260,000 tons has to be re- 
newed at an advance of 5s. per ton, whereby £70,000 will be added 
to the annual gas bill of the city. And so on all over the country, 
with the effect that several millions more will have to be expended 
by the gas consumers of the country in the coming year than in 
the past. We believe that so large an advance as 5s, in one move- 
ment on the renewal of railway and gas contracts is without 
precedent. 

Whether it would be wiser policy for these large consumers to 
contract for smaller quantities or shorter periods than usual is a 
point on which there is room for difference of opinion. There is, 
undoubtedly, a prospect of reduced consumption in the iron and 
and other industries in the near future, and it is more than pro- 
bable that the high prices will soon put a drag on the exports. 
But, on the other hand, railway and gas companies cannot afford 
to run any risk of suspension or interruption of supplies, and there 
is more prospect of reduced than of increased output this year. 
There is, for instance, a very decided movement in Scotland for 
the general adoption of an eight hours day in the pits. An_ eight 
hours day has for some years obtained in Fife, but not in the 
great mining districts of Lanarkshire and Ayrshire. If this move- 
ment is successful it must have one of two effects—it must either 
reduce the Scoth output or increase the cost of production of Scotch 
coal. In the colliery districts of the North of England, the Mid- 
lands, and South Wales, there is by no means a superabundance 
of labour, and the miners are earning such good wages that they 
are disposed to work easily and take frequent holidays. So far, 
the position in the coal trade has been so good for masters and 
men, and there has been remarkable freedom from friction ; but 
it is by no means improbable that trouble will arise in connection 
with the eight-hour movement in Scotland, and with the readjust- 
ment of wages in Wales. 

While it is doubtful if the 1899 British output of 220,085,303 tons 
will be exceeded, or even equalled, this year, it is more than 
probable that the exports of 1899—43,108,568 tons—will be con- 
siderably exceeded. The needs of Russia are very great, and the 
season for shipment to the ports of North Russia has only just 
begun. France will require several million tons more than last 
year. Germany, having got rid of labour troubles, will probably 
turn out more coal than the 101,621,866 tons produced last year— 
which compared with 96,309,652 tons in 1898—but will probably 
also have to import a good deal more. On the other hand, both 
France and Germany are resting hopes upon America. The state- 
ment of the output of the United States in 1899 has certainly come 
asarevelation. With a total of 230,838,973 tons America has 
added no less than 34,433,038 tons to her output of 1898. Thisis 
a tremendous increase in one year—about equal to the entire out- 
put of South Wales. These are the figures of the United States 
Geological Survey, and though they are subject to revision they 
may be taken as approximately correct. And they put the United 
States in the first place among the world’s coal producers, the total 
being 10,753,670 tons more than that of the United Kingdom. 
With the exception of about 6,000,000 tons in anthracite, the 
increase was all in bituminous qualities. 

These figures are well qualified to induce reflection. With 
America now as the largest coal, as well as the largest iron, pro- 
ducers, our industrial position enters upon new conditions. It is 
some time since we pointed to the impending development of 
American coal, though we are free to confess that we were not 
prepared for such rapid development as that shown for last year. 
And just because of her enormous output of iron and steel, 
America has been compelled to seek foreign markets for her iron 
and steel products, so in order to maintain a large and increasing 
output of coal she will be compelled to seek foreign markets for 
it. She has, in fact, already both sought and secured them. 
At the present moment American coal is the cheapest coal in 
the world, save, perhaps, Indian, which is not available 
for other than Eastern markets, and is as yet compara- 
tively small in quantity. The f.o.b. price of American coal is so 
much lower than either Welsh or Newcastle, that, in spite of 
higher Atlantic freights, it can be delivered in several European 
markets some shillings per ton cheaper than British. Freight 
conditions depending on the general run of trade may continue to 
_— limitation upon the area of competition of American coal in 
Zurope—and yet who can say how long existing conditions will 
prevail? It is not inconceivable that a type of vessel may be 
devised that can be as profitably employed solely in the carriage 
of American coal to Europe as are the steam ‘‘colliers” exclu- 
sively employed in the conveyance of coal from the Tyne and Wear 
to London. Atany rate, the projection of American coal into the 
arena is an incident for which British consumers will have reason to 
be grateful if it serves to bring down the price of British coal 
before our industries are hopelessly crippled. It is impossible 
for English and Scotch iron and steel manufacturers, with their 
present coal bills, to stand against American competition. 

In past times the colliers have been frequently accused of forcing 
up the price of coal to the prejudice of the consumer by arbitrary 
and premature demands for increased wages not justified by the 
conditions of trade. The colliers, moreover, cannot be charged 
with producing the present condition ‘of things. Within the last 
twelve months wages have been advanced about 25 per cent., but 
coal prices have been advanced from 50 to 100 percent. It may 
be said, of course, that coalowners are quite right to take all they 
can get ; but a day of reckoning is at hand. 


FRICTION TESTS OF 


A LOCOMOTIVE SLIDE 
ALVE.* 

Dvrtna some recent locomotive tests made at the Rose Poly- 
technic Institute, as a feature of thesis work by Messrs. Butler and 
Crebs, it was found desirable to operate one ofthe valves by means 
of an electric motor. It occurred to the writer that by making a 
few additional observations, some useful data upon the friction of a 
locomotive slide valve might be obtained. The tests were made 
accordingly, and it is hoped that the results obtained may be found 
both interesting and useful. 

The changes made upon the locomotive to adapt it to the tests 
were as follows :— 

The steam valve on one side was disconnected and blocked in 
middle position, so that no steam could enter the cylinder on that 
side. The locomotive was moved on the track until the piston on 
the other side was approximately in the middle of its stroke, and 
then the main drivers were securely blocked. At the same time 
the crosshead was also blocked. The back-up excentric rod was 
then disconnected, and an extension piece was bolted to the link 
for the purpose of connecting with an external source of power for 
driving the link motion, and through it the valve. The power in 
this case was furnished by an electric railway motor of 15 horse- 
power. On the end of the electric motor shaft was keyed a forged 
crank, with a lin, steel crank pin. The pin worked in a link 
block, which, in turn, slipped in a suitable slot cut in the exten- 
sion piece te the main link. 

By this arrangement the forward excentric-rod pin served asa 
fulcrum for the link, and a reciprocating motion was imparted to 
the link by the electric motor through the medium of the crank 
and slot. The link block of the locomotive mechanism was left in 
place, and imparted motion to the valve in the usual way. 

The movement of the valve could be regulated slightly by 
raising or lowering the link. Additional regulation of the amount 


* From a paper presented at the New York sorting, December, 1899, 
- the American Society of Mechanical Engineers, by 
agner. 
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of steam admitted to the cylinder was obtained by opening and 
closing the throttle. 

Indicators were connected both to the cylinder and to the steam 
chest. The motion of the indicator drums was obtained directly 
from the valve stem, so that the length of the indicator card 
represents exactly the travel of the valve. The number of strokes 
of the valve was registered by a counter, 

The power used to drive the valve was obtained by measuring 
the electrical power delivered to the electric motor, and making 
suitable allowances for the efficiency of the motor and the friction 
of the transmitting mechanism. This was done as follows: After 
the tests were completed, the valve stem was disconnected, and the 
electrical power required to drive the electric motor and trans- 
mitting mechanism was determined for various speeds. The 
efficiency of the electric motor under various loads had previously 
been determined in the laboratory. By comparing the efficiencies 
at the two loads the increased loss of power in the electric motor 
when driving the valve over and above the lost power when the 
valve was disconnected, was determined and allowed for. 


Boiler Pressure 
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No allowance was made for increased friction of the link work. 
The crank pin and sliding block, used to transmit the power from 
the motor shaft to the link, were flooded with oil by dipping into 
a bath of oil and water with every revolution of the motor. The 
friction of other portions of the link work and of the rocker arm 
was relatively small, and no great error can be introduced by 
considering it to be the same for the different loads at the same 
speed, 

Phe dimensions of the valve experimented upon, and the results 
obtained, are given in Tables I. and II. 


TaBLeE 1.—Dimensions of Valee. 


slide 
25in, 


Type of valve 

Length of valve... .. .. os 
Width of port opening ae 
Length of port opening .. 

Width of exhaust port 

Width of bridge .. 

Steam lap 

Exhaust lap.. 


Gross area of valve sq. in. 
Balanced area of valve . in, 
Unbalanced area of valve .. .. in. 
Total bearing area of packing strips .. . in. 
Gross rubbing surface, bottom of valve .. .. in, 
Average net rubbing surface, bottom of valve, for 3in. 

Rubbing surface, top of valve . in. 


TABLE L.—Frretion of Vale, 


Duration of test, hours ee 0-62 
Double strokes of valve per 

Speed of valve, feet per minute 210-5 205 
Average steam pressure in boiler, 

pounds per square inch .. 144-9 V4 
Average steam pressure in steam 

chest, pounds per square inch 42-18 122-0 
Downward force on valve due to 

pressure in steam chest, pounds 4334 12,534 
Average upward force on valve 

due to pressure in steam 

Net force pressing valve upon 

its seat, pounds... .. .. .. 11,938 
Intensity of pressure between 

rubbing surfaces, face of valve 

pounds per square inch .. 68 ee 205-1 
Intensity of pressure between 

rubbing surfaces, packing 

strips, pounds per square inch 42-18 . 122-0 
Average power delivered to 

electric motor during test, H.P. 4-85 745 
Power consumed in driving 

motor and link work, H.P. .. 3-30 .. 4-14 
Net power consumed in driving 

1-55 3-381 
Average power required to move 

Drops of oil fed to valve per 

Coefficient of friction .. .. 


The average net rubbing surface on the bottom of the valve was 
found by subtracting from the total rubbing surface, on the face 
of the valve, the average amount of such surface which was over 
the ports during one stroke of the valve. 

In calculating the force with which the valve is pressed upon 
its seat, allowance has been made for the upward pressure on the 
portions of the valve which extend over the steam ports. Both 
the area thus acted upon and the pressure vary during the stroke. 
It is not difficult, however, to obtain a sufficiently accurate average 
value for both quantities. 

The oil used to lubricate the valve was a high-grade cylinder oil 
such as is regularly supplied by the Vandalia Railroad Company 
for use on its locomotives. 

In the accompanying figures are shown sample indicator diagrams 
from the steam cylinder for each of the tests. Additional lines 
have been placed upon the diagrams to show to the same scale the 
average boiler pressure and the average pressure in the steam chest 
during the tests. The indicator diagram taken from the steam 
chest was substantially a straight line, showing that with the valve 
speeds used a constant pressure was maintained in the steam 
chest. 

One interesting point disclosed by the indicator diagrams is the 
time required for the opening or closing of the ports to make itself 
felt upon the pressure in the cylinder. The distance on the 
indicator diagram between closing to steam and opening toexhaust 
should be equal to the sum of the steam and exhaust laps, that is 
lin. The distances upon the diagrams vary from 1fin. to 1in., 
showing an appreciable lag between the actual closing and open- 
ing of the ports and the corresponding points on the indicator 

iagram. 

It is to be kept in mind, however, that these indicator diagrams 


correspond with the motion of the valve, and not, asin theordin 
diagram, with the motion of the engine piston, and also that rd 
piston remained stationary at the middle of its stroke, . 


WORKMEN'S COMPENSATION CASE, 

Cowrt of Appeal.— May 26th,—Plaintiff, Holmes ; defendant, 
the Great Northern Railway Company.—This was an appeal fy, *) 
an award of the Judge of the Clerkenwell County-court, My" 
applicant for compensation was the mother of a workman who w s 
an engine-cleaner in the employment of the Great Norther, 
Railway Company, and up to Saturday, November 4th, 1899 he 
was engaged on work at King’s-cross. A new engine-shed hayj : 
been erected by the company at Hornsey, about four miles tree 
King’s-cross, the deceased was directed by his foreman to go there 
on the following Monday, November 6th, for the purpose of clean 
ing the engines in the new shed, No particular instructions were 
given him by the foreman as to how he was to get to Hornsey, but, 
as he lived near King’s-cross, he travelled by one of the company’s 
trains from there to Hornsey. His time for beginning work wa: 
6a.m., and he arrived at Hornsey about 5°45 a.m. Not know; 
where the engine-shed was he went in a wrong direction, but, on 
inquiry, was shown a way, which was not the most direct, He 
however, reached the engine-shed and did his day’s work. It diq 
not appear by what way he returned home that evening. On the 
following morning—Tuesday, November 7th—he and some other 
men, who were also engine-cleaners, proceeded from King’s-cross 
to Hornsey as before, and reached the latter place at 5°45. None 
of them had tickets, and it did not appear that they would be ex. 
pected to take tickets, and in fact they were not asked for them, 
On arriving at Hornsey the deceased and the other men proceeded 
to cross the lines of railway in front of the engine, which was they 
blowing off steam, when an express train coming from King’s. 
cross on the main line caught him, and injured him so much 
that he died on the following day. It appeared that there was q 
foot-bridge across the lines, and also a subway, by either of which 
the deceased might have proceeded to the other side, but he and 
the others crossed the lines on the level, as being the shortest way, 
The sole contention raised on behalf of the employers was that the 
injury to the deceased did not arise out of an in the course of his 
employment, who contended that the employment did not con. 
mence until the hour of actual work had arrived and the deceased 
was upon that part of the employers’ premises where such work 
was to be performed. The County-court Judge was of opinion 
that the accident arose out of and in the course of the deceased 
man’s employment, viz., whilst he was carrying out the orders of 
his superior officer and proceeding to the particular i upon his 
employers’ premises where he was directed to go. He accordingly 
made an award in favour of the applicant for £150, 

Employers’ Counsel contended that the accident did not arise 
out of and in the course of the deceased’s employment. He was 
not crossing the line for purposes of his masters, He was not 
under an obligation to cross the line at all. He selected a dan. 
gerous route, when he had the alternative of two safe ones. His 
employment did not begin till he reached the engine-shed. He 
might have gone by any train he liked. While he was travelling 
by train, and until he reached the shed, he was his own master, 
and he was not acting as the servant of the company at all, 

The Court dismissed the appeal. 

Loxp Justice A, L. Smit said the only question the Court 
had to consider was whether there was any evidence to support 
the conclusion of the County-court Judge that this accident arose 
out of and in the course of the deceased's employment. It seemed 
to him that there was an implied contract between the masters 
and the man that if he would get into a train at King’s-cross they 
would take him by their line to his work and bring him back again. 
There was a difference between the beginning of employment and 
the beginning of work. In his opinion the employment in this 
case began at King’s-cross, and the workman was in the course of 
his employment when the accident happened. He thought that 
the judgment of the learned County-court Judge was quite correct, 
and that the appeal ought to be dismissed. 

Lorp Justice VAUGHAN WILLIAMS and Lorp Justice Romer 
concurred, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent.) 

THe market for manufactured iron and for other engineering 

material is sustained by the prospect of an immediate advance in 

ironworkers’ wages. Quotations this (Thursday) afternoon in Bir- 
mingham were firm all round, and in cases where concessions 
were previously being allowed they are no longer permitted, 

Gas strip is quoted £10 5s, to £10 10s. ; galvanised corrugated 

sheets move satisfactorily at £15 per ton f.o.b. Liverpool ; 

but manufacturers are declaring that the further develop: 
ment of this important trade in the Midlands is unlikely, unless 
something is done to compensate for its disadvantageous inland 
position, as it is feeling the difficulty of railway rates more 
and more, An improved South African demand is looked for 
after the war. Nail rod and rivet iron is quoted £10 15s. to 
£11 5s.; whilst sheets are: singles, £10 12s. 6d. to £10 17s. 6d.; 
doubles, £10 15s, to £11 ; and trebles, £11 7s. 6d. to £11 12s, 6d. 

All the sheet mills are well employed. Hoop iron is £11, Much 

favour continues to be accorded in this district to the projects for 

forming a Federation of Iron Trade Associations of the kingdom. 

The Midlands are represented on the Consultative Council by Sir 

Benjamin Hingley, president, and by Mr. Mantle, general secre- 

tary. The former is chairman of the Staffordshire Ironmasters 

Association, and the latter is secretary of the South Staffordshire 

Unmarked Bar Association, Working arrangements for the new 

federation are being completed. Marked bars are quoted £11 10s.; 

Earl Dudley’s brand, £12 2s. 6d.; second grade, £10 15s.; and 

common unmarked, £10 10s, to £10 15s. 

Steel is in good demand, and prices are well maintained at :— 
Bessemer billets, £7 15s.; best Siemens, £8; mild steel bars, 
£9 12s, 6d. to £10; steel plates, £9 12s. 6d. to £9 17s, 6d.; steel 
girders, £9 2s, 6d. to £9 7s. 6d.; and angles, £8 15s, to £9 5s. 

The weakness in the Glasgow and Middlesbrough markets has 
caused Midland and Staffordshire pig iron transactions to be also 
less firm on the week ; and in all parts of the kingdom the ques- 
tion is being asked whether the high pig iron prices, which of late 
have been ruling, have not increased the risk of letting in renewed 
American competition. Staffordshire cinder forge pigs at date 
are quoted 70s. to 71s. 6d.; part-mine, 71s. 6d. to 74s.; all-mine, 
74s. to 81s, 6d. for ordinary, and 89s. to 99s. for superior sorts, 
while cold blast are 124s, Midland descriptions are 71s. 6d. to 
74s. for Northamptons and Leicestershires, and 72s, 6d. to 75s. for 
Derbyshires. 

As indicating, however, the belief among ironmasters that the 
existing trade improvement is not destined to come to an early 
conclusion, it may be mentioned that the old and well-known fur 
naces at New Priestfield-—between Willenhall and Darlaston— 
which have been standing idle for over twenty years, are being re- 
started. These furnaces were built and worked for many years 
by William Ward and Son. The new purchasers are the Patent 
Shaft and Axletree Company, Limited, of Wednesbury, who will 
in future make their own pig iron instead of buying. 

A satisfactory state of trade is indicated in the annual report of 
the Wolverhampton Chamber of Commerce, which shows that the 
total weight of minerals and goods brought into and carried from 
Wolverhampton by rail during the past year—namely, 665,617 tons 
—was better than for fourteen years past. The improvement upo! 
the preceding year—1898—was 13,114 tons, and the increase ob 
fourteen years ago is 211,246 tons, 
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It is reported among the railway carriage and wagon-building 
firms here that the Government have lately had to go to America 
for help again, and that there have been recently placed in the 
hands of one or two large engineering firms in the States emer- 
rency orders for many thousands of pounds worth of rolling stock, 
including over fifty locomotives ; but what degree of truth there 
js in these rumours is doubtful, 

The annual meeting of the National Society of Amalgamated 
Brassworkers has passed a resolution approving of the appoint- 
ment by the Board of Trade of Sir David Dale as umpire to 
settle the minimum rate ef wages and the proposed new trade 
regularities. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Mauchestev.—The unfavourable reports which are coming from 
America, the further considerable drop in warrants during the 
past week, and the general feeling of uncertainty with regard to 
the future, are tending more and more to check the giving out of 
new business. Consumers, where contracts run out, are in many 
cases declining to renew them, and prefer for the present to simply 
yo on from hand to mouth, which seems just now to be the limit of 
transactions generally, either in raw or manufactured material. 
Although, as = out last week, the present situation in the iron 
and steel trades is causing a considerable quantity of engineering 
work to be held in abeyance, this does not as yet appreciably affect 
the activity prevailing generally throughout the leading industries of 
the district, but the outlook when present contracts are completed 
is not nearly so satisfactory. One section which is not at all feel- 
ing any slackening off is the locomotive building trade ; not only 
have the principal locomotive engineers in this neighbourhood 
abundance of work to carry them well into next year, but there 
are some fairly large inquiries on the market on account of railways 
both at home and abroad, which will ensure full employment for a 
considerable time forward after existing contracts are completed. 

There is no improvement upon the very unsatisfactory position 
of the iron market here reported last week. If anything, there is 
even still less new business coming forward, and prices, taking 
them all through, both in iron and steel, still tend in a downward 
direction. In pig iron very little business is being given out, 
buying being practically limited to what users are compelled to 
purchase in the smallest possible quantities to cover absolute 
necessities, and even the lowest-cut prices, which are far below 
makers’ nominal list rates, fail to bring forward business. For 
Lancashire foundry brands makers’ quotations remain at 
about 81s. to 82s., less 24, but it can scarcely be said 
they are selling at these figures, and they would have to 
meet the market to secure business; Lincolnshire makers still 
quote 78s, net, but merchants would take 2s, 6d. less, and Derby- 
shire is now about 78s, to 79s. net, delivered Manchester. Forge 
qualities remain nominally at about 78s., less 24, for Lancashire, 
and 76s. 8d. net for Lincolnshire, delivered Warrington ; but new 
orders are not being booked at these figures—Middlesbrough 
prices are lower. For one or two special brands makers are nomi- 
nally asking late rates, but about 82s. 4d. would represent the 
average figure at which ordinary brands could be bought from 
makers, with merchants offering G.M.B.’s at about 80s. 4d. net by 
rail Manchester. Scotch iron is also lower, and Eglinton and 
Glengarnock, delivered Manchester docks, could be bought re- 
spectively at about 81s. to 82s. net. There have been small arrivals 
of American pig iron during the week, and about 79s. is still 
quoted for No, 3 foundry, delivered Manchester docks. 

Finished iron makers remain firm at their list rates of £10 5s. for 
Lancashire to £10 10s. for North Staffordshire bars, delivered here, 
but the new business they are booking is extremely small. Sheets 
continue weak, and scarcely average more than about £11 5s. 
delivered here. Hoops are steady at the Association list rates of 
£10 12s. 6d. for random to £10 17s. 6d. for special cut lengths, de- 
livered Manchester district, and 2s, 6d. less for shipment. 

In the steel trade a general weakening in prices is noticeable. 
For hematites makers’ quotations are altogether nominal, as there 
are sellers in the market at about 91s., less 24 per cent. for No. 3 
foundry qualities, delivered Manchester. For local-made steel 
billets makers are now prepared to book at £7 5s. net cash, and 
steel bars could be bought at from £9 10s, to £9 15s. per ton. For 
boiler plates the Association quotation remains at £10 5s., but 
there are outside lots offering at 2s, 6d. to 5s. under this figure. 

The fifty-fifth annual report of the United Machine Workers’ 
Association has this week been issued to the members, and the 
general secretary—Mr. Matthew Arrandale—in his introductory 
remarks, states that the year through which they had just passed 
was one of good trade and generally free from disputes. The total 
income for the year, including a balance of £427 from 1898, was 
£9189, of which £8450 was raised in subscriptions. With regard 
to expenditure, they had paid the following benefits: — Unem- 
ployed, £1671, as against £5813 the previous year ; sick, £1328, as 
against £1047, and representing the largest amount paid under 
this head in the history of the society ; superannuation, £168, as 
compared with £134; funerals, £225, as against £214. The 
above four benefits absorbed a total of £3394, as against £7209 in 
1898. During the last nine years the sum of £67,002 has been 
paid in these benefits. The society also during the past year re- 
paid £3000 out of the loan of £3800 obtained from the Amalga- 
mated Society of Engineers in connection with the recent dispute. 
This left £800 still due, but as the Association had at the end of 
the financial year a cash balance of £1621 to pay it with, they 
may now be regarded as out of debt. The membership at the 
close of the year was 3443, an increase of only three. 

Commenting on the operation of the Workmen’s Compensation 
Act, Mr. Arrandale observes that it is being administered in many 


’ districts and by many Courts in a way that was, he believes, never 


intended. ‘‘ Official statistics,” he proceeds, ‘‘show that during 
the past six months there has been a startling increase in accidents 
of 12} per cent. in fatal, and 43 per cent. in non-fatal cases. As 
regards the second class, it may be said that they are now more 
carefully notified, and that therefore the rise is rather apparent 
than real, but this cannot be said of the deaths, which involve in- 
quests, and have always been reported. Whereas in factories, 
which are subject to the Workmen’s Compensation Act, the injuries 
were 18,000 in the second half of 1897, and 28,000 in the cor- 
responding portion of 1898, the deaths rose in the same time from 
250 to 330. On railways the increase of deaths was very slight, 
and in mines not very large. In quarries the deaths rose from 52 
to 74, and the number of injured was nearly doubled. Whatever 
else Mr. Chamberlain’s Act may have done, it has not given addi- 
tional security for life or limb.” 
_ The near approach of the Whitsuntide holidays, when the pits 
in the Manchester district are entirely stopped over the whole 
week, and in other Lancashire mining centres for three or four 
days, has brought forward an inquiry for extra quantities of all 
descriptions of fuel to cover merchants and consumers till work is 
resumed at the collieries, and this is giving a briskness to trade 
which for the time being more than counteracts the tendency 
towards a slackening off in the demand which was beginning here 
and there to be noticeable. The better qualities of round coal are 
in fairly active request for house-fire purposes, and there are very 
few collieries that are not just now moving away all they are 
raising, whilst where anything at all is going into stock it is more 
than probable this will be cleared away before the pits get back to 
work after the holidays, and prices in consequence are exceedingly 
strong at the full rates, 
. With regard to other classes of fuel the pressure of extra demand 
is much more felt than in house-fire descriptions, and there would 
certainly seem to be a probability of some difficulty in keeping 
works and mills fully supplied during the holiday stoppages of the 
we Common round coals are in pressing demand for steam and 
orge purposes, and as the collieries have practically no stocks to 
fall back upon, there is certain to be a scarcity when the cessation 


of the output of the pits withdraws the usual supplies from the 
market. For steam and forge coals prices now being got are 
practically on the same level as those ruling for common house-fire 
qualities, and do not average under about 13s. at the pit. 

The position is very much the same with regard to engine 
classes of fuel. There are still here and there surplus lots to be 
got from the Staffordshire district, but with the settlement of the 
dispute in the Potteries the extra supplies which have recently 
been offering from the above quarter will of necessity cease, whilst 
slack is not coming from Yorkshire in anything like the quantity 
that is usual at this time of the year, and for Derbyshire slack, 
which has recently been offering here at rather low figures, sellers 
are now firm in quoting an advance of 6d. per ton over last week’s 
rates. Lancashire collieries for the most part continue short, and 
the outlook so far as large users of engine fuel are concerned is not 
at all a satisfactory one for the immediate future. At the pit 
mouth Lancashire prices remain exceedingly firm at from 10s. 6d. 
for common to 11s. 6d. for the better qualities of slack. 

Following the settlement of the railway company’s contracts for 
locomotive fuel referred to last week, the important gas-coal 
contracts are now being rapidly concluded on the basis of about 
13s. to 13s, 6d. for the lower descriptions, such as ordinary Wigan 
4ft. coals, up to 14s, 6d. for good screened Arley gas coals at the 

it. 


pit. 

The shipping demand is moderate, with the agsociation list rates 
unchanged at 14s. 6d. for unscreened to 15s. 3d. for screened 
steam coals, delivered Mersey ports ; these prices, however, are not 
being very readily got, and in some cases collieries outside the 
association are offering at rather lower figures. 

For coke the pressing demand recently reported is fully main- 
tained, and on forward contracts advances on current rates are 
being obtained. For furnace cokes from 24s. 6d. to 25s, is now 
being quoted, with best foundry cokes averaging about 31s. to 32s. 
at the ovens, 

Burrow.—The hematite pig iron trade is still very brisk, and 
orders are coming in well, although the warrant market shows signs 
of further depression, on a basis which certainly is unwarranted, 
inasmuch as the consumptive requirements on home, colonial, and 
foreign account are considerable, and likely to remain so, and the 
orders held by makers are very large. There are indications, in 
fact, after the war is over, that the hematite iron trade will display 
even fuller life than during the past year or two. There is a firm 
tone in makers’ iron, which is gree at 85s. per ton net, f.o.b., 
and warrants are selling at 79s. 44d. net cash, buyers be em less. 
The trade doing in warrant iron is very busy, and orders are 
decidedly plentiful. This week 7494 tons of warrants have been 
cleared, making the reduction since the beginning of the year 
111,586 tons, and leaving still in hand 86,261 tons. This is a very 
marked reduction, and gives great strength to the position of 
makers. There is an increase of three in the number of furnaces 
in blast this week, forty-five being now engaged in producing 
iron, as compared with forty-two in the corresponding week of 
last year. 

Iron ore is in very full demand, and prices are very firm, the 
trade being decidedly strong and active ; 18s. is still the price of 
good ordinary sorts net at mines. Large parcels of Spanish ores 
are being imported, and prices remain very firm at 22s, net at 
West Coast ports. A very promising find of ore has been made at 
Marton, in the Furness district, in Lord Derby’s royalty, which is 
being worked by the Millom and Askam Hematite Iron Company. 
A depth of 30ft. to 40ft. of metal has been pierced in a district 
which has been the home of many of the best pockets of ore in 
the district. 

The steel trade is in a very brisk state, and orders are still 
coming in plentifully. There is a full trade in rails, both heavy 
and light. Orders are offered to a very large extent from home, 
colonial, and foreign buyers. Already a very large programme of 
work is on hand, and prices are firm and steady. £7 10s. per ton 
is the price of heavy sections. The trade doing in steel shipbuilding 
is not quite so full as of late, but orders are well held. Billets, tin 
bars, hoops, and general merchant steel are in good demand. 

An accident at the Barrow docks in the subsidence of a wall at a 
point where the Furness Railway Company are lowering a lock sill 
6ft. will probably mean a delay of three months in the work of 
completing this undertaking. 

Coal and coke are in steady and full demand, and prices are 
likely to be increased, as the demand continues largely in excess of 
the supply. 

During last week the shipments of iron reached 12,729 tons and 
steel 5587 tons, as compared with 12,660 tons of iron and 6050 tons 
of steel in the corresponding week of last year, an increase in iron 
of 69 tons and in steel a decline of 463 tons. This year there has 
been exported 338,929 tons of iron and 174,904 tons of steel, as 
compared with 205,703 tons of iron and 209,742 tons of steel in 
the same period of last year, an increase in iron of 133,226 tons 
and in steel a decline of 34,838 tons. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE South Yorkshire coal trade continues in the firm condition 
reported last week. Although the weather seems to have settled 
now for warmth, there is no falling off in the demand for house 
coal, and the bulk of the collieries are booked forward for several 
weeks. Local coal agents are advising their customers to lay in 
supplies before July lst, when they anticipate that house coal, as 
well as gas and railway coal, will advance in price. Under ordi- 
nary circumstances there would be difficulty in finding a market 
for the house coal, owing to the great demand for steam coal, both 
sorts having to be worked together; but with the present abnormal 
pressure for supplies all the output is readily absorbed, and there 
appear to be no stocks whatever at the pits. Best Silkstones 
make 14s. 6d. to 16s. 6d. per ton ; Barnsley house, 14s. to 14s. 6d. 
per ton ; nuts, 13s. to 14s. per ton. 

In steam coal the tonnage leaving the district is largely in excess 
of the average at this season of the year, the requirements of the 
iron trade, railway companies, and large works, being very heavy, 
and coming simultaneously with an exceptional export business, 
There has been a good deal of talk about a modification of the 
advances sought by the coalowners in gas and locomotive fuel, but 
there is not the slightest prospect of the amount fixed upon—ds. to 
6s. per ton advance—being reduced. Indeed, that price has been 
already paid by several of the companies. Barnsley hards make 
lds. 6d. to 16s. per ton. 

Gas coal is now being sold at an advance of 5s. to 6s. per ton on 
all contracts. The directors of the Sheffield Gas Company have not 
yet decided what they will do to meet the coalowners’ new quota- 
tions. It is expected that gas will be advanced in price. The rise in 
coals is equivalent to 6d. per 1000ft. of Sheffield gas, and it is highly 
probable that one-half of this will be sought from the consumers. 

For engine fuel of all kinds the supply is not equal to the demand, 
small fuel being so scarce that users have to buy a more costly class 
of coal to meet their requirements. Nuts are 12s, 6d. to 13s, 6d. 
per ton ; slack from 10s. per ton. There is not the slightest weak- 
ening of the demand for coke, and values continue as high as ever. 

In the iron, steel, railway, military, and marine material trades 
there is still abundant business. In one or two directions high 
prices are reported to have affected some of the work done in the 
shipbuilding yards, where there is a noticeable tendency to confine 
the demand to what is absolutely needed. B and Si 
steels are largely ordered, and prices firmly sustained. For Bes- 
semer slabs and billets the minimum price is £10 per ton, 5s. to 
10s. per ton more being asked for lesser quantities. In Siemens- 
Martin the chief trade is being done at about £12 per ton for tool 
and other local purposes, the maximum price of Siemens-Martin 
being now about £13 per ton. Steel manufacturers report very 
great difficulties in getting supplies of Swedish material, which is 
very high, and going still higher. Crucible steel manufacturers 


state that although they have a larger turnover than at any pre- 
vious period, the cost of production has increased so much beyond 
any advance they have been able to get in price, their net profits 
are much lower than they ought to be. 

Several of our home railway companies have of late been purchas- 
ing largely in springs, buffers, axles, tires, as well as in spring steel. 
Steel rails are not largely called for at present, the companies 
evidently anticipating that prices will get easier later on. Of this 
there is no immediate prospect. - 

In the lighter trades the condition of affairs is not at all satis- 
factory. The London market is yielding very little business, and 
a similar remark applies to several of the provincial districts, with 
the result that the men are but indifferently employed. In the 
cutlery trade the Government contracts are bringing good work to 
several departments, but in other directions there is not much 
doing. 

The railway companies and their agents in Sheffield are giving 
notice of the revision of cartage charges which they say are 
rendered necessary by the general extension of the city, which 
necessitates the horses to travel much greater distances than 
formerly. Another reason is the rise in the value of labour, and 
the price of horses, which is partly due to the requirements of the 
war. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 

A SATISFACTORY report can hardly be given this week as to the 
condition of the iron and steel industries ; very little new business 
is forthcoming, and the general tone is rather inclined to be pessi- 
mistic, for people—not only buyers but sellers—appear to favour 
the opinion that we have experienced the best of the good times, 
and that we are once more on the down grade. The period of 
improving trade has been of much longer duration than usual, for 
it is five years since the turn for the better was reported, and 
generally seasons of prosperity do not last more than two or three 
years. Ordinary buying and selling are almost suspended, in great 
measure owing to the wide fluctuations in the prices of warrants. 
This disorganises the general market, and what also weakens the 
situation is the fact that there are such heavy backwardations, not 
in iron alone but in all the other chief metals, which feature itself 
indicates the prevailing belief that values are likely to be against 
sellers during the latter half of the year. As Jong as this lasts there 
cannot be any important business transacted. 

On Monday there was a remarkable fall in Cleveland warrants— 
3s. per ton, reducing them to 69s, cash buyers, this being a lower 
figure than has been known since the early part of March, and it 
was 9s, 8d. per ton below the best price of the year, which was 
attained in the week previous to Easter, less than seven weeks ago. 
The decline seems to have been brought about by weak holders 
becoming frightened and rushing almost frantically to get rid_ of 
their warrants at the best possible price, every lot offered making 
the price worse, and tending to demoralise the market further. 
The price dropped rather too quickly on Monday to be maintained, 
and since Monday there has been some reaction, but buyersare the 
masters of the situation still. It is held by some of the sellers that 
prices cannot well be reduced much, owing to the higher charges 
made for raw materials; but if the price of the finished article 
comes down, that of the materials must follow, for those who can- 
not afford to pay the price will have to cease operations. That will 
lead to more coke post ore being placed on the market, and they 
will become cheaper in consequence. There are some who have an 
idea that the market for pig iron will improve when buying for 
autumn delivery setsin. But, on the whole, the future of the trade 
is regarded as very uncertain, and even the most experienced are 
not prepared to dogmatise upon the subject. Very little iron 
needs to be bought for early delivery, and under present circum- 
stances consumers will not purchase for forward delivery, so that 
legitimate business is practically at a standstill, and the market is 
left to the ‘‘bulls” and ‘‘bears,” who are waging a determined fight, 
with the advantage so far in favour of the latter. : 

The prices of Cleveland iron this week have been on a consider- 
ably lower scale than last week ; in fact, merchants have been 
quoting as little as 71s. per ton for No. 3 Cleveland G.M.B. pig 
iron, and yet at that low figure have found it difficult to sell. 
Consumers generally have not seemed prepared to pay more than 
70s., particularly when Cleveland warrants have been under that. 
But though Cleveland warrants have fallen considerably, they are 
still dearer than other warrants. A short time ago Scotch war- 
rants were 3s. per ton below Cleveland, now they are Is. 74d. 
below, whereas in a normal state of trade they are 4s. to 5s. per 
ton above them. Trade with Scotland has in consequence dwindled 
to very small compass, a circumstance which has not been of much 
moment, because the loss has been counterbalanced by greatly 
increased trade with the Continent. The latter, however, is falling 
off now, and it appears as if it would become necessary to resume 
the trade with Scotland, in which case the price of Cleveland iron 
will have to be reduced below that of Scotch. No.1 Cleveland 
pig iron is at 73s. 6d., No. 4 foundry at 70s., and grey forge at 
69s. 6d., while mottled and white are at 69s., but the lower quali- 
ties are all very scarce. oe 

The position in the hematite irou trade of this district is very 
strong, quite in contrast to that reported for Cleveland iron. Con- 
sumers have the greatest difficulty in getting supplies, as the pro- 
duction is below requirements, and the stock is so small as to be of 
little consequence, Buyers have to pay for mixed numbers the 
highest price that has ruled this year, and in fact, during the last 
twenty-five years, the unsettled state of the warrant market having 
no influence. The proposed reduction of the output in some other 
districts, owing to the extraordinary price of fuel, will improve the 
position of the makers here, for even now they cannot meet the 
demands made upon them. At least 87s. 6d. per ton has to be 
paid for early delivery of mixed numbers, but there are second 
hands who will venture to sell at less for forward delivery. Rubio 
ore is very firm at 21s. per ton delivered at wharf in this district, 
and merchants can hardly reduce this in face of a threatened 
general strike of miners at Bilbao, and also seeing that freights are 
more likely to advance than recede, as there is a scarcity of 
steamers, which is particularly felt in the ore and coal trades. 

The exports of pig iron in May from the Cleveland district have 
slackened considerably, not only to Scotland but also to the Con- 
tinent. In April up to the 30th, 93,516 tons of pig iron had_ been 
sent over sea from Cleveland, in May to same date only 73,176 
tons was reported. To Scotland in May, 1899, to 30th, 36,907 tons 
were sent, in the corresponding month this year but 17,723 tons, 
and even this last is much more than might have been expected, 
seeing how much dearer Cleveland iron has been than Scotch. The 
total shipments in May to 30th reached 97,652 tons, whereas in 
April the quantity was 119,337 tons, and in May last year 114,746 
tons. Undoubtedly the trade has quietened down a good deal. 
Nevertheless the stock of Cleveland iron in Connal’s stores has been 
drawn upon to the extent of 7540 tons, leaving only 20,838 tons 
in stock, this being 49,785 tons less than at the commencement 
of the year. Of Middlesbrough hematite there are now only 2477 
tons in the public stores, 1583 tons less than at April 30th, and 
7026 tons decrease this year. s 

The demand for manufactured iron and steel is undoubtedly 
somewhat quieter, but prices in the North of England are not 
affected, though in other districts there have been reductions. 
Producers here have still plenty of work booked, and as yet are 
under no necessity to press for orders, but they cannot look to the 
future with confidence. Still, some venture to think that the 
cessation of hostilities in South Africa will be followed by another 
season of prosperity. Manufacturers are quoting £9 10s. for 


common iron bars ; £10 for best ; £11 for best best ; £8 7s. 6d. for 
iron and steel ship angles ; £8 10s. for iron ship plates ; £8 7s. 6d. 
for steel ship plates; and £10 5s. for steel boiler plates, all less 
24 per cent. f.o.t., while £7 15s. net at works is the quotation for 


heavy steel rails. 
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The figures drawn up for the two months ending April 30th by 
Mr. Waterhouse, on behalf of the Northern Finished Iron Con- 
ciliation and Arbitration Board, and showing the production and 
realised price of manufactured iron, are remarkable in that the 
price reported to be realised is the best that has been recorded for 
a quarter of a century, viz., since August, 1875. The average was 
£7 13s. 5°67d., which is 6s. 7d. per ton more than in the previous 
two months, and is 36s. 3d. more than the figure reported a twelve- 
month ago. It is now about five years since prices began to im- 
»rove, but during the first four years the total gain was only 23s. 

hus last vear’s advance was 50 per cent. greater than that of the 
whole of the previous four years. The total advance for the five 
years has been close upon £3 per ton. Iron rails in the two months 
advanced in value no less than 24s. 2d.; plates, 3s. 6d. ; bars, 
7s. 8d.; and angles, 2s. The wages of the men at the finished 
ironworks in the North of England are governed by the changes 
in the realised prices, and this last gives them a 5 per cent. ad- 
vance from Monday last, making the total advance for the last 
twelve months 20 per cent. Deliveries have been nearly 50 per 
cent. greater than they were during the last period of depression. 
The figures submitted by Mr. Waterhouse to the Board are as 


under :— 
Sales during the Two Months ending 30th April, 1900. 

Percentage Average net 
Description. Weight invoiced. of selling price 
total. per ton. 
Tons ewt. qr. Ib. 
161 2. 3-03 712 0-S4 
Plates ° 8,402 0 2 27 31-70 7 1 1-54 
Bars o 223615 12 0 0 91-37 8 2 9-47 
Angles .. .. .. 3,684 2 0 20 13-90 7 7 5-44 


26,503 9 0 21 -- 100-00 .. .. 713 5-67 


The coal trade must be reported as rather quieter this week than 
it has been for some time past ; this, however, being due, not to 
any slackening demand, but rather to a lack of steamers. This 
has thrown coal on the hands of some of the coalowners and mer- 
chants, and to get rid of it lower prices than have recently 
ruled have been taken. Thus, best steam coal has been sold at 
18s. per ton f.o.b. for prompt delivery, and small at 13s., while 
the price of gas coal has been 17s. f.o.b. The Horden Collieries 
Company, which was recently formed, have purchased the free- 
hold coal under Hardwick royalty, and also theShotton freeholds— 
together 1280 acres, They are also about to let the contract for 
sinking three shafts at Horden in the new East Durham coalfield, 
while the directors further have determined to re-open theShotton 
Colliery, which has been idle for thirty years. They hope to be 
able to raise coal from the last-named colliery by the end of the 
year. The price quoted for medium blast furnace coke is 29s. 
per ton, delivered at Middlesbrough, and 35s. for best foundry coke 
delivered f.o.b. The River Wear Commissioners have just com- 
pleted the erection of their new No. 21 coal staith at the South 
Dock, Sunderland. The construction was commenced in May, 
1897—three years ago—and the cost has been £55,000. The 
staith is cot of shipping 400 tons an hour. The girder work— 
all of steel—was supplied by Head, Wrightson, and Co., of 
Thornaby-on-Tees and Stockton, and the columns were made by 
Messrs. McKinnon, of Aberdeen. These columns, which are 38ft. 
in length and between six and seven tons in weight, are so 
accurately cast that they do not vary more than jin. in length. 

The death, at the age of seventy-nine years, is announced of Mr. 
George Dickinson, of Darlington. As a youth he worked in London 
under Mr, Allan Hans Wallace, engineer, and was engaged in sur- 
veying several parishes in Devonshire and Cornwall in connection 
with the tithes question. In 1845 he settled in Darlington, and was 
engaged in the Great North of England Railway office, where he 
was the last assistant to the late Mr. John Harris, C.E. He was 
afterwards borough surveyor of Darlington, and then consulting 
engineer. He took the levels for the Sunderland Waterworks, 
also for the Stockton and Middlesbrough Waterworks, the Whitby 
Waterworks, &c. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has been comparatively dull this 
week, and it still exhibits great irregularity as regards prices. 
Business is almost purely of a professional character, the position 
of the market and of trade being so uncertain that outside specu- 
lators are not inclining to enter into any transactions at present. 
Warrants were particularly flat at the beginning of the week, with 
a downward tendency in prices; and although the feeling has 
been a shade steadier in the last day or two, the amount of busi- 
ness passing is comparatively small. 

Scotch warrants fell from 68s. 3d. to 66s. 104d. cash, business 
also being done at 66s, 9d. twenty-one days, and 66s. 24d. twenty- 
eight days ; but afterwards the cash price recovered to 68s. 3d., 
although that figure was not maintained. It has been no unusual 
thing this week for warrants to be sold for delivery in one month 
at 6d. to 1s. below the cash price, whereas the month price is 
generally a few pence per ton higher than the cash price. This 
change is an indication of the great irregularity that prevails in 
the market, and also of the feeling, which is pretty general, that 
prices are bound to go lower. 

There has been very little doing in Cleveland warrants in Glas- 
gow market. Small quantities of this iron have changed hands 
at 71s. for delivery in fourteen days, and 70s. for thirteen days. 

Cumberland hematite has sold in Glasgow market from 79s. 3d. 
to 78s. cash, and 79s. 3d. to 77s. 10d. one month. 

Scotch hematite pig iron has been gradually receding in value in 
sympathy with the warrant market, and merchants now quote 
87s. per ton for delivery in railway trucks at the steel works. 

The prices of makers’ pigs are pretty well maintained, but they 
are irregular, and there is a disposition to undersell where warrants 
are available. Govan No, 1, is quoted, f.o.b. at Glasgow, 70s.; 
No. 3, 69s. 6d. ; Carnbroe No. 1, 76s.; No. 3, 70s. 6d.; Clyde 
No. 1, 86s. 6d.; No. 3, 76s. 6d.; Calder No. 1, 87s.; No. 3, 
7is.; Gartsherrie No. 1, 87s. 6d.; No. 3, 77s. 6d.; Summerlee 
No. 1, 90s.; No. 3, 80s.; Coltness No. 1, not quoted; No. 3, 
77s. 6d.; Glengarnock at Ardrossan, No, 1, 86s.; No. 3, 78s.; 
Fglinton at Ardrossan or Troon and Dalmellington at Ayr, Nos. 1, 
78s. 6d.; No. 3, 76s.; Shotts at Leith, No. 1, not quoted ; No. 3, 
78s. 6d.; Carron at Grangemouth No. 1, 89s.; No. 3, 79s. per ton. 

The stock of pig iron in Connal and Co.’s Glasgow stores has been 
reduced this week 4686 tons, making the total reduction since the 
beginning of the year 108,227 tons. 

The shipments of pig iron from Scottish ports in the past week 
have amounted to 6614 tons, compared with 3947 tons in the same 
week of last year. There has been despatched to Canada 165 
tons ; India, 138; Australia, 535; France, 86; Italy, 516; Ger- 
many, 1435; Russia, 50; Holland, 577 ; Belgium, 125 ; Spain and 
Portugal, 120; China and Japan, 70; other countries, 135; the 
coastwise shipments being 2662 tons, against 1702 in the correspond- 
ing week of last year. 

The accountant to the Scottish Iron Trade Conciliation Board 
has reported that the average selling price of manufactured iron 
in the last two months has been £8 9s. 3d. In connection with the 
sliding scale, the price warrants an increase of 5 per cent. on work- 
men’s wages, which takes effect at once, and will be maintained 
during the next two months. 

The malleable iron and steel departments have so far good 
employment. Complaints are rife, however, that inquiries are 
falling away for a variety of work, this being particularly the case 
as regards shipbuilding material. The annual trade holidays are 
still six weeks ahead, but they are being already looked forward to 
as an opportunity of having a considerable stoppage of work. The 
high price of fuel is a serious drawback, and the prospect of still 
higher prices is most unwelcome. 


The coal trade is quite firm in its different branches. Shipments 
have been specially heavy, amounting in the past week from the 
various Scottish ports to an aggregate of 230,500 tons, compared 
with 224,899 in the preceding week, and 181,626 in the correspond- 
ing week of last year. The total shipments in the past five months 
reach 2,199,591 tons, being an increase of 908,266, compared with 
those of the corresponding period of last year. The ps for 
household coal for home consumption is falling off in consequence 
of the fine weather, but the large shipments and heavy manufactur- 
ing consumption keeps the trade active, additional firmness being 
imparted to the market by the very general adoption of the eight 
hours day by the colliers in the West of Scotland. Prices of all 
sorts of coals are firm. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

SPECULATION in the Welsh coalfield is rife as to the probable 
continuance or not of high figures. Discussing this with a member 
of the Cardiff Exchange this week, he said that strong reasons 
existed for believing that high prices would prevail. He knew of 
a contract for small steam over the next eighteen months con- 
cluded for 12s, per ton. Then it was known that the Admiralty 
would place large contracts soon, and until the end of the war 
the transport demand would be excessive. Coupled with these 
facts the scarcity of labour would be increased by the great 
abstraction of militia men from collieries ; and further, iron and 
steel demands all tended to keep high prices up. 

Owing to deficient tonnage, both Newport—Mon.—and Swansea 
coal totals of shipment last week were below the late averages. 
Cardiff had an occasional heavy day, as, for instance, on the 25th, 
when various large cargoes were despatched, 5000 tons to Shanghai, 
4000 tons to Odessa, and the same to La Plata and Monte Video. 
In all, twenty-five steamers were despatched, witha total of 
63,000 tons. 

The tone of the coal market this week has been firm. The out- 
put has been affected, particularly in the West, by the holidays 
given, but now work is in fair progress, and the only cloud of any 
consequence is the difficulty raised by the Federationists in some 
districts, where notices to cease work will mature at the end of 
the month, unless the non-members are prevented from working. 
In one large district this week it was found that the total of non- 
members consisted of only seventy-two adults and ten boys under 
sixteen. In this case it was decided to give a few days’ further 
time for stragglers to come in. As the district numbers 7000 or 
8000 men, it is scarcely possible that a strike will follow, although 
the decision of the meeting, when naming a day for settling the 
question, was with that eventuality in view. Inquiries for prompt 
and early shipment continue marked. On ’Change, Cardiff, this 
week, small coal was a shade easier, but house coal continued 
strong, and prices unaltered. 

Latest coal prices on Change, Cardiff, this week, were as follows : 
—Best steam, 23s. to 23s. 6d.; best seconds, 22s. to 22s. 6d. ; 
ordinary seconds from 20s. 6d. ; drys, 20s. to 21s. ; best small, 
15s. to 15s. 3d. ; seconds, 14s. 6d. to 14s. 9d. ; inferior from 14s. ; 
best Monmouthshire, 21s. to 22s. ; seconds, 19s. to 19s. 3d. ; No. 3 
Rhondda, 22s. 6d. to 23s. ; brush, 20s. to 20s. 6d. ; small, 18s. 6d. 
to 19s. ; No. 2 Rhondda, 17s. 6d. to 18s. ; through-and-through, 
16s. 9d. to 17s. ; small, 15s. 3d. to 15s. 6d. Patent fuel is quoted 
firmly at 22s. to 23s. Best coke retains its high figures—furnace, 
30s. to 31s. 6d. ; foundry, 32s. 6d. to 33s. ; and best up to 37s. to 
38s 


There is a good make of coke being carried on in all directions, 
and a steady sale ; the Rhondda coke, Cambrian at Briton Ferry, 
and the Monmouthshire of the Tredegar and Rhymney Company, 
all come in for free demand. 

Swansea coal prices this week are as follows :—Anthracite, 19s. 
to 19s. 6d. ; seconds, 18s. to 18s. 6d. ; ordinary large, 15s. 6d. to 
14s. ; small rubbly culm, 11s. to 11s. 6d. ; steam, 21s. to 22s. 6d. ; 
seconds, 18s. ; bunkers, 16s. 6d. to 17s.; small, 14s. 6d. to 15s, 
House coals as per arrangement. Coke: furnace, 30s. to 31s. ; 
foundry, 32s. 6d. to 35s. ; patent fuel, 18s. to 20s. ; pitwood, 40s. 
into trucks. 

As generally anticipated, the result of the audit of the coal- 
owners’ books for the two months ended April 39th was a declara- 
tion this week of another 5 per cent. advance to the colliers, 
bringing their wages up to 53} per cent. above the standard of 
1879. At the Sliding Scale Committee meeting on Tuesday, at 
Cardiff, Mr. Hood presiding, various minor disputes were dis- 
cussed, and in all possible cases referred to arbitrators. One of 
the most important—the Vochriw dispute—is of long standing, 
ind this had previously been referred to Mr. Jenkins, Ocean, and 
Mr. E. Thomas, Rhymney. The colliery is an important one of 
the Dowlais Company, and the dispute consists with regard to the 
cutting price of coal. It was reported at the meeting that the 
arbitrators had failed to arrange, and the colliers have now re- 
solved upon putting in notices Ist June. 

Wages now from Ist June, when the scale comes into operation, 
will be at second height. 

The great advance in pitwood continues to form one of the 
special features of the coal trade. Prices are now quoted 42s, to 
45s., and those coalowners who are well contracted forward are 
subjects of envy. Sales at 42s. are common, and though strong 
efforts are being made to get increased supplies, they are still 
behind the mark. I note that in addition to the ordinary consign- 
ments from Bordeaux, cargoes have come in this week from Oporto, 
Anachon, Auray, and considerable quantities from various Irish 
ports. The increased attention directed by the Home Secretary to 
the timbering of mines as a means of lessening accidents may not 
appreciably increase the demand, as colliery managers are not, as 
a rule, too sparingintimber. The subject was commented upon by 
‘* Mabon ” at a miners’ meeting in the Rhondda on Monday, when 
he remarked that the men did all they could to protect their own 
lives and limbs, and did not care to put up unnecessary props and 
sprags which would prevent them earning their own living. 
special conference of miners in Whitsun week to discuss the matter 
has been arranged. 

The effort of the coalowners of the Merthyr Tydvil parish to be 

relieved from the extra assessment of 20 per cent. on their coal 
output has failed, the Committee upholding. The injustice sought 
to be established was that the impost is confined to the Dowlais, 
Cyfarthfa, Plymouth, and Merthyr Vale collieries, 
. Mr. Ludford, superintendent Llanelly branch of the Great 
Western Railway, has retired after a lengthy service, and this 
week received a cheque for £250 from the directors in acknowledg- 
ment of the able administration he had exercised. 

There was an important sale of collieries in the Bristol district 
last week, when some of the Kingswood and Park field, with coke 
works, were put up for auction, and a spirited bidding ensued, 
started at £18,000, and finally reached £61,000. Welsh coalowners 
are reminded of the time when the Bristolian and Welsh coalfield 
were so unimportant as to be under the direction of one person— 
Mr. Martin—to whom Wales was indebted for one of its first care- 
ful surveys and estimates of coal resources, long since considerably 
extended by Messrs. Brown and Adams. 

Swansea sounds the first faint indication of a slight falling-off in 
steel make, but this, I imagine, is only temporary, and certainly 
not to be noticed until followed up. I learn in that quarter that the 
smaller steel firms are not so brisk, and that tin bars have been 
stocking. The larger works maintain full vigour, and also at 
Cyfarthfa, Dowlais, Tredegar, Ebbw Vale, and Blaenavon, all are 
in good swing. Large rails and small, fish-plates, steel plates, tin 
bars, and miscellaneous goods, are well in evidence. Some large 
foreign rail orders are in hand, and this week the clearances have 
been :—Indian rails, 2300 tons, with 50 tons fuel ; iron plates, 750 
tons to Geestemunde from Cardiff ; 320 tons rails to Topsham from 
Newport. Tredegar has been busy on small rails, but is going in 
this week for puddling and merchant bar, Pig iron has come in 


freely from Barrow, and one large cargo of tin bars, also pig from 
Maryport and Workington. The iron ore import this week has 
not been so large. Government demand for steel plates is on the 
increase. 

Judged from outside appearances, the tin-plate trade of the 
Swansea district is in a flourishing condition. There are now 100 
mills in good order, and of these over 90 are busy producing some- 
thing like 225,000 boxes a month. Last month’s shipments showed 
an increase over the corresponding month of 50 per cent. 

Last week the make was 66,264 boxes ; shipments, 37,566 boxes, 
and present stock 264,076 boxes. Some few mills are idle, chiefly 
under repair, Morriston, Clydach, and Park tin establishments 
doing well. Unfortunately, the millmen threaten to block pro- 
gress. The latest phase is that the tin-plate workers who are 
members of the Steel Smelters’ Union will put in notices on 
June Ist to enforce the advance of 5 per cent. on the 1874 list, 
The men at their last meeting added this note, ‘That they regret 
exceedingly the action of the employers in refusing to allow the 
matter to be arbitrated upon, thereby making the Conciliation 
Board nothing but a farce.” At this meeting it was stated 
that works whose notices ran out Saturday would con- 
tinue for another month, when all under the Union are to 
cease. The outlook, unless peaceful measures prevail, is a dark 
one. On Change, Swansea, mid-week it was stated that this 
difference with the men is causing a great suspension of business. 
This week prices offered were refused, and the impression gene- 
rally was that orders were being kept back to depress the market. 
A strong opinion prevails that the men are being ill-advised. As [ 
write there is a little hopeful sign showing itself; a compromise 
has been arrived at with the annealers, the men accepting 11s. 6d. 
per 100 boxes, instead of their demand—12s, 

On 'Change, Swansea, this week it was stated that pig iron had 
again been very unsettled. It is evident that the speculative 
element has become mixed up in this trade. Scotch has fallen 
ls. 9d., Middlesbrough 3s., and hematite ls. 6d. On Monday 
there was a rally to the extent respectively of 8d., 6d., and 9d. 
Great complaints exist of the disorganisation of trade by these 
gambles.” 

Latest prices are as follows:—Pig iron, Glasgow warrants, 
67s. 3d., 67s, 74d., 67s. 6d., cash ; Middlesbrough No. 3, 69s. 6d.; 
other numbers in proportion. Hematite warrants, 79s.; 79s. 14d. 
for mixed numbers f.o.b. Cumberland according to brand. Welsh 
bars, £9 7s. 6d. to £9 10s.; angles at usual extras. Sheets, iron 
and steel, £10 15s. to £11. Steel rails, heavy sections, £7 5s. to 
£7 7s. 6d.; light, £8 15s. to £9 10s., f.o.t.; sleepers, angles, chan- 
nels according to section and specification. Bessemer steel tin- 
plate bars, £7 5s.; Siemens best, £7 7s. 6d. It was announced 
that colliery rails had been advanced 10s. per ton as from June Ist. 

Tin-plates, Bessemer steel cokes, 15s. 6d. to 15s. 9d. ; Siemens 
coke finish, 15s, 9d. to 16s.; ternes, per double box, 28 by 20 C., 
29s, 6d., 30s. 6d., to 33s. 6d.; best charcoal, 16s. 6d. to 16s. 9d. 
Big sheets for galvanising, 6ft. by 3ft. by 30 g., per ton, f.o.t., £15 
to £15 5s.; finished black plate, £12 2s. 6d. to £12 5s.; Canadas, 
£11 12s. 6d, to £11 5s.; galvanised sheets, 24 g., £15; 26 g., 
£15 10s, 

Block tin, £136 10s. to £131 15s. Copper shows a reduction of 
£2 per ton, and is now quoted at £72 to £71 10s., Chili bars ; 
spelter, £21 10s. Lead, £17 2s. 6d. 

Iron ore quotations, Newport and Cardiff :—Best Rubio, 20s. 6d. 
to 2ls.; Tafna, 19s. 3d. to 19s. 6d. 

A movement is progressing to lower prices of slates in North 
Wales, the rivalry of Frenchand American qualities being marked. 
This is one of the outcomes of the strike, which let in foreign pro- 
duce. 

It is stated that a strong syndicate of influential shipowners, 
having no connection with the Barry Railway Company, intends 
constructing an extensive dry dock at Barry, on land belonging to 
Lord Wimborne. Its contemplated expenditure is expected to 
touch half a million sterling. Speculations are again to be carried 
out, this time it is reported under Government directions, in the 
making of anthracite briquettes, this time it is to be at Swansea. 
Some elaborate trials were made a little while ago at Dowlais, but 
the results are not published. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market for large is firm. Smalls are a trifle easier. 
House coal in good demand, and prices very firm for all descrip- 
tions. Pitwood keeps scarce, and prices rule high. Exports for 
week ending May 26th were :—Coal, foreign, 46,466 tons ; coast- 
wise, 13,224 tons. Imports for week ending May 29th were :—Iron 
ore, 8520 tons ; pig iron, 2660 tons ; tin bars, 415 tons; scrap, 343 
tons; pitwood, $90 loads ; two cargoes cement. 

Coal :—Best steam, 21s.; seconds, 19s.; house coal, best, 18s.; 
dock screenings, 15s.; colliery, small, 14s. to 14s. 6d.; smiths’ coal, 
l7s. Pig iron :—Scotch warrants, 68s. 3d.; hematite warrants, 
79s, 6d. f.o.b. Cumberland. Iron ore :—Rubio, 20s. 6d. to 21s.; 
Tafna, 19s. 6d. to 20s. Steel :—Rails, heavy sections, £7 5s. to 
£7 7s. 6d.; light ditto, £8 15s. to £9 5s. f.o.b.; Bessemer steel 
tin-plate bars, £7 5s.; Siemens steel tin-plate bars, £7 7s. 6d., all 
delivered in the district, cash. Tin-plates :—Bessemer steel, coke, 
15s. 6d. to 15s. 9d.; Siemens, coke finish, 15s. 9d.to 16s, London 
Exchange telegram :—Copper, £72 12s. 6d.; Straits tin, £137. 
Freights firm. 


THE STRENGTH OF MatertaLts.—‘“‘ The Strength of Ductile 
Materials under Combined Stresses” was the title of an interesting 
paper read by Mr. J. J. Guest before the Physical Society on 
May 25th. The author in his experiments has used the “ yield 
point” of a material as the true criterion of its strength, and has 
rejected the elastic limit as being modified by local yielding. At 
present two theories are used in the calculation of strengths of 
materials. The first is that the material yields when one of the 
principal stresses reaches a certain amount. This theory, which 
was adopted by Rankine, and is used by engineers in England and 
America, is not in accord with recent experiments. The second 
theory is that the material yields when the greatest strain reaches 
acertain amount. This was advocated by St... Venant, and is used 
by engineers on the Continent. Besides these there is a third 
theory of elastic strength, in which the condition of yielding is the 
existence of a shearing stress of a specific amount. In the case of 
a solid bar subjected to torsion there is a variation in the strain 
from the axis outwards, and consequently the materials have been 
used in the form of thin tubes. This allows the application of an 
internal fluid pressure. The specimens were of steel, copper, and 
brass, the state of set caused by drawing having been removed by 
annealing. The tubes were subjected to (1) torque, (2) torque and 
tension, (3) tension only, (4) tension and internal pressure, (5) tor- 
sion and internal pressure, and (6) internal pressure only, The 
axial elongation, the twist, and occasionally the circumferential 
strain, were measured. Towards the end of the experiments, 
observations were made on bending. The results disprove the 
maximum stress theory, and are at variance with the maximum 
strain theory. The maximum shearing stress developed, and the 
corresponding shearing strain, were comparatively constant through- 
out the experiments, and no other simple relation between the 
stresses or strains was even approximately constant. The results 
of the experiments have been plotted synoptically on a curve, and 
the several lines have been drawn upon which these points should 
lie, according to the various theories. It is readily seen that the 
points cluster round the line which represents the existence of a 
specific shearing stress. The author, therefore, favours the exist- 
ence of this stress for any material. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


THOUGH some branches of the iron and steel 
trade have been a shade more quiet this week, so 
far as the distribution of fresh work is concerned, 
there has been, nevertheless, a good deal of firm- 
ness shown in the prices for raw and manufacture 
iron. 

A satisfactory demand has recently been com- 

ing in on foreign account, and prospects are fair ; 
according to the Kilner Volkszeitung, 500 t. spie- 
geleisen have recently been sold to America by 
the Siegen Spiegeleisen Convention of Sale, at 
the price of M. 110 p.t., which is the same as 
quoted for inland deliveries. It is generally 
expected that this year’s business to the Balkan 
districts will be better than ever before, harvest 
prospects being very favourable, especially in 
Roumania. The Italian Railway Minister has 
granted to the Meridional, the Mediterranean, 
and the Sicilian railway companies permission to 
invite tenders for the supply of 123 locomotives, 
460 luggage cars, and 2673 load wagons, the value 
of the orders amounting to 46,000,000 lire. 
Foreign tirms being allowed to send in offers for 
some of the above contracts, the employment of 
the railway industries over here is likely to con- 
tinue very brisk for the greater part of the 
year. 
A remarkably strong business in iron and 
steel is done to Switzerland, the greater part of 
the iron sent there, which is worth over forty 
million marks annually, being supplied by Ger- 
many. As the want of coal in Switzerland may 
be considered the cause why all the iron required 
has to be imported, it has now been proposed to 
use an electric furnace for the melting of the iron 
ore that is to be found in various parts of Switzer- 
Jand. In Mairingen, for instance, a rich layer of 
hematite ore has been found recently, and the 
iron ore produced is to be sent from there to 
Tunertskirchen, where an electric melting furnace 
will be erected ; the power, which is to be taken 
from the near river Aar, is estimated on 60,000 
horse-power. If the above plan should prove 
successful import in foreign pig iron to Switzer- 
land would, of course, decrease considerably. 

Most branches of the Austro-Hungarian iron 
trade have continued well employed upon the 
week ; demand is good and prices firm, and there 
have been numerous inquiries coming in for 
manufactured iron, which appears to be the 
specially favoured article just at present. 

From the coal market in Austria-Hungary 
satisfactory accounts can likewise be given, the 
general tone being remarkably strong. The hope 
which consumers had been cherishing that prices 
would decrease after the first rush for fresh 
supplies, is not likely to be fulfilled, for quota- 
tions appear to be more stiff from week to week. 
Exports in Bohemian brown coal to Germany 
have been specially brisk and heavy lately ; 
during the first part of the present month 8100 
wagons, or 2000 wagons more than during the 
same month last year, have been delivered. 

There is undeniably a certain quietness felt on 
the Belgian iron market, at least the number 
of orders received during the week was compara- 
tively small. Up to the present makers have, 
however, been able to maintain their quotations 
pretty firmly ; foundry pig is paid with 115 f. 
p.t.; Charleroi No, 3, 120 f. p.t., and for heavy 
rails 140 f. p.t. is quoted as before. 

The raw and finished iron trades in France con- 
tinue regularly occupied ; here and there a some- 
what decreasing tendency was felt, both as 
regards prices and the placing of fresh orders, 
but on the whole, last week’s condition of the 
marked may be termed satisfactory. 

It is reported from Sofia that although the 
building trades are fairly animated, there is stil! 
much less done than during this time last year. 
Girders and sectional iron is imported from 
Austria-Hungary and from Germany, 597 4. 
having been bought from the first-named 
country, and 579 q. from from Germany. Iron 
wire was imported from Germany, owing to 
cheaper quotations, while wire nails, which are 
very dull and neglected, were bought in Austria- 
Hungary. An order for 101 q. iron tubes was 
effected by a French works. 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May 23rd, 1900. 

THE abundance of money has had a depressing 
effect on rates. Speculation is at a low ebb, be- 
cause of the unloading upon the markets during 
the past year or eighteen months of between 
4,000,000,000 and 5,000,000,000 dols. worth of 
industrial securities, worth, in point of fact, 
from one-fourth to one-third that volume of 
money. The conditions in general are abnormal. 
Buyers everywhere are holding back, afraid of 
lower prices. Prices are weakening under this 
policy, and also in a measure because of increas- 
ing capacity. The evil effects of last year’s un- 
unfortunate expansion are onus. Meanwhile the 
railroads are overrun with traffic. The industries, 
as a rule, are crowded. 

The retail trade was never more active, but 
wholesalers and jobbers are doing a minimum of 
business ; capacity is growing all the time. The 
banks have abundance of money, and are refusing 
to accept much money from the interior at 2 per 
cent. interest, because of the impossibility of find- 
ing profitable employment for it. The represen- 


tatives of the big combinations are confident of a | 


heavier volume of business as soon as the outcome 
of the incoming presidential campaign is assured. 
Steelmakers are working their plants, with only 
here and there an exception, to fullest capacity. 
Exports to Asia and Oceania for past twelve 
months was over 100,000,000 dollars, as against 
27,000,000 seven years ago. The rush of gold- 
seekers to Cape Horn is becoming a crusade. 
All mining regions along the Pacific Coast are 
making good yields, and rich strikes are of 
frequent occurrence. 

Advices from interior points show heavy iron 
and steel production, weakening prices, and im- 
proving inquiry since last week. Alabama pig 
iron is active, and export requirements are not 
abating. Yet competition is showing itself among 
producers, who, despite their powerful organisa- 
tion, are anxious for business. Locomotive 


| ing this company’s works and products. 


builders are booking heavy orders, and car 
builders are hesitating about quoting on work to 
be delivered late next autumn until June, when 
they expect to make contracts for iron. Elec- 
trical equipment orders for domestic and foreign 
shipments are getting bigger, and the larger 
works are preparing plans for further enlarge- 
ments. But steel must come down before much 
buying will be done. A drop of 5dols, on Bes- 
semer and on billets was what buyers said last 
week would induce them to buy heavily, and they 
will ewait several weeks before buying on any 
other terms. 


LAUNCHES AND TRIAL TRIPS. 


GLENBY, steel screw steamer ; built by, Ropner 
and Son; to the order of, R. Ropner and Co., 
West Hartlepool ; to carry, 3100 tons deadweight 
on Lloyds’ freeboard ; engines, triple-expansion ; 
about 800 indicated horse-power ; constructed by, 
Blair and Co., Limited; trial trip, May 16th, 
11 knots, 

CarbiUM, oil in bulk steamer; built by, Sir W. G. 
Armstrong, Whitworth, and Ca, ; to the order of, 
M. Samuel and Co.; dimensions, 410ft., 52ft., 
33ft. Yin; to carry, 8500 tons deadweight ; 
engines, triple-expansion, 28in., 46in., 77in. by 
48in., pressure 180 lb. ; constructed by, North- 
Eastern Marine Engineering Company ; oil burn- 
ing furnaces of this ship were described last week ; 
trial trip, May 24th ; 10°8 knots. 

LELANSANNOR, side ballast tank steamer ; built 
by, Wm. Gray and Co., Limited ; to the order of, 
The Llansannor Steamship Company, Limited ; 
dimensions, 350ft., 51ft., 27ft.: to carry, 6200 tons 
deadweight ; engines, triple-expansion, 25}in., 
40hin., 67in. by 45in., pressure 160 1b.; con- 
structed by, the builders; trial trip, May 25th, 
10} knots. 

GRAYFIELD, steel screw steamer; built by, 
Wm. Gray and Co.. Limited; to the order of, 
John Ruthen and Co., of Cardiff ; dimensions, 
360ft., 42ft., 21ft. 9in.; engines, triple-expansion, 
21hin., 35in., 58in., by 39in. stroke, pressure 
160 lb.: constructed by, the builders ; trial trip, 
May 26th, 11 knots. 

Marina, steel screw steamer; built by, Fur- 
ness, Withy, and Co., Limited ; to the order of, 
Donaldson Brothers, Glasgow ; dimensions, 413ft. ; 
to carry, 13,600 tons measurement; engines, 
triple expansion, 27}in., 44in., 75in., by 48in., 
pressure 180 lb. ; constructed by, Sir C. Furness, 
Westgarth, and Co., Limited ; launch, May 29th. 

WoopsribdcEe, steel screw steamer; built by, 
Irvine’s Shipbuilding and Dry Docks Company, 
Limited ; to the order of, Sir Christopher Fur- 
ness; dimensions, 352ft., 48ft., 27ft. Qin. ; to 
carry, 6000 tons deadweight: engines, triple- 
expansion, 25in., 40in., 66in., by 45in., pressure 
160 Ib. ; constructed by, William Allan and Co., 
Limited ; launch, May 29th. 


CATALOGUES. 


Stanley Davies and Pollard, Hyde, Cheshire 
Illvstrated pamphlet of dynamos and motors. 

Geo. Richards and Co., Limited, Broadheath, 
near Manchester.— Abridged illustrated catalogue 
of machine tools, pattern-making machinery, air 
compressors, pulleys, and line and shaft fittings 
exhibited at the Paris Exhibition. 

Alfred Herbert, Limited, Coventry. Abridged 
illustrated catalogue of machine tools. —The 
object of this little book is to give in a convenient 
form illustrations and particulars of the principal 
types of machine tools made by this company. 

Bullock Electric Manufacturing Company, Cin- 
cinnati, Ohio, U.S.A.—We have been favoured 
with a copy of a beautiful little brochure describ- 
It was 
published as a souvenir of the visit of the Ame- 
rican Society of Mechanical Engineers to Ohio 
last month. 


TRADE AND BUSINESS ANNOUNCE- 
MENTS. 


Mr. 8. Z. DE Ferranti has changed his address 
to ‘‘Ingleside,” Lyndhurst-road, Hampstead, 
N.W. 

STANLEY, PopPLEWELL, AND Co. have changed 
their address from 61, Chancery-lane, to 40, 
Chancery-lane, opposite Lincoln’s-inn gateway. 

THE Strand Newspaper Company inform us 
that in consequence of the Holborn-Strand street 
improvement the offices of The Weekly Times and 
Echo, The Building News, and The English 
Mechanic, were on Wednesday, May 30th, trans- 
ferred from 332, Strand, to new premises at 
Clement’s House, Clement’s-inn-passage, Strand. 

ON the 22nd inst. a company was registered 
under the title of ‘‘ John Baker and Co., Rother- 
ham, Limited,” to acquire and carry on the busi- 
ness of railway wheel and axle manufacturers, 
steel, iron, and brass founders, &c., now carried 
on under the style of ‘John Baker and Co.” at 
Rotherham. The registered office is situate at 
Brinsworth Iron and Wheel Works, Rotherham, 
Yorks. 


THE GEOLOGICAL SURVEY AND MUSEUM OF 
Practical GEOLOGY,—The President of the Board 
of Education has approved of a committee con- 
sisting of:—The Right Honourable J. L, Wharton, 
M.P., chairman; Mr. Stephen E. Spring Rice, 
C.B., of her Majesty’s Treasury; Mr. T. H. 
Elliott, C.B., of the Board of Agriculture ; 
Genera} Festing, C.B., of the Board of Educa- 
tion (Victoria and Albert Museum); Dr. H. F. 
Parsons, of the Local Government Board ; 
Mr. W. T. Blanford, F.R.S., late of the Geological 
Survey of India ; Professor C. Lapworth, F.R.S., 
of Mason University College, Birmingham ; with 
Mr. A. E. Cooper, Board of Education, South 
Kensington, as Secretary ; to inquire into the 
organisation and staff of the Geological Survey 
and Museum of Practical Geology ; to report on 
the progress of the survey since 1881 ; to suggest 
the changes in staff and arrangements necessary 
for bringing the survey in its more general 
features to a speedy and satisfactory termination, 
having regard especially to its economic import- 


ance ; and, further, to report on the desirability 
or otherwise of transferring the survey to another 
public department, 
sitting. 


This Committee is now 
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*,* When inventions have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics. 
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9006. Dwar¥r Winpow Bu Inps, F. J. Taylor, Cardiff. 

9007. Exp.osives, J. Karstairs, Walthamstow. 

9008. Propuction of Various ARTICLES, P. A. Martin, 
Birmingham? 

9009. Horse Coxttar, T. Steadman, Ollerton, near 
Newark. 

9010. Macutye for Drytno J. W. Gordon.—(R. 
Okvassa, Guatemala.) 

9011. MACHINE for SHELLING Correg, J. W. Gordon.— 
(R. Okvassa, Guatemala.) 

9012. MacuiNneE Bett, J. F. Russell, London. 

9013. InreERNAL ComBvsTIon Enorngs, P. F. Maccallum, 
Dumbarton. 

9014. Sprnninc Frames, E. Ashworth, Man- 
chester. 

9015. PHorocrapHic Cameras, H. W. James, Bir- 
mingham. 

9016. TestING SHooTING of H. W. James, 
Birmingham 

9017. Seats, G. Bamley, Leicester. 

9018. PREVENTING Racinc of MARINE ENcines, E. W. 
L. Nicol, Glasgow. 

9019, Puzzie Toy, K. P. Stainton, Liverpool. 

9020. ARTIFICIAL Bait, 8. Allcock, Redditch. 

9021. BRAKE Mecuanism, J. Parkes, Birmingham. 

9022. REGULATING ADMISSION OF AIR TO FURNACES, A. 
Maclvor and J. Dickson, Sheffield. 

9023. Batt and Tune GRINDING MILLs, W. Johnson and 
H. Walker, Leeds. 

9024. AuTOMATIC CONVEYING MacHINERY, H. Morton, 


Leeds, 

9025. Drop Box Mortons for Looms, W. G. Heys.—(L. 
Couturier and A. Collen, France.) 

9026. Prepayment Corn FREED AprraRatus for Gas 
Meters, A. Stansfield and Meters, Limited, Man- 
chester. 

9027. FrEpinc Macutnes for Carpinc Enornes, R. 
Pintner and The Lancashire Felt Company, Limited, 
Manchester. 

9028. ExTeNsomETER, J. J. Guest, Birmingham. 

9029. Quotns for LocKING PRINTERS’ Fores, H. Miles, 
Stockton-on-Tees. 

9030. SMOKE PREVENTING Apparatus, J. Wynn, A. 
Perkins, and H. M. Girdwood, Manchester. 

9031. Courtine Raitway CarriaGes, T. C. Hubback 
and C. H. Helps, Cardiff. : 

9032. Nose-bacs, W. Waite, London. 

. Strap CoIxs, J. P. Mallett, London. 

. STEERING Suips, C. E. Few, London. 

5. Evecet Hotes, E. J. Mead, London. 

3. Macuines for Makina CanpLks, W. H. Day and 
W. Murch, London. 

9037. Dyeinc TexTiLe Fipres, 
Vogelzang, Germany.) 

9038. WaTERPROOF ComposiTION, J. K. Field and J. P. 
Ham, London. 

9039, GLaziIne AGENT, A. J. Lamb, London. 

9040. Process for TREATING GLUTEN, L. Sarason, 
London. 

9041. DispLayinc Goops in Winpows, H. R. Appelbee, 
London. 

9042. FursiturE Castors, G. Kamossa, London. 

9043. Toastinc Breap, G. G. Brodie and J. D. Prior, 
London. 

9044. ARMOURED Cyctie, W. W. Lord, London. 

9045. LInk-HAULING Macuineg, F. T. Harrington and 
W. Swinburn, Grimsby. 

9046. TREATING METALLIC SuLPHIDEs, L. M. Bullier 
and The Société des Carbures Métalliques, London. 
9047. CouLEcTING Mup, W. H. Melvin and A. Mann, 

London. 

9048. Propucinc Fat Lacs, M. Winkelmann, London. 

9049, PREVENTING Erosion of Guns, Sir W. G. Arm- 
strong, Whitworth, and Co., Limited, and Sir A. 
Noble, London. 

9050. Roap Locomotives, S. W. Blyth, London. 

9051. Brakes, W. H. Wright, W. Rothschild, and G. 
D. Smith, London. 


Lauckner.—(A. 


9052. Gymnastic APPLIANCE, R. H. Lenderyou, 
London. 
9053. CoLouRED Mosaic Paper, F. Wittstock, 
London. 


9054. EXTENSIBLE Boats, A. Austin, London. 

9055. INTERNAL ComBusTION C. E. Dawson, 
London. 

9056. Leacincs, J. Evans and W. H. 
London. 

057. ATTACHING Stvups to Soxes of Boots, T. Barratt, 
London. 

9058. E_ecrric Brakss, F. C. Newell, London. 

9059. ELectric Brakes, F. C. Newell, London. 

9060. ELECTRO-MAGNETIC BRAKE Suor, F. C. Newell, 
London. 

9061. BrakE Recuators, F. C. Newell, 
London. 

9062. SpEED-cEAR, J. O. O'Brien.—(J. Carrier and L. 
Touroude, France.) 

9063. Packinc for ScREw VaALvEs, A. Nixon, Man- 
chester. 

9064. Screw Stoppers for Botties, A. G. O'Brien, 
Manchester. 

9065. Heatinc AIR for FurNaces, H. Heenan, Man- 
chester. 

9066. VaLvE for PNeumatic CycLe TrREs, E. W. Holt, 
London. 

9067. RESILIENT TrRES for VEHICLES, W. E. Carmont, 
London. 

9068. Pins, A. B. Cunningham, London. 

9069. PropELLinc Boats and Yacuts, J. G. Villar, 
London. 

9070. Firg-arms, H. H. Lake.—(J. M. Browning, United 
States.) 

9071. Firr-arMs, H. H. Lake.—(/. M. Browning, United 
States. 

9072. = for ADVERTISING, R. F. W. Fleury, 
London. 

9073. BorrLe WrrInc Macutxes, W. Nasch, London. 

9074. Door Cuecks, V. Beauregard and C. 8. Gooding, 
London. 

9075. WATER-TUBE Borers, J. Simonis, London. 

9076. Borers, L. Leclere and L. 
Schmittbuhl, London. 

9077. GoveRNors for REGULATING the SPEED of STEAM 
Enarngs, E. J. Raven, London. 

9078. Conveyor for THRESHING MACHINEs, C. M. Stan- 
ford, London. 

9079, ADVERTISING TABLETS, E. E. Pilz, London. 

9080. Lire Betts, A. Huson, London. 
9081. Propuctnc CoLourInG Martrers, J. Y. Johnson. 
—(The Badische Anilin and Soda Fabrik, Germany.) 
9082. INTENSIFYING CURRENTS of AIR, M. E. d’Engel- 
bronner, London. 

9083. Steam GENERATORS, T. Archer, London. 

9084. ELectric Arc Lamps, A. G. Stockwell, London. 

9085. INsuLATOR for ABSORBING VIBRATION, J. F. Spong, 
London. 

086. Brusues, J. F. Spong, London. 

9087. CoLLopium of ALUMINIUM NITROCELLULOSE, A. 
M. Plaissetty, Paris. 

9088. Process for the INCANDESCENCE of Gas, A. M. 
Plaissetty, Paris. 
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9089. CoupLeR for RatLway Wacons, F. Garrett, Bir- 
mingham. 

9090. BEARING, J.J. Guest, Birmingham. 

9091. TRANSMISSION of Power, A. G. S. Lyford, Bir- 
mingham. 

9092. INDICATING MemMorANDA, A. H. Church, Man- 
chester. 

9093. Trp-up Lavatory Bastys, M, J, Adams, Leeds, 


Robbins, 


9094. Removinc Impurities from Coat Gas, G. E. 
Saville, Manchester. 

9095. Dryinc Steam, A. B. Wilson, Belfast. 

9096. Puoto Carbs, A. J. and P. Mahomet, Norfolk. 

9097. TREATING Fruit for Conrecrionery, A. Ross, 


Glasgow. 
9098. Motive Power Enorngs, W. M. Walters, Liver- 


pool. 

9099. Prorectinc Enps, C. McCallum and G. 
Glasgow. 


9100 MBINED TABLE and WasHsTanpD, W. L. Jackson, 
Glasgow. 

9101. Serimnc Toot, W. Sharkie and D. Crawford, 
Glasgow. 

9102. Securinc Knoss to their Sprnpies, C. Mackey, 
Birmingham. 

9103. FrrEPpRoor for Puritnes, E. Cruise, 
Manchester. 

9104. TALKING Macuines for ADVERTISING, J. A. King, 
Bradford. 


Blackburn. 

9106. The AUTOMATIC SELF-MEASUREMENT, W. R. Piercy, 
London. 

9107. Fire Escape, 8. R. Bloxsome, Ipswich. 

9108. SPoKE-cUTTING MacuInE, C. Courtney, London. 

9109. Jar Cover, J. T. Dowling, Glasgow. 

9110. Transmirtinc Current, M. Paul.—(J. 
India.) 

9111. in a Taut Conpition the for 
ACTUATING TROLLEY-ARMS in ELECTRICALLY-PRO- 
PELLED VEHICLES, H. England, London. 

9112. PHoTOGRAPHING Mutoscopr Picturgs, H. W. H. 
Palmer, London. 

9113. The THomson Lock Mortistna 
Thomson, Dundee. 

9114. Brakes for TirED Venicies, F. Brookman, 
London. 

9115. Pins for SuspenpinG Harr, E. Entwistle, Black- 
burn. 

9116. Bart or Rotter Berartnus, F. W. Jones, 
London. 

9117. MaNuractuRE of Boors and Snors, W. Heaton, 
London. 


Macuing, J 


9118. Rarway Swircn Locks, &e., L. N. Wyatt, 
London. 

9119. MakING Lasts, C. A. Day.—(C. B. Hatjield, United 
States.) 


9120. Buripinc Constructions, J. C. Pelton and L. E. 
Mosher, London. 

9121. RecerTacLes for PRESERVING Foon, F. von Pilis, 
London. 

9122. CivematocrapH, C. J. D. and O. R. Oppermann, 
London. 

9123. Sewrnc Macutnes, C. Welch, Manchester. 

9124. Suarts of Wacons, T. Hare, London. 

9125. Rest for Bens, J. J. Firth, London. 

9126. Motor Cars, H. de Chardonnet, London. 

9127. IscANDESCENT MANTLEs, F. B. Grundy, London. 

9128. Apparatus for Dreperne, O. Imray.—(The 
of A. F. Smulders, Holland.) 

9129. Carp Casgs, J. L. Collins, London. 

9130. CountersHaFts, A. Myall, London. 

9131. Press, C. J. Keilberg, London. 

9182. Paste Cups, W. Rodiger, London. 

9133. HomoGENEous PLATEs, 
London. 

9134. Macurves for Sew1nc-on Buttons, W. M. House, 
London. 

Automatic Dravcut RecuLatine Device, R. 
Bensel, London. 

9136. Macutnes for Makinc Wire Naizs, W. P. Thom- 
son.—(. J. Allen, United States.) 

9137. GorFERING J. G. Grimsley, London. 

9138. Wickets for Cricket, J. Salmon, Liverpool. 

9139. CycLe Pumps, W. M. Reason, Liverpool. 

9140. TRANSVERSE GuIDEs for Rrnc Framgs, J. Burtin- 
shaw, Manchester. 

9141. Exureition of ANIMATED PHoToGRAPHS, O. 
Messter, London. 

9142. Cootine Gases, H. A. Strong, London. 

9143. Stirrups, O. Breiderhoff and A. 
London. 

9144. BotTLes to PREVENT FRAUDULENT REFILLING, R. 
Cohen and R. F. Price, London. 

9145. Cicar Hoiper, W. Adelmann, London. 

9146. TELEPHONE Systems, H. Degenhardt, London. 

9147. Car Couriers, W. H. McIntyre, London. 

9148. Tureap Tyinc Devices, J. W. McCarthy, 
London. 

9149. Caskets for Pipes, C. H. Merwarth and F. Conlin, 
London. 

9150. PRESERVING ANIMAL SusstTances, A. C. Alcover, 
London. 

9151. Car Coup.ines, J. Timms, London. 

9152. MannoLes for UNDERGROUND RECEPTACLEs, W. 
E. Evans.(£. A. Faller and J. W. Chisholm, United 
States.) 

9153. Fans, A. Rehmer, London. 

9154. Protectinc Suirt Currs, J. H. 8. Thomsor, 
London. 

9155. Water Tanks of Locomotives, A. Spencer, 
London. 

9156. MecwanicaL SusstituTe for MititaRy RIFLE 
Rances, J. M. Gray, London. 

9157. MANUFACTURE of CoKE, B. Cochrane, London. 


L. Lombardi, 


Voelker, 
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9158. ATTACHING TrRE Covers to Rus, A. P. Maxfield, 
Birmingham. 

9159. StarTiING VEHICLEs, S. Cowper-Coles, London. 

9160. A FirTH-wHEEL, R. Ralnsford.—(4. Abbott, 
and F. D. Cassity, United States.) 

9161. A New Toy, R. Rainsford.—(A. Fuse, New South 
Wales. 

9162. of Sweertnc Brusues, H. H. Dobney, 
Nottingham. 

9163. Apparatus for CommunicaTIoN, A. Mathers, 
Dundee. 

9164. Arr Compressors, S. E. Alley, Glasgow. 

9165. PREVENTING Back-wasH in Drarys, W. J. 
McKenna, Glasgow. 

9166. AUTO-VEHICLEs, C. and A. Musker and W. G. 
Hay, Liverpool. 

9167. Covers for WHEEL TrrEs, H. J. Doughty, Man- 
chester. 

9168. LatHEs, W. Wood and the National Gas Engine 
Company (1900), Limited, Manchester. 

9169. ELEcTRicity Merrrs, W. Lawson and Chamber- 
lain and Hookham, Limited, London. 

9170. Can Openers, A. T. Beckley, Kingston-on- 
Thames. 

9171. Mgans for Bakino Breap, W. R. Wright, Kings- 
ton-on-Thames. 

9172. Frazierouite, H. P. Frazier, Birmingham. 

9178. Sueet Metat Batu Tuss, H. Sutcliffe, Halifax. 

9174. CoIN-FREED Gas METErs, J. Anderson, Glasgow. 

9175. FEEDING of O11 Lamps, J. Robb, Glasgow, 

9176. CLips for PNEUMATIC TIRE INFLATORS, H. Mullard, 
Wednesbury. 

9177. A New Toy or Pvuzzix, T. R. Fowler, Liver- 


os. PorTaBLE DRILLING MACHINE, C. A. Janes, 
Portsmouth. 

9179. WEARING APPAREL, J. T. Pearson, Burnley. 

9180. Urtats, J. T. Pearsun, Burnley. 

9181. ELectricaL Apparatus, W. F. Jones, London. 

9182. GENERATING Motive Powgr, P. McGlone, 


arlisle. 
9188. for Carrytnc Books, C. Green, Liver- 


9184, Covers for Tramcar Sgats, W. McLauchlan, 
Glasgow. 

9185. Mowrne Macurves, H. Bussemeier, Berlin. 

9186, TeELEGRAPH WIRE FasTENER, W. Davies, Aber- 
eynon, Glam. 

9187. REGULATING PERCENTAGE of CARBON in STREL, J. 
Maurer, Berlin. 

9188. Device for CLostnc Tuses, J. M. S. Berthot, 
London. 

9189, INCREASING 
Berlin. 

9190. Brack Enns, R, Poore, London, 


Durasi.ity of Curtis, J. Hofmann, 


| 
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— | 9105. The Sarety Princess Liye, 8. Sizapson, 
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9191. Taawina Frozen Meat, A. H. Chapman, 
London, 

9192. Piston Vatvgs, J. T. Wilson, London, 

9193. VARIABLE Gear, M. Crawford, London, 

9194. SreRKoscoprs, C. Raleigh, London. 

9195. Cye_k Racks, W. Thum, London. 

0196. BrLtraRD Cvrk CHALKeR, P. G. Kelly, London. 

9197. Pweumatic Riverina Macuryg, J. P. O'Donnell, 
London. 

9193. Maxine WritinG Pens, W. H. Harris, Birming- 


ham. 

9199. Tur PHantom Guarps, B. Fagan, Londen, 

9200. DyNaMoO-ELEcTRIC MACHINERY, F. Heimel, 
London. 

9201. Brakes for Rattway H. Penn, 
London, 

9202. Propuction of Prints, The 
Rotary Photographic Company, Ltd.—(4. Schwarz, 
Germany.) 

9208. Dynamos, C. A. Parsons and G. G. Stoney, 
London. 

9204. Apparatus for Mak.ne Hay, H. Griffin, 
London. 

9205. MovaBLE Keets for Surps, &c., A. E. Preston, 
London. 

9206, Stirring Device, L. W. Taylor, 
London. 

9207. Frreprna Botries, T. Bass and W. Turner, 
London. 

9208. Fixinc Biapres to Hanpies, J. S. Kaufmann, 
London. 

9209. Apparatus for Makinc Tusgs, C. Frerot, 
London. 

9210. Puriryine Sprrits, W. P. Thompson.—{/. H. 

~ Lavollay and G. Bourgoin, France.) 

$211. Apparatus for Stictna Foon, J. Trantom, Liver- 


pool. 

9212. Trotitry Current J. H. Killip, 
Liverpool. 

= Makino Morro A. Pumphrey, Birming- 
ham. 

9214. NON-REFILLABLE Bortries, J. M. Urgelles, 
London. 

9215. Apparatus for Usk in Pick Drivina, C. L. 8. 
Isler and H. F. Broadhurst, London. 

9216. PAaprR-TRIMMING Macuine, Biittenbender, 
London. 

9217. Rounpapouts, Savage Brothers, Limited and 
C. G. Rix, London. 

9218. Caatrs, P. F. Chase, London, 

9219. AppaRATUS for MAkiInGc ConrecTionery, D. M. 
Holmes, London. 

9220. TREATMENT of FrozEN Meat, A. H. Chapman, 
London. 

9221. Looms, T, Brindle and M. O. Steere, London. 

9222, Pyeumatic Tirks for Roab VEHICLES, A. T. Collier, 
London. 

9228, Nore Paper, A. Custodis, London, 

9224, Mitrrary F. Sadler and E. Russell- 
Roberts, London. 

9225. Drivinc Bett, E. Edwards.—(J. Kluge, Ger- 
many.) 

9226. Raitways, W. T. Andrews, London. 

9227. WeicHinc Apparatus, W. K. and G. S. Baker, 
London. 

9228. Domestic Graters, O. March, London. 

9229. TgsTING ALTERNATING CURRENT GENERATORS, 
Willans and Robinson, Limited and G. L. Adden- 
brooke, London. 

9230. PEDOMETER CAB-FARE INpIcaToR, H. Hansen, 
London. 

9231. MAKING Stannic Aci, C. P. Barry, London. 

9232. APPARATUS for CLEANING BoILER-TUBEs, O. Gehre, 
London. 

9233. ATTACHMENTS to GLow Lamps, M. Weinburger, 
London. 

9234. P. A. Newton.—(H. G@. Carleton, 
United States.) 

9235. SEED-SOWING AppPpaRaTus, C. Bristow and The 
New Zealand Loan and Mercantile Agency Company, 
Limited, London. 

9236. SIGNALLING at Nicut, R. T. Bickerton and J. A. 
Morgan, London. 

9237. VAPORISING Burners, C. 8S. Forbes, London. 


19th May, 1900, 

9238. CoIN-FREED AUTOMATIC MacuINE, J. W. Pearson, 
Hornsea, Yorks, 

923%. StroncRooms, C. Catley, Scarborough. 

9240. Wricutna Wacons, L. D. Norris, Kingston-on- 
Thames. 

9241. Postar Wrapper, W. R. Bower and A. Green- 
wood, Manchester. 

9242. ELectric Arc Lamps, T. Thompson, Neweastle- 
on-Tyne. 

9243. A. B. Bolt, Newcastle-on-Tyne. 

9244. Scourtnc Macuine, L. Southwart and A. V. 
Hammond, Bradford. 

9245. Vacuum Vatve, Sir W. H. Bailey and A. T. 
Metcalf, Manchester. 

9246. Protectors for Leap Prncits, A. N. Dunlop, 
Glasgow. 

9247. Mecnanism of Carpino R. Tyack and 
Howard and Bullough, Limited, Accrington. 

9248. CycLe Stanp, C. Beever, Nottingham. 

9249, PortaBLe Siop Bucket, E. Leigh and A. D. 
Davies, Devonport. 

9250. CLutcH Coup.incs, H. R. Sutton, Reading. 

9251. Panoramic Views, V. H. and L. C. Gregory, 
London, 

9252. CLEANING INK FEED Ro.iers, D. J. McDonald, 
Dundee. 

9253. Topacco Prpr, R, Ellis, Manchester. 

9254. CenTRiFUGAL Separator, P. W. Lindberg, 
Glasgow. 

9255. for Fettinc Hat Bopigs, O. Oldham, 
Manchester. 

9256. Furnace Grates, H. Truesdell, Birmingham. 

9257. Curr Links, M. Morris, London. 

9253. Screw Pressgs, W. 8. B. Sydenham, London. 

9259. Ratis, E. Schubert and A Silbermann, London. 

9260. ELrectric Licut Carpoys, H. 8. Browne.—(J. F. 
Sandera, United States.) 

9261. Extractinc from Water, E. Petersen, 
London. 

9262. Evectric Heatinc Apparatus, A. R. Leask, 

London. 

63. ELecrric Heaters, A. R. Leask, London. 
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9264. PROPELLING Suips, G. Wilson, London. 


9265. Ho.per for D. Fotheringham, London. 

9266. Bgaps, E. Heusch, London. 

9267. MANUFACTURE of Braps, E. Heusch, London. 

9268. Macuivery for Cuttinc Wire, F. Robinson and 
W. Goodall, London. 

9269. AUTOMATICALLY MegasuriInGc the Lenotu of 
Woop, G. Grassby and V. Wells, London. 

9270. PROPELLING VELOCIPEDES, A. Hogan, London. 

9271. STENOGRAPHIC PRINTING Macuings, A. J. Boult. 
(J. Lafaurie, France.) 

9272. FLEXIBLE METALLic Tubes, W. P. Thompson.— 
(C. Rudolph, France.) 

9278. TELEPHONIC CoNNEcTIONS, K. N. von Szopori, 
London. 

9274. Burntne of Liqguip Hyprocarsoys, B. Magrini, 
Liverpool. 

5. HARDENING Lrg, P. Prior, Birmingham. 

76. VaLvE Mecuanism, J. H.Strect and Willans and 

Robinson, Limited, London. 

9277. Beanie for Suarts, J. H. Street and Willansand 
Robinson, Limited, London. 

9278. Governors, J. H. Street and Willans and Robin- 
son, Limited, London. 

9279. Supports for Etectric Conpvctors, P. A. Lorain 
and A. Dennery, London. 

9280. Winpinc Macuines, H. B. Arundel and J. 
Higginson, jun., London. 

9281. GaLvanic Batrertigs, R. E. Disher, London. 

9282. Parnts, F. A. Hyndman and W. B. Banyard, 
London. 

9283. MANFACTURING GLUTEN, L. A. Morel, London. 

9284. Rotary Enciygs, O. Buequet, London. 

9285. Water Meters, W. Germantzand A. M. Besch- 
orner, London, 
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9286.°Neck Wear, E. A. Roskilly, London. 

9287.8 Disazo CoLourtne Marrers, J. Y. Johnson,— 
(Badische Anilinand Soda Fabrik, Germany.) 

$288. Justiryinc Lines of Typr, B. M. des Jardins, 
London. 

9239, STRAINING FENcING Wirg, J. Webb, Stockton-on- 
Tees. 

9290. SEALING Borr.es, J. R. Croft, London. 

9291. TRousERS STRETCHER, A, Levy, London. 

9292, Loosk Lear Binpers, H. H. Lake.—(C. H. 
Stoelting, United States.) 

9293. Boors, G. F. Butterfield, London. 

9294. Coxe Kins, A. London. 

9295. Auromatic CoupLers for Raitways, T. Wallace, 

radford. e 

9296. PREVENTING AsH FALLING off CiGars, Damien, 

London, 


2let May, 1900. 


9297. Winpow Fasteners, J. C. Getting, London, 

9298. Toot Hotprrs, W. E. Garforth, R. Sutcliffe, and 
W. Buxton, Leeds. 

9299. Mecnanism for Rack Games, A. G. Macculloch, 
London. 

9300. Liguip Mererrs, J. Barr, Glasgow. 

9301. LupRicatinc MECHANISM for ENGINEs, J. E. 
Thornton, Altrincham. 

9302. Burrons, W.G. T. H. Lethbridye, H. J. K. Steeds, 
and C. E. Marsh, Bristol. 

9303. Bricks, J. Read, Sheffiel1. 

98304. SELF-GENERATOR ATMOSPHERIC J. E. 
Woodcock, Clay Cross. 

9305. MacHIneRyY for PREPARING CLay, J. Sherwin, 


Manchester. 

9306. Extractina by Execrricity, G. H. Smith, 
Cardiff. 

9307. Bieyeres for Purposss, F. A. Pyke, 
Keighley. 


9308. Lirtina Device for Trousrrs, Bartmann and 
8. Sachs, Liverpcol. 

9309. Wacons to Ropkrs, J. and W. Lockett, 
Burslem, 

9310. ReEts of CorN-mowIn3 Macuines, G. Vutz, 
Cologne, Germany. 

9311. GENERATING StEaM, W. F. Goreham, Belvedere, 


Kent. 

9312. Repetition Actions for Pianorortes, T. Pick, 
London. 

93138. Castors for Bepstkaps, 8. I. Whitfield, 
Birmingham. 

9314. Saws for Cvrrinc Woop, E. H. Hopton, Market 
Harborough. 

9315. Stackrnc Packets of Cicarerres, H. Rankin, 
London. 

9316. FurNacks, J. F. von Wieser, London. 

9317. Wravinc Warp Piie Carpets, J. N. Sagnier and 
The Anglo-Oriental Carpet Manufacturing Company, 
Ltd., London. 

9318. Seats for Usk in Warer-cLosers, A. Smith, 
London. 

9319. Desicn for Broocurs and Pins, J. H. Bedford, 
London. 

9320. Jornts, D. MacPherson, London. 

9321. SeccRING Botts, A. J. Boult.—(S. C. Ball, United 
States.) 

9322. Laces for Boots and Sxoes, G. H. Faire, 
Lendon. 

9323. Steam Borers, A. J. Boult.—(C. W. Whitney, 
United States.) 

9324. Venictes, L. Schreiner and G. E. N. Michaux, 
London. 

9325. Gears, L. Schreiner and G. E. N. Michaux, 
London. 

9326. CycLte Gear, A. J. Boult.—(P. J. Scharback, 
United States.) 

9827. CurTAIN Pry, St. C. F. Stenner, Kingston-on- 
Thames. 

9328. Boor Fastenines, A. O. Carman and I. S. Morris, 
Kingston-on-Thames. 

9329. CoupLines, G. J. Gilling, A. W. Mason, and H. J. 
C. Somerville, London. 

9330. TypEwRITERS, J. Knowles, London. 

9331. ELECTROLYSING AppaRaTus, M. Haas, London. 

9332. Game, W. D. Dobell, London, 

9333. IncuBaTorRs, F. H. Crompton, London. 

9334. Protecrinc Catcic Carpipes, E, W. Lancaster, 
London. 

9335. Tires for VEHICLE WHEELS, E. J. Buckingham, 
London. 

= Tires for VenicLe WHEELS, E. J, Buckingham, 

sondon. 

9337. PortaBLE GrinpInc Macuines, J. Bamford, 
Birmingham. 

9338. CycLomeTer, N. Collins and F. L. Anderson, 
London. 

9339. TeLEpHony, W. E. Evans.—(£. 4. FallerandJ. W, 
Chisholii, United States.) 

9340. Toracco Piprs, &c., J. Stuttard, 
London. 

9341. CLEANSING Porous VessELs, C. A. Sahlstrom, 
London. 

9342. Sprinc Hrvors, A. L. Stump and F. Brucker, 
London. 

9343. VACUUM EVAPORATING Apparatus, G. N. Vis, 
London. 

9344. VacUUM- EVAPORATING APPaARATUs, G. N. Vis, 
London. 

9345, TYPE-DISTRIBUTING Macuings, C. Rosinkiewicz 
and L. Lamult, London, 

9346. INTRODUCING CARBON into FurNaces, W. J. Foster, 
Birmingham. 

9347. Cycte Locks, A. D. Pogson and J. Johnson, 
Birmingham. 

9348. PAPER-RECEIVING APPARATUS, F. Jugenberg, 
London. 

9349. and other or BiLiets, H. Howard, 


ndon. 

9350. Propuctnc CyanipEs, J. Y, Johnson.—(Stass- 
Surter Chemische Fabrik vormals Vorster and Griine- 
berg, Germany. 

9351. Propuctne Cyaniwgs, J. Y. Johnson.—(Stassfurter 
Chemische Fabrik vormals Vorster and Griineberg, 
Germany.) 

9352. Propucine Porasstum, J. Y. Johnson.—(Stass- 
Surter Chemische Fabrik vorimals Vorster and Griine- 
berg, Germany.) 

9353. PREPARING COLOURING Matrers, L. Ziegenbruch, 
London. 

9354. Composition, O. Imray.—(d. Vogt, 
Germany.) 

9355. INCANDESCENCE O1L Lamps, &c., H. Pittner, 
London. 

9856. Maxinc Lump Svuaar, &c., M. Duniczewski, 
London. 

9357. Macninery for Composinc Typr, O. Imray. 
(The Monoline Composing Company, United States.) 

9358. CorK Putuers, E. Walker, London. 

9359. INCANDESCENT O1L Burners, F. Richter, 
London. 

9360. Bos-LEvELs, F. Sinkovic, London. 

9361. LevELLING Starr, G. Hilscher, London 

9362. ADVERTISING VEHICLES, &c., L. Neumayer, 
London. 

9363. ADVERTISING VEHICLES, &c., L. Neumayer, 
London. 

9364. INTERNAL ComBusTION Encrnes, H. H. Lake. 
—(La Société dex Etablissements Georges Richard, 
France.) 

9365. VENTILATING APPARATUS for Wacons, G. Weid- 
mann, London. 

9366. PHorocRAPHiIc ALBuMs, H. Michaelis, London. 

9367. Strrrups, T. M. Baxter, London. 

9368. Fire-arms, F. E. Jaeger and C. Bittiner, 
London. 

9369. Composition, R. W. James.—(The 
Zucker and Levett and Loeb Company, United 
States.) 

9370. CycLe Pepat Gear, 8S. Fischer and G. Mottel, 
London. 

9371. Natt for Securtnc Iron Roortine, F. Gold, 
London. 

9372. Enoines, L, Schreiner and G. E. N. Michaux, 


London, 


9373. Cupo.as, F, Hardert, London. 

9374. ArreR FLusH Apparatus, E. Stephenson and 8, 
Robinson, London, 

9375. Drivina Gkar for Moror VeHtcies, W. Naylor, 
London, 

9376. R. A, Reeve, London. 

9877. GasoLENE Enarnes, J. C. McLachlan, London. 

9878. AppaRATUS for Propuctina Ick, C, Tellier, 
Londorg 


22nd May, 1900. 


9379. SampLe or Pockrr Case, F. W. Warrick, 
London. 
9380. Gas Propvucers, A. Porritt, Birstall, near 


weeds, 
9381. INTERNAL ComBusTION ENorngs, R. Lucas, Forest 
Row, Sussex. 
9882. APPLIANCE for DispLayina Carps, G. Duncan, 
Glasgow. 
9383. VENTILATING INTERIOR of Bur.prNas, E. K. Dutton, 
arrogate. 
9384. Brusu and G. H. Topham, W. Walters, 
and W. Moss, Sheffield. 
9385. Poraro Srrrers, C. L. Jervis and J. P. Nichol- 
son, Newark-upon-Trent. 
9386. ArTiricIAL A. B. D. Sword, Stoke-on- 
opt. 
9387. Cyc_e Sappves, J. B. Brooks and J. Holt, Bir- 
mingham. 
9388. A SmMaLt PorTaBLR FoLpinc Taser, C. Baker, 


Bath. 

9389. Jornts for PeRamauLators, A. I. B. Maxfield, 
Birmingbam. 

9390. MeraL for Taps, W. and H, Meynell, and A. E. 
Guest, Wolverhampton. 

3391. ENaBLInG Pumps to Liquips, F. Simmons, 
Dunstable. 

9392. Frepinc Paper to Printina Macuines, F. Waite 
and R. Elliott, Bradford. 

9393. INgecTING Air into BorLer Furnacrs, J. Murrie, 
Glasgow. 

Brarinos, A. A. Govan, Bridge of Allen, 
Stirlingshire. 

9395. Frame for Burcners’ Saws, A. C. Saxton, Man- 
chester. 

9396. Steam Pipe Brower for Cuimney, T. Fisher, 
Llanelly 

9397. AnmaturREs, G. Heidel, Glasgow. 

9398, ELectric SHAMPOOING AppaRATUs, H. B. 
Doersch, Glasgow. 

9399, VeLocipEpEs, W. H. Miller, Glasgow. 

9400. Weavina Fasrics, J. H. Cunliffe, J. Law, J. 
Hanson, J. and 8. Butterworth, J. Makin, and J. 
H. Pilling, Rochdale. 

9401. Auromatic TENSION Devices, R. Dawes, Man- 
chester. 

9402. Steam Traps, C. W. Lyon, Manchester. 

9403. Apparatos, J. H. Hill, 
Manchester. 

9404. NON-REFILLABLE Borris, J. L. Taylor and J. H. 
Jackson, London. 

9405. Stcuts for Fire-arms, F. Hellstriém, Berlin. 

9406, HorricuLttuRaAL Frames, G. Andrews and 8. 
Hadland, London, 

9407. Bortnc Macaine for Drittino, J. 
Owles, London. 

9408. Removing Surptus from CoaTEep 
ArtTIcLEs, G. Porter, London. 

9409, CHarn 8. Baron, Birmingham. 

9410. Launpry Paste, 8S. Coates, London, 

$411. AsH-pEPosITING Device, W. T. Head and L. 
Spring, London. 

9412. NoN-PUNCTURABLE Pyeumatic Tires, W. Greene, 
London. 

9413. ELecrric Motok Susprnsioy, G. Gibbs, London. 

9414. Bicycce Seat, W. J. R. Platz and 8S. R. A. 
Sperling, London. 

9415. PREVENTING Waste of Water, T. G. Rhodes and 
R. Gaunt, London. 

9416. COIN-CONTROLLED MeEcHANISM, J. Glass, 
London. 

9417. TeLEscopinc Umpreu.as, B. J, B. Mills.—(C. H. 
Ely, J. W. Danser, and P. B. Rue, United States.) 

9418. Reparnina Pyeumatic Tires, A. G, Reynolds, 
London. 

9419. Barometers, J. W. Buck, London, 

9420. Doors for Sares and Stranc Rooms, H. W. 
Chubb, London, 

9421. Eao Cask, G. A. and A. L. Horner, and C. E. la 
Fleur, London, 

$4922. EXTINGUISHING Fires in CLosep COMPARTMENTS, 
H. B. Febiger, London, 

9423. EXTINGUISHING Fires in COMPARTMENTS, 
H. B. Febiger, Landon. 

9424. Execrric [NCANDESCENT Lamps, R. Kaiser, 
London. 

9425. INCANDESCENT Gas Lamps, R. Kaiser, London. 

9426. Forminc Hay into Bares, G. A. Lowry, 
London. 

9427. MECHANICAL Musica [NsTRUMENTS, F. A. Richter, 
London. 

9428. Cream Separators, H. H. Lake.—{Verimoat Farm 
Machine Company, United Statea.) 

9429. Sprtroons, K. Htilsmann, London. 

9430. SroprERING Devices for BottLes, W. P. Thomp- 
son.—(H. P. H. Clasen, Germany.) 

9431. Drg-sETTING Macutnges, E. Wentscher, Liver- 


ol. 
Tires for Cycies, C. T. Osborne, Liverpool. 
9433. Razors, F. W. Gotterke, Liverpool. 
9434. ACETYLENE Gas Lamps, H. Schleussner, Liver- 


ool. 

9485. ARTICLE DELIVERING APPARATUS, R. Roderwald, 
Manchester, 

9436. CANDLEs in H. W. Lardner 
and G. J. Mattilan, London. 

9437. CANDLE-MAKING Macutnes, W. H. Day and W. 
Murch, London. 

9438. MANUFACTURE of MaNNITE, KE, de Pass.—(J/. 0'B. 
Guna, United States.) 

9439. Bett Furniture, G. Pfister, London. 

9440. Buastinc of Coat, E. Young and P. Holmes, 
London. 

9441. Compounp Boarps for CgiLines, A. Wilson, 
London. 

9442. MECHANICAL TILLING, 8. Pasco, London. 

9443. Puuueys, J. and R. Edwards, London. 

9444. Orn Vaporisers, D. Laird, London. 

9445. CONTROLLING APPLIANCE for Motor Cars, H. 
Thomson, London. 

9446. Dryinc Correk and Matt, F. E. R. Okrassa, 
London. 

9447. Propuctne Necatives, G. G. Rock- 
wood, London. 

9448. Sewinc Macuines, G. 8S. Bracher and W. P. 
Gammons, jun., London. 

9449. Borties, G. P. Cragin, London. 

9450. Piston-rops, A. Lutzmann and A. Hager, 
London. 

9451. MANIFOLD Paper, F. W. Weeks, London, 

9452. MatcH-Boxes, F. W. Campbell, London. 

9453. Rotary Cuurys, T. F. Tierney, London. 

9454. Mecuanism for Convertinc Motion, R, Miehle, 
London. 

9455. Mecuanism for ConverTING Morton, R. Miehle, 


London. 

9456. REVERSIBLE OvTpoor Szats, J. H. Hunter, 
London. 

9457. CLutcuEs for Sewinc Macutygs, T. R. Rossiter, 

ndon. 

9458. Space TeLecrapuy, W. C. L. Eglin, London. 

9459. FLy-wHEELs, J. H. Street and Willans and 
Robinson, Limited, London. 

9460. VertTicaL Steam Ewncines, J. H. Street and 
Willans and Robinson, Limited, London. 

9461. MANUFACTURE of Hyprates, G. F. Jaubert, 
London. 

9462. PropELLeR Suarr Supports, C. A. Parsons and 
A. D. Wass, London. 

9463. Savinc Lire at Sea, L. H. Rittman.—(/. M. 
Dinvig, Norway.) 

9464, Fitaments for Ecectric Licuts, 8, B. Hussel- 
man, London, 


9465. Frame, O. P. Olsen and N. M. Nielsen 
London, 
M466. Cor Rests, Evans, Birmingham, 


SELECTED AMERICAN PATENTs, 


From the United States Patent-office Oficial Gazette, 


646,978. SmokELess Furnace, FE. Gessner, Brij.) 
Austria-Hungary.—Filed March 4th, 1899, 
Claim.—The combination with a fire-box a and flues 

8, of a main fire-grate + between the fire-box and the 
flues and inclined at a steep angle, a front grate +? at 
an angle with the main grate and exposed to the outer 


(646.978) 


\\ 
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air on its under side, a fucl-feeding hopper above the 
main grate having holes in its lower part opposite said 
grate, and air passages in the walls of the fire-box con- 
ducting air to a point beyond the main grate, substan- 
tially as and for the purpose set forth. 


647,020, PisToN-Rop anp CrossHEAD CONNECTION, 
EB. J. Muller, Butte, Mon.—Filed June 10th, 1896. 

Claim.—(1) The combination with a crosshead having 
a straight bore, of a piston-rod fitted in said bore and 
having a keyway through it, an adjustable key com- 
ape of tapering part, having their outer edges paral- 
el with each other and their inner edges formed with 
interlocking teeth, upon rigid portions of the two 
tapering parts, and means applied to said piston-rod 
for clamping the key between one end of the keyway 
therein and an opposing face of the crosshead, sub- 


stantially as and for the purposes set forth. (2) The 
combination with a crosshead having a straight bore, 
of a piston-rod fitted in said bore and having a key- 
way through it, and a threaded portion between 
its ends adjacent to the keyway therein, the piston. 
rod being substantially of uniform size on both 
sides of the threaded portion, an adjustable key com- 
posed of tapering parts having their outer edges or 
working faces parallel with each other, and a nut 
fitted on the threaded portion of the piston-rod next 
to the crosshead, and composed of two parts held to- 
gether by clamping screws or bolts, substantially as 
and for the purposes set forth, 


647,347, PusHer ror Coxe Ovens, 8. 7, aad C. H. 
Wellman and J. W. Seaver, Cleveland, Ohia.—Filed 
March 29th, 1898, 

Claim.—A coke-oven pusher having‘a stera composed 

of sections adapted to slide telescopically one within 

another, the innermost section carrying the pusher 
and the inner and intermediate sections each having 
at the rear an external flange for engaging with an 
internal flange at the forward end of the section sur. 


rounding it when the sections are being projected, 
and at the forward end an external flange for engaging 
with the forward end of the section surrounding it 
when the sections are being retracted, whereby power 
applied to the innermost section will effect the pro- 
jection or retraction of the sections successively, © 
chain connected to said innermost section and serving 
both to advance and retract the same, and a sprocket 
wheel engaging said chain, substantially as specified 


647,779. Brake Bar, H. R. Whomes, Winona, Minn. 
—Filed January 13th, 1900. 

Clain.—Q) An adjustable brake bar comprising a 
recessed section and a section one end of which is 
toothed and is slidable in the recess, a cap piece 
having teeth to engage the teeth of the slidable sec- 
tion, and devices for securing the cap piece on the re- 
cessed section to clamp the slidable section. (2) An 


adjustable brake bar comprising a recessed section 
having a seat, a cap piece adapted to fit said seat and 
having on its underside ratchet-shaped teeth, bolts 
and nuts for securing the cap piece to place, and a sec- 
tion having a reduced end removably inserted in the 
recess and ratchet-shaped teeth to engage the teeth of 


the cap piece. 
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PRIME MOVERS AT THE PARIS EXHIBITION. 
No. I, 

In spite of the few English engines to which we will 
refer fully later on, in the Champs de Mars machine 
display, it is only too true to say that in this Exhibition 
there is next to no representation of British stationary 
engines. It would be safer to say that we hope that it is 
true that what does actually appear under the Union flag 
isno true comparative representation of our country. It 
js not the quality to which any adverse observations can 
apply; but if the quantity represented in the most 
distantly approximate fashion, the proportion of cosmo- 

litan constructive engineering trade that falls into our 
nets, then it might be justly surmised that we had 
entirely abandoned the arts of civilisation for those 
of the subjugation of Afghans, Soudanese, Ashantis, 
and Boers. Of course, it is not a true compara- 
tive representation, and at least some consolation 
is to be found in the fact that the United States are 
apparently in as poor plight as we are. But it is at least 
to be regretted that European nations should be given 
the opportunity of pointing to this almost total absence 
of evidence of vitality in this great cosmopolitan fair and 
mart, and asking with contemptuous sournoiserie, “ Is 
it, indeed, the Latin nations that are dying?” And 
the true cause of our not being en évidence is not that 
our workshops are full and that our practical men have 
no time to attend to the frivolities of exhibitions and no 
need of advertisement. The real cause is the too fixedly 
profound and unreasoning belief in ourselves that leads 
us to care so little about knowing what is going on in the 
world outside our little island, or about understanding 
our neighbours, and estimating their capacity for success- 
ful competition. Those who “ compare themselves with 
themselves, and themselves judge themselves, are not 
wise ;"’ and the ignorance of self-conceit is apt to be put 
down in the scientific diagnosis as the first and most 
dangerous symptom of the rot of internal canker. 

If the Champs de Mars is not suggestive of the exten- 
siveness of the Anglo-Saxon mission, which in English 
means the same as the white man’s burden, it is 
thoroughly representative of European continental in- 
dustry, and the Latin races do not evince any desire to 
hide their expiring selves. Seldom, if ever, has a more 
splendid exhibition of motive and electric plant been 
brought together. As regards stationary steam engines, 

‘it may be well to note certain obvious predominances 
in this essentially modern collection. For instance, 
there are few vertical as compared with the great 
number of large horizontal engines. There appear to be 
just two flat slide valves in the whole place, these being 
the two exhaust valves on one and the same engine—it 
is doubtful whether there is a single flat-slide admission 
valve here. Corliss valves are fairly numerous, but lift 
valves carry the day by an immense majority. The use of 
steam jackets is common, but does not approach univer- 
sality. The variety of practice in this respect suggests a 
point in design unsettled by wholly confirmatory ex- 
perience. Quadruple-expansion engines are rare; triple 
expansion is freely used for large powers; there are a 
few examples of single-cylinder engines; but the com- 
pound or two-stage expansion engine enjoys an over- 
whelming numerical preponderance. There is also clear 
evidence that the civilised engineering world has at last 
awakened to a recognition of the fact that in a multiple- 
expansion engine it is only the high-pressure cylinder cut- 
off that can properly be put under the control of the 
governor. 
GANZ ES TARSA. 

An exhibition which ranks among the finest is that of 
Ganz and Co., of Budapest. It includes a large number 
of electric exhibits, hydraulic machines, some machine 
tools, and an interesting benzine motor. We will give 
later on detail drawings of the larger dynamo, the steam 
engine driving it, the turbines, and other smaller 
machines. 

The work done by the principal installation is electric 
lighting in the Esplanade des Invalides. This is carried 
on by a tri-phase dynamo of 1200 kilowatts at 2200 volts 
tension. It is built on the field-magnet fly-wheel system, 
with fixed armature, and is mounted on the engine shaft 
between the two cylinders of a compound engine. The 
field-magnet coils are of uncovered copper strip, with 
Japanese paper insulation, while carbon Seaton running 
on copper collecting rings bring in the current from the 
exciter, which is driven direct at the same speed by the 
main shaft. The armature core is of 4mm. sheet, insu- 
lated with micanite, and is adjustable to exact concen- 
tricity with the rotating field-magnet poles by adjusting 
screws. There are 48 poles, and at aspeed of 125 revolu- 
tions per minute, the periodicity is 50. The dimensions 
of the exciter are 90 volts, by 200 ampéres maximum. 
The ventilation is such that in normal working no part is 
heated more than 85deg. Cent. The internal diameter of 
this dynamo is 18ft. 7}in., and the weight of the field- 
magnet fly-wheel is 22} tonnes, the total weight of the 
machine being 44:4 tonnes. 

This dynamo is driven by a compound engine, made by 
L. Lang, of Budapest. This engine is excellent in the 
simplicity of its design, especially in respect of the valve- 
gear. It is rated at 1900 horse-power. The high-pres- 
sure cylinder is 28}in. diameter by 385}in. stroke. 
The low-pressure cylinder is placed parallel to the high- 
pressure on the other side of the dynamo. Each cylinder 
works by a tail-end piston-rod and a bell crank, reducing 
the stroke .n the proportion of 2175 mm. = vertical arm 
to 325 mm. = horizontal arm, a trunk-and-bucket double- 
acting air pump, the trunk diameter being 1llin. and 
that of the bucket 25}in. With this ample air-pump 
capacity a good vacuum is well maintained in the injec- 
tion condenser. The valve shaft, driven by mitre 
wheels from the crank shaft, carries the governor 
directly upon it, This is a central spring governor, with 
two balls on cranked arms meeting at the centre 
of the shaft, The governor controls the cut-off of 
the high-pressure cylinder only, that in the low- 


pressure cylinder being fixed. At each end of each 
cylinder two excentrics are mounted on the valve shaft, 
one of which actuates the exhaust only and directly. 
The other gives a constant motion to the actuating arm 
of the steam valve, giving to this both constant lead and 
constant admission lift. The trip is of the simplest roller 
and pallet pattern, the disengaging roller remaining 
stationary so long as the speed remains constant, and the 
valve motion up to point of cut-off is thus an easy simple- 
harmonic one, and the number of wearing parts is a 
minimum. On the occurrence of racing the governor lifts 
the pallet out of reach of the valve lever, so that no 
admission takes place. Both admission and exhaust 
valves are double-beat, with conical seats, the former 
8°85in. diameter, and the latter 9°84in. The stop 
valve, whose casing forms part of the cylinder cast- 
ing, is also a double-beat lift valve of the same pat- 
tern. It leads the steam into an ample jacket, so that 
the high-pressure cylinder is always surrounded by live 
steam. The low-pressure cylinder is similarly surrounded 
by intermediate receiver steam. The cylinder covers are 
also formed as jackets, into which steam may be taken 
when desired. Metallic packing is used in the piston-rod 
glands. The crosshead and connecting-rod big-end are 
of solid and simple design. The guide bar casting is very 
massive and stiff, and it and its very rigid extension, 
carrying the crank shaft plummer blocks, are alone bolted 
to the foundation, the cylinder hanging by its front cover 
bolted to the end of the guide bar casting. The whole 
a is good, both in general arrangement and in 
etail. 

Among Ganz and Co.’s hydraulic exhibits is a three- 
throw horizontal pump. The pump barrels are 6°89in. 
in diameter by 8°66in. stroke, and the three deliver 
1000 litres per minute at the speed of 72 revolutions per 
minute. They are intended for use in mines, and are 
driven by a 12 horse-power tri-phase electric motor 
running at 800 revolutions per minute, and geared to the 
pump shaft by machine-cut spur gearing, the driving 
pinion having raw hide teeth. 

It also includes two turbines. One of these is a high- 
speed Girard ona horizontal shaft and developing 5 horse- 
power with a fall of 50m. and a water supply of 10 litres 
per second. The other is nominally of 1000 horse- 
power, but is capable of putting out nearly double 
this power. Normally, it is intended for a fall 
of 70 m., and a water supply of 1480 litres per second, 
the turbine running at 800 revolutions per minute. It 
has been built to drive a dynamo, but it will not be seen 
in action at the Exposition. The water enters at the 
centre at one side, and, following a partly parallel and 
partly outward radial flow, discharges round the cir- 
cumference into a casing opening at the lowest point of 
its periphery into the tail race. This casing has an in- 
ternal diameter of 9ft., while the wheel itself is 4ft. 1lin. 
in diameter. 

The entrance area is regulated by a ring shutter 
actuated by two pinions placed symmetrically at the 
opposite ends of a diameter, and geared together by 
parallel links and an equal-armed crosshead. The centre 
of this lever is pinned to the piston-rod of a hydraulic 
cylinder, this hydraulic engine forming a relay to the 
governor. The governor is a centrifugal speed governor, 
running at high speed on a vertical spindle, with a heavy 
central Porter loading and small balls on suspension arms 
at about 45 deg. to the spindle. The governor sleeve 
raises or lowers one end of a horizontal lever, the far end 
of which is fulerumed on an arm which floats in a posi- 
tion regulated by that of the main piston of the relay 
engine. To the centre of this governor lever is pinned 
the stem of an accurately-balanced piston valve, oscillat- 
ing vertically between an upper and a lower port. These 
two ports lead high-pressure water to either end of the 
relay cylinder. As the speed increases the lever is 
raised, and the piston valve rises and admits water 
to the out end of the relay cylinder, whose piston 
moves inwards and partially closes the entrance area 
to the turbine. This movement of the relay piston 
depresses the end fulcrum of the lever by a bell-crank 
mechanism which greatly reduces the movement, and 
this depression of the lever again closes the piston valve 
port, and so stops the inward motion of the piston in the 
main relay cylinder. This hydraulic relay to the governor 
action has not yet found common acceptance in English 
or American turbine practice, but on the Continent it is 
used already by more than one maker. In the present 
instance the relay cylinder has a diameter of about léin., 
and a total stroke of about 13°75in. The advantage 
of introducing so powerful a relay engine to move the 
heavy crown of regulating shutters is very evident, and 
its effect is said to be great sensitiveness combined with 
steadiness and stability in the regulation. The diameter 
of the inflow of this turbine is half a metre, while that of 
the outflow is 24'4in., and the main shaft has 7°87in. 
diameter. 

Ganz and Co. exhibit a great number of smaller 
dynamos, motors, and transformers, as well as a large 
variety of electric instruments, among which is notice- 
able an ingenious “slip meter,” designed by Professor 
Hoér, which by the help of a telephone serves to count 
the difference between the frequencies of the primary 
and secondary currents in monophase and polyphase 
motors, and which consists essentially of a coreless trans- 
former. All these must be left for subsequent more 
detailed notice, as also the excellent arc lamp patented 
by Herr Hackl, in which both carbons are inclined at 
about 45 deg. to the horizontal, the arc playing between 
their lower ends. This arrangement, designed for alter- 
nate-current lighting, has many advantages, giving a 
better distribution and economy of light and superior 
simplicity of feed mechanism, besides the total removal 
of all shadow-making parts from below the are. 

We hope also to give our readers at a later date draw- 
ings of the benzine motor made by Ganz and Co. under the 

tent of Herr Banki, and exhibited at the Bois de 

incennes. In this motor the compression is carried to 
15 or 16 atmospheres without, it is said, risk of premature 


emperen. and the consumption of benzine is claimed to be 
as low as from 215 to 230 grammes = } lb. per horse-power 
hour. This result is obtained by spraying water into the 
explosive mixture during the compression. The shape of 
the diagram is much improved, from the practical and 
mechanical point of view, by the cutting off of the high 
peak, while excessive cylinder temperature is so far 
avoided as to lessen materially the quantity of cooling 
water that has to be used in the cylinder jacket. The 
engine exhibited is of 75 horse-power. 

A very pretty machine tool exhibited by Ganz and Co. 
has for object the exact milling out of inside screw 
threads of large diameter. The milling cutter is made of 
smaller diameter than the hole to be tapped, and while 
being rotated at fairly high speed is fed slowly down a 
— path of the desired pitch. This is accomplished by 
placing the milling spindle in an excentric bearing inside 
a sleeve, which is given a slow rotational motion, and at 
the same time fed downwards axially. The sleeve has 
cut on its outside surface spiral threads of the same pitch 
as the screw to be cut, and the main drive is communi- 
cated to the spindle by a “‘ Hook’s joint” link, permitting 
the spindle to travel slowly round a cylindric surface 
whose radius equals the excentricity of the bearing in the 
sleeve and equals also the difference between the two 
radii of the screw to be cut and of the milling tool. An 
ingenious arrangement is added, whereby the depth of 
cut is regulated to the hundredth of a millimetre. As 
both the sleeve and the cutter have to be changed for 
each new size of screw to be cut, this mode of tapping, 
although very ingenious, and calculated to produce very 
accurate work, must be too expensive to give it much 
chance of wide adoption in workshop practice. 


FRANCO TOSI AND CO. 


Within the last decade Northern Italy has made great 
advances in mechanical engineering, such advances as 
give a fair prospect of its standing at no far-distant date, 
fairly alongside the four great industrial nations of the 
world—Germany, France, England, and the United 
States. To the mind of the mechanical engineer there 
exists no better symbol and illustration of this industrial 
renaissance in Italy than the engineering works of Signor 
Franco Tosi, which lie some two miles to the north of 
Milan. These works are thoroughly modern in manage- 
ment, organisation, and equipment. The machine tools 
are both numerous and powerful, and are of the best 
types of American and English design. The works are 
laid out scientifically with a view to the ready handling 
of material in passing from one to the other department. 
Order and cleanliness are a fundamental principle with the 
management, as being akin not only to godliness‘in general, 
but also to its engineering manifestation in mechanical effi- 
ciency. The workmen’s social well-being is assured by 
the establishment of dining-halls, clubs, schools, and 
libraries. It is a model works, and is the creation of 
almost one man alone—Franco Tosi himself. 

The machines manufactured here are thoroughly and 
skilfully thought out in the details of the designs, sim- 
plicity and mechanical efficiency appearing to be the 
ruling aims. The result has been a vigorous commercial 
prosperity, and it may surprise some of our readers to 
learn that steam engines from these Italian works have 
for some years past found a good market in England. 
When Italian engines can be successfully imported into 
the country which was, and in some respects still is, the 
workshop of the world, it is time to consider new means 
of maintaining our industrial pre-eminence. 

The Tosi exhibits in the Paris Exposition are fairly 
representative of a portion of the work of this firm. 
They mainly consist of three steam engines, two large and 
one small. 

One of these is a four-cylinder triple-expansion 
horizontal engine, developing 1200 to 1500 horse-power 
at 105 revolutions, with a boiler pressure of 12 atmo- 
spheres. The high-pressure and the intermediate 
cylinders are placed in front nearest the crank shaft, 
and the two low-pressure cylinders, in which the third 
expansion is carried out, are placed tandem behind these 
first two. The diameter of the first is 20°67in., that of 
the second 32°48in., and that of the two low-pressure 
36°42in.; while the stroke is 47:24in. The engine is 
built to drive two equal dynamos, one on each outer end 
of the crank shaft; but in the Exhibition a fiy-wheel of 
20 tons weight is substituted for one of these, so that 
engineers, in judging of the running of the machine, must 
remember that it has never a chance of getting much 
more than half full load on it. The dynamo mounted on one 
end of the shaft is a Schuckert continuous current dynamo, 
which assists in the general lighting of the Exposition. 

Steam jackets, taking steam direct from the boiler, 
surround all four cylinders, the steam passing through 
the high-pressure cylinder jacket on its way to the 
valves. The condenser is injection, giving from 25°din. 
to 26°7in. mercury vacuum, the air pump lying 
vertically underneath the crank shaft, and being driven 
direct from the low-pressure main crank pins. The 
shaft lies in three main bearings, each connected by a 
very massive and rigid frame girder with the front covers 
of the cylinders. These three girders and the two covers are 
in two castings, well bolted together, the splitting of the 
whole in two being probably due to the great mass of the 
casting. There is metallic packing in all the piston-rod 
glands. The lubrication is from a large oil tank fixed 
some 10ft. above the sole plate, from which the oil is 
led by iron and copper pipes to all parts. It flows 
very copiously over the bearings, from which it is all 
collected and pumped back into the overhead tank. 
There are six small gin. plunger oil pumps feeding the 
oil into the cylinders, three serving the high-pressure 
cylinder, and one each of the other three cylinders. 
Since each of these oil pumps has more than jin. 
stroke, this supply of cylinder oil seems excessive, con- 
sidering the steam pressure employed. ; 

All the valves are double-beat equilibrium lift valves. 
Except for the high-pressure cylinder, all the admission 
and exhaust valves are worked direct by cams on the 
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side shaft without any trip gear, and as this gives a quite 
satisfactory quick opening and closing of the valve,{the 
simplicity of this arrangement is an unusual feature 
worthy of imitation. The cams operate levers by roller 
pins of large diameter. Both cams and rollers are cast 
steel, dead-hardened, and lubrication between them is 
operated from a central bore in the roller spindle by 
centrifugal force, which carries the oil to the surface of 
the roller. 

The cut-off is kept constant, except in the high- 
pressure cylinder. In this latter the normal cut-off is 
22 per cent. and the maximum 40 per cent., being varied 
by a heavy central-weight Porter governor, the speed of 
which can be adjusted within a range of 30 per cent. by 
screwing a weight along the horizontal lever. The nor- 
mal total ratio of expansion is thus about 14. Two cams 
on the side shaft work the two exhaust valves direct 
with a quick-owt and quick-return motion. The main 
rod of each admission valve gets its motion direct from 
an excentric on the same shaft. This engages with a trip 
pallet, which is given an oscillating motion by the excen- 
tric cam through a lever, the position of whose fulerum 
is shifted by the governor. This gives a sharply-defined 
cut-off; but the oscillation of the tripping gear is un- 
necessary for the object aimed at, and is an extra element 
of complication and of wear and noise from slack joints. 
The plan of keeping the tripping part, which is shifted by 
the governor, stationary, except for such governor shift- 
ing, is the plan followed in most of the engines exhibited 
here, and is, we think, preferable. This engine is said to 
require only 5°3 kilos. =11} 1b. of steam per horse-power 
hour; but we will not endorse this statement until 
further confirmation reaches us. 

The other large engine is a vertical four-cylinder quad- 
ruple-expansion, the cylinders being placed tandem in 
pairs, the first below the second, and the fourth below the 
third. The frame consists of two massive guide bar cast- 
ings at the back, the bed-plate and three inclined cast 
steel pillars or rods Yin. in diameter at the front. The 
connecting-rod upper ends are forked in a peculiar straight 
line fashion, which we will illustrate later on, and their 
brasses are adjustable both upwards and downwards; at 
the top by a collar, and at the bottom by a direct-thrust 
screw. The balance weights on the cranks equilibriate 
the weights of all the reciprocating parts except that of 
the piston without its rod, which is rather an overbalance 
according to English ideas. The air pump is vertical, 
being driven by a side lever and link from the high-pres- 
sure crosshead. A very powerful shaft governor is 
mounted on the free overhanging end of the shaft, its 
action being steadied by an oil cataract dashpot fixed 
inside the wheel and rotating with it. This governor, 
which we hope to illustrate later on, is so arranged that 
on increase of speed occurring it pumps glycerine into 
the centrifugal weights, and thus increases the sensitive- 
ness. 

All the cylinder valves are piston slides, and the four 
are driven together in pairs, each pair being mounted on 
one stem. For the third and fourth cylinders this stem 
is driven direct by an excentric on the main shaft. A 
similar excentric drives the stem carrying the valve of 
the second cylinder and the main valve of the first 
cylinder. Beside this last valve slides a cut-off piston 
valve operated by another excentric controlled by the 
shaft governor already mentioned. ; 

Tosi’s third exhibit is an interesting little high-speed 
compound vertical engine of 60 horse-power. The 
eylinders are arranged tandem, and the valves are piston 
valves. The governor controls the cut-off on the high- 
pressure cylinder, which is placed under the other. The 
frame is a stiffly-designed 4 casting. The engine runs 
at 380 revolutions per minute, and is intended for a 
boiler pressure of 10 atmospheres. The crosshead and 
crank are not enclosed. 


FOREIGN CAPITAL IN JAPAN. 
(From our Tokyo Correspondent.) 

In previous articles on this subject—see THE ENGINEER 
for April 22nd, 1898, page 372; August 5th, 1898, page 
123 ; and February 3rd, 1899, page 102—I have pointed 
out various considerations which must be carefully 
weighed by anyone who may feel tempted by the high 
rate of interest and the apparently large profits which 
are reported to have been earned by certain industries 
out here, to seek some more lucrative investment for 
their spare capital than the “ sweet security of the Three 
per Cents.” I have also insisted that a mere opinion, 
even of an expert, is comparatively valueless until it has 
been confirmed by practical experience, or, still better, 
by the result of a test case fought out in open court. 

Such a test case has recently occurred, and the light 
which it throws upon Japanese ideas of commercial recti- 
tude, and upon the views likely to be held upon the sub- 
ject by a Japanese Court of Justice, in a case where one 
of the parties to a contract has shown himself a little too 
sharp for the other, is instructive. Moreover, it is not a 
hole-and-corner case of a small loan advanced by a com- 
paratively inexperienced foreigner to a more or less shaky 
Japanese borrower, but one in which a considerable sum 
was advanced by a well-known and long-established 
trading company to the Corporation of Kobe, and the 
case is a matter of public notoriety. 

The Kobe City Authorities have recently undertaken 
an extensive and very necessary scheme for the supply 
of water to that city, and, of course, the necessary capital 
had to be raised by a loan in some shape or other. After 
the usual amount of preliminary negotiations, it was 
finally arranged between three Commissioners, repre- 
senting the Kobe Authorities, and Mr. J. R. Morse, 
President of the American Trading Company, of Yoko- 
hama, that the latter should take up 1,000,000 yen (say 
£100,000) worth of shares by a specified date, at the rate 
of 92 yen per bond of 100 yen face value, to be redeem- 
able in British currency at the rate of £103 7s. 84d. per 
1000 yen, and that this condition should be distinctly 


stated on the bonds themselves, which, of course, were 
drawn up in Japanese, together with an English trans- 
lation of the same. The contract further contained a 
penalty clause of 25,000 yen (£2500) to be paid by either 
party upon failure to carry out the contract. The bonds 
were duly issued, bearing the conditions in Japanese on 
the face, and in English on the back; and as everything 
appeared satisfactory, Mr. Morse paid over 500,000 yen 
as a first instalment. Meanwhile, a friend advised him 
to obtain a certified translation of the conditions as 
stated in Japanese on the face of the bonds, when the 
important clause as to the conditions of repayment in 
British currency at a fixed rate of exchange was found to 
have been entirely omitted. A correspondence between 
Mr. Morse and the Mayor of Kobe, as chairman of the 
Waterworks Committee, followed, in which the latter 
admitted that although Mr. Morse had insisted on, and 
had obtained the concession of, the stipulated condition, 
yet as the Finance Bureau—to whom the agreement had 
to be submitted for approval—had refused to sanction it, 
the Waterworks Committee were unable to carry it out. 
No explanation or excuse was offered as to why this im- 
portant change in the conditions had never been notified 
to Mr. Morse, nor why the English translation had not 
been corrected to correspond with the Japanese original. 

Thereupon Mr. Morse instituted an action demanding 
the repayment of the amount already advanced, plus the 

enalty of 25,000 yen, and the Waterworks Committee 
rought a cross action for breach of contract, demanding 
the same penalty. The case was tried at the Yokohama 
Court, before Judge Fujise and two associate judges, an 
Mr. Morse was ordered to pay the amount of the penalty, 
plus 5 per cent. interest from December 8th last. It 
does not appear that he has much, if any, chance of 
recovering the amount already paid over. I have not 
been able to obtain a copy of the full text of the judg- 
ment, but from the extracts quoted in the Japanese 
papers it would appear that the Court entirely ignored 
the English translation at the back of the bonds, and 
based their verdict solely upon the conditions stated in 
the Japanese version on the face. 

The case has, of course, been pretty fully reported in 
the Japanese papers, but none of them have thought 
it necessary to offer any excuse for the fraudulent trans- 
lation on the back of the bonds, on the strength of which 
the advance was made. The Japan Times naively re- 
marks that Mr. Morse ‘is not satisfied with the 
decision,” and intends to appeal to the Supreme Court. 
Even if he ultimately wins his case the whole circum- 
stances—of which I have only given a brief précis—and 
the general opinion thereupon, as reflected in the 
Japanese Press, and expressed in local gossip, are 
calculated to impose a wholesome check upon that influx 
of foreign capital, which, on the one hand, the Japanese 
so sorely need and covet, but which, on the other hand, 
they seem so desperately afraid will swamp and swallow 
up the advantages which they hope to obtain from the 
development of their native industries when properly 
wet-nursed by the foreign capitalist. 

In former times Japan was noted as the land where a 
supposed stain on a man’s honour was wiped out by the 
act of “ happy despatch "—in Japanese, seppuku or hara- 
kiri—literally, ‘‘ belly-slashing.”” The suicidal mania in 
modern times seems to have taken the form of deliberately 
destroying their own reputation for fair-and-square deal- 
ing; but it is difficult to see where the “ honour” of the 
proceeding comes in. 

The inveterate propensity of the Japanese to juggle 
with the question of the owning of land by foreigners, 
and to try and palm off on to them anything rather than 
a full and satisfactory title of ownership, has taken a fresh 
development, which is rapidly bearing fruit. Under the 
former treaties the title to land in the foreign settlements 
was that of a perpetual lease from the Government, 
subject only to the regular payment of a small ground 
rent definitely fixed, which practically amounted to 
absolute ownership subject toa fixed land-tax; and it was 
expressly reserved by the revised treaties that all exist- 
ing rights in the foreign settlements should be respected 
and confirmed. ll the treaties are explicit on this 
point, and the exact wording of the Anglo-Japanese 
Treaty is:—‘‘ When such incorporation—of the settle- 
ments with the Japanese Commune—takes place, exist- 
ing leases in perpetuity under which property is held in 
the said settlements shall be confirmed.” But on the 
very first occasion after the revised treaties came into 
force, when a transfer of real estate from one foreigner 
to another took place, the Local Court in Yokohama 
refused to register it as anything more than a right of 
“‘ superficies,” the meaning and extent of which, and the 
objections thereto, I have explained on a previous occa- 
sion. This, of course, was utterly unsatisfactory, and 
after strong protests and representations had been made, 
an Imperial Ordinance—No. 458 of December 27th, 1899, 
amending the previous Ordinance No. 329 of the same 
year—was issued, laying down certain regulations as to 
the registration of such titles, which it designates by the 
newly-invented phrase of ‘“ superficies—perpetual lease.” 
This retention of the obnoxious term, combined with the 
relegation of the true definition to the position of a mere 
explanatory phrase in brackets, was still objected to; 
whereupon Viscount Aoki, the Minister for Foreign 
Affairs, addressed a couple of diplomatic “notes,” the 
first to Sir Ernest Satow, the British Minister, and the 
second, some weeks later, to M. Harmand, the French 
representative. The latter is somewhat more definite, 
and contains the following paragraph :— 

*“‘ The provisions of the Japanese Civil Code that might 
conflict with those of the treaties evidently do not apply 
to the right of perpetual lease. The provisions of Art. 
268 of the Civil Code, limiting the rights of holders of 
superficies, and, as a general rule, all provisions implying 
conditions other than the conditions inscribed on the title- 
deeds of the perpetual lease, do not apply, as a matter of 
course, to those leases.” 

Unfortunately, diplomatic “ notes,” such as the above 


or any similar diplomatic communications, are absolutely 


valueless for legal purposes until they have been Publisheg 
by authority in the official gazette—Kwampo—anq until] 
so published they are not binding on any Japanese court 
nor can they be taken in evidence to rebut any disting 
rule of law. 

The result of all this shilly-shallying is that no owner 
of real estate within what were formerly the foreign 
settlements is able either to sell or mortgage his property 
upon any reasonable terms whatever, and there jg ‘A 
perfect stagnation in the land market. » A few days since 
a lot on the Bluff, Yokohama, containing 550 tsubos, o, 
2200 square yards, with dwelling-house, out-houses 
kitchen, and lodge, was put up for auction, when the 
highest bid was only 8000 yen. As the reserve wag 
7000 yen, a figure which would probably have been eop. 
siderably exceeded if the property had been offered g 
couple of years ago, it was not sold. It may be remarked 
that Japanese property outside the settlement hag 
advanced enormously in value during the last few years, 

Bearing in mind the trouble and chicanery which has 
so repeatedly occurred in connection with this subject jn 
the Hyogo (Kobe) Prefecture, of which I have quoted 
few instances, and notably the “ Secret Ordinance,” jy 
former articles, it is interesting to note that in a Pre. 
fecturial Order issued there on the 5th March last, relating 
to the registration of (what ought to be) perpetual leases, 
the word “‘superficies,”’ pure and simple, is used thix ugh. 
out, without the qualifying phrase ‘|perpetual lease)” 
adopted and sanctioned by the Imperial Ordinance. 

During the past few weeks there has been a tremendous 


d| drop in railway shares and similar securities, in spite of 


the high dividends declared ; and yet I have not heard of 
any foreign capitalists who are inclined to speculate, 
Even Government bonds have experienced a_ similar 
depreciation, and yet, as the Jiji Shimpo remarks, 
“Yoreign merchants in Japan, instead of buying the 
bonds to sell in foreign markets, persist in investing 
their spare funds in specie, and in exporting the latter to 
India and other countries with only a small margin of 
profit. This apparent anomaly is entirely attributable to 
our want of credit in other countries, and because our 
bonds and securities are not negotiable abroad.” Is this 
a matter for surprise ? 


FRENCH RAILWAYS AND THEIR WORK. 
By CHARLES Rovs-MARTEN, 

VII.—LE CHEMIN DE FER DE PARIS-ORLEANS. 
AccorDING to the order of succession in Bradshaw's Con- 
tinental Guide, the Paris-Orleans—or, more briefly, the 
Orleans—railway, comes next after the Chemin de Fer 
du Nord, among the leading French railways. 

Starting from the Paris terminus on the (Quai 
d'Austerlitz, on the south side of the Seine, the 
Orleans Railway runs south-westward by way of 
Orleans, Blois, Tours, Poitiers, Angouléme, and Li- 
bourne, to Bordeaux, where it has a terminal station— 
Bastide—the total direct distance being 359 miles. 
But a short by-line, deviating about a mile outside 
Bordeaux, runs round the city and enters the St. Jean 
through station of the Midi line, with which connection is 
thus made for the direct services between France and 
Spain. At both Orleans and Tours the through stations 
are at the outskirts of the town, and branch lines about one 
mile and two miles long respectively, lead to terminal 
stations, that at Tours being particularly fine and commo- 
dious. The through stations are named respectively 
Les Aubrais—Orleans—and St. Pierre des Corps—Tours. 
I shall treat them, however, as on former occasions, as 
* Orleans’ and “ Tours” simply. 

At Orleans there is an important bifurcation of the 
main line, an offshoot turning off to the left, and running 
nearly due south by way of Vierzon to Limoges—248} 
miles from Paris—and continuing thence to Toulouse. For 
my present purpose, however, it will be sufficient to deal 
with the main trunk line from Paris to Bordeaux, a 
distance of 3634 miles, to the St. Jean station. This, it 
will be observed, is a greater continuous length of main 
line than is possessed by any British railway, those 
nearest approaching it being Great Western, London to 
Penzance, 326 miles; Midland, London to Carlisle, 310 
miles; London and North-Western, London to Carlisle, 
299 miles. 

Summarising briefly the principal gradients of the 
Orleans line between Paris and Bordeaux, I may say that 
the course is generally level for the first dozen miles, 
after which it rises for 10 miles at an average rate of 
about 1 in 250. After Etampes there is a steady ascent 
at 1 in 125 for nearly 5 miles, followed by an easy 
descent to Tours—St. Pierre des Corps. A7 miles’ 
ascent at 1 in 200 follows, with a short break midway, 
succeeded by a similar descent. Next comes a long 
gradual ascent for 91 miles, generally on easy grades, 
but including 9 miles at 1 in 200. This is succeeded by 
a similar descent followed by a 5 miles’ rise at 1 in 200, 
which is followed by a descent at about 1 in 350 to 
Angouléme. Next there comes an ascent for 14 miles, 
chiefly at 1 in 182, 1 in 188, 1 in 190, and 1 in 200. 
The line then falls easily for 37 miles to a point near 
Coutras Station, The rest of the way to Bordeaux is 
generally level. 

During the reign of M. Polonceaux as Ingénieur-en- 
Chef du Materiel et de la Traction, and prior to the acces 
sion of M. Solacroup to the locomotive chieftaincy, the 
principal types of express engines which ran on_ the 
Orleans line may be classed in three main groups. Nos. 
51-76 have 17iin. cylinders placed outside, 25}in. piston 
stroke, 1600 square feet of heating surface, and 145 |b. 
steam pressure per square inch. They have four-coupled 
wheels, 6ft. 8in. in diameter, with a pair of 4ft. leading 
wheels and a similar pair of 4ft. trailing wheels, the four- 
coupled wheels being placed under the middle of the 
boiler length. The total weight in working order 1s 
46 tons, of which the leading wheels carry 12} tons, the 
driving wheels 14 tons, the rear coupled wheels 13} tons, 
and the trailing wheels 6} tons. The boiler is of steel, 
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the tubes are of brass; the leading and trailing wheels 
are constructed on the Mansell principle. The fire-box 
js of the Tenbrink design with water arch. Almost the 
whole of the exterior of the engine is covered with bur- 
nished sheet brass—boiler, dome, and sand-box alike, the 
jast being cylindrical in shape and placed above the boiler. 
Practically only the chimney and smoke-box sre allowed 
to be without this polished brass draping. Nos. 51-76 
have small four-wheeled tenders. 

Nos. 77-86 are a later development of the same class 


of engine. They have boilers with 1500 square feet of 


each of these three classes, reproducing photographs 
by Mr. F. Moore, of 102a, Charing-cross-road, London. 
There are numerous other engines which are used for 
express duty on the Orleans line, but as they mostly are 
in the main mere variants of Nos. 51-86, it is needless to 
enter into details of their construction and dimensions. 
But it was decided last year to make some very large 
and important accelerations in the principal express 
services of the Orleans line, and it appeared clear that. 
while the engines to which I have referred would be equal 
to the new requirements in point of mere swiftness, they 


EXPRESS ENGINE, ORLEANS RAILWAY, Nos. 51—76 


heating surface, somewhat less than their predecessors, 
but higher steam pressure, viz., 213]b. per square inch; 
and a second steam dome connected with the other dome 
by a long pipe which passes through the cylindrical 
sand-box. The cylinders and wheels are of the same 
size as those of Nos. 51-76. 
47} tons in working order, namely, 12} tons on the 
leading wheels, 144 tons on the driving wheels, 14 tons 
on the rear coupled wheels, 6} tons on the trailing wheels. 


They have six-wheel tenders weighing 35 tons loaded. 


Nos. 77-86 weigh each | 


| would not be able to run at the high speeds demanded 
| with the heavy loads which on some of the accelerated 
expresses would have to be hauled. Accordingly it was 
| decided to adopt a far more powerful type, so, in view 
of the remarkable success achieved on the Nord and 
Midi lines by the four-cylinder compound engines de- 
| signed by Mons. A. de Glehn, this design was selected 
for the new engines, and a batch of 20 was at once 
ordered. So urgent had the need become for augmented 
locomotive power that, pending the advent of the new 


EXPRESS ENGINE, ORLEANS RAILWAY, Nos. 


The third class of express engines to which I have re- 
ferred consists of three engines only, Nos. 101, 102, and 
103. As No. 103 is considered the type engine of the class, 
having certain minor improvements which the other two 
lack, I select it for illustration and dimensional detail. 
Its most important difference from almost all the other 
express engines on the Orleans line, excepting its two 
comrades—is that it has inside cylinders. These are 
l7}in. in diameter, with a piston stroke of 27}in. The 
four-coupled driving wheels‘ which, as in the other case, 


77—36 


engines, it proved necessary to hire some of the same 
class from both the Nord and the Midi lines; 
indeed, some of these hired engines were at work up to 
| a comparatively recent date, although the whole of the 
| new batch of 20 had been delivered to the Orleans 
authorities. I shall have occasion later to notice the 
work done by a Midi engine on one of the accelerated 
Orleans expresses with a heavy load. 

The new four-cylinder compound engines, which are 
numbered 1 to 20, so closely resemble those on the 


EXPRESS ENGINE, ORLEANS RAILWAY, No. 103 


‘we placed under the midale of the boiler length, are 7ft. 
11 diameter. The leading and trailing wheels, Mansell 
pattern, are 4ft. 2in. The boiler has 1660 square feet of 
heating surface, and the steam pressure is 184 lb. per 
Square inch. The engine in working order weighs 51 tons, 


of which the leading wheels carry 12 tons, the driving | 
Wheels 15} tons, the rear coupled wheels 14 tons, the | 


trailing wheels 9} tons. No. 103, like Nos. 77-86, has 


| Chemins de Fer du Nord, which have already been 
| described and illustrated—THE ENGINEER, July 22nd and 


September 16th, 1898—that any special illustration or 
description may be deferred. 

Ihave mentioned the remarkable acceleration which 
took place last summer in the chief express services of the 
Orleans line. When it is remembered that previously 
this railway had no expresses booked at an average start- 


two large domes connected by a pipe passing through | to-stop rate of over 50 miles an hour—so far, at least, as 
the cylindrical sand-box, and both domes, sand-box, | I can recollect or ascertain—the surprising brilliance of 
safety valves, and boiler are encased in sheet brass ; | the list which I am about to give will be promptly appre- 
the tender is six-wheeled. I illustrate an engine of | ciated by all readers who are capable of appreciating the 


merit of fine locomotive work. The principal express 
runs on the Orleans railway since last summer, which, by 
the way, have been continued all through the recent 
winter, and are still in force, are as follow :— 


Miles. Min. 

hour. 

Orleans (Les Aubrais)—Tours (St. Pierre) 69 ... 72 ... 581 
Angouléme—Bordeaux (St. Jean)... ... 87 ... 91 ... 57°38 
Bordeaux (St. Jean)—Angouléme ... ... 87 ... 91 ... 57°38 
Poitiers—Angouléme... ... ... ... ... ... 74 ... 57°0 
Angouléme—Bordeaux ... ... ... ... 87 ... 96 ... 
Poitiers—Angouléme... ... ... ... ... ... 78 ... 54°0 
Bordeaux (Bastide)—Angouléme ... ... 82% ... 92 ... 54°0 
Angouléme—Poitiers... ... ... ... .. 79 ... 533 
Bordeaux—Angouléme ... ... ... ... 87 ... 102 51°1 
Angouléme —Poitiers... 704... 84 50°2 
Poitiers —Tours 625 75 50°0 


four runs at 50 miles an hour and upward, fifteen at 
54 miles an hour and upward, nine at 55 miles an hour 
and upward—that is to say, 50 per cent. more on this one 
French line than in the whole of Great Britain; also, six 
at 56 miles an hour and upward—there are none in Eng- 
land proper ; four at 57 miles an hour and upward; one 
at over 58 miles an hour. 

In Great Britain the Caledonian Railway has one run 
at 59°1 miles an hour, one at 56°5, and one at 55°6; the 
Great Northern has two at 55°3; and the North-Eastern 
has one at 55°3. 

The following list will show how the work prescribed 
on paper was performed under my own observation in 
actual practice, and with what loads, exclusive of engine 
and tender :— 


Booked Load 
English time. Actual English 
miles, Min. time. tons. 
Orleans—Tours ... ... ... 69% ... 76 ... 72 ... 198 
Angouléme—Bordeaux, St. 
Angouléme—Bordeaux, St. 
96 895 170 
Bordeaux (Bastide)—Angou- 
Poitiers—Angouléme ... ... ... 74 
Poitiers—Angouléme ... 70}... 78 75 . 193 
Angouléme— Poitiers ... 0k... 77... 
Poitiers—Tours 694 ... 200 
Paris—Orleans ioe... ... ... 198 
Tours— Poitiers 624 ... 72 68 193 
Tours— Poitiers 131 


Distances are given to nearest quarter-mile—English ; 
times to nearest quarter-minute ; loads in English tons. 

Before proceeding to describe these later perform- 
ances under the accelerated bookings, I may refer briefly 
to a journey I made with the principal day express under 
the older timing, it being, moreover, the only occasion 
on which I travelled with No. 103, or one of that class. 
In this instance the engine was No. 103 itself, and the 
load behind the tender was 177 tons. The train was 
booked to run from Paris to Orleans in 92 min., or at 
the average rate of 48°1 miles an hour. As a deduction 
of 7 min. has since been made from this time-allow- 
ance, it will be seen, that there was an abundant margin 
in the earlier booking. This, in fact, proved to be the 
case, for No. 103 simply played with the load throughout, 
and after covering the first 55} miles in 64} min., eased 
down to avoid an unduly early arrival, and yet stopped 
at Orleans—Les Aubrais—in 89 min. 17 sec. from Paris. 
The Etampes bank at 1 in 125 was ascended at a mini- 
mum speed of 45 miles an hour, and in the subsequent 
descent the engine attained the maximum speed then 
permitted on that road, viz., 112} kilometres, or 70 miles 
anhour. This statutory limit has since been extended 
to 120 kilometres, or nearly 75 milesan hour. At Orleans 
No. 79—Class 77-86—-replaced No. 103, and ran to a 
signal stop at Amboise, 57} miles, in 65 min. 42 sec., 
subsequently easing down toward Tours, but arriving 
well in advance of booked time. 

This, however, was merely a “preliminary canter.” 
The real ‘“ race ’—against time—began under the new 
bookings, which came in last summer. I described in a 
former article—THE ENGINEER, October 20th, 1899—my 
experiences with the fastest-timed train in the world, that 
booked to leave Paris at 8.28 p.m., and to arrive at 
Bordeaux at 3.5 a.m., thus travelling the distance of 363} 
miles in 6 h. 42 min., including stoppages, four in number, 
or 6h. 25 min. actual running time, representing an aver- 
age inclusive rate of 54°2 miles an hour, and a travelling 
average of 56°7. It may be recollected that with a load of 
131 English tons behind the tender, equal to thirteen South 
of England“ coaches,” time was gained all the way along, 
while averages of 62°1 and 61°4 miles an hour respec- 
tively from start to stop were maintained from Orleans 
to Tours, and from Angouléme to Bordeaux respectively. 

But on this occasion I prefer to deal at more length 
with some trips that I made by the heavier day expresses 
which are booked to run respectively from Paris to 
Bordeaux—St. Jean—in 7h. 5 min., averaging 52°4 
miles an hour, including stoppages ; and from Bordeaux— 
Bastide—to Paris in 6h. 59 min., averaging 51:4 inclu- 
sively. 

The train from Paris, whichis booked to start at the 
eccentric hour of ‘10.3”—I could not discover why 
those odd three minutes were employed—was composed 
mainly of new corridor bogie coaches, and weighed in all 
198 tons, exclusive of engine and tender, or equivalent to 
nineteen South of England coaches. The engine was 
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No. 1, of the new compound type. <A good start was 
made, Juvisy, 12} miles from Paris, being passed in 
15 min. 4sec. Up the following long grade at 1 in 250 
the speed was steadily maintained at 52*2 miles an hour, 
and up the 5 miles of 1 in 125 after Etampes at 45 miles 
an hour. The train was stopped by signal just outside 
Orleans in 82 min. 14 sec. from Paris, and in spite of 
this dead stop for 55 sec., and the consequent delay in an 
extra starting and slackening, the station at Les Aubrais 
was reached in exactly the booked time. No change of 
engines took place, No. 1 continuing to Tours and run- 
ning the 693 miles in 72 min. 2 sec., start to stop. Here 
No. 15, of the same class, came on and took us forward to 
Poitiers, 62} miles, in exactly 68 min. to the second. 
No. 15 continued with the train to Angouléme and 
accomplished the run of 70} miles in exactly 75 min., 
notwithstanding a loss of a minute by a relaying slack 
near Epanvilliers, and another minute by a signal check 
outside Angouléme. At Angouléme No. 4, of the same 
type as Nos. 1 and 15, took up the running, and covered 
the 87 miles to Bordeaux—St. Jean Station—in 89 min. 
23 sec. The entire journey from Paris to Bordeaux 
was thus accomplished in 6 h. 59 min. 51 sec. from the 
first start to the last stop, the load from Paris being 
193 tons behind the tender. 

In the opposite direction my start from Bordeaux was 
made from the Bastide Station. The engine was 
No. 1772, belonging to the Midi Company, but hired to 
the Orleans line. It is virtually of the same class as 
the Orleans compounds. The total load, exclusive of 
engine and tender, was 200 tons, equal to twenty South 
of England coaches. A remarkably smart beginning was 
made, the first stage, to Angouléme, 823 miles up hill, being 
run in 84 min. 9 sec., start to stop. After full speed was 
attained a very even rate of 60 to 63 miles an hour was 
steadily maintained, and the average of the whole run 
was just 59 miles an hour from start to stop. 

At Angouléme, No. 12, one of the Orleans Company's 
new compounds, similar to Nos. 1, 4, &c., came on, and 
the length of 70} miles to the next halt, Poitiers was 
done in 76 min. 54 sec. The next 623 miles to Tours— 
St. Pierre—occupied 69 min. 34 sec. Here No. 2, of the 
same class, took charge, and ran the 693 miles to Orleans 
—Les Aubrais—in 77 min., with a very long slack 
approaching the station, besides two signal slacks, leaving 
the net time only 72min. The final run of 733 miles 
into Paris was done in 80 min. 57 sec., a maximum speed 
of 75 miles an hour being attained and maintained for 
several miles. The engines were never at any time 
‘“‘ extended,” but ran with perfect ease from first to last, 
and evidently could have made the journey in much less 
time had this been required. The travelling of the new 
bogie corridor stock left nothing to be desired in the way 
of steadiness and smoothness. 


Condensed Log of Run from Paris to Bordeanx. 
Miles ex Paris. Stations, &c. Actual times. 


12 4 
285 ... Chamarande 37 «5 
54 40 
634 ... Artenay 14 53 
73}... Signal stop outsid = 
52 55 
116f Chouzy ... 17 43 
dep. 54 4t 

.... Villoperdue... ... ... ... ..pess 111 38 
dep. 210 0 

41 
dep. 33 40$ 

2974 ... Montmoreau ... ... pass 59 59 
18 27 
363} ... Bordeaux (St. Jean)... ... ... ,, 5 3 3 


Remarks :—* Engine No. 1 and 193 tons. _ + Engine No, 15. 
Relaying slack, 10m.h. Engine No. 4. 
Condensed Loy of Run from Bordeane (Bastide Station) to Paris, 


Miles ex Paris. Stations, &c. Actual times. 


359 ... Bordeaux (Bastide) ... ... ..dep. 1047 0* 
2974... Montmoreau 49 17 
dep 17 48+ 

2184 ... Vivonne 1 21 32 
dep. 40 34 

185¢ ... Chatelherault ... ... ... ...pass 2 4 9 
18 19 
... Villeperdue... 95 34 38 
dep. 58 0 

1385 ... Vouvray pass 3 515 
a dep. 21 20 


Miles ex Paris. Stations, Ke. Actual times. 


.. Etampes 7 52 
— .. Paris... we 27 


REMARKS :—* Engine No. 1772 (Midi) and 200 tons. + Engine 
No. 12. } Twice slackened for signals, 10 m.h. § Very long 
slow in. 

Before concluding this article, I desire to express my 
most cordial acknowledgments of the extreme courtesy, 
valuable facilities, and hearty assistance afforded to me 
in my investigations, on the part alike of Mons. Polon- 
ceau, the former mechanical engineer-in-chief, and by his 
successor, Mons. Soulecroup, as well as by the members 
of their staff, notably by Mons. Nayrolles in the earlier 
one and Mons. Davinea in my more recent trips. No- 
thing was omitted that could either facilitate my observa- 
tions, or conduce to my convenience in my professional 
work, or to my personal comfort in the long journeys 
by day and night. I hope to be able later to add some 
further information, and some interesting diagrams. 


HARBOURS AND WATERWAYS. 


Garston docks.—The Bill promoted by the London and 
North-Western Railway Company, under which powers are 
sought, amongst other works, for the construction of a new 
dock at Garston, was approved by a Committee of the House 
of Commons, of which Mr. Seale-Hayne was chairman. The 
new dock is to be fifteen acres in extent, or about the same 
area as the existing docks; and the cost is estimated at 
£500,000. It is to be approached by a new cut at Garston to 
the south-east of the old dock, 300 yards in length. The 
principal opposition to the passing of the Bill arose from the 
coal traders at St. Helens, who desired that certain preferen- 
tial rates applying to the existing docks should also apply to 
the new docks, but this was opposed by the South Lancashire 
coalowners, and refused by the Committee. The Bill was 
also opposed by the Manchester Ship Canal Company, who 
asked to be discharged from any liability they might be under 
with regard to this new channel, and fora clause giving them 
protection from any damage that might ensue to the 
approach channel to the Eastham locks by the removal of a 
portion of the Garston locks for the approach channel, 
which, it was contended, would disturb the equilibrium of the 
flow of the tides, and deprive the Eastham side of the estuary 
of some of the tidal water that now goes up that side. The 
Committee granted a clause exempting the Canal Company 
from any liability as to silting up of the new channel. 

Manchester Ship Canal.—The Bill promoted by this com- 
pany for power to sell the Duke’s Dock at Liverpool to the 
Mersey Docks and Harbour Board, and to acquire the Man- 
chester Racecourse, and for constructing thereon new 
docks and railway sidings, which passed the Lords after a 
good deal or opposition, has now passed the Commons 
unopposed. 

Liverpool.—The Dock Board have sanctioned further 
expenditure for the improvement in the Birkenhead docks. 
The haunches of the Morpeth Dock sill are to be cut away to 
give 2ft. more water, so as to accommodate the modern flat- 
bottomed steamers. It is proposed to secure a depth of 33ft. 
in the great float. The estimated cost of the works now 
contemplated is £5000. 

The Ribble—The Bill for authorising a tramway from 

Lytham to Southport across the estuary of this river, which 
was rejected last year, has been brought forward in a modified 
form this Session, and, after opposition from the Preston 
Harbour authorities, has passed Mr. Seale-Hayne’s Com- 
mittee. By the present scheme it is proposed to cross the 
navigable channel of the estuary by means of a “conveyor” 
bridge. Piers are to be constructed at the training walls on 
each side, and the channel crossed by a bridge 600ft. long, 
erected on girders 177ft. above the waterway. A cradle or 
conveyor is to be suspended from the span, and this driven 
by electricity will carry the tramcars from the Southport 
side to the Lytham side. The original height proposed was 
147ft., but to meet the opposition of Preston this was 
increased to 177ft., and the opposition then withdrawn. 
The fixed bridges over the Manchester Ship Canal give 75ft. 
headway. A bridge on a similar principle has for some time 
past been in operation across the harbour at Bilbao, and a Bill 
has this Session been passed for one which is to be constructed 
across the Usk at Newport, and another across the Man- 
chester Ship Canal. 
Hull.—The Bill promoted by the North-Eastern Railway 
Company for, amongst other works, improving the accommo- 
dation at the Hull docks, has, after being opposed by the 
Corporation and others, passed the Committee of the House. 
The principal object sought by the Bill was to obtain further 
accommodation for marshalling sidings for the local and other 
traffic at the old docks. To show the necessity for this, it 
was stated that when the docks were acquired by the com- 
pany in 1893 the tonnage of shipments was 2,974,000, while 
in 1899 it was 3,958,000, an increase of 33 per cent. in six 
years; and that the coal shipments had risen from 1,318,000 
tons, to 2,446,000 tons. The objection raised by the Corpora- 
tion of Hull was that the company proposed taking up a 
considerable amount of river frontage, and ‘that then the 
entire frontage for four miles, including that occupied by the 
docks, would be in the hands of the North-Eastern Company. 
The Bill was also opposed by Hessle, and the Humber Con- 
servancy. The Committee decided that, so far as the Hull 
opposition went, the Bill should proceed; that the public 
right of way along the river in Hessle should be preserved, 
and a certain bridge widened from 12ft. to 17ft., and that if 
the company took any land south of the footpath along the 
Humber, they must within ten years construct a river wall in 
accordance with the Humber Conservancy line. 

The Tyne.—The Commissioners have decided, on the 
recommendation of Mr. James Walker, their engineer, to 
obtain an additional dredger of a modern type, at a cost-of 
between £25,000 to £30,000, for working in the upper part of 
the river above the swing bridge. The estimated cost of the 
dredging yet to be carried out in deepening the whole 
channel is £392,758, of which two-thirds is to be spent above 
Newcastle. 

Sunderland.—The steel caisson which is to form part of 
the end of the Roker Pier has been launched. It measures 
101ft. by 69ft., and when placed in position at the end of the 
pier will have a total load of 13,000 tons of concrete, of 
which 7000 will be placed in it before it is towed into position. 
The Roker Pier now extends out 884 yards, and with the 
head, when completed, will be over 900 yards. The South 


Pier, which was not commenced until seven years after the 


Roker Pier, extends out 615 yards, and it is intended to 
carry it out for another 330 yards. Theexpenditure on these 
two piers up to the present time has been £350,000, 

Hartlepool.—The breakwater here, which has been unde 
construction for nearly half a century, is reported to te 
within a measurable distance of completion, although ay 
expenditure variously estimated from £4000 to £10,000 has 
yet to be incurred in finishing off and completing the oute 
end. This breakwater extends, from a projecting headlang 
on the coast, seawards in a southerly direction for a quarter 
of a mile, and forms a great protection to the harbour, and 
to the fishing vessels which frequently run in from the North 
Sea for shelter. During the past winter it was reported that 
during two days between 300 and 400 vessels entered the 
harbour during a gale. Navigation is, however, rendereg 
difficult for want of a suitable light at the end of the pier, 

Leith.—For some time past there has been considerable 
dissatisfaction, both on the part of the Commissioners ang 
the shippers and merchants, at the slow progress made with 
the new dock. The inconvenience of the want of the deeper 
water which the new dock will afford is much felt, as large 
vessels now have to lie out in the roads for some days if they 
happen to arrive at neaps; or else the vessels have to be 
lightened by discharging part of the cargo into barges. The 
reasons given for the delay are the extensive alterations that 
have been made since the work commenced by increasing the 
size of the dock and adding works not originally contem. 
plated. Owing also to the large number of werks now being 
carried out in Scotland, it has been very difficult to procure 
men and materials. 

Portknockie.—The Harbour Commissioners here have 
obtained the promise of a grant of £1500 from the Board of 
Trade, and a loan of £3000 for the construction of a break. 
water and the protection of the entrance to the harbour, 
The work is to be carried out from plans prepared by Mr 
Stevenson, C.E., of Edinburgh. 

Dublin.—The Commissioners of the Port have accepted a 
tender of £21,000 from Messrs. Kalis and Co., of Holland, for 
dredging 750,000 tons of sand from the bar and putting it 
ashore at the Alexandra basin. The work is expected to 
occupy two years. The depth to be obtained over the bar is 
16ft. at low water. The cost runs out about 6°72d. per ton, 

Cleaning gates by sand blast.—For the purpose of preparing 
the gates of the canal lock at Tennessee, U.S.A., for painting, a 
sand blast was used, driven through gin. steel nozzles by a 
portable engine, an old boiler being used as a receiver, into 
which the air was compressed. The apparatus cleaned 44,500 
square feet of metal at a cost of 14d. per foot. 

Suction dredging.—Mr. George Higgins, M. Inst. C.E., has 
recently designed for the Queensland Harbour Board a 
suction dredger capable of cutting, raising, and delivering 
through piping, hard clay from a depth of 35ft. below water 
level. Special attention has been given to the designing of the 
cutters to eliminate the difficulties arising from the bending 
stresses on the length of suction piping required for sucha 
depth as 35ft. This has been overcome by a system of 
universal joints, sliding connections, and chain suspenders. 
This system is described in detailin a paper read by Mr. 
Higgins at the Victorian Institute of Engineers in May last. 
The cutters consist of eight cast steel knives, the blades of 
which are 12in. wide and 3in. thick. They revolve in a circle 
10ft. diameter, and are driven by a 12in. steel shaft. The 
suction and discharge pipes are 36in. diameter. The cutter 
engines are made to indicate 700 horse-power at 132 revolu- 
tions a minute. 

Pneumatic balance canal locks.—In the Journal of the 
Franklin Institute for April last is given a description by 
Mr. Chauncey N. Dutton of the locks which he has designed 
for the Canal Board of the State of New York, for a mechanical 
lift at the locks at Lockport and Cohoes, on the Erie Canal, 
and which are now under consideration by a Commission of 
engineers. The existing stone locks at Lockport, erected in 1838, 
are capable of passing boats of 6ft. draught, 174ft. beam, sft. 
long, capable of carrying 250 tons, the lift being 624ft., which 
is overcome by five locks. At Cohoes the lift is 144ft., divided 
into sixteen flights. It is proposed that the new locks shall 
be 28ft. wide, 310ft. long, and take up two boats at one lift, 
drawing 124ft., carrying 1350 tons, and two descending carrying 
1450 tous, or 2900 tons each lockage. The cost of the new locks 
is estimated at one and five-eighths the cost of the stone locks ; 
but as they will handle units twelve times as large in one-sixth 
of the time, the capital cost is calculated as having forty-four 
times the earning power of that invested in the old locks. The 
locks are to consist of two steel lock chambers of size sufficient 
to receive boats of the above dimensions, and provided with 
lock gates. Beneath the boat chamber is another chamber 
containing compressed air, on which it floats, and as the 
volume of its air charge is varied, moves up and down 
in a pit or deepened portion of the lower level. The locks 
are kept in place by guides and an automatic levelling 
apparatus. The air chambers are so proportioned that they 
automatically differentiate the air pressure, so that the 
descending lock forces the elevated lock up against its anchors 
with an effort exceeding in weight one-third the weight of the 
other lock and its load, so that it may be connected with the 
upper level and encounter the rough usage to which boats are 
subjected with safety. Each lock will weighs 1500 tons, and 
contain 4500 tons of water; the weight in motion exceeding 
12,000 tons. The advantages claimed for these pneumatic, 
over hydraulic lifts, are that compressed air being substituted 
for water as the element of translation and support of the 
locks and vessels, an increase in the height of the lift does 
not increase the pressures, and therefore locks of any height 
are practicable ; that they will be cheaper in first cost and in 
operation than a flight of low locks, and that the working 
pressures are much reduced, the maximum being about one 
and a-half times the draught. The locks have an absolute 
immunity from falling. Working the locks in balance by 
slight differences in weight saves 95 per cent. of the water 
heretofore used. The difference in weight of the ascending 
and descending lock is 200 tons. The power required for 
working the lock is to be furnished by a 36in. turbine working # 
four-cylinder hydraulic pump, which will also drive the dynam? 
for the electric light, and the gate-opening engines. 


An address was recently delivered before the Engincers 
Club of Philadelphia on ‘Corrosion of Structural Metals,” by 
Prof. A. H. Sabin. The author exhibited a number of steel and 
aluminium plates which had been exposed for two years to salt and 
fresh water. The plates, after being made perfectly cican with 
a wire brush, were coated with oil paints, varnishes, or enamel 
paints, with a variety of pigments, so that a great number ( 
different coatings were tested. The results seemed to show In 
general that in pigment paints the character of the pigment makes 
little difference in the permanency of the coating. Oil paint 
seemed to wear much worse than varnish paints, while of the latter 


those containing a larger proportion of oil are the best. 
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WORKING SWING BRIDGES BY ELECTRICITY. 


Wirt the past few years electrical operating machinery 
has been applied to a number of drawbridges in the United 
states, the principal advantages claimed being economy in 
working and greater facility and speed in handling the 
pridge. Both railway and highway bridges, large and small, 
are now actuated in this way. 

A good example of the application of electric power for the 
operation of drawbridges is afforded by the bridge crossing 
the Saint louis River at Duluth and connecting the cities of 
Duluth and West Superior. This bridge has a draw span of 

4gift. in length, with two trusses 28ft. 6in. apart between 
centres. It is acombination bridge, with two railway tracks 
between the trusses, and a 9ft. roadway and 4ft. sidewalk 
outside of cach truss, the floor beams being plate girders 
paft. Gin. long. Hach roadway has an electric tramway track 
jaid along it. The turntable is a circular plate girder 40ft. in 
diameter and 4ft. deep, and the weight of the structure is 
imposed upon sixteen points of the circumference of the turn- 
table by means of an arrangement of distributing girders. 
The turntable rests upon a Jive ring of sixty cast steel conical 
wheels, 24in. diameter and 13in. wide on the face. These 
run upon a circular cast steel track bolted to the top of the 
masonry pier, and having on its outer periphery a rack for 
the operating gear. The diameter of this rack is 42ft. Gin. on 
the pitch line. The bridge is entirely rim bearing, that is, 
all the weight is carried by the live ring, and none by the 
centre pivot. 

There are two sets of turning gear, in duplicate, placed at 
diametrically opposite points of the turntable, and each 
driven by a 50 horse-power electric motor, of the tramway 
type. The motor makes 350 revolutions, and is geared down 
in its casing to give a speed of 110 revolutions per minute to 
the first shaft. This is further reduced to about six revolu- 
tions at the driving pinion by means of the gearing, this speed 
being sufficient to swing the bridge through an arc of 90 deg. 
in ninety seconds. In ordinary practice it takes two minutes 
to unlock and swing the bridge. Above the vertical main 
shaft is an auxiliary shaft 
titted with a capstan head 
level with the floor of the 
bridge, by means of which 
four men can swing the 
bridge in seventeen minutes 
if necessary. The total 
weight of the moving mass 
is 2000 tons, imposing a 
load of nearly 35 tons cn 
each of the rollers of the 
live ring. Undermaximum 
load, when the bridge is 
closed, this is increased to 
about 50 tons per roller. 
One motor can handle the 
bridge easily, but usually 
both are worked together 
in series. The turning 
motors are fitted with mag- 
netically - released brakes. 
The bridge can be swung * 
to and fro, or turned in a 
complete circle, as desired. 


The arrangement of the 
gearing is shown in Fig. 1. 
The motor, by gearing, 
drives the motor shaft, 
4zin. diameter, at 110 revo- 
lutions per minute. On 
this shaft is the cast steel 
bevel pinion A, gearing 
with the bevel spur wheel s 
B, on an intermediate shaft Je 
which carries the pinion C Qs 


and spur wheel G. The Rs 
pinion C gears with the -S 


spur wheel D, which is 
mounted on the main shaft, 
diameter, the lower 
end of this shaft carrying 
the rack pinion E. The 
bridge may be operated by 
hand by means of the 
vertical shaft, to which is 
feathered the pinion F, 
gearing with the spur wheel 
G on the intermediate 


ng 
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shaft. This vertical shaft 
is fitted with a capstan 
head for receiving the ends 3S | = 
of capstan bars or hand ee PS 
levers. The pinion F is in 


normally dropped to the 
lower end of its shaft, so as Tr 

not to be in gear with the I Te! 

wheel G. When it is re- | 

quired to operate the bridge 

by hand, the pinion is slid 

up to the position shown in the drawing, and is secured in 
that position by the set screw. The wheels A, B,C, D,and E 
are of cast steel, the first three having cut teeth, and the 
others having cast teeth. The wheels F and G are of cast 
iron with cast teeth. All castings are faced under bolt nuts. 
The shaft bearings are steel castings, fitted to the drum with 
ne and finished bolts. The proportions of the gearing are 
as follows :— 


No. of _ Pitch, Pitch diameter, Face, 

teeth. in. in. in. 
Bevel pinion Aw. 24 64 
Bevel whec] B.. .. 69 6) 
Spur wheel 8 8 
Rack pinion Rey 
Hand gearF .. .. ., 2 4 


At each end of the bridge is a 40 horse-power electric 
motor to operate the end lifts, release the latches and raise 
the free ends of the railway rails. The end lifts are operated 
by excentrics, whose rods carry the steel shces cn blocks. 
The end lock or latch is a bar moving vertically between 
guides, and having a roller at the bottom. As the bridge 
closes the roller runs on the inclined face of the latch casting 
on the pier, thus raising the latch, which then drops into a 
slot or recess in the casting. The rail ends are bevelled, and 
project beyond the ends of the bridge, and must be raised. 
The tramway rails are cut off square. 

The current for the four motors is of 500 volts, taken from 


Sockets for Hand Levers 


the mains of the electric tramway, and is carried to the pivot 
pier by a submerged rubber-covered cable enclosed in a 2in. 
gas pipe. This is brought up the side of the pier, inside the 
timber fender, and is led inside the pivot casting, emerging 
again above the rods cr arms cf the roller live ring. Here 
the wire is connected with one of two circular conductors on 
a stationary platform attached to angle iron brackets, above 
the rods of the rollers, and underneath the radial or spider 
arms of the turntable drum. On each circuit rides a trolley 
contact maker, attached to the bridge, by means of which the 
current is transmitted to the motors at any position of the 
bridge. This arrangement is shown in Fig.2. The return 
current from the motors passes back through the other 
trolley and circular conductor to the cable. To prevent the 
possibility of delay or trouble due to failure of the current, 
it is proposed to install a storage battery of sufficient capacity 
to operate the bridge for twelve hours, the battery to be 
charged by a connection from the overhead wire of the tram- 
way. The submerged cable would then be abandoned. 

All the operations of releasing, swinging, and locking the 
bridge are controlled by a man stationed in an elevated cabin 
between the trusses, over the railway. Its equipment 
includes series multiple controllers, cut-outs, switches, 
lightning arresters, Weston ammeters and volt meters, and 
electric heaters. An electric annunciator indicates when the 
bridge is fully open or closed, and when the end lifts are fully 
up or down. The motors are worked in series connection as 
arule; rheostats and throw-over switches being provided so 
that any motor can be cut out and replaced by a rheostat. 

The new railway bridge which crosses the Mississippi River 
at Davenport has a draw span 442ft. long, operated by 
electricity. It is a through bridge, carrying a single line of 
rails, and has two trusses 18ft. 6in. apart between centres, 
these trusses being 70ft. high over the pivot pier, and 33ft. at 
the ends. The bridge proper rests on two transverse box 
girders of heavy construction, which in turn rest upon four 
points on the circumference of the turntable drum. This is 
a circular plate girder, 4ft. 6in. deep and 27ft. 8in. diameter, 
braced by eight radial latticed struts having their outer ends 
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DULUTH SWING BRIDGE GEARING 


riveted to the web of the girder, while their inner ends are 
attached to a horizontal plate or ring fitted over the centre 
pin. A similar plate carries the ends of the rods of the live 
ring of forty-eight cast steel rollers, these rollers being 18in. 
| diameter and 12}in. wide on the face. The rack is of cast 
| steel, 10in. high, with a pitch of 3jin. All the weight is 
| carried by the live ring under the rim of the turntable, and 
| this weight aggregates 625 gross tons. 

| The bridge is worked by two sets of turning gear, at 
opposite sides of the drum, and each set has two rack pinions. 
This peculiar arrangement is shown in Fig. 3. The electric 
| motor operates the shaft A by means of the spur wheel B, and 
| this shaft also carries the pinion C, which gears with the two 
spur wheels D and E on the two main shafts, these shafts 
| carrying the rack pinions F and G. The rack pinions have a 
| pitch diameter of 16-363in., with thirteen teeth having a pitch 
| of 3:9542in. The main shafts are G64in. in diameter, while 
| the shaft A is 43in. diameter. The shaft H may be operated 
| by a long handle carrying capstan bars, turning the bridge by 
| means of the pinion J, which gears with the spur wheel B. 

Each set of turning gear is operated by a 30 horse-power 
tramway motor, wired for series parallel control, and running 
at 690 revolutions per minute. These are mounted just outside 
the turntable drum, between the two longitudinal floor 
girders or track stringers, on timber platforms attached to 
the lower booms of these girders. The end lifts and locks are 
operated by two 5 horse-power motors, one at each end of the 
bridge, mounted in the same position as the turning motors, 
but near the end transverse floor beams. This arrangement 
does not permit of ready access to the end lift motors, but 
the swinging motors are easily reached by a stairway leading 
down from the floor tothe drum. Theend-lift motors run at 
850 revolutions, and by means of bevel gearing each of these 
motors drives a vertical threaded shaft, shown at A in Fig. 4. 
On the shaft rides a nut B, to each side of which is secured a 
short horizontal link C, the other end of the link being con- 
nected by a pin to the triangular bell-crank lever D. The 
same pin carries the end of a horizontal lever FE, which extends 
| to the side of the bridge and operates the rockers F, which 
| form the end lifts. These rockers are fitted with rollers which 
| take a bearing on the shoes on the abutments. The vertical 
' arm G, attached to the bell-crank lever, extends up to the 
floor of the bridge and serves to operate the rail lift. 

Direct current of 500 volts is used, and is supplied by a local 
electric power company. The current is carried by overhead 
wires to the centre of the draw span, this arrangement being 
practicable since no ships with masts pass the bridge. The 
current is transferred to the bridge by means of two collector 
rings. All the wiring about the structure is carried in wrought 
iron pipe conduits. The operating machinery is controlled 
from a cabin at one side of the structure, below the level of 
the deck. A three-throw switch is provided, to make it impossi- 
ble for the operator to throw the current into the turning and 
end-lift motors at the same time. This is shownin Fig. 5. After 
the ends of the span have been released and the rails raised by 
the end motors, the switch must be thrown over to supply 


current to the turning motors, thus cutting it off from the others, 
There are two controllers of the ordinary tramway type, one 
for the two turning motors and one for the two end-lift motors, 
but they are so arranged that on short notice one motor cf 
either pair can be thrown out of service if necessary. An 
automatic circuit breaker is used at the switchboard, and 
through this all the current passes. In addition to the 
switches and circuit breaker, the switchboard contains an 
ammeter and volt meters, though these are not absolutely 
necessary ; also a ground detector and small switches for the 
three separate circuits for signal and other lamps upon the 
bridge and its guard or protection pier. On trial it was found 
— to swing the bridge faster than was considered 
safe. 

The chief engineer of the railway is not an advocate cf 
electric turning machinery for drawbridges, believing steam to 
be more trustworthy where certainty of operation is desired. 
In this particular case, also, the first cost of installation was 
about three times that of a steam plant. The cost of opera- 
tion is said to be likewise considerably greater, as the operater 
on each watch has to be paid about the same as would be paid 
to two men to run a steam plant. 

The. bridge at Newark, which carries Fourth-street over the 
Passaic River, has a draw span of 227ft., weighing 450 tons, 
which is operated by electricity. The two trusses are 42ft. 
apart between centres, and outside of the trusses are two 
footwalks 8ft. wide. In planning the operation of this bridge 
by electricity it was required that a 500-volt current should Le 


Conductors = 
Af 


Circular 
Platform 
—— 
Rolier Rod 
Center Casting 


Masonry of Pivot Pier. 
Fig.2. 
DULUTH BRIDGE—CONTACT TROLLEY 


used—taken from the mains of a local company—and that the 
bridge should be opened or closed in thirty seconds, and le 
turned completely round or to and froas desired. It was also 
required that the current should not be available for the turning 
gear until the end lifts had been operated and the locks with- 
drawn, while these devices must then remain inoperative until 
the bridge was closed. 

Two lead-covered and iron-armoured cables are laid across 
from one of the rest piers along the bed of the river to the 
pivot pier, and are brought up through the pivot pin to a 
contact commutator under the floor, with collector rings 
surrounding the pivot pin. The lower part of the commt- 
tator has a copper ring and a central copper disc on an 
insulated plate fastened to the stationary centre casting fcr 
the pivot pin. The upper part is secured to and moves with 
the bridge. This is circular, and has three copper plugs in a 
diametrical line, the plugs being insulated from one another 
and from the iron box in which the mechanism is enclosed. 
Inside the box the plugs are widened out to form contact 
shoes. Two of these are held by springs to the centre disc, 
and the ring of the lower part of the commutator, and being 
constantly in contact with them they establish a line and 
return connection with the mechanism in the operating 
cabin. The third shoe touches the lower ring only when the 
bridge is closed, contact being broken at all other times. 
This is accomplished by two diametrically opposite cams cn 
the lower insulated block, one of which—depending on tke 
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Fig 
DAVENPORT BRIDGE—TURNING GEAR 


are through which the bridge swings— sets quick-acting 
springs in motion to make or break this secondary circuit. 
This circuit uses the centre plug as one of its poles, and 
drives the motcr when operating the end lifts and locks. 
The two circuits are led to the switchbcard in the operating 
cabin, with an autcmatic circuit breaker to protect the elec- 
trical machinery. There is only one motor, and this is ecn- 
nected to one commutator contact when swinging the bridge, 
and to the other when locking cr unlocking it, by means of a 
circuit-controlling mechanism on the operating lever. The 
switches are usually kept closed, as the controller and the 
switching table only are used in operating the motor. 

The electric motor is of 100 horse-power, and has a long 
shaft carrying the clutches and gears, as shown in Fig. 6. 
The first gear wheel is the pinion A for operating the sptr 
wheel B on the shaft for turning the bridge. This pinicn 
runs loose on the shaft, and is brought into action by a 
friction clutch C, the lever D for which also throws a smailer 
clutch E. This latter clutch controls a sprocket wheel F, 
carrying a chain by which the shaft for the end lifting and 
locking devices is driven. When the clutch lever D is moved 
to the left, it connects the sprocket wheel F to the shaft, 
ready for operating the end lift and lock. When it is thrown 
to the right it connects the pinion A to the shaft, and closes 
the electrical connection corresponding to it on the switch- 
board, this being the main circuit. Thus only one clutch can 
be engaged at one time. At the end of the motor shaftis a 
sprocket wheel, the chain from which drives a triplex 
direct-acting air pump, which maintains a pressure of 40 Ib. 
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per square inch in a receiver for sounding the signal whistle. 
This pump can be put in operation at any time, even when 
the operating lever is in its central position and all the other 
machinery is at rest. 

The speed of the motor and its direction of rotation are 
governed by a reversible controller, having suitable resist- 
ances to control the speed of the motor when working under 
the different loads incident to operating the turning gear, the 
end lifts and locks, or the air pump. The mechanism which 
indicates on a disc the position of the wedges of the end lifts 
is driven directly from the locking shaft. It also automati- 
cally interposes a latch bar in the path of the operating lever 
D, locking it in position. Thus if an attempt should be 
made to swing the bridge after it has been locked, this bar 
will prevent the lever from being moved until the locks and 
wedges are withdrawn. 

The draw span of the long Charlestown Bridge, at Boston, 
recently completed, is operated by electricity. This span is 
240ft. long and 100ft. wide, having a central space 22ft. wide 
for electric tramway lines, two carriageways 29ft. wide, and 
two footwalks 10ft. wide. Over the tramway lines is a double 
line of electric elevated railway. This bridge has four through 
trusses. The total weight is about 1200 tons, resting ona 
rim-bearing turntable, which has a live ring of seventy rollers, 
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Q6in. diameter, weighing 1400 lb. each, and running on a 
circular track 54ft.in diameter. The swinging and locking 
machinery is all controlled from three series controllers in a 
large room or cabin beneath the deck or floor of the bridge, 
near its centre. 

The draw span is opened and closed by means of two sets 
of gearing at opposite sides of the turntable, each set being 
operated by a 28 horse-power motor set horizontally and 
mounted on a platform suspended from the floor girders. 
At each end of the bridge are four quick-acting hydraulic 
rams for the end lifting device, the outer ones being of 100 
tons, and the inner ones of 200 tons capacity. When the 
span is closed these rams raise the ends 3}in., enabling the 
attendants at the ends to insert the locking wedges by means 
of alever. The men then signal the man in the operating 
room by electricity, and he lowers the ends half an inch, so 
that the hydraulic rams take a bearing and take the bulk of 
the weight off the centre. The rams are operated by petro- 
leum, by means ‘of compressed air, the pressure being 
1800 lb. per square inch. The pressure reservoir consists of 
six 6in. seamless steel tubes, into which a partial supply of 
air is forced from a two-stage air compressor. The fluid is 
then pumped in by pumps l}in. by 8in., until the desired 
pressure is obtained. The hydraulic plant consists of two 
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DIAGRAM OF SWITCH 


triplex pumps, each operated by a 10 horse-power shunt- 
wound 100-volt motor. The air compressor which gives the 
initial pressure works at 600 lb. pressure, and is driven by a 
10 horse-power electric motor. 

The current is carried to the bridge by a submarine cable. 
The operating house contains the three controllers, and a 
switchboard fitted with four magnetic blow-outs, four 
Weston ammeters, and one Weston volt-meter. For setting 
the bridge accurately in position for locking at night, there 
is a red glass strip, 10in. wide and 24in. high, set under each 
end of the bridge, and a white glass strip is set on each of 
the rest piers. These are illuminated by electric lights, and 
when the red glass completely hides the white glass, the 
operator knows that the bridge is in its closed position. The 
bridge is opened about twelve times in twenty-four hours. 
When it is to be opened the operator signals the tramway 
pointsman beyond the ends of the bridge, the total length of 
which is 1920ft. These men then set the points so as to 
divert all the cars to another bridge higher up the river, so 
that traffic is not blocked. When the bridge is closed and 
locked the men are again signalled, and they again divert 
traffic over the bridge. 

In applying electric operation to the Hamilton-avenue 
swing bridge over the Gowanus Canal, at Brooklyn, an 
electric motor was bolted to the side of the turntable drum, 
with its shaft vertical. A pinion on the top of the armature 


lower end of which carries the pinion gearing with the 
circular rack on the roller or live-ring track, while above the 
spur wheel is the horizontal brake wheel. The current is 
taken from the electric tramway circuit and carried by a 
submarine cable to the pier, where it is connected to a double 
overhung trolley circuit laid around the centre casting of the 
bridge, somewhat as in the Duluth drawbridge already 
described. The motor leads are carried through iron pipes 
clamped to the girders. The turning operations are controlled 
by a single handleon the controller. There are also two other 
levers, one operating the end lifts and locks and the other 
operating the brake. The cut-outs, lightning arrester, circuit 
breaker, and switches are placed in a cabin at one end of the 
bridge. 

The current required is about 35 ampéres, but is only used 
for about 15 seconds, the momentum being sufficient to carry 
the bridge through the remainder of its arc of travel of 
90 deg. The bridge is 150ft. long and 41ft. wide, weighing 
175 tons, and was formerly operated by three or four men 
with capstan bars, taking four or five minutes to open or 
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to close it. With the electric equipment one man can 
handle the bridge and open it in 50 seconds. In the first 
twelve months of operation the cost of repairs was only 2$d., 
for a carbon brush and one pair of fuses. The bridge is opened 
from twenty to thirty times a day. 

At Chicago there are no less than 46 movable bridges under 
the charge of the city, of which thirteen are equipped with 
electrical operating machinery, replacing steam machinery. 
Of these bridges, eleven are swing bridges and two are bascule 
bridges, while two new bascule bridges now under contract 
are also to have electrical machinery. It may easily be seen 
that, with such a number of independent steam plants, there 
was considerable chance for economy by introducing electric 
power. For the bridges crossed by electric tramways, the 
tramway companies furnish current at £10 per bridge per 
month. For a bridge not crossed by an electric tramway 
current is taken from the mains of the Chicago Edison 
Electric Light Company, at a rental of £20 per month. For 
two dcuble-deck swing bridges, carrying electric elevated 
railway-lines above the roadways, these railway companies 
furnish current free of cost. For the steam plants the cost 
of coal alone was about £13 pe: month, while for the Hal- 
sted-street vertical lift bridge this cost runs up to £40 per 
month. The electrical machinery is found to be not only 
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FULLERTON AVENUE BRIDGE—ELECTRIC INSTALLATION 


more economical, but is cleaner, easier to handle, and 
quicker in operation. One bridge in particular can be 
opened in 20 per cent. less time than was required when 
the steam plant was in use. Fig. 7 is a diagram of the 
electrical installation of the Fullerton-avenue bridge over the 
Chicago River. 

Some of the railway bridges at Chicago are also worked 
by electricity, including a four-track bascule bridge and a 
plate-girder deck bridge carrying a single line of rails. Its 
length is 175ft., with a clear span of 103ft. The pivot is 
33ft. 6in. from the rear end of the bridge, and 33ft. 6in. 
beyond this is a segmental live ring on roller bearing, carried 
by arms radiating from the pivot. The bridge swings only 
through an are of 57 deg., and in one direction only. The 
main girders are 14ft. 2in. apart, 9ft. deep at the centre, and 
6ft. at the end of the long arm. Between them are two 
longitudinal plate girders 7ft. apart. The bridge weighs 220 
tons, and almost the entire deadweight is carried by the 
rollers, enough reaction being provided on the counter- 
balanced end to ensure stability. The shorter arm of the 
bridge is loaded with fifty tons of cast iron blocks fitted 
between the booms of the main girders, and under the end of 
each girder are two 18in. wheels running on a curved 85 lb. 
flange rail. 

The roller segment contains twenty-four steel rollers, 18in. 
diameter and 10in. wide on the face. The weight is distri- 
buted over them by a deep transverse box girder placed 
between the main girders, and having below it a segmental 


the rollers upon which it rests. The roller segment trave] 
with half the velocity of the bridge, and, in order to wal ‘ 
tain the relative portions of the bridge and the wae 
segment, two similar segmental racks are used, one on the 
outside of the roller segment and the other on the fixed 
segmental casting on the roller path. The operating Pinio 
gears with the latter rack, while another pinion—to which 
motion is transmitted by an idler—gears with the rack on 
the roller segment. The end lift for the long arm consists of 
sectors on an axle having an excentricity of lin., so that by h 
a revolution the end of the bridge is raised 2in. The end lif, 
shaft is also fitted with excentrics, which raise the ends of 
the rails. The end lock or latch is a horizontal rod, set y 
by springs and operated by hand. ? 

The bridge is operated by a 25 horse-power electric motor 
of a type used on travelling cranes, the motor being placed 
horizontally, and mounted between the girders of the lon 
arm in front of the distributing box girder. The motor 
pinion engages with a spur wheel, which can be moved 
lengthwise along its shaft, and has a clutch at each side 
When the spur wheel is thrown in one direction the clutch 
on that side engages with the gearing of the end-lift 
machinery. When thrown in the other direction the other 
clutch operates the gearing of the turning machinery. The 
pinion is, of course, twice the width of the spur wheel, to 
allow of the traversing motion of the latter. The end lift js 
worked by the medium of a worm gear, and, as the per. 
centage of friction exceeds 100 per cent., it is locked auto. 
matically in whatever position it is set. The assumed 
efficiency of the motor is 80 per cent., and tests made under 
an initial voltage of 500 volts gave the following results, as 
reported by Mr. Reichman, the assistant engineer :— 

| Volts. | Amptres. Elec. N:P.) M.H.P, 


Motor light, opening direction..| © 484 | 7 4:5 | 3.60 
Motor light, closing direction ... 484 | 9 5-8 4-64 
Bridge starting .. .. .. ..) 400 | 40 to45* 
Bridge accelerated, 3 to 4 secs. |400 to 86to 35 «18-6 14-88 
424 to 444 20 11-3 | 9-04 


Bridge swinging .. 
* Amptres for an instant. 

At Middletown there is a vertically moving bridge over the 
canal, operated by electricity. The bridge has a span of 34ft, 
and a width of 66ft., while its vertical travel is 8ft.10in. At 
each end are two cables passing up over towers and fitted 
with counterweights. The weight of the bridge is 46 tons, 
and the counterweights amount to the same, the friction of 
the moving parts and the inertia of the bridge being over- 
come by a small Westinghouse electric motor placed under 
the middle of the bridge. This drives four pinions gearing 
with vertical racks on the towers, these pinions working four 
revolutions to raise the bridge its full height. The armature 
makes 355 revolutions to one revolution of the pinion shafts, 
and runs at a speed of 1110 revolutions per minute, so that 
the opening of the bridge occupies 1} minute. The motor 
is coupled directly to the shaft, no friction clutches being 
used, and it has therefore to start under full load. This it 
is said to do quite easily. 

In closing, reference may be made to an electric contact 
device designed by Mr. E. T. Birdsall, and installed on the 
Third-avenue and Willis-avenue bridges at New York, crossing 
the Harlem River. The bridges are operated by steam, but 
the swing spans and the approaches are lighted by arc lamps 
supplied by current generated by an engine and dynamo in 
the engine-house of each bridge. The current, of 400 ampéres, 
is carried to the approaches by armoured gutta-percha sub- 
marine cables. 

On the top of the masonry of the pivot pier is a marble block 
having a 5in. central hole or cup, and a circular groove 3in. 
wide. In the hole is a copper plate or disc, and in the groove 
is a copper ring. The terminals attached to lugs on the plate 
and ring are protected by a marble base cemented to the 
bottom of the block. The upper or movable part consists of 
a copper rod carrying a disc on the lower end, which enters 
the central hole of the block, and is surrounded by an insulated 
copper tube, with a ring from which depend rods entering the 
circular groove. The upper ring and disc are adjusted to 
within in. of the lower ones, and enough mercury is put in 
to make contact with the upper ring and disc. This device is 
at the centre of the draw span, and is attached to the ring 
carrying the inner ends of the rods of the roller live ring. The 
lower part is not fastened to the bridge structure, but is con- 
nected to the junction boxes by flexible cables. The upper 
part is secured to the bridge by trolley hangers under the floor. 


THe Unirep States SENATE has passed the Naval Appro- 
priation Bill, and the only thing that now remains to be done is 
to eliminate a few differences in conference. The Navy Depart- 
ment is permitted to spend £109 per ton for armour for the Maine, 
Missouri, and Ohio, but is restricted to £89 a ton for all other 
vessels authorised. Shouid the department be unable to obtain 
armour at the latter figure, £800,000 is appropriated for the con- 
struction of an armour plate factory, of which sum, £400,000 is to 
be immediately available. The Marine Review states that the 
establishment of the armour plate factory is not likely to proceed 
any further than the paper upon which the Act is written. What- 
ever the intention of its framers may be, the whole effect is to 
delay. The first ton of armour from a Government factory would 
cost £800,000, and it would take four years to produce it ; and the 
chances are by that time new precesses and new conditions would 
have made the plant obsolete. 

GARBAGE FURNACES AT FRANcIsco, — In this city 
the garbage is collected by egies scavengers and taken to a 
cremating furnace, operated by a company, which charges 10d. 
per load and pays the city 2 per cent. of its gross receipts, which 
will, by the terms of the contract, be ultimately increased to 5 per 
cent. There is no separation of the material, all ashes, kitchen 
refuse, old cans, and refuse of every kind going into the iron 
receptacles, but the scavengers usually pick over and save cans, 
bottles, &c. The Health Department has inspectors to see that 
the garbage is properly removed, and isnot deposited in unauthorised 
laces, The cremating plant is U-shaped, the legs being 100ft. 
ong, 76ft. wide, and 110ft. apart. In these legs are the cells or 
cremating chambers, the flues leading to a chimney 14ft. diameter 
and 265ft. high. The main building of each leg is 43ft. wide, 
with a 16ft. one-storey addition on each side, forming the ashpit 
rooms. In the middle of the upper floor of the centre part are two 
rows of holes with inclined shoots leading to the cells. These 
have inclined grates, sloping 1 in 4, fitted with rocking grate-bars. 
Between the rows of cells is the main flue, 14ft. by 11ft. Whena 
cell is to be changed, the door of the shoot is raised and the front 
door—at the ashpit floor—is opened. The garbage is thrown into 
the shoot, while a man below rakes it forward until the cell is full, 
when the doors are closed. Enough hot clinker is left from the 
former charge to ignite the new charge, no extra fuel being used, 
and the poms th burning itself. There are thirty-two cells, with 
grates 8ft. by 12ft., capable of burning 45 cubic yards—or three 
charges—per twenty-four hours. The total capacity is about 1500 


shaft engages with a spur wheel on another vertical shaft, the 


girder, whose lower boom is planed to fit the conical surface of 


cubic yards, or 600 tons of garbage per day, but at present the 
work amounts to about 900 or 1000 tons per ay 
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LOCOMOTIVE ENGINES AT THE PARIS 
EXHIBITION. 


ly our impression for May 18th will be found a 

reliminary article on the locomotive engines, exhibited 
at Vincennes, because, as it was stated, there was no 
yoom for them in the Champ de Mars. Vincennes is by 
no means an accessible place from the centre of Paris. 
It bears almost the same relation to the Exhibition 
proper that Victoria Park does to Kensington. An 
omnibus can be taken near the Madeleine which 
will carry the visitor to the Bastille, where he will 
find the electric railway passing the entrance to the 
pretty park in which the sheds of the exhibition of rolling 
stock are situated. In these sheds has been collected a 
very fine display of modern locomotives and examples of 
the latest and best coaching stock in Europe, but before 
we speak of these a few words of explanation concerning 
the arrangement and classification of the exhibits are 
necessary. 

If we wish to find stable fittings, harness, and carriages, 
we must look for them in the Civil Engineering Depart- 
ment on the right-hand side of the Champ de Mars, 
looking from the Eiffel Tower. Here also will be found 
one of the most complete and curious collections of his- 
torical sedan chairs ever got together, to say nothing of 
about 500 motor cars. All these things come alike under 
the one head of * Aids to Transport.’”” We refer par- 
ticularly to this group, because in it will be seen a his- 
torical locomotive of unusual interest. All the older 
railways of France were constructed by English engineers, 
many of whom managed them subsequently. Few of 
these men played a more important part than James 
Buddicom, who was for many years locomotive super- 
intendent of the Chemin de Fer de |l’Ouest, coupling 
Paris with Rouen first, and subsequently with Havre, 
Dieppe, &c. The engine shown is very similar 
to, if indeed it be not the same one exhibited in 


run, by compensating for unavoidable loss of heat by 
radiation. These engines usually have a large horizontal 
cylindrical ‘ boiler,” or hot-water tank, under one end 
of which a small coke fire is maintained. The products 
of combustion traverse a flue some 6in. or 8in. diameter, 
running the length of the tank: Above the tank is fixed a 
small diameter horizontal steam drum. In use, the tank 
is filled quite full of hot water under a very high pressure, 
which gives off steam as the engine works, generated by 
the transfer of the sensible heat of the water into latent 
heat. When the water has cooled down, and the pres- 
sure has fallen, it is raised again by blowing high-pressure 
steam into it from stationary boilers. The length of run 
was so short in practice that the Lamm system, in spite 
of its good points, was quite discredited until it was taken 
up by Messrs. Frang and Mesnard, who, by the addition 
of a small furnace, as stated, have made the system a 
comparative success. 

Within a few yards will also be found a very interesting 
display of rolling stock on the Diretto surface contact 
system. But a consideration of this properly belongs 
to electricity, and it will be enough to mention here 
an exhibit which many may look for, and fail to find, 
elsewhere. 

So much presumed, we may come now to the display 
at Vincennes. This is by no means so large as it was 
presumed it would be. Why, we are unable to say. It 
differs from most of the previous international displays in 
that there is a praiseworthy absence of the, to say the 
least, eccentric devices which have induced wonder and 
amusement heretofore. We have, instead, locomotives 
which, however strange to English eyes, have been it 
must be remembered, designed and made by men of 
European fame in dealing with a fast and heavy traffic, 
carried on with inferior fuel, and under conditions of 
service and maintenance to which British railways 
present no strict parallel. To say that because foreign 


' locomotives have so little in common with English engines 


1889. It is named Oissel, from a place near Rouen. | they must have been designed by prejudiced or incom- 


distributing the oil fuel is considerably augmented. The 
air heating in the smoke-box is carried out by an im- 
roved system of vertical tubes receiving the air from 
low the smoke-box door. The tender is fitted with a 
scoop for refilling with water from the track tanks. This, 
like the reversing gear, is worked by means of the com- 
pressed air from the Westinghouse brake. The engine is 
fitted with double sight-feed lubricators and an exhaust 
injector, and has also a steam sanding apparatus. The total 
weight of the engine and tender is 854 tons. The colour 
is the company’s standard dark blue, with polished metal 
mountings and the company’s blazon on the driving 
splasher. The chief dimensions are given below :— 
Great Eastern Railway.— Four-wheels coupled Bogie Express Engine, 


Cylinders 19in. by 26in. 
heels— 
Driving and trailing ... 7ft. diam. 
Wheel base— 
Centre of bogie to centre of driving 
Centre of driving to centre of trail- 
Total wheel base... 23ft. 6in. 
Frames— 
Total length of frames 30ft. 7in. 
Distance between frames ... 4ft. 1}in. 
Thickness lin. 
Boiler— 
Diameter outside nf 4ft. 9in, 
Length of barrel... ... ... ... ... I1ft. 9in. 
Length of fire-box—outside ... ... 7ft. 
Width of fire-box—outside ... ... 4ft. din. 
Number of tubes 274 


Diameter of tubes—outside 
Working pressure P 
Heating surface— 


1jin. 
180 Ib. per sq. in. 


... 114°0 sq. ft. 
Total heating surface 1630°5 sq. ft. 
Fire-grate area... ... .. 21°3 sq. ft. 


OIL BURNING EXPRESS LOCOMOTIVE, GREAT EASTERN RAILWAY 


It was built at the company’s works, Sotteville, by 


Buddicom in 1844, and is a very handsome little tank 
engine, apparently quite fit for service, weighing 24 tons 
full, with a single pair of drivers about 5ft. 6in. diameter, 
and outside cylinders 12:5in. diameter and 2lin. stroke. 
The heating surface is about 615 square feet. In general 
appearance the engine is not unlike the Waverley type, 
which did such excellent service on the London and 
North-Western Railway. The Oissel is very well 
designed, and the workmanship excellent. Indeed, it is 
not easy to see how a better engine for fairly quick light 
traffic could be designed. 

Not far from this is a model lent from the Conservatoire 
des Arts et Metiers, which has a good deal to do with the 
much vexed question, who invented the tubular boiler ? 
It has been claimed in this country for Stephenson; in 
France for Marc Sequin. In most histories of the 
locomotive, Sequin is said to have beyond doubt invented 
a vertical tubular boiler, while the credit for inventing the 
normal locomotive boiler is given to Stephenson. The 
model shows a horizontal boiler, and is labelled “ the 
first tubular boiler,” but no date is attached. The 
boiler is a plain cylinder, with the furnace under the 
bottom near one end. A flash flue conveys the flame 
along the bottom of the boiler to a “dry” combustion 
chamber lined with fire-brick, whence the gases return 
through small tubes to a smoke-box over the furnace. 
There are two vertical cylinders, one at each side of the 
boiler between two pairs of coupled wheels. A cross- 
head as long as the distance between the axles is secured to 
the piston-rod, and from each end of the crosshead depends 
a connecting-rod to the crank pins in the coupled wheels. 
The engine is followed by a curious tender with a roof, at 
each side of which is a large vertical fan driven by a belt 
from the axles and forcing air into the ashpit. The couplings 
between the fan outcast and the trunks leading to the ash- 
pit consist of leather hose pipes, which would be 
about 18in. diameter in the real engine. We have no 
doubt that this boiler would be found a very rapid and 
fairly economical steam generator, far in advance of 
anything made by George Stephenson or Hackworth before 
the Rainhill trials in 1829. 

Close by will be found models and drawings which 
claim the attention of all interested in tramways. We 
refer to the locomotives in use to a considerable -extent 
on the Continent, constructed on Lamm’s system, 
modified in the important respect that a small furnace is 
added, which seems generally to prolong the length of a 


th found 
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petent men, would be a bit of insular absurdity of which 
we hold our readers to be incapable. No doubt just as 
our engines are survivors of the fittest, so are those of 
France, Germany, Russia, or Austria. Of course, there 
are one or two peculiarities of construction for which we 
find_it impossible either to suggest a motive or conceive 
a use; but we are content to believe that the makers in 
this respect know very well what they are about, and it 


must never be forgotten that the peculiarities of a loco- 


motive may depend on those of the men driving and 
firing them, the laws of the country regulating the 
methods of, railway trafic, and conditions of cleaning 
and repair, which are understood only to the locomotive 
staff of the lines on which the engines work. 

Two prominent features are the enormous size of the 
engines, and the fact that, with two or three English 
exceptions, they are one and all compound. The simple 
engine has apparently almost passed out of existence 
outside our shores. It will be understood that in this 


| article we shall make no attempt to go into minute 


detail of any kind. We have already commenced the publi- 
cation of a series of engravings which will serve to 
illustrate the most interesting examples of locomotive 
engineering shown at Versailles; but for the moment we 
think we shall best promote the interests of those who 
purpose visiting Paris by supplying them with a fairly 
comprehensive idea of what they ought to look for, and 
what they will find, and no more. 

Of the Midland engine exhibited by Mr. Johnson it is 
unnecessary to say much, as he has issued a pamphlet 
describing it. The very fine six-coupled Great Northern 
express we have described and illustrated already. We 
publish this week, as a supplement, an engraving of the 
engine shown by the Great Eastern Railway Company, 
and designed by Mr. Holden. Even among the mon- 
strous engines which surround it, if keeps up the dignity of 
‘England. It is so far from being dwarfed that it looks 
very big itself among very big engines. The finish is 
extremely good, too, and compares favourably with the 
splendid finish favoured by foreign builders, and ruth- 
lessly destroyed in service by lack of cleaners. ~ 

This engine, named after the chairman of the com- 
pany, is the first of a new class designed by the locomo- 
tive superintendent, Mr. James Holden, for the company’s 
heavy express trains. It is fired with liquid fuel on Mr. Hol- 
den’s well-known system, the burners being provided with 
an auxiliary fuel supply, enabling much larger quantities of 
oil than heretofore to be burnt without increasing the ex- 
penditure of steam. The air-inducing rings are also of 
modified form, whereby their etticiency in atomising and 
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12ft. 
4ft. lin. diam. 


Weight of engine in working order— . ¢ @ 
Weight on driving wheels 
Weight on trailing wheels 1612 1 
Weight on bogie wheels ... 17 4 0 
Total weight of engine 50 8 2 

Weight of tender in working order 35 1 0 


Wheel base of tender. 
Tender wheels ... ... 
Capacity of tender— 


. ... 420 gallons 
Coal 30 cwt. 


American “ flyer’? Montlieu exhibited by Baldwin’s—a 
class of engine which has been written about, described, 
and praised, more, perhaps, than any other ever made. 
A careful examination of the engine will explain many 
statements which have puzzled English engineers. From 
that we can learn why in spite of dear materials and 
expensive labour, such engines can be made so quickly 
and so cheaply. We can also understand the enormous 
mileage with which they are credited. They are the 
result of a railway policy quite different from anything 
followed at this side of the Atlantic. In a word, the 
engine looks as if it had been made in a country black- 
smith’s shop. Finish it has none. The axle-boxes are 
either cast iron or cast steel. The edges do not appear 
to have been planed. The spring hangers are rough 
forgings. The few bright parts, such as the connecting- 
rods, are rough from the shaping machine, and-are so- 
reedy in texture that we assume they have been — 
made of scrap iron and not steel. The engine 

is a big Vauclain four-cylinder compound, and the 
design is very good in that the surfaces are all large. 
But it is obvious that an engine of this kind is not in- 
tended for a long life.“ Four or five years, we imagine, 
would suffice to send it to the scrap heap. That is 
American policy. We-do not say that it is not right; we , 
do not for a moment urge or attempt to urge that the. 
engine would be better for its intended purpose if it. were 
finished with more regard for the decencies or convention- 
alities of locomotive practice as understood at this side of 
the water. On the contrary, it is just the kind of engine 
best calculated to comply with the ‘use up and buy , 
more” policy favoured in the United States. It-is not an 
engine which would be worth repairing after 300,000 miles 
or so. It is not fair to compare it with engines worked 
under wholly different conditions ; and we quite understand 
that the lack of all those amenities of construction which 


are dear to European eyes is not the result of incapacity 
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on the part of the builders, but of set purpose to make 
the locomotive comply with life and work conditions 
which do not exist or are not recognised among European 
railway men. Our readers — especially our younger 
readers—will do well to bear these facts in mind before 
they condemn an engine which they may easily fail to 
understand. 

A noteworthy feature of continental locomotive prac- 
tice has always been the valve gear. In many instances 
this has been fantastically complicated. That is not the 
case in the present Exhibition, with a few exceptions. We 
have selected certain of the more complex gears for 
illustration. The pictures, taken by a hand camera, 
serve our purpose better than sketches. 

Fig. 1 is the valve gear of a large compound two- 
cylinder engine by the Berliner Maschinenbau Actien 


Fig. 1—B. M. A. G. ENGINE 


Gesellschaft. It is Walschaerts gear. the interesting 
feature in it being the way in which reversing is effected. 
The connecting link A carries a die moving in the swing- 
ing link, and is prolonged in the form of a cylindrical 
spindle which passes through a second die pivoted in the 
forked end of the bell-crank lever B, which is moved by 
the reversing lever. The action will be readily under- 
stood, particularly if the reader who is in doubt will look 
at Fig. 4, which shows the same method adapted to a 
very powerful goods engine by the Cie. Fives Lisle. This 
engine has eight-coupled wheels and a‘ pony.” Itisa 
two cylinder compound, and the gearing is practically 
the same in both, the principal difference being in the 
arrangement of the valve spindle guides. 


Fig. 2—HUNGARIAN ENGINE 


Fig. 2 serves to illustrate the valve gear of an enor- 
mous engine, made for the Hungarian railways at Budapest 
apparently by M. K. Allamvasutak. This engine has four 
coupled driving wheels, one pair of trailing wheels, and a 
four-wheeled bogie. It is a compound, but what appears 
in our picture to be a second cylinder above the first is 
really the rounded cover of the valve chest. Here, again, 
we have Walschaert’s gear. It will be seen that, after all, 
it is not much more complicated than it need be. 
| | Fig. 3 is the gear of a very powerful passenger engine 
exhibited by the Chemin de Fer de l'Ouest. It is a four- 


Fig. 3—C. F. de L'OLEST ENGINE 


cylindercompound. Two of the cylinders are inside, two 
outside. The way in which the guide box for the 
valve spindle is carried on the cylinder crosshead guide 
is worth notice. The finish of this engine is splendid. 
Fig. 5 is an admirable example of simplicity and beau- 
tiful finish. The whole design is light and elegant. The 
engine is a four-coupled compound, the two inside 
cylinders being fitted with Joy’s gear. The leading end 
is carried on a long bogie. The engine was built by the 
Schweizerisch Locomotive Fabrick, Winterthur. It is 
impossible perhaps to do the finish justice. The boiler is 


highly varnished. Fig. 6 ismore abnormal in appearance 
than complicated; a big excentric takes the place ofa 
return crank, the cylinders being inside. This is a six- 


compound with two cylinders, and a third middle frame 
with a central bearing for the crank shaft. The leading 
end is carried on a four-wheeled bogie. It was con- 
structed at the works of the Stadtsbahn Vienna. 

The German locomotives exhibited at Vincennes are for 
the most part comparatively simple powerful engines. 
The finish is good but plain, and not the least hesitation 
seems to be manifested about adopting any proportion 
that seems best. Thus, for example, there are connecting- 
rods—not coupling rods—as much as 9ft. 6in. long. 

The Sach Maschinen Fabrick exhibits a large four- 
cylinder compound which is worth attention. We have 


Fig. 4—FIVES LISLE ENGINE 


already referred to the engine by the Berliner Maschinen- 
bau Actien Gesellschaft, the valve gear of which is given 
in Fig.1. J. A. Maffei, of Munich, shows an enormous 
engine of a very peculiar type. It has four cylinders, 
arranged to drive independent groups of four wheels each, 
ind there is besides a leading pony pair. 

The most excentrie engine in the Exhibition is one by 
Krauss, of Munich. There is first a pair of trailing;wheels 
ander the footplate. Then there are two pairs of coupled 
wheels about 5ft. 6in. in diameter. The leading end is 
earried on a six-wheeled bogie. The bogie is provided 
with a pair of small outside cylinders, say, Tin. in dia- 
neter, which drive the middle wheels of the bogie. All the 


Fig. 5—-SWISS ENGINE 


six wheels are small, about 3ft. in diameter. The middle 
wheels do not normally rest on the rail, but they can be 
forced down on it by two horizontal steam cylinders, 
working a kind of toggle joint. Inquiry as to the use of 
this novel device elicited the information that normally 
the engine runs carrying the bogie drivers off the rails 
und at rest. They are employed for moving the en- 
sine in the yards through short distances, or for 
hunting. They remind us of the story of Sir Isaac 
Newton, who cut a big hole and little hole in his 
study door, the big hole for the cat and the little hole 
‘or the kitten. 


Fig. 6—-AUSTRIAN ENGINE 


Fixed to the frames above the sides of the ashpan 
are two iron boxes of considerable size, one at each side; 
into each passes an inclined connecting-rod, which is 
pivoted to the coupling-rod, near the trailing end. Inside 
each box is a pair of inclined V slides, and between them 
moves a ‘“‘ contre bob.’ There are also balance weights 
in the wheel rims. It is supposed to take up the 
momentum of the longitudinal moving parts. We have 
no information as yet as to the results obtained. The 
— is very large and powerful, and the finish ex- 
cellent. 


coupled passenger engine of enormousdimensions. Itis a | 


lieu; not far from it will be found a six-coupled good 
engine with a leading pony, built by the same firm fos 
the Great Northern Railway. It is a very plain engine of 
indifferent finish. 
| Itmust be noticed that we have only attempted in this 
article to give a general idea of the character of the 
Exhibition at the time of our visit. Many engines re. 
mained to be erected. There were no representatives 
of the makers present. We have, however, said enough 
we think, to show that the display will be one of very great 
interest and importance to every one connected with the 
working of railways. It would be impossible to run any 
but a very few of the engines shown on our lines, the 
ruling width of them being about 11ft., and the height jp 
many cases 16ft. The maximum width of an English 
engine is about 9ft. only. The result is that cylinders of 
very large size and gearing of all kinds can be placeg 
outside the engine frames. The whole capacity of the 
machine is augmented; the cubic space available js 
greatly enlarged. In this country, because of platforms 
bridges, and tunnels, augmentations of dimensions now 
take place in one direction only, that is to say, length, 
That we have not yet used up all the space available j, 
probably true ; but we have only to look at the locomo. 
tives of the London and South-Western, the Great 
Northern, the North-Eastern, the Lancashire and York. 
shire, and now Mr. Holden’s fine engine in France, to see 
that the limit is not very far off. 

There is at Vincennes a very great display of railway 
coaches, an account of which we must postpone. 


NEW PATENT-OFFICE REGULATIONS. 


Ar the instigation of the Board of Trade a Committee was 
appointed at the end of November last to consider various 
suggestions which had been made for developing the benefits 
afforded by the Patent-oftice to inventors. The Committee 
consisted of the following gentlemen :—Mr. F. J. S. Hopwood, 
C.B., C.M.G., Secretary of the Railway Department of the 
Board of Trade (chairman) ; Mr. Edward Carpmael, President 
of the Chartered Institute of Patent Agents; Mr. C. N. 
Dalton, C.B., Comptroller-General of Patents, Designs and 
Trade Marks; Mr. J. A. Kempe, Deputy-Chairman of the 
Board of Customs; and Mr. S. E. Spring-Rice, C.B., of her 
Majesty’s Treasury. 

The suggestions which this Committee were charged to 
investigate and inquire into related to the following 
matters :— 

(1) (a) The acceleration of the completion of the classified 
illustrated abridgments of specifications of patents 
of an earlier date than 1884; and 

(6) The subdivision and re-arrangement of the matter 
in the volumes of abridgments, so as to afford the 
greatest facility to searchers for prior patents. 

(2) The issue of reminders for payment of patent renewal 
fees. 

(3) The re-printing of specifications of expired patents. 

(4) The opening of deposit accounts for Patent-oftico 
publications. 

(5) The increase in the annual allowance for the purchase 
of books and for binding for the Patent-office Library. 

With commendable despatch this Committee commenced 
their labours, and their report hasnow been made. A numbercf 
witnesses, whose knowledge and experience in patent matters 
is of high standing, including. Mr. Hatfield, chief 
examiner of patents; Mr. P. G. L. Webb, principal clerk in 
charge of the establishment of the Patent-office; and Mr. 
John Imray were examined. The present report deals with 
the suggestions seriatim, and the following gives the gist cf 
the decisions arrived at :— 

Discussing suggestion (1) (a)—abridgments of  specifica- 
tions—the Committee report that by the end of this year 
there will be in all about 340,000 British specifications of 
patents, ranging from the year 1617 to date. In 1856, when 
there were only some 25,000 specifications extant, the prac- 
tice was introduced of preparing short abstracts of specifica- 
tions called abridgments. Certain subjects were chosen, and 
the specifications ‘‘ which were thought to relate thereto” 
were collected, and the abridgments were made outside the 
Patent-oftice. From time to time new subjects of invention 
were undertaken, but many subjects were entirely left out of 
account, and none of the earlier abridgments were illus- 
trated. This method remained in force until after the 
passing of the Patents, Designs, and Trade Marks Act, 
1883, which provided for the issue of an illustrated 
journal and for the continuation in such form as 
the Comptroller might deem expedient of the exist- 
ing indexes and abridgments of specifications, and such 
others as he might think fit. The Act of 1883 caused, it will 
2 remembered, a large increase in the number of patents 
applied for, and it became necessary to reorganise the abridg- 
ment work, and the present system of making abridgments 
was instituted in 1888. Under the present system the 
subject matter of inventions is classified under one or more of 
146 heads, and this number is subdivided under about 16,000 
sub-headings. The report gives details of the numbers of 
specifications which are abridged and those which are not. 
They are arranged under seven periods. Period 1 deals with 
the years 1617 to 1866. The number of specifications during 
this time was 60,020, and of these no illustrated abridgments 
have been prepared. In Period 2—1867 to 1876—there were 
40,820 specifications, and of these about one-third have been 
abridged. In Period 3—1877 to 1883—the number of specifi- 
cations was 39,132, and of these about four-fifths have been 
abridged with illustrations and published, the remainder 
having been published in an unillustrated series. In 
Period 4—1884 to 1888—and in Period 5—1889 to 1892— 
there were 47,406 and 43,936 specifications respectively, and 
all of these have been abridged with illustrations and pub- 
lished. In Period 6—1893 to 1896—there were 50,507 speci- 
fications, all of which have been abridged with illustrations, 
and their publication will be completed this year. In 
Period 7—1897 to 1900—the estimated number of specifica- 
tions is 60,000, and illustrated abridgments of these have 
been and will be prepared and published as nearly as possible 
concurrently with the acceptance of the specifications them- 
selves. At the rate of progress in vogue Period 2—1867 to 
1876—would be completed in 1904, and Periods 1 and 3— 
1617 to 1866 and 1877 to 1883—would not be completed 
till 1919. 

The evidence on the suggestion that Period 2 should be 
completed by 1901, and Periods 1 and 3 by 1906, was interest- 
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of great use to persons making searches. It was urged that 
ynillustrated abridgments were of minor value to those with 
illustrations, and the system upon which they were prepared 
was imperfect, as it was not established with reference to any 
key to classification. The Committee came to the conclusion 
that it would be most useful to have complete illustrated 
abridgments from 1617 to 1883 inclusive, and decided that 
Period 2 should first be dealt with and completed in 1901, 
and the remainder finished, if possible, by the end of 1906. 
To do this it was necessary to have an increase of staff at the 
Patent-office, and this has been recommended. 

In connection with suggestion No.1 (b)—the subdivision 
and re-arrangement of the subject matter in the volumes of 
abridgments—it eppesped that as soon as the specifications 
which remain unabridged have been dealt with, the illustrated 
abridgments of the specifications coming within each of the 
146 classes would be comprised in one volume for each of the 
seven periods, and the whole of the abridgments to date in 
1022 volumes. There would, therefore, te seven volumes of 
a particular class. Now, naturally, this “ class” is of a very 
widespread nature, and includes many different kinds of sub- 
jects. Yet, supposing a man, who had not got the Patent- 
office or other reference library at his disposal, wished to make 
a search in connection with cne particular invention, he 
would have to purchase all these seven volumes, which would 
contain, besides what he wanted, a very large amount of ex- 
trancous matter. With a view to obviating this, the Com- 
mittee recommend an experiment shall be made in 
connection with a limited number of selected subjects. It is 
proposed that all abridgments in connection with these sub- 
jects shall be bound in one volume, and that these shall be 
placed in the Patent-office Library. The object of this is to 
see how much such subdivision is of use with a view to further 
action in the matter. It is not at all improbable that this 
recommendation may meet with great favour. Certainly, to 
people living out’of the reach of any library where Patent- 
oftice documents can be consuited, it should prove extremely 
useful. 

The question of reminders for the payment of patent 
renewal fees is next discussed. Perhaps it is hardly necessary 
to remind our readers that if it be desired to continue a patent 
after the first term of four years, annual renewal fees must 
be paid before the expiration of the fourth and each succes- 
sive year. If by accident, mistake, or inadvertence, the pay- 
ment of a renewal fee has been omitted, the Controller may 
enlarge the time for making the payment on payment of a 
fee. If such fee be not paid within a given time, then the 
patent expires, and can only be renewed by special Act of 
Parliament. This is necessarily an expensive operation, and 
as a fact only fourteen patents have been so revived since the 
passing of the 1883 Act. Four of these fourteen cases arose 
out of fraudulent omission on the part of an agent, and an 
inconsiderable number would have been met by a special 
reminder from the Comptroller-General to the patentee that 
he was in default in payment of his fee. It appears, too, that 
in three years the Patent-office, notwithstanding the large total 
number of patents during that period, only received ninety- 
seven communications from persons who found out too late 
that their patents had expired. In fact, although undoubtedly 
a large number of patents lapse each year owing to the non- 
payment of fees, the Committee had no evidence before them 
that this was caused by inadvertence. In support of the 
system of reminders it was stated that in the case of trade 
marks such reminders were sent out. But, inasmuch as the 
period for which a trade mark holds good without renewal is 
fourteen years, and in the case of a patent the period is only 
one year, the Committee do not think this an adequate reason 
for extending the system to patents. Further than this, it 
was shown that the Patent-oftice did not always possess the 
correct address of patentees, or of the person responsible for 
the payment of the renewal fees, and cases might arise in 
which a third party might pay the fee in respect of a patent 
of which he was not the registered proprietor. The Chartered 
Institute of Patent Agents objected to the proposal. It was 
contended that the work would not be satisfactorily and 
reliably carried out by the Patent-oftice. Patentees often 
rely on their agents for advice as to the expediency of paying 
renewal fees, and agents make a practice of issuing notices to 
their clients before the fees become due. Agents have fre- 
quently a general authority from clients.to act on their 
behalf in the matter of the payment of such fees. This may 
involve questions of more importancethan the mere payment 
of the fee; for instance, the maintenance of an unprofitable 
agen in the United Kingdom may be highly expedient 
n order to keep alive a patent for the same invention which 
is being profitably worked in a foreign country or foreign 
countries. If the Patent-office were authorised to send out 
reminders, it would also be forced to assume the responsi- 
bility of advising as to the effect of non-payment and of the 
lapsing of a master patent on those of subsequent date. 
This, it was contended, it would not do efficiently. A sug- 
gestion was made that with every application there should be 
lodged the address of the person responsible for the payment 
of fees. This, in the Committee’s opinion, was open to the 
grave objection that it would not meet the case of existing 
patents, or those cases in which the person desirous of paying 
the fee was not the registered proprietor of the patent. 
Another proposal, which the Committee declare worthy of 
consideration, is that some cheaper system of renewal other 
than by way of private Act might be introduced ; for instance, 
provision might be made either by Provisional Order con- 
tirmed by Act of Parliament or by general legislation for the 
renewal of a patent within twelve months of its lapse on 
payment of a substantial fine. In connection with these two 
ie the Committee are not in a position to make any 

irect recommendation, as they would involve an alteration 
of the existing law. Taking the whole position into con- 
sideration, the Committee are of opinion that the grievance 
sought to be remedied is not far-reaching, and that the objec- 
tions to sending out reminders are more weighty than was at 
first realised. They, therefore, recommend the Board of 
Trade to take no action on this head. 

In connection with suggestion No. 3—reprinting of speci- 
fications of expired patents—an important recommendation 
is made by the Committee. Under existing circumstances 
125 copies of each specification are printed in the first in- 
stance, 100 of which are given away to libraries, and the 
remaining 25 are placed on sale. All complete specifications 
of patents for the time being in force must be kept on sale, 
but after the patent has expired the obligation ceases. 
Nevertheless, reprints of extinct patents have since 1888 
been obtainable on the purchaser defraying the cost, which 
averages between 30s. and £2 for reprinting 25 copies. The 
purchaser took the whole of the reprints, and no copies were 
provided for any subsequent applicant or for the office. The 
total number of specifications of expired patents out of print 
is now about 8900, and increases yearly. In 1898 2500 appli- 


cations were made for 1700 specifications out of print, and 
in 1899 2908 applications for 1996 such specifications. In 
1899 only 105 were reprinted at the cost of the applicants, 
and 37 applicants obtained manuscript copies, in some cases 
dispensing with drawings. The Patent-office reprinted 46 
specifications in 1899 for office purposes, and 136 under a 
rule of the late Comptroller-General, to reprint any 
specification asked for three times in three months. 
The evidence showed—as is, of course, very well known 
—that much inconvenience is caused by specifications 
being out of print, and the Committee came to the 
conclusion that though it would be impossible on the 
ground of cost to reprint at once all the 8900 specifications 
out of print, yet that the Comptroller-General should be 
authorised to reprint specifications for which there is a demand, 
and it was suggested that such reprints should be made on 
the understanding that the applicant would take not less than 
six copies at 8d. each. In the event of a reprint being ordered, 
it is recommended that any available copy or copies in the 
offices should be put on sale. This will not infrequently 
result in a copy being obtainable at once, as in nearly every 
instance a reserve copy of each specification is retained in 
case of emergency. The practical result, therefore, would be 
that a purchaser would pay 4s. instead of 8d. for immediate 
possession of a copy, and would subsequently have five 
additional copies when the reprint is made. The saving of 
time would in practically every instance be well worth the 
money, and the new recommendation will, without doubt, be 
taken good advantage of. The Committee further recommend 
that, as the drawings of specifications prior to 1876 are con- 
sidered to be unnecessarily large, they should when reprinted, 
as a rule, be reduced to the dimensions at present in use. 

Of the remaining recommendations of the Committee there 
is, first, in connection with No. 4—the opening of deposit 
accounts for Patent-oftice publications—that there shall be an 
experimental adoption of the deposit system, with a minimum 
deposit of £2, and then, if the procedure is found. to work 
satisfactorily, it is thought that the present method of 
obtaining publications by post may possibly be discontinued. 

Finally, the Committee recommend that the gross allow- 
ance for books and binding be increased by an additional 
sum of £300 for the next three years, and that a sum of £300 
should be expended at once in the purchase of books which it 
has been decided to buy, but which lack of funds has pre- 
vented. Then there are recommendations as to additions to 
the staff in order to put these recommendations into force. 

The whole of the decisions of the Committee appear to us 
to be much to the point, and we think they are likely to be 
found greatly beneficial to those whose business lies much in 
connection with patent work. We understand that the 
report of the Committee has received the approval of the 
Treasury, and that the recommendations are now regulations 
of the Patent-office. The notices with regard to deposit’ 
accounts were sent out early this week. 


U.S. BATTLESHIPS PENNSYLVANIA AND CLASS. 


By act of Congress, approved March 3rd of last year, provi- 
sion was made for the construction of three sea-going battle- 
ships of great power and speed, equivalent to that of foreign 
ships of the same type, for the United States Navy. After 
nearly fifteen months’ delay, the plans for these new ships 
have been settled upon. An illustration of one as she will 
appear when at sea is given on page 592. The questions of 
the price of armour, sheathing, and the arrangement of 
batteries have been responsible mainly for the delay. These 
are now substantially settled. Krupp armour will be used 
for the heavy protection ; there will be no sheathing, and the 
much-discussed superimposed turret will not be seen on 
these ships. 

In the arrangement of the main battery, the scheme 
originally used in the Indiana class will be developed, supple- 
mented by a broadside rapid-fire battery characteristic of all 
American battleships designed since the battle of the Yalu. 
The same characteristic light draught is carried out in these 
heavy vessels, and, to that end, the ships are given plenty of 
beam and a good deal of length, the latter permitting of lines 
fine enough to more than assure the maximum required 
speed. The general features and principal dimensions are :— 


Length on load water-line.. .. .. .. .. «. 485ft. 
Beam, extreme, at load water-line.. .. .. .. .. Téft. 
Trial displacement 14,650 tons 
Mean draught at trial displacement 
Greatest draught, full load, about .. .. .. .. .. 26ft. 
Coal carried ontrial .. .. 900 tons 
Coal bunker capacity .. .. .. 1900 tons 
Feed-water carried ontrial .. .. .. .. .. .. 66 tons 
Maximum indicated horse-power .. 19,000 
Speed, contract, perrhour .. .. .. .. 19 knots 
Complemeut—officers, seamen, and marines 703 


Trial displacement means the vessel and her equipment 
complete, with 900 tons of coal, 66 tons of water for steaming 
purposes, plus two-thirds of total ammunition and two-thirds 
the total stores and provisions, and all the crew. 

The ships will have the usual double bottom, and will be 
divided into the now common close water-tight subdivisions 
up to the gun deck. All fire mains will be carried below the 
protective deck, risers leading therefrom up to the stations 
on the decks above. Woodwork will be limited to the indis- 
pensable minimum, and all of that, save the India teak 
armour backing and the battens for the electric light wires, 
will be fireproofed. The decks will be covered with linoleum, 
with the single exception of the main deck, which will be 
planked over a complete metal deck. The armour protection 
to the hull will consist first of an 8ft. water-Iine belt, which 
at deepest load draught will be 1ft. above the water-line. 
This armour belt will extend from bow to stern. Amidships, 
for a distance of 190ft., abreast the engines and boilers, it will 
have its maximum thickness of llin. This 1lin. extends 
down to a distance of 5ft., whence the armour tapers to 8in. 
at the ledge. For a distance of 45ft. forward and aft of this 
thickest portion the armour will have a maximum thickness 
of 9in., tapering to 6in. at the lower edge, the next 20ft. for- 
ward and aft will be of 6in. armour, tapering to 4°5in., the 
next 20ft. forward and aft will be of: 5in. armour. reducing to 
4in. at the ledge, and the rest of the ships thence to the bow 
and to the stern will be.of armour uniformly of 4in. from top 
to bottom. 

Above the main belt for a distance of 245ft.—the space 
occupied by the main, broadside, rapid-fire battery of six 6in. 
guns—the sides will be protected by 6in. of armour reaching 
all the way up to the main‘deck on which rest the turrets. 
This upper and lower casemate armour turns inboard diagon- 
ally aft, and butts against the barbette of the 12in. turret. 
Forward, this 6in. armour also turns inboard diagonally and 
terminates against the forward 12in. turret, but the lower 
course, reaching from the protective deck up to the gun deck, 


is inclined, yielding just that much more protection against 
a raking fire. There is a complete protective deck, reaching 
from the bow to the stern. T ll soe the run of the main 
portion of the water-line belt, this deck of 1}in. rests flatly on 
the top of the inner upper ledge of this main belt, but thence 
to the bow and to the stern it curves downward. These 
slopes are 3in. thick. A cellulose belt, 3ft. thick, is to be 
worked along the sides above the protective deck all 
— aft, and reaching up to the under side of the gun 
eck. 

The main battery will consist of four 40-calibre 12in. breech- 
loading rifles, and eight 8in. breech-loading rifles of 45 calibres, 
housed in pairs in six turrets. The 12in. turrets are of the 
elliptical, balanced barbette type. The 12in. turrets have a 
general thickness of 10in., with port plates of 1lin. The Sin. 
turrets will be balanced, but round, the armour generally for 
the turrets and barbettes being 6in., with port plates of 63in. 
The faces of all the turrets are sharply cut and inclined, per- 
mitting of elevating the guns quite 25 deg., thereby greatly 
increasing their bombarding power. 

The secondary battery, or main rapid-fire battery, is com- 
posed of twelve 50-calibre breech-loading Gin. rifles of high 
power. The local protection to these pieces are the 6in. 
side armour and the heavy shields to be carried on each 

n. Between each pair of these rifles there will be a 2in. 
nickel-steel bulkhead. The arcs of fire of these guns is 
110 deg.—55 forward and 55 deg. aft of the beam. The ports 
or sponsons are set back from the main side line in pairs, so 
that two of the guns can be turned within the side line in 
each of the recesses, of which there are three on each side. 
The 12in, guns train through arcs of 270 deg., while the 8in. 
guns have arcs of 110 degrees from directly forward and aft 
back towards the beam. 

The ammunition hoists, all of which are electrically con- 
trolled, are to have the following rates of supply :—One full 
round of powder and projectile to each of the 12in. guns 
every ninety seconds, one full round of powder and projectile 
to each 8in. gun every fifty seconds, and three complete 
rounds to each of the 6in. guns every minute. The turret 
turning gear, ramming gear, and elevating gear are all to be 
under electrical control. 

The auxiliary battery will be composed of the following 
pieces :—Twelve 3in.—14-pounders—rapid-fire rifles; twelve 
3-pounders; four 1-pounders, automatic; four 1-pounders, 
single-shot ; two 3in. field guns; two Gatlings; six -‘O3in. 
calibre automatics. Four of the 14-pounders will be mounted 
on each side on the gun deck, two forward and two aft of the 
6in. guns; while the four remaining, two on each side, will 
be mounted on the main deck within the superstructure. 
All of the 14-pounders, besides their shields, will be protected 
by broad plates of 2in. armour. . There will be two automatic 
1-pounders in each lower top, and two single-shot 1-pounders 
in each of the upper tops; the other small rapid-fire guns, 
excepting the field pieces, being mounted wherever advan- 
tageous on the forward and after. bridges, and on the super- 
structure deck forward and aft. There will be two submerged 
torpedo tubes situated forward, and the firing station, well 
protected from guns up to the 6-pounder, will be directly 
above the torpedo room. 

The motive power will be two four - cylinder. triple- 
expansion engines, actuating twin screws, and working in 
separate water-tight compartments. The cylinders will be :— 
High-pressure, 35in.; intermediate pressure, 57in., and two 
low-pressure cylinders of 66in., with a common stroke of 
48in. The engines are expected to make 120 turns a minute 
when developing the required 19,000 indicated horse-power. 
Steam at a working pressure of 250 lb. will be supplied by 
twenty-four straight-tube water-tube boilers, having a heat- 
ing surface of 56,000 square feet, and a total grate surface 
of 1290 square feet. There will be six fire-rooms. There 
will be the usual blowers in: each fire-room arranged to pro- 
vide an ashpit pressure not exceeding lin. of water when 
running under forced draught. The engineer-in-chief has 
been particularly insistent that the engine-rooms and fire- 
rooms should be as comfortable as possible, and in the stowage 
of coal he has seen to it that there are no troublesome 
pockets. 

The electrical generating plant will consist of ten units, 
each unit to be composed of an engine and dynamo mounted 
on a combination bed-plate. Two units will have a rated 
output of 1250 ampéres at 80 volts, while the eight other 
units will have a rated output of 625 ampéres each at 
80 volts; the total weight of the ten units com- 
plete not exceeding 166,000 1b. Besides lighting the ship 
inside and out, controlling the turretS_and raising the 
amunition, the blowers ventilating the hull and turrets will 
be run electrically; the air compressor for the torpedo flasks 
will be under electrical control, as will also the machine shops 
and the machinery ef the laundry. The laundry will be able 
to handle daily the wash of seventy-five persons. ‘ 

All principal water-tight doors will be fitted with power 
devices for closing from a central operating station, and 
there will be the usual indices showing which of these doors 
are open or closed. The pilot house will be of bronze, 
with a conning-tower of hardened steel, Qin. thick, 
underneath it, and there will be a_ signal tower Sin. 
thick on the superstructure deck just abaft the mainmast, 
There will be a dense-air plant for refrigerating purposes, 
having the equivalent of a daily output of three tons of ice. 
Pipes from this plant will lead to the principal magazines, 
enabling them to be kept at any desired temperature. The 
magazines will also be insulated by some approved noti-con- 
ducting material. 

Tanks for fresh water holding quite 10,000 gallons, and an 
evaporating plant of four units, each equal to a daily output 
of 4750 gallons, and a distilling apparatus having a per diem 
capacity of 10,000 gallons will be provided. The accommoda- 
tion includes separate cabins for an admiral and a command- 
ing officer, a state-room and private bath for the admiral’s 
chief of staff, and forty-two other state-rooms, most of 
them without the armour protection, so that they can have 
the advantage of natural ventilation and daylight. The 
maximum freeboard of 20ft. runs from bow to stern. Thirty- 
six months is the maximum time allowed for the building of 
these ships, which will bear the names of Pennsylvania, New 
Jersey, and Georgia. 


TuE first annual report of the Blackburn tramways 
since they were taken over by the Municipality cannot be con- 
sidered at all satisfactory. It shows a net loss of £4500, notwith- 
standing an increase in the number of passengers and the substitu- 
tion of electric for steam traction on one-half of the system. The 
deficiency is due to reduction of fares, increase of the men’s 
wages, the rise in the price of coal, and the cost of repairs. The 
Darwen peckrmaihe oF 9 is worked by steam—on the other hand, 
shows a substantial profit, 


| 
| 
for 
of 
his 
the 
re. 
Veg 
gh, | 
eat | 
he 
ny 
he 
in 
ish 
of 
ed 
he 
is 
1s, 
h, 
is 
0- 
at 
k. 
ee 
Ly 
| 
| 
is 
| 
3 | 
e 
| 
d 
| 
| 
| 
| 
} 
| 


THE ENGINEER 


JUNE 8, 1900 


GOTHIC WORKS, NORWICH. 


THE works of Laurence Scott and Co., Limited, are situated 
at the side of the Great Eastern Railway just before this enters 
Norwich. The firm of Laurence Scott and Co. was established 
in 1883, and its place of business at first was right in the town 
of Norwich itself. These premises were found toosmall, besides | 
being inconvenient, and only held on leasehold, and early in | 
1896 the company decided to remove to its present site, which, | 
in addition to being more commodious, is freehold property. | 


The present shops have been constructed to the company’s | 


shafting is subdivided, and is driven throughout by motors, 
and some of the larger tools are separately driven by inde- 
pendent motors. There are in all twenty motors used 
for driving purposes throughout the works, and their 
powers vary from 10 horse-power at 400 revolutions per 
minute down to } horse-power driving the smiths’ fans. 
Five of these motors are used for driving shafting, and fifteen 
for driving various, machines. Two transformers are also at 
work. The power for working all these is obtained from two 
combined engines and multipolar dynamos situated at one 
side of the machine shop, and the current used is at a 
voltage of 110. Steam is supplied from three Babcock and 


hung over the compartment from which the tool is taken, jt 
is possible to know at any moment exactly where each tool 
is. At the side of the machine shop also is the smithy, which 
is a building some 44ft. by 19ft. ‘This faces what is now 
yard containing a packing-case shed, but when the neces. 
sity arises this yard will doubtless be built upon. 

Turning now to the other side of the building, there is the 
armature and magnet winding shop. Here again there is 
shafting carried on the cast iron pillars, and driven by electric 
motors. At one end of this shop, which is 33ft. wide, ang 
nearly as long as the machine shop, are a small room, in Which 
the copper used in the winding is cleaned, and an armature 
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Fig. i—-PLAN OF WORKS, 


own designs, and present some interesting features. The main 
buildings are all arranged on one floor, and the roof is construc- 
ted on the saw-toothed plan, with north light. The lighting is 
excellent, and on the occasion of our visit we noticed particu- 
larly how well illuminated every tool was. The question of 
illumination is more important than some engineers 
seem to think, but in this instance its importance has been 
fully realised. Perhaps one reason of the effectiveness of the 
lighting here is the fact that the saw teeth instead of running 
across the shops, run lengthwise with 
them. The ceilings also are white- 
washed, which aids in the diffusion 


Wilcox boilers, the boiler house being situated in a building 


attached to the main building. The steam pressure used is | wound. 
| brick wall of the building, is a small yard where inflammable 


1601b. Adjoining the boiler house, and inside the machine 
shop, there is provided a large cast iron testing bed. Here 
the dynamos are tested by means of separate vertical engines, 
or in the case of combined plants by means of steam supplied 
by the boilers. Close beside the testing bed, which is some 
42ft. long by 14ft. wide, is the electrician’s room, where the 
testing instruments and records are kept. Close also to tke 


LAURENCE SCOTT AND CO, LIMITED 


| heating oven, where the armatures are dried after being 


At the other end, and divided from it by the end 


work, such as the mixing of varnishes, shellac, &c., is carried 
out. Here there is a small varnishing house. A line of 
rails runs right down the armature shop into the varnishing 
house, and connects with the four cross lines from the 
machine shop. An electrically-worked “travelling crane runs 
the whole length of the shop. 

In between the armature shop and 
the machine shop is placed the stores, 
and these form a feature of the works. 
They have been placed as they are so 


of the light. Almost as important as 
lighting is the question of heating, 
and in the present case the exhaust 
steam from the engines has been 
employed for the purpose. The pipes, 
which are some of them 5in. in dia- 
meter, the remainder being 4in. in 
diameter, are of flanged cast iron. 
They are hung some 10ft. or 11ft. 
from the ground, and are carried 
lengthways of the shops. In the case 
of the machine shop there are three 
lines of pipes, two lines being run 
along the walls, and the other being 
threaded through the open work cast 
iron pillars which form one of the 
lines of supports for the roof. Expan- 
sion is provided for by means of 
rollers, the pipes being supported on 
these at intervals. All the pipes are 
laid with a fall, steam traps being 
placed at the lowest point, and we 
were informed that the system worked 
perfectly, and that there was no 
trouble owing to lack of circulation. 
Our illustration, Fig. 1, shows a 
pian of the premises in their present 
form, which has now been reached 
after two extensions. It will be seen 
that the machine and fitting shops 
form one continuous shop, which is 
260ft. long and 69ft. broad. Along 
the whole length of this there run 
three lines of tramways, with four 
lines of cross lines and turntables, so 
that the movement of machines or 
material from one part of the shops 
to the other is an easy matter. In 
addition to this there are three travel- 
ling cranes, one in each bay. These 


are worked by electricity, having two 
motors to work the lifting and travel- 
ling motions, the traversing motion 
being manipulated by hand by means 
of a chain. - 
On page 589 will be found a reprodzctions from photographs 
taken from either end of the machine and fitting shops. These | 
show well the construction and general arrangement of the 
shop. The cast iron supporting pillars are, besides being used | 
for structural purposes and for carrying rails for the travelling | 
cranes, employed for attaching small cranes. These jib | 
cranes. can be swung round through rather more than half a 
circle, and are provided with monkeys and lifting tackle. | 
The supporting pillars also carry the driving shafting by 
means of plummer blocks fixed on cast iron brackets. The | 


Fig. 2-SiIX POLE DYNAMO 


testing bed is the tool room. This is of the form which is 
now becoming so well known. in progressive shops, being 
boarded in at the bottom and provided at the top with wire 
netting, so that while it is possible to see all that goes on 
inside, the ordinary workman cannot enter save through a 
‘door which is kept locked. In this tool room are tool- 
sharpening and manufacturing implements of the latest type, 
and here, too, are kept the various tools used, these being 
placed in separate labelled compartments. Each workman 
in exchange for a tool has to give in a check, and this being 


that easy access can be had to either 
the machine or the armature portions 
of the works. The stores themselves 
have a central passage way provided 
with a line of rails connecting with 
the cross rails from the shop on each 
side of it. On either side of this 
passage way are the racks and shelves 
for holding the stores, and these are 
so arranged that the goods belonging 
to winding or fitting departments are 
kept on their respective sides, so as to 
simplify the giving of them out. At 
the far end of the stores is kept the 
manufactured stock, and beyond this 
is the paint shop. Above the stores 
there is what is called the switch 
shop, where the switch and other light 
brass work is carried out. On the 
same floor are the pattern shop and 
pattern stores. 

The general offices do not call for 
much remark. The drawing office, 
however, is well arranged and lighted, 
and in the carpenter’s shop, which 
adjoins it, we noticed a circular saw 
being driven by means of a small 
electric motor which, we were in- 
formed, was the first ever constructed 
by the firm, and which had been 
running for some sixteen or seven- 
teen years. 

The firm has provided in an apart- 
ment over an outlying portion of the 
stores a mess-room, supplied with 
the necessary cooking arrangements, 
which, we were informed, were greatly 
appreciated by the workmen. Indeed, 
it would seem that there was a very 
friendly relationship in this instance 
between masters and men, as we are 
told that there are a large number of 
hands who have been with the firm 
ever since its commencement. 

The manufactures are confined to continuous - current 
machinery and appliances relating to it. No alternators are 
at present made. The firm believes itself to be the only 
firm which has consistently used the slotteda rmature since 
its introduction. At the time of our visit a large number of 
such machines were in hand. Our illustration, Fig. 2, 
shows a common form of dynamo made at these works. As 
will be seen, it is a six-pole dynamo made for direct coupling 
to an engine, the armature being provided with a flange 
coupling at one end. The other end is carried in a bearing, 
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and the brush holders are attached to this. This machine is 
compound wound, and will give 220 kilowatts at 220 volts, at 
380 revolutions per minute. 
Fig. 3 shows an_ interesting machine, which was in 
course of being tested at the time of our visit. It is a 
geared motor suitable for cranes or for hoisting. It is neat 
and compact, being 48in. long, 17in. wide, and 2lin. high 
over all. The motor is 
series wound, and gives 
4 horse-power at 1000 


we shail specify, appear to show that the burning of liquid 
-fuel on long voyages will go ahead. It certainly can 'be said 
that Mr. Orde has shown’ the ‘possibility of advancing a good 
deal in the right direction, and that experience, more prac- 
| tical experience, will tend greatly to further and improve 
| the arrangements in the future. Just now many shipowners 
| in this country and abroad, who have vessels trading in the 


revolutions. It is, as 
will be seen, entirely 
encased, the commuta- ‘ 
tor being protected by 
means of a ventilated 
covering. On the end 
of the armature shaft is 
keyed a worm which 
engages with a worm 
wheel. The ratio be- 
tween the worm and the 
worm wheel is 1 to 25, 
the worm being double 
threaded and the worm 
wheel having fifty teeth. 
The worm wheel there- 
fore runs at forty revo- 
lutions per minute when 
the motor is going at 
full speed. The worm 
shaft is at the top of the 
worm wheel, and not at 
the bottom, as is more 
usual. The worm is 
completely enclosed, and 
the bottom of it dips 
into oil. This arrange- 
ment does away with 
the necessity of a stufi- 
ing-box on the worm 
spindle, and it also 
makes a more compact 
machine. In addition 
to this it is manifestly 
easier to obtain access 
to the armature worm, 
brake, &c. The brake is worthy of special mention. It is 
the subject of a patent. Mounted on the worm spindle, and 
between it and the motor is a turned cast iron pulley. 
Pivoted above this is a double-ended lever. One end of this 
carries a brak? shoe and the other a plate of iron. The 
magnetic cireuit of the motor is employed to actuate this 
brake. Ordinarily when the motor is not in use the brake 
shoe is kept tightly down on the cast iron pulley by means 
of the coiled springs fastened to the bed-plate. The metal 
round the pole piece of the motor is cut away until there is 
only sufficient to carry a comparatively small portion of the | 
total lines of force required. The rest are available for pulling 
down the iron plate against the springs, and so removing the 
brake shoe. When the motor is running, therefore, the brake | 
must of necessity be stopped, but as soon as the supply of 
current is interrupted the springs come into action and the | 
brake is applied. We are told that this braking arrangement 
is very powerful, and that almost any required tension can be 
put on the springs which press the shoe on the brake pulley. 
For small sizes of machines, such as that we saw, this form | 
of apparatus answers very well, but for larger sizes it is 
necessary to have a somewhat different design, and arrange 
the brake blocks in such a manner that all tension is taken off 
the bearing. 


| 
LIQUID FUEL-BURNING APPARATUS ON 
CARDIUM. 


Iw our issue of the 25th ult. we gave a description and 
sketches illustrating the arrangement of Orde’s patent | 
burners, also an account of a preliminary trial of the forward 
main boiler of this vessel. As this burner and arrangement 
have caused a good deal of attention and interest, we give this 
week a full account of the official trial which took place | 
on the Tyne on Thursday, the 24th ult. 

In our last account we gave a complete sketch of this 


Fig. 3—ELECTRIC HOISTING MACHINE 


East, are taking a good deal of intere:t i1 this question of 
burning liquid fuel, owing to the enterprise and foresight of 
the firm of Sir Marcus Samuel and Co., the managers of the 
Shell Transport and Trading Company, who are the owners 
of the steamship Cardium, and a fleet of other steamers 
using liquid oil. This firm has established storage tanks in 
many of the Eastern ports for the storage of Borneo and other 
oils suitable for fuel, and also for illuminating purposes. 
They were, it is to be remembered, the pioneers of carrying 
oil through the Suez Canal in bulk, and experience has com- 
pletely proved the soundness of their policy. Many objec- 
tions, as will be remembered by our readers, were raised 
against this at the time, but time has amply shown these 
fears to be groundless. 

Not many years ago, in the interior of China, the only lamp 
used was a cup containing part water and oil, with a floating 
wick; now at the present time the petroleum lamp is making 
great progress, and if the oil can be only supplied at a suffi- 
ciently low price as has been done by the carriage in bulk and 
other means, there is no exaggeration in saying that China 
alone would absorb the greater portion of the world’s pro- 
duce of oil. 

So far as liquid fuel is concerned, however, the one 
point raised by those interested in shipping is, Can we 
depend upon an ample supply, and upon the price of the oil 
being such as to warrant usin usingit? If a guarantee could 
be given that the cost of liquid fuel should always remain 
in proportion to the price of coal; in other words, that the 
cost of liquid fuel divided by the cost of coal should be a 
constant, then we feel sure, if an ample supply could also be 
guaranteed, that the use of liquid fuel would be much 
extended ; there are so many good points in its use, in the 
ease with which it can be put on board, thus saving a good 
deal of time, also the saving of labour for stoking purposes, 
its higher calorific value as compared with coal and other 
points which will be apparent to our readers. Great credit 


forward boiler with liquid fuel. The trial lasted over threg 
hours, as it was wished to try the oil-fuel apparatus to the 
utmost in order to get as much information as to the 
working of it as possible, the boilers being pressed to a greatey 
extent than that contemplated for ordinary sea voyages, 

The machinery indicated some 2720 horse-power, and on 
the assumption that the power was equally divided between 
the three main boilers, the consumption of oil per horse. 
power per hour was 1'1 lb. At the same time it is to 
noted that the safety valves were more or less blowing of 
during the whole of the trial. 

The air entering the ashpits of the boiler using liquid fue 
was measured as carefully as possible by an anemometer, and 
was found to be about 15 lb. per pound of oil used, so that 
very little loss of heat was due to an excess of air above that 
theoretically required for complete combustion. 

The temperature of the waste gases at the base of the 
funnel was 490 deg., and there was very little smoke, and jn 
order to illustrate this a rough-and-ready experiment was 
made. A wooden rod, thickly covered with chalk, was placed 
in the smoke-box, just above one of the tube nests, so that it 
was within the flow of the outgoing gases. After having thus 
been exposed for a quarter of an hour it was withdrawn and 
found to be not discoloured. 

The temperature of the stokehold just in front of the ash. 
pits was also measured and found to be 84 deg., and this low 
stokehold temperature seems to be one of the important 
cesults of Mr. Orde’s method, and one which is of great 
value, especially in the tropics. 

After the oil-burning trial was concluded the oil arrange. 
ments were taken down, and the yessel proceeded on her 
voyage with all the furnaces of the forward boiler burning 
zoal within eighty minutes from the time the dismantling of 
the oil apparatus was begun. 

On the vessel’s arrival at Suez on her run eastwards, the 
apparatus will be again replaced and oil fuel will be used. 

It is to be stated that an examination of the furnaces after 
the preliminary trial of liquid-oil burning showed that they 
| had not received the slightest harm from the severe trial 
which they had undergone, and this, it is claimed, is of the 
gr2atest importance, especially on long voyages. 

We give an illustration of the oil-burning apparatus as 
fitted to this vessel, and this is, we believe, the first complete 
illustration which has yet been published. It will be seen 
that Mr. Orde fits duplicate burners on each furnace. We 
gave a large sketch of one in our last issue. The burners, 
although small, ‘are ample for the supply of the oil necessary 
for complete combustion; being duplicate, is also of very 
great value, as if one burner should happen through any 
cause to go out the other one is still at work, thus preventing 
the furnace from being chilled by an inrush of cold air. 

It will be remarked that in Mr. Orde’s arrangement the 
hot air, oil, and superheated steam combine in the burners 
prior to being injected into the furnaces, that the oil is 
forced in under a pressure of about 60 lb., thus keeping the 
burner from getting clogged or choked, and that a quantity 
of broken fire-brick is laid on the ordinary fire-bars, which 
forms an incandescent bed when oil is used, and that it is 
only necessary in order to use coal in lieu of oil to haul out 
the broken fire-bricks and remove the burners, which 
operation the trial showed could be done in a very short 
space of time. 

The illustration which we give, taken with that which 
appeared in our last week’s issue, and the description then 
given, will, we trust, make this installation clear and of 
interest to our readers. 

We have to add, as already stated, that the vessel has been 
built by Sir W. G. Armstrong, Whitworth, and Co., and that 
the oil-burning apparatus fitted is known as the Sir W. G. 
Armstrong and Co. and Orde’s arrangement. 


THE MEDITERRANEAN RalLway CoMPANY is about to try 
an experiment with electric traction on its line from Milan to 
Gallarate, and thence to Varese, Lavens, and Arona, about 
seventy-three miles of rail. The hydraulic power for producing 
electricity will be obtained from the river Ticino, at Tornavento, 
where the necessary works are to be commenced immediate.y. 
The system to be adopted is that of the third rail. The electr'ic 
current will be transmitted to the third rail at a tension of 
600 volts. 


THE ProposeED MEMORIAL TO THE LaTE Mr. G. J. Symons, 


is also due to the Committee of Lloyd’s Register for their 


Line of Bunker 


burner, and also illustrated the general arrangement of an 
experimental boiler at the works of Sir W. G. Armstrong, | 
Whitworth, and Co., on which many experiments have been 
made by Mr. Orde, who is connected with that firm and has 
done a good deal in solving the complicated problem of not only 
making the use of liquid fuel for long voyages a probability, but | 
also of leading the way to the possibility of so designing.an | 
arrangement that the cost of transforming boilers using oil | 


into a condition of being able to burn coal may be reduced to | Baggallay, Allen, Atkinson, Clark, Harrison, and other 
a minimum. We shall return to this afterwards, but have at | gentlemen connected with shipping. 


the present to state that both the preliminary and official trials 


were a decided success, and that, under certain conditions which | usual, as the two after boilers were fired with coal and the 


Steam pipe-—- 


LIQUID FUEL APPARATUS OF THE 8.8. CARDIUM 


wise and important fpolicy in”allowing, under certain con- 
ditions, oil fuel to be carried in the bunkers and double 
bottoms of vessels classed in their register. 

On the official trial of the s.s, Cardium, Messrs. White, 
Orde, and Gulston represented the builders, and Mr. Somers 
Hunter the engine maker ; a number of other gentlemen also 
were present, including representatiyes from the British, 
Russian, and Norwegian navies, Lloyd’s Register, Messrs. 


The trial was of a different character from that which is 


F.R.S.—At the invitation of the President of the Royal Meteoro- 


logical Society, a meeting was held at the rooms of the Society on 
ursday afternoon, the 31st ult., to consider the soe. of a 
memorial of the late Mr. G. J. Symons, F.R.S., the distinguished 
meteorologist and founder of the British Rainfall Organisation. 
It was resolved unanimously that the memorial should take the 
form of a gold medal, to be awarded from time to time by the 
Council of the Royal Meteorological Society for distinguished work 
in-connection-with metecrological sci The meeting appoints 
an Executive Committee, representing many of the societies with 
which Mr. Symons was associated, to take the necessary steps to 
raise a fund for that purpose. Contributions will be received by 
the Assistant Secretary, Mr. W. Marriott, 70, Victoria-street, 
Westminster, } 
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RAILWAY MATTERS. 

Turrp-cLass fares have been raised on the Bengal- 
Nagpur Railway. 

A revISED estimate for extending the Nilgiri Railway 
ne Ootacamund has been submitted. 

Tar construction of narrow-gauge lines of railway in 
Rajputana is rapidly being proceeded with, 

Tur section of the Jungfrau Railway between Ki. 
scheidegg and Kigergletscher was re-opened for traffic on Sunday, 
but owing to the condition of the snow, the further section between 
Higergletscher and Rothstockschlucht will not be available until 
Jater on. 

Tue position of the chief gas engineer of the Midland 
Railway Company, rendered vacant by the resignation, through 
failing health, of Mr. James Brooks, has been filled by the appoint- 
ment of Mr. Henry Fowler, who occupies a similar position on the 
Lancashire and Yorkshire Railway at Horwich. 


Tux major portion of the new station on the Chester 
and Holyhead section of the London and North-Western Railway 
was opened last week in time for the Whitsuntide traffic. New 
sets of rails are being laid through Rhyl to accommodate the fast 
and slow traffic. The station is now the largest in North Wales. 


Tur Adriatic Railway Company is about to apply the 
trolley system on its line from Lecco to Chiavenna and Sondrio, 
sixty-six miles of rail. Hydraulic power will be derived from the 
river Adda, near Morbegno, and the overhead wire will be supplied 
with a current at a tension of 3000 volts. The electrical machinery 
has been ordered from a Hungarian firm. 


Tur railway companies have come to an understanding 
by which, from the 2nd July next, the charges for the carriage of 
coke and coal will be increased in some cases by 1d. per ton and 
in others 2d. per ton per mile. A penny per ton per mile more 
will be charged from collieries in Derbyshire, Lancashire, Leices- 
tershire, South Wales, and Yorkshire to the Midlands, 


Tur Spring Bank section of the Hull Corporation 
electric tramways was opened on Saturday. When the connection 
over the North-Eastern level crossing at Botanic Gardens Station is 
made, and access thereby obtained to the Prince’s-avenue and 
Queen’s-road route, the section will form with Beverley-road almost 
a complete circle covering a very large area of the city. 


Tut Newport, Godshill, and St. Lawrence Railway 
Company, in the Isle of Wight, has opened its extension to Ventnor 
Town. In 1896 the line was opened as far as St. Lawrence, and it 
was subsequently extended through some of the most picturesque 
scenery of the Undercliff. The station is on a level with the town, 
the downs being penetrated two miles away from Ventnor by a 
tunnel of 600 yards, 


Tus month considerable changes are being made in 
the working of the New Zealand railways. The English parlia- 
mentary fare of one penny per mile is being adopted, with low 
rates for tourist tickets all the year round. In the engineering de- 
partment the electric staff apparatus and the Westinghouse brake 
ure being adopted. On the social side a superannuation fund for 
the employés will shortly be made law. 


THE subject of an efficient lubricant, says Indian 
Engineering, still occupies the attention of the locomotive super- 
intendent of the North-Western Railway of India. During the 
quarter ended 31st December, 1899, there were no less than 769 
cases of axles running hot; but for the month of January, 1900, 
alone, 643 were recorded. Various proportions of castor and 
mineral oils have been tried to little purpose. 


Tur Central London Railway from the Bank to Shep- 
herd’s Bush will shortly be opened, and the entire distance, which 
occupies an hour and a-quarter to accomplish on an omnibus, will 
be covered in twenty-five minutes. From 5 a.m. till 7.30 a.m. the 
return fare for any distance will be 2d., and after 7.30 the single 
fare will be 2d. between any stations. Tickets will also be 
sold in packets at reduced prices. There will be a 24-minute 
service during the busy times of the day. 


Tue receipts of the Paris, Lyons, and Mediterranean 
Railway for the past half-year reached 435,788,000f., against 
424,281,000f. in 1898, the receipts per kilom. being 48,292f., 
against 47,122f. in the a year. The receipts per train 
kilom. during 1899 were 5°202f. The expenses amounted to 
208,944,000f., an increase of 12,096,000f. e cost of fuel was 
larger by 3,156,000f., the price paid per ton having risen from 
19°95f. in 1898 to 22°50f. in the past year. For the present year 
the coal will be at least 26f. per ton. 


Tue North-Eastern Railway Company has just com- 
menced to run two new express trains daily between Leeds and 
Scarborough. According to the time-table the distance is 674 
miles. One of the trains is scheduled to accomplish the run in 
seventy-five minutes, and the other in eighty minutes without 
stops. One train leaves Scarborough at 8.30 a.m., and the other 
leaves Leeds at 5.5 p.m. Hitherto the fastest trains from Leeds 
to Searborough have been allotted about an hour and forty-five 
minutes for the journey, but all express trains up to the present 
oa made a stoppage at York, and the majority of them also at 
Malton, 

TuE report of the Railway Commissioners of New South 
Wales for the quarter ended March 31st shows an improvement 
over the similar period in 1899, Whilst there was an increase of 
only sixty-six miles in the railway mileage open, the revenue rose 
from £753,716 to £816,755, a gain of £63,039. On the other hand, 
the expenditure increased by £20,848, although the expenditure 
per train mile declined from 3s. 97d. to 3s, 8}d., and the percent- 
age to earnings from 54°40 to 52°76. The increase in net revenue 
was £42,191. The first section of the Famed line, Moree to 
Inverell, a distance of thirty-five miles, Moree to Gravesend, was 
opened for traffic on February 1st last. 


A scHEME has been formulated by Mr. R. H. Scotter for 
converting the Southport and Cheshire Lines Extension into an 
electric railway for passenger service only, leaving the line to be 
worked by steam, as it now is, for long-distance and goods traffic. 
The power for working several miles of the line is intended to be 
derived from the Southport Corporation. To bring Southport into 
touch electrically with Manchester and Liverpool, Mr. Scotter 
proposes, by arrangement with the Cheshire Lines Committee, to 
also convert a piece of line running from the terminus of the ex- 
tension system through Aintree, and turning off in a south-easterly 
direction to Huskisson Station, Liverpool, into an electric line ; 
and further to immediately seek powers to construct two 
tunnels suitable for electric nger service only from Huskisson, 
under Liverpool to Central Station Low Level. 


Tur French Government have appointed a committee 
on railway working, which is to consist of the director of railways 
—Department of the Public Works—the director of the State rail- 
ways, the directors of the control and management of railways 
—members of the Right—and twenty-two members to be named by 
the Minister of Public Works. These last include one inspector- 
general of the Department of Roads and Bridges, or of Mines, 
four officers of the mining staff, four officers of the road and 
bridge staff and one representing the War Department, and twelve 
members chosen from among the most competent persons, of whom 
two shall be lawyers and three former employés of the State roads. 
This Committee is to deal with concessionaires for railways or tram- 
Ways ; it may be called = to give its opinion on rules for work- 
ing railways, and will also consider the conditions under which 

oreigners may work railways, 


NOTES AND MEMORANDA. 


A new quick-firing gun has been introduced into the 
British Navy. It is of the pom-pom pattern, and throws three- 
pounder shells with extraordinary rapidity. It is mounted for 
trial on the destroyer Daring. 


A FIRE occurred recently in a large shed adjoining the 
London and North-Western Railway station at Boston. Pendi 
the arrival of the local fire-brigade, the railway men csonlalinal 
the services of a locomotive, and brought to play upon the confla- 
gration a powerful steam jet, with excellent results. 


Tue gold output of New South Wales during May 
amounted to 17,636 0z., valued at £60,757, as compared with 
14,641 0z., valued at £52,262, in May, 1899. The yield for the 
last five months was 141,434 oz., valued at £494,257, as compared 
— a oz., valued at £497,890, in the corresponding period 
of last year. 


DurinG last month Scotch shipbuilders launched 31 
vessels, of 60,381 tons gross, against 27 vessels, of 26,545 
tons gross in April, and 38 vessels, of 58,919 tons gross in 
May last year. For the year so far Scotch builders have launched 
121 vessels, of 186,856 tons gross, against 217,745 tons gross in the 
corresponding period of last year, about 176,536 tons gross in 1898, 
og 127,487 tons gross in 1897, and about 172,942 tons gross in 


WE regret to have to announce the death of Mr. Charles 
Barry, architect. The deceased was the eldest son of the late Sir 
Charles Barry, the architect of the Houses of Parliament, and was in 
his seventy-sixth year. Mr. Barry received his professional training 
under his father, to whom he acted as assistant for many years. 
He was born in 1823, and among his larger undertakings are 
Burlington House, Dulwich College, the Industrial School at 
Feltham, and the new building of the Institution of Civil Engineers. 


New laws have recently come into force in Switzerland 
to govern the gener = of motor carriages. There are four 
regulations, as follows :—(1) Every autocar must be tested by the 
authorities, (2) The driver has to be in possession of a legitima- 
tion. (3) Every autocar must be fitted with two lamps, one with a 
white and the other with a green glass. (4) To every automobile 
must be affixed a pe bearing the name and address of the owner. 
It will be noticed that nothing is said in the regulations as to 
speed. 

A REMARKABLE development has taken place in the 
shipment of cotton to Manchester by the canal. The total of 
American and Egyptian cotton imported at Manchester this 
season has been 526,000 bales against 382,000 bales to the same 
date last season, an increase of 144,000 bales. This increase is 
the more remarkable on account of the decrease of over 35 per 
cent. in the importation of American cotton into this country this 
season. The facilities provided for dealing with such an unusual 
supply are, unfortunately, inadequate at the Manchester Docks. 


EXPERIMENTS with soft capped projectiles were con- 
ducted by the United States Naval Ordnance Bureau three years 
ago. In every case the capped projectile penetrated deeper into 
the target than did the uncapped projectile. The targets were 
plates of face-hardened armour. Various ranges were employed, 
the perforation being obtained with normal impact. Service 
muzzle velocities obtained from smokeless powder were used. Soft 
caps for armour-piercing shells were provided for the American 
ships in the Spanish-American War, but were not used, as no 
occasion arose where uncapped shells were not suitable. 


A CORRESPONDENT of the Times furnishes some par- 
ticulars of the work of the steam sappers in South Africa. He 
says that seven traction engines have n at work for some time 
hauling stores across the bare veldt. Between them they do 5000 
ton-miles of profitwork per day, which is equivalent to each engine 
hauling 35 tons twenty miles daily. The cost of carriage by 
bullock train is 3s, 3d. per ton-mile, so each engine is earning £114 
per day. Its working cost cannot amount to the odd £14 even at 
war prices, so that the traction engine must pay for itself in ten 
days, or for itself and train and carriage out twice in each month. 


A GERMAN contemporary calls attention to a new form 
of arc lamp, in which it is — to avoid the disadvantage, common 
to all arc lamps hitherto used, of having to periodically renew the 
carbons. The new lamp consists of a vacuum bulb, in the interior 
of which, in place of the customary carbon rods regulated in their 
feed by means of complicated mechanism, are two L-shaped 
aluminium arms pointed with platinum. These arms are regulated 
by a simple pendulum arrangement. The lamp casts no shadow, 
and there is said to be practically no wear of the incandesced 
portions. The inventor proposes to employ the lamp in a horizontal 
position. 

EneuisH builders in May launched 28 vessels, of 
77,974 tons gross, against 25 vessels, of 52,987 tons gross in April, 
26 vessels, of 71,259 tons gross in May last year, and 29 vessels, of 
71,610 tons gross in May, 1898, For the five months English builders 
have launched 106 vessels, aggregating 266,726 tons gross, as com- 
pared with 125 vessels, of 319,891 tons gross, in the correspondi 
period of last year, 135 vessels, of 307,496 tons gross, in 1898, an 
257,500 tons gross in 1897. For the year so far there have been put 
into the water in the United Kingdom 228 vessels, of 482,082 tons 
gross, as compared with 267 vessels, of 578,193 tons gross, in the 
first tive months of last year. 


As the result of a series of experiments, Herr Schild, 
of Bochum, states that coking coals that cake well may be trans- 
formed into coals that, while they afford coke, cake but slightly or 
not at all. This is effected by long-continued washing, or still 
better boiling, with large quantities of water, for which purpose 
water containing chloride of magnesium is specially suitable. By 
vaporising the whole of the wash-water, a substance is obtained 
which, added in dust form to the badly-caking coal, almost com- 
pletely restores its former caking capacity ; and it is indeed pos- 
sible that the original caking capacity may even be exceeded if 
the substances washed out of a larger quantity of coal be added to 
a smaller quantity of coal. 


Tests have recently been made in the United States 
with a soft-nosed projectile, invented by Mr. J. G. Johnson. It is 
claimed that through the use of a soft steel cap over the hard point 
of the projectile, a bed to hold the point in place as it enters the 
armour is formed. This permits the projectile to strike the plate 
squarely, prevents glancing and wobbling, and serves as a lubricant. 
The principle is the same as that applied in driving a needle 
through a coin by means of a cork, which holds the needle in place, 
keeping the point firm against the metal. The Marine Review 
states that Mr. Johnson will not sell his patent rights to any nation 
except the United States, and his process is believed to be suffi- 
ciently involved to prevent successful imitation by ordnance 
experts. 


Tue Home Secretary has framed a number of 
regulations relating to the keeping, conveyance, and use of 
petroleum in connection with light locomotives. The new rules 
provide that petroleum spirit shall be kept only in metal vessels of 
substantial construction, properly labelled ; that it shall be stored 
in buildings separated from dwelling-houses ; that the amount 
kept in any one storehouse shall not exceed sixty gallons at any 
one time ; that the filling of a vessel with petroleum spirit shall 
not be carried on in the presence of any fire or light capable of 
igniting any inflammable vapour arising from such spirit, and that 
every precaution shall be taken to prevent accidents by fire or 
explosion. The regulations come into operation on the 15th inst., 


and take the place of those of 1896, which are repealed, 


MISCELLANEA. 


Tue river Indus is now bridged at three points, Attock, 
Sukkur, and Kotri. 


THE average price of coal at Warsaw is at present 50 
per cent. higher than at the same date last year. 


THREE departments of the Illinois Steel Company’s 
mills in South Chicago have closed indefinitely, throwing three . 
thousand men out of work. . 


On Wednesday the Grimbsy Town Council decided to 
join the local landowners in providing a yearly subsidy towards the 
interest of a portion of the capital to be expended in connection 
= the making of the new docks proposed by the Great Central 

ilway. 


Tue local water company of Newcastle is adding largely 
to its storage capacity by the construction of additional reservoirs 
at Redewater. The daily consumption of water is 22,000,000 gallons 
for all purposes. The new reservoirs will give two billions of gallons 
extra storage. 


Tur Waterworks Committee of the Derby Corporation 
announce that their costs in connection with the promotion last 
year of the Derwent Valley Water Bill amount to £30,086. Thisis 
exclusive of the town clerk’s own charges, particulars of which are 
not yet to hand. 


_ In the month of April last 2158 vessels, measuring 
266,412 register tons net, used the North Sea and Baltic Canal, 
against 2176 vessels and 250,632 tons in the corresponding month 
of last year. The dues collected amounted to 133,192 marks net, 
against 127,025 marks, 

THE Bill to empower the Governor of the Brazilian 
State of Para to runa line of steamers between Para and New 
York for a period of twelve years, with a yearly subsidy of 
70,000 dols., has been passed by the Legislature. It is stipulated 
that the boats must perform at least twelve round voyages in the 
first year, and at least twenty-four such in every succeeding year. 


Tue Middlesbrough sanitary inspector has presented 
a report upon the question of smoke from the works in the town 
and the possibility of its prevention. The report intimates that 
he has visited works at other towns and inspected numerous smoke- 
prevention appliances at work. He is satisfied from what has 
come under his notice that a great improvement could be effected 
in Middlesbrough. 


Ir is understood at Portsmouth that further experi- 
ments are to be made on the Belleisle. The next trials will be with 
torpedoes, the object apparently being to ascertain the effect upon 
a warship if a torpedo exploded before being discharged from the 
tube. Torpedoes fitted with war-heads are tobe placed in the 
Belleisle’s tubes, and these will be fired at by small guns in order to 
explode the gun-cotton charges in the heads. 


Four engineers, employed under the Board of Works 
on the Balfona Railway line from Letterkenny to Burtonport, Co. 
Donega!, on Monday drove to explore Horn Head. ‘They 
descended the cliff safely, and three reached the summit again 
without accident. The fourth, named Manners, a native of Inver- 
ness, caught a piece of rock, which gave way. He fell 70ft. on to 
the jagged rocks beneath and was instantly killed. 


THE Compania Trasatlantica, of Barcelona, has started 
a new direct line of steamers between New York, Spain, and Italy. 
The pioneer boat left Genoa on April 30th, and instead of calling 
at Las Palmas, Porto Rico, Havana, and Vera Cruz, went on to 
New York direct. This company possesses twenty-five steamers 
altogether, and it is stated that the fleet is to be increased, and 
the voyages to and from New York made more numerous. 


THE erection of a new battery has been commenced on 
the Isle of Grain by the War Department for protecting the 
entrances to the rivers Thames and Medway. A site has been 
chosen between Grain Fort and Grain Wing Battery. The new 
defence works will be equipped with the latest type of breech- 
loading and quick-firing guns, and will command the Nore and 
the channels leading from the North Sea into both rivers. 


THE question of the supply of electricity for lighting 
and traction purposes in Warsaw was decided last February. 
Eight firms, of which three were local, competed, and the conces- 
sion, pending the approval of the Ministry of the Interior, was 
granted to a German firm. All streets are to be lighted by 
electricity, the horse trams replaced by electric trams, and the 
mileage considerably increased. Notone British firm was amongst 
the tenderers for this undertaking. 


At Skipton last Saturday the driver of a motor 
carriage was charged with not giving “audible warning” of his 
approach. Defendant was in charge of an 8 horse-power motor 
car, containing seven passengers, in the neighbourhood of Bolton 
Abbey, and was the cause of two horses bolting. Another horse, 
attached to a carriage in which an aged clergyman was riding, also 
bolted, and the motor car also ran into another carriage, breaking 
one of the shafts and a spoke. Defendant, who did not appear, 
was fined 20s. and costs. 


A VALUABLE find of rich veins of iron ore has been 
made at Marton, between Barrow and Ulverston, in Lord Derby’s 
royalty. Two boreholes have been sunk, and in the first hole solid 
ore was struck only a few feet from the surface, and was found to 
be of good quality. The borers continued their operations, and 
for 25ft. 6in. have gone through fine hematite blast ore, and have 
not yet ascertained its full extent. At the second hole ore was 
struck at a depth of 120ft. It has been proved to be 38ft. in 
thickness, as far as the borers have gone. 


A synpIcaTE has been formed for the purpose of con- 
structing at Barry a dry dock of extensive area, and capable of 
receiving, docking, and repairing the largest vessels afloat. The 
undertaking is supported by influential shipowners. The dock, 
says the Western Mail, will be constructed on land, to the east- 
ward of the present docks, and about 350 yards from the entrance 
to those docks. Vessels will enter the dry dock free of dues to 
the Barry Railway Company. The site has been pronounced an 
excellentone. The contemplated expenditure is between £250,000 
and £300,000. 


Tue British Consul at Warsaw states in his last report 
that nearly all the efforts which have been made to introduce the 
use of motor cars have failed on account of the bad state of the 
Polish roads. The motor car service between Piotrokoff and Kalish 
was discontinued after about a week’s trial, and that between 
Wloclawsk and Lipno was completely abandoned. It is more than 

robable, says the report, that there will be no opening whatever 
for a long time to come for motor car builders in this district ; first, 
because running them is too expensive, and, secondly, on account 
of the duplonitle state of the Polish roads. 


Tue subject of an augmented water supply for Wolver- 
hampton has occupied the attention of the Corporation Water 
Committee for some years. Up to now the supply has been 
obtained from wells at Cosford, which yield in good seasons 
3,000,000 gallons per day ; and at Tettenhall and Goldthorn Hill, 
which produce about 250,000 gallons. The output of the wells is, 
however, found to be inadequate at times, and the Committee now 

ropose to submit for the approval of the Corporation a scheme 
for deepening the wells at Tettenhall. They were sunk by the old 
waterworks company half a century ago, and it is believed that if 
they are sunk to a much greater depth the output will be greatly 


increased, 
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an advertisement measures an inch or more, the charge is 10s. per inch. 
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Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

letters relating to Advertisements and the Publishing Department of the 


Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Bditor of THE ENGINEER. 
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PUBLISHER’S NOTICES. 


** With this week’s number is issued asa Supplement a Tio-page 
Engraving of an Express Engine, Great Eastern Railay, Paris 
Exhibition. Every copy as issued by the Publisher includes a 
copy of this rp gaa and subscribers are requested to notify 


the fact should they not receive it. 


*,* LaTest TYPES OF THE BRITISH FLEET.—Our two-page coloured 
_ lement, representing H.M. ships Formidable, Drake, and 
Albatross, may be had, F aeaae on superior paper, upon a roller, 
price 1s., by post 1s. 1d. 


*," If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prom 
information of the fact to the Publisher, with the name of the 
Agent through whom the r is obtained. Such inconvenience, 
if suffered, can be obtaining the paper direct from 


this office. 
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that answers received by us may be forwarded to their destination. No 
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REPLIES. 


E. A. pE P.—The Rider engines used to be made in this country by Hay- 
ward Tyler and Co., 90, Whitecross-street. Your best course wou 
be to write to them. 

B. W.—The engine does not know anything of how the water gets into 
an injector condenser. The lift of 10ft. will not absorb power from the 
engine, but it may injure the vacuum if there chances to be an air 
leak in the suction pipe, and the delivery into the condenser will, other 
things being equal, be diminished. 

C. H. D.—We know of no recent sectional illustrations of the Parsons 
turbine. Mr. Parsons has read several papers on the subject, but has 
given no drawings of the internal arrangement. We believe it ie many 
years since any drawings were published. Why not write to the 
works, Newcastle-upon-Tyne, and see if they can help you ? 

J. 8. (Coal and Engineering).—The first thing that “‘ the hard-headed and 
capable man" of whom you write will want is a definite explanation 
of the method by which you propose to reduce the United Kingdom’s 
consumption of coal by one-half. Su you begin with the modern 
blast furnace, and give us an idea of your system of making pig iron. 

W. P. P.—By moderate you probably mean one of the smaller colleges, 
the larger ones are, we believe, practically closed to foreigners. There 
is such a college at Mittweida, in Saxony, which is well spoken of for 
mechanical and electrical engineering. The German Consul in 
London, 49, Finsbury-square, would probably be able to give you all 
information. 

8. M. (Walthamstow).—You cannot do better than pay a visit to the 
Patent-office Library and consult Bourne’s “ Treatise on the Screw Pro- 
peller.” The opinion of the whole engineering world has settled down 
in favour of a three-bladed screw. A few shipowners still favour the 
four-bladed and the two-bladed, but this does not affect the broad fact. 
The difficulty of the propeller problem is that a ship and her screw or 
screws must be regarded as one, and for each ship there is some screw 
better than any other. 

E. J. B. (Coventry).—You can get an appointment as junior —_ on 

ship without any training whatever if a shipowner pleases to 
send you to sea, But you can obtain no certificate from the Board of 
Trade without passing through shops where marine engines are built. 
You can obtain full information by applying to the Secretary to the 
Marine Department of the Board of Trade, Whitehall. As to getting an 
appointment, that is really a question of interest more than anything 
else. In the North, as a rule, no premium apprentices are taken. 

J. J. K. (Birkenhead).— Questions of priority of invention cannot be dis- 
cussed with advantage in the pages of technical journals, they can only 
be decided, if at all, in the law courts. The statement that you were 
the first to use oil fuel without altering the furnace is extremely vague, 
everything turns on what you mean by “altering.” Aydon more than 
twenty years ago made steain in Cornish and Lancashire boilers with 
no more substantial alteration than bricking over a part of the grates. 
Why not write direct to the persons who you say are infringing, and 
tell them you will take legal measures to eudorce your rights? 


INQUIRIES. 


SMALL STEEL CASTING PLANT. 
Sir,—Can any of your readers give me iculars of the furnaces, &c., 
required for melting up scrap steel, and making small steel castings ? 
The plant required is for the Colonies. INQUIRER. 


FELT’S LUBRICATORS. 
Srr,—Will any reader kindly inform me who is now the manufacturer 
of Felt’s lubricators for engines ? 
Belfast, May 30th. J. F. i. 


CUSTOM IN THE IRON TRADE. 

Sir,—I should be much obliged if, through the medium of your 
columns, any reader would let me know whether there is any custom in 
the iron trade which frees the seller from any responsibility for damages 
in case of steel plates not being up to sample or warranty, beyond re- 
placing the same free of cost, or, in other words, a custom which prevents 
the buyer from recovering damages for expense incurred in connection 
with plates which afterwards prove faulty. 

London, May 81st. A. 


MEETINGS NEXT WEEK. 


Society oF Enotngers.—Monday, June llth, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall. Paper, ‘“‘ Notes on Electric 
Traction,” by Mr. Algernon Hamo Binyon. 

Tue InstiTuTR OF SANITARY ENGINEERS.—Wednesday, June 13th. The 
following meetings will be held :—General Purposes and Finance Com- 
mittee at 8.30 p.m.; Election Committee at 5 p.m.; Half-yearly General 
Meeting at 7 p.m. 

Tue IncorporaTED Gas InstituTE.—Tuesday, June 12th, at 10.30 a.m., 
and Wednesday, June 13th, at 10 a.m. Papers, ‘‘ Automatic Stoking and 
Inclined Retorts,” by Mr. W. R. Chester, of Nottingham ; “‘ Roofs for 
Retort Houses,” by Mr. A. T. Walmisley, of London; “Some Disputed 
Points amongst Gas and Water Experts,” by Mr. J. Wilkinson, of Drigh- 
lington ; ‘‘ Naphthalene from the Retort to the Point of Deposition,” by 
Mr. William Young, of Peebles.—Wednesday morning, Lecture on ‘“‘ New 
Gas,” by Mr. W. H. Y. Webber. 
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THE COMMERCIAL VALUE OF FINISH. 


WE have more than once dealt in these pages with the 
question of finish in steam machinery—not so much, be 
it observed, with finish itself as with its implications. 
The word is used now and then in a vague and, therefore, 
unsatisfactory fashion. In its legitimate sense it stands 
for the outcome of first-rate design and workmanship. 
It represents at once the accuracy of machine tools, the 
judgment of the designer, and the intelligence and manual 
skill of the workman. For finish means very much more 
than polish. Its illegitimate significance is glitter. With 
this latter aspect of it we have nothing todo. What we 
have said before has principally borne relation to the details 
of production. But the Paris Exhibition renders thought 
in a new direction almost unavoidable. We have there 
before us steam engines which at once suggest to the 
trained eye that perfection has been reached, while to 
those hitherto unused to the beauty of machinery they 
unfold a prospect of undreamed-of possibilities. It is as 
though the man who had drunk small beer all his life 
tasted champagne for the first time. It is certain that 
foreign steam users like this magnificence. It is equally 
clear that very little importance is attached to it in this 
country. We cannot walk through the machinery halls 


of the Paris Exhibition and avoid asking ourselves what 
is the reason for this disparity of opinion. 

It is quite out of the question to give an exhaustive 
reply to this question. Much depends on the idyosyn- 
crasy of race. Some nations delight in beautiful things, 
and others do not. As a whole the peoples of the Conti- 
nent of Europe have a far higher sense of what is called 
artthan we have. The artist who is not an engineer 
must quite fail to realise the fact that steam engines may 
be as beautiful or as ugly to some eyes as statues or 
pictures, land scenes, or sea scenes, are toothers. Butitis 
so, nevertheless; and just asin this country we find among 
our wealthy manufacturers men who pride themselves on 
their horses or pictures, so in France, Germany, Austria, 
or Belgium, we find men who boast of the perfection of 
their steam engines, and think-money spent on their 
glorification money well spent. But there is much more 
than this motive, powerful as it is, favouring beauty of 
design and perfection of workmanship. There is a 
deeply-rooted belief that these things are sound invest- 
ments. The visitor to the Exhibition at a casual glance 
sees only the delightful proportions and tasteful treat- 
ment of the outside of the engine. But those who can 
go, so to speak, below the surface, and have opportunities 
of exainining the insides of the engines and the way in 
which they are put together, will learn further that an 
admirable outside is on the whole excellent evidence that 
the inside also is very good. In a word, it may be taken 
for granted that a highly-finished steam engine of 
beautiful design must certainly be a very excellent piece 
of machinery as well. Cylinders bored out of truth, 
badly-fitting pistons, rods not truly round, and so on, are 
not likely to pass muster with a maker who attaches the 
utmost importance in the drawing-office to the elegance 
of every curve and the accurate proportioning of every 
rubbing surface to the work it has to perform. 

On former occasions we have pointed out that really 
accurate workmanship goes far to pay for itself. When 
fly-wheels can be put on and taken off by hydraulic pres- 
sure as often as we please, and are quite secure without 
a key, it is evident that the cost of fitting fly-wheels to 
shafts is reduced to the lowest point, as far as manual 
labour is concerned. When we find cylinders so truly 
bored and pistons so well carried and so accurately fitted, 
that they will run for ten years for fourteen hours a day 
without needing new rings, we feel that great advantages 
are gained by both the maker and the user. Yet, when 
all these claims have been conceded, it is still not un- 
natural that the visitor to the Paris Exhibition should 
say, Cui bono? Is all this charming finish worth having ? 
Why this massiveness? Are the engines more econo- 
mical with it than they would be without it? It is well, 
we think, in such a case as this, with such a problem 
before us, to abandon our own opinions, and take account 
of the verdict of at all events a large section of the world 
as the sounder guide to the truth. After all, as we 
pointed out last week, the real arbiter in these 
matters is the purchaser. It is indisputable that engines 
made by the leading foreign firms are more expensive than 
those made here. We are assured by those most in 
touch with the purchasers of steam engines, that neither 
public nor private companies, corporations, nor town coun- 
cils at home, will pay for the finish which is not only 
paid for but insisted upon abroad. Are we to assume 
that we are right and the rest of the world wrong? That 
would be, to say the least, rash. It would appear that 
the foreigner not only wants a better steam engine than 
is made in this country, but that he is quite willing to pay 
a better price for it. Curiously enough, this rule seems to 
apply to stationary engines only. The European loco- 
motive is, as a rule, neither so well designed nor so well 
finished as the English locomotive, and the United States 
railway engine can compare with neither. We do not 
think that the British electric light engine is necessarily 
less economical in fuel than the engines of Switzerland 
or France, Belgium or Germany. We have reason to 
believe, however, that the engines of continental makers 
cost less for repairs and general upkeep. But the point 
of interest to engine-building firms in this country is 
really neither the relative economy nor the relative 
durability of the two types of engine. If Great Britain 
wishes to do business in foreign markets with her steam 
machinery, then she must beyond question supply what 
the foreign purchaser wants. Let us put on one side the 
question of tariff. A duty has to be paid whether the 
engine is or is not well made. It is admitted that 
foreigners are quite prepared to give what are really long 
prices for that class of engine which they like. Is it not 


worth our while to make a bid for this custom? Not. 


long since we were told by an engineer in this country 
that it was not worth his while trying for foreign trade, 
‘“* My engines,” he said, ‘‘ are not pretty enough to catch 
the foreigner’s taste ’’"—to us a very unsatisfactory answer. 

It is not necessary to assume even for a moment that 
British steam engines are not as good as ever they were ; 
but it is quite certain that continental and American 
engines are much better than ever they were ; and it 
would be unwise to admit that purchasers even in this 
country will remain always content with English methods. 
The story of the Glasgow contracts is fresh in our minds. 
How does it happen that American builders have supplied 
and are supplying so much electric generating plant? 
Why should it be said that United States engines are 
better than British? The steam user, be he whom he 
may, who visits the machinery halls of the Paris Exhibi- 
tion will undoubtedly have his eyes opened to facts 
of which he now perhaps knows little or nothing, 
and when two or more firms tender for an important 
contract, it may well be that the firm with the 
highest reputation for the finish and beauty of 
its engines will win. The warmest admirer of British 
engine practice—and we know and appreciate its 
sterling qualities—cannot fail to see that the continental 
engine is infinitely attractive to competent judges. The 
tinsel and gingerbread, the weak and complicated design, 
the disproportionate parts of a few years ago have dis- 
appeared. That the improvement is appreciated is beyond 
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question. Engineers are not fools, and the class of work- 


manship of which we write with admiration has not been | continues to advance in prosperity, and the extension 


adopted as the rule instead of the exception without ex- 


cellent reasons; or, at all events, reasons which appear | rapidly pushed forward. 


excellent to the great continental engine-building firms. 
It is nothing to the point to urge that the English engine 


is just as good as the foreign in all respects, and better in | ment of old ideals implies a tremendous wrench, it is not 
some. We do not dispute the proposition. We have heard | possible to go fast; but there need be no quarrelling with 


it stated that high finish was merely a matter of senti- 
ment. It is none the less worth consideration. On the 
contrary, seeing how important is the part played by 
sentiment in the affairs of the world, more worth atten- 
tion. A connecting-rod would answer its purpose per- 
fectly if it were left rough from the hand of the smith. 
Hypercriticism might demand a coat of gas tar, while 
chemical considerations anent corrosion might suggest 
galvanising. But we do not think any engine builder in 
this country would go far enough in contempt of senti- 
ment to turn out steam engines with galvanised connect- 
ing-rods. 

After all, steam engines are like most other things 
offered for sale. The desire of the buyer is largely in- 
fluenced in intensity by their appearance. 


CHINESE RAILWAY PROGRESS. 


On the subject of the “ awakening ” of China we have 
never been very sanguine. The analogy from the experi- 
ence of Japan was hardly convincing, because it ignored 
certain radical differences in the temperament of the two 
peoples. At the same time it seemed quite clear that, 
could the nation be: purged of its rotten administration, 
and the Government be re-organised upon a reasonably 
clean and receptive, if not progressive, basis, great things 
might be hoped from the country in the way of material 
development. Unless we take the law of might as our 
moral code,-and leave the law of right to look after itself, 
the position can scarcely justify the seizures of territory 
which have been made since the war with Japan; but 
really it seemed almost to justify the suggestion that 
China should be coerced into progress for her own good. 
Here is a country extending over nearly a million and 
a-half square miles, with mineral and agricultural re- 
sources capable of infinite expansion and as yet practi- 
cally untapped, with a population of nearly four hundred 
millions, who would be only too willing to purchase our 
productions and sell us their own if communication 
with them were only rendered convenient and cheap. Of 
course, there was a selfish motive actuating the would-be 
regenerators of the empire, and they were the first to 
admit it; but the benefit promised to be mutual, with the 
certainty that, soon or late, the larger share would fall to 
the Chinese themselves. Some coercion was practised 
in connection with the railways, for, of course, the con- 
cessions had to be wrung from the Tsung li Yamen by 
what is euphemistically termed “ diplomatic pressure ” ; 
and advantage has already accrued to the trade of 
China, although as yet relatively little has actually been 
accomplished in the way of railway construction. Lines 
aggregating some thousands of miles have been sanctioned 
and are in course of formation, but the distance in 
operation just now is no more than 600 miles. We 
believe there is no real ground for the assertion that they 
are earning a net average of 14 per cent. on the capital 
outlay, but that they are attracting large volumes of traffic 
is undoubted. The present troubles with the ‘“‘ Boxers,” 
otherwise the Big Sword Society, one of the secret 
organisations which seek to drive out the interloping 
foreigners and leave “China for the Chinese,’ may 
quite conceivably interfere with trade, and in fact the 
rioters have already damaged the railway near Tientsin. 
But the energetic action of the European, American, 
and Japanese Governments should soon quell them. 
The railways in existence had much to do with the very 
great increase of trade last year, and the clear inference 
is that more railways will prove a stimulus to still further 
expansion. The thing is a truism almost, but it is 
always well to have proof from particular quarters, and 
it is interesting, therefore, to find that the report of the 
Imperial Maritime Customs for last year has something 
t2 say on the subject. The writer of that report says 
that ‘‘ the important changes which will be brought about 
by the extension of railways have already been proved ;’’ 
and he adds this,‘ It is found that immediately trains 
are run, districts through which there was comparatively 
little traffic, such as between Paotingand Pekin, suddenly 

commence to hum with life and activity, and there 
springs up a flourishing trade which was formerly un- 
dreamed of and impossible for want of cheap transport.” 

This is the universal experience, and it is satisfactory to 
find that China is no exception to the rule, in spite of all 
we have heard about hatred of the foreign devil and his 
‘steam demon on wheels.” Newchwang and Tientsin 
have promptly responded to the stimulus of better means 
of communication. Although suffering from a severe 
outbreak of plague, the trade of the first-named port for 1899 
was valued at 48,357,000 Haikwan taels, compared with 
32,441,000 taels and 26,358,000 taels for 1898 and 1897, 
respectively. The trade of Tientsin increased from 
55,059,000 taels in 1897 to 63,064,000 taels in 1898, 
and 177,604,000 taels last year. Newchwang is on 
the Gulf of Pechili, and with the aid of the Russian 
line can be made the distributing port for the whole 
of Manchuria. This line is completed as far as Mouk- 
den. Tientsin is the granary for: the capital, and 
isto be the virtual terminus of the trunk line to Hankow, 
as well as, ultimately, of other similar lines north and 
west. The Hankow line, otherwise the Lu-Han, makes 
steady progress, and within three months from now 
trains are expected to be running as far south as Ching- 
ting. The difficulties in the southern section, where 
extensive tunnelling is required, make construction 
slower there, we are told, but rails have been laid for 
40 kilometres northwards from Hankow; the track is now 
being made as far as Sinyang—to which place it is hoped 
to run trains within two years—and the whole line of 
1200 kilometres is to be completed in five years, includ- 


River. The line between Taku, Tientsin, and Pekin, 


beyond Shanhaikwan towards Newchwang is being 
“Yingkou, the real port of 
Newchwang, will shortly be connected by rail with the 
capital.” In a country like China, where the abandon- 


the rate of progress made. It appears that difficulties on 
the subject of control are hampering the concessionaire 
of various lines other than those named, but these, we 
may expect, will soon be satisfactorily arranged, and as 
the Statistical Secretary of the Maritime Customs says, 
‘“‘ there is no longer any doubt that the effect of cheap 
transport will lead to an enormous development of 
China’s trade.’ As the benefits show themselves more 
and more, such native opposition as there is must vanish, 
and while we do not anticipate any great awakening, we 
certainly do look for a large accession of trade, develop- 
ment of the country, and an increase in the individual 
standard of comfort resulting from a greater purchasing 
power per capita. It must be a generation or two, at 
least, before we see even the more accessible parts of the 
empire properly opened up to steam communication, and 
the country must provide facilities for internal intercourse 
in place of the /ikin and other obstructive taxes at present 
in vogue. But slowly these reforms are bound to come, 
and then we shall have a victory for commerce such as 
we have never witnessed hitherto. We have left political 
issues out of consideration. They are not of much con- 
cern for our argument further than this, that almost any 
change that may happen must necessarily be for the 
better commercially. It could scarcely be for the worse. 

An incident of much significance in the opening up of 
China is the increase of mining and manufacturing activity 
which will follow the provision of easy communica- 
tion. The Yangtse is facilitating this development, or 
rather the Yangtse has rendered possible such develop- 
ment as has been made hitherto. There can be no two 
opinions as to the value of this great river; but with 
feeder lines of railway from the centres of production to 
the treaty ports situated upon it, its possibilities would 
be multiplied a thousandfold. There remains the ques- 
tion of tapping the provinces in the extreme south-west. 
The parts bordering upon India and Russia are too remote 
and too little susceptible of the blessings of railways to 
afford any hope of an early entry into the scheme of 
civilised things. But the provinces of Yunan and 
Szechwan are readily accessible. The French in Tonking 
have talked much about a line which shall tap them, and 
soon or late our own railway from Burma will be carried 
into Chinese territory. This line will ultimately, we 
suppose, be carried either to Canton or to Hankow. The 
commercial prospects of a railway connecting Burma 
with the south-western parts of China seem to be very 
promising. Hunan has been described as a wretchedly 
poor country, but this is an error. The resources of this 
province are not agricultural, but mineral. In the Kuo 
Chiu tin mines alone, before the Mohammedan rebellion, 
there were employed no less than 100,000 men. Apart 
from the mineral wealth that the railway would tap in its 
course, an enormous trade must follow the opening of 
communications between Burma and the Yangtse Valley. 
The people of Szechwan at least are well off, and among 
them are distributed annually very large quantities of 
European manufactures. These goods have to come up 
the Yangtse to Ichang, a distance of 1000 miles from the 
sea, and are then distributed by human transport over 
bad roads and paths, the result being that their price is 
often increased 100 per cent. over their value when 
landed at Shanghai. Apart from the question of com- 
mercial success, which is not seriously open to doubt, 
this railway will increase British prestige in the Yangste 
Valley to an enormous extent. 


HOW TO INVENT. 


THERE are few subjects more attractive than invention’ 
To the scientific engineer it is, perhaps, the most fascinat 
ing of all employments. We say scientific, because there 
are thousands of engineers whose form of engineering is 
foreign to all science except that of money making. In- 
vention, if it ever had any charm, has lost it for such 
men. But to the young man, with his future before him, 
a fairy-land is opened by invention. It is his Golconda. 
And to the older man, whom experience has taught that 
the success of invention lies not in inventing—that the 
profitable use of invention is its only value—scheming, 
devising, planning this thing and that, is the best recrea- 
tion he knows. 

In the current issue of Cassier’s Magazine we find an 
article by Mr. W. H. Smyth, on “ Practical Inventing,” of 
which the least that can be said is that it is interesting. 
Mr. Smyth rides his hobby too hard, and at an exciting 
finish gets a heavy fall. The object of his paper is to 
show that invention is due to a process of logical reason- 
ing, and that it proceeds step by step. He takes the case 
of the hydraulic dredge, which seemed to spring suddenly 
into existence some twenty-five years ago, ‘‘and has 
since suffered no substantial or material change,” and, by 
a synthetic method, re-makes the invention from the 
material the inventor had at his disposal. And further to 
sustain his object of advancing suggestions in systema- 
tising inventive effort, he takes a case to which to apply 
his method. Mr. Smyth is certainly audacious. 
If his method is worth trying at all it is worth 
trying well. “The proposition is either of universal 
application or it is fallacious. The same laws which 
govern the falling of a pin keep the planets in their 
orbits. There need then be no hesitation in trying 
this little experiment on a large problem.” The 
invention of a heat motor, which will utilise the 80 to 90 
per cent. of heat energy now wasted, is the problem 
attacked. It is scarcely surprising that Mr. Smyth's 
methods leave us as much in the dark as to how this is 
to be done as we were before. We are told that the 


cylinder adapted to permit of varying expansion com, 
mensurate with varying initial temperatures; (9) , 
piston in such a cylinder sensibly mobile to initial nove 
ment; (8) transmitting association between sych 
piston and power-utilising means as will admit of the 
resistance being applied with increasing instead 
diminishing intensity, commencing at nil ;” and our atten. 
tion is called to the fact ‘that these requirements gz, 
the exact opposite of the conditions which obtain jy 
present practice and construction.” We are they 
invited to ask ourselves if in nature or art elements exist 
the association of which will satisfy these requirements 
and we are told that “if they do, and they come within, 
the consciousness of a logical mind directed to this want 
the ideal motor will result as a simple series of logical 
syntheses, as naturally and evitably as. chemical je. 
action.” It is only fair to state that Mr. Smyth 
intimates that the case is to be considered merely gs 
suggestive. Even on this basis, does it help us at all 
and does it lend any force to his proposal, as we under. 
stand it, for the establishment of a college of invention? 
We think not. 

The method suggested is one which the ordinary trajp. 
ing of an engineer blessed with common sense would 
teach him. It is surely nothing new in invention {o 
make a schedule of our requirements, and consider the 
means we have at hand for meeting them. It is done 
every day in every drawing-office in the kingdom when 
some improvement on an existing design has to be made, 
and it is done, moreover, by every person who sets him. 
self down to devise a machine to effect a new purpose, 
His mechanical training has taught him this method as 
surely as contact with other men has taught him to speak 
and write their language without studying its synthesis 
and analysis, or habit and heredity have taught him to 
walk upright without learning anatomy, and he uses hig 
knowledge in just such an intuitive manner. 

Invention may be divided into two distinct classes— 
invention proper, and improvement or secondary inven. 
tion. To take cases, Watt’s centrifugal governor was an 
invention of the first order, Porter’s addition to it was 
only of the second class. It was an improvement on 
Watt's design to suit it to special conditions. Even 
Hartnell, when he altered the design, adhered to 
the fundamental parts of Watt’s type. The principle 
or spirit of the invention was the use of centrifugal force, 
and if patents were obtainable for a principle, then Watt 
would have possessed a master patent. But it has been 
wisely ordained that principles cannot be protected. The 
majority of inventions are consequently improvements— 
and are so described officially—of existing mechanisms or 
methods. Many of the patents for such modifications 
are, we all know, intrinsically of no more value than the 
paper on which they are printed. Were they ever con- 
tested they could not be supported for a moment. 
Calling them patents is simply “ bluff,” and has for its 
objects the prevention of other persons’ enterprise in the 
same direction, and to raise the value in the eyes of non- 
technical purchasers. Such patents are granted on the 
ground of some small improvement or alteration effected 
in the drawing - office, and the value of such in: 
vention may, curiously enough, be very considerable, 
It would be safe to say that by far the largest 
percentage of successful inventions are made by persons 
who have at hand the means of testing their designs and 
bringing them to perfection, or rejecting them at once as 
valueless. Very few indeed are the inventions which 
spring complete from the head of the schemer. Success is 
generally achieved after the expenditure of much time 
and money, and the chance which an “ outsider "’ has of 
making a valuable patent is, therefore, rather remote. 
This point was well brought out in an address recently 
delivered by Professor G. F, Fitzgerald. It will be worth 
while to quote a passage in which he takes a special case. 
‘“The development of dynamos from Faraday’s dis- 
covery required expensive experiments, and to test their 
efficiency on a large scale required very expensive experi- 
ments indeed. It was not possible to conduct experiments 
that would be of much practical use on the small scale on 
which laboratory experiments have to be conducted, on 
account of the miserable pittance that is at the command 
of scientific laboratories. The only opportunity of con- 
ducting experiments on a large scale is when an inventor 
can control capital, as, for example, if he himself is in the 
position of an engineer to some wealthy body whose 
money he can employ on experiments. Jacobi and 
others spent a good deal of money, no doubt, on experi- 
ments in power distribution by electro-magnetic engines, 
but their expenditure, though quite considerable as com- 
pared with the usual run of laboratory experiments, was 
as nothing compared with the enormous sums spent by 
the pioneers of modern electro-magnetic machinery on 
their experiments.” The speaker also referred to the 
necessity of faith and hope on the part of the inventor, 


Tyndal’s requisition of a good imagination. 

Professor Fitzgerald works to a different end from that 
at which Mr. Smyth arrives. He wishes to see large 
sums of money provided by the “country or generous 
benefactors”’ for the making of experiments on a com- 
mercial scale, and he suggests that all our Government 
departments, such as the Army and Navy, should have 
large experimental organisations where any invention that 
promised success would be developed and seriously tried. 
We might almost say that Professor Fitzgerald proposes 
a practical method as opposed to the purely scholastic 
method of Mr. Smyth, and while we find the latter's 
essay very well worth reading and digesting, we cannot 
help thinking that more is likely to be gained by practical 
hammering than by any amount of logical exercises. It 
is said that a good chess player can see all the combina- 
tions on the board up to five moves ahead. The man 
who is to invent by logical reasoning only a complicated 
device would need to have powers of concentration far 
exceeding those of a Steinitz or Laskar. We are, how- 
ever, entirely in agreement with Mr. Smyth that atten- 


ing the difficult engineering feat of bridging the Yellow 


requirements of a perfect heat engine are:—‘‘(1) A 


tion might well be given to systematising and encourag’ 


two abstract virtues which may well be added to Prof.. 
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.¢ invention in our technical colleges; but we do not look 
pod remarkable results any more than we expect ready- 
ode Jogicians to spring from the Euclid class. 


SOUTH AFRICAN PROSPECTS. 
ap fall of Pretoria goes far to restore South Africa to its 
“as an important market. British engineers and 
nufacturers will do well to bear in mind that nothing is 
= easy than to be just too late. The aged Emperor of 
ren recently used words whose import has probably been 
‘yerlooked. Speaking on a semi-official occasion, he directed 
yes attention of Austrian and Hungarian manufacturers to 
the success of the British forces, as opening a door to the 
influx of trade which his people would do well to enter 
“omptlY’ In this country, led away by the expressed senti- 
ment of an irresponsible Press, the British manufacturer has 
come to think of the foreigner as having neither part nor lot in 
south Africa, 28 surrounding recent history with a halo of 
rejudice and sentiment, and wholly neglecting the prosaic 
commercial aspect of the war. Our readers may rest assured 
that this is not the view of those who, possessing trade, want 
more. The success of British arms is hailed with joy by 
men who know that that success means excellent trade in 
the near future. It is too much, perhaps, to hope that the 
Government of this country may see its way to give home 
engineers, home manufacturers, some advantages over 
their continental rivals; but it is not too much to 
hope that without extraneous aid we shall be able to 
hold our own-against all trade rivalry in South Africa. 
But to do this we must begin early. It will be a fatal 
mistake to wait until the country is settled. Active, 
energetic agents ought now to be in Cape Town, Lorenco 
Marques, and Natal, waiting with vigilance for the time 
when the restrictions now necessary are removed, ready to 
advance at a moment’s notice. We fancy that the com- 
mercial representatives of British firms might study, and 
copy With advantage the methods of the war correspondents 
of leading journals. If we are slack now, the country will 
robably suffer more within the next few years by the loss of 
trade snatched by foreign rivals than the whole cost of the 
war. 


T . 
sition 


THE LYDDITE EXPLOSION AT HUDDERSFIELD. 


Ox May 30th an explosion of lyddite took place at the 
works of Read, Holliday, and Co., at Huddersfield. It is 
attributed tc ignition by sparks from the chisel of a work- 
man. This seems hardly likely. It would be quite wrong to 
allow spark-generating work to go on in the presence of 
jyddite, and yet it would probably be wrong-doing that would 
continue for a long time before a spark actually ignited 
lyddite. The result was a fierce conflagration until the roof 
of the building fell in, when, probably owing to imprisoned 
gas, explosion occurred. This is an old story. At Stow- 
market, in 1871, gun-cotton acted in a very similar way. 
Happily in this case no lives were lost. The lessons to be 
learned are of more importance to our inspecting officers of 
explosives than of scientific interest. 


PROGRESS OF THE PARIS EXHIBITION. 


Durine the holidays visitors to Paris have been able to 
see for themselves that the vast work which has been 
done in the way of equipping the town, with improved 
means of transport by doubling some of the suburban 
railways, extending lines into the centre of the city, and 
laying down,,close upon a hundred miles of tramways in 
and around Paris, served by heavy mechanical cars 
running at frequent intervals, has by no means solved 
the problem of successfully dealing with the enor- 
mous traffic occasioned by the Exhibition. At 
times the congestion of traffic has been incredible. 
The tram and omnibus services have been thrown 
out of gear, and it is no uncommon thing for people to 
wait an hour or so before they can obtain a seat. On 
special occasions it is a matter of the greatest difficulty 
to get from the railway termini to the Exhibition, and 
while it is easy enough to travel along the boulevards by 
one of the very few really efficient omnibus services in 
Paris, the visitor to Vincennes finds his troubles begin at 
the Bastille, where the crowds who are attracted to the 
annexe by the fétes have to support the martyrdom of 
being squeezed in serried ranks under a broiling sun while 
waiting their turn to take seats in the electric cars. If 
the visitor’s patience is exhausted, and he looks out for a 
cab, he will have to exercise all his arts of persuasion, for 
che cabman would prefer driving an empty vehicle all 
day long to taking up a fare who refused his exaggerated 
pretensions. A couple of years ago the General Cab 
Company tranquillised the public by promising to replace 
the whole of the cabs with electric cars by the time of the 
Exhibition, but owing to the serious difficulties met with 
in carrying out this enterprise, it has not been able to 
put more than a hundred in service. These have been 
supplemented by a few petrol carriages, but their number 
is too small to do anything to relieve the stress of traffic. 
Private owners who run brakes from Paris to suburban 
race meetings have been trying to get licences to open up 
& service between the Exhibition and the railway termini, 
but these have been refused on the ground that they 
would come into conflict with the monopoly of the General 
Omnibus Company. The company, of course, cannot 
carry one-half of the public during days of exceptional 
traffic, and would be losing nothing by letting outsiders 
cater for those who are unable to find seats in the omni- 
buses and tramears; but the monopoly is great and must 
prevail, so that the public have nothing -to. do- but walk, 
and private owners have to let-their vehicles remain idle. 

After the experience of the past week, the. public are 
more anxious than ever to be able to take advantage of 
the first section of the Metropolitan which runs from the 
Porte Maillot to the Cours de Vincennes. It is earnestly 


hoped that this will relieve the general traffic, at the same 
time that it will open up a means of speedy communica- 
tion between the two parts of the Exhibition. It was 
announced that the opening of this section was to 
take place at the beginning of June, and it is now sated 
All that 


that it will very shortly be open to the public. 


rail which is to convey the energy to the motors, and re- 


remains to be done is to complete the laying of the third 


pave some parts of the tunnel with enamelled tiles, and 
then the trials will begin. The glazed tiles are faced with 
a composition of powdered glass, which brilliantly reflects 
the light, and as the tunnel will be illuminated throughout 
with incandescent lamps, the trip underground promises 
to be agreeable. The trains will run at a speed of from 
80 to 35 kilometres an hour, and will cover the whole 
distance from the Porte Maillot to Vincennes in about 
24 minutes. The carriages are drawn by a motor vehicle 
built something upon the model of those which run on the 
electric tramways. At each end of the car is the driving 
mechanism, and the rest is set apart for passengers. 
Very powerful brakes will allow of the train being 
stopped in less than 50 metres when travelling at high 
speed. The sooner the Metropolitan is open the better 
it will be for the public. The gross attendance at the 
Exhibition on two days this week was more than a million 
visitors, and as the great show is only just now getting 
into full swing, it iseasy to imagine the deadlock that will 
take place on special occasions unless the underground 
railway drains a large part of the crowd from the surface. 

It will have taken two months from the date of opening 
to enable the Exhibition to be completed. Everything 
is now in order, with the exception of the English engines 
and one or two in the Belgian section. Another week 
will probably see these running. All the big German 
engines are in operation, and the Cockerill 1000 horse- 
power gas engine has been at work. In the French 
machinery hall the installations are terminated, so that 
ample power is now being supplied for driving machinery 
all over the Exhibition, and this week, for the first time, 
the general illuminations have been carried out with 
remarkable effect. Apart from its value as a popu- 
lar attraction, the Exhibition has already brought some 
good business to the machinery firms, and many of 
the French, Belgian, Swiss, and German makers have 
taken a considerable number of orders for engines. A 
week or two ago the Cockerill Company had sold more 
than seventy of their blast engines working with waste 
gases, and Joseph Farcot, of St. Ouen, Seine, has dis- 
posed of thirty single-cylinder horizontal engines for the 
driving of dynamos in Paris alone. An order has also 
been placed by the Compagnie Générale de Traction with 
MM. E. Garnier et Faure Beaulieu, of Paris, for five 
cross compound Corliss engines of 1500 horse-power. 
The considerable extension which is taking place in elec- 
trical generation for light and power purposes all over the 
Continent has fully justified makers in giving special pro- 
minence to this class of machinery, and they are likely to 
derive considerable profit from their enterprise in showing 
up so wellat the Exhibition. In textile and other 
machinery, the results so far have not been so encourag- 
ing, but this may be attributed to the fact that these 
installations have been very late in getting in order, and, 
moreover, foreign buyers of this class of mechanism are 
only now beginning to put in an appearance. 

Among the exhibits which have only just been thrown 
open to the public is the West Australian section, situated 
among the British colonial group in the Trocadéro 
Gardens. It was opened last week by the Hon. H. 
W. Venn, in the presence of the British General Com- 
missioner, Colonel Jekyll, and many Westralian notabili- 
ties. The Government of the Colony has gone to con- 
siderable expense in making as effective a display as 
possible of the couritry’s resources, and is showing what 
is probably the most valuable collection of gold quartz 
ever brought together. Great prominence is given to 
timber, for which the Government is particularly anxious 
to find an outlet in Europe. They claim that the jarrah 
and karri timbers are more durable than any other, and 
are specially suitable for bridges, roofs, wharves, and 
piles, and, in fact, any kind of construction that is exposed 
to the influences of water and weather. These timbers 
grow in immense and practically inexhaustible forests. 
Jarrah is a short-grained, free-splitting timber, and karri 
is interlocked in the grain and difficult to split. Both are 
very hard, and have a reddish colour. For piles in sea- 
water jarrah is preferred, but for railway sleepers and 
street paving karri timber is said to show best wear. 
There are numerous exhibits of old sleepers and piles in 
an excellent state of preservation which have been in ser- 
vice for more than a quarter of a century. The piles 
were driven in withoit rings or shoes. West Australia 
has got a couple of sleeper trophies of karri wood at 
Vincennes, and some of the rails in the locomotive shed 
are laid on these timbers. The sleepers do not require 
creosoting. In the colonial building a six-ton railway 
truck is shown constructed of karri wood. 


DOCKYARD NOTES. 


Tue one thing clearly proved by the Belleisle experiments 
is that hitting—in our Navy, at any rate—is purely a matter of 
knowing the range. Hardly any shots went wide, all misses 
were a trifle too high or too low. Now knowing the range 
entails telling ‘“‘ the man behind the gun,” and the problem is 
there. Communication by word of mouth may be all very 
well at target practice, but under fire may be quite another 
matter. If it fails, or there is any delay, the man behind the 
gun has to guess, and it is difficult toidentify the splash of one’s 
own projectile when it is one of many. Hence transmitters 
have come in for a good deal of extra consideration of late, 
especially as they are familiar objects in Japanese ships. 


THE only British ship in which we have seen a transmitter 
is the Canopus, which carries the Barr and Stroud. On 
comparing it with those in the Japanese navy, however, we 
note that the Japanese carry the most modern and improved 
instrument, while that in the Canopus is the original unim- 
proved pattern, and must have been more or less obsolete, 
relatively speaking, when fitted. This is an interesting 
corollary upon some recent remarks in this column upon the 
official attitude towards anything new. 


ing little article by Mr. H. W. Wilson upon French experi- 
ments similar to the recent Belleisle trial. It appears to be 
a singularly complete compilation of facts—though we 
suspect that the French percentages of hits took place partly 
in Paris, and were intended for British consumption only. 
Our authorities know a thing or two in that direction, by. the 
way. The long list of French ships that have been pounded 
is in strange contrast to our own, and it need not Le forgotten 
that there would have been no Belleisle experiments if Vice- 
Admiral Rawson had not suggested and asked for them. 


Tue Elswick turbine destroyer, which made 36°88 knots 
on trial, and has been purchased by the British Government, 
will be named the Cobra. As, according to time-honoured 
custom, most of her minor fittings will be pulled out and 
tinkered with, it will be some time before she is ready for use. 
This recalls to memory the Neptune, which, when taken over 
by us from Brazil, was found to have a cabin too few or too 
many for the officers allowed to her by our regulations. Con- 
sequently the whole of her cabins were pulled out and re- 
built. Luckily, we did not need her as was then anticipated, 
nor has she ever since contributed much to wave-ruling, 
being, indeed, as those who have served in her can testify 
rather the other way about, but it was a tolerably expensive 
piece of red tape. Still, as history records, it took the 
Chinese along time before the wise man arose who taught 
them how to get roast pork without burning down their pig- 
styes to make it. 


A NEw naval formation, or an old one under another guise, 
has been devised by the French—a sort of diamond with the 
flagship in the centre—a disposition that would have suited 
the late Italian Admiral Persano, of Lissa fame. He had 
some large ideas as to the safest place for the flag to be in. 
This French arrangement seems to us too much like their 
lozenge disposition of heavy guns, though to make the com- 
parison more apt there should be an extra gun carried in the 
hold. For we cannot see how in practice the flagship is to do 
much hitting, save of her consorts. 


WE congratulate the Navy League on having added obsolete 
breech-loaders to its muzzle-loader crusade. So far as big 

ns are concerned very few ships have either one or the 
other, but there are a great many short quick-firing converted 
6in. guns in the service, which, though they shoot very well, 
are not ‘‘ quick-firers ’’ in any sense. They have to be re-laid 
for each shot. 


Tue Brazilian ironclad Riachuelo, which was fitted with 
heavy military masts some four or five years since, is now 
having them removed, and a pole or poles substituted. 


THE Essex class will have three funnels instead of four. 
In appearance they otherwise will be a cross between the 
Cressy and the Talbot. : 


THE projected H 5 French protected cruisers will not be 
built. 


THE Japanese battleship Asahi will leave England about a 
month hence. 


Neary the whole of the Spanish navy is to be dispensed 
with. The Pelayo, Carlos V., the three ships of the Cata- 
luna class, and the destroyers, are practically all that will 
remain. 


Tue Brazilian 15 de Novembro has been re-named Republica 
—her original name—and all the other ships have had the 
Marshall” or “‘ Almirante” deleted from their names. 


Owz curious shot is recorded on the Belleisle. She has a 
stern device of the royal standard, and the only hit anywhere 
in this part of the ship entirely removed the Scottish lion 
quarter without in any way affecting the remainder. This 
lion was on the off side of the ship—so presumably a 
riccochet was responsible for it. 


PNEUMATIC TOOLS. 


MucH interest was aroused in the many uses to 
which pneumatic power may be applied by the excellent 
paper which was read before the Institution of Mechanical 
Engineers in March last. The discussion which subsequently 
ensued threw considerable light on the ideas which British 
employers have formed on the subject, resulting from the 
somewhat limited applications to which compressed air has 
been putin the workshops. The discussion certainly tended 
to show that economies result from the use of pneu- 
matic tools, and that they are generally more convenient 
than similar appliances operated by any other power. 
Amongst the appliances described in Mr. Amos’s paper were 
the Little Giant tools made by the International Pneumatic 
Tool Company, Limited—see THE ENGINEER, pages 315 and 
337 ofthe present volume. A party of gentlemen were invited 
by this company on Thursday, the 31st ult., to pay a 
visit to the railway signal works of Evans, O’Donnell, 
and Co., at Chippenham, where a number of these tools 
are employed, and where their process of manufacture 
could be observed. In the yards the visitors had an oppor- 
tunity of witnessing the application of pneumatics to the 
raising and lowering of weights, as instanced in the use of 
direct and chain hoists, and to the working of metals such as 
the drilling and chipping of steel bridge work. In the wood- 
working department the pneumatic reversible drill was 
seen in operation on signal-post work. In the metal-working 
shops it was shown that stéam power transmitted through 
belting was largely restricted in its field of usefulness, when 
compared with compressed air brought through simple rubber 
tubing to handy appliances, such as the chipping hammer, 
the portable drill, and the riveter. In the foundry, pneumatic 
power could be observed effecting a large saving of time and 
labour in the “‘ fettling” of castings, chipping off projecting 
“gits,” and other projections. Lastly, the visitors were 
conducted over the shops in which the Little Giant tools 
are manufactured. These are quite modern, and contain a large 
number of the most improved labour-saving machine tools. 
The compressed air, at 80 lb. pressure, for driving the whole 
of the pneumatic tools, is derived from one central com- 
pressing plant operated by a steam engine. For a detailed 
description and illustrations of these tools we must refer our 
readers to the above pages. On the occasion of the visit to 
Chippenham every opportunity was given to those present 
to avail themselves of the experience of the workmen 
entrusted with the use of the tools, and also to handle the 


Last Saturday’s Illustrated London News has an interest- 


tools for themselves, 
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H.M.S. BELLEISLE AFTER THE ATTACK 


THE BELLEISLE EXPERIMENT. 


- Tue Belleisle, her leaks having been plugged and some 
of the water in her pumped out, reached Portsmouth 
dockyard on Saturday last. The accompanying photo- 
graph of the ship as she came up harbour with a tug on 
either side of her shows very well the means employed to 
plug her wounds in the unarmoured portions of the hull. 
The belt-is- here entirely submerged, but data as to hits 
therestjime- be gathered from our diagram. 

The ship was at once placed in dock, where she was 
shored up, and enough water let out to enable her to rest 
on her keel. Owing to Sunday and the Bank holiday 
following immediately upon her entry into the dock, she 
was left like this till Tuesday, the steam pumps, which 

\had been put on board her after she was raised, being 
kept ready in case of emergencies. . 

We will now proceed to examine the firing. As we 

mentioned last week, the vessel was subjected to nine 


Penetration of bulkhead—port side—with side of ship in front of it torn 
away. Presumed to be a 12in. common shell. 


minutes’ consecutive firing, instead of the series of two 
minutes’ fire that formed the original programme. Why 
the change was made is not quite clear; it is generally 
regretted, as there was rather too much “killing the dead 
horse’’ about it for at least half the period. That is to 
say— saving for one hit — practically everything of 
moment was accomplished in the first two or three 
minutes. 


The following diagram represents the course and 
ranges :— 


M, 


00:1—— = 


| 
M, ——— 1700 yds. B—— 1700 yds. 


M, 


The Majestic steaming firing from M, to Msg, the Belleisle 
(B) being moored with her bow in the direction of the 
arrow. All the serious hits appear to have taken place 
between M, and M;. The Majestic steamed at six knots. 

There being considerable doubt as to the sequence of 
hits, saving that the second 12in. shot hit the belt amid- 
ships, and that the funnel was knocked out when the 
Majestic was at M,; or thereabouts, we propose simply_to 


Sketch of a lyddite mark forward—where a shell burst full against the 
armour, but made neither penetration nordent. The majority of blows 
had this effect. 


take them in the -" ae in which they registered them- 
selves upon the hull. nee 
So far as can be ascertained, the Majestic fired :— 


8 rounds ... 12in. common shell 
12in. A.P. shot 
About 100, 6in. lyddite (at bow and battery) 
About 100 _,, 6in. common (at stern) 
400 _ ,, 3in. various 
3-pounder shell 


And an indefinite number of Maxims. No torpedoes 
were discharged. Full charges were used throughout for 
all guns. 

Roughly speaking, about 30 to 40 per cent. of the pro- 
jectiles fired were effective, the rest went over or just 
short, or else went clean through‘ and burst beyonr. 
Only about 10 per cent. of the projectiles were clear 
misses outside the black-and-white haystack of smoke 
that shrouded the target. 

Here, perhaps, we should recapitulate the data of the 


Belleisle. She is of about 5000 tons displacement, and 
the iron armour is disposed as follows :— 
Belt 12in. — 6in. 
10in. — 8in. 
Redoubt below battery 9in. — Sin, 
Conning tower 12in. 


The belt rises about 2ft. to 24ft. above the water line, 
but at the time of the trial about 4ft. were shown. The 
redoubt is octagonal like the battery. The conning tower 
is situated under the bridge on top of the battery; it is 


A 12in. common shell—aft one side—rough sketch of hole and twisted 
eams. 


very low, and the hood stood at least 18in. above the 
walls. The erection in the bow, which has been gener: 
ally believed to be the conning tower, turns out to be 
nothing but the seamen’s “ head,” with, we believe, a lamp- 
room in the upper story. ‘ 

Taking the 12in. hits first, the demolition of this 
erection in the bow—clearly visible in the photograph by 
Symonds and Co., of Portsmouth—is variously attributed 
toa 12in: and a 6in. We think, however, that it Ww 
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one of the latter. On the belt, below where the 
fynnel used to be, there are two very large stars where 
ball have burst. One or both these are presumably 12in. 
hits there being in one case—the after one of the two 
og Lin. penetration of about 2in. deep. The armour 
pelt just below is cracked laterally for some 7ft., and a 
vertical seat has also opened. The lateral crack is 
pout 6in. Wide. There are the marks of a 6in. shell in 
A aperture. The other hit has no mark beyond the 


large star 


due to 


caused by the burst. 


6 Lyddite Sheil 
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port. In the armoured bulkhead there is a penetration, 
made either by the head of this shell or by a 6in. shell 
that did not burst on impact. 

Well aft another 12in. shell has hit. Here, too, a large 
piece of side is blown in, the deck above has disappeared, 
and the iron deck beams are curled up into shapeless 
remains more like shavings than anything else. The 


external area of damage is about 10ft.; internally the 
o of the cabins hereabouts were reduced to match- 
wood. 


nearly exactly circular penetration of exactly 10in. in 
diameter. There is around it an irregular depression, 
with a maximum depth of 2}in., and some 2ft. across 
at the widest. What made this hole no one seems in- 
clined to be positive about; and, for the present at any 
rate, we prefer to leave it t2 conjecture. The head of 
a 12in. projectile, a 6in. lyddite, and a fragment from 
the hole in the side below, have all entered into the 
conjectures of those who have seen the hole, but not 
been allowed to inspect it closely. And here we may 


6 cemmon Shelt 


Clean Hole 
deck all round 
Atted about 


Oa the water-line, directly under the battery, there is 
alarge hole made by a 12in. shot. This is plugged, and 
inspection is not yet possible. This hit was that by 
which the ship eventually sank; though not, as errone- 
ously supposed, the direct cause of her sinking. As we 
have said above, it was the second 12in. projectile fired. 
It is probably the prime cause of the crack a little more 
forward, as this hit blew the side right in, sending one 
fragment of armour right up through the flat armoured 


Th: oaly remaining boat, stern view. Effect of a common shell bursting 
iwide it. The shell came from the left side. (This boat was simply a 
b ndle of firewood after the shooting.) 


deck above it. It did not, however, send anything down 
Into the engine-room. We have not been able to learn 
where the shot went after going through the belt, which 
ere offered a resistance equal to from Qin. to 12in. 
arvey, because it was struck at a considerable angle— 
one, indeed, in which we might conceivably have 
expected the shot to glance off. 

Immediately abaft the casemate a 12in. shell has hit. 
This- shell has blown away some 10ft. square of side, 
Which here looks something like the ruins of a recessed 


Side blown in ~ 
ond bulkheed penctretea 


Side and deck 
blown away 


H.V.S. BELLEISLE— DIAGRAM SHOWING THE DAMAGE DONE 


| There remain two more hits that may be 12in. As 
we observed at the beginning of this article, there are 
so many hits, so many close together, and such complete 
destruction about their immediate areas, that the pro- 
jectile cannot always be named to a certainty. - But at 
the after™end"of the unarmoured top of the battery, 


inst the armour and also made 


Mark of a yddite shell that burst a 
tion. 


some pene’ 


and towards the after end of what little remains of the 
funnel base, there are huge irregular holes, averaging 
perhaps 5ft. to 7ft. each. Most of the edges are bent 
inwards. 

We now come to the most mysterious hit of any. 
High up on the port side after. porthole is a clean, 


mention that on the upper and outer edge of the after 
port, on the starboard side of the battery, another pro- 
jectile that is not very traceable has chipped out a 
piece of armour, and burst, judging by the marks. 
This is the total of the big projectiles; three of them 
certain, and five of varying degrees of doubt. 

The bow and battery were fired at by 6in. lyddite, the 


The after 
the shell that made the 10in. hole. 


quite undamaged. 


rt of battery—starboard side (off side)}—possibly the burst of 
e gun beside this burst was 


6in. common shell were directed aft. Between the damage 
done by one and the otherthere is no comparison. Both 
have made holes in the unarmoured ends; both have done 
no harm at all to armour, both have made matchwood.of 
the woodwork inside. But while the 6in. common kas 
destroyed as one might destroy a wooden box with an 
axe, lyddite has pulverised caupietels. Practically there 
are no remains beyond a dust, The lyddite has acted in 
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a moment much as dry rot acts ina score or two of years. 
The deck in places is simply gone, and the edges have 
just the crumbled appearance of dry rot. In other 
laces, too—to use another homely simile—the wood 
ooks like the ends of a deal board that has been heavily 
hit bya hammer. This exactly gives the curiously com- 
pressed appearance. It is noteworthy that there is not a 
single sign of charring. It is not merely that no burnt 
woad is visible, there are no signs of scorching either, 
though possibly a week's bleaching under the sun may 
account to some extent for this. 

Where 6in. common shell have burst between decks, the 
deck above shows no sign of it, but itis quite another story 
with lyddite. Not only are huge holes blown upwards, 
but the entire deck is bulged up. The cross beams were 
thick and plentiful, but their resisting power has been 
nil. 

The 6in. holes of entry and exit along the main deck 
side are all plugged, so no description of them is yet 
possible. In the diagram they are all indicated by black 
spots, armour penetrations by a spot surrounded by a 
cirele, shell bursts against armour by a star. These 
stars along the water-line are very numerous, and effec- 
tually dispose of the theory that a water-line can hardly 
be hit. The extreme bow is absolutely untouched, then 
comes a series of stars innocent of the slightest dent. 
Abreast of the funnel—curiously enough just where the 
armour is thickest—there are several dents where shells 
have gone in an inch or two. Many shells have burst 
against the battery, and this, being painted white, looks 
from a little distance as though it had been covered with 
Japanese naval flags. There is a great sameness about 
these shell marks, many of which are almost absolutely 
identical, and most are symmetrical in shape. 

The masts are in a bad way. The foremast is the 
Jeast damaged. The yard now on it was placed for 
signalling purposes after the firing, the yards on both 
masts were shot away, and both peaks were dropped. 
The mainmast is especially in a very bad way, and had 
to be shored up. It was cut in two all but a tiny piece, 
low down, and remained standing only because all the 
shrouds were not destroyed. 

The only boat left is the steam pinnace carried between 
the battery and mainmast. A 6in. common shell entered 
this boat and blew the starboard side of it out into a 
number of shapeless streamers. It is absolutely clear 
that no ordinary boats will float after an action; it is 
doubtful if they will exist. 

The damage to the funnel cannot well be described, as 
there is nothing there but an enormous hole, with strips 
of iron twisted over it. Inthe photograph a wood screen 
will be noted built around this aperture. 

The bridge, though much bent and twisted, survived ; 
but the searchlight was blown away. The conning tower 
was not hit at all. It had inside it some thin wooden 
dummies—mere laths of wood—so badly put together 
that the concussion of shells bursting on the topside 
shook them to pieces. The story about a shell having hit 
the tower and done this has no foundation in fact. 

The upper works were blown to pieces, the 6-pounders 
either knocked clean away or else blown sideways with 
some of their fittings melted. Ventilators and so forth 
were pitted with innumerable small holes from splinters 
and fragments. 

Inside the battery, in which at least one shell that had 
entered a. porthole had burst, all the gun sights were 
destroyed. The guns themselves are absolutely unhurt ; 
but, owing to damages to sights and gear, would have 
been of no use atall. The dummies around them were 
all burned. 

It is worth noting that two davits have been cut 
clean in two by projectiles. A great many small pro- 
jectiles embedded themselves in places, and a few still so 
remain. Most, however, were shaken out. 

Directly firing ceased the ship was boarded by fire 
parties and by the officers told off to inspect her. She 
was then full of dense smoke, caused by the exploded 
shell, by the pierced funnel base, by a few small bonfires 
of dummies, and a lyddite shell or two that had failed to 
burst properly and were burning. Practically nothing 
was to be seen for the smoke and fume. 

It was taken for granted that the ship was on fire, and 
water was pumped into her. ‘This lowered her freeboard, 
and the sea then rushed in at the hole on the water-line 
made by the 12in. shot. The ship canted heavily, and 
every one was‘called on deck, a chief engineer coming up 
from below having a very narrow escape from death 
or disablement owing to the damaged capstan head 
breaking off at that moment. it was, two  stokers 
sustained injuries. The ship sank just after the last of 
the exploring party had left her—sunk, not by gun fire in 
the picturesque fashion that the daily papers described, 
but in a prosaic attempt to extinguish fire. 

Some of the Belleisle’s hoses were still working when 
the ship was boarded, others were found cut to pieces. 
Most of the valves and so forth had disappeared. 

A side experiment in connection with the Belleisle was 
to test the efficacy of the Douglas leak stopper, which 
works more or less on the system of an umbrella. For 
some reason or other, either because they were forgotten 
or through misunderstanding, only two were actually 
made use of. These were fitted in side holes just before 
the funnel, and answered with perfect success. It is un- 
= however, that a far more ample test was not 
made. 

The report about Krupp armour being placed on the 
battery is pure fietion ;-this will-be done for a future ex- 
periment that cannot take place for some time’ to come. 
It is said, however, that the work of refitting the Belle- 
isle will be taken in hand at once, so that some idea of 
our capabilities in this direction in war time may be 
gauged. 

Another partial fiction refers to the torpedoes. These 
were actually in the tubes, and they were also fully 
loaded except for the pistols. One was found still in the 
tube, the other was gone. Very-possibly it did dive 


great depth; and the yarn about that ship having to 
mancuvre to avoid it is pure moonshine. The condi- 
tion in which the tubes were found is known to only a 
few officers. 

Considerable comment has been caused by the action 
of the Admiralty in connection with the experiment. 
After the firing the Belleisle was guarded by a cordon of 
destroyers, many naval officers even were only permitted 
to view her from fifty yards away. The strictest orders 
about secrecy were issued; and an enterprising journalist 
who had approached the ship in a smal! boat was cap- 
tured by the destroyer. He was at once searched 
thoroughly, and every piece of paper in his possession 
torn up. <A week later the ship was brought up to 
Portsmouth harbour in the daytime without a single 
tarpaulin to hide her. On Sunday she was in dock for 
anyone to gaze his fill at. 

There is a twofold reason. In the first place, the Belle- 
isle experiment has been a triumphant vindication of 
certain British systems of ship construction. The 
Bouvet, Charlemagne, or Kaiser Friedrich der Dritte, 
had any of them been the target, would have fared as 
badly—very possibly worse—than the Belleisle; and 
there is no reason why that should be concealed. The 
British, Japanese, United States, and to some extent the 
Russian and Italian, are the only navies that count—from 
the constructional standpoint—in the light of the Belle- 
isle experiments. The second reason is a more curious 
one. Mr. Goschen’s antipathy to his critics in the Press 
is well known, and he has recently found himself in a 
very bad way in connection with them. Unfortunately 
for themselves, the daily Press as a body have committed 
themselves to a great many absurd and fictitious stat2- 
ments in connection with the Belleisle. To have placed 
the Belleisle on view is a very masterly flank attack 
upon the persecutors of the Admiralty, and, we are 
afraid, one that will have rather too much significance 
by-and-bye. 

With regard to the special lessons to be drawn from 
these experiments, in so far as they relate to naval con- 
struction, and are likely to affect it in the future, a great 
deal may be said. We propose, however, to postpone 
it to another article, as certain conclusions are of a 
most vital nature, and worthy of close investigation in 
detail. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


LORD KELVIN’S ADDRESS AT THE ROYAL INSTITUTION. 


S1r,—‘‘ Mathematics,” said Lord Kelvin, ‘‘has nothing to do 
with common sense.” Coming from so high an authority on the 
most abstruse mathematical questions, this dictum of Lord Kelvin’s 
sounded strange indeed to his hearers at the Royal Institution. 
It seemed a confession of disappointment, if not defeat, at the 
inability of mathematics to solve problems which are, after all, 
beyond the ken of our present existing senses. 

Mathematics is not in any sense a revealer of secrets, but a sort 
of glorified arithmetic, which can only deduce conclusions from 
data supplied. If such data are incorrect, the conclusions will be 
just as erroneous as an arithmetical calculation would become, on 
the assumption that 2 x 2 = 5. 

Our experiences, inherited for the most part from many genera- 
tions, are the foundations and limitations of what we call 
‘‘common sense.” This belongs, naturally enough, to the order 
of things with which we are familiar, and dves not necessarily 
extend beyond the confines of this earth which we inhabit. 

Mathematics, however, stands upon another basis. Its argu- 
ments and conclusions, so far as we can arrange them, have their 
foundation upon the eternal and universal laws which suns and 
planets,.moons-and stars, obey. a 

The common sense of a man is not that of a fish or a bird, nor 
are his powers equal to those of many so-called “inferior crea- 
tures.” Perhaps, if our senses were extended in the direction which 
many animals possess, or enlarged by the addition of new senses, 
our understanding might be enlightened, so that we might see 
more clearly, ne | understand more fully, some few of the many 
weird mysteries by which our lives are surrounded. 

We can understand how the migratory birds pass over the same 
course year after year, as the old birds teach the younger ones the 
way they should go. But what instinct or power is it which guides 
the fishes of the sea back to the rivers from whence they came ! 
We cannot accomplish any such feat, and the French submarine 
boats get hopelessly lost until they rise to the surface, so that the 
watch in his conning tower can direct their course anew. 

Even the different races of man possess very different powers. 
No European has ever yet ascertained how, in savage countries, 
news is transmitted with amazing speed, often beating a belated 
telegram. Educated observation teaches an Indian to find his way 
through trackless woods, but how does a horse know his way home, 
in the midst of a blinding snow storm, with no road to guide his 
steps and no familar object at his side / 

Then the Oriental races claim the possession of mysterious 
secrets, and Indian jugglers profess to have the aid of a familiar 
spirit as their accomplice in their work. What right have we from 
the cold phlegmatic north, what right have we to dispute this 
claim because it does not fit in with our own ideas of possibilities / 
Again, some people see uncanny things, of which most of us 
possess no knowledge, and common sense comes at last to our 
rescue, with the happy conclusion ‘“‘There are more things in 
heaven and earth, oratio, than are dreamt of in your 
philosophy !” 
In his interesting and thoughtful address as President of the 
British Association at York in 1881, Sir John Lubbock reviewed 
the march of science during the fifty years of the Association’s 
existence. He pointed out how many of the scientific theories our 
fathers held inviolate have, one after another, proved themselves 
either imperfect, incomplete, or entirely wrong ; and he added the 
sound and-philosophic deduction, How many of our present 
theories will survive the test of another fifty years? But we have 
not had to wait fifty years, only twenty, for doubts to be thrown 
on one of them. Of all theories born in our own times, surely 
none can surpass in practical usefulness those connected with light 
and_ heat in their dynamical_relationships, _Yet now.we find one 
of its distinguished exponents and supporters, one who may be 
regarded as its highland chieftain, declaring in the central hall of | 
the scientific world that the nimeteenth century clouds have 
damaged the prestige of this favourite theory, and are going in 
the direction to destroy finally its claims on our belief. 

But, surely, the idea of dynamics at all will land .us into diffi- 
culty if in connection with an ethereal matter, which, so faras we 
know, possesses no attraction; and has therefore no weight. 
Using the terms of dynamics as we do, they,are only to be con- 
sidered as a symbolism, just as in electrical matters it is of value 
to a beginner to claim for volts and amperes the analogy of steam 


expression when used in regard to light, heat, electrig 
magnetism, and gravity, and not as actual facts, as we know ay, 
to be, when Ym to the solid substances around us, the 

Heat considered as a mode of motion unquestionably relates 
solids or gases, however great may be their attenuation - for j to 
found that no heat passes where no material substance, whetha 
the form of a solid or a gas, is present to convey it. Wh “tay 
talk of light being transmitted as waves through the <= bia 
mentally picture to ourselves the waves of a sea, although m " 
in the ether must be a very different thing. Waves on pa 
exist cnly on its surface, whereas those of light are Contained 
in a volume of illimitable capacity, without boundaries and with” 
pressure. Comparing such 1mponderable matter, which we a 
understand, nal which no mathematics based upon the operatin 
of ponderable matter can fairly be expected to elucidate, ca 
to court such contradictions as may well disconcert the life-lo. 
advocates of such theories as Lord Kelvin now tells can hardly 
sustained in the face of manifest objections, The conclyy, 
which most painstaking calculation brings forth seems to be the 
all space is tilled with an elastic solid, and this does indeed ss 
at first sight a reductio ad absurdum, and not Q.E.D, Yen 
we use the term ‘solid ” in relation to the eternal ether fj; $e 
space, the mathematicians are not far wrong, provided we defn 
a proper meaning for the term “elastic.” There seems evidence 
enough that all space is filled with an imponderable etherea] Matin 
or essence, which possesses no attraction like that of gravity al 
that while light, heat, electricity, and magnetism are interchange. 
able, gravity stands apart and stands alone, changing into no othe 
kind of energy. 

Hung in this vast ocean of imponderable matter, which none 4 
our existing senses can in any way appreciate, there are suns ae 
worlds in intinite multitudes, calculated to exceed 75 millions, q 
subject to the attraction of gravity. Which is really the greate, 
marvel—the infinite ocean of unattracted matter, or the compan, 
tively scattered islands of suns and planets, themselves perhy, 
aggregations of matter crystallised out of this same ether! 4 
these suns and planets, steering their destined course in obedienc 
to that mysterious chain which binds all their relationships to each 
family group of suns or planets, and to other groups in the fy 
away. Surely gravity is the greater wonder, and the deeper 
mystery, and when we begin to consider the forces passing throug) 
this infinite ether, it handicaps our understanding if we take th. 
attraction of gravity to be the normal condition of things, an 
ether the exception. Rather we ought to consider ethe. 
with its unchanging location, its tideless sea, subject to jy: 
pulses rather than waves, of infinite extension, and its dea 
mysterious profundity. Consider that ocean as the natural con). 
tion of matter, and gravity an exception to so general a rule, 
Accepting, then, this view, if only for angument’s sake, there are 
several matters that follow in their due order. 

First, as there is no gravity attraction in this ether, jt 

sses no- weight or inertia, and thus it requires no power 
to push it aside, in the case of such substances as might not 
be transparent to it. All solid matter as gigantic suns, and 
gaseous matter as the most shadowy comets, appear to plough their 
way through space without suffering the slightest retardation from 
the leharlenibiey ether, which, having no boundaries, cannot le 
compressed, 

Secondly, we think we know this ether to serve as a medium 
through which light, and doubtless other influences, are conveyed, 
and we can guess that electricity and magnetism may have similar 
relationships with this inert yet active medium, a sea which 
separates and binds together into one family of diversified 
— the feeble forces of earth and powers of the starr; 
eavens, 

Judging by analogy, there may be allotropic conditions of the 
ether, just as there are known to be allotropic forms of matter, 
and we come back to that genesis of the elements—the dream 
of the old alchemists, and the deductions of modern chemistry 
that all substances are composed of the same ultimate particles, 
and perhaps these may be present, and be sorted out of the ether 
itself. 

It may be objected that solids of any kind cannot be transparent 
to anything, and that one atom cannot occupy the identical place 
where an atom already stands. But we are not dealing with sub- 
stances such as we know upon this earth we all inhabit ; but we 
are dealing with forms of matter—as we must call it for want of 
a more distinctive name—which are not subject to the same laws 
as the substances we can investigate, but which are subject tw 
other or superadded laws, about which we can only surmise a little 
by observing what happens upon the fringe of their operation. 

A copper wire is by no means a transparent object, and yet it 
will carry, or perhaps guide, an electric current at about the same 
speed as light travels through the ether without such guide. 
namely, 186,772 miles per second of time! Seven times round 
the earth in one single second! Even this tremendous figure is 
outshadowed by what this ether can do in regard to wave length 
of light or frequency of waves per second. These have been 
calculated to range between 20 millions of millions and 
40,000 millions of millions per second — 20,000,000,000,000 to 
40,000,000,000,000,000 waves per second. We have become 9 
familiar with electricity of late years, that we are apt to forget 
what a wonderful, inexplicable thing it is, and we can hardly 
picture to ourselves the delight and amazement with which its 
earlier investigators must have contemplated this strange unearthly 
thing obeying its own laws, which are not our laws, but are those 
belonging to another order of creation. 

It is a matter of no surprise and of no reproach that as times 
vass on new facts are discovered, and opinions necessarily change. 

ere is no finality in our acquaintance with or knowledge of any 
science, and, like Sir Isaac Newton, we pick up a few stones here 
and there on the shores of a boundless ocean. We look back with 
admiration on the labours of our forefathers, aware all the time 
that in this our day a child of ten knows things which they would 
have given all their possessions to learn. 

One theory serves its purpose as an approximation to truth. 
until displaced by another more advanced theory, which, in its 
turn, will die the death of all things. Progress during the last 
century has been such as the world has never seen before. It 
permeates every walk of life, and penetrates every existence. 
Science is king, and holds a higher position than it ever held 
before ; and if we have to confess, with Lord Kelvin, that our 
theories are sometimes wrong, we know that truth will in the end 
prevail. In the face of such tremendous problems of fact and 
theory, we must learn at last to cultivate an attitude of deep 
humility before the incomprehensible and awful majesty of that 
nature by which our lives are environed and our destinies 
controlled. ARTHUR 
June Ist. 


; THE ADVANTAGES OF THE SUPERHEATER RECEIVER. 


Sir,—The advantage in economy when using superheated steal! 
is to-day an undoubted fact, and apparent to anyone who hasan 
opportunity of investigating the matter. 

Saturated steam at a boiler pressure of 140 lb. has a tempefa-: 
ture of 361 deg. Fah.; 11b. of this steam contains a total heat of 
1192 B.T.U., and its volume is 2°92 cubic feet. By the addition of 
153 B.T.U. the temperature of the steain will be increased to 610 deg. 
Fah, if the pressure remains the same. The effect is, if the steal 


' can expand, to increase its volume to 4°06 cubic feet, or to increase 


the pressure to about 210 Ib. per square inch if the volume of the 
steam remains the same. It is impossible with boiler plants % 
allow.the pressure to rise above a fixed point, and therefore the 
volume must increase. Consequently, it will be seen that when op 
plying 12°8 per cent. more heat—153 B.T.U. compared with 11¥ 

.T. U.—the volume will be increased 39 per cent. A certain gain must 


under the Majestic, as report has-it,but if so it-went-at'a 


or hydraulics in regard te their pressure or quantity. The terms 
of dynamical relationships must be treated. therefore as .modes of 


obviously be obtained by superheating the steam, and the higher the 
the greater the trial by Prof: Ripper, “Pro 
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coodings,”” Inst. C.E., vol. Ixxviii.—but the actual gain in practice 
hen using superheated steam is not only the increasing of 
the volume of the steam, but also the complete removal of loss 
py cylinder condensation. When saturated steam is used no 

y jssion of heat can take place from the steam to the cylinder 
walls without condensing the steam, and it is known that a part of 
this condensed steam re-evaporates during the exhaust period, 
taking the necessar amount of heat from the walls, and so cooling 
them and making the mean temperature of same less than that of 
the admission steam. On the other hand, when the steam is 
aficiently superheated, the amount of heat transferred to the 
linder walls will not be able to condense the steam, as the pecu- 
ijarity of superheated steam enables it to lose a certain amount of 
heat without condensing, and it goes without saying that the mean 
temparature of the cylinder walls is higher than when using 
superheated steam. Asa matter of fact, from trials made by Pro- 
fessor Doerfel—Zeitschrift des Vereines Deutscher Lugenieure, 1899, 
1065—the losses by condensation of the steam during the 
admission period depend more upon the moisture in the steam 
than the temperature, and therefore this condensation cannot be 
materially decreased, as some people are inclined to believe, by high 

By using superheated steam in engines with more than one 
wylinder, the condensation of the steam is almost done away with in 
the high-pressure cylinder, as a superheat of about 200 deg. Fah. 
above the boiling point is required to obtain dry steam at the 
beginning of expansion. The low-pressure cylinder is provided with 
ar | steam, a considerable portion of which condenses again. 
Tominimise this loss Mr. Schmidt invented the receiver superheater, 
and this reduces the condensation in the a pores cylinder to 
almost nil. To show the importance of this fact I refer later to trials 
made by Professor Doerful, but before considering them it is necessary 
toexplain the principles of the calculations introduced by him. To 
pe a general comparison to be made, of the steam consumption 
resulting with the various types of engines working with super- 
heated and saturated steam, it is desirable to add to the usually 

iven figures of pounds of steam per indicated horse-power per hour 
the calculation of the heat in B.'T.U. required. Prof. Doerfel pro- 

3 therefore to give the total heat, including the superheat 
expressed by the formula :— 
H = 1082 + 0°305¢ 4. 0°48(4, — 4). 

A deduction for the feed-water temperature and the heat in the 
exhaust pipe is not to be recommended, as these figures vary accord- 
ing to the special circumstances of each case, and the first one 

icularly is influenced to a large degree when heaters are used. 

The following figures in the subjoined table of results are calcu- 
lated on this principle. 

The advantages to be expected from superheating the receiver 
steam before it reaches the low-pressure cylinder are very clearly 
shown from the trials given with different temperatures at a very 
low steam pressure. 

The engine on which Prof. Dverfel experimented is a Corliss con- 
densing single-cylinder engine, with a cylinder 18in. in diameter, 
stroke 354in., running at seventy-four revolutions per minute. 


Results of Professor Doerfel’s Experiments. 


diameter, with a 5lin. stroke, and running at a speed of 74 revolu- 
tions per minute. The consumption of feed-water was 11°6 lb. per 
indicated horse-power hour, and the heat consumption 256 B.T.U. 
per indicated horse-power per minute. The temperature of the 
steam before entering the receiver was 540 deg. Fah., and after 
passing the receiver, before entering the high-pressure cylinder, 
405 deg. Fah. The receiver steam was superheated above its 
boiling point, 219 deg. Fah., to 327 deg. Fah. The steam pressure 
was 100lb. per square inch, and the cut-otf 10 per cent. of the 
stroke. 

The diagram shows the weight of steam at the various points in 
proportion to the total capacity of the engine as follows :—8°6 lb. 
per indicated horse-power per hour at the beginning of the ex- 
pansion, and 9°54 1b, per indicated horse-power per hour at the 
end of expansion in the high-pressure cylinder, and 11°3 lb. at the 
beginning of expansion in the low-pressure cylinder. A superheat 
of 108 deg. Fah., with the low pressure of the steam in the receiver, 
and the large dimensions of the engine, were sufficient to prevent 
condensation in the low-pressure cylinder during the admission 

veriod, 

: It is worth mentioning that the loss in the temperature of the 
admission steam in the receiver is equal to the rise in the tempera- 
ture of the receiver steam, and it can therefore be taken for 
granted that the steam is almost dry when it leaves the high- 
pressure cylinder. 

In the diagram the expansion lines very nearly reach the 
hyperbolic lines. The expansion lines of the high-pressure 
cylinder almost reach the Mariotte, which shows that the tempera- 
ture in the high-pressure cylinder was too low. 

That in practice the gain above referred to derived from the 
superheater receiver is remarkable will be seen from the two follow- 
ing trials :— 

A Sulzer triple-expansion engine in the Central Electric Station 
in Berlin, which is connected with a direct fired superheater— 
Schmidt system—shows a steam consumption of 9°4]b. of steam 
per indicated horse-power per hour, equal to 205 B.T.U. per 
indicated horse-power per minute. The temperature cf the steam 
was 613 deg. Fah. in the high-pressure cylinder at a pressure of 
1921b., and with a load of 2907°8 indicated horse-power. 

Another engine at Pabianice, Russian Poland, on the Schmidt 
system, a double-acting twin tandem engine with superheater’ 
receiver, working with 1321b. per square inch steam pressure and 
a temperature of 680 deg. Fah. before entering the receiver, with a 
load of 1046 indicated horse-power, gave a steam consumption of 
8°95 1b. per indicated horse-power, equal to 197 B.T.U 

The tabular statement already referred to shows that very little 
pe er age is necessary with a small pressure in the low-pressure 
cylinder of compound engines to effect a considerable saving. A 
superheat of 40°5 deg. Fah. is required to obtain an economy of 
6°1 per cent. in steam, and by superheating to 147 deg. Fah. above 
por gg steam of the same pressure, a saving of 17°4 per cent. 
results. 

Some very important trials, showing the advantages of the 
receiver superheater, were made in Alsace, and the results proved 


Temperature of superheated steam | | 

before entering the cylinder, deg. | | | 

Boiling point, deg. Fah. .. .. .. .. | 230-9 230 241-7 2461-8 244-4 | 285-4 241-3 242-6 248 251-5 
Steam pressure, absolute pounds .... 21-58 21-23 26-1 | 12 27-6 26-06 26-85 29.27 31-68 
Degrees of superheat, 86 94-3 129-2 147-6 | 176-6 190-6 203- 225 257-5 
Consumption of feed-water per ILH.P. | | 

28-05 | 26-27 24-11 23-59 | 23-12 22-35 22-44 20-52 19-72 
Total heat of feed-water according to | 

temperature and pressure, B.T.U. .. | 1174-3 1193-6 | 1200-9 =| 1220-2 1227-4 | 1288-4 1246-8 1258-7 1265-5 1282-5 
Consumption in B.T.U. per LHP. | | | | | 

Indicated horse-power .. .. | 20-79 29-03 | 37-58 44-83 41-87 | 34-30 37-65 38-90 | 46-45 49-57 
Additional heat above trial No. 1 in | | | ! 

Swing compared with No. 1 in B.T.U. | 26-5 53-5 4-5 102-5 107-5 120-5 116-5 11-5 163-5 
1B.T.U. of heat saves in steam, B.T.U. | — 1-33 2-2 2-06 1-93 | 1-67 | 1-66 1-46 1-66 1-51 


It will be seen from these figures that the steam consumption 
ver indicated horse-power in B.T.U. is less the more the superheat, 
Pat it may be noted that the higher the degree of superheat the 
smaller is the percentage of gain. | 

The amount of heat in the steam in trial No, 3 above that in trial | 
No. 1 is 26°66 B.T.U., and this effects a saving of 58°5 B.T.U. per | 
indicated horse-power. Therefore 1 B.T.U. of heat in the steam | 
saves 2'2 B,T.U. perindicated horse-power. 
Now compare No, 1 with No. 5. hen 53 B.T.U,. of heat saves | 
102°5 B.T.U. per indicated horse-power, and therefore 1 B.T.U. 
saves 1°93 B.T.U. per indicated horse-power. 

No. 1 in comparison with No. 10shows that 108°2B.T.U. more heat 
in the steam save 163 B.T.U. per indicated horse-power, therefore 
1B.T.U. of heat saves 1°51 B.T.U. per indicated horse-power. | 

Compare the first and last results, and it is seen that 1 B.T.U. | 
saves 2°2 B,T.U. per indicated horse-power as against 1°51 B.T.U., | 
that is to say, 0°69 B.T.U, less = 31 per cent. | 
The foregoing figures show that the saving effected when the 
whole of the superheat is passed though the high-pressure cylinder 
cannot be so great as when dividing the amount of heat into two | 
parts, one part—which should pong 3 sufficient to avoid condensa- | 
tion—going to the high-pressure cylinder, and the remainder of the | 
superheat to the low-pressure cylinder for the same purpose. 

wo further advantages are derived from this arrangement. | 
First, we are able to work with highly superheated steam without 
running the risk of overheating the high-pressure cylinder, as the | 
steam is cooled in the receiver to sucha temperature as is suitable for | 
working in the cylinder, and this is especially so if the amount of | 
heat is regulated according to the various loads—cut-offs in the | 
ligh-pressure cylinder—of the engine. Secondly, as the low- 
pressure steam is superheated, it effects an increase in the work of 
the low-pressure cylinder either by increasing the pressure in the 
receiver or allowing a later cut-off. 

It is known from various tests that for a normal cut-off in the 
high-pressure cylinder about 500 deg. Fah. steam temperature is 
required to avoid any conaanetin, ok as superheated steam with 
this temperature has a volume about 23 per cent. above saturated 
steam of the same pressure the volume of the steam entering the low- 
pressure cylinder is about 23 per cent. less as it is only dry, and 
roughly, therefore, the low-pressure cylinder must do about 23 per 
cent. lesswork. Toenable the comparison tobe understood, reference 
should be made to the three Rankinised diagrams given showing 
the influence of superheat applied to the high-pressure cylinder 
only, and the effect produced with the receiver superheater. 

The first diagram, No. 1, is taken from an engine supplied with 
dry or slightly superheated steam ; No. 2 is taken from the same 
engine supplied with superheated steam of about 495 deg. Fah., 
but without superheater receiver ; and the third diagram is taken 
from another engine in which the admission steam passes through 
the receiver before entering the high-pressure cylinder, so as to 
the receiver steam. 

n the first diagram the proportion of work done in the two 
cylinders is 179/128 — 1°42, 

In diagram No. 2 the proportion is 201/124 = 1°62. 

It will be seen that when the temperature is increased the high- 
pressure cylinder does more work proportionately than the low- 
use cylinder. The distribution of steam which may be seen 
tom these diagrams shows the peculiar features of superheated 
steam compared with saturated steam. The drop at the end of 
‘xpansion compared with the hyperbolic line is greater with super- 

ted steam than with saturated steam. Hence the difference in 
‘the work done in each cylinder, as above referred to. 

Diagram No, 3 is taken from an engine having a high-pressure 

-eylinder 28}in. diameter, and a low-pressure cylinder 47}in. 


that under equal conditions a compound engine with receiver 
superheater is more economical than a triple-expansion engine 
with superheated steam in the high-pressure cylinder only. 

At these trials a triple-expansion engine was first tested with 
superheated steam in the high-pressure cylinder, and afterwards 
the intermediate cylinder was removed, and a superheater receiver 


| used in its place. With the triple-expansion engine the steam 


consumption was 11°31b. steam per indicated horse-power, as 
against 10°1 lb. with the same engine compounded. The total 


| load of this engine in the first case was 746 indicated horse-power, 


and in the latter case 727 indicated horse-power, with a steam 


| pressure of about 1601b. in both trials. The saving in coal was 


6 per cent. more with the compound engine, as compared with 
the triple-expansion engine. R. LENKE. 
8 Queen Anne’s-gate, Westminster. 


AN OPTICAL PROBLEM. 


Sir, --The last 75 but one of Mr, Sayers’ letter of May 
22nd runs as follows:—‘ Mr. Philpot thinks that confusion is 


| caused by the use of terms to which no adequate meaning is 
| attached. 


If he means by ‘adequate meaning’ a mental con- 
cept of each phenomenon mentioned, I do not agree with him, 
and those who are most entitled to speak of physical phenomena 
would be reduced to silence by the acceptance of his doctrine.” 

This is really a very important proposition, and I quite agree 
with the latter portion of it. Unless an adequate concept can be 
formed of the things about which we talk and write, we should 
keep silence. It is quite clear now that Mr. Sayers, when writing 
about the magnetic theory of light, has no ideas at once definite 
and complete about the things of which he deals. 

If I were asked did I believe in Klatterqulent, I should reply 
that inasmuch as I did not know anything ‘snout it or him, I could 
not say whether I believed in it or him or not. In the same way 
{ am a pure agnostic concerning a great many statements advanced 
in the most dogmatic fashion by so-called scientific people. A 
very careful investigation of the methods of numerous professors, 
authors, and lecturers, enables me to say that when certain theories 
are formed, a large proportion is based on infinitely vague con- 
cepts. Take, for example, the number of vibrations attribu 
to colour light. No concept has ever been formed of how it 
is possible for the rods and cones of the retina, being 

»onderable, to respond to the vibrations or waves of the 
imponderable ether. The statement made so dogmatically 
about billions is based on the assumption that Newton’s rings give 
the measure of so-called wave lengths, the speed of light being so 
many thousand miles per second, divided by the minute fractions 
of space represented by the distance from crest to crest of a wave, 
gives the number per second. But assume for a moment that there 
is no vibration in the way postulated by Young, and the whole 
theory of rapidity falls to the ground. The billions are wiped out 
at one stroke. Now, neither Mr. Sayers nor any one else has been 
able to form any mental concept of the ether itself, or its so-called 
waves. We can form a conception of waves, and of vibrations, 
but unfortunately the best authorities are agreed on this, if 
nothing else, that the vibrations or waves have nothing in common 
with those of sound, or water, or gas. Lord Kelvin’s last lecture 
shows how much reliance is to be placed on the normal excogitations 
about the ether. 

The true scientific spirit deals with natural phenomena in any- 
thing but dogmatic fashion. We do not say ‘‘we know;” we do 
say ‘it is possible.” We admit that while we can acquire suffi- 
cient information by direct experiment to utilise Nature's forces, 


we have no adequate concepts of what is at the back of these 
henomena, and my quarrel—such as it is—is with those who, like 
Mr. Sayers, seem to say that they know and understand all about 
things which are mysteries, and are apparently likely to remain so. 
What is gained by talking of a ray of light vibrating ina magnetic 
field, when we can form no accurate concept of a ray of light, or 
a magnetic field, or a vibration? I hold that the human mind is 
not so constituted that it can frame a concept consistent with truth 
of a single line of vibration taking place in a uniform jelly, a thing 
without parts. Even so apparently simple an operation as the 
refraction and dispersion of light, is inexplicable, unless we 
tulate certain conditions the existence of which it is wholly 


— to prove. 

yet us be modest ; let us recognise the depth of our ignorance, 
our illimitable capacity for making mistakes, and instead of saying 
‘“‘we know,” let us always say ‘‘we think we know,” or ‘‘ we 
believe.” It is in this way, and in this way alone, that we shall 
get on. There will then be less room for men like Lord Kelvin in 
their old age repudiating the teachings of their younger days. 

Penge, June 5th. ‘ THOos. PHILPOT. 


MECHANICAL ENGINEERS IN CHINA. 


Sir,—Having read with interest your report and comment on ~ 


the ee entitled ‘‘Opening for Mechanical Engineers in China,” 
read before the M.I.M.E. by Lord Charles Beresford, it has 
occurred to me that — a short description of the arrange- 
ment and work of the Nanking Naval College, as an illustration 
of what the Chinese themselves are doing towards the creation of 
mechanical engineers from the home material in this and similar 
institutions, might be of interest to your readers. I have, there- 
fore ventured to forward a short description of this establishment 
should you also be of this opinion.* 

Withfurtherreference to Lord Charles Beresford’s paper, perhaps, 
having had some experience in this country and opportunities of 
forming opinions on the matters dealt with, I may be allowed to 
say that I can thoroughly endorse the editorial comment on the 
paper—THE ENGINEER, December Ist, 1899. As it is not unlikely 
you may have at some future time to deal with one or other of the 
suggestions for immediate attention brought forward by his Lord- 
ship, you might like to have the views of a mechanical engineer 
residing in the country and keenly interested in any scheme tend 
ing to forward British engineering interests. 

The acyuirement of the Chinese language and establishment of a 
school in Hougkoug for this purpos:.—His Lordship is happy in 
anecdote, perhaps I may be allowed therefore to relate one in con- 
nection with this suggestion. A former director of this college, 
Mr. Shen-tun-ho, an elightened and cultured Chinese gentleman, 
who is now, I am sorry to say, paying the penalty of being too 
progressive by exile and labour on the post roads of Mongolia, 
related to me some time ago the following incident. He was in 
Canton on business, and on the arrival of the steamer proceeded to 
engage coolies for his baggage, but quite failed to make these 
countrymen understand him. He tried pure Pekingese, he tried 
the broader tones of Nanking, he tried Fukienese, he tried the 
Shanghai dialect, and he tried the Ningpo dialect—all to no 
purpose. Then in desperation he tried ‘‘pidgin” English, and 
succeeded. 

It is not necessary for a British engineer to master the language. 
For the mechanical engineer it would be, to use an Americanism, 
a very large order. An important part of Dr. Fryer’s translation 
work at the Kiangnan Arsenal is making words for the technicalities 
of our and kindred professions. Mr. Bunt and Mr. Cornish, men- 
tioned by his Lordship as in charge of the splendid arsenal at 
Shanghai, and whom I know very well indeed, have not mastered 
the language or ever dreamt of attempting it. A few sentences 
in the colloquial, wherever an engineer might be stationed, are easily 
and quickly picked up, and are all that is necessary. 

Advertisement in Anglo-Chinese nerspapers.—This would be sheer 
waste of money. When European firms require a mechanical 
engineer they write to their home agent, who then advertises in 
THE ENGINEER and Engineering. When the Chinese require 
assistance of this kind they place the matter in the hands of some 
influential European firm in one or the other of treaty ports 
in whom they have confidence, and the want is supplied in a 
similar manner. 

Ignorance of Chinese marhinists—1 am rather afraid that the 
‘‘delight” with which the machinists welcomed Lord Charles 
Beresford’s correction was amusement. My experience has been 
that the Chinese machinist is well up to his business. 

Exhibition of British machinery in China.—I have to agree with 
his Lordship, however, when he advocates some kind of exhibition 
of British machinery in a good centre. This is a matter I person- 
ally put before him when he was here, and in which I take a keen 
interest, for I firmly believe it would be a step in the right direc- 
tion. 

In conclusion, you must consider my only excuse for this long 
letter to be simply the recognition that, through the medium of a 
publication like THE ENGINEER, subjects in which we, as British 
engineers, are concerned can be thoroughly ventilated and 
thrashed out, and if there is good in them then very likely good 
will result from the process. 

Imperial Naval College, Nanking, 
February 4th. 


W. 


GAS CYLINDER TESTING. 

Sir,—In your last issue, page 572, is described Mr. Howard 
Lane’s testing apparatus, designed for measuring the amount of 
water required to raise the pressure to the testing point, and sub- 
sequently ascertaining if all the water returns when the pressure 
is removed. Permit me to say that this system of testing has 
been in use a long time by some of the most progressive gas com- 
pressers in this and other countries. 

As long ago as 1897, in the Special Lantern Number of the 
Photographic News for October 1st, page 651, and in the Magic 
Lantern Journal for November, page 181, will be found this 
identical method of testing gas cylinders described by myself, and 
since those dates I have tested over 3800 cylinders on that system. 

My apparatus is identical with Mr. Howard Lane’s, but has 
essential improvements in detail. With it there is no difficulty in 
determining any permanent expansion of a cylinder when subjected 
to internal hydraulic pressure to 35455 of its capacity. 

London, June 5th. JAMES B. SPURGE. 


LENDING LIBRARY FOR ENGINEERS. 


Sir,—I may advise your readers that the library of the North of 
England Institute of Mining and Mechanical Engineers has always 
been available as a lending library for the use of the members ; 
those residing at a distance paying carriage, no other charge being 
made. 

A card catalogue of periodical literature is constantly maintained 
up to date, enabling members to refer to papers on any subject in 
which they may be interested. - This card catalogue could be ex- 
tended to all classes of engineering papers, if suitably supported 
by engineers. M. Watton Brown, 

Newcastle-upon-Tyne, June 6th, 


Tue extension of the City and South London Railway’ 


to Clapham Common was opened to the public on Sunday. There 
are now ten stations on the line, and the journey!between the two 


extremities occupies about twenty minutes. “An extension is being: 


carried out northward from Moorgate-street to Islington. 
* We print this on page 600. 
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THE NANKING NAVAL COLLEGE 


THE TORPEDO ROOM 


NAVAL COLLEGES IN CHINA. 


In view of Lord Charles Beresford’s remarks in his recent 
lecture before the members of the Institution of Mechanical 
Engineers with reference to the immediate necessity of train- 
ing engineers for China, perhaps a few particulars of what 
the Chinese themselves are doing towards the creation from 
the home material of marine engineers, together with officers 
for the kindred profession, at the Naval College, Nanking, 
and other institutions in the empire, may be of interest to 
some of our readers. The college at Nanking was established 
by the Chinese Government in 1890, at the instance of 
Viceroy Tseng-Ko-Chuan, and under the direction of Prefect 
Shen-Tun-Ho, with the object of providing executive and 
engineer officers for the Nanyang, or Southern Squadron, 
then consisting of fourteen modern and useful vessels; the 
Peiyang, or Northern Squadron, being supplied with officers 
by the College at Tientsin, established in 1882, and this 
arrangement still continues. The Naval College at Foochow 
was instituted as far back as 1870, under the direction of the 
late Admiral Tracy, R.N., but has practically been discon- 
tinued for some years, although the French engineers and 
directors at the Foochow Arsenal have recently made 
strenuous efforts to get it re-opened under French instructors. 

The college at Nanking provides for the education and 
maintenance of 120 students, sixty being trained as executive 
and sixty as engineer officers. They are entered for a course 
of from five to six years’ training in the college class-rooms 
and workshops, with the torpedo, at the Shanghai Arsenal, 
and on board the training ship, the corvette Wantai being 
attached to the college for that purpose. During the whole 
of this time they are housed, clothed, fed, provided with all 
necessary books and instruments, and paid a small monthly 
salary by the Government, their relatives or guardians 
guaranteeing, under penalty, that they then remain in the 
Government service as executive and engineer officers in the 
Chinese navy. The officials in charge, and resident on the 
premises, comprise a commissioner, two directors, . two 
proctors, secretary, paymaster, and storekeeper, with their 
clerks and assistants. 

The teaching staff consists of four instructors in the 
executive branch, the chief instructor, and instructor afloat, 
being Britons, while their assistants passed through 
Greenwich, and had experience in the English and Chinese 
navies. In the engineering branch the chief instructor is a 
Briton, his first and second assistants being graduates of 
the Tientsin and Nanking colleges, and engineers in the 
Northern Squadron during the Chino-Japanese war. The 
torpedo branch is in charge of Chinese instructors trained in 
France, and the drill and gymnastic instructors were trained 
by German officers. There are of necessity a number of ! 
teachers for Chinese, the students being drawn from various 
provinces, speaking different dialects, and knowing little of 
the language used in official circles. 


from the report of the naval instructor on board H.M.S. 
Centurion, who examined the students in the executive 


| 


| 
| 


The sum granted yearly from the Imperial Exchequer for 
the whole of this work is 42,000 Tsaoping Taels, approxi- 


MARINE ENGINE, 2:56in. by 5°12in. 


branch, passing out in 1894. In his report he says, ‘I have 
been very much intere: t2d in examining the worked papers. 
TheyZare 


I consider them to be exceedingly well done. 
wonderfully ‘good with 
regard to style, neat- 
ness, and clearness, as 
well as with regard to 
correctness of answers. 
Papers worked by our 
own students would not 
be generally better done. 
I should have liked very 
much to keep some of 
these papers as a sample 


CHINESE TRAINING SHIP WANTAI 


THE MACHINE SHOP 


Everything is done in the English language, and perhaps , complain are in keeping with what is generally known of 
the best illustration of how well it isdone would be to quote | official management in China. 


| It has frequently, therefore, been pointed out that under 
such circumstances much of this money is wasted. With 


by 3in., CONSTRUCTED BY STUDENTS 


| this statement it is difficult to agree. They take away 
een them a sound and valuable professional English 
education, and into whatever groove they may drift in 


ENGINEERING STUDENTS, CLASS A 


mately £60C0. Each student, therefore, costs the Govern- | of what can be done in a foreign language by clever and| this great Empire, its influence goes with them. The 
ment to house, feed, clothe, provide with books and instru- | diligent students.” 


ments, and even liberal pocket money from a Chinese. point 


of view, £50 a year, or, say, £300 to turn out an efficient | their guarantors are responsi 


Although the students are pledged by their agreement, and 
le for all the expenses of their 


executive, or engineer officer, pledged to Government service | education, there is a pretty general endeavour to evade 


for life. 


Government service, and the grievances of which they 


Minister to England, his Excellency’ Lo-Fun-Loh, was 4 
student in the executive-branch of the Foochow Naval 
College. The commissioner of the Tientsin Naval College 
to-day, Taotai Yen-Foo, completed his studies in England, 
and was the first man of his year at Greenwich, Sm 
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though the apparent usefulness and influence educational 
gstablishments of this kind may appear to have in China, 
e certainly not failures, but doubtless doing a good and 
yseful part towards the extension of foreign innovations, In 
education we are all hoping to see the forerunner of great 


ROAD LOCOMOTION.! 


By Professor H. 8, HeLe-Saaw, LLD., F.R.S., 
Member, of Liverpool. 
(Concluded from page 573) 
APPENDIX I. 
statement by Mr. John A, Brodie, the City of Liverpool, 
on the Working of a Leyland Motor Wagon. 

After the trials of motor vehicles held by the Self-propelled Trattic 
Association in May, 1898, the Health Committee of the Corporation 
of Liverpool decided to obtain a motor wagon, and ultimatel 
ordered from the Lancashire Steam Motor Company, of Leyland, 
Lancashire, one similar in design to the vehicle which had been 
awarded the first prize of £100 offered by the society. 

The vehicle was delivered at the end of January, 1899, and has 
since been used in connection with the construction of street works 
for the electric tramways, where it has been found very useful for 
the quick removal of materials. On account of the varying 
character of the work, much of it being over very short distances, 
it has not been found possible to keep very accurate records of the 
weights of materials conveyed and the distances travelled, but, 
generally speaking, the | has been from 25 to 4 tons, and the 
total ~ mileage from eighteen to 24, and even thirty miles 
gecasional y. 

Where the work has been of a regular character the records show 
that good work has been done ; thus, in the week commencing 6th 
March the motors carried :— 


” 


March 6 3 loads of 4 tons cach, 3 miles loaded, 3 miles light 
” ” ” ” 3 ” 3 ” 
» 2 3 yy ” 


This shows that during the week a net ton-mileage of 216 was 
obtained, which at £7 per week gives a cost per ton-mile of 7}d. 

Again in October, over a somewhat longer distance, a week’s work 
was as follows :— 


October 23 3 loads of 2} tuns each, 44 miles loaded, 4} miles light 
” 24 ° 8 ” ” ” ” 4) ” ” 4} ” ” 
23 1 ” ” 8 ” ” # ” ” 4h ” ” 


This gives a net ton-mileage of 189, which at £7 works out to 
“In a trial made for the purpose of comparing the motor with 
hired horse teams on day work on a haulage length of three miles, 
the results were as follows :— 
Motor .. 4 loads of 4 tons each, 3 miles light, 3 miles loaded 
Teams(each) .. ,, 5,2 19 ” » 
This gives for motor 48 net ton-miles at £1 5s, = 6 
teams 18 ,, 55 ” - 


per ton-mile 

nono” a 10s. = 55 
It should, however, be pointed out that where the haulage 

distance is smaller than three miles, the benefit obtained from the 

greater speed of the motor vehicle is much reduced, and it appears 
bable that on distances less than one mile the balance in favour 
of the motor vehicle would disappear. 

In connection with the use of this motor vehicle in Liverpool, it 
has been found that the main frames of the vehicle were originally 
of too light a section to withstand the strains thown upon them 
when travelling at a high speed when fully loaded. Many days 
have been lost owing to lengthened delays in replacing the main 
frames, and there has also been a further loss of time due to the 
wheels requiring important repairs. Since these repairs have been 
executed the motor has given little trouble, and, taken on the 
whole, the results have been very satisfactory. The cost for twelve 
months’ working, including wages, maintenance, repairs and £1 
per week for depreciation, amount to £243 14s, 8d. 

APPENDIX II. 

Statement by Mr. H. A. Hoy, the Chief Mechanical Engineer of 
the Lancashire and Yorkshire Raitiray, on the Working of a Thorny- 
croft Motor Wagon. 

The Lancashire and Yorkshire Railway Company has had a 
steam lorry made by the Thornycroft Steam Wagon Company 
working since December 4th, 1899. The lorry was used for town 
delivery from the company’s Salford depdt, near Manchester, 
until February 10th, when it was transferred to the same class of 
work at Great Howard-street Station, Liverpool, where it is still 
working. The car has run satisfactorily, and has been found to be 
about equal to two one-horse lorries. As, however, it has been 
used on all classes of traffic to ascertain its suitability, the results 
obtained vary somewhat. It has been found particularly useful in 
taking loads of about three tons on journeys where, owing to stiff 
gradients over a portion of the road, two horses would have ordi- 
narily had to be sent, whilst in Liverpool it facilitates delivery 
in allowing of a direct route being taken over gradients which a 
horse-drawn lorry could only surmount by taking a circuitous route. 

Up to and including 31st March the car had run on 94 days, 
covering a total distance of 1033 miles, or 10°99 miles per day, not 
including the distance travelled in collecting loads in the goods 
yards. In these calculations Saturday has been counted as a full 
day, although the car has not usually on that day worked after 
2 p.m. The total load carried has been 670°14 tons in 289 loads, 
giving 3°07 journeys, with an average load of 2°318 tons per day. 
During the 94 days the car has been in steam 1021°5 hours, or 
10°86 hours per day. 

_ Careful records have been taken of the coke and water used, and 

it has been found that 259°7 lb. of the former and 191°7 gallons of 


TABLE III,—One Week's Run of a Thornycroft Steam Lorry, 
employed by the Lancashire and Yorkshive Railay Company. 


3 | s | § | 
22/83 35 | 3 | 
100. |Ml’s Tons.| No., |b. Tb. Ib. Gal. Gal.) Ib. 
15 [10-16 | 4 [13 19-38, 22-3 16-53, 19-07, 8-56 
1717-59] 8 | 280] 16-41) 21-53 249 14-64) 19-15) 8-9 
| | | | 
412-5) 800} 21-42) 24.0 | 190] 13-57] 15-2 | 6-33 
| | | | 
Mareh..) 15 |11-58 | 4 820} 21-83| 25-6 17-98} 21-52) 8-42 
| | | | | 
2 14 | 9-15 3 270) 19-28) 21-6 | 184) 13-14] 21-6 6-82 
} | 
3 12 | 8-95 | 2 | 9-5] 210) 17-5 | 22-1 | 156] 18-0 | 22-1 | 7-44 


the latter are the average daily consumption, giving an evaporation 
of 7°38 lb. of water per pound of coke. This latter is obtained 


TA paper ‘read before the Institution of Mechanical Engineers on 


April 26th, 


from the company’s gasworks at Horwich, being made from Wigan 
coal. It is found necessary to clinker the fire after about seven 
hours’ running, the operation taking about five minutes. The coke 
consumed has been 23°4 1b. per hour, or 22°05 1b, per mile, whilst 
the water evaporated has been 17°14 gallons per hour, or 16°15 
gallons per mile. The figures have been calculated from the days 
on which records were taken of both the water and fuel consump- 
tion. 

The results, day by day, of a week’s run in Liverpool are given 
in Table III.; these will be noticed to be slightly higher than the 
averages given. This is due to the fact that on the first few days, 
both at Liverpool and Manchester, the results were not good, owing 
to the driver not being accustomed to the yards and the methods of 


working. 

APPENDIX III. 

Statement by Mr. A. G. Lyster, the Engineer-in-Chief, Mersey Docks 
and Harbour Board, on the Working of a Leyland Motor Wagon. 
This machine, which is a motor wagon designed to carry a paying 

load of four tons, has its engine worked by steam generated by 

liquid fuel. The service is of a very special character, consisting as 
it does in conveying materials from a central dockyard, where they 
are manufactured, to the various parts of the estate where they are 
required for the works, comprising only comparatively short 
journeys, and returning with such loads as may be picked up for 
the yard or intermediate positions. The wagon is a no means, 


TABLE 1V.—Kighteen Tests of Ov. Passenger Carriages at Richmond in Summer of 1899 by Judges of the Automobile Club. 
All using same petroleum spirit of 0°68 specific gravity ; cost taken at 1s. per gallon. 


50-mile run, Southall to High Wycombe. 
English and foreign carriages, tabulated in order of 


Maximum speed allowed, 12 miles per hour. 
Table prepared by Mr. Bryan Donkin, Member of Council. 


During the period to which this applies, viz., from the beginning 
of January to the middle of March, 1900, and providing a total of 
fifty-two working days, the actual working time was only 44 per 
ceut. of the total. 

The work for which the motor wagon was obtained had previously 
been done by horses and carts, and no exact data are available for 
comparison with the new vehicle. In general terms, however, the 
cost for the work done has been much less than it would have been 
by horses, and, as regards despatch and convenience, which are 
often of greater importance in urgent work than direct cost of 
a the comparison is immensely in favour of the motor 
vehicle. 

It has been very efficient for the purpose for which it was obtained, 
and its working has been entirely satisfactory. No difficulty what- 
ever has been experienced in manceuvring, but on one or two 
occasions, after a heavy snowfall, some difficulty was found in 
starting. This, however, was soon overcome. 


APPENDIX IV. 

Statement by Mr. Bryan Donkin, Member of Council, on the Tests of 
Motor Carriages at Richmond and Birmingham. 

Table IV. gives twenty-six English tests on carriages and lorries, 
made in the summer of 1898-99 by the judges of the Automobiie 
Club and the Royal Agricultural Society, chiefly on oil motors, 
many of foreign origin. The first eighteen tests were on oil engines, 


merit of cost of spirit per mile per ton gross weight. 
Roads fair and dry. 


| = | 2 | 
2 | $38 | | | 
=| Maker's name | 
= | of carriage. | 25 | g | ls 
| | Tons. Inch. | Inch. | No. | 
1 | Société Parisienne, 4 | 1-140 | 4 | 2-75 | 4-25 | 1200| 2] E| 10 
|_| 
Daimler Motor) 4 1-350) 2 8-56 4-75| 720) T) 12- 
| Ce., London | | 
Delahaye .. 4 1-260; 4-38 | 6-80) 750, 3) E 12 
| | | | d 
4 Daimler Motor 6 | 1-480| 3-56/4-75| 720) 4) 


| 
Co., London | 
| 


5 Motor 


2-0 | 0-36 | 12 = 1 6 0-285 | Pn. 


Cost of spirit. | | 
3 | 8 | Remarks on road and 
| ee |. = ear. All 4-wheel vehicles. |= 
| Judges’ report, 1899. |" 

| Pence Pints. s. d. Pence. | | | 
3 0-265 | Pn. Strap | Not very good on road. 32 


-5 | 0-30! 10 = 1 
| | | Automobile Associa- 

| | | tion. 
0-266 Pn. Wheels and |Very good on hill and 18 

chain | rvad, 54 H.P. nom. 

Strap (Good onroad. 12 miles 26 
| per hour assumed, | 
but went faster. | 
S.R. Wheels and |Very good on road. 
chain Less good on hill.| 
54 H.P. nominal. | 


2) 0-36; 12 =1 6 


6 | 0-54 18 = 2 3 0-305 


| 0-60 


Manufac-- 5 1-420) 3-50) 4-75] 720) 4| 12 20 = 2 6/ 0-421 S.R Do. 'Good on road. Less 27 
turing Co. } | good on hill. 12miles 
| | | | per hour assumed. 
| | | Went faster. 
6 Daimler Co.,Ger- 1-380} 3-44) 4-56] 720; 4! T 11-2) 0-60 | 200 = 2 0-435! S.R Do. Good on road. Hill not |16 
many | good. 4 H.P. nom. 
| Motor Supply Co. 
7 | Lanchester.. 3 | 0-850} 2 5-00 | 4-50 | 500 BE | 12-1 0-42 14=1 9 0-495 Pn. Worm (Good on road and on 24 
| | | to wheels hill. 
1000 | | 
8 Panhard and 2 1-030 4 — | 700 4|T | 12-1 | 0-54 18 = 2 $3 0-523 Pn. | Wheela and Do. \29 
Lavasseur | | to | chain | | 
| | | 800 
1-100} 2) 4-75 5-00) 500) 3) E | 12-3/0-54 18 = 2 3 0-523 S.R.) Belt and |Very good on road and 21 
| | | | chain | on hill. Hewetson. | 
2 0-585; 1 4-50 5-00 400 3| E/ 12-2) 0-30 10 =1 83. 0-561) S.R. Do. |Good on road, not good |22 
j | on hill. Hewetson. | 
11 Daimler Motor 2 | 0-625} 2 8-00 4-75] 750 2) T 11-1| 0-36 12 = 1 6 0-578 Pn. Wheels and |Road very good. Hill 20 
Co., London | } | | belt | good. | 
12. Du Croiset .. 6 | 1-600) 2) 4-50) 8-00) 650) 3° E | 13-9/ 1-02 34 = 4 3) 0-638 | S.R. Belt and [Good on hill and road. |34 
| | | } | | | chain Automobile Associa- ; 
| } | | | tion. 
13 Litge Works... 2 | 0-30 | 8-75 5-00} 900) 3| E 11-7| 0-39 13 = 1 1-000 Pn. Wheels and |Good on road, not good 36 
| | | | belt on hill. Automobile | 
| | | Association. 
Marshall .. .. 2 | 0-730) 5-00) 5-50! 600; 1; 6-8/|0-76 25 = 8 1-040) Pn. Do. Not good on hill and 25 
road, 
15 | Bergmans .. ..; 2 | 0-770| 1) 5-00 6-25 | 800 3|E 9-5 23 = 8 6) 1-100, Pn. Do. \Good on hill, but not on 35 
| | | | | | | road. Automobile 
| | | | | | Association. | 
16 | Barritre .. .. 1 0-163} 1 2-75 | 3-00 | 1400; 1] Ej 11-0) 0-18; 6 = 0 1-110) Pn. | Cogs On hill good, on road 1 
| | | | } | fuir. Automobile | 


| 

| | | chain Automobile Associa- | 

| | tion. | 
3-7 | O-72 | 24 = 3 O | 1-260 S.R. | Do. \Many stops on road. 23 

| | Hill fair. 


| Association. 
Pn. | Belts and |Good on hill and road. 31 


| 
| | 


0-78 | 26=3 3 


20-mile Run. 


Rich mond, 1899. 


Spirit as above. 
Report. 


| | 
| 0-650 | 
17 | Vallée .. .. ..! 2 | 0-650} 2 | 3-25 | 5-25 | 
| | 
18 International 2 | 0-575] 1 5-00'5-25; 800; 3} E| 8 
Motor Car Co. | | | | | 
Three Tests on O1L Motors—One Post-office Van and Tro Lorvries for Goods. 
Same 
Load 
in | 
tons. | | | 
19 Daimler Motor 5 8-650 | 2 4-31 6-12} 540) 3-8 


Co., Germany 


20 Daimler Motor 1} 3-950) 4 
Co., London | 

21. Daimler Motor | 2-140) 5-37 
Co., Germany | 


2-40 | 82 = 4 0 | 0-280 | Iron Wheels Onroads good. 10 H.P. 42 
| nominal. Motor Car- 
| riage Supply (Lorry). 

0-450 | 


1:80 2=3 0 S.R. | Wheels and Post-officecovered van. 44 
chain Good on read. 
8/1-00)22 =2 9 Iron Wheels Lorry. Good on road. 43 


0-750 


6 HP. nom. Motor 


Tro Tests on Two Road Steam Lorries with Boiler. 


For Goods. 
Steam Eagine. 


1899. 20-méle Run. Coal and Coke. Compound 


Report. 


.. 4 | 6-630! 2 


22 


28 | thornyerot --| 8 | 6-950; 4-0 | 5-0 440 
7 


| | 
| | 


uel. 
\Coke| Coke. | 
22 | 0-32 | 0 6} 0-050 | Steel Gears Goodonroad. Steamer. | 15 
| | Coke fuel, 10s. 
| Coal. | Coal. ton. | 
+45 | 1-05 19 Good on road. Steamer. | 1 
| 
| 


| Cost of fuel. Cost ot! 
f 


0-150 | ,, Do. 
| Coal fuel, 20s. per} 
ton. 


Three Tests—One O1L Motor and Two STEAM Lorries for Goods. 


“ Proceedings” of the Royal Agricultural Society, 1898. 


Birmingham, 1898. Royal Agricultural Society. 46°8-mile Run, 


. | . For | 
| | Oil. | 46.5 miles. | : | 
24 Daimler . Motor 1 | 2-49 2 | 8-62 | 6-37 | 700} 4) — | 7-82 | 0-45 19 | 0-180 | S.R. | Chain and Very good on road.|— 
Co., London | 3-62 | | gear. spirit, 7}d.- 
(Oil spirit) | | Coal. _ gal. 
25 Thoenyerolt 8 | 6-88 | 2] 4-00] 5-00; 500} 0} — | 6-20 | 2-10 7 6 | 0-300 Iron | Do. [Good on road. 1751b.|— 
(Steam) | 7-00 | pressure. Coal fuel] 
| | | | | for boiler, 20s. per} 
| | | Oil. | ton. 
26 | Lancashire Co... 8-1 6-54 | 2 | 3-00 | 6-00 500 | 3 | — | 6-48 | 2-38 3. 0-360) ,, | Do. |Few stops. 200 
(Steam) | | 5-00 | | | pressure. Oil fuel 
| | for boiler, 43d. per 
| | | gal. 


“* E = Electric ignition; T = Tube ignition. 


therefore, either constantly fully loaded or employed; it has to 
wait for longer or shorter periods, according to circumstances at its 
several stages or points for discharging or loading, or elsewhere ; 
and altogether the conditions are extremely unfavourable for afford- 
ing data which would be of benefit to firms whose work is of a more 


regular and uniform character. 


The cost per ton-mile varies very largely according to the nature 
of the work, being as low as 3°4d. per ton-mile for the work done x : 
ona certain day, and at times very much higher, the average over | has a maximum gradient of 1 in 94. 


the whole of the time worked giving a little over 9d. per ton-mile. 


+ Pn. = Pneumatic ; $.R. = Solid rubber. 


driving passenger carriages of various weights, at Richmond. The 
run London, along the Oxford road and 
back. The same oil spirit was used in all the oil tests. The 
maximum speed allowed on the roads was twelve miles per hour, 
although in some cases it was exceeded. The roads were dry and 
in good order, but there were many hills ; a section of the route is 
given in the original report. Each carriage was tested separately 
for hill-climbing capacity on the Petersham Hill, Richmond, which 


A trained official attendant was in each carriage during the whole 


future 
The accompanying photographs, which we have just 
recived from China, will give some idea of the Nanking 
College, and of the scope of its operations. The footlines are 
sufficiently explanatory to make further description needless. 
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NAVAL COLLEGES IN CHINA. 


In view of Lord Charles Beresford’s remarks in his recent 
lecture before the members of the Institution of Mechanical 
Engineers with reference to the immediate necessity of train- 
ing engineers for China, perhaps a few particulars of what 
the Chinese themselves are doing towards the creation from 
the home material of marine engineers, together with officers 
for the kindred profession, at the Naval College, Nanking, 
and other institutions in the empire, may be of interest to 
some of our readers. The college at Nanking was established 
by the Chinese Government in 1890, at the instance of 
Viceroy Tseng-Ko-Chuan, and under the direction of Prefect 
Shen-Tun-Ho, with the object of providing executive and 
engineer officers for the Nanyang, or Southern Squadron, 
then consisting of fourteen modern and useful vessels; the 
Peiyang, or Northern Squadron, being supplied with officers 
by the College at Tientsin, established in 1882, and this 
arrangement still continues. The Naval College at Foochow 
was instituted as far back as 1870, under the direction of the 
late Admiral Tracy, R.N., but has practically been discon- 
tinued for some years, although the French engineers and 
directors at the Foochow Arsenal have recently made 
strenuous efforts to get it re-opened under French instructors. 

The college at Nanking provides for the education and 
maintenance of 120 students, sixty being trained as executive 
and sixty as engineer officers. They are entered for a course 
of from five to six years’ training in the college class-rooms 
and workshops, with the torpedo, at the Shanghai Arsenal, 
and on board the training ship, the corvette Wantai being 
attached to the college for that purpose. During the whole 
of this time they are housed, clothed, fed, provided with all 
necessary books and instruments, and paid a small monthly 


salary by the Government, their relatives or guardians | 


guaranteeing, under penalty, that they then remain in the 
Government service as executive and engineer officers in the 
Chinese navy. The officials in charge, and resident on the 
premises, comprise a commissioner, two directors, two 
proctors, secretary, paymaster, and storekeeper, with their 
clerks and assistants. 

The teaching staff consists of four instructors in the 
executive branch, the chief instructor, and instructor afloat, 
being Britons, while their assistants passed through 
Greenwich, and had experience in the English and Chinese 
navies. In the engineering branch the chief instructor is a 
Briton, his first and second assistants being graduates of 
the Tientsin and Nanking colleges, and engineers in the 
Northern Squadron during the Chino-Japanese war. The 


from the report of the naval instructor on board H.M.S. 
Centurion, who examined the students in the executive 


} 


MARINE ENGINE, by 5°12in. 


I consider them to be exceedingly well done. 
wonderfully ‘good with 
regard to style, neat- 


torpedo branch is in charge of Chinese instructors trained in 
France, and the drill and gymnastic instructors were trained 
by German officers. There are of necessity a number of | 
teachers for Chinese, the students being drawn from various 
provinces, speaking different dialects, and knowing little of | 
the language used in official circles. | 
The sum granted yearly from the Imperial Exchequer for 
the whole of this work is 42,000 Tsaoping Taels, approxi- 


| own students would not 


ness, and clearness, as : 
well as with regatd to q 
correctness of answers. 

Papers worked by our 


be generally better done. 
I should have liked very 
much to keep some of 
these papers as a sample 


CHINESE TRAINING SHIP WANTAI 


mately £60C0. Each student, therefore, costs the Govern- 
ment to house, feed, clothe, provide with books and instru- 
ments, and even liberal pocket money from a Chinese point 
of view, £50 a year, or, say, £300 to turn out an efficient 


THE MACHINE SHOP 


Everything is done in the English language, and perhaps , complain are in keeping with what is generally known of 
the best illustration of how well it isdone would be to quote | 


official management in China. 
It has frequently, therefore, been pointed out that under 
such circumstances much of this money is wasted. With 


by 3in., CONSTRUCTED BY STUDENTS 


branch, passing out in 1894. In his report he says, “I have | this statement it is difficult to agree. They take away 
been very much intere: t2d in examining the worked papers. | with them a sound and valuable professional English 
TheyZare | education, and into whatever groove they may drift in 


ENGINEERING STUDENTS, CLASS A 


of what can be done in a foreign language by clever and 
diligent students.” 

Although the students are pledged by their agreement, and 
their guarantors are responsible for all the expenses of their 


executive, or engineer officer, pledged to Government service | education, there is a pretty general endeavour to evade 


for life. 


Government service, and the grievances of which they 


this great Empire, its influence goes with them. The 
Minister to England, his Excellency’ Lo-Fun-Loh, was 4 
student in the executive branch of the Foochow Naval 
College. The commissioner of the Tientsin Naval College 
to-day, Taotai Yen-Foo, completed his studies in England, 
and was the first man of his year at Greenwich. Sm 
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though the apparent usefulness and influence educational 
tablishments of this kind may appear to have in China, 
or are certainly not failures, but doubtless doing a good and 
pen br part towards the extension of foreign innovations. In 
sducation we are all hoping to see the forerunner of great 
fature development. 
The accompanying photographs, which we have just 
received from China, will give some idea of the Nanking 
Vollege, and of the scope of its operations. The footlines are 
sufficiently explanatory to make further description needless. 


ROAD LOCOMOTION.! 


By Professor H. 8. HeLE-SHaw, LLD., F.R.S., 
Member, of Liverpool. 
(Concluded from page 573) 
APPENDIX I. 
wiement by Mr. John A. Brodie, the City Engineer of Liverpool, 
“on the Working of a Leyland Motor 

Afterthe trials of motor vehicles held by the Self-propelled Trattic 
jssociation in May, 1898, the Health Committee of the Corporation 
of Liverpool decided to obtain a motor wagon, and ultimately 
ordered from the Lancashire Steam Motor Company, of Leyland, 
Lancashire, one similar in design to the vehicle which had been 
awarded the first prize of £100 offered by the society. 

The vehicle was delivered at the end of January, 1899, and has 
since been used in connection with the construction of street works 
for the electric tramways, where it has been found very useful for 
the quick removal of materials. On account of the varying 
character of the work, much of it being over very short distances, 
it has not been found possible to keep very accurate records of the 
weights of materials conveyed and the distances travelled, but, 
generally speaking, the | has been from 24 to 4 tons, and the 
total daily mileage from eighteen to 24, and even thirty miles 
occasic nally. 

Where the work has been of a regular character the records show 
that good work has been done ; thus, in the week commencing 6th 
March the motors carried :— 


March 6 3 loads of 4 tons cach, 3 niles loaded, 3 miles light 
» 10 » » 3 y 
This shows that during the week a net ton-mileage of 216 was 


obtained, which at £7 per week gives a cost per ton-mile of 7d. 
Again in October, over a somewhat longer distance, a week’s work 
was as follows :-— 


October 23 3 loads of 2} tons each, 44 miles loaded, 4} miles light 
» 24 By, ” it ” » ” 
» 2 8 » 8 ” » 4 ” ” 45 ” ” 
2 BE sy 43 » 4 4, ” 


This gives a net ton-mileage of 189, which at £7 works out to 
In a trial made for the purpose of comparing the motor with 
hired horse teams on day work on a haulage length of three miles, 
the results were as follows :— 
Motor.. .. 4 loads of 4 tons each, 3 miles light, 8 miles loaded 
Teams(each) .. 3 ,, 4,2 » 8 ” 
This gives fur motor 48 net ton-miles at £1 5s. = 6}d. per ton-mile 

» teams 18 ,, 4, «at 108. = 10d. ,, 4, 5 
It should, however, be pointed out that where the haulage 

distance is smaller than three miles, the benefit obtained from the 

ter speed of the motor vehicle is much reduced, and it appears 
probable that on distances less than one mile the balance in favour 
of the motor vehicle would disappear. 

In connection with the use of this motor vehicle in Liverpool, it 
has been found that the main frames of the vehicle were originally 
of too light a section to withstand the strains thown upon them 
when travelling at a high speed when fully loaded. Many days 
have been lost owing to lengthened delays in replacing the main 
frames, and there has also been a further loss of time due to the 
wheels requiring important repairs. Since these repairs have been 
executed the motor has given little trouble, and, taken on the 
whole, the results have been very satisfactory. The cost for twelve 
months’ working, including wages, maintenance, repairs and £1 
per week for depreciation, amount to £243 14s. 8d. 

APPENDIX II. 

Statement by Mr. H. A. Hoy, the Chief Mechanical Engineer of 
the Lancashire and Yorkshire Raitway, on the Working of a Thorny- 
croft Motor Wagon. 

The Lancashire and Yorkshire Railway Company has had a 
steam lorry made by the Thornycroft Steam Wagon Company 
working since December 4th, 1899. The lorry was used for town 
delivery from the company’s Salford depét, near Manchester, 
until February 10th, when it was transferred to the same class of 
work at Great Howard-street Station, Liverpool, where it is still 
working, The car has run satisfactorily, and has been found to be 
about equal to two one-horse lorries. As, however, it has been 
used on all classes of traffic to ascertain its suitability, the results 
obtained vary somewhat. It has been found particularly useful in 
taking loads of about three tons on journeys where, owing to stiff 
gradients over a portion of the road, two horses would have ordi- 
narily had to be sent, whilst in Liverpool it facilitates delivery 
in allowing of a direct route being taken over gradients which a 
horse-drawn lorry could only surmount by taking a circuitous route. 

Up to and including 31st March the car had rin on 94 days, 
covering a total distance of 1033 miles, or 10°99 miles per day, not 
including the distance travelled in collecting loads in the goods 
yards. In these calculations Saturday has been counted as a full 
day, although the car has not usually on that day worked after 
2p.m. The total load carried has been 670°14 tons in 289 loads, 
giving 3°07 journeys, with an average load of 2°318 tons per day. 
During the 94 days the car has-been in steam 1021°5 hours, or 
10°86 hours per day. 

_ Careful records have been taken of the coke and water used, and 

it has been found that 259°7 lb, of the former and 191°7 gallons of 


TABLE IIL.—One Week's Run of a Thoraycroft Steam Lorry, 
employed by the Lancashire and Yorkshire Railway Company. 


er | 


10. |MI’s, Tons.! No. | Ib. | Ib, Gal. Gal.) Ib. 
28 Feb, 15 |10-16 | | 200) 19-38) 22-3 248) 16-53, 19-07, 8-56 
| Is | 280 16-41| 21-53 249) 14-64) 19-15! 8-9 
3 ,, 14 j11-63 | 4 12-5, 800) 21-42) 24-0 | 190) 13-57] 15-2 | 6-33 
| | 
1 March 15 {11-53 | 4 12-51 820) 21-83) 25-6 26) 17-98) 21-52 8-42 
| | 
9-15 3 12-5 270) 19-28) 21-6 | 184) 13-14) 21-6 6-S2 
| | | | 
12 | 8-95} 2 | 210) 17-5 | 22-1 | 156) 18-0 | 22-1 | 7-44 
the latter are the average daily consumption, giving an evaporation 
of 7°38 Ib. of water per pound of coke. This latter is obtained 


1A 


Apeil paper read before the Institution of Mechanical Engineers on 
ri 


26th, 


from the company’s gasworks at Horwich, being made from Wigan 
coal. It is found necessary to clinker the fire after about seven 
hours’ running, the operation taking about five minutes. The coke 
consumed has been 23°4 1b. per hour, or 22°05 1b. per mile, whilst 
the water evaporated has been 17°14 gallons per hour, or 16°15 
gallons per mile. The figures have been calculated from the days 
on which records were taken of both the water and fuel consump- 
tion. 

The results, day by day, of a week’s run in Liverpool are given 
in Table III.; these will be noticed to be slightly higher than the 
averages given. This is due to the fact that on the first few days, 
both at Liverpool and Manchester, the results were not good, owing 
to the driver not being accustomed to the yards and the methods of 


working. 

APPENDIX III. 

Statement by Mr. A, G. Lyster, the Enyineer-in-Chief, Mersey Docks 
and Hartour Board, on the Working of a Leyland Motor Wagon. 
This machine, which is a motor wagon designed to carry a paying 

load of four tons, has its engine worked by steam generated by 

liquid fuel. The service is of a very special character, consisting as 
it does in conveying materials from a central dockyard, where they 
are manufactured, to the various parts of the estate where they are 
required for the works, comprising only comparatively short 
journeys, and returning with such loads as may be ao up for 
the yard or intermediate positions. The wagon is by no means, 


TABLE 1V.— Eighteen Tests of Oi Passenger Carriages at Rich 


During the period to which this applies, viz., from the beginning 
of January to the middle of March, 1900, and providing a total of 
fifty-two working days, the actual working time was only 44 per 
cent. of the total. 

The work for which the motor wagon was obtained had previously 
been done by horses and carts, and no exact data are available for 
comparison with the new vehicle. In general terms, however, the 
cost for the work done has been much less than it would have been 
by horses, and, as regards despatch and convenience, which are 
often of greater importance in urgent work than direct cost of 
—- the comparison is immensely in favour of the motor 
vehicle. 

It has been very efficient for the purpose for which it was obtained, 
and its working has been entirely satisfactory. No difficulty what- 
ever has been experienced in manceuvring, but on one or two 
occasions, after a heavy snowfall, some difficulty was found in 
starting. This, however, was soon overcome. 


APPENDIX IV. 
Statement by Mr. Bryan Donkin, Member of Council, on the Tests of 
Motor Carriages at Richmond and Birmingham. 

Table IV. gives twenty-six English tests on carriages and lorries, 
made in the summer of 1898-99 by the judges of the Automobiie 
Club and the Royal Agricultural Society, chiefly on oil motors, 
many of foreign origin. The first eighteen tests were on oil engines, 


mond in Summer of 1899 by Judges of the Automobile Club. 


50-mile run, Southall to High Wycombe. All using same petroleum spirit of 0°68 specific gravity ; cost taken at 1s. per gallon. 
English and foreign carriages, tabulated in order of merit of cost of spirit per mile per ton gross weight. 


Maximum speed allowed, 12 miles 
Table prepared by Mr. Bryan 


per hour. Roads fair and dry. 
Donkin, Member of Council. 


Motor || | Cost of spirit. | |. 
Z| Maker's name | #5 | | | Sela i on hill—50 miles run. | 3 
| BS | @¢ = | Gear. | All 4-wheel vehicles, |= 
| | in| 4 | | mile. | 50 tiles | Authority— 
4 Ss| Sei | 33 | | Judges’ report, 1899. 
se | a |2| AS | 
| j | Tons. | Inch. | Inch No. | | Pence Pints. s. d. | Pence. | | | 
1 | Société 4 | 1-140] 4 2-75 | 4-25 1200} 2| E | 10-5 0-30 | 10 = 0-265 | Pn. Strap Not road, 32 
| | | | Automobile Associa- 
| | | | | | | | tion. 
Daimler Motor 4 1-350 | 2 8-56 4-75 720) 4) T 12-2) 0-36 12 = 1 6 0-266 Pn. | Wheels and Very good and Is 
Ce., London | | | | | chain | rvad, 54 H.P. nom. 
3 Delahaye 4 1-260; 2 4-38 6-30) 750, 3) E | 12-0; 0-86) 12 = 1. 6 0-285) Pn. Strap Goodonroad. 12 miles 26 
| | | | | | | per hour assumed, } 
| } but went faster. 
4 Daimler Motor 6 | 1-480/ 2 3-565 4-75) 720) 4) T/11-6/ 0-54 18 = 2 3 0-365  S.R. Wheels and|Very good on road. 
Co., London | | chain | on 
| | | | | | j | 5% H.P. nominal. 
5 Motor Manufac- 5 | 1-420) 2 3-50 /4-75 |) 720) T/ 12-0/0-60 20 =2 6 0-421 S.R. Do. 
turing Co. | | good on hill. 12 miles 
| } per hour assumed. 
| | | Went faster. 
6 Daimler Co., Ger- 4 1-380; 2 3-44 4:56! 720 4/7 /11-2/ 0-0) 20 =2 6 0-435 S.R. Do. not |16 
many good. 4 H.P. nom. 
| | | | Motor Supply Co. | 
7 | Lanchester... 3 | 0-850] 2 5-00 4-50] 500; 2/ £ 12-1/0-42)14=1 9 0-495 Pn. Worm on road and on |24 
| | | | to wheels | hill. 
1000 
8 Panhard and 1-030) 4. - 7 | 12-1/ 0-54 18 = 2 0-523. Pn. Wheels and Do. 129 
| Lavasseur to | chain | 
| | | | 800 | | | | | 
9 Benz | 4 | 1-100} 2 4-75 5-00} 500) 3) EB | 12-3| 0-54 18 = 2 0-523 S.R.| Belt and |Very good on road and 21 
| chain | onhill. Hewetson. | 
10|Benz .. .. 2 | 0-585} 1) 4-50 5-00} 400; 3] E/ 12-2/0-30 10 = 1 30-561 | S.R. Do. |Good on road, not good 22 
Part | | on hill. Hewetson. | 
11 Daimler 2 | 0-625 2 8-00 4-75 70; 2|7T 11-1 | 0-36 | 12 = 1 0-578) Pn. and wm ed good. Hill 20 
Co., London | | | | velt | good. i 
12 Du Croiset .. 6 | 1-600) 2/ 4-50 8-00) 650) 3 > E 13-9/ 1-02 34 = 4 3 0-638 | S.R. Belt and [Good on hill and road. |34 
| | | chain | Automobile Associa-| 
| | | | i } tion. | 
13 Litge Works .. 2 0-390) 1) 8-75 5-00 900; 11-7} 0-89 18 = 1 7) 1-000 Pn. Wheels and mot. 36 
| | | | belt | onhill, Automobile 
| | | Association. 
14 Marshall .. .. 2 | 0-730) 5-00/ 5-50) 600; 6-8/0-76 25 = 8 1-040) Pn. Do. Not good on hill and 25 
| | | road. 
15 Bergmans 2 | 0-770] 1) 5-00 6-25; 800; EB} 9-5 0-84 23 = 3 1-100) Pn. Do. Good on hill, but not on 35 
| | | | | | road. Automobile 
| | | | | | Association. | 
16 | Barritre 1 | 0-163 1 2-75 3-00 | 1400, 1, E | 11-0 | 0-18 6=0 9/ 1-110; Pn. Cogs hill good, on road 1 
| air. Automobile 
| | | | | | | | | Association. 
17 | Vallée .. 2 | 0-650! 2) 3-25 5-25) 610! 3] E | 11-7/ 0-78 26 = 3 3. 1-200} Pn. | Beltsand Good on hill and road. 31 
} | | | | | | chain | Automobile Associa- 
| | | | | | } tion. 
18 |International 2 | 0-575] 1 5-00! 5-25; 3] E| 8-7/0-72| 24 =2 0| 1-260] S.R.| Do. \Many stops on road. 23 
| Motor Car Co. | | | | | | | Hill fair. | 


Three Tests on OIL 


Motors—One Post-otfice Van and Tro Lorries for Goods. 


Richmond, 1899, 20-mile Run. Spirit as aboce. 


Same Report. 


Load | 
in 
tons. | 
19 Daimler Motor 5 8-650 | 2 4-31 6-12 O40 3-8 
Co., Germany | 
20 Daimler Motor 15 3-050) 4 3-56 4-75) 800) 5-0 
Co., London | 
21 Daimler Motor 15 2-140 | 2 3-81 5-37] 660; 4) T | 5-8 
Co., Germany 


2-40 82 = 4 0 | 0-280 | Iron Wheels Onroads good. 10H.P. 42 
| nominal. Motor Car- 
| riage Supply (Lorry). 
1:80 24 = 3 0 0-450) S.R. | Wheels and Post-officecovered van. 44 
chain Good on road. 
1-0@/32=2 9 Iron Wheels Lorry. Good on road. 43 


0-750 | 
| iH P. nom. Motor 
Carriage Co. 


with Boiler. For Goods, 
Steam Engine. 


Tests on Two Road SteEAM Lorries 


Coal and Coke. Compound 


Richm mudd, 1899. 


Same Report. 


20-m ‘le R Whe 


| | | 


22 | Bayley .. 

28 | Thornycroft 8 | 6-950 | 2 
| 


| Cost of fuel. Cost of! 

| fuel. | 

|Coke,| s. d. Coke. | 

| 0-32 0 6} 0-050 | Steel Gears Goodonroad. Steamer. | 15 
| | Coke fuel, 10s. per 

| Coal. Coal. ton. | 

| 1-05 0-150) ,, Do. Good on road. Steamer. | !1 


Coal fuel, 20s. per 


19 
| | 
ton. 


Three Tests—One Oi. Motor and Two STEAM Lorries for Goods. Birmingham, 1898. Royal Agricultural Society. 46°8-mile Run. 


Proceedings” of the Royal 


Agricultural Society, 1898. 


Daimler | Motor 1 700 
Co., London 
(Oil spirit) | 
Thornycroft | 8 
(Steam) 


24 


Lancashire Co. .. 500 


(Steam) | 


26 


5 . For | | | | 
Oil. | 46. miles. | | | 
0-45 1 9 0-180} Chain and |Very good on road.|— 
| gear. Oil spirit, 7}d.- per} 
| Coal. i | | gal. | 
12-10! 7 | 0-300} Iron} Do. on road. 1751b.|— 
} pressure. Coal fuel| 
| | | | for boiler, 20s. per} 
Oil. | | | ton. 
2-38 9 3. 0-360) ,, | Do.  |Few stops. 200 Ib./— 
| | pressure. Oil fuel 
| | | for boiler, 4}d. per 
| | gal. 


| 
* E = Electric ignition; T = Tube ignition. 


therefore, either constantly fully loaded or employed; it has to 
wait for longer or shorter periods, according to circumstances at its 
several stages or points for discharging or loading, or elsewhere ; 
and altogether the conditions are extremely unfavourable for afford- | 
ing data which would be of benefit to firms whose work is of a more 
regular and uniform character. 

The cost per ton-mile varies very largely according to the nature 
of the work, being as low as 3°4d. per ton-mile for the work done 
ona certain day, and at times very much higher, the average over 
the whole of the time worked giving a little over 9d. per ton-mile. 


t Pn. = Pneumatic ; 8.R. = Solid rubber. 


driving passenger carriages of various weights, at Richmond. The 
run was from Southall, near London, along the Oxford road and 
back. The same oil spirit was used in all the oil tests. The 
maximum speed allowed on the roads was twelve miles per hour, 
although in some cases it was exceeded. The roads were dry and 
in good order, but there were many hills ; a section of the route is 
given in the original report. Each carriage was tested separately 
for hill-climbing capacity on the Petersham Hill, Richmond, which 
has a maximum gradient of 1 in 9}. 

A trained official attendant was in each carriage during the whole 
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test. He noted allincidents, with causes and duration of stoppages, 
if any, and was also responsible for the measurement of the oil used, 
&e. The indicated horse-power was not determined, as with these 
small motors itis very difficult to measure it ; whenrunning on roadsit 
varies much, The question is, therefore, how to obtain a comparative 
figure of merit as to quantity of oil used, and thus to compare these 
numerous carriages and lorries, of very various weights, sizes, types, 
speeds on roads, speeds of motors, difference of gearing, with one 
or more cylinders of various diameters and strokes. _ In this table 
they are classed in order of merit of the cost in pence of the oil 
spirit per ton-mile run of total running weight. This was also done 
for the Birmingham tests of the Royal Agricultural Society by 
Professor Unwin, and seems an excellent standard to adopt. This 
cost per ton-mile, which takes count of weight, speed, and price of 
oil or fuel, will be found in column 13. The total weights varied 
from 1°1 ton to 0°57 ton. All these little motors run nominally at 
from 600 to 1400 revolutions per minute, but on the road this varied 
much. The cost of the oil spirit per ton per mile varied from jd. 
to 1}d., the same being used throughout. The most economical 
vehicle ran at only one-sixth the cost of the least economical. 
This ratio of difference is very great, and the cause should be 
ascertained. 

Tests 19 to 21 give three trials for heavy vehicles for carrying 
loads, made at Richmond by the Automobile Club, for a 20-mile 
run, the same oil spirit being used as before. Total running weight 
from 84 to 2 tons. Speed on road 4 to 6 miles an hour. The 
cost of the spirit varied from about jd. to fd. per ton per mile. 
Column 16 gives the kind of reducing gear from the motor crank 
shaft to that of the carriage wheels. 

The next two tests, 22 and 23, were on steam lorries for carrying 
goods, also made at Richmond during a 20-mile run. Each had a 
steam boiler and compound engine, and used coal or coke; one 
weighed 6°6 tons, aul tie other 6°9 tons, and ran well at a speed 
of from 5} to 55 miles per hour. The cost of the fuel per ton per 
mile works out very low. 

Tests 24 to 26 give three trials at Birmingham by the judges 
of the Royal Agricultural Society, made in 1898 on lorries for goods 
during a run of nearly 47 miles. One was an oil, and the other two 
steam motor cars. The weights varied from 25 to 64 tons. Speed 
on road 6} to nearly 8 miles per hour. Thecost per mile per ton is 
here also very low. These few steam tests form a useful comparison 
with the oil motors. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
SUMMER MEETING, 1900. 

THE summer meeting of the Institution of Mechanical Engineers 
will be held in London, and will commence on Wednesday, June 
27th. An invitation to take part in the meeting has been sent to 
those members of the American Society of Mechanical Engineers 
who may be visiting this country at the time. The following 
papers have been offered for reading and discussion, and will be 
read as time permits, but not necessarily in the order here given: 

Adjourned discussion on ‘‘ Road Locomotion.” A short supple- 
mentary paper, dealing with the recent trials, will be submitted 
by Professor H. 8. Hele-Shaw. 

**Recent Locomotive Practice in France,” by M. Edouard 
Sauvage, member, Assistant Engineer-in-Chief, Rolling Stock and 
Running Department, Western Railway of France. 

‘* Polyphase Electric Traction,” by Professor C, A. Carus-Wilson, 
of London. 

‘*Observations on an Improved Glass Revealer, for Studying 
Condensation in Steam Engine Cylinders and Rendering the Effects 
Visible,” by Mr. Bryan Donkin, member of Council, of London. 

The following is an outline programme of the arrangements :— 

Wednesday, June 27th.—10.30 a.m., Reception of members of 
the American Society of Mechanical Engineers at the Institution, 
St. James’s Park, by the President, Council, and Members of the 
Institution. Reading and discussion of papers. Afternoon visits 
to some of the following works :—Westminster Electric Supply 
Corporation, Davies-street Station, Oxford-street, W.; West- 
minster Electric Supply Corporation, Millbank Station, West- 
minster, S.W.; Pri al Hydraulic Power Company’s Pumping 
Station, Millbank, 8.W.; Colonial Consignment and Distributing 
Company’s Cold Storage Plant, Lambeth, 8.E.; Doulton and Co.’s 
Pottery Works, Lambeth, S.E.; Maple and Co.'s Shops and House 
Furnishing Factories, Tottenham Court-road, W. At 7.30 p.m., 
Institution Dinner in the Hotel Cecil. 

Thursday, June 28th.—10.30 a.m., Reading and discussion of 
— Afternoon visits to some of the following works :—City of 

mdon Electric Lighting Company, Bankside Station, Southwark, 
S.E. ; London Hydraulic Power Company’s Pumping Station, Shad- 
well Basin, London Docks, E.; Great Eastern Railway Locomotive 
Works, Stratford, E.; East London Waterworks, Lea Bridge, 
N.E.; John I. Thornycroft and Co.’s Works, Chiswick, W. 

Friday, June 29th.—{A) Principal Excursion down the river to 
Southend by special Palace steamer, and round the Nore Lightship. 
Leave Old Swan Pier, London Bridge, at 11 a.m. ; arrive back 
about 5 p.m. 

(B) Alternative Excursion down the river in small steamer to 
visit Messrs, Cory’s Coal Tip, the Beckton Gasworks, and the 
Barking Sewage Outfall. Leave Westminster Bridge Pier about 
noon, and arrive back about 6 p.m. 

(C) Alternative Excursion to visit the new Staines Reservoirs, 
the Inlet Works, and the Pumping Stations at Hampton, time per- 
mitting. Leave Waterloo, North Station, L. and S.W.R., at 
10 a.m., by special carriages, for Staines. Drive, free, to the 
works, where luncheon will be provided by invitation of Mr. 
Walter Hunter, Mr. R. E. Middleton, and Messrs. Aird and Sons. 
Thence to the Inlet Works on the Thames. Return down the 
river in steam launch—afternoon tea—to Hampton, and thence by 
train, arriving at Waterloo about 6 p.m. 

(D) Messrs, Willans and Robinson have kindly invited the mem- 
bers to visit their High-speed Engine Works at Rugby. Special 
dining-saloon trains from Euston Station, L. and N.W.R., for 
Rugby, by invitation of Messrs. Willans and Robinson, arriving 
back about 7 p.m. Luncheon will be served during the outward 
journey, and dinner during the return journey. 

9 p.m., Conversazione at the Institution. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

ew locomotive shops.—The Philadelphia and Reading Railroad 
has all its repairs to locomotives done at its shops at Reading, 
which is the central point of the system, aggregating 913 miles in 
length, with 770 locomotives. Entirely new shops are to be 
erected, including a foundry, machine shop, erecting shop, boiler 
shop, blacksmith and forge shop, central power station, &c., the 
total capacity being for 100 locomotives. e machine and erect- 
ing shop is now under construction, and will be 750ft. by 200ft. 
There will be 100 pits and repair tracks, fifty on each side of the 
building, with a central space 60ft. wide for the machine tools, and 
a line of rails down the middle of the building. Inside each end 
will be a transverse track on which engines will be run into the 


spans, the crane tracks being extended into it. The pits are 45ft. 
long, and 24ft. deep, with concrete walls and floor and heavy 
timber baulks carrying 90 lb. flange rails 5in. high. The tracks 
not having pits have sleepers 7in. thick, embedded in stone ballast, 
well rammed and surfaced. The main part of the floor has a din. 
course of bituminous concrete, in which are laid stringers 6in. by 
6in. To these are spiked the bottom floor of hemlock planks, gin., 
laid diagonally, with an upper wearing floor of hard maple, lin. 
by din. There will be extensive wash-rooms, and the shop will be 
heated and ventilated by air forced into it by electric fans. 

Masonry arch railway bridge.—Masonry bridges are much less 
used for railways in the United States than in Europe, but still 
there are many structures of this kind, and the Pennsylvania Rail- 
road is now building such a bridge 3820ft. long. This bridge will 
have 48 segmental arches of 70ft. span, with a rise of 20ft. above 
the springing, and the width will be 52ft. for four lines of rails. 
The height from the water-line is 46ft. to the rails. The arches 
are 42in. thick in the sheeting, the regular ring stones being 23in. 
wide on top, and 21}in. on the intrados of the arch ; while the key- 
stones are 26in. and 24}in. wide. The skewbacks are 48in. by 30in., 
with a 42in. face inclined at an angle of 304 deg. The spandrel 
walls are of well-faced ashlar masonry, surmounted by 18in. string 
courses and copings projecting beyond the face of the walls. The 
arch backing and spandrel filling is of Portland cement mortar. 
Five of the piers are wider than the others, dividing the bridge 
into six sections. These are 19ft. wide at the springing line, and 
21ft. where they rest on the concrete foundations, 24ft. Yin. below. 
The other piers are 8ft. and 20ft. wide at top and bottom, while 
the abutments are 16ft. and 20ft. wide. The piers are all rect- 
angular in plan, with an inclined pointed ice-breaker on the up- 
stream side, extending from the springing line to the foundation, 
with a batter of 3in. to the foot. The faces of the piers and abut- 
ments have a batter of din. to the foot. All the piers are of rock- 
faced ashlar masonry, with a hearting of Vortland cement 
masonry. In the thinner piers the skewbacks are back to back, 
while in the wider ares a course of 30in. stones is laid between 
them to take up any horizontal thrust. All stones are laid with 
jin. mortar joints. The concrete backing is sloped down to gutters 
over the piers, from which 6in. cast iron pipes are laid through to 
the haunches of the arches. Near this bridge is another masonry 
bridge, with twenty-three arches of about 135ft. span, carrying 
two lines of rails. 

Electricity as motive power for cotton mills,—A large number of 
cotton-mill and textile mill plants are now operated by electricity, 
and with excellent results. The system does not increase the first 
cost, but in many cases has cost less than a steam plant. No belt 
or rope tower is required, and the large main drive is omitted as 
the shafting is subdivided into short sections, it can if desired 
be operated with smaller pulleys and at higher speed, while sub- 
division is obtained without the use of the friction clutches used 
with the mechanical system. Ordinarily, also, the same genera- 
tor supplies current to the motors and the lights, and in a large 
mill these savings would go far towards paying the first cost. In 
building mills with a view to enlargement, if the mechanical system 
is adopted this enlargement must be planned in advance, and the 
engine and shafting provided with a view to the necessary power, 
thus increasing the first cost, and reducing the economical effi- 
ciency of the first instalment of the plant. Under the electric 
system the original mill can be built complete, and future exten- 
sions and additions to the power plant can be made as desired. 
The cost of the steam plant and its foundations will be considerably 
higher than that for engines with generators, while the latter can 
readily be provided in independent units, so that in case of acci- 
dent, repairs, and breakdown, the mill will not have to be shut 
down. With this subdivision of the power plant the various de- 
partments of the mill can be operated to the best advantage, while 
repairs or additions can be made as required. The amount of 
shafting to be driven is also considerably reduced, with consequent 
reduction in the loss of power by defective bearings or badly- 
aligned shafts. The power consumed by the various motors, 
machines, or departments can be readily measured, and in some 
of the new mills there are instruments in the engine-room which 
continuously show and record the consumption of power in the 
different departments. 

Electric power stations and distribution.—Several of the large 
electric lighting companies are abandoning their steam-operated 
stations within the limits of their heaviest distribution, and are 
concentrating their generating machinery at some outlying plant, 
and replacing the old generating plants with rotary converter sub- 
stations. The Chicago company, however, believes in the genera 
tion of direct current directly from the engine shaft in districts 
where the load is so congested that several thousand horse-power 
can be distributed from one station without excessive feeder 
lengths. In most large cities there are locations near the business 
centre which, for some reason or other, are undesirable for office 
buildings, &c., but are well adapted for a power station. The 
company has adopted the rotary converter for the supply of 
current to sparsely-loaded districts, but the alternating current is 
generated in the same stations that carry the heavily-congested 
direct-current loads in the centre of the city. No alternating 
current generators are used, however, but these currents are ob- 
tained from collector rings mounted on some of the direct-current 
machines, which are built with a sufficient number of poles to give 
the desired frequency. These machinesare termed double-current 
machines. By this arrangement, only one type of generating 
machinery need be used, the same generators act as a reserve for 
both direct and alternating currents, and the double-current units 
can be run with ease and safety in parallel with the usual direct- 
current generators. Outside of the three-wire direct-current 
district, the supply of electrical power in Chicago is by means of 
alternating currents without transformation to direct current. 
The 2200-volt single-phase lighting feeders are distributed and 
balanced between the terminals and the common centre of three- 
phase Y-connected 3800-volt generators. This gives a higher 
voltage for comparatively long distance work, without step-up 
transformation. 

Electric light station at Boston.—The four generating stations of 
the Boston Electric Light Company have been superseded by one 
large station, having twelve boilers, six batteries, and six engine 
and dynamo units. The coal pocket has capacity for 6000 tons, 
and provision is made for utilising this space for boilers in the 
future, a new coal pocket being then built above the boiler-room. 
The brick chimney is 114ft. diameter inside, with an octagonal base 
22ft. in diameter, and its height is 225ft. Coal is delivered at a 
pier from steamers and barges, and is hoisted from the holds 
by a bucket excavator, the plant having a capacity of 100 
buckets per hour, each bucket holding a ton of coal. The 
coal is screened, and large lumps are sent to a set of crushing 
rolls. The machinery is operated by an electric motor, while 
another operates the conveyor which takes the coal to the storage 
pocket. From this pocket it is loaded by gravity into steel 
wagons running on a narrow-gauge railway in the boiler-room. 
Babcock and Willcox water-tube boilers of 550 horse-power each 
are used, and carry 1601b. of steam. The main header is 20in. 
diameter, and the steam passes through 10in. nozzles and Pearson 
valves, which prevent a backward flow or a rush of steam in case of 
a broken tube. The boilers are fed by triplex pumps, with injec- 
tors as a reserve. The oil is fed to all bearings under pressure from 
air tanks. The engines are of the vertical cross compound type, 
with generators between the cylinders. The cylinders are 28in. 


shop, and then picked up by cranes, and carried to the pit tracks. 
The building is of steel construction, with brick walls between the | 
steel columns. The framework forms two separate ae, | 
70ft. wide and 750ft. long, with a third one between, 60ft. wide. 

In the larger portions the clear height is 46ft., and there are 
two travelling cranes in each, one above the other. The upper 
ones are of 120 tons, and the lower ones of 35 tons capacity. The 
60ft. span has a clear headway of 334ft., and is served by a 10-ton 
crane. The boiler shop will be an extension of one of the 7O0ft. 


by 48in. and 58in. by 48in., with side cranks, and there is a 100-ton 


| 16ft. fly-wheel on the 26in. shaft. They are rated at 2350 horse- 


power, making 120 revolutions per minute. Each engine drives a 
three-phase sixty-cycle generator, rated at 2250 kilowatts, 2250 
volts, at 120 revolutions. 


Tue New Zealand gold output for last month amounted 
to 29,095 0z., valued at £111,860, as compared with 25,962 oz., 
valued at £100,161, in May, 1899, 


THE IRON, COAL, AND GENERAL TRADRg 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

has been d “off” all this week owing to th 

holidays, and though operations have been resumed at some of the 

works others have not re-started, and ’Change to-day had a Quiet 
tone. 
A meeting of the Standing Committee of the Iron and Steel 

Wages Board has been held at the Midland Hotel, Birmingha; 

Sir Benjamin Hingley presiding, when the accountants’ certificate 

was presented certifying the ‘stig net selling price of iron }y 

the twelve selected firms, during March and April, to have ie 

£9 6s, 6°36d,. per ton, The following are the details ;— 


Tons. Price. 
£. 8. d, 
Plates and sheets.. .. 1,020 .. .. « WT 2.6 


Hoops, strip, and miscellaneous 6,151 oo 9 8 


The total production is thus 28,467 tons. In accordance with 
the sliding scale, the rate of wages for puddling becomes 10s, 9q 
per ton, and millmen’s wages are increased in proportion, yjy,, 
© per cent. from June 4th to August 4th, 1900. As compared with 
the last ascertainment, the total tonnage shows an increase of 
250 tons, whilst the selling price has risen to the extent of 
11s. 10°39d. per ton. The increase in wages is again 6d. per toy 
or 5 per cent., which corresponds exactly with the increases which 
have been given in the North of England and in Scotland. 

Those engineering firms who use the best Staffordshire iron were 
rather afraid that, in consequence of the new advance in jrop. 
workers’ wages, marked bars might again be raised. Fortunately 
for such consumers, however, the marked bar firms have decided 
not yet to make any alteration in the basis price, which remains 
therefore £11 10s., though it is quite within the bounds of pro- 
bability that if the present revival increases, another 10s. may be 
put on at the next quarterly meeting early in July. This, how- 
ever, will depend largely upon the course of trade between now 
and that time. Meantime engineers and other users have to pay 
the full £11 10s., and since they do not look for any early reduc- 
tion, they are willing to arrange for considerable supplies in 
instances where producers are agreeable to that course. 

A meeting of the General Committee of the Midland Unmarked 
[ron Association has been held at the Midland Hotel, Birmingham, 
Mr. S. Hingley presided over a large attendance. The meeting 
was, as usual, private. The official report, subsequently communi- 
cated, stated that the meeting was held to receive the report of 
the Wages Board in regard to the bi-monthly ascertainment, and 
upon that to consider the present position of prices. The members 
reported that they were well booked with orders, and that there 
was no reason why there should be any reduction in prices. On 
the contrary, in view of the higher wages being paid, and the 
extra cost of making iron during the next two or three months, 
the present price ought to be fully maintained. The report also 
stated that the same views were expressed at the meeting of the 
Iron Trades’ Consultative Council of Great Britain held a short 
time previously at the Grand Hotel, Manchester, representatives 
of each district reporting that the demand was quite equal to the 
supply, and would be in excess as the weather became warmer, 
Values were therefore likely to be increased in future. 

The new wages advance has indeed improved the position of the 
unmarked bar firms more, perhaps, than any other department, 
the quotation of £10 15s. being more firmly adhered to than pre- 
viously, Some of the makers are in favour of a further advance, 
but the majority consider that it will be best to leave the quotation 
as at present, and insist upon getting it. 

In the galvanised sheet iron market the official confirmation of 
the capture of Pretoria was received with particular interest, as 
the fall of Pretoria is considered to be ‘‘the beginning of the end,” 
and the sooner the war is over the sooner will the normal trade 
between South Africa and this district in galvanised sheets be 
resumed. Meanwhile the standard quotation remains £15 for 
corrugated .galvanised doubles, f.o.b. Liverpool or equal. The 
black sheet market is rather weaker than formerly, doubles being 
obtainable at £10 10s. to £10 15s., while singles are £10 7s. td. to 
£10 12s. 6d., and trebles £11 2s. 6d. to £11 7s. 6d. Hoop iron is 
£11, and nail rod and rivet iron is quoted £10 15s. to £11 os. 

The advance in ironworkers’ wages has strengthened the pig iron 
market also, and though there are no official advances, yet sellers 
are more firm than recently. Staffordshire cinder forge pigs are 
quoted /0s, to 71s. 6d.; all-mine, best, 89s. to 99s., and ordinary, 
74s. to 81s. 6d.; whilst Midland sorts are 71s. 6d. to 74s. for 
Northamptons, and 72s, 6d. to 75s. for Derbyshires. 

With regard to copper, Chili bars G.M.B. are being quoted at 
about £72 5s. for cash, and engineers are welcoming this easier 
tone. 

Mr. Stokes, H.M. Inspector of Mines in the Midland district, 
comprising the counties of Warwickshire, Leicestershire, Derby- 
shire, and Warwickshire, states that the number of persons 
employed in and about mines worked under the Coal Mines 
Regulation Act within that area was 84,797, or 2483 more than in 
the previous twelve months ; and the output of minerals of all 
kinds was 27} million tons, showing an increase of 1,800,000 tons. 
The total quantity of coal raised, namely 27,580,782 tons, shows 
an increase of 1,812,955 tons as compared with the previous year, 
and it was the greatest yearly quantity ever raised in the Midland 
district, each separate county having contributed the largest 
quantity ever raised within its borders. Although there has been 
in recent years a greater increase in the number of tons raised per 
life lost than in any other district, yet Mr. Stokes adds that, if the 
death list for the district be carefully examined, there will be found 
many cases where life would probably be saved had systematic 
timbering been enforced, or the special rule as to the use of 
winger and chain been strictly carried out. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Munchester,—The Whitsuntide holidays have during the just 
week caused the usual disorganisation of business and industrial 
operations throughout the engineering, iron, and coal trades of this 
immediate district. All the principal collieries surrounding Man- 
chester are closed for fully six or seven days, and at engineering 
and ironworks the holidays extend over four or five days, whilst 
so far as business in the iron market is concerned, _ this 
is confined to one ’Change meeting held on Tuesday. Under 
these conditions there is necessarily very little that can 
be reported in the way of trade matters, but the general 
tendency of the position remains very much as I have 
previously reported, and the only change to note is a somewhat 
unexpected move by the Lincolnshire pig iron makers, who have 
more than followed the market by officially reducing their list rates 
4s, per ton. In other directions prices are unaltered, but in the 
absence of business there is nothing to really test them. There 1s 
still amongst large users of iron a feeling of uncertainty with 
regard to the future, and the reports from America—which is 
regarded as, to a very large extent, the key to the situation in the 
not very distant future—do not tend to restore confidence. The 
impression that a lull in the United States, of which there have 
been undoubted indications recently, will send not only into this 
district, but also into continental markets that have hitherto been 
drawing supplies from England, large quantities of raw and manu 
factured material both in iron and steel, and that this must 
inevitably have a depressing effect upon prices here is quite suffi- 
cient to account for the continued restriction of buying to the 


smallest possible limits, brt apart from this a staclen'ng 1s begin: 


ni 
« Ww. 
/ hi 
w 
p 
w 
Ww 
ay 
it 
el 
at 
re 
b 
al 
al 
f 
di 
V 
tl 
it 
n 
| 
| 
: | al 
| 
| a 
G 
té 
A 
| d 
a 
| fe 
te 
| d 
| 
| 
N 
b 
/ | le 
b 
d 
4 P 
re 
| th 
| a 
| i 
ni 
ti 
| fc 
ty 
| a 
a 
a 
| 
| 
} 
| 
| | 
| 
| 
| a 
T 
| 
| a 
t 
r 
| 
| 
| 
| 
| 
| 
| 


June 8, 1900 


THE ENGINEER 


ning to be noticeable here and there in some home industries, 
which also has its weakening effect. : 

On the other side of the question, however, there is the present 

ich cost of production, and although, no doubt, makers and 
manufacturers have a large margin upon which they could reduce 

rices, and still retain a very substantial profit—an impression 
which receives some confirmation from the step taken by the Lin- 
nshire makers—they are not likely to get down the rate of 
wages OF the price of fuel for some time to come. Indeed, colliery 
proprietors, in view of the absence of stocks and the restricted get 
which ——- follows when the miners are earning high wages, 
appear to confident that the present maximum rates for fuel 
will be maintained into next year, and are even anticipating that 
in some descriptions there may be a further advance before the 
ensuing winter sets in. 

The Manchester iron market on Tuesday was only thinly 
attended, with little or no business stirring. For pig iron there 
was scarcely any demand to really test prices, but any change 
reported was ina downward direction, Lancashire and Derbyshire 
brands remain nominally unchanged at late rates, which, however, 
are scarcely being got on actual business, Lincolnshire makers, as 
already noted, have reduced their list rates for both forge and 
foundry 4s. per ton, the new quotations being 74s. net for foundry, 
delivered Manchester, and 72s, 8d. net for forge, delivered 
Warrington. This reduction brings makers’ prices to below even 
the rates that merchants have been prepared to take, but although 
it has perhaps brought forward a few more inquiries, these have 
not resulted in any appreciable increase of actual business. 
Makers, however, are kept busy with deliveries on account of 
orders in hand, and in some i eyenrce the reduction is regarded, 
partially at any rate, as likely to be only temporary. Middlesbrough 
and Scotch iron are without quotable change, although the tone is 
easier ; if anything, Middlesbrough makers’ iron is obtainable at 
an average price of about 82s, 4d. net by rail Manchester, with 
G.M.B.’s offered by merchants at 80s. 4d., and even lower prices 
talked of in the market. For Scotch iron makers’ rates are 
only nominal, and the average market prices are about 81s. to 82s. 
net for Eglinton and Glengarnock, delivered Manchester docks. 
American foundry pig iron is quoted about 79s. net Manchester 
docks, but under this would be taken for forward delivery. 

Finished iron makers report very little new business, but no 
alteration in prices. Bars are strong at the list rates of £10 5s. 
for Lancashire, and £10 10s. for North Staffordshire qualities, with 
sheets averaging about £11 5s., and hoops £10 12s. 6d. for random 
to £10 17s. 6d. for special-cut lengths, delivered Manchester 
district, and 2s, 6d. less for shipment. In the nut and bolt trade 
prices are unchanged at the recent basis rates, 

Prices in the steel trade show a continued easing tendency. For 
No. 3 foundry hematite makers ask about 94s., less 24, but there 
are sellers in the open market at 3s, under this figure. Local 
billets are quoted £7 5s. net, but business has been accepted at 
less than this. Steel bars range from £9 10s. to £9 15s., and for 
boiler plates the Association quotation remains at £10 5s., less 24, 
delivered in this district. ~ 

The other day I visited the works of Lancaster and Tonge, 
Pendleton, Manchester, where considerable extensions have 
recently been carried out. The most important part of 
these extensions is the erection of a new ironfoundry, which 
covers a floor area of 98ft. by 40ft., and is 26ft. high, with 
a roof made entirely of glass. The foundry is served throughout 
its length by a 10-ton electric crane, by Higginbottom and Man- 
nock, which is also used in raising the coke and iron for the cupola 
to the charging platform. At present a 28in. cupola is found 
sufficient to meet requirements, but all the necessary pre- 
parations have been made for a second cupola, The blast 
for the cupola is supplied by a Roots blower of the latest 
type. The plant in connection with the foundry includes 
a core-drying stove, and amongst other apparatus put down are 
agrinding machine and mill, mechanical riddler, emery wheels, 
and rumbler, whilst it is intended to add a pneumatic chipping 
plant for dressing the castings. The brass foundry is equally well 
equipped, being entirely covered by a travelling crane, and fitted 
with every appliance for the cleaning and dressing of castings. 
There are nine furnaces, and a pit for casting pump rams and 
shells on end. The growth of the firm’s business in metallic pack- 
ing has also necessitated an increase of plant in the brass finishing 
section, where new lathes have been put down, and further 
machinery for this department is on order. The pattern shop 
has been considerably enlarged, and is now fitted up for six or 
seven pattern-makers, with the necessary lofts for storage purposes. 
Another new feature is to be seen at one end of the fitting shop, 
where they have put down a new compound steam engine of 
70 horse-power, to drive the whole works. This has 10in. high- 
pressure by 18in. low-pressure cylinders, 24in. stroke, and is fitted 
throughout with the firm’s specialities, including metallic packings, 
drum governor, pistons, steam traps, and lubricators, whilst the 
main stop valve is of the Lancashire combined steam drier and 
stop valve pattern, the receiver being connected with the steam 
trap. Amongst other new developments the firm is building 
adining-room for the workpeople, capable of accommodating 
about 120 men. It may be added that Messrs. Lancaster and 
Tonge have in hand a number of special orders for their various 
———— including a couple of large pistons for blowing engines. 

ese are 54in, diameter, completely cored all over, Téin, deep, 
and weighing about two tons each, Other orders they have in 
hand range from pistons 2in. diameter to the size above men- 

tioned ; metallic piston-rod kings from gin. to 9in. diameter of 
rod, and piston rings from 1}in. to 96in. diameter. 

Mr, Wm. Partington, machinery merchant, of Salford, has built 
and opened new premises in St. Simon-street, Blackfriars-road, 
covering a floor area of 900 square yards, with a yard adjoining 
about 1800 square yards in extent. : 

In the coal trade here a strong position is maintained generally, 
but owing to holiday stoppages at works and pits there is just now 
very little business doing. Pits in the Manchester district were 
closed on Tuesday night until next Tuesday morning, and in the 
Wigan and other mining centres the stoppages are of an equally, 
if not more, protracted character. Generally customers had pre- 
viously pretty well bought to cover their requirements over the 
holiday suspensions at the collieries, and during the last few days 
ho further business of any weight has been put through. House 
coals have so far been in exceptionally good request for the 
season of the year, with full rates got without difficulty. The 
warmer weather will necessarily involve a slackening off in the 
demand, but colliery owners will scarcely have any reason to 
complain, as their output has for the most part been moving away 
so readily that they have very little stock in hand, and they will 
rather welcome than otherwise an opportunity of putting some- 
thing down to provide for the ensuing winter's requirements. 
Under these conditions there is little probability of any giving way 
i prices, For steam and forge coals requirements are sufficient to 
take away all the supplies collieries have to offer, and pricesare strong 
at about 13s, per ton at the pit mouth. Further contracts for gas 
coal have been settled on the basis of the full 5s. advance over last 
year's rates which colliery owners are now asking. With respect 
to engine fuel, local collieries hold to late rates, and their position 
1s necessarily strengthened owing to the reduced competition of 
supplies from outside districts, Lancashire slack at the pit ranges 
from 10s, 6d. to 11s, 6d. per ton, according to quality, 

. For shipment there are indications of increased briskness, both 

im steam coal and house-fire qualities. The Association prices are 

steady at 14s, 6d. for unscreened to 15s, 3d. for screened steam 

= whilst house-fire qualities range from 15s, 6d. for seconds to 
6s. and 16s, 6d. for better sorts, delivered ports on the Mersey. 

Coke is exceedingly strong at the quotations last given. 
very marked reduction in the value of hematite 
ware iron is noted this week, although the demand for crude 

etal is very fully maintained, and makers are very busy and very 
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fully sold forward, Warrants have gone down fully 2s. per ton, 
and are now quoted at 77s. 2d. net cash sellers, 2d. less buyers. 
The reduction is all the more remarkable because makers have 
been led to reduce their prices, and are now asking 82s. to 85s. 
per ton net f.o.b. for mixed Bessemer numbers. It is, however, 
thought that the result will be a return, and that pretty smartly, 
to a higher range of prices all round, as it is known that the 
demand for vig iron is much more likely to be strengthened than 
diminished. ere are forty-five furnaces in blast, two on spiegel, 
as compared with forty-two in the corresponding week of 
year. 

Stocks of warrant iron have been further reduced this week by 
6651 tons, making a reduction since Christmas of 118,237 tons, and 
leaving stocks still in hand at 79,610 tons. 

Iron ore is in very full demand, but the output has been tempo- 
rarily reduced by the stoppage of the Roanhead Mines, where a 
question of increased wages is the cause of strife. It is thought 
probable that the difficulty will be settled without much trouble. 
18s, is still the value of good ordinary sorts net at mines. Spanish 
is still very largely imported at West Coast ports, and prices are 
firm at 22s, per ton net delivered. 

In the steel trade a very considerable business is being done, and 
orders are very plentiful for rails, hoops, tin-bars, slabs, billets, 
merchant steel generally, and heavy steel castings, but the demand 
for shipbuilding descriptions and steel is quiet, as but few orders 
for new shipping tonnage are being given out at present. It is 
probable this fact will obtain so long as prices are so high, but 
immediately values are eased a little there will be a rush for new 
orders. The trade in rails is especially brisk, and orders, already 
largely held, are likely to be considerably increased. Prices are 
very firm. The prospects of the steel trade are decidedly good. 

Shipbuilders and marine engineers are very busily employed, 
and at all the yards there is a plethora of orders, while an increas- 
ing number of men are being employed. The work in hand is 
absolutely all for her Majesty’s Government and for the Japanese 
a Government, and orders for further warships are expected 
to be booked at an early date. 

The coal and coke trades are very busy, and orders are very 
liberally given out, but prices are still high, and are likely to be 
advanced considerably, 

Shipping shows great activity at West Coast ports. The exports 
of pig iron last week reached 18,720 tons, and of steel 10,086 tons, 
being an increase on the corresponding week of last year of 
7375 tons of pig iron and 344] tons of steel. The aggregate ship- 
ments this year have reached 357,649 tons of pig iron and 
184,990 tons of steel, being an increase of 140,601 tons of pig iron, 
and a decrease of 31,397 tons of steel, as compared with the corre- 
sponding period of last year. 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

A week which begins with holidays may practically be called 
a blank week in the colliery districts. Coming as it did with fine 
weather, the tendency to play was accentuated. The Whitsuntide 
holidays came upon the top of the rejoicings after the relief of 
Mafeking, which was more general throughout South Yorkshire 
than any other event celebrated during the war, and the fall of 
Pretoria, coming on Tuesday, added to the general rejoicing. The 
continuance of the present fine weather, however, will bring the 
market more into line with the output, as a great deal less house- 
hold coal will be consumed. Still, it is not anticipated that this 
will have the effect of any easing in prices. We are now so close 
upon the end of the half-year, when all coal supplied to large con- 
sumers will be universally raised from 5s, to 6s. per ton, that no 
hope can be entertained of lower values prevailing for household 
fuel. It is expected, indeed, that there may be even an advance 
upon present quotations. 

At the time of writing, best Silkstones make 14s. 6d. to 16s. 6d. 
per ton; Barnsley house, 14s. to 15s. per ton; nuts from 13s. per 
ton. There was an exceptional demand during the previous week 
in anticipation of advances, and this has to a considerable extent 
compensated for the stoppage during the present week. 

Railway contracts are being but slowly made, the companies 
being anxious to delay contracts, in the hope that coalowners may 
yet modify their terms. Of that, however, there is not the 
slightest anticipation on the part of the general public. In steam 
coal Barnsley hards are selling at 15s. 6d. to 16s, 6d. per ton. 

Contracts are being made for gas coal at advances already re- 
ported. The Rotherham Corporation have just received tenders 
for the 25,000 tons they need for the next twelve months. The 
Parkgate seam has been quoted by John Brown and Company at 
16s., the Jordan Colliery Silkstone seam at 15s. 9d., Sheffield Gas 
Company 15s, 3d., Greasborough Coal Company lds. 6d. These 
tenders all exhibit an advance of 5s. per ton, except in the case of 
the Sheffield Coal Company, which is 5s. 1d. more. The Sheffield 
Gas Company, which requires some 260,000 tons, have arranged 
for a large part of their contracts on the basis of from 5s. to 5s. 6d. 
per ton advance, 

It is an unusual sign of the times that only recently a repre- 
sentative from Germany has been in the Yorkshire district buying 
a heavy tonnaze of coals, One tender for 1500 tons per week is 
made on the basis of the following quotations at the pit :—Best, 
16s, per ton; thin seam, 15s.; softs, 13s. 6d.; branch nuts, 13s. 6d. ; 
steam, 15s. 9d. This German representative stated that a trial of 
the American coal from the experimental cargoes being shipped to 
Europe had not yielded quite such satisfactory results as been 
obtained from South Yorkshire coal. 

For manufacturing fuel of all sorts the demand is far in excess 
of the output. Values have therefore advanced in nuts from 12s. 
to 13s. per ton; slack, 10s. per ton, Coke continues to be as 
largely inquired for as ever. 

There is still abundance of work in the heavy military, marine, 
railway, and kindred establishments at the east end of the city, as 
well as in the immediate district. Several firms who were recently 
booking heavy orders, more especially in military, marine, and 
railway material, are now, however, feeling a perceptible slacken- 
ing. Although the works are very busy, the weight of orders now 
coming forward is not equal to that in the beginning of the year. 
It seems certain that we have now reached the high-water mark of 
trade. The Americans, as was anticipated, have so largely in- 
creased their productive powers that they are in a position to more 
than meet their home demand, and are therefore looking out for 
customers in Europe, particularly in Great Britain. It is expected 
in well-informed quarters that they will soon again be competing 
with the home firms, in which enterprise they had made a vigorous 
start when the sudden revival in trade came about. 

Local manufacturers are looking with sanguine expectations to 
the opening up of South Africa immediately after the war. Doubts 
are expressed as to whether the trade there will come quick enough 
to avert the shrinkage which it is anticipated will soon take place. 
Much energy, however, is being shown in getting possession of the 
business as soon as the political situation admits of trade activity. 
English travellers are already on the spot where they find themselves 
very closely elbowed by representatives of American and German 
firms. The first demand will be for all descriptions of mining, 
railway, and bridge-building tools and material. It is pion. 5 
however, that the competition by the foreigners will be very keen, 
and that this may lead to an extreme cutting in prices, 

In the large establishments this week the holidays have been 
utilised for the usual overhauling of boilers, &c. An attempt was 
made by several manufacturers to resume working on Wednesday, 
but the men did not turn up in adequate numbers, and the effort 
was abandoned. On Thursday there was a pretty general resump- 
tion of business in the leading departments, but in others the men 
seem bent on making a week of it, 


NORTH OF ENGLAND. 


(From our own Correspondent.) 

AN unsatisfactory state of affairs is reported in the pig iron 
market this week, which is described as very ‘‘sick.” The absence 
of business consequent on the holidays has given the “bears” 
another opportunity of forcing down the prices of warrants, and 
these have come down at a great rate, Cleveland having dro 
2s, 3d. in the first two days of this week, Scotch 3s. 3d., and West 
Coast iron 3s. 4 Thus during the seven weeks which have 
elapsed since the best prices of the ag were realised Cleveland 
warrants have declined in value 11s. 8d., and Scotch 13s, 4d., and, 
having been so successful in depreciating the value of pig iron, 
consumers expect to see further reductions made, so that they are 
determined to hold off for a while yet. 

This is always a time of the year when business is quiet, and now 
most of the consumers are well bought for this and next month ; 
where they are not, they buy from hand to mouth, and it does not 
appear likely that much will be done until the demand for iron 
for autumn delivery sets in, which may be some time towards the 
end of August. The tone of business certainly changed mate- 
rially during the last few weeks, and even the most sanguine can- 
not at present describe the situation as optimistic and encouraging, 
and naturally buyers are content to await developments. A good 
deal of the fall has been brought about by speculative operations, 
but these have alarmed regular buyers, who have held back their 
orders wherever possible. The unsettled state of the warrant 
market quite disorganises the market, and it becomes practically 
impossible to say what the real value of pig iron is. 

Neither makers nor merchants have reduced their price for No. 3 
Cleveland G.M.B. pig iron below 70s. per ton for early delivery, 
but naturally consumers will not give this when the sellers’ price of 
Cleveland warrants is 67s. 6d., and when buyers only offer 67s. 
It seems to be the generally received idea that the maximum prices 
of the present spell of prosperity have been realised, and con- 
sumers think they can wait with advantage to themselves. No. 4 
foundry is quoted at 69s. 6d., and grey forge at 69s.; these having 
fallen in sympathy with No. 3, The scarcity of pig iron and the 
heavy drain upon the stock in the public warrant stores have no 
influence in upholding the prices, the operations of speculators 
being once more the most potent factor in determining the value 
of pigiron. Many of the weak holders have been clearing out 
this week, as they expect prices rather to continue declining than 
to advance, and during the last few days they have been rushing 
iron for sale at whatever price it would fetch. We have to go 
back to the month of January to find the price of pig iron as low 
as it is to-day, and yet it is less than two months since the best 
price not only of the year, but also of the last quarter of a century, 
was realised. 

The heavy decline in _ recently has brought into promi- 
nence a question of considerable importance to all pig iron makers 
who have to buy their materials in the open market—the necessity 
for lower market prices for these materials. They cannot for long 
go on reducing the selling price of their pig iron and getting no 
relief in the shape of cheaper materials. During the last few 
weeks the prices of pig iron have been falling, yet those of coke 
have risen. Thus when 78s. was being paid for No. 3 Cleveland 

ig iron, medium coke, delivered at the furnaces, could be had at 

. ; now, when 70s. can hardly be got for the pig iron, and only 
67s. for warrants, 29s. has to be paid for the coke. Formerly the 
value of coke was practically regulated by that of pig iron, and 
under normal conditions it was about one-third of the price of 
No. 3 Cleveland. If this held good at present coke at 29s. would 
mean No. 3 at 87s., or the latter at 70s. would mean 23s. for coke. 
If anything like the current proportions are maintained for long, 
there can be no question that some of the furnaces will have to go 
out in this district, as they have had elsewhere, in cases where 
producers have not their own supplies of raw materials. This 
would lead to a readjustment of prices, for the demand of coke 
would not be so much, if at all, in excess of the production. 

Makers in this district maintain their quotation for hematite pig 
iron, and have not been influenced by the fall in Cleveland iron or 
warrants. There are now no East Coast warrants on the market, 
and it is a long time since any quotation was reported for them. 
But for West Coast warrants the price has gone down very rapidly, 
so much so that on Wednesday 75s. 9d. was the price for them. 
In the face of that, East Coast makers continue to quote 87s. 6d. 
per ton for their mixed numbers. They do notget it, but they can 
afford to wait. This price is the highest that has been attained 
this year, whereas hematite warrants are 11s. 8d. below the best. 
Rubio ore is strong at 21s. per ton, delivered at wharf Tees or 
Tyne, and the strike at Bilbao is practically over, so that supplies 
are coming in more freely than of late. 

The stock of Cleveland pig iron in Connal’s public warrant 
stores at the end of May was only 20,788 tons, a decrease of 
7590 tons during the month, and of 49,835 tons this year. The 
North-Eastern Railway Company’s public warrant store has been 
altogether denuded of iron, the last 500 tons being taken out last 
month. The stock of hematite pig iron held by Messrs. Connal 
was 2744 tons at May 3lst, the decrease for the month being 
1583 tons, and for this year 7026 tons. 

The falling off in shipments of pig iron recently is not a good 
feature, but it must be remembered that those of March and April 
were abnormal. It was naturally expected that there would be a 
heavy decline to Scotland, because Cleveland prices were so much 
dearer than Scotch, but the reduced deliveries to Germany were 
rather disappointing. Altogether the May exports of pig iron 
from the Cleveland district were the smallest that have been 
recorded in that month for five years, and they were only 4000 tons 
above the average of the month for the last ten years. As com- 
pared with the April returns they showed a decline of 18,425 tons, 
or 15 per cent., and as compared with May, 1899, a decrease of 
23,062 tons, or 18 per cent. The following table of shipments will 
be interesting as indicative of the present tendency:— 


Coastwise Foreign. Total. 

Tons. Tons Tons. 
May, 1900.. .. .. 25,054 .. 78,858 .. .. 100,912 
April, 1900... .. 25,821 .. .. 93,516 .. 119,387 
March, 1900 .. .. 35,511 .. .. 100,042 135,558 
May, 1899.. .. .. 47,869 .. .. 76,105 .. .. 123,974 
May, 1898.. .. .. 51,913 .. .. 54,841 106,754 


In May last year Scotland received 39,998 tons of Cleveland 
iron, last month only 18,331 tons, this being a smaller quantity 
than has been taken in any month for many years. The deliveries 
to Germany were disappointing. In March, 74,674 tons were sent 
direct and via Holland; in April, 71,543 tons; but last month only 
50,819 tons, a decrease of 30 per cent. as compared with April. So 
far this year Germany has received 249,567 tons of Cleveland iron, 
which is far above the quantity taken in the first five months of any 

revious year. The previous largest quantity was last year’s, when 
82,152 tons were delivered, while in 1898 the quantity was 
109,564 tons. To Belgium, France, Sweden, and Norway an 
improvement is shown. The total exports of pig iron from the 
Cleveland district this year have reached 514,138 tons, against 
541,791 tons last year, decrease 5 per cent. Larger shipments 
were also reported in 1897. 

The d d for manufactured iron and steel has been exceed- 
ingly quiet this week, partly on account of the holidays and partly 
because consumers are waiting, as they expect lower prices to 
rule, for quotations can hardly be kept up when reductions are 
being ne in other districts. As yet, manufacturers here are 
not pressing for orders, because they are still well supplied with 
contracts. Production this week has been a good deal curtailed 
by reason of the holidays, which have been rather prolonged by 
the rejoicings on account of the surrender of Pretoria. A good 
many of the men did not turn up on Wednesday. Prices in this 
district are decidedly more firmly held than in other centres of 
the trade. Common iron bars are at £9 10s.; best, at £10 ; double 
best, at £11; iron and steel ship angles, £8 7s, 6d.; iron ship 
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plates, £8 10s.; steel ship plates, £8 7s. 6d. per ton, all less 24 per 
cent. f.o.t. Heavy steel rails are at £7 15s. net at works. 

The death is reported of Mr. Edmund Crawshay, who for many 
years was intimately connected with the celebrated firm of Hawks, 
Crawshay, and Co. Mr. Crawshay was the great-grandson of the 
founder of the Cyfarthfa Works. 

The workmen employed at Messrs. Craig, Taylor, and Co.’s ship- 
yard at Thornaby-on-Tees on Saturday made a presentation to 
Alderman G. Butt Craig, the senior partner, on the occasion of 
his silver weddi Mr. Craig, who cc d his busi career 
on the Clyde, and was afterwards with the P. and 0. Company, 
founded the shipyard at Thornaby in 1882. 

The coal trade is again improving, the demand being cer- 
tainly stronger than it was last week, and prices are stiffer. The 
stoppage of bee j agen by the cessation of work for the holidays has 
inconvenienced a good many consumers, and on Tyneside the pro- 
duction for June is likely to be a good deal below the average, 
owing to local holidays, given on account of the visit of the Prince 
of Wales and the Newcastle races. The demand is strong, and 
prices again have an upward tendency. Best steam coals for this 
month’s delivery are realising 17s. 6d. per ton f.o.b., and smalls 
12s, 6d. A contract for steam coal for the Danish State Railways 
has been placed in the district, and the price to be paid will leave 
17s. 6d. per ton f.o.b. The North-Eastern Railway Company pro- 

to increase on August Ist the rates for the carriage of coal 
into Newcastle by Sd., and in some cases ls. per ton. This step is 
to be strongly opposed by the coal trade ; indeed, a deputation of 
coalowners has already waited upon the directors. Gas coals are 
sold at 16s. 6d. to 17s. per ton f.o.b., and the supply falls short of 
the requirements. This is the case also with respect to coking 
coals, and in an even greater degree. Foundry coke is sold at 
from 33s. to 35s. f.o.b. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been very little doing in the pig iron market this 
week. The market was closed on Whitsun-Monday, owing to the 
holiday, and business was suspended on Thursday afternoon on the 
occasion of the funeral of Mr. William Wilson, secretary of the 
Scotch Pig Iron Trade Association. Mr. Wilson, who was very 
well known in the trade for many years as a prominent iron broker 
as well as in his official capacity, has died at the age of sixty years. 
On Tuesday there was very little business doing, and the tone was 
comparatively weak. Business was done in Scotch warrants at 
66s. 10d. to 65s. 9d. cash, and 66s, 73d. to 65s, 44d. one month, 
there being also one or two transactions at 67s. for delivery in 
seventeen days. In Cleveland iron there has been very little 
doing, a few lots changing hands at 67s. 6d. cash, and 68s. 9d. one 
month. Cumberland hematite warrants have been done at 78s. 
for delivery in six days, 77s. 3d. five days, 76s. 94d. cash, and 
78s. 44d, to 76s, 34d. one month. 

While the pig iron market has been comparatively flat, with 
little or no speculative interest in warrants outside the circle of 
the ironbrokers, there has been a good steady demand for warrant 
iron taken out of store. The stocks in the Glasgow stores of 
Connal and Co. show a reduction for the past week of 5405 tons, 
which makes the total decrease since the beginning of the year 
113,632 tons, leaving the total stock at 131,626 tons. 

The prices of Scotch makers’ pig iron are considerably reduced, 
as follows :—Govan f.o.b. at Glasgow, No. 1, 69s. 6d.; No. 3, 69s.; 
Monkland, No. 1, 75s.; No. 3, 70s.; Carnbroe, No. 1, 76s. ; Nos. 3, 
72s.; Clyde, No. 1, 86s. 6d.; No. 3, 76s. 6d.; Calder, No. 1, 87s.; 
Nos. 3, 77s.; Gartsherrie, No. 1, 87s. ; No. 3, 77s. ; Summerlee, 
No. 1, 90s.; No. 3, 80s.; Coltness, No. 1, not quoted; No. 3, 77s. 6d.; 
Glengarnock at Ardrossan, No. 1, 85s.; No. 3, 77s.; Eglinton at 
Ardrossan or Troon, and Dalmellington at Ayr, Nos. 1, 77s. 6d.; 
Nos. 3, 75s. ; Shotts at Leith, No. 1, not quoted ; No. 3, 78s.; 
Carron at Grangemouth, No. 1, 88s.; No. 3, 78s. per ton. 

The current business in pig iron is merely for prompt delivery, 
and while the market has been receding for several weeks, holders 
of pig iron have been receiving better prices for cast iron even 
for delivery a month hence ; the normal position of the business 
being thus reversed. Comparatively high prices have also been 

id for lots of warrants, generally for delivery on near fixed dates. 

position of the market is altogether peculiar ; while some of 
the makers’ brands are so scarce as to be unobtainable, the prices 
of the rest have been gradually receding in sympathy with the 
course of warrants. 

The shipments of pig iron from Scottish ports in the past week 
were 5185 tons, against 5147 in the same week of last year. Of 
the total there was shipped to Canada 140 tons, South America 
275, India 193, Australia 55, France 46, Italy 275, Germany 792, 
Holland 475, Belgium 50, China and Japan 20, other countries 175; 
the coastwise shipments being 2695, compared with 2588 tons in 
the corresponding week of last year. 

Scotch hematite iron is in steady demand, but the prices are 
lower, merchants now quoting 85s. 6d. per ton for delivery at the 
steel works. 

There are eighty-five furnaces in blast in Scotland, compared 
with eighty-three at this time last year, and of the total forty are 
producing hematite, thirty-nine po sy and six basic iron. 

The finished iron and steel trades continue well occupied. In 
some departments there is great activity, while others are mode- 
rately active, and none, except ironmongery founders, make actual 
complaint. There has been a good deal of short time at the iron 
and steel and engineering works this week, owing to the rejoicings 
over the occupation of Pretoria. In the Glasgow district the 
‘black squad” has of late become specially prominent on occa- 
sions of public demonstration ; and they now seem to feel that 
they have a reputation of this kind to keep up, for large numbers 
of riveters, engineers, &c., have been parading the streets this 
week for several days. Their employers must have lost a good 
deal of time. Business is, however, at that stage when loss of 
time may not be altogether an unmixed evil. Costs of material 
and fuel have been extremely heavy, and the manufacturer naturally 
feels that every day brings him nearer to the time when his heavy 
expenditure will be somewhat relaxed. 

On looking at the coal trade as a whole there is really little or 
no abatement. in the activity that has so long prevailed. The 
demand for coals for household consumption at home has, of 
course, been falling off with the advance of the season, but the 
requirements of manufacturers and shippers have been equal to the 
capabilities of the coalmasters for providing supplies. The total 
shipments from Scottish ports in the past week have been 225,954 
tons, compared with 230,500 in the preceding week and 167,969 in 
the corresponding week of last year. The aggregate coal ship- 
ments from Scotland for the year to date are 4,335,544 tons, show- 
ing an increase of no less than 967,405 tons over the quantity 
despatched in the corresponding period of last year. The current 
prices of coal at Glasgow harbour are as follows: Main, 14s. to 
14s, 3d.; steam, 14s. 9d. to 15s.; splint, 15s. 9d. to 16s.; ell, 15s, 6d. 
to 16s. 6d. per ton. 

The representatives of the coalmasters and the miners have been 
holding conferences to consider the adoption by the latter of the 
eight hours day. The employers have been opposed to the 
reduction of hours, but they have offered to agree to the eight 
hours day in the West of Scotland, on condition that the men 

ee to work eleven days a fortnight, instead of ten as at present. 
This latter arrangement has for some time been observed in Fife- 
shire, and the colliers in the West are now considering the proposal 
of the masters. 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
ON Saturday last the enginemen, stokers, and outside fitters of 
the South district were received into the Miners’ Federation of 


South Wales. Since the mountcy of the Federation has be- 
come an accepted fact, this may be regarded as a step in the 
direction of peace, as it was possible for these branches at any 
time to have seriously “‘spragged the wheels,” as the colliers say. 
Now their lot is cast with the colliers. Instead of Is., as paid by 
the colliers, they will pay 6d. They are to have a representative 
upon the Council, and in all ways be amenable. 

These same terms have been offered to the Western enginemen 
and others, but up to the present have not been accepted. Up to 
date, 4500 men are out in the Western collieries, but I have hopes 
every day that a peaceful settlement will be brought about. Jp 
to mid-week Main, Vivian, and Sons, Foxhole, Broad Oak, and 
Clydach Merthyr—Swansea—are idle. At five collieries outside 
the Association the demands of the men have been granted, and 
there has been no cessation of work. 

The colliers in the Dowlais, Cyfarthfa, and Plymouth districts 
have unreservedly withdrawn notices. The number of non-union 
men was found to be small, and the belief is strong that all will 
join or give up their work ‘‘if left alone.” 

The week, as regards the first part, has been very broken, and 
the holiday influence has extended from the collieries to the 
Exchange. Very little work of any kind has been done, and to 
further intensify the holiday feeling the successive fall of Johannes- 
burg and Pretoria scattered the little business capacity left, and 
the week has been fairly given up as a lost one. The latest 
published quotations of coal on ’Change, Cardiff, are as follows :— 
Best steam, 23s. to 23s. 6d.; best seconds, 22s. to 22s. 6d.; 
ordinary seconds from 20s. 6d.; drys, 20s. to 2ls.; best small, lds. 
to 15s. 3d.; seconds, 14s. 3d. to 14s. 6d.; inferior, from l4s.; best 
Monmouthshire large semi-bituminous, 21s, to 22s.; seconds, 19s, 
to 19s, 3d.; No. 3 Rhondda, 22s, 6d. to 23s.; brush, 20s. to 20s. 6d. ; 
small, 18s. 6d. to 19s.; No. 2 Rhondda, 17s. 6d. to 18s.; through 
and through, 16s. 9d. to 17s.; small, 15s. to 15s. 6d. 

Vigorous efforts are being made to bring up the pitwood supplies 
to demand level, but not with much effect. On Tuesday, this week, 
five cargoes came in from Bordeaux, three from Ireland, and two 
from Bridgwater. 

Latest quoted prices are :—Cardiff, 41s, 6d. to 43s. 6d., ex ship ; 
the best that can be stated is that prices are slightly easier. 
Patent fuel firm; quotations unchanged. Coke the same, very 
firm at last prices. Swansea coal prices, latest: Athracite, best 
big vein, 19s. 6d. to 20s.; seconds, from 18s. 6d. ; ordinary large, 
13s. 6d. to 14s.; small rubbly culm, lls. to lls. 6d.; steam coal, 
21s. to 22s. 6d.; seconds, 18s. to 18s. 6d.; bunkers, according to 
quality, 16s. 6d. to 17s.; small, 14s. 6d. to 15s. 6d.; bituminous 
coals remain subject to arrangement, all f.o.b. Swansea, cash 
thirty days, less 2}. ere is no change in coke, high figures 
still remain ; furnace, 30s. to 31s.; best foundry, 32s. a. to 35s. ; 
patent fuel, 18s. to20s. Pitwood, 39s. to 40s. into truck. 

Confident expectation exists at the several ports that, though 
the week’s total will be comparatively insignificant, being confined 
principally to urgent cargoes, good trade is certain as soon 
as the holidays are finished. There is a buoyancy in the 
trade that augurs well, and though og og * house coals may 
drop in price and volume, steam and the Rhondda varieties 
are certain to be in demand. Mr. D. A. Thomas has been giving 
his opinion at one or two gatherings in the district during the last 
few days, and his views quite accord with those expressed in this 
column last week. Wales is in for a good long time of high prices 
and fair wages, and still higher figures may be expected. He holds 
the view of Mr. Pritchard Morgan, who has been addressing his con- 
stituents this week, that the collier should now apply himself to 
diligent work, and store the savings against the time when a change 
will assert itself, as it always does. 

There is a dispute in the Aberdare Valley amongst the colliers 
which reminds one of the famous Chancery suit of Dickens, by its 
length and the tenacity with which the contest is waged. This is 
the famous ‘‘9 Pit, Aberdare, dispute.” The colliery was formerly 
worked by Mr. James Lewis, of Abernant, who has now retired 
from the district, is the property of the Marquis of Bute, and, 
thanks to the exertions of Sir W. T. Lewis, the long contest 
appears to be coming toanend. A meeting was held on Saturday, 
when a report was read from the new manager, Mr. William 
Hughes, in reply to a deputation. This was considered satis- 
factory, and a few days may witness a re-start. 

The infusion of “Spaniards, Portuguese, blacks, and Irish,” 
amongst the labour ranks of Dowlais, as stated by a Dowlais 
inhabitant, appears to be of service, making up a little for the 400 
reservists at the front. Work is now carried on with less difficulty, 
and it being holiday week the short-handedness is not so much felt. 

Some difficulty has been experienced amongst the Ebbw Vale 
workmen. Last week a large batch were summoned for neglecting 
work, and were fined £2 each and 11s. 6d. costs. Since then the 
blacksmiths and fitters have given notice, but hopes are entertained 
that an arrangement will be brought about. It was currently 
reported this week that an interview will be sought with Mr. Mills, 
the manager, to that end. 

A large number of Taff Vale Railway platelayers having appealed 
to the directors for higher wages, have decided, in consequence of 
the unfavourable reply received, to ballot the whole of the men as 
to the steps next to be taken. 

Isolated labour struggles are threatened. This week the 
mechanics and fitters employed in the Landore district have made 
a demand for 6s. a week advance. They are connected with the 
Society of Engineers, and a favourable reply not being forth- 
coming, have handed in notices. 

In the tin-plate trade the ‘‘picklers” are discussing grievances, 
and at a large meeting at Swansea have decided to send a depu- 
tation to wait upon the employers. 

The final step has now been taken by the millmen in the tin- 
late trade, and notices have been put in to take effect from 
Monday last, and unless terms are arranged, July will witness 
another of the old and ruinous strikes. The works affected employ 
4000 hands. These do not include the finishing and intermediate 
departments, so that in round numbers the regular employment of 
at least 8000 hands is imperilled. Briefly, the mills thrown out of 
gear will be 230, out of 399 at present in operation. I am some- 
what disposed to take an optimist view of the situation ; or, at all 
events, it will be well to let the greater part of the month go by 
without entering into further detail. 

Last week the shipment of tin-plates amounted to 63,709 boxes, 
and the make totalled 52,274 boxes, leaving stocks at dock and in 
warehouses at 252,641 boxes. 

Russia is loading heavily this week for Batoum, and cargoes 
preparing for New York and Mediterranean ports. 

Swansea enjoyed a most vigorous port ionaee before the holidays 
set in. Last week was nearly a record one. Coal exports were 
close upon 60,000 tons, and general imports were large. Patent 
fuel exports slightly sapiedin 9000 tons. The holidays have not 
been allowed to lessen the exports to Wales of pig iron from Bilbao, 
Workington, and Whitehaven, and great consignments of ore from 
Bilbao and Santander. 

There has been again the usual disturbing element of specula- 
tion in pig iron warrants. It was stated on ’Change, Swansea, 
when business was resumed, that the fluctuations of the week in 
fig iron amounted to 9d. less per ton in Scotch, 9d. per ton in 
iddlesbrough, and 9d. in hematite, than the previous week. 
Latest prices are: Glasgow pig iron warrants, 66s. 10d., 66s. 8d. 
cash ; Middlesbrough No. 3, 68s. 9d.; other numbers in propor- 
tion. Hematite warrants, 78s. 44d.; 78s. 3d. for mixed numbers, 
Cumberland, according to brand. Welsh bars, £9 10s. to £9 15s.; 
angles, &c., at usual extras ; sheet iron, £10 17s. 6d.; steel sheets, 
£10 15s. to £11, with usual extras for higher gauges ; steel rails, 
heavy sections, £7 7s. 6d. to £7 10s.; light, £8 15s. to £9 15s.; 
sleeper, angles, channels, &c., according to section and specifica- 
tion; Bessemer steel tin-plate bars, £7 5s.; Siemens best, £7 7s. 6d. ; 
all delivered in district. 

Tin-plates: Bessemer steel cokes, 15s. 6d. to 15s. 9d.; Siemens,, 
coke finish, 15s. 9d. to 16s.; ternes, per double box, 28 by 20C., 


30s, 6d. to 33s, 6d.; best charcoal, 16s. 6d. to 16s, 9d. Big sheets 


for galvanising, 6ft. by 3ft. by 30 g., per ton, £15 
finished black plates, £12 2s, 6d. to £13 Canadas, £11 
to £11 15s.; galvanised sheets, 24 g., £15 ; 26 g., £15 10s. Bloor 
tin, £137 to £132. Copper, Chili bars, £72 10s. to £72 5s, “Spelt 
£21 5s. Lead, £17 7s. 6d. % 

It was stated on ’Change that business in tin-plates is being kept 
away under the impression that there is a coming drop in ra 
materials, which will lead to a corresponding fall in finished, Mi 
s regarded as illusory. Those who can secure stock at present 
quotations will, in the opinion of the shrewdest observer, be on 
to be envied, as the tendency of raw materials is upward a 
labour troubles are , 

In the iron and steel trade there is little to note. Ample orders 
are in hand, and though there are constant rumours with regard 
to American manufactures coming in to rival home produce, no 
credit is paid to the statement. : 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May 30th, 1900, 

THE commercial situation is unchanged. Kailroad returns show 
heavy trattic at, for the most part, uniform rates. A heavy 
volume of business is taxing all hnes. The characteristic feature 
of the American markets is the enormous consumption in progress 
aud, on the other hand, the dulness in primary markets. Stock. 
brokers and speculators are getting ready for another upward 
rush of prices. The stock boards have done about one-third their 
average business. (Gold exports this year are only 19,000,000 dols, 
and silver about the same. Our advices are that Europe will not 
need much of our gold. Our export returns show 40,000,000 dols, in 
the last thirty days for manufacturesalone. The estimated exports 
of manufactured products for year ending June 30th are 400,000,000 
dols. The new financial measure has already created an abundance of 
money, and it is finding its way to this centre when rates are 
declining from lack of employment. So far as can be seen, 
preparations are in progress for a heavier demand for manufac. 
tured products, and commodities of all kinds in our home markets, 
Prices have been steadily declining for months. This decline js 
reaching a limit which is making all those who are influenced by 
low prices to feel that the time for action is close at hand, 
This is likely to lead to greater building activity. Most 
labour troubles are adjusted. The Chicago lock-out con. 
tinues, Wages in the iron and steel mills are usually 
re-adjusted in June, and the question will be up in a 
week or two. Manufacturers will not yield to any further 
advances, according to private advices just to hand. The high 
prices of last year have led to an expansion of capacity that may 
lead to trouble, unless a very large export demand should be main- 
tained. Iron and steel, according to Pittsburgh advices received 
this morning by wire, are still weakening, but, on the other hand, 
there is a good deal of fresh inquiry for rods, sheets, plates, 
shapes, merchant steel, and steel rails. The decline in iron and 
steel products has not been uniform, lop-sided rather, and the 
tnarket awaits a levelling of prices. The great trouble is over 
billets ; there is a fortune in billets at 24 dols., but they are held 
up to 29 dols, This unreasonable price is not acquiesced in. 

The demand for pressed steel cars is leading to schemes of great 
enlargement of plants. Railroad managers are pushing on orders, 
and are exhibiting their absolute confidence in this form of car, 
Railroad managers are showing their preference for bigger loco- 
motives, and the later orders are for engines that will weigh with 
tender from 125 to 140 tons. There is a race for economy through 
such giant engines, which, of course, calls for heavier rails, better 
road bed, and stronger bridges. Electrical equipment plants are 
entering upon enlargements to meet the enormous pressure that is 
brought to bear on them for quicker deliveries and for larger units, 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


OWING to the holidays, most of the collieries, both steam and 
house, have not yet resumed work. There was scarcely anything 
doing. Exports for week ending June 2nd were: Coal, foreign, 
51,683 tons ; coastwise, 16,657 tons. Imports for week ending June 
5th were: Iron ore, 5750 tons ; pig iron, 3250 tons ; tin bars, 430 
tons ; scrap, 100 tons ; cement, 400 tons ; pitwood, 2540 loads; 1 
cargo deals. 

Coal: Best steam, 21s.; seconds, 19s.; house coal, best, 18s.; 
deck screenings, 15s.; colliery small, 14s. to 14s. 6d.; smiths’ coal, 
l7s. Pig iron: Seotch warrants, 66s.; hematite warrants, 
77s. 1}d., f.0.b., Cumberland ; Middlesbrough, No. 3, 67s. 3d. 
prompt. Iron ore: Rubio, 20s. 6d. to 2ls.; Tafna, 19s. 6d. to 
20s. Steel :—Rails, heavy sections, £7 7s. 6d. to £7 10s.; light do., 
£8 lis. to £9 15s., f.o.b.; Bessemer steel tin-plate bars, £7 5s.; 
Siemens steel tin-plate bars, £7 7s. 6d.; all delivered in the district, 
cash. Tin-plates: Bessemer steel, coke, 15s. 6d. to 15s, 9d.; 
Siemens, coke finish, 15s. 9d. to 16s. Pitwood: Scarce. London 
Exchange Telegram: Copper, £71 10s.; Straits tin, £136. 
Freights : Steady. 


THE NAVIGATION OF THE SvEZ CANAL, — From the retuns 
for the year 1899 just published by the British directors, it appears 
that the net tonnage for the t year showed an increase of 
657,027 tons as compared with that of 1898, and of 1,996,257 tons 
as compared with that of 1897. The amount of dues has risen 
proportionately from 85,294,769f. in 1898 to 91,318,772f. in 1899, 
an increase of 6,024,003f. The receipts were higher than in an 
previous year since the opening of the canal, and were 25,151,193t. 
more than they were ten years Sy The number of vessels which 
passed through the canal was 2986 in 1897, 3503 in 1898, and 3607 
in 1899, 

THE SoutH- EasteRN AND CHATHAM RaiLway CoMPaNY 
announces that five express services now leave London daily for 
Paris at 9, 10, and 11 a.m., and 2.45 and 9 p.m., by the 
shortest sea and Royal Mail routes 7/4 Dover and Calais, and 
Folkestone and Boulogne. To relieve the pressure of traffic, addi- 
tional express boat trains now leave Victoria at 9 a.m, and 
9.5 p.m., and Holborn at 9 a.m. and 9 p.m., in connection with 
the morning mail and night mail services to Paris. The Northern 
of France Company have now direct railway communication into 
the Exhibition, thus saving the drive across Paris in the case of 
passengers using the short sea routes. 


NavAL ENGINEER APPOINTMENTS.—The following appointment. 
have been made at the Admiralty :—Chief engineers: Edward As 
Short, to the Hermes; Robert K. Herbert, to the Vivid, addi- 
tional, for the Apollo, to date June Ist. Engineers in lieu of chief 
engineers: James A. Reynolds, to the Melampus, additional, for 
the tender Skipjack ; Charles Laughton, to the Pembroke, addi- 
tional, for the Gossamer, both undated ; John J. G. G. Percey, to 
the Duke of Wellington, additional, for the Cobra ; Reginald W. 
Parry, to the Vivid, additional, for the Ostrich ; Robert B. Ayers, 
to the Duke of pha, as additional, for the Myrmidon, all to 
date May 31st; Chas, Bannister, to the Gleaner; Geo. E. A. 
Crichton, to the Severn, additional, for the tender Onyx, both to 
date June Ist. Artificer engineers: Thomas Williams, to the 
Melampus, additional, for tender Skipjack, undated ; Jobn Hind- 
marsh, to the Excellent, additional, for the Wizard ; Thomas J. 
Wells, to the Vivid, additional, for the Opossum ; Adolphus W- 
Sharpe, to the Duke of Wellington, additional, for Starfish 5 
Frederick A. Drury, to the Rodney, additional, for Sheldrake ; 
William T. Morgan, to Australia, additional, for Leda, all to date 
May 31st; Peter E. to the Duke of Wellington, addi- 
tional, for the. Lightning ; Edward J. Ottaway, to the Pembroke 


additional, for the Mutine, both to date June 2nd. 
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NOTES FROM GERMANY. 


(From our own Correspondent. ) 

No very marked change can be reported to 

ve taken place in the iron industry during this 
week and the last. The occupation of the blast 
furnace works and of the mills and foundries is 
still fairly strong and regular, but the quieting 
down that was previously noticed in some branches 
only, has become more general, and there is much 
jess business done in most departments than at 
this time last year. However, as employment 
and demand have been, on the whole, satisfactory 
and promise to remain steady, if not brisk, 
makers have been showing a fair stiffness with 

ard to quotations, 

The production of pig iron in Germany, in- 
ding Luxemburg, is statistically stated to have 


- for April of present year 680,159 t., of 
which 126,770 t. were forge pig and spiegeleisen, 


41,787 t. Bessemer, 388,028 t. basic, and 123,574 t. 
foundry pig. Production in March of present 
year was 694,650 t., while output in April, 1899, 
was 666,625 t. From January the Ist to April 
the 30th of the present Pav 2,654,028 t. were pro- 
duced, against 2,658,443 t. for the same period 
the year before. 

Billets are being offered more freely now, and 
deliveries have in some instances increased, As 
a rule, however, consumers are less inclined than 
formerly to place forward orders, and the latter 

of the year will, to all appearance, show an 
abatement in activity in the iron and steel indus- 
tries. The number of orders received in the 
malleable iron trade has been comparatively 
limited, and some establishments have had to 
work on stock, which they had not done for 
months. Instead of placing fresh orders for 
1901, consumers are reported to have, here and 
there, tried to stretch the orders given out for 
delivery in the course of this year over the next, 
and there is altozether a disinclination to enter 
into forward engagements. The more sanguine 
expecta revival and general improvement to take 
place in the autumn, but there are also not a few 
who consider the present state of affairs likely to 
continue throughout the year. 

The Austro-Hungarian iron business, that had 
just been showing marked symptoms of improve- 
ment, has again relapsed into a state of quietness 
almost equal to that felt some months ago. 
Buyers are extremely reserved, and are only pur- 
chasing the most urgent requirements. There 
are hardly any forward orders placed now, an 
absence of enterprising spirit being very general. 
The coal trade in Austria-Hungary shows much 
life, and is decidedly satisfactory, both as regards 
quotations and the number of orders received. 

e Bohemian brown-coal owners are doing a 
very strong business, foreign consumers willingly 
granting them the enhanced prices that they 
refused to pay some time ago. Output in June 
is likely to be even heavier than in May, demand 
increasing from week to week. 

Generally the position of the French iron trade 
remains unaltered, only here and there a certain 
dulness was perceived, and consumers as well as 
dealers have been more reserved with regard to 
the placing of forward orders. 

The tone of the Belgian iron market has been 
considerably influenced by the position of the 
American iron and steel trade, and the report 
that the Canadian works are producing more 
than they can dispose of in their own country has 
led to a reduction in prices here and there ; mer- 
chant iron, for instance, has been sold at 200f. 
p.t., while the official quotation is 225f. p.t. For 
girders 185f. p.t. is being quoted. 


REGENERATIVE BENCHES IN GAS 
WORKS.* 

By the term ‘‘ regenerative benches" is meant 
those benches in which the air necessary for com- 
bustion, secondary or primary, or both, is, before 
arriving at the place of combustion, heated in re- 
euperators or regenerators by heat absorbed 
from the products of combustion, after they 
pass the last retort in their course, and before 
entering the main flue or chimney. The 
advantage of pre-heating the secondary air 
is, I believe, acknowledged by all who are 
familiar with gaseous firing, whether this pre- 
heating be done by absorption of heat from the 
products of combustion or otherwise. The effi- 
ciency in the use of the heat given out by the 
combustion and transmitted through the walls of 
the retort is, other things being equal, greatest 
with the greatest difference of temperature be- 
tween the inside and outside of the retort. 
Hence that which increases the temperature 
of combustion, as the pre-heating of the air 
supply, tends to increase the efficiency of the 
apparatus, This pre-heating can be accomplished 
by absorbing heat from the products of combustion 
after they have given up as much as may be to 
the retort, where the heat is wanted, and still 
leave enough heat in these gases, as they pass 
into the chimney, to produce the necessary 
draught for the operation of the beach. The 
temperature of the outside of the retort being 
ahout 2000 deg. Fah., and a temperature of from 
600 deg. to 600 deg. Fah., sufficient for draught, 
it is easily seen that a saving in the fuel account 
may be realised, if we can return into the setting 
this amount of heat, which would be given up by 
the products of combustion on cooling from the 
higher to the lower temperature. Whether this 
saving in fuel is counterbalanced by the extra 
cost for recuperators must be decided by local 
conditions, 

From a paper by Mr. G. Helps, published in 
the Journal of Gas Lighting, vol. \xxiv., page 

55, and one by Mr. C. Carpenter in the 
Same journal, vol. Ixx., page 1054, it seems that 
little or no benefit was derived from regenera- 
tion, equal or better results being attained, both 
financially and as to fuel account, by pre-heating 
the secondary air without the use of the heat 
from the ‘waste gases.” These results as to 
cost, I believe, were on account of the cheaper 
construction of the part of the bench for pre-heat- 

the air, as compared with recuperators, and 
possibly also to heating the secondary air to a 
greater degree than was accomplished by re- 


* From a paper by H. C. Slater, read at the annual 
meeting of the Western Gas Association, at Chicago, 
US.A., in May, 1900, 


cuperators, and to the even distribution of the 
heat throughout the setting. I do not under- 
stand the failure of regenerative benches to show 
an advantage in the fuel account, unless it may 
be due to the last-mentioned causes of greater 
degree of pre-heating secondary air and better 
distribution of the heat in the benches without 
the regenerators. 

The pre-heating of the primary air is, I think, 
somewhat open to question, inasmuch as steam is 
used under the grate in order to keep the tem- 
perature in the fuel bed, at least in the lower 
part of it, where the proportion of ash is con- 
siderable, below that at which the ash would 
agglomerate into a hard clinker. 

The amount of steam used should be as low as 
consistent with the desired effect on the ash, as 
the steam tends to lower the temperature of 
combustion, not only in the furnace, but the 
secondary combustion as well. The combustion 
of the hydrogen formed from the steam probably 
tends to localising intense combustion close to 
the nostrils, giving a less even distribution of heat 
through the oven than the combustion of the 
furnace gases without hydrogen. The specific 
heat of steam being higher than that of the other 
products of combustion, steam would increase the 
waste heat in the gases passing up the chimney. 
Again, the steam being formed from water, there 
is the unrecuperated heat of evaporisation. It 
may be argued that the water may be evaporated 
by the products of combustion on their way from 
the primary air recuperator to the chimney. Is 
it not better, however, to evaporate the water by 
heat from the grate, because in this way the 
amount of steam formed would seem to be more 
nearly the amount needed, more being formed 
just after clinkering or pricking up when the 
grate is hottest, and less as the grate and 
material on it become cooled! By evaporating 
the water with the heat of the waste gases, a 
nearly constant amount is formed in a given 
time, and to effect the desired results on the ash, 
this amount must be the maximum required ; 
consequently as the lower portion of the fuel bed 
becomes cooler and the accumulation of ash 
hinders the passage of the primary air and steam, 
the primary air will be decreased, but the amount 
of steam remaining the same would tend to lower 
the temperature in the furnace more than 
required, 

About 301lb. of water evaporated per 100 Ib. 
of coke used in the furnace is usually sufficient 
to prevent the formation of troublesome clinker, 
but this would vary somewhat, depending upon 
the character and amount of ash in the fuel used. 

Sometimes it seems that a bench does good 
work in fair weather, but not as well during a 
foggy or rainy spell. Is this not at least partly 
explained in the following? Suppose the air at 
a temperature of about 60 deg. Fah., and half 
saturated with water vapour and the total steam 
passing through the fuel bed to be 30 1b. per 
100 1b. of coke burned. Again, suppose the day 
to be foggy or rainy, so that the air is saturated 
with water vapour. In the second case the intro- 
duction of vapour by the primary air will be 
increased by nearly 341b. per 1001b. of carbon 
burned in the furnace, or an increase of 11% per 
cent. in the amount of steam passing through the 
fuel bed, and assuming the same increase of 3} Ib. 
carried in by the secondary air, we have nearly 
21 per cent. increase in steam passing through the 
setting, the amount in the first case being 30 Ib. 
through the fuel bed and 34 1b. with the secondary 
air, making a total of 334 1b. 


CRYSTALLINE STRUCTURE 
OF METALS. 

THE investigations described in a paper 
prepared for the Royal Institution by Pro- 
fessor J. A. Ewing and Mr. Walter Rosenhain, 
entitled ‘‘The Crystalline Structure of Metals,” 
deal principally with the phenomena of annealing. 
Experiments made in the hope of observing under 
the microscope the process of re-crystallisation in 
strained iron are deunthedl. It is well known 
that re-arrangement of the crystalline structure 
of iron occurs when the metal is heated to red- 
ness, and it is believed that such changes are 
associated with the evolutions of heat which are 
indicated a “arrest points” during the cooling 
of iron. e hoped, say the authors, that by 
keeping a polished and etched surface of the 
strained metal under microscopic observation 
while the specimen was gradually heated, we 
should see a more or less sudden change in the 
crystalline pattern at a temperature correspond- 
ing to one of the “‘ arrest points.” This attempt, 
however, to watch the process of re-crystallisation 
failed, although the experimental difficulties of 
keeping a specimen under microscopic observa- 
tion while it was being heated were successfully 
overcome. 

The specimen was electrically heated in a vessel 
with a thin glass or mica window, and the 
microscope-objective was kept cool by directing 
a strong blast of cold air on it and on the surface 
of the window. In one set of experiments the 
specimen was kept in an atmosphere of pure 
hydrogen during the heating, but it was found to 
become so much tarnished as to obliterate the 
crystalline pattern. Ata red heat, however, the 
uniform luminous surface of the specimen was 
seen to develop a number of dark patches, which, 
on slightly raising the temperature, spread over 
the entire field. No corresponding change was 
visible during cooling, but the phenomenon would 
recur every time the specimen was heated, 
provided it had been cooled below redness after 
the previous heating. This phenomenon was 
absent when the specimen was heated in a vacuum, 
and we believe that it indicates a chemical action 
between hydrogen and iron, possibly correspond- 
ing to the hydrogen arrest point discovered by 
Sir W. Roberts-Austen. 

In the next series of experiments the specimen 
was heated ina vacuum. On prolonged heating 
the specimen still became tarnished, but at first 
the crystalline pattern remained visible up to a 
bright red heat. No change in the pattern was 
observed, but subsequent polishing and etching 
of the same surface ahewed the a real change of 
crystalline structure had occurred. The original 
etched pattern on the surface had persisted after 
heating, simply because the differences of level 
and surface texture on which it depended had in 
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no way been disturbed by the re-crystallisation. 
Any crystalline pattern seen under the micro- 
scope, whether it be produced by etching or 
relief polishing, consists either of coloured sur- 
face deposits, or of steps, or pits, or other differ- 
ences of level in the surface, and these differences 
of superficial texture, like mechanical scratches, 
are not affected by re-arrangement of the crystal- 
line elements. Coloured surface deposits would 
also remain unaffected. All attempts to observe 
the actual process of re-crystallisation must 
therefore be unsuccessful. 


TELESCOPING A GASHOLDER. 


At the annual meeting of the Western Gas 
Association of America, held at Chicago in May, 
Mr. James Somerville described an interesting 
piece of work carried out at his plant. It became 
needful last year to telescope the 80ft. by 22ft. 
holder at the water-gas plant. At first he intended 
to proceed in the usual way to make the present 
inner section the outer section, but finding that 
he had 13in. of space between the wall plate of 
tank and sheets of holder, he concluded to put 
the outer section in that space, thereby keeping 
the crown of holder intact, increasing the capacity 
some 8 per cent., and possibly reducing the cost 
of construction. 

In asking for propositions, it was specified that 
tenderers should bid for doing the work in the 
usual way, and also in the way proposed. One 
firm of builders was perfectly willing to undertake 
the work as required ; another was not quite sure 
about it, and the other refused to bid, not caring to 
take the responsibility of what must have appeared 
to themanew departure, But as they gave no good 
reason why the holder would not work satisfac- 
torily if constructed in the way suggested, and as 
the difference in cost was 25 per cent. less in 
favour of the new plan, it was determined to go 
on with the work. The cup and grip took up Qin. 
of space, the bottom curb 2}in., which left 1}in. 
for the bottom rollers, which were made barrel- 
shaped. 

The work proceeded and was completed without 
a hitch. The two bottom sheets of the inner sec- 
tion were removed. They were replaced with 
stronger plates, with the cup riveted to the 
bottom one. On the bottom of the cup were 
bolted the rollers to work against the rubbing bars, 
which were riveted to the inside of the outer sec- 
tion. The curb of the outer section, which con- 
sisted of two rings of 3in. by 2}in. by 4in. steel 
angles, each weighing 84 1b. per foot, was laid 
out, to which plates of the outer section were 
riveted and let down into the tank by suitable 
pulleys as the work proceeded. To the top of this 
section was riveted the grip, and on top of the 
grip were bolted the tangential rollers. The 
crown was strengthened by a secondary curb 
placed about 2ft. in from the outer curb. 
Tangential rollers were also placed on the inner 
section. The new columns had to be set back 
12in. to allow the enlarged outer section to pass 
the middle girders. The holder has been work- 
ing eight months, subjected to some severe gales, 
but so far not the slightest variation of level has 
been detected. The increase of pressure is 
15-tenths when cupped. 


THE BRITISH ASSOCIATION OF 


WATERWORKS ENGINEERS. 


THE fifth annual general meeting of the Asso- 
ciation of Waterworks Engineers will be held at 
Cardiff on Tuesday, Wednesday, Thursday, and 
Friday, the 19th, 20th, 21st, and 22nd of June, 
1900, under the presidency of Mr. C. H. Priestley, 
Assoc. M. Inst. C.E., Waterworks Engineer to the 
Cardiff Corporation. The President and Council 
of the South Wales Institute of Engineers have 
placed their lecture theatre, library, and reading- 
room, Park-place, at the disposal of the Associa- 
tion for the purposes of this meeting. 

The following papers will be read with a view 
to discussion:—‘‘The Rating of Water Under- 
takings,” by F. J. Bancroft, B.Se., Assoc. M. 
Inst. C.E., Member of Council, gas and water 
engineer, Hull. ‘‘The Relationship between the 
Cost of Water Wasted and the Cost of Detection,” 
by Alfred J. Jenkins, Assoc. M. Inst. C.E., 
formerly assistant engineer Cardiff Waterworks. 

A lecture on ‘The Strength of Bricks and 
Brickwork,” with demonstrations on the 100-ton 
testing machine, will also be delivered at the 
Engineering Laboratory of the University 
College, by Mr. Archibald E. Elliott, D.Sc., Pro- 
fessor of Engineering, University College of South 
Wales, Cardiff. Descriptions of the Cardiff, 
Pontypridd, Rhondda, and Barry Waterworks 
will be circulated at the meeting. 

Arrangements have been made to visit the 
following works and places of interest :— 

(1) The Bute Docks. By kind permission of 
Sir W. T. Lewis, Bart. 

(2) The Cardiff Dowlais Iron and Steel Works. 
By kind permission of Mr, E, P. Martin, M. Inst. 
C.E., general manager. 

(3) The ‘‘Rhubina” filter beds and reservoirs, 
the ‘‘Llanishen” and ‘ Lisvane” reservoirs, the 
Heath” filters and reservoirs, and the Taff 
Fawr” reservoirs of the Cardiff Corporation 
Waterworks. 

(4) The Lewis Merthyr Collieries, Hafod, or the 
Barry Docks and Electric Light Installation and 
Pumping Station of the Barry Urban District 
Council’s Waterworks at Biglis. 

(5) The Upper Neuadd reservoir and dam in 
course of construction, to the designs of Mr, G. F. 
Deacon, M. Inst. C.E. By kind permission of the 
Merthyr Tydfil Urban District Council. 

The annual dinner of the Association will take 

lace at the Esplanade Hotel, Penarth, on 

ednesday, June 20th, at 7.30 p.m. 


CATALOGUES. 


The Canadian Motor Company, Tonge-street, 
Toronto.—Illustrated catalogue of Canadian 
electric motor vehicles constructed on the Still 
system. The London Agents are Shippey 
Brothers, Limited, Cheapside, E.C. 

Dick, Kerr, and Co., Limited, Cannon-street, 
London.—Circular No. 102: Illustrated descrip- 
tion of top seat and single-deck motor cars, 
Circular No. 103: New rolling stock for the 
Waterloo and City Railway. 


THE PATENT JOURNAL. 


Condensed from “The Official Journal of 
atents.” 
Application for Letters Patent. 


*,* When inventions have been ‘“ communicated ” the 
name and address of the communicating party are 
printed in italics. 


24th May, 1900 


9467. CanpLes, J. Mendess, London, 

9468. Rotary M. N. Malinstrém, London. 

9469. Motor Meters for ALTERNATING CURRENTS, A. 
Peloux, London. 

9470. Harmiess Soap for Purposes, W. 
Droege, London. 

9471. for Cycies, C. Davies, W. B. Ramsey, 
and J. Spring, Grimsby. 

9472. CLEANING BEER Pipss, W. Wallace, Dublin. 

9473. PREPARING of CoLLIERY WoopEN Lips, A. H. 
Stokes, Derby. 

9474. Sarety Brit, H. M. Peak, West Kirby, Cheshire. 

9475. Frames for Mountinc Pootocrapss, J. Har- 
rington, Coventry. 

9476. CycLe Back-R1m Brake, J. Eshelby, York. 

9477. Automatic Lirge-savinc Apparatus, G. I. de 
Irsa, London. 

9478. Boats, C. N. Young, Southampton. 

9479. Enoivg Pistons, A. Nicholson, Dublin. 

9480. SHrELDs for PRoTECTING MEN MAKING ENTRENCH- 
MENTS, A. W. Maconochie, London. 

9481. NEEDLE Pornts of MATHEMATICAL INSTRUMENTS, 
A. J. Thornton, Manchester. 

9482. ProsectiLes for Guns, W. G. Potter, London. 

9483. WaTER-TUBE STEAM GENERATORS, W. and G. W. 
Drummond, Glasgow. 4 

9484, CuTtinc Macuinery, W. Rowlandson, Liverpool. 

9485. Connections of SANITARY APPLIANCES, 8. B. Dix, 
Cheltenham. 

9486. ConverTING ELectricaL into MECHANICAL 
Enercy, D. Hunter and W. A. Jack, Glasgow. 

9487. Piuc Cocks, J. Glover and Royles, Limited, 
Manchester. 

9488. ExTINGUISHING Fire in MULE Spinninc CaRRI- 
acgs, R. and J. Taylor, East Oldham. 

9489. Drivinc Mecuanism, G. Buck, London. 

9490. Tent Frame, C. W. Enright and J. D. Wilson, 
Kingston-on-Thames. 

9491. Ram Joints, S. M. Hopping, Kingston-on- 

hames. 

9492. Rosgs, W. M. Douglas, Liverpool. 

9493. Foop Propuct, A. F. Tritton and L. F. E. Beyer, 
Braintree. 

9494. Steam Stamps, E. S. Brett, Birmingham. 

9495. CARRIAGE Lamps, W. T. Webber, Birmingham. 

9496. INCREASING PHoNoGRAPH Sowunps, 8. Oldridge, 
London. ‘ 

9497. Fastenrncs for Hooks and Eyss, A. M. Richter, 
London. 

9498. Sap Irons, W. G. Burns, C. F. Coburn, and G. 
W. Emerson, London. 

9499. Enornes, S. S. Dallmeyer and W. J. Hodges, 
Coventry. 

9500. Weaves for Faprics, C. Bollé.—(The Firm of 
Christian Mengen wit beschrinkter Haftung, Ger- 
many.) 

9501. Press for Trousers, A. Callow, Westcliff-on-Sea, 
Essex. 


9502. Burninc Cement, F. Kilby, J. J. Meldrum, and 
Meldrum Bros., Limited, Manchester. 

9503. Icx1TER for Explosion T. Bergmann, 
London. 

9504. “ Comusia,” A. W. Walkley, Gloucester. 

9505. MERCERISING YARN, J. M. Ross and J. Schneider, 
Glasgow. 

9506. INsTRUMENT for TesTING WiRE Spokes, J. Batey, 
Birmingham. 

9507. Excitinc Dynamo ELectric MacHINEs, A. G. 
Cooper, Colne, Lancs. 

9508. Kins, R. Thomson, Glasgow. 

9509. to Sueetrs, G. D. Sykes, 
Huddersfield. 

9510. FasTenrncs for Saips’ Hatcues, J. Wardle and 
H. Rusden, Newcastle-on-Tyne. 

9511. Swivet Heaps of ELecrric Car TROLLEYS, I. F. 
Cuttler, Bradford. 

9512. TREATMENT of Sewack, E. W. Ives, Bradford. 

9518. Borrom Brackets for BicyciEes, H. Mercer and 
W. Stephens, Stoke-on-Trent. 

9514. Empossep Skins, E. Roberts and T. Hickling, 
Manchester. 

9515. ScREW PRoPELLERS, W. M. Walters, Liverpool. 

9516. MECHANISM for ACTUATING a BELL, 8S. G. Mocre, 
Birmingham. 

9517. MANUFACTURE of Paper, G. J. Wildridge, 
London. 

9518. Macurnes for Cuttinc W. Brierley, 

hdale. 


9519. STOPPING APPARATUS for SELF-ACTING MULEs, W. 
Jackson and J. Bartholemy, Liverpool. 

9520. BicycLe Support, W. H. Hart, jun., London, 

9521. Tomtoms for Dygmc, R. Meyer and W. C. Foulds, 


ndon. 
9522. SincEING Macutneg, R. Meyer and W. C. Foulds, 
ondon. 

9528. SEPARABLE Houper, R. Thompson and J. 
Dumphy, London. 

9524. StREET Sweepine Device, G. W. Reeve, jun., 
London. 

9525. Manuscript for TyPEWRITER, G. S. 
Gallagher, London. 

9526. LeTtreR Presses, M. G. Lewis, London. 

9527. FLASH-LIGHT Apparatus, S. D. Alter and L. T. 
Young, London. 

9528. Rotary Compounp Motors, F. J. Leibman, 
London. 

9529. Topacco Pipers and Cicar Tures, T. Bastin, 
London. 

9530. WARP Macutnery, J. Law, F. A. Holt, and T, 
Holt, Limited, Manchester. 

9531. DISPLAYING ADVERTISEMENTS, J. Robertson, 


lasgow. 

9532. WasHING and Dryinc Macning, H. R. Crocker, 
London. 

9533. EXCITING ALTERNATING-CURRENT MACHINES, P. 
M. J. Boucherot, London. 

9534. STARTING MULTIPHASE-CURRENT Motors, P. M. 
J. Boucherot, London. 

9535. Sprrir LeveL and StraicHt A. Thom, 


Glasgow. 
9536. Mitre Toots, C. R. and C. G. Garrard, 
London. 
9537. ACETYLENE Gas Generators, J. H. Ross, Bir- 
mingham. 

9588. WasH-BOARD, T. Ashcroft, Skelmersdale. 

9539. ATTACHING FLOWERS to GARMENTS, A. Richter, 
Berlin. 

9540. CycLE Brakes, A. C. Browne and A. Ruddle, 
Sheffield. 

9541. Printinc Macuives, W. H. Dawson and J. Stott, 
London. 

9542. CycLrinc Skirt, L. Standfast, Sutton, Surrey. 

9548. Boot and SHor Protectors, E. J. Smith, 
Ystalyfera, R.S.O., Glam. 

9544, STOPPERED Botrie, The Anglo-American Ex- 
change, Limited, and J. Newland, London. 

9545. FLEXIBLE WHEELS, M. T. Minogue and T. G. 
Hunter, London. 
9546. ConstRuUcTING TrrEs for Cycies, W. D. McNeil, 

London. 
9547. Brarpinc C. Schiimann, London. 
9548. TuRBINEs, H. T. Ashton, London. 
9549, FisH-Hooks, C. Fredericks, London. 
9550. Lame Brack, H. S. Browne.—(J. F. Sanders, 
United States.) 
9551. Motors and Enarygs, E. G. de Rooster, London. 
9552. ELectrRic Arc Lamps, H. Bremer, Barmen, Ger- 


many. 
9553. Apparatus, A. L. Ronaldson, London. 
9554. Borina Bits or Cutrers, A. L. Ronaldson, 

London, 
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555, UNDER-REAMERS for Borinc, A. L. Ronaldson, 
London. 

9556. Lockinc of Cycies, T. P. Vandeleur, 
London. 

9557. CoIN-FREED Macuings, A. Steer and H. C. Braun, 
London. 

9558. Copprrs, S. Gardner, London. 

9559. ADVERTISEMENT TABLETs, A. Martin, London. 

9560. Apparatus for Dicaina Potators, C. Ruth and 
B. L. Olsen, London. 

9561. Fusr Boarnps for LIGHTING, C. Curwen, 
London. 

9562. METALLURGICAL FurNacks, A. Reynolds, London. 

9563. Process for Zinc, C. D. Abel. 
—(La Société des Piles Electriques, France.) 

9564. PHorogRaPHic CaMgRas, Turner and F. H. 
Kelly, London. 

9565, Jet Hoxrs for Gas Burners, A. Bachmeyer, 
London. 

9506. Currs, E. Hecker, London, 

567. Eecrric Traction, 8. P. Thompson.—(M. Walker, 
United States.) 

9568. ReamER for Rock Borryc Apparatus, A. C. 
Potter.—(F. Russell, 

9569. Ercuinc Cyiinpers, R. H. Allen and R. D. Work- 
man, London. 

9570. TABULAR CALENDAR, A. Messervy, London. 

9571. Spent TANNING MATERIALS, O, Saenger and K. 
Stowicki, London. 

9572. AvTromaTic CENTRAL Burrers, W. P. Thompson. 
-(G@. Johnston, Natal.) 

9573. Lamp Wicks, E. S. Macfie, Liverpool. 

9574. Girpers, G. Stockfisch, Manchester. 

9575. Pumps for Compressinc Gas, J. O. O'Brien.—(A. 
G. and D, Enock, Natal.) 

9576. TELEGRAPHIC ARRANGEMENTS, A. Muirhead, 
London. 

9577. MERCERISING YARNS, G. Kershaw and A. Seeley, 
Manchester. 

9578. Camera Suvutrers, J. 8. Wright and C. 8. Gooding, 
London. 

9579. TeLEPHONIC AppaRaATus, V. Veysy, London. 

9580. Burcitar ALarms, C. T. Kunz and E. Griinen- 
wald, London. 

9581. ScaLes for WeicHING RatLway Cars, H. H. Lake. 
—(Streeter-Amet Weighing and Recording Company, 
United States.) 

9582. Desks, R. J. Copeland, London. 

9583. Bep Pans, H. J. Haddan.—(Meinecke and Co., 
United States.) 

9584. Jorntna Enps of Drivine Bects, F. W. Goode, 
London. 

9585. Gas Propucrrs, A. Wilson, London. 

9586. Mitk Cans, A. W. Vinall, London. 

9587. Printine of CoLtourrnc Matters, G. W. John- 
son.—({(Kalle and Co,, Germany.) 

9588. CarTripcrs for Frre-arms, R. W. Scott, 


London. 
9589. Rims for Pneumatic Tires, C. J. Palmer, 
London. 
9590. Mupevarps for Bicycies, J. McAllister, 
London. 


9591. Means of INDICATING a CERTAIN Time, R. Heath, 
London. 

9592. AccumuLaTors, A. Bluhm and J. Posnansky, 
London. 

9593. Jars, H. Hecht, London. 

9594. RecEPTACLEs for SweetmEats, G. Kolb, London. 

9595. Propucine Matt for Breer, P. Vollman, London. 

9596. Licht BatH Apparatus, R. Otto and K. Otto, 
London. 

9597. QuicK-FIRING Toy Cannon, P. Techritz, London. 

9598. Macnine for Grinpinc Dritts, C. A. Chandler, 
London. 

9599. Fitters, 8. W. Silver and W. Fletcher, London. 

9600. Rotary Enoryes, G. Sparks, London. 

9601. ConsTRUCTING FIRE-RESISTING FLoors, &c., W. 
Seefels and O. Soldan, London. 

9602. Lacinc and FasTentnc Corsets, Margaine- 
Lacroix, London. 

9603. Sewrnc Macuines, M. T. Denne and A., A., P., 
and F. Cave, London. 

9604. Wert Guarp for Tramcars, E. A. Lowe, 
London. 

9605. AuTomaTic Sicnat for Tramcars, E. A. Lowe, 
London. 

9606. Propucinc Fasrentncs from Meta, L. A. 
Casgrain, London. 

607. ManuractuRE of Boots and Sxogs, A. J. Boult.— 
(The United Shoe Machinery Company, United States.) 

9608. SECURING TOGETHER Layers of Leatuer, A. J. 
Boult.—(The United Shoe Machinery Company, United 
States.) 

9609. CARBURETTED AIR Propucer, G. Fischer, M. 
Richter, H. Mestern, F. Woda, and P. Pallester, 

or.don. 

9610. Automatic RecuLator for CARBONISED AIR 
Apparatus, G. Fischer, M. Richter, H. Mestern, F. 
Woda, and P. Pallester, London. 

9611. TREATING Bongs, T. Lomas, London. 

9612. Commutatine Switcu, H. F. Joel, sen., London. 

9613. Street Lamp Licurine Torcues, J. F. Simmance 
and J. Abady, London. 

9614, ADVERTISING Devices, F. W. Baynes, London. 


25th May, 1900. 


9615. AuToMATIC COIN-RECEIVING APPARATUS, W. R. 
Baker, Wallington, Surrey. 

9616. MecHanismM for Hanp Brakes, W. 8. Laycock, 
Sheffield. 

617. Szats, W. Tapp, Bristol. 

9618. PACKING a PREPARATION of CaoutcHovc, H. G. 
N. Gardner, Boxmoor. 

9619. ARRANGEMENT of the Parts of Bepsrgaps, B. R. 
Peyton, Birmingham. 

620. Lavatory Firrrnas, B. G. Smith, Halifax. 

9621. Mouruprece for Musica INsTRUMENTS, J. 
F. C. Wright, Farnworth, near Bolton. 

9622. ELectric StoracE Batrerizs, J. T. Niblett, M. 
Sutherland, and E. Marcuson, London. 

9623. Sirtinc FREDING W. W. Mellon, Dublin. 

9624. INTERNAL ComBusTION ENGINEs, A. Bever, 
Dewsbury. 

9625. LETTERPRESS PrinTING, &c., F. M. Mole, 
London. 

9626. Winpow Fastentnos, &e., J. H. Edwards, 
London. 

9627. MeraL-pot Moutupreces, W. H. Lock and W. 
Fletcher, London. 

9628. MacHINnE Wipers, W. H. Lock and H. L. Cox, 
London. 

9629, Enarnes, G. Wilson, London. 

9630. APPARATUS EMPLOYED for EXTRACTING SOLUBLE 
AsH from Suaar Juice, H. C. Bull and J. Ramage, 
London. 

9631. Derective Lock for Meters, C. Bastian, 
London. 

9632. ExectricaL Accumutators, W. Hibbert, 
London. 

9633. CoNNECTING STovE-PIpEs to G. Pickhardt, 
London. 

9634. Consets, M. C. Limb, London. 

9635. GOLD-WASHING MacHINE, J. A. Coomes, Harrow. 

9636. Manuracture of Cartripces, F. W. Smith, 
Dublin. 

9637. Process for Disso.vinc Meat, G. Eichelbaum, 
London. 

9638, Fasteners, E. Wittenberg, London. 

= Gattoway Boiters, A. B. C. Danks, Birming- 

m. 

9640. Murries, A. Smallwood, Birmingham. 

9641. ILLUstRaTING ScaLes for Music, C. F. Peters, 
London, 

9642, CarTRipcE Betts, A. J. Boult.—(A. Mills and T. 
C. Orndorff, United States.) 

9648. GATR-OPERATED Lock for ELEvaTors, J. Fletcher, 
London. 

9644.  Napp,” J. Parker, Birmingham. 

9645. _Makinc Grasswark, G. C. Pyle, 
London. 

9646. GATE- OPERATING MACHANISM, W. R. Pitt, 
London, 


9¢47. Process of by Liquip CircuLa- 
tion, C. D. Abel.—(La Société des Piles Blectriques, 
France.) 

9648. Foop Preparation, J. M. Roloconachi and W. 
M. Briggs, London. 

9649, TreatiING Corron, M. Phillips and O. Miiller, 
London. 

9650. Maxine Carpets, G. Marchetti and H. W, King- 
ston, London. 

9651. BRAKE - OPERATING MecHANISM, W. Lunn, 
London. 

9652. Suraicat Oprratinc T. Kirkland, 
London, 

9653. Hark Waver, C. Leni, H. de M. Wellborne, and 
A. E. Hall, London. 

54. Maxine Conpurrs, J. Hamblet and I. Parkes, 
Birmingham. 

9655. Apparatus for Hoistinc Boats, W. Marr, 
London. 

9656. STRINGED Musica INsTRUMENTs, H. Buyten, 
London. 

9657. CENTRIFUGAL Fans, 8. C. Davidson, London. 

9658. Pumps, Fraser and Chalmers, Limited.—(J. 
Stumps, Germany.) 

9659. Sewine Macurngs, F, W. Golby.—(W. Kleinberg, 
J. Hechter, and B. Rosemann, Austria.) 

9660. Brake Mgcuanism for Venicies, J. E. Long, 
London. 

9661. Steam Enarygs, P. Smit, jun., London. 

9662. Rorary Fan BLowers, H. B. Keiper, London. 

9663. AppaRaTUs for CookiInc BEER Wort, H. Krut- 
mann, London. 

9664. Mancers, P. Dollar, London. 

9665. Boots and SHors, W. Palmer, London. 

9666. RoLLine MILs, L. Katona, London. 

9667. MANUFACTURE of TEXTILE SuHEEts, H. 
Mackintosh, Liverpool. 

9668. Hooks for HanGcinc Megat, J. Tranton, Liver- 


Propucinc a SWEETENING SupstTance, K. H. 
Haas, London. 

8670. Means for FastENING Boots, G. Gould, London. 

9671. Bortna Apparatus, A. Raky, London. 

9672. STEREoscoPic PHorocrapHs, A. H. Dunning, 
London. 

96 3. Winpow BLinp, H. C. Braun and K. W. Morrison, 


London. 

9674. Boppins of Brarpinc Macurngs, C. Schiirmann, 
vondon. 

9675. ParceL CARRIER for VELOCIPEDES, F. Nigst, 
London. 

9676. PLayrna CountEers for ADVERTISING PURPOSES, 
H. Keitel, London. 

9677. Boor Tops, J. Metzmacher, London. 

9678. BorrLina A. Schneider, Los Angeles, 
California, U.S.A. 

9679, BoTrLINc Macuings, A. Schneider, Los Angeles, 
California. U.S.A. 


26th May, 1900. 


9680. Hor for TurnPs, J. Richmond, Bridge 
of Earn, N.B. 

9681. ARTIFICIAL AsPHALT, J. R. Hatmaker.—(J. 4. 
Just, United States.) 

9682. ATTACHMENT for Saw-auarpbs, H. L. Holderness, 


Hull. 
9683. CISTERNS for WaTER - cLosets, H. Sutcliffe, 


ax. 

9684. for Taktne PLaster Casts, A. G. Taylor, 
London. 

9685. Mongy CHANGER and Resector of Licut Corns, 
J. Stoddart, London. 

9686. Freep Gavuce for Pristinc Macuiyes, T. Glynn 
and C. N. Knowles, Manchester. 

9687. Spoons and Forks, H. and A. Smith, and E. V. 
Cooke, Manchester. 

9688. Crips for TeNTERING Macutngs, J. Stewart, 
Manchester. 

9689. PorTaBLE Hopper and SxHoor, W. R. Chester, 
Nottingham. 

9690. BRAKE Gear for Tram Cars, G. E. Watmough, 


9691. Ties, F. Mountford and W. Freakley, 
Hanley. 

9692. Tires for Roap VeuHicies, C. H. Wilkinson, 
Huddersfield. 

9693. Mountep Grass Articies, C. Jackson, 
Stourbridge. 

9694. Construction of Battinc GLoves, F. Bryan, 
London. 

9695. Macuine Guns, W. G. Gass, Bolton. 

9696. BoaT-RELEASING GEAR, A. F. Desty and A. H. 
Sainsbury, Southampton. 

9697. SHOULDER Pap, C. Goldman, London. 

9698. AppaRATUS for CLEARING INK, J. A. Scott, 


‘ow. 
9699. ELectric CLocks or Watcues, A. J. Henderson, 
London. 
9700. Dries for Foratne Botts, J. E. Rogers, Birming- 
m. 
9701. Cyctinc Knickers or Trousers, W. H. Forsyth, 
Bri 


ristol. 
9702. AxLE and Beartne, A. B. Bloch, Kingston-on- 
ames. 
9703. Gear, J. F. Pickering, 
Kingston-on-Thames. 
9704. Rope Grips for Lirr Cacgs, B. D, Healey, 
London. 
9705. Mops, D. Bailey, Leeds. 
9706. Luacace CARRIERS for Bicycies, E. R. Smith, 
London. 
9707. Hay and Cuarr Preparer, G. Feetham, Little- 
rt, Cambs. 
9708. for Curtina Ciotu, J. A. McClellan, 
London. 
9709. Putieys, 8. J. H. Row, London, 
9710. CyaNnocEN Compounps, H. F. Kirkpatrick-Picard, 
London. 
9711, DisTRIBUTING ALTERNATING CURRENTS, R. P. 


9712. for Booxsinpina, C. MeRorie, 
London, 

9713, Macuine for FILLING orr MATERIALS, H. 
Ahrens, Berlin, 

9714. MANUFACTURE Of MRTALLIC Pens, G. R. Hughes, 
London. 

9715. Sprrroon Houper, F. W. Golby.—(&. Minkua, 
Germany.) 

9716. Exvectric Rattway Conpuits, E. B, Viles, 


ndon. 
9717. Horsesuor, F. Kaczinski and B, Chraanowski, 


mdon. 
— HERMETICALLY-CLOSABLE Jar, E. K, Leffingwell, 
ve 

9719. REFRIGERATING APPARATUS, K. G. F, Wikstrim, 
Liverpool. 

9720. INcANDEScCENT BuRNERS, L, Répécoud and J. 
Brunier, Liverpool. 

9721. Curr Stups, B. Cooke and Patent Exploitation, 
Ltd., Liverpool. 

9722. Apparatus for BLEACHING YaRNs, J. Brandwood, 
Manchester. 

9723. Gas GENERATOR, J. W. Mackenzie.—(Z. Landauer, 
France.) 

9724. SecuRtING ExEercisinc ApPLIANcEs, 8S. W. Tubbs, 
London. 

9725. Burtpine Bricks, E. H. Vordtriede, London. 

9726. StRarninc Wire, H. A. Mavor and Mavor and 
Coulson, Ltd., London. 

9727. Crane Hooks, C. H. P. Michael, London. 

9728. Licutinc-up Time INpicator, W. G. Lawrance, 
Tonbridge. 

9729. Actuatina Va.ves, C. D. Abel.—(Allgemeine 
Gesellschaft fiir Dieselmotoren A.-G., Germany.) 

9730. Erecrric Switcnes, F. 8. Worsley and F. J. 
Green, London. 

ELECTRO-DEPOSITION of METAL, 8S. O. Cowper-Coles, 


ndon. 

9732. Retarntnc Wines in Conpition, H. V. R. Read, 
London. 

9738, REVERSIBLE FricTION WHEEL Gearina, F. Dtirr, 


London, 
9734. Propucine a Gas MIXTURE, F. Diirr, London, 


9735. Hypro - CARBON Gas Propucer, F. Diirr, 
London. 

9736, Fastentnus for CARRIAGE Doors, J. L. Labbé, 
London. 


9738. FireprRoor Doors or Ceiuincs, V. Schulz, Man- 
chester. 

9739, Kinematoorapus, H. Schmidt and W. Haensch, 
London. 

9740. Brakes for RarLway Wacons, R. Morgan, Man- 
chester. 

9741, INDIAN CLuBs, A. W. Courtney, London, 

9742. Lockinc Nuts, H. H. Lake.—(&. J. Bakls, 
Vaited States.) 

9743, WaTeR-GRATE for Cookinc Apparatus, C. P. 
Jensen, London. 

9744. TeLeGRapHy, J. Lea and J. Taylor, London. 

9745. ATMospHERIC Gas Burners, F. J. Beaumont, 
London, 

9746. ELEcTRoLYtTiC Mrrers, A. Wright and The 
Reason Manufacturing Company, Ltd., London. 


28th May, 1909. 


9747. LaipLaw’s Patent Borer, T. T. Laidlaw, Scots- 
toun, near Glasgow. 
9748. ComBINeD ReoisTeERING BILLIARD and Poo. 
Apparatus, N. Long, Cork. 
9749. BorrLine E. Scholes, Manchester. 
9750. JuNcTION Boxes, Cope, Allman, and Co., Limited, 
and W. Allman, Birmingham. 
9751. Dtsc-catcH Lever Switcn for 
Tramways, S. Eyre, Wolverhampton. 
9752. Extractine Dust from Woot, H. Isitt, Bradford. 
9753. Contact ARM of Motor Switcues, A. H. Mayes, 
Hove, Sussex. 
9754, CONVEYING ARTICLES, T. Sabine, Derby. 
5 aaa for Makino Sanitary Pipes, T. Sabine, 
erby. 
IRONING Macurygs, W. L. Bradford, Manchester. 
Eyercvassss, W. Barr, jun., Glasgow. 
Fo.pine Seats, J. White, Glasgow. 
9759. Winpow Catcues, 8. M. Rawland, Liverpool. 
9760. ELECTRICAL MAXIMUM-DEMAND INpicaTor, G. 
Hookham, London. 
9761. Carryinc Cappig Bac on a Bicycie, J. B. 
Hunt, Southsea. 
9762. PRESERVING NICKEL PLate, H. Garner, Liver- 


pool. 

9763, Tires, E. 8. Herbert, London. 

9764. Errnerway” Screw Brake, A. A. Shepherd, 
Eastleigh, Hants. 

9765. Orpnance, R. W. Smith, London, 

9766. IspicaTinc Notirications, W. Waller, J. 8. 
Norton, and E. A. Farnol, London. 

9767. SpLicinG T. J. McTighe, London. 

9768, ELecrric RatLway Bonps, T. J. MeTighe, 
London. 

9769, Conveyor Cuatns, C. Hunt, Birmingham. 

9770. SHAPING the Necks of Gass Borries, W. Rodger, 
Glasgow. 

9771. Pencits, A. J. Keck, London. 

9772. Temporary BinpErs, W. A. Price and F, R. Baker, 
Birmingham. 

9773. ANTI-DOOR SLAMMER, H. B. Day, London. 

9774. BELT-TRANSFERRING Device, J. J. Leahy and A. 
Parmiter, London. 

9775. Macuines for Forminc LEATHERBOARD, E. D. 
Alvord, London. 

9776, LEUCOGALLOCYANIESULPHONIC Acips, J. Imray.— 
(La Société L. Durand Huguenin and Co., Switzerland.) 

9777. FasTENING for the Toncux Rai. of a TRamway 
Switcu, O. Imray.—(P. Kaittel, Germany.) 

9778. ELevatine FLuips, A. Lespagfol, London. 

9779. Locks, V. I, Feeny.—(N. IW. Spaulding, United 
States.) 

9780. Castor, A. E. Durrant, London. 

9731. Batreriss, E. P. L. Mors, London. 

9782. GAS-MANUFACTURING APPARATUS, J. W. Chisholm, 
London. 

9783. Cutter, J. Couston and J. Finlayson, 
London. 

9784. Switcues, W. F. Jones, London. 

97385. INCANDESCING Mepia, R. A. Nielsen, London. 

9786. MountinGc CycLE WHEELS and H. Turner, 
London. 

9787. ATTACHING PiUas, W. Waller and W. H. Apsey, 
London. 

9788. Driving Exp.osive Enoines, A. Schimidt, 
London, 

9789. CHanpe tiers, G. B. Fuller, London. 

9790. Sarety Stop Devices for Enoines, J. K. Wright, 
London. 

9791. Bottites, A. P. Rimoldi and J. D. Rand, 
London. 

9792. PropE.vers, C. A. Parsons, London. 

9793. LIGHTING Devices, W. P. Thompson.—(0. Alive, 
Germany.) 

9794. STRENGTHENING Huss, W. P. Thompson.—-(&. 
Chillingworth, Germany.) 

9795. CURTAIN Rives, D. MacRae, Manchester. 

9796. O1Ls, J. S&S. Stewart-Wallace and W. B. Cowell, 
Londen. 

9797. Srermisation of Foop, L. V. C. Panet, 

mdon, 

9798. Pygumatic Tires and Rims THEREFOR, E. Nixon, 
London. 

9799. Locks, G. 8S. Aveyard, L. H. and A. W, Coveney, 
London. 

9800. SecurRING Seats, M. Ziegler and A. Schirber, 
London. 

9801. Brusu, A. Lay, London. 

9802. UniIveRSAL HypDROCARBON Burner, C. A. Rosier, 
London. 

9803. SuraicaL Spring Forceps, J, Powell, 
London. 

9804. AUTOMATICALLY-OPERATING Locks, A, Bialowas, 
London. 

9805. Cicars, V. De Buck, London, 

9806. APPARATUS for ScourING Woot, N. Rousselle, 
London. 

and Tires, A. J. Boult.—(C. Duborjal, 

vance. 

9808. Concrete, L. de Vallitre, London. 

9809. ConDENSING AppaRaTvs, A. J, Boult.—(W. J. E. 
Koch, Germany.) 

9810. Puzzte Apparatus, &c., G. D. Moffat, 


ndon. 

9311, ComBINED TyPEwRiTING and CompuTING Ma- 
cuings, A. J. Boult.—(National Addograph Company, 
United States.) 

9812. Bansogs and other Instruments, C. J. G. Good- 
man, London. 

9818. VENTILATING ApPLIANcEs, J, W. Thomas, 
London. 

9814. WuEet, W. D. Gregory, London, 

9315. PrinterR’s Composina Stick, H. B, Rouse, 
London. 

9816. Ratt Jost, J. N. Powers and Kobler, 
London. 

9817. TuBE-PLATE Borina Toor, C. Tuckfield, East 
Molesey, Surrey. 


29th May, 1900. 


9318. for GoveRNING Suppty of O11 to 
Om Ewnornes, W. T. Bell and A. Warren, 
London, 

9819, Treatinc Sewace Errivents, R. H. Reeves, 
London. 

9820. Apparatus for Supp.yinc LupRICANTs under 
PressurE, W. E. Heys.—(Schacffer and Budenberg, 
Germany.) 

9821. Rotter Cuarns for Crcies, W. H. Williams, 
Birmingham. 

9822. Sicxat Licuts, J. W. Garrett, 
Hull. 

9828. Stern Frames of Steamsuips, A. D. Wedgwood, 
Glasgow. 

9824. CoupLeR Mecuanism for Oraans, J. Holt, 
Birmingham, 

9825, CONTROLLING SUBMARINE M1Nks, M, Mercier and 
8S. D. Egen, Manchester. : 

9826. Sypuons, B, G. Smith, Halifax. 


9827. VELOCIPEDE WHEELS, J. Jones, Ashton-under, 


0828. DRAUGHTSMAN’S Curve, A. G. TI 
Okili, Manchester. Thornton and J, 

820. GRAPNELS, W. A. Oglethorpe, Liverpool 

9830. Surrorts for Hammocks, B. H. Garri 
Kingston-on-Thames. nes, 

9831. W. M. Walters, Liverpool, 

9832, Kerties, D. N. Fleming, Dundee. 

9833. ScrEw Nurs, C. L. and H. L. Jack 
chester. Man. 

9834. Tent, W. Brocklehurst and E. Williams M 
chester. 

£835. Tires, &c., A. Le R. Stevey 
Glasgow. 

9886, B. Larkin, Glasgow, 

9837. for CLEANING FILEs, I. Wac 
Manchester. 

9838. Devices for ATTACHING SyMBOLS, E, Ceo 
York, U.S.A. 

9839, ENGINE VaLvgE, R. Selley and F. Home 
mingham. 


SELECTED AMERICAN PATENTs, 
From the United States Patent-office Oficial Gazette, 


647,063. GrinpINc PoLisHinac AND 
Mountino, . Adamson, West Melhouryy 
Victovria,— Filed September 12th, 1899. 

Claim.—A grinding and polishing wheel having 
the sides converging from the portion nearest the 
centre to the periphery, discs having faces adapted to 


clamp the opposite sides of the wheel, a second series 
of dises, 01 r diameter, the inner peripheries 
overlapping the first-named discs and the outer por. 
tion clamping the sides of the wheel outside of the 
first-named discs, and clamping bolts and nuts where. 
by they are secured to the first-named discs, 


647,584. INpuctor ALTERNATOR, S. H. Short, Cleve. 
Tani, Ohio.— Filed September Lat, 1898, 

Claim.—(1) In an alternator, a stationary armature 
ring frame having ventilating openings formed 
through the sides thereof, an armature supported 
thereby, in combination with a revolving inductor, 
whereby ventilating air currents are drawn through 
said openings, as and for the purpose set forth. (2) fh 
an alternator, a stationary armature ring frame having 


ventilating openings through the sides thereof, a 
laminated armature arranged within said ring and 
supported thereby, in combination with a revolving 
inductor arranged concentric with said ring, whereby 
ventilating air currents are drawn into said openings 
to cool said laminated armature, as and for the purpose 
set forth. 


646,614. Exectric Furnace, M. Ruthenburg, Phila 
delphia, Pa,— Filed November 22nd, 1899. 
Claim.—{1) In an electric furnace, the combination 
with opposed terminals of an electric circuit, of a bosh 
Pebwe inclosing said terminals, and open at the top 
and bottom thereof, a crucible directly beneath said 
bosh in relatively movable relation therewith, and an 


overflow outlet at the topof said crucible, substantially 
as set forth. (2) In an electric furnace, the combina- 
tion with ones terminals of an electric circuit, of a 
bosh of quadrilateral form, laterally inclosing said 
terminals and open at the top and bottom thereof, 4 
crucible directly beneath said bosh, and an overflow 
outlet at the top of said crucible, substantially as set 


647,919. Locomotive Burrer Bram, J. F. Dunn, Salt 
Lake City, Utah.—Filed April 3rd, 1899. 

Claim.—(1) A locomotive buffer beam, having an tn- 
broken top wall of rolled or oa pao steel, unbroken 
front and back walls also of rolled or pressed steel, the 
front and back walls being riveted to the top wall, 
webs secured within the beam between the front and 
back walls to prevent the collapse of the beam, and two 


rolled or pressed steel plates respectively at the ends 
of the beam and at the bottom thereof and riveted to 
the front and back walls. (2) A locomotive buffer 
beam, formed of rolled or pressed steel and provided 
with three cast metal webs situated interiorly, the 
middle of such webs being of greater depth than the 
end webs, and the end webs being respectively seat 

directly in front of the side frames of the locomotive. 
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pRIME MOVERS AT THE PARIS EXHIBITION. gyrostatic couple, would produce dangerous bending at | between successive notches has to exert. in tension the 


No. IL. 
THE LAVAL STEAM TURBINES. 

One of the specially interesting exhibits in the Champs 
de Mars machine section is that of the Maison Bréguet, 
some of whose dynamos are driven by Laval steam tur- 
pines. The turbines in the Exhibition are made at the 
works of Maison Bréguet, but this is not the only place 
of manufacture. One turbine of 75 horse-power is 
installed close to the river at the Worthington pumping 


station, which it lights by means of two Bréguet | 


Fig. 


alternators. On the stand in the machine hall are two 
small 5 horse-power turbines, connected respectively witha 
fan and a centrifugal pump; a 150 horse-power turbine 
for belt driving, the power being transmitted by skew 
spur gearing to two opposite shafts on which are 
mounted ordinary pulleys; and two turbines, each of 300 
horse-power, driving dynamos, assisting in the general 
lighting of the place. Of these five the last two 
alone are shown running. The 5 horse-power turbine 
shafts run normally at 30,000 revolutions per minute, the 


Fig. 2. 


— 


F 


these very high speeds even with the very minute mass- 
excentricities that are unavoidable with the best work- 
manship. This flexible length of the shaft is made only 
5mm. = ;in. in diameter in the 10 horse-power turbine, 
and only 30mm, = 1,;in. in the 800 horse-power tur- 
bine. At the speeds 24,000 and 7500 in these two cases, 
the twisting moments are equivalent to tangential forces 
of 120 kilos. = 264 Ib. and 1900 kilos. = 4180 Ib. at the 
| Surfaces of the shafts of the sizes named above. In the 
| 


TABLE I, 
‘ Steam consumption per brake 

| = | & 2 is oar our. 
| gig | | #3 E Steam pressure. 
| | 6 atmos. 16 atm 
| B ls | 88 | | 88 158 
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former case the corresponding shcar stress is 12 kilos. per 
square millimetre = 17,000]b. per square inch, and in the 
| latter 5°3 kilos. per square millimetre = about 6400 Ib. 
per square inch. Thus, 
the very high speeds, 
combined with the em- 
ployment of bigh quality 
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STEAM TURBINES 


gearing reducing this to 3000 on the shafts of the fan and | steel, makes possible the use of these small flexible shafts, 
the pump. The 75 horse-power machine at the pumping | which help to lessen the dangers themselves arising from 
station runs at 15,000, this being again reduced in the | the high speed. 


ratio of 10 to 1 by the gearing to the dynamos. The 3800 
horse-power are intended to be run at 7500 revolutions 
per minute, this being reduced to 775 at the dynamo 
shafts, but the speed is at present not being kept up 
above about 680. 

Up to about 30 horse-power the system is to gear the 
turbine shaft to one other shaft lying parallel at the same 
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level. Above this power the high-speed shaft is geared 
at the opposite ends of its horizontal diameter to two 
shafts carrying two equal driven machines. This equili- 
brates the side thrust on the turbine shaft due to the 
driven resistance—at least, so long as the two driven 
machines take exactly equal powers—so that the resist- 
ance to the motion of the main shaft becomes a pure turn- 
ingmoment. This turning moment is quite small, owing 
to the extremely high speed, so that the shafts, which are of 
forged steel, may be made very small. At one part of their 
length they are purposely made flexible in order to give play 
tothe gyrostatic action of the turbine disc. This gyrostatic 
action exercises an easily explained influence to keep the 
shaft straight in true line, in opposition tothe centrifugal 
action which arises from any exentricity of the centre of 


mass and which, without the steadying help of~ the 


In Table I. above we have placed together a few 
of the interesting particulars of a series WF sizes of 
these turbines. The peripheral speed of the bucket disc 
is seen to be very great. In the 10 horse-power turbine 
these buckets move at 9 kiloms. per-second, or about 
340 miles per hour. In the 300 horse-power machine the 
speed is 16} kiloms. per minute, or 620 miles per hour. 


pull needed to balance the centrifugal force of the whole 
mass of one bucket. 

These buckets, as seen in the plan of Fig. 1 and Fig. 2, 
are curved symmetrically on the on and off sides to some- 
what less than ahalf-circle. In the 300 horse-power turbine, 
whose bucket dise is 70 cm. = 2ft. 4in. diameter, the radial 
length of each bucket is 40 mm. = liin., and its axial 
width is 10 mm. = jin. at the tip and 12 mm. at the 
root. The steam is injected into the sides of these 
buckets, as shown in Fig. 3, by nozzles placed well apart 
on the circumference. Fig. 3 shows four such’ nozzles, 
but on all the larger sizes eight nozzles are arranged. Six 
of these have their discharge apertures regulated by 
hand by means of the screw-plug valves seen in Fig. 2. 
In the remaining two nozzles, which are placed at 
opposite ends of the same diameter, the plug valve is 
held open by a spring, and is pushed in the direction of 
closure by the main steam pressure acting on a smal] 
piston head mounted on the plug.~Thus in a certain 
degree the steam supply to the turbine is varied in in- 
verse proportion to the boiler pressure; and, as these 
two valves are regulated solely in this manner, this 
steam pressure governance of the machine takes a larger 
share of its whole regulation as the horse-power is 
lowered. A speed governor, to be described later, is also 
provided. 

In Fig. 24 we have made a diagram explaining the 
action of the steam. It is discharged on the buckets 
from the nozzle E at an inclination a, to the plane of 
the wheel, which is made as small as practicable. In 
Fig 2a the length s; measures the velocity of discharge 
from the nozzle, and for a given side inlet area through 
which steam enters the buckets, the volume of steam 
entering is evidently proportional to e, the projection of 
8; perpendicular to the plane of the wheel. Thus e and 


the inclination a must be made large enough to get 


This com- 


through the required quantity of steam. 


ponent e of the inlet velocity is ineffective as regards the 
work done by the steam on the wheel, but inasmuch as it 
is only by this component that any steam at all is got 
either into or out of the wheel, this element of 
dynamic inefficiency is inherent and unavoidable. The 
other component of s; namely, that parallel to the 
motion of the buckets, is the effective component 
in respect of transference of energy from steam to wheel. 
It is well known that the “theoretical ”’ frictionless effi- 
ciency is greatest if the bucket speed be made half this 


LAVAL 8TEAM TURBINES— DETAILS 


This enormous speed produces severe centrifugal forces 
upon the pecehes parts of the disc. In the 10 horse- 
power and the 100 horse-power turbines the centrifugal 
forces have an intensity nearly 40,000 times greater than 
the weight of the parts, that is to say, as much as 5 tons 
er cubic inch. In the 800 horse-power turbine the 
orce has only about half this intensity, according to the 
dimensions and speeds given. This centrifugal accelera- 
tion tends to make the buckets fly outwards from the 
disc. The buckets are “ inserted ;” that is, each bucket 
is made separately, and is fastened to the disc in the 
manner shown in Fig. 1. The bulb root-ends of the 
buckets being all forced tight into the circular notches 
cut in the edge of the disc, the whole forms a very solid 
and firmly compacted structure; but it may be noted 


that the comparatively thin piece of the dise steel left 


effective component of the steam inlet velocity. In 
Fig. 24 this bucket speed is marked b. The “relative” 
inlet velocity of the water along the entrance lips of the 
moving bickets is thus the line marked 7 on Fig. 24. 
It is inclined B; to the plane of the wheel, and this ought 
to be the angle at which the front inlet edges of the 
buckets should be set, in order that the resistant force 
exerted by the blades on the steam should be. perpendi- 
cular to the flow over them, so that this flow may be. 
quiet, and that its direction only, and not the magni- 
tude of the (relative) velocity may be changed. If 
this condition be fulfilled, and if the outlet edges be in: 
clined B,= B;, then the outlet “relative” velocity 
r, will be of equal magnitude, and of equal but opposite ~ 
inclination to the inlet “relative” velocity 7; . Combin- 
ing this outlet “relative” velocity 7 with the bucket 
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velocity b, we get s,, the “ absolute” outlet steam velo- 
city, equal to e, its inlet ‘ineffective ” or ‘‘ feed” velocity, 


and also perpendicular to the plane of the wheel. This 
being the discharge velocity, it will carry away the same 
volume of steam through the same side discharge area as 
This would not be what 


on the inlet side of the wheel. 
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was desired, if there were either expansion or condensa- 
tion of the steam inside the moving wheel ; but the funda- 
mental principle of the Laval turbine is that all the 
expansion must take place before the steam reaches the 
buckets. It is to ensure this that ,“ partial” admission 
is used ; that is, the admission ports cover only a fraction 


r, is less than 7; on account of bucket friction and eddy- 
making, leads tos, being less than e. This being so, and 


the outlet and inlet areas being equal, evidently the dis- 
charge is throttled, and this throttling must be counted 


of the complete periphery, and that a free air or exhaust 
space of from 5 to 8 mm. is provided between the inlet 
edge of the wheel and the discharge edge of the nozzle. 
All turbines work only in consequence of the available 
pressure in the working fluid being fully used up in generat- 
ing kinetic energy in this fluid before it reaches the wheel. 
That this simple and fundamental fact is not recognised 
by all turbine makers is evidenced by the absurd name, 
‘pressure turbine,” given to some constructions. The 
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success of the Laval turbine depends mainly upon the 
careful precautions taken to destroy, or bring to as low a 
minimum as possible, all the pressure in the steam before 
it leaves the nozzle. This has other incidental advan- 
tages in preserving the wheel, the discharge or exhaust 
box in which it is enclosed, and the bearings of the shaft 
from contact with any but cool steam. 

As the passage of the fluid through the buckets is not 
frictionless, and its impact cannot be made perfectly 
“quiet,” the discharge relative velocity r, has actually a 
less magnitude than 7;; and, therefore, in order to get 
8 perpendicular to b, and thus discharge no kinetic 
energy that might be utilised, the inclination B, of 
the outlet edges of the buckets should be made less 
than B; This is not done in the actual construction, 
partly for the sake of simplicity of manufacture, and 
partly because this would make s, smaller than e, which 
would demand a larger area for discharge than for 


as one of the elements of the total inefficiency. 
expansive working fluid like steam it is hardly probable 
that the spaces between the buckets can be otherwise | 


than full of steam as they pass the nozzles. In this 


respect a steam turbine differs from a water turbine of | 


the same class, such as the Pelton wheel, the bucket 
volumes of the water tur- 
bine not being necessarily 
full nor actually so except 
under full load. 

Fig. 4 shows a general 
view of the 300 horse- 
power turbine driving two 
continuous -current dy- 
namos placed in series, 
and each generating 250 
volts, or 500 volts to- 
gether. Fig. 5 shows the 
detail of the more essen- 
tial parts. I is one of the 
nozzles regulated by the 
hand-wheel L. B is the 
bucket disc, and A its 
shaft lying in the solid 
bearing D, the two split 
bearings F and T, and the 
cup end bearing H, which 
latter takes the end thrust 
ou a spring cushion. On 
the shaft A is mounted 
the double helical driv- 
ing pinion C, gearing 
with two similarly toothed 
wheels M, one only of 
which is shown in Fig. 5. 
The teeth of this gearing 
are small, being of linear 


pitch = 7mm. and 4mm. 
depth. The angular pitch 
is 45 deg. The width is 
large, being 270 mm. in 
each half width, or 
540 mm. total width for a 
diameter of wheel of 
800 mm. and of pinion 
80 mm. The right and 
left-hand helical halves of 
the whole width are well separated by a groove. The 


entrance, unless condensation takes place inside the 
wheel, which latter is not likely to be the case. It may 


be remarked, however, that, if B, = B;, then the fact that | 


With an | 


LAVAL VENTILATING FAN 


The shafts N run in bearings O O, which have the 
| ordinary ring lubrication. 
| On the end of one of the two shafts N is mounted the 
small and neatly-designed speed governor shown in Figs, § 
/and 7. The two centrifugal weights M M have knife. 
_ edge bearings fashioned on their outside lower corners (0 0, 
and heel outwards upon these as the speed increases. 
|The plate bearings for these knife edges are upon 
'the sleeve L—shown separately in Fig. 6. Rach 
| weight has cast upon it a horn reaching into the centre 
| of the sleeve, the two horns being shaped right and left. 
| hand, as shown at M M in Fig. 7. By means of two 
| loose thrust pins these horns press outwards the head on 

the inner end of the spindle C against the pressure of the 
| coiled spring S, whose other end abuts against the cap R, 
| serewed into the outer end of the sleeve L. The spindle 
C moves the throttle valve by the lever gear, sufficiently 
indicated in Fig. 7. This governor is very compact, its 
| outside dimensions in the 300 horse-power turbine being 

only 150mm. diameter by 100 mm. length, or 6in. by din, 

The steam before reaching the throttle valve is passed 

through a fine-mesh gauze * purifier,” with the object of 
keeping back any solid particles of dust, &c. &e. This 
purifier requires frequent cleaning out. The steam pres. 
sure used at the Exposition is 10 atmospheres, and a gcod 
vacuum is obtained from an injection condenser. 
| The consumption of steam, according to various pub- 
| lished tests, varies from 8 to 11 kilos. per electric horse- 
| power hour developed in the dynamos, and from 6} to 
8} kilos. per brake horse-power hour measured direct on 
| the shafts N. 

Fig. 8 gives the consumptions that are to be theoreti- 
| eally expected, according to Mr. Laval’s calculations, with 
| different initial steam pressures, with atmospheric and 
| condenser discharges, and allowing for a mechanical total 
_ efficiency of 60 per cent. 

_ Fig. 9 shows a steam turbine coupled to two centrifugal 
pumps connected in parallel, and Fig. 10 a small turbine 
driving a ventilation fan. Table II. gives the results in 


TaBLe Ventilators, 


ond | 3 =? 
425 = 
5H.LP.... 0°350m, 1 3000 0°900 250 
10, O500m 1 2400 1-800 250 
20 ,, ... 0°500m. 2 2000 1-800 450 
30 ,, ... 0°500m. 3 2000 1°800 700 


fan driving at four different horse-powers. Table I., 
already quoted, gives examples of the steam consump- 
tion per brake horse-power on the main shafts claimed 
by the makers. 


INDIAN RAILWAYS. 


Ir is unfortunate that the continuity of Indian com- 
merce should be broken by disasters such as have visited 
the country during the last two or three years. The 
plague outbreak was quite exceptional, and with the 
spread of sanitation—a slow process, unhappily, by 
reason of the prejudices of the native population—its 
recurrence may be expected to become impossible. 
Famines come in another category because they are the 
result of climatic conditions over which man cannot exer- 


cise much control. Still it is possible with the aid of 


wheel is in gun-metal and the pinion cast steel. il is | irrigation works to reduce considerably the evils resulting 
sprayed into the gear box so as to maintain very copious | from a deficient rainfall, and it is a satisfaction that works 
lubrication, and the running is very smooth and silent. 


of this class are being multiplied rapidly year by year. 
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Famines have a directly injurious influence in two or three 
ways upon the progress of railway construction. The 
loss of trade by a line serving a famine-stricken dis- 
trictis compensated for ina way by imports of foodstuffs, 
but it is a considerable loss all the same, and sometimes 
compels the postponement of extension schemes which 
are really urgent in their nature, and which in normal 
circumstances would prove remunerative from the date 
of opening. Then there is the disturbance of Govern- 
ment plans for construction involved in the necessity of 
providing relief works for the distressed people—the post- 
ponement of undertakings of great commercial promise 
in favour of others of more immediate urgency in relation 
to famine-stricken localities. When dealing with the 
subject of Indian railway extensions about a year ago we 
conmented upon the causes—chief amongst them the 
famine—which had forced the authorities to modify their 
railway programme for the three years ending with 1902. 
The ways of the Railway Department of the Government 
of India are not in all respects admirable—they savour of 
red tape and conservatism, carried on occasion to absurd 
lengths. At the same time, inability to realise the 
advantages of opening up the country to commerce by 
means of the iron road is not among its failings, 
and whatever may be said on the subject of the 
strategic lines which now and again take preced- 
ence, it would be scarcely possible to improve upon 
the commercial lines projected. Every undertaking 
of this class on the official list is commendable, and it is 
matter for much regret that the capital limitations 
prevent their construction with that rapidity which the 
undoubted needs of the case demand. At the same time 
the mileage in operation continues to grow annually, and 
as the earnings keep up to the average in spite of 
disabilities, it is to be inferred that a decrease in one 
quarter is compensated for by increases in other direc- 
tions. The preliminary report of the Department for the 
twelve months to March 31st shows that at that date 
the length of track open in British India and Burmah was 
23,780 miles, as compared with 22,491 miles a year before, 
21,156 miles in March, 1898, and 20,390 miles in March 
1897. The increase is more than 1100 miles per annum, 
and if this is not satisfactory, bearing in mind the 
inimical conditions which have prevailed, we should be 
glad to know what it is. So far as we can make out 
from the details available, nearly the whole of the 
new mileage is commercial as distinguished from strate- 
gical, and it would seem as though the Department had 
profited by the somewhat vigorous criticism of its policy 
in the past. In the next year or two the annual increase 
will probably not exceed 800 miles—unless the adoption 
of a gold standard should lead to the investment of 
English capital in Indian ventures in larger measure than 
has hitherto been vouchsafed. Here it may be men- 
tioned that the gross earnings of all the railways in 
operation last year was 3,018 lakhs of rupees, or 260 
lakhs more than in 1898-9. Save in the depressed year 
1896-7, the earnings have been very steady for the past 
seven years, the average being about 280 rupees per mile 
per week. It is thought in some quarters that this rate 
is scarcely likely to last, on the ground that the Alla- 
habad-Fyzabad, Fatehpur-Markundi, Agra-Delhi, and 
several other lines will draw off a portion of the traffic 
now going by less direct routes. We do not see the 
cogency of this explanation; we should have thought 
rather that the volume of traflic might be expected 
to increase instead of decrease by the provision 
of new lines, and that the general increase of facilities 
for the movement of merchandise would result in the 
disappearance of loss due to competitive routes. As one 
critic observes, “ Traffic will naturally seek the shortest 
routes, and there will be more of what is technically known 
as‘ short circuiting ;’ but the quicker transit of goods and the 
lower charges owing to the reduction of distance between 
big commercial centres will stimulate trade generally.” 
The present, it should be understood clearly, is a period of 
chord lines and cross-country connections between main 
lines—the tapping of districts which have hitherto been 
without any communication whatever, or which have 
at best been touched inadequately. One of the most im- 
portant of the undertakings now being carried out is that 
which will provide an overland transport connection 
between India and Burmah. It re-appeared in the list of 
projected lines in the Administration report for last year, 
and has since been taken in hand actively. The idea of 
arailway from the Chittagong coast into the Irrawaddy 
valley, as most readers are aware, is an old one, which 
began to weaken with increased knowledge of the Arracan 
hills and the Lushai district. In its new form the 
undertaking comes up as the Dhubri-Gauhati Railway. 
This designation, however, indicates only the eastern 
portion of the line. As a whole, the railway will run 
from Rungpore, on the eastern Bengal Railway, through 
Mogul Hab, across the Teesta to Dhubri, and thence onto 
Gauhati, on the north bank of the Brahmaputra. Anyone 
who looks at a railway map will recognise the significance 
of this scheme, for it constitutes the last link of achain, 
the completion of which will mean the establishment of 
uninterrupted communication on the metre gauge from 
Cawnpore to Dibragart, in the north-eastern corner of 
Assam, or interrupted only by the crossing at Gauhati 
from the north side of the river to the south. Soon or 
late even that break will be removed by the bridging of 
the Brahmaputra, and the metre-gauge system north of 
the Ganges will then be fused absolutely with the 
Assam-Bengal system. With this connection established, 
the prolongation into Burmah follows, if at all practicable, 
as a natural sequence. 

Not many new projects were sanctioned during the 
past year, the official list of lines awaiting construction 
being much beyond the power of the existing resources 
to fulfil. It is to be hoped, however, that private enter- 
prise will be displayed on a respectable scale. Investors 
are at this moment indisposed to touch Indian railway 
ventures, not because of any undue risk on the 
Score of their profitableness, but because of disgust 
With their treatment in the matter of Great Indian 


Peninsula annuities, which have been fixed by the 
Governor of the Bank of England, at the request 
of the Secretary for India, at a figure which is 
ridiculously small, and which looks very much like a 
distinct breach of faith on the part of the authorities. 
We say investors are disgusted ; and along with investors 
are to be named the great London financial houses, 
which have it in their power to provide or to refuse the 
support necessary to carry out most Indian railway pro- 
jects other than those of the Government. This particu- 
lar matter of G.I.P. annuities is to be carried into the 
courts for settlement; and presumably, until it has 
passed through that process, the attitude of the big 
financiers is likely to be maintained. This is a distinct 
pity, because it retards a movement of much excellence 
—one which has other conditions mostly in its favour. 
It is a truism that the maintenance of a stable rate of 
exchange is an indispensable condition of the investment 
of English money on any considerable scale in Indian 
undertakings. The gold standard should bring about 
this result, and it was generally expected that the revival 
of company promoting at the close of the war would 
include not a few Indian ventures, railways and others. 
Clearly the country is capable of indefinite expansion in 
spite of occasional disabilities in particular localities ; and 
the most promising means of utilising capital to any 
large extent, so as to give every prospect of reasonable 
interest on an investment, and to secure the best results in 
expanding the trade of the country, are railways and 
canals. In the case of the latter there are reasons, such 
as the collection of revenue and the partial remission of 
dues in very bad seasons, that make this method of 
benefiting the country better suited to the Government 
than to private individuals. This is not the case with 
railways, and as an inducement to private enterprise 
Government might offer it the privilege of constructing 
commercial lines. This is in accordance with the policy 
of Lord Curzon, who stated at last year’s Railway 
Conference at Poona that Government agency should 
be restricted rather than increased, and who added that 
they should ‘as times improve and better offers are 
made, divest themselves of the working majority, at 
any rate, of the lines still both owned and main- 
tained by the Government.’’ We have not the 
least doubt that private management would prove a 
more excellent thing, in many respects, than public. 
Apart from this, a number of miles of railway can be 
mapped out in India, all of which would pay a very fair 
return on the capital outlay. Generally speaking, it 
may be said that in any part of the country which has a 
population of 400 or more per square mile, a broad-gauge 
railway, costing about one Jakh of rupees per mile, would 
be a commercial success—good for the country and good 
for investors. This rule holds good to-day, but the rapid 
strides made in offering better facilities, lower rates,&c., have 
in the past few years induced an increase in the tonnage 
of merchandise carried to such an extent that probably 
tracts with a population of 300 to the mile would prove 
a profitable field for railway development. The Govern- 
ment, it seems to us, might offer to private enterprise 
the provision of lines in the more populous parts of the 
country. By the time these are built the growing popu- 
larity of railway facilities will almost certainly have 
improved the poorer localities, thus affording a reason- 
ably safe channel for the employment of English capital. 
If, on the other hand, the Government is prepared to 
offer to companies only such undertakings as are doubtful 
dividend payers, reserving all the unquestioned ones for 
State construction and management, it is obvious that 
private capital will not be attracted to any large amount. 
Such a policy would very likely do more to retard railway 
extension than the uncertainty of exchange has hitherto 
done. 


LITERATURE. 
Les Charbons Britanniques et leur Epuisement. Par 
E. Loze. 2 vols. 8vo., pp. 1229, with 27 maps, plans, and 
diagrams. Paris: C. Beranger. 1900. Price 25f. 


THESE volumes, containing careful and detailed accounts 
of the occurrence and distribution of coal in the United 
Kingdom, and of the ports, harbours, and manufacturing 
centres whose development is more particularly asso- 
ciated with the coal trade, have been prepared as a con- 
tribution to the study of the sources of British power, 
among which two of the most important are iron and 
coal, or, as the author puts it, “‘ They form the vertebral 
column of the Britannic colossus.” The second of these 
subjects is, however, alone considered, the details being 
grouped into four parts in the following order :—(1) 
General observations, including a sketch of the physical 
geography of the British Islands, historical and geological 
data, political, social, and economic considerations and 
statistics; (2) detailed descriptions of the coalfields of 
the United Kingdom, their principal seams and produce, 
with more generalised notices of those in the colonies ; 
(3) industrial and commercial geography, methods of 
conveyance by water, canals, and railways, and statistics 
of population and traffic of manufacturing towns in and 
near coalfields ; (4) estimates of the coal resources of the 
different coalfields and the period of their probable 
duration. 

In addition to these principal subjects, which make up 
about three-fourths of the work, there is a very volu- 
minous appendix dealing with the production and con- 
sumption of mineral fuel in foreign countries, and 
geographical and statistical details of the different British 
colonies, while the final section contains elaborate 
analyses of the naval and military forces of the Empire, 
as well as of the regulations governing both services. 

Although necessarily his work is mainly a compilation, 
the author must be commended on the excellent and 
lucid manner in which the information is presented. 
The geological and topographical details are principally 
derived from Dr. E. Hull’s “ Coalfields of Great Britain,” 
and the accounts of harbours and inland waterways from 
Professor Vernon Harcourt’s ‘‘ Rivers and Canals.” The 


report of the Royal Commission on Coal of 1866 
has been carefully studied; and the conclusions of 
the different writers who have considered the sub- 
ject of the exhaustion of the coal supply from the 
late Professor Jevons to Mr. Price-Williams and Mr. 
Forster Brown, are given and criticised in detail. 
As a final result, adopting the principles of commercial 
exhaustion, 7.e., that of all coal lying within easy working 
limits, or 2000ft. in depth, whose amount is taken as 
15,000,000,000 tons, the author, by the adoption of a new 
formula. for determining the probable annual increment 
of output, considers that the supply may last till 1950, or, 
rather, at that date there would be about one and a-half 
years’ supply available at the then existing ‘rate of con- 
sumption. Apart from the new formula, which is 
ingenious, there does not seem to be much advance 
towards an exact solution of the problem; and considering 
that most of the estimates of production made in 
former years have proved to be entirely different from 
the actual results, there is probably much to be said 
for Dr. Hull’s view, that the matter is mainly of academic 
interest. Also, it is not easy to see why 2000ft. should 
be taken as a limit of working. There are many collieries 
in successful operation at greater depths, and sinkings to 
3000ft. and upwards are now not uncommon under- 
takings. 

The work is well illustrated with maps and plans, 
which are mostly reproduced from former publications, 
those of Dr. Hull and Professor Vernon Harcourt having 
been laid under contribution to an extent that might well 
have received a more special acknowledgment. There is 
an excellent coloured geological map which seems to be 
reduced from that by Mr. E. Best in the Report of the 
Rivers’ Commission. 

In the appendix more than a hundred pages are taken 
up by very detailed accounts of the military and naval 
forces of the Empire. This is a very elaborate piece of 
work, the Army and Navy lists, the Queen’s Regulations, 
the statements accompanying the estimates, and other 
documents, having been carefully analysed and abstracted, 
the whole being enlivened by estimates of the value of 
the British soldier, and an unrhymed translation of the 
ballad of Tommy Atkins. Some of the historical illus- 
trations are, however, very funny, as, for instance, the 
statement on page 11 that ‘“‘ England at the period of the 
Norman invasion was inhabited by ‘ Bretons,’ who to 
escape the tyranny of the Conqueror fled partly over the 
sea to their original country, Brittany, and partly to 
Wales,” which seems to be post-dating the emigration of 
the Celtic population due to the pressure of the Saxon 
invaders by several centuries. A greater puzzle is to be 
found on page 1079, where, in illustration of the strict- 
ness of the rule of seniority in promotion, it is said, 
“When the Government wished to reward the conqueror 
of Aboukir by making him a rear-admiral, it, was necessary 
to promote eighty officers of greater seniority to the 
same rank in order to arrive at the nomination -of 
Nelson.” This statement, though commonly aecepted, 
is, of course, incorrect, as Nelson was made RHear- 
Admiral of the Blue with eight, not eighty, other captains, 
five of greater and three of less seniority, in February, 
1797, about one and a-half years before the Battle of the 
Nile, and he retained the same position, third from the 
bottom of the list, till February, 1799. When Nelson 
was selected for the detached command in the Mediter- 
ranean, there were about eighty Admirals on the list 

‘ween him and his Commander-in-Chief, Earl St. 
Vincent, whose claims were passed over. The mistake 
has arisen from the author confusing promotion to rank 
with selection for command, which seems strange in one 
who has so carefully studied our navai regulations. 


Hand-book of Testing Materials: For the Constructor. In 
two volumes; Part I., Vol.i., Text; Vol. ii., Ilustrations. By 
Professor ApoLPH Martens. Authorised translation and 
addition by Gus. C. Henninc. London: Chapman and 
Hall. 1899. 

Tuis is a translation by an American, Mr. Gus. C. Henning, 

of the first part of a work by Professor Martens, of the 

Charlottenburg Laboratory, Berlin. It is written in 

characteristic German style, rather verbose, but very 

exact, and full of detail. - 

As we wrote the other day in reference to works on the 
steam engine, it is customary to devote a space to 
abstract theory quite out of proportion to the attention it 
commands in every-day practical life. This is so here, 
where fully half the book is devoted to the theory of the 
strength of materials. That it is well done goes without 
saying, and to the student, and those who can spare time 
for such reading, is worth perusal, although we cannot 
but remember that in the standard English work on the 
testing of materials the same ground has been covered in 
much fewer words. In Part II. of this work we shall 
probably get the results of the numerous investigations 
on materials to which Professor Martens refers from time 
to time; these results, if stated concisely, should-.be 
valuable, and references to Part I. will enable one to 
hark back for any theory required for their explanation. 
We might here mention that one of the best features. of 
the book is the system of references employed, by means 
of which we can open the book at any particular para- 
graph and find stated all others bearing on the same 
subject. This is especially useful in the section on 
machines. 

Section II. contains theoretical discussions on the 
properties and testing of materials. It deals at some 
length with the law of similarity. ‘‘ Under identical con- 
ditions and stress, bodies of identically similar material 
and of geometrically similar shape undergo geometrically 
similar deformations.” This is followed out for the 
various types of stress, tensile, crushing, transverse, 
shearing, &c., and the various conditions which affect the 
results are pointed out, although, for the practical reader, 
almost too much weight is laid on small side issues, of 
undoubted scientific interest, but which tend to obscure 
the main point. All indicate the necessity for the adop- 
tion of standard sizes for test pieces; the unification of 
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which is, according to Professor Martens, being attempted 
by the International Association for Testing Materials, 
comprising 1600 members. 

In reference to the above law, one of the identical con- 
ditions to be observed is that of speed, the effect of which 
is so great in the case of Zn and Sn, that tests are value- 
less unless obtained at identical speeds. Martens states 
that in practical tests of steel and iron the speed effect 
may be neglected, and recommends a straining speed of 
2 per cent. per minute, a hopelessly inadequate rate, for, 
as the translator rightly remarks in a footnote, a 
speed of 25 per cent. per minute is now common. This 
would form a good subject for investigation by one of the 
professors who run testing machines as part of their 
course; they might also experiment on the question of 
inertia which must come into play at these high speeds. 

A very good series of photographs of fractured and 
stressed materials accompanies this section, and an attempt 
is made to adopt a standard nomenclature for fractures, 
which at present is vague. Professor Martens urges that 
more importance should be attached to the appearance of 
fractures, and states that “ fractures are often considered 
to denote defects in material when methods of testing are 
alone at fault’’—a repetition of what was said many years 
ago by David Kirkaldy. 

. When dealing with hardness an attempt is made to 
arrive at a handy test. This property is most difficult to 
determine by direct experiment; the method recommended 
by the author is purely a laboratory one, and consists in 
measuring the load in grammes on a diamond necessary 
to produce a scratch of a definite width of ;-A,;in. 

Toughness is also a very difficult property to define. 
Most engineers have their ideas as to this, which will 
usually be found to be a vague combination of ultimate 
breaking stress and elongation, reduction of area, or 
bending properties. Professor Martens makes an 
attempt to reduce it to figures—for comparative pur- 
poses only, of course—and evolves the following :— 
Toughness = max. breaking stress ., elongation per cent. 

yield stress 
Values to be inserted are those obtained from tensile 
tests alone. 

Section III. is short, and deals with the standards of 
quality as used in specifications.. The Professor is sound 
and practical throughout, remarking that the engineer 
‘“can play a progressive or injurious part in an industry 
according to the specifications which he writes,” and that 
‘it is necessary to insert limiting values with the greatest 
care and conscientiousness,” also that these should not 
be placed too high, as the average quality of any material 
must always be above the lowest limit. This leads him 
to the quality factor, a multiple of breaking load and 
elongation, or contraction of area; this he rightly dis- 
misses as unsuitable, as to obtain the figure in the first 
instance the two separate factors must be determined, 
and a limiting value set on one, otherwise an unsuitable 
material of, say, too low a tensile strength and excessive 
elongation might comply with the factor. An excellent 
method is mentioned for testing rope, cloth, paper, 
leather, &c., all materials of indeterminable section. This 
consists in ascertaining the length of the material 
required to rupture itself; the result is then independent 
of shape of section, and any “ loading” for purposes of 
fraud tends to reduce the rupture length. 

Section IV. is practical and of most interest to the 
engineer ; it is a perfect dictionary of testing appliances, 
illustrated by numerous diagrams of all types of machines. 
The various details, such as accumulators, valves, frames, 
load indication, and application are taken in order. 
Summing up—and his opinion is valuable, as apart from 
a-mass of information supplied by various makers, he 
has visited a large number of testing plants both in Europe 
and America—Professor Martens appears to be in favour 
of a vertical machine with hydraulic power for loading, and 
few levers of high ratio for load indication; this covers 
the standard vertical single-lever English type, which, 
however, has apparently not found favour in his sight, as 
he calls attention to the Wicksteed machine as an 
instance of the monstrous shapes which vertical machines 
can assume. He fears inertia with the ‘‘ mighty lever”’ 
‘‘of monstrous proportions,” but is candid enough to 
admit that his criticism is largely esthetic. A drawing 
is given of a 100-ton Wicksteed machine at Bradford 
College. 

Very sensibly stating that an accuracy of 1 per cent. 
in indicating loads is quite sufficient for practical purposes, 
the author goes on to deal with the calibration of machines, 
which it is pointed out builders should carefully consider: 
That such calibration is sometimes necessary may be in- 
ferred from the fact that a machine—foreign—showed an 
error of 16 per cent., an almost incredible amount, which 
could hardly have remained undiscovered had the machine 
been in use for testing iron or known steel. Martens 
considers that the only trustworthy method of calibration 
consists in using standard bars, stressed well within the 
elastic limit, it having been found previously by direct 
loading that the material of which they are composed 
gives equal extension for each successive ton of load 
from one to ten tons. When these bars are placed in the 
machine their extensicns should agree with those obtained 
as above, any variations being machine errors. By careful 
comparison of small test pieces, standard bars have been 
made for the calibration of 100 and 500-ton machines, the 
standard bar for the latter being 6°3in, diameter. It 
would be interesting to know the exact quality of steel 
—composition, strength, &c.—which has been found most 
suitable for these bars. Professor Kennedy has used the 
same principle of elastic extension in his well-known 
extensometer. 

To measure the minute elastic extensions required for 
the above, very delicate apparatus is required ; this is dealt 
with in the last section. Many types of small errors in 
micrometers are shown “ with the object of shaking up 
the customary sublime confidence which engineers have in 
palpably questionable micrometer screws.” In this book, 
mirror apparatus are held up as suitable for the finest 
measurements; any doubts as to the correctness of the 


readings on the standard calibration bars are at once dis- 
pelled, when one reads the descriptions of the instruments 
employed, such as the Martens extensometer, which has 
been successfully used for measuring extensions of 
sodpooin. All this class of instrument is for laboratory 
use only, for, as Professor Martens himself remarks, 
‘for purposes of instruction alone, or for practical pur- 
poses, the attempt should always be made to produce it 
with the simplest means possible.” 

Without being hypercritical, we think that the follow- 
ing style of sentence should be avoided ; after a few lines 
of statement, attention is drawn to the fact that “ this 
definition elucidates the importance of this territory of 
technological activity.” On the whole, this work may be 
classed as a text-book for the student and the engineering 
laboratory, containing a good set of illustrations for 
engineers wishing to become conversant with testing 
— and their details, as used in all parts of the 
world. 


The Cyanide Process of Gold Extraction. By James Park, 
F.G.S., &c. First English edition. Sm. 8vo., pp. 127, 
with illustrations. London: Charles Griffin and Co. 
1900. Price 6s. 

Tuts is an enlarged and improved reprint of a volume 

which has already reached a third edition in New Zealand, 

where the author has been long engaged as a practical 
metallurgist, and for some time director of the Thames 

School of Mines, as well as mining geologist to the New 

Zealand Government. The great success of the cyanide 

method of extraction in the Transvaal under compara- 

tively simple conditions has perhaps led us to neglect the 
progress that has been made in other localities where 
minerals of a more complicated character prevail; and 
among these New Zealand seems to holda principal place, 
judging from the facts presented by the author. In that 
colony, ores which were formerly most imperfectly 
reduced by amalgamation are now very successfully 
treated by special modifications of the cyanide process, 
which are concisely and clearly described. Wet crushing 
and cyanide treatment, using a very weak solution of 
cyanide instead of plain water for flushing in the 
battery, has been adopted with considerable advantage 
in the place of dry crushing and vat extraction 
alone, and is now becoming general. The weak point 
in the New Zealand reduction works seem to be the 
small duty obtained from the stamp mills, which the 
author attributes to the circumstance that, having been 
mostly designed for dry crushing, the mortars are too 
small for the more rapid rate of working called for by the 
wet method. Other troubles are due to the presence of 
copper in mixed ores, and considerable but valuable 
amounts of silver sulphide in association with gold, 
which necessitate the use of cyanide solution of con- 
stantly varying strength, thus adding another source of 
anxiety to the many worries which beset even the suc- 
cessful cyanide operator. How some of these difficulties 
have been overcome by the author can best be learned 
by consulting the volume itself, which we hope will be as 
successful here as it has been in the Antipodes. Both in 

text and illustration it is an excellent example of what a 

practical manual on a technical subject should be. 


Water Supply Engineering. The Designing, Construction, 
and Maintenance of Water Supply Systems, both City and 
Irrigation. By A. Prescorr FoLwELut, Member of the 
American Society of Engineers, Member of the New 
England Waterworks Association, and Associate Professor 
of Municipal Engineering, Lafayette College. First 
edition. First thousand, London: Chapman and Hall, 
Limited. 1900. 

Tuis work is ambitious, in that in some 550 pages of 
letterpress—each page of reading matter being 4in. by 
63in.—it is sought to touch the whole range of water 
supply engineering. To do it justice, the ground is 
covered, though naturally, in parts, superficially. It 
would appear that the book is intended rather as a means 
of studying the subject designed for the use of students, 
than asa book of reference of a standard character; 
though in some aspects it would seem to aim at the 
latter. One may gather, however, that it is meant to 
appeal to students, since at the end of some of the chap- 
ters are to be found certain questions. This is in accord- 
ance with American practice in the case of works of this 
kind, and in this instance perhaps, the questions have 
more direct bearing on the matter contained in the chap- 
ters they follow than we have frequently noticed with 
other books of a kindred nature. The author cannot be 
considered free from the charge of book-making. Indeed, 
he is very far from being free, for there is a large amount 
of matter contained in his book which has appeared 
before, and in precisely the same form. True, he acknow- 
ledges, as a general rule, the sources from which the in- 
formation is obtained, and the quotations are for the most 
part apt and well chosen. Still, the practice robs the 
work of a large amount of originality. 

As might be expected, the subject of water supply 
engineering is approached from the standpoint of 
American practice and’ experiences. Generally speaking, 
the examples of construction are taken from existing 
works in the United States, though references are occa- 
sionally made to European and British practice. Speak- 
ing of the quantity of water required per head, as an 
example, the author says, ‘A rate of 100 gallons per 
capitum should be sufficient allowance for any ordinary 
case, and the supply should be kept within this limit 
unless the supply can be increased at a less cost—includ- 
ing pumps, reservoirs, pipes, and all features of the 
system—than that of limiting the waste by inspectors 
and meters.” Regarding the limit of consumption, 100 
is a purely American figure, though we have heard some- 


thirds of it may be wasted.” This is by no meang 
exaggerating the condition of affairs. Different authori. 
ties, we learn, consider that an average of 500 to 3000 
gallons leak through pipe joints, hydrants, and valves on 
each mile of pipe in ‘a well-constructed system which 
has been in use for some years.” Again, “in Boston 
broken 4in. and 6in. pipes, leaking 1000 to 4000 gallons 
per hour, have gone for years undiscovered ; and other 
cities have undoubtedly had similar experiences.” 

Rainfall and its bearing on water supply is discussed 
at considerable length, but there is nothing strikingly new 
in any of the data adduced. Information has, however, 
evidently been collected at considerable trouble, and 
should prove useful to American engineers. The chapter 
on this subject terminates with the advice to design 
waterworks upon the dryest cycle recorded for any 
particular district, ‘or on an even lower rate if the 
record covers less than thirty or forty years.” Next to 
rainfall evaporation is considered. Evaporation, we are 
told, is seen to vary less than does rainfall, the greatest 
variation from the annual mean at Boston during sixteen 
years, as an instance, being about 13 per cent. It is 
extremely difficult, however, to get at the exact loss by 
evaporation, and though formule have been prepared, 
they are by no means infallible. A formula which gave 
excellent results for New York streams when applied to 
a river basin in California gave an evaporation din. to 
15in. greater than the rainfall. 

It would be impossible for us to go with the author 
through the whole of his subjects. He treats in turn of 
surface waters, their amount and quality, rivers and 
lakes, ground water, gravity supply systems, and 
those requiring pumping. Then follow chapters on 
hydraulics, where the subject is dealt with both from an 
elementary and an advanced standpoint, and is a carefully- 
prepared and useful section. The professor rather than 
the engineer is in evidence. Structural details next 
claim attention, and we are introduced to the mathe- 
matics of dunes and embankments, after which comes 
the purification of water, which occupies thirty-three 
pages of the book. From these the author goes on to 
discuss pumping and pumping engines. In this chapter 
we find a section of the three cylinders—placed in a line 
—of a triple-expansion engine. Here the high-pressure 
cylinder—it is a horizontal engine—is placed at one end, 
the low-pressure cylinder at the other end, the inter- 
mediate cylinder lying between the two. The inter- 
mediate and low-pressure pistons have a common piston- 
rod, but there is no sign of how the power they develope 
is to be conveyed outside the cylinder. As drawn, the two 
pistons would strike against the ends of the cylinders, 
and knock the covers off. The high-pressure cylinder is 
shown with a piston-rod going out through a gland in 
the ordinary way. It is extremely difficult to see of what 
use the two other cylinders, as shown, are. 

The remainder of the book is taken up with chapters 
on designing, supervision, and measurement of work; 
practical construction; maintenance of reservoirs; head- 
works and intakes; pumping plants and filters; pipes 
and conduits; and, lastly, there is a chapter headed 
“Clerical and Commercial,” in which stress is Jaid upon 
the necessity of keeping records. 

Looking at the book as a whole, we fail to see the 
necessity for its production. Doubtless it has been com- 

iled with great labour, and care and skill have manifestly 
en devoted to its arrangement and production. It is 
not, however, by any means the only book on the subject 
with which it deals. There have been many before it of 
a precisely similar nature, and to have been carefully pre- 
pared is not the only recommendation a book requires. 
Perhaps it treats the matter more from the point of view 
of the professor, with the idea of teaching students. This 
is certainly the only direction in which it appears to us 
it is likely to be wanted. 
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waterworks engineers in this country. Water waste in 
the United States, as is well known, has reached propor- 
tions hitherto untouched in this country. ‘ Millions of 
dollars,”’ says the author, ‘are being spent by many of 
our larger cities to so increase their supply that two- 
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THE FRENCH “COMMERCE DESTROYER ” 
GUICHEN. 


Tye commerce destroyer is a type of ship unknown in the 
British Navy, though some of the Admiralty’s critics might 
assert that many of our cruisers come very near it in the 
matter of small proportion of guns to displacement. That, 
however, is by the way. 

The réle of a commerce destroyer is—for some reasons not 
particularly clear—presumcd to be moral rather than 
physical, using moral in the sense of effect. It is assumed 
that a craft of this sort will not need to show her teeth, but 
having overhauled the swift liner, the latter will promptly 
strike. Should an obstinate captain be encountered, a little 
powder may be required, and for this purpose the commerce 
destroyer of true theory carries a few guns. Deck-protected 


herself, the odd gun or two that the victim may carry will | 


not be likely to do any particular harm, while the exposed 
engines and huge bulk of the liner will render her the easiest 
of vulnerable targets. Consequently the ‘ commerce 
destroyer ” proper, though of a first-class cruiser’s bulk, is less 
heavily armed than an Elswick cruiser of half to one-third 
her size, and would probably have to run from such an one. 
Speed and an immense coal suppiy are the principal 
desiderata. 

The “ commerce destroyer ” is an American invention, the 
pioneer vessels being the Columbia and Minneapolis, details 
of which will be found below. So far as America is con- 


So far as this sort of ship goes, however, the Guichen 
may be reckoned the best specimen. She is undoubtedly 
fast, nor have we anything in the way of cruisers at present 
within two knots of her, though in actual warfare such a 
two knots is not likely to mean all that it does on paper. Ina 
long chase at high speed something is pretty sure to go in 
one or both ships, and the next big war is pretty likely to see 
some stout 18-knotter coming into port with a 22 or 23-knot 
se that she has chased and caught. The personnel down 

low must always be a factor in affairs of this sort, and 
there is a world of difference between the measured mile and 
a twelve-hours’ chase at sea. 

However, the Guichen has done very well in some fairly 
hard tests. The results of her official trials were :--Twenty- 
| four hours, natural draught, 18,500 indicated horse-power, 20 
| knots; four hours, forced draught, 25,455 indicated horse-power, 
23°55 knots. In other trials she has done 24 knots and a little 
over in short runs, and some while since ran through the 
Straits of Gibraltar, at a speed estimated by those who watched 
her as “ well over 22 knots.” 

She is a triple-screw ship, her engines vertical triple- 
expansion, a set to each shaft. The boilers are of the 


Lagrafel d’Allest type, and there are thirty-six of these. 
These boilers are apparently out of favour in France at 
present, most or all the new ships being fitted with other 
types, though the Charles Martel, which is also fitted with 
them, is said to be one of the best steaming ships in the 


The Chateaurenault has the Normand- 


French navy. 
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cerned, they were also the last, the’ Navy Department recog- 
nising the weak side of such ships. France, however, took 
the matter up, seeing visions of a good deal of la gloire, with 
a substantial backing to it, in a fleet of vastly swift ships 
designed to sweep the British merchant service from the sea. 
Hence the Guichen, Chateaurenault, and Jurien de la 
Graviére—the sum total of this particular fleet, so far. After 
France, Russia was bitten with the idea, and the three 
Pallada class were laid down. They, however, are merely 
rather large second-class cruisers, and carry so many twelve- 
pounders that, as we pointed out in our special Russian 
articles last year, they may turn out to be cruisers of a very 
efficient type. However, Russia has apparently dropped the 
idea for the same reason that the United States and France 
dropped it, that such ships are not an addition to a navy’s 
fighting strength at all commensurate with the expense. 
The Variag—or Waryag, as she is more generally called—the 
Russian cruiser building at Cramp’s, Philadelphia, carries 
four more 6in. guns than the Palladas on very nearly the same 
displacement, and would certainly not have to run from a 
smaller cruiser. Her contract speed, too, is higher. In 
America the new armoured cruisers, in France the Jeanne 
d’Arc and others, are all designed to be as fast as the Guichen, 
while they are far better armed and armoured. The Jurien 
de la Graviére, too, is no longer designed to carry a nominal 
armament for her size, but will be practically a second-class 
cruiser. 
Details of these ships are :— 


Jurien | 
Chateau- 
Guichen. de la Columbia. | Pallada. 
renault. Gravides: | 
Displacement ..| 8277 8018 5500 7475 «6680 
Length, ft. .. ..| 4364 4574 4303 4135 406 
55 55 48 584 | 6&5 
Draught (mean), ft.| 244 2 2 24 | 2 
orse-power ..| 24,000 17,1 21,500 | 11,600 
Speed, knots .. 23 23 23 23 | 20 
Coal,tons .. .. 1460 1400 600 2000 / 900 
Coal, maximum ..| 2000 2100 900 2400 «1480 
Armour deck, in... 3 8 | 
Guns oe ++ «| 2 6-4in.| 2 6-4in.| 8 6-4in.| 1 Sin. 8 6in. 
6 5-5in. | 6 5-5in. | 10 8-pdr.| 2 Gin. 120 8in. 
10 8-pdr. | 10 8-pdr.} 6 1-pdr.| 8 4in. | 8 small 
5 1-pdr.| 5 1-pdr. 12 6-pdr, 
41-pdr. | 
4 Gatlings 
Torpedo tubes... 2 none 2 (sub.) 2 | 
Nominal radius | 
with full bunkers, 
in miles os oof 36,000 10,000 9300 13,000 ? 


Both the Pallada and Jurien de la Graviére are com- 
promises. It is worthy of note that the Columbia was laid 
down ten years ago, and she has made her speed, so that 
“commerce destroyers” do not look to be progressive in this 
respect. Whatever their speed, however, destroyers are faster, 
and given an ideal commerce destroyer able to show her heels 
to all the cruisers in the world, there is a good deal in the 
— Navy theory that destroyers would run such craft to 
earth. 

A big ship going about wreaking havoc on merchant 
shipping is bound to leave a certain amount of “ trail,” and 
three or four destroyers looking for her would probably not be 
long in finding her. And having found the finder would have 
little trouble in sending her below at night unless her captain 
was very smart, for the guns carried to repel destroyer attack 
are few. If any attempt is made to remedy this—as in the 
Pallada—something very like an ordinary cruiser isthe result. 
Hence, the ideal commerce destroyer is likely to remain a 
& poetical conception, 


Sigaudy boilers, the Jurien de Ja Graviére will have Normand. 
The Columbia, by the way, which has done some harder 
high-speed steaming than any warship, has cylindrical 
boilers. Those of the Pallada type are Belleville. 

One curious item in connection with the Guichen is that 
she is “‘ very like a passenger liner.” So, at least, the French 
used to tell us; and she was designed with a view to being 
mistaken for such. What liner the architect had in view we 
cannot pretend to say. The nearest is—or, rather, was—the 
Kaiser Wilhelm der Grésse, but she is more than half as 
long again, and certainly is quite unlike the Guichen in the 
stern, while it would need a good deal of haze to obliterate 
a score of other differences. We give below silhouettes of 
the two ships, which will give an idea of the extent of 
the similarity. Nor was the Kaiser Wilhelm der 
Grésse much more than projected in 1895,* when the 
Guichen was laid down at St. Nazaire. All the same, this 
idea of getting the Guichen taken for a simple liner in the 
next war has been the cause of a good deal of trouble 
to the French Admiralty. When the Guiehen was com- 
missioned—she is now with the Northern Fleet—difficulty 
was experienced in coaling her rapidly, there being no mast 
convenient for a Temperley. A third mast amidships 
was projected as a simple solution of the difficulty, but 
pending the creation of a liner similarly rigged the idea met 
with disfavour. Consequently a short Temperley was rigged 


upon a davit, in the fashion described in our ‘“‘ Dockyard 
column some little while since. 


Notes” It did not give 


K. W. DER GROSSE AND THE GUICHEN 


unlimited satisfaction, so there was a question of sacrificing 
the liner ideal or else failing to make the most of the science 
of coaling ships. In the end the Temperley won, and the 
Guichen now sports a mainmast on which she can sling a 
full-sized transporter, and there has been a corresponding 
gain to her appearance, despite the lost ideal. But he would 
have been a very simple merchant skipper who could ever 
have taken the Guichen for a peaceful liner, let alone the 
side issue that in war time any number of armed liners will 
be about. That particular item does not appear to have 
struck the French Minister of Marine—M. Lockroy, probably 
—who conceived the otherwise brilliant idea of a French 
cruiser steaming gaily along with all the enemy’s merchant- 
men following her blithely and innocently like the children 
after the Pied Piper of Hamlin. 


TUNGSTEN. 


In books on chemistry it is customary to refer somewhat 
cursorily to what are designated, for purposes of classification, 
as rare metals, though whether the term refers to the rarity 
of their occurrence or the rarity of their use is a matter 
which leaves the student in some perplexity. Of course, to 
a certain extent, limited occurrence implies limited use, and 
where the demand, though limited, is regular, it necessarily 
means an era of high prices, as, for instance, in the case of 
platinum. There are, however, certain metals, such as man- 
ganese, which are commonly enough distributed over the 
globe, which only need an increased demand to enable mining 
to be carried out on a more extensive scale than is the case 
at present, and thus to render possible a reduction in the 
price of the metal. In this article, however, we shall 
confine ourselves to the consideration of tungsten, or 
wolfram, as it is more often called on the Continent, 
as being one of the rarer metals, whose use is now decidedly 
on the increase, but concerning which use there is not 
much to be gleaned from contemporary technical literature. 
And the reason why this metal seems to merit a little notice 
at the present time is because of the revival which has 
recently taken place in mining for it in Cornwall. In the 
year 1873, the first for which we have any available statistics, 
50 tons of the tungsten ore—which is a tungstate of iron con- 
taining some manganese—were mined in Cornwall; in 1885 
the output was returned at 374 tons, a considerable increase, 
but after that date the production declined, until in 1894 
none at all was mined. However, in the last year or two 
there has been a revival of the industry, the output for 
1898 being 324 tons against 125 tons in 1897. Quite recently 
a valuable lode of the ore has been struck in East Cornwall, 
and a company has been formed to work it, and there are 
sundry other indications that the clouds which gathered over 
this branch of Cornish mining are in a fair way to be 
dispelled. Writing as we do only from a general point 
of view, we are loth to express any decided opinion 
as to whether this revival of tungsten mining is likely 
to prove a profitable business speculation or the reverse, 
but from inquiries we have made we hear that 
the prime movers in the new enterprise apprehend no 
difficulty at all in putting their product on the market at a 
good price. This price, it may be said, is somewhere about 
£60 per ton, and this in itself forms a good reason to assign 
for the juvenation of the industry, as in 1892 the average 
price at the mine was just under £20 per ton, although in a 
former year it had touched £240 per ton, a very considerable 
difference indeed. With regard to the uses to which the 
metal is put, it is a matter of common knowledge that steel 
makers more than twenty years ago recognised its power of 
imparting an extraordinary toughness, and this knowledge 
has been utilised in the production of cutting tools, with con- 
siderable profit to the steel manufacturers as well as advan- 
tage to the buyers. Here, however, we are on somewhat 
delicate ground, as the method and proportions in which 
tungsten is utilised by steel makers comes rather under the 
category of a trade secret. 

There can be little reason to doubt that, whatever may be 
the exact cause of the revival in the Cornish mining, the use 
of tungsten in steel is on the increase, and seeing that among 
the statistics of the minor metal-mining industry of the 
United States the name of tungsten is absent, there should 
be a field for export, always supposing that the metal which 
now comes to us from Freiberg, in Saxony, and from Frank- 
fort-on-the-Main, can be successfully met by the competition 
of our own ores. With regard to other uses for tungsten 
besides that of steel-making, it must be said that whereas 
considerable quantities of tungstate of soda were at one time 
used in the calico-printing industry, this application of the 
metal has almost entirely died out, though this statement 
should perhaps be qualified by an addition to the effect that 
certain tungsten salts are now under trial in wool-dyeing 
works as mordants. While on this point we may say that 
Dr. Knecht a year or two ago reported rather unfavourably 
as to the use of tungstate of soda as a wool mordant, his 
experiments showing that it was not quite satisfactory as 
regards fastness to light and soap. We must not over- 
look another application of tungstate of soda which was 
at one time of considerable popularity, and this has reference 
to the rendering of textile fabrics fireproof. The process has, 
however, at the present time fallen into desuetude to a great 
extent, as cotton treated in this way comes out of a yellowish 
tinge instead of the pure white required. Another possible 
use for tungsten is now on its trial, the metal in this caso 
being applied in the form of silico-tungstic acid as a mordant 
in wool dyeing with azo-colours. In all of these latter appli- 
cations there is the ever-present possibility of the introduction 
of other bodies which may lead to tungsten being discarded, 
and i€ would, we think, be unwise for those who have any 
material interest in the metal to attach much importance to 
any of its applications except that of steel making. For this 
branch of metallurgy there is no need to use the absolutely 
pure metal, which is obtained by electrolysis, the price cf 
which would be quite prohibitive, for the commercial grey 
powder which has been produced in Germany at less than 2s. 
per pound answers the purpose of steel manufacturers, this 
product, indeed, being of over 94 per cent. purity. The othcr 
ore from which supplies have been drawn in bulk is the tung- 
state of lime, which has been named scheelite, after the 
celebrated Swedish chemist, and it may not be superfluous to 
add that the word tungsten itself is of Swedish derivation, 
signifying heavy stone. As regards the revival in the mining 
for this metal in Cornwall, it cannot, of course, be expected 
that it will attain to any great proportions, or will serve to 
keep in the county many of the men who have been thrown 
out of employment by the decay of the tin industry; but still 
what little it will effect in this way cannot but prove 
satisfactory to those who have felt concern at the depopu- 
lation in recent years of many once prosperous Cornish 
villages. 


Tue Klondike goldfields are bounded by the Yukon 
River on the west; by the Klondike River on the north ; by Flat 
Creek, a tributary of the Klondike, and Dominion Creek, a 
tributary of Indian River, on the east ; and by Indian River on 
the south. The area measures about 800 square miles. The 
streams are all gold-bearing to some extent, but only a limited 
number have proved temunerative. The most important gold- 
bearing streams are Bonanza. Creek, with its famous tributary, 
Eldorado Creek, Bear Creek and. Hunker Creek flowing into the 
Klondike, and Quartz Creek and Dominion Creek, with Gold Run 
and Sulphur Creek, two tributaries of the latter flowing into the 


* The K, W. der Gréssg was launched in 1897, the same year as the 
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COACHES FOR THE 


BED ROOM 


DINING ROOM 


SPECIAL EGYPTIAN RAILWAY SALOONS. 


WE were recently invited by Brown, Marshalls, and Co., 
Limited, to inspect at their works at Birmingham two special 
coaches which have just been constructed for the Egyptian 
Railway Administration. We were informed that the 
makers had been given a free hand in the design of these 


coaches, they having practically only been told the number | 


of passengers who were to be accommodated. The result 
would certainly appear to be advantageous from the point of 
view of comfort and artistic decoration, and we propose 
describing the coaches in some detail. They are not the 
same size, one being 59ft. Gin. long and the other 44ft. long ; 
but in general arrangement they are very similar. One 
notices throughout the pains taken to avoid annoyance from 
sand, which is an almost unavoidable accompaniment of 
travel in Egypt. Another noticeable feature is the pre- 
caution taken, by packing the floor with felt, sawdust, and 
other non-conducting substances, to prevent the noise of the 
wheels being conveyed into the coach, both of which we shall 
notice lateron. In the design advantage appears to have been 
taken of the best points in British, American, and foreign prac- 
tice. On mounting the 60ft. coach one steps immediately into a 
small vestibule, roofed and enclosed, with side and end panels 
glazed. Leading directly from this vestibule is the kitchen. 
Here there is a coke stove with a good-sized oven on each 
side of a central fire grate, behind which is a wrought iron 
boiler connected to the usual hot-water receiver, which is 
placed in a corner of the kitchen. There are in addition a 


EGYPTIAN RAILWAY 


sink, dresser, and the usual arrangements of a kitchen, 
together with an ingenious device for holding plates, dishes, 
&c. A small passage running alongside the kitchen leads 
direct into the dining-room, which is a compartment extend- 
ing from side to side of the coach. This is upholstered in 
green buffalo hide leather, and the decorations are in 
mahogany with stained and unstained oak panelling. In the 
centre is secured a table with two flaps. Onone side are two 
| revolving armchairs bolted to the floor, which is of polished 
| parquet oak. There is a couch fixed crosswise of the com- 
| partment, and three movable chairs having india-rubber 
fastened to the bottoms of the legs, which absolutely prevents 
| movement of the chair by reason of any jolting of the train, 
in spite of the highly polished nature of the floor. The room 
is provided with sideboards, cupboards, and looking-glasses, 
besides hat and coat pegs, &c., and is a handsome apartment. 
| There is electric light throughout the train, the Stone system 
being employed. A dynamo is fixed underneath each coach 
body, and is driven off one of the axles. The necessary cells are 
contained in four boxes of six cells each, attached in con- 
venient placés to the under frame. These cells are arranged 
in two sets of twelve each—the lamps used being of 24 volts 
—and by means of a switch in the vestibule it can be arranged 
that either one or both these sets may be in circuit at atime. 
In the dining-room there are two four-light fittings placed on 
the centre line of the coach, and hanging from the ceiling. 
Each of the lights is of 8 candle-power, and there are in 
addition two single-light fittings. 
Ventilation is carefully attended to, and here the sand diffi- 


ADMINISTRATION 


BATH ROOM 


DRAWING ROOM 


| culty came in. The sand raised by trains going at high 
| speeds on the Egyptian railways almost prohibits -the 
| direct opening of windows. Air circulation had to bé pro- 
vided for somehow, however, and the method adopted was, 
| in addition to a number of torpedo extractors—sixteen in the 
60ft. coach, and twelve in the 40ft. vehicle—to have a hollow 
chamber running on each side of the top of the coach. These 
chambers have communication with the open air throughout 
the whole of their length through fine wire gauze, through 
which practically no sand will pass. Into these chambers 
electrically-driven fans, of very compact design, and some 
8in. in diameter, deliver the air sucked from the compart- 
ments. There is one of these in the dining-room, and in 
addition there are small windows in the ceiling which also 
communicate with the air chambers, and which, bya clever lever 
arrangement—actuated by a handle attached to a spindle 
against which a stud is pressed by a spring—will remain open 
in whatever place they are put. Then, too, the windows in 
the side of the coaches are double. All these provisions 
should effectually settle the question of ventilation with a 
minimum admission of sand and dust. 

From the dining-room a well-designed narrow corridor, 25ft. 
long, runs to the other end of the coach and leads through a 
door into a drawing-room, which is very similar to the dining- 
room already described. This again communicates through 
a door with a covered vestibule. Opening into the corridor 
there are four doors. Three of these lead — into 
bedrooms and one into a bath-room. The bedrooms are 
similar to one- another, and if we describe one we have 
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HYDRAULIC POWER PLANT FOR THE MIIKE MINES, JAPAN: 
MR. HENRY DAVEY, M. INST. C.E., ENGINEER 
(Fax: description see pace 614) 


Fig. 2—TRIPLE-EXPANSION POWER ENGINE 


Fig. 3—HYDRAULIC PUMPS 
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described all three. Placed across the coach is the bed, which 
is some 6ft. 2in. by 2ft. 2in. It consists of stout iron piping 
crewed into sockets which are attached at one end to the 
side of the coach and at the other to the partition between 
the room and the corridor. In between these pipes are strung 
spring mattresses on which the bed is made up. In the bed- 
rooms again ventilation is most carefully provided for. Above 
the bed head, and within reach of the occupant of the bed, 
is an opening which is provided with louvre shutters on the 
Indian plan capable of being closed tightly. In the lower 
panel of the door is a hit-and-miss ventilating grating, which 
can also be opened or closed. Near the ceiling is a suction 
fan, and this is governed by a switch ready to hand. There 
are the usual fold-up basin and fittings and a small chest of 
drawers, which can be used as a writing table, this being pro- 
vided with a small one-light electric fitting connected to a 
plug switch. 
The bath-room and lavatory contain a full-length bath, 
the water for which is contained in a large riveted iron tank 
hung underneath the coach. This is capable of containing 
200 gallons of water, and the water is pumped from it by 
hand. The separate water tanks for supplying the bedrooms, 
lavatory, and kitchen are fixed in the roof of the coach. 
Drawings of the cars and further particulars will be given in 
an early issue. 


DOCKYARD NOTES. 


One is used to tales of shoddy work in foreign ships, but it 
is something of a shock to find that it is not unknown in our 
own Navy. However, an extra zealous commander in the 
Channel fleet has discovered that in one of the battleships 
built in a royal dockyard, half the rivet holes in certain 
bulkheads are simply filled with putty. The little ways of 
the dockies, who charge one rivet as a dozen or so, so as to 
earn a comfortable income on piecework, are well known by now, 
but this is a fresh development, and by no means a pleasant 
one. If much of this sort of thing goes on—and we fear it is 
not an entirely isolated case—dockyard-built ships are not 
likely to earn good reputations. We understand that the 
discovery has been reported, and propose to watch whether 
any inquiry into the matter is made. If not, we shall give 
more specific information as to the ship and the number of 
rivets that are absent. 


ALTOGETHER thirty different kinds of patent fuel have now 
been tried in the Surly, and out of these two have been 
selected for further trial in large ships. At present the 
Prince George, as junior battleship of the Channel Fleet, is 
using some of these patent briquettes, which do not appear 
to be popular in the engine-room. They give off smoke far 
too easily to be appreciated in a squadron wherein smoking 
funnels count as one of the worst of crimes. 


Or the “A and B” class Italian cruisers, four—named 
Amalfi, Genova, Pisa, and Venezia—are now projected. They 
are to be of 8000 tons, 19,000 I.H.P., 22-knot speed, they will 
carry twelve 8in. quick-firing and twelve 3in. quick-firing 
guns, and will be practically covered with 6in. armour. The 
length is to be 400ft., beam about 63ft.; and they will be 
practically reduced and cruiser editions of the Benedetto 
Brin. They should be awkward ships for anything save a 
battleship to tackle. 


Tuts year’s Naval Annual is generally reckoned in service 
circles as better than usual, as there is less aimless theory. 
The illustrations have been reduced in number. The best is 
the Charlemagne, which is very good. The Peresviet is clear 
and accurate so far as it goes, but does not show the 12- 
pounders. The worst drawing is that of the Harald Haar- 
fagre, which, though each isolated detail is correct cnough, 
fails to give any true idea of the ship. The frontispiece of 
the Formidable is none too happy, but we suppose a price 
must be paid for so much anticipation. The best of the 
drawings, taken altogether, are those by Mr. W. F. Mitchell, 
the deaf-and-dumb artist. In the plans we note that the in- 
accurate Poltava is still retained. This ship has not got a 
complete belt. A plan of the Gromovoi is also hopelessly 
wrong, and recalls the same mistake in the Pola Almanack. 
The ship has casemates, not an armoured battery, as readers 
who followed “Notes in Russia” ine THe ENGINEER may 
remember. However, from the naval standpoint, we con- 
gratulate Mr. Leyland upon his task. We recognise a good 
many illustrations taken from this journal. 


Tue Army and Navy Gazette this week speculates as to 
whether 12in. lyddite shell were used in the Belleisle experi- 
ment. Our 12in. lyddite shells, we fancy, are like Mrs. ’Arris 
of immortal fame—*“ there ain’t no such thing.” 


Common shell for 6in. guns and under are to be discarded 
in the British Navy in favour of lyddite and armour-piercing. 
This decision was come to before the Belleisle experiment. 
As there is an enormous stock of common shell to work off, 
the decision will not have any immediate effect. 

A NEW edition of the Marquis de Balincourt’s “Les Flottes 
de Combat Etrangéres en 1900” has just been published. 
The noble author is now commander of the Suchet, and he 
is further qualified for his task on account of the famous 
collection of warship photographs that he possesses. There 
are plans in it of all ships except French ones, and the par- 
ticulars are lucidly stated. Mostly the plans are very 
accurate. The observations on each type, so prominent a 
feature of the first edition, do not strike us as of any par- 
ticular utility, while statements such as ‘The Danes are a 
brave and proud people,” seem a little superfluous in a 
technical publication. The book has been reduced to the 
pocket-book size, and now runs to 662 pages. 


ANOTHER French Marquis—de la Jonquiére—has just 
published a little half-crown history of his ancestor, who 
was admiral out Canada way in 1749-1752. As this little 
history is very detailed, and based on official papers, it may 
be of interest to naval historians in this country. 


THe ‘045in. Maxim gun is to be abolished as a naval 
weapon, its place being taken by the -303in., which uses the 
service rifle ammunition. The object is to reduce the varieties 
of ammunition. 


THE French naval manceuvres this year will be in the 
Channel and Bay of Biscay. Contrary to custom, the 
Mediterranean fleet is coming round to participate, instead 


HYDRAULIC POWER PLANT. 


We illustrate below and on page 613 an hydraulic plant 
just built by Hathorn, Davey, and Co., from the designs of 
Mr. Henry Davey fora colliery in Japan. The plantis for the 
purpose of draining the dip or inclined workings of the mine. 

The coal is worked from the bottom of the shaft to the 
dip, and the water follows the working of the coal. It 
therefore becomes necessary to have pumping plant to raise 
the water from the coal workings to a sump at the bottom of 
the shaft, where are situated plunger pumps worked from a 
surface engine, and employed in pumping all the water of the 
mine to the surface. 

The coal dips about 1 in 10, and the workings at present ex- 


and forced by means of the power engines into Tin. Pipes 
leading down the shaft to the hydraulic pumps, and is ro. 
turned by the hydraulic pumps to the tank, so that the power 
water is used over and over again. There are two ety 
of power water pipes, one for supply and the other fo, 
return. The power engines pump the water under a pressure 
of 1000 lb. per square inch, and that pressure is retaineg 
constant by means of the steam accumulator or regulator, 
The accumulator consists of a steam cylinder 40in. diameter, 
and a hydraulic ram 12}in. diameter, working in a hydraulic 
cylinder. The hydraulic cylinder of the accumulator is in 
free communication with the power pipe, whilst the steam 
piston is acted on by steam at a constant pressure, this 
pressure being adjusted by means of a reducing valve s¢ 


tend to about 3500ft. from the shaft bottom. At this point the 
two hydraulic pumps—Fig. 3, page 613—will be fixed, where 
they will pump about 1400 gallons per minute against a head of 
350ft. Pilot pumps will be employed to follow the coal work- 
ings for the purpose of lifting the water to the main hydraulic 
pumps. The work is now being done by means of steam pumps. 
The consumption of steam is, however, very great, and there 
are other obvious practical objections to taking steam into 
the workings so far from the pit bottom. These objections 
induced Mr. Davey to recommend the application of hydraulic 
power conveyed from the surface. 

The plant consists of a triple-expansion rotative power 
engine and steam accumulator placed on the surface of the 
mine—Fig. 2, page 613—the two duplex hydraulic pumps placed 
underground about 3500ft. from the pit bottom, together with 
pilot pumps for pumping the water to the main hydraulic 
pumps, and the necessary connecting piping. The rams of 
the duplex hydraulic pumps are 14in. diameter with a stroke 
of 4ft., and capable of running at fourteen double strokes per 
minute. 

The system of working may be thus described. The power 


of holding manceuvres of its own. 
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| as to maintain a pressure of 1000 Ib. per square inch on the 
hydraulic ram. The steam accumulator forms a governor to 
the power engine. If the power engine runs too fast, then 
the ram is pushed out, and made to actuate the throttle 
valve. By this system the evils arising from inertia which 
accompany the use of a weighted accumulator are obviated." 

The power engine has cylinders 20in., 29in., and 41in. dia- 
meter, with a common stroke of 2ft. 4in. The pumps are of 
the ram type, worked direct from the pistons. Each ram 1s 
5}in. diameter by 2ft. 4in. stroke. There are two suction and 
two delivery valves to each pump. : : 

The power water will be used over and over again, and will 
have a little oil added to it for the purpose of keeping the 
working parts in good order. 


Tue Coolgardie water pipe line in Australia is 4 
hydraulic enterprise of the first magnitude, and involves the yee 
struction and placing of 328 miles of 30in. steel pipe, which wil 
deliver daily 5 000,000 gallons of water. 


* This system was originated by Mr. Davey, and applied by him in 


water is taken from an overhead tank in the engine-room, 


hydraulic power plant erected at a colliery at eills many years af + 
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ELECTRICAL ENGINEERING AT THE PARIS 
EXHIBITION. 

No. I. 


Tux first thing that strikes one on entering the 
electrical department is the size of the machines used. 
Electrical engineering has been well treated, as it is given 
one of the best places in the Exhibition, and has two large 
main rooms and the galleries round them to itself. 

Before describing exhibits in detail it may be well to 
devote some space to a general review of continental 
electrical work compared with English, for which an 
exhibition like this affords an excellent opportunity, 
because we have the practice of France, Germany, 
Austria, and to some extent of America brought in close 
proximity for comparison ; and it is a suitable occasion 
for seeing where we are behind, and, perhaps also, of 
realising Where we are ahead. 

The engines for central station work are mostly of the 
horizontal mill type with which we are so familiar in the 
North ; but the vertical or marine type is almost as 

pular. We will not deal with the engines here except 
in so far as we are specially concerned with them from 
the electrical point of view. Direct coupling is universal ; 
so that the dynamos are large and go at slow speed. At 
first one is rather impressed by the size and dignity of 
these steam dynamos. They run very quietly; but that 
may be because they are mostly without any load, and 
frequently at low speeds. Some of the engines are 
designed to run fairly fast for their size; and the very 
complicated valve gears are probably anything but quiet 
at full speed. 

The radical difference between English and continental 
practice in the matter of central station outputs is that 
the English electrician insists on making the engine suit 
the dynamo, while on the Continent the dynamo seems to 
have had little effect on the engine ; and the dynamo has 
to be designed to work in with the ordinary mill engine, 
generally becoming part of the fly-wheel. 

As far as the engine goes, whether these enormous 
prime movers are more efficient than the small high- 
speed sets, is a question of steam practice generally. 
High-speed engines have not supplanted old mill engines 
in this country, except for electric lighting ; and, even in 
that case, the slow engine direct-coupled to a large 

dynamo is still used. As far as chance of breakdown 
goes, that is a more important point than efficiency, and 
most engineers would certainly prefer the low-speed 
engine. As we have already pointed out in our articles 
on the engines at the Exhibition, continental valve gear 
is much simpler than it was in 1889; and if our readers 
can remember the valve gears of 1878, the simplification 
is greater still. That may be, however, because in 1878 
Corliss gear was not se generally employed on the Con- 
tinent, and not because engineers have cultivated a taste 
for simplicity. 

The dynamo must suffer from being made to suit the 
engine in this way. The dynamo consists, in the case of 

the alternating or three-phase machine, of a number of 
little electro-magnets, generally fixed round the _peri- 
phery of the fly-wheel, and the armature is a stationary 
ring outside this. It is clear that if we have only a third 
of the number of field magnets and sections of ring of 
armature, we have only a third of the electric waste in the 
armature and field magnets, and a little more than a 
third of the cost. The exeitation of these machines is a 
serious matter, as in dynamos of several thousand kilo- 
watts the electrical efficiency is about as low as we are 
accustomed to in some machines of 50 kilowatts or so. 
The exciter is itself a multipolar machine, generally 
mounted on the main shaft, so as to go at an absurdly 
low speed, or driven by cog wheels from the machine 
shaft, or driven by a special little engine, each engine 
exciting only one alternator. None of these arrange- 
ments are good. The slow-running exciter is not efti- 
cient; and driving dynamos by cog wheels to get high 
speeds is not attractive. If the exciter is to be driven by 
a separate steam engine, surely the best way is to have a 
special exciting plant for dealing with all the alternators 
in the station. One large three-phase machine rotates 
its armature, and has a narrow direct current commu- 
tator going round it, so that a direct current is collected 
for exciting. 

The direct current machines differ from the alternating 
mainly in having their fields fixed and the armature 
moving. This is, of course, because of the commutator. 
The result of this is that the field magnets are outside, 
and the armature has no longer enough moment of 
inertia to act as a fly-wheel. A case of direct-current 
armature acting as the only fly-wheel is to be found in 
the English section, where a 3000 horse-power Willans- 
Siemens set is to be found. Some years ago there were 
large dynamos made chiefly by Siemens and Halske, 
with the field magnets inside and the armature outside. 
This involves a troublesome complication of arms and 
bearings, and we thought it had been given up; but 
there is one large machine of this type shown. The same 
idea has also been adopted in alternating machines, as 
one of the best makers shows one which has rotating 
- magnets outside the armature, and no other fly- 
wheel. 

The fly-wheel type of machine has two advantages, 
hamely, good ventilation and easy access. The flywheel 
direct-coupled arrangement involves low frequency. 
Fifty periods per second is the usual frequency on the 
Continent. It is a question whether we are not wrong in 
sticking to 100. Certainly 50 is better for the dynamos 
and motors, though it is much worse for the trans- 
formers. At first, when we had large numbers of small 
transformers dotted about over a town, the cost of them 
was so considerable that any slight saving in the 
dynamos was lost several times over by having a low 
frequency for the transformers. Now the transformers 
are generally in a sub-station, and cost less in propor- 
tion to the dynamos, so it may be worth while to 
increase the frequency. It is questionable, however, 
Whether the low frequency is so good for are lamps. 


As to motors, most of our work is on the mono- 

hase system; and the motor problem for small powers 
is not yet really solved; and the single-phase motor may 
want either high or low frequency, at present we do not 
know which. The large motor is on all fours with the 
dynamo, and, therefore, prefers low frequencies. Fre- 
quency is, however, a large question, which only arises 
indirectly out of the Exhibition. 

As already mentioned, the dynamo frequently acts as 
a fly-wheel. There is often a fly-wheel in addition, how- 
ever, and in many cases the dynamo is at one end of the 
crank shaft and the fly-wheel at the other. This seems 
a very bad arrangement, as the fly-wheel, if it is acting 
as a fly-wheel, is twisting the shaft first one way and 
then another so many times per revolution. This may 
give rise to serious trouble. The engine has practically 
two fly-wheels, with a crank shaft between them, and the 
whole load at one end of the shaft. 

Passing away from the question of slow-speed engines 
and their consequences, we come to special points in the 
machines themselves. In the first place, the ordinary 
alternator is almost quite superseded by the three-phase 
machine. England is unique in its adherence to the 
simple alternating method. It does not follow in the 
least that we are wrong because we are alone. Through- 
out the development of electrical engineering England 
has been remarkable for thinking for herself; and the 
three-phase system may be to some extent a mere 
fashion. It has been said that the three-phase system 
gained its footing under false pretences. The advan- 
tage of alternating currents in the use of trans- 
formers was fully recognised fifteen years ago, but 
there always was the drawback, largely imaginary, 
perhaps, that the alternating system was useless 
for power transmission. As a matter of fact, the number 
of motors on direct-current lighting circuits is very small ; 
and the non-existence of alternating-current motors was 
chiefly a drawback in Parliamentary Committees. 
Nevertheless the Drehstrom, or rotary field system, was 
heralded as a solution of the difficulty, and its use has 
become practically universal on the Continent and in 
America. It is also rapidly coming into use in England 
now, especially in connection with long-distance ypwer 
transformation; that is to say, the case in which the 
simple alternating current has been always available. It 
must be borne in mind also that patent questions com- 
plicated the situation over here, and we may be back- 
ward in adopting the three-phase system. On the other 
hand, the Americans and the continentals, except the 
French, are not inventive, and are very much guided by 
public opinion; and if a particular style of design be- 
comes fashionable it tends to supersede all others. In 
England we are too much the other way. There is far 
too little uniformity of practice. There is no doubt that 
the three-phase is better than the simple in most cases 
as regards the dynamo. English alternating-current 
machines are not as a rule readily wound for three-phase, 
and the result is that makers would have to introduce 
completely new designs; but as the designs have been 
already worked out thoroughly in every other country, 
this is a simple matter. As regards transformation, the 
simple current is obviously easier to manage in every 
way. The same holds as to distribution. As to trans- 
formation, the single-phase transformer is simpler. As 
to transformation into direct currents, if rotary con- 
verters are used, the three-phase has the advantage ; but 
if an alternating motor and a direct dynamo are em- 
ployed the three-phase has a slight advantage over the 
single. The rotary converter is not the most desirable 
machine in the world ; so if the power has to be delivered 
by direct current, the three-phase has little advantage 
over the single. This system is chiefly employed in this 
country for tramways; and in many cases the saving is 
not worth the complication and loss of efficiency in trans- 
formation. An interesting paper by Mr. Sayers, read at 
the Institution of Electrical Engineers a few weeks ago, 
should be studied in this connection. 

For large systems of power distribution, such as those 
which have been occupying the attention, or, at any rate, 
the time of the Parliamentary Committees this summer, 
it is still an open question which will be best. To discuss 
this fully would be getting a little too far away from the 
Paris Exhibition. As regards motors, there is no doubt 
that the three-phase motor has many advantages ; but its 
disadvantages are not always fully realised. The enor- 
mous lagging currenttaken at starting is very serious ; and 
the difficulty in varying the speed is a drawback. The 
commutator in a modern direct-current machine is not a 
serious trouble ; and if the machine is properly designed 
it seems to run as well as the bearings; so it is a question 
whether, for general use, the three-phase is really much 
better than the ordinary direct-current motor. As to the 
difficulty of adopting the English alternating dynamos to 
three-phase currents, more will be said presently. 

The next point to which we will call attention is the 
fondness for multipolar machines, or rather, perhaps, our 
aversion from them, for it is we who are peculiar in this. 
Our practice is to have as few poles as possible, on the 
ground that, until a pole is broad enough to give trouble 
through armature reaction, there is no reason to split it 
up. The two-pole drum machine also gives more trouble 
in its end connections. In other countries, however, 
they have four, eight, twelve, or more poles on quite small 
direct-current machines. The 100 or 150-kilowatt two-pole 
drum machine, which was the standard in this country 
till recently, is not to be seen in the Exhibition. 

Auother point that will strike most English engineers 
is that we are quite alone in the use of what we call 
“smooth ”’ direct-current armatures. Elsewhere direct- 
current machines as well as alternating are made with 
embedded conductors. Of course, embedded conductors 
are coming into general use in England, but they are by 
no means so nearly universal as this Exhibition shows 
them to be on the Continent. This is strange, because 
England has a fair claim tq the invention of buried con- 
ductors, and to the first whderstanding that they involve 
smal] field excitation. Except in a few small machines, 


and in machines for electroplating, the carbon collector is 
universal. It is difficult to judge how far the combination 
of embedded conductor and small field with carbon 
brushes works sparklessly by inspection at the Exhibition, 
because, as already mentioned, the machines are running 
light; but it may be assumed that they run perfectly. 
Oil ring lubrication for dynamos and motors is practically 
universal throughout the Exhibition. 

In switchboards there is not much to discuss.specially. 
The moving coil measuring instrument is growing in 
favour abroad as in England. Instruments in* which a 
dise of copper is turned by two fields out of step; are used 
for alternating systems, but they are somewhat crude and 
badly worked out. It is strange this system is not more 
used in England ; it provides great forces with no elec- 
trical connection to the moving system, and takes exceed- 
ingly little power. It is easy to wind such instruments 
for high pressures, and to make them measure pressure, 
current, power, and several other quantities, by merely 
altering the winding. 

In electrical motors there is nothing new of importance ; 
but some of the exhibits will be specially discussed. 

Arc lamps show well-finished mechanism, which may 
be partly specially finished for exhibition purposes. The 
enclosed arc lamp is to be seen, but that is all. It does 
not seem to have taken root at all on the Continené 
yet. It is astonishing to find so little done in that 
direction. 

It is impossible to form any idea of the relative value 
of incandescent lamps by looking at them in an exhibition. 
It is expected that German lamps would be good and 
cheap for the special organisation, which means excellence 
of results in incandescent lamp manufacture, is just one 
of the points in which the Germans excel. There has 
been a good deal of prejudice raised against ‘cheap 
German lamps.” It seems to be assumed that if any- 
thing is cheap and is also German, it must be bad. This 
is mere unjust prejudice ; and thereisno reason to suppose 
that a German lamp at a few pence is not as good as an 
English lamp costing upwards of a shilling. 

In secondary batteries there is nothing demanding 
special attention. The Germans, we believe, now make 
the moulds for casting complicated battery plates 
throughout the world. These machines are marvels of 
ingenuity ; but unfortunately none of them are exhibited. 
Perhaps Germans are a little too wise to show them. 

In fittings, as may be expected, we see evidences of 
the taste of the various countries represented. 

In electro-metallurgy there is a fair show of products; 
that is to say, a copper refiner shows a sort of nightmare 
of copper pipes worked up into a pagoda, and so on; but 
clearly there can be no real exhibition of electrolytic 
work. There are two carbide furnaces, but, of course 
they are not working. The electrolytic exhibits, there- 
fore, give no idea of the progress of electro-metallurgy. 

The Nernst lamp is conspicuous by its absence. We 
hoped to see it strongly in evidence this year; and per- 
haps it will put in an appearance before the Exhibition is 
done. 

Wireless telegraphy is also in the background. Tele- 
graphy and telephony are shown in various exhibits ; but 
there is nothing specially new in that direction. 

The phonograph always puzzles people as to its classi- 
fication. The Exhibition people have, as usual, classified 
some of those shown as electrical, and the rest as musical 
or photographic instruments. 

Electrical tramways are represented by a number of 
motors of the ordinary type, and a few cars. There are 
various small electric locomotives in different parts of the 
Exhibition. 


THE INCORPORATED GAS INSTITUTE. 
ANNUAL GENERAL MEETING, 

Tue thirty-seventh annual general meeting of this 
Institute opened on Tuesday, the 12th inst., at the Royal 
United Service Institution, Whitehall, under the presi- 
dency of Mr. E. Herbert Stevenson, M. Inst. C.E., of 
Westminster. After the transaction of certain formal 
business, the President delivered his inaugural address. 
He dealt, broadly speaking, with only two topics, viz., the 
difficulties of gas undertakings arising from the prevail- 
ing high price of coal, and the projected amalgamation 
of the Institute and the cognate body, which is incor: 
porated under the title of the Institution of Gas Engi: 
neers. In our report of the annual meeting of the latter 
body last month, we said that the resolution which was 
then passed practically left it for the members of the 
Gas Institute at the present meeting to make the amalga- 
mation un fait accompli. Mr. Stevenson spoke strongly 
in favour of it; but when the necessary sanction of the 
members of the Institute was subsequently sought, the 
requisite majority of votes was not secured. Conse- 
quently the gas industry will not yet awhile be repre- 
sented by one powerful and united association. For the 
failure of the project to unite the two existing societies, 
the members of the Gas Institute who voted against the 
scheme of amalgamation on Tuesday afternoon were not 
more blameworthy than those members of the Insti- 
tution of Gas Engineers who made it known that 
a condition, without which they would not proceed to the 
amalgamation, was the exclusion from the joint society 
of over 100 members of the Gas Institute who happened 
to be connected with engineering firms which do business 
with gasworks. These men had a right, in the opinion 
of many of their fellow-members, to a position of equality 
with them in the new society, and the opinion found 
expression in the voting. The Gas Institute refused, 
and the refusal was greatly to its credit, to give up, at 
the bidding of the Institution, old and respected members, 
many of whom had formerly been managers of large gas- 
works, and were of high standing in the engineering pro- 
fession. It was impolitic on the part of the Institution 
to press for the exclusion of these men from the projected 


amalgamated society, even though no other representa- ~ 


tives of firms trading with gasworks were to be admitted 
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to its membership. It is a matter for regret that the 
amalgamation will not yet awhile be accomplished, but 
we are of opinion that any scheme which does not leave 
it open for all members of both bodies to join the new | 
society ought to be rejected, as the scheme just pro- 
pounded has been. 

Returning to the inaugural address, after this digression 
on the subject which occupied the greater part of the 
time of this year’s meeting of the Gas Institute, we need 
only say that the President took a fairly optimistic view 
of the effects of the prevailing scarcity of coal on gas 
undertakings. He contrasted the present dearth with 
the coal famine of 1873, and believed that now, as then, 
the results would not be so disastrous as prophesied by 
alarmists. Moreover, since 1873, many gasworks have 
passed from the hands of companies into those of local 
authorities, and, as Mr. Stevenson said, the long-suffering | 
ratepayer would now find how useful he could be to the 
gasworks, which in most cases had in the past relieved 
him of a goodly share of the ratepayer’s burden. 

No technical subjects of importance were discussed by 
the President. His address was topical, but not specially 
noteworthy. The first paper presented was one by a 
past president of the Institute, Mr. W. R. Chester, 
M. Inst. C.E., of Nottingham. It was on ‘* Automatic 
Stoking and Inclined Retorts,”’ and was an admirable 
exposition of present practice in mechanical stoking, both 
of horizontal and inclined retorts. The author has erected 
at the Nottingham Gasworks ingeniously-designed plant 
for the mechanical handling of the coke from the moment 
it leaves the retorts to the time it is loaded up into the 
purchasers’ wagons. A model of the plant was used to 
illustrate this portion. of the paper. The coke is placed 
on the market ready sorted in four sizes, each suitable 
for particular uses, and this without the application of 
direct manual labour. The plant is used in connection 
with settings of inclined retorts. The paper was much 
appreciated, and was discussed by several members. 

On Wednesday morning Mr. W. H. Y. Webber gave a 
lecture on ‘The New Gas.” In reality he dealt with 
nothing more novel than unenriched coal gas, but as the 
old controversy on the respective merits of unenriched 
and enriched coal gas has recently acquired additional 
significance owing to the scheme of the South Metro- 
p2litan Gas Company to cease the supply of enriched gas 
in its district, we purpose discussing its chief issues in 
a special article next week. The remaining papcrs pre- 
sented at the meeting were three, viz.:—‘‘ Some Dis- 
puted Points among Gas and Water Experts,” by Mr. J. 
Wilkinson of Drighlington; “‘ Naphthalene from Retort 
to Point of Deposition,” by Mr. W. Young, of Peebles; 
and ‘* Retort-house Roofs,” by Mr. A. T. Walmisley, of 
London. Mr. Wilkinson recapitulated the well-recognised 
evils of the prevailing system of expert evidence, but had 
nothing very novel to say on the matter. Mr. Young’s 
paper was prolix and confusing, and contrasted badly 
with Mr. Irwin's clear and scientific treatment of the same 
subject at the meeting of the Institution of Gas Engineers 
last month. Mr. Walmisley gave interesting particulars 
of a number of typical retort-house roofs, of which the 
drawings were exhibited. He referred also to a few rail- 


way-station roofs to illustrate certain types of trussing. 
The technical contributions were not so numerous this 


year as frequently, and interest was absorbed by the | 


amalgamation proposals already referred to, and the 
excursion of the members to Paris. They arrived in 
Paris yesterday—Thursday—morning, and will inspect 


| gas exhibits at the Exhibition and participate in various | 


social functions. A visit to the Clichy Works of the Com- 
pagnie Parisienne du Gaz has been arranged for to-morrow 


—Saturday—morning, and in the afternoon the members | 


will be received by the President and Committee of the 
International Gas Congress. The return journey to 
London will be made on Saturday night. Over 100 
members of the Institute are taking part in this excur- 
sion. 

The President elected for the ensuing year is Mr. T. O. 
Paterson, M. Inst. C.E., of Birkenhead. The honorary 
secretary for five years past, Mr. Dougall, of Tunbridge 
Wells, now retires, and is succeeded by Mr. J. Davis, of 
Gravesend. An appropriate presentation to Mr. Dougall, 


in recognition of his earnest labours on behalf of the | 


Institute, was made during the meeting. The arrange- 


ments for the meeting both in London and Paris were | 


admirably made by the permanent secretary, Mr. W. T. 
Dunn. 


NORWEGIAN ARMOUR-CLAD EIDSVOLD. 

THE Eidsvold, a coast-defence ship of 3850 tons displace- 
ment, was launched from Elswick Shipyard yesterday. The 
illustration above will give an idea of her appearance when 
completed. She isa sister ship of the Norge, built by the 
same firm, and with her forms the most powerful units of 
the Norwegian navy. She is 290ft. long, 50ft. broad, and 
has a draught of 16ft. 6in. She will carry two 8-2in. guns, 
in shielded barbettes of 6in. nickel steel; six 6in. guns, four 
in casemates of 5in. nickel steel at the corners of the battery, 
and one on each broadside in the centre protected by shields; 
eight 12-pounders, six 3-pounders, and two submerged 
torpedo tubes. She has an armoured belt of 6in. Harveyed 
steel extending between the barbettes, and a 2in. armoured 
deck, all fore and aft. Two sets of vertical triple-expansion 
engines, developing 4500 indicated ‘horse-power are to propel 
her at a maximum speed of 164 knots. Steam will be 
supplied by Yarrow boilers. 


GLASGOW TRAMWAY CONTRACTS. 


Tue widespread attention and adverse comment which the 
Corporation of Glasgow—or, rather, the Tramways Com- 
mittee of that Corporation and their consulting engineer— 
drew upon themselves some time ago in the matter of the 
contract for electric traction engines for the new tramway 
power station, is the less likely to be forgotten, and duly 
noted for future guidance, by contractors and others, now 
that the same Committee stand convicted of additional 
irregularities in dealing with tenders and fixing contracts. 
At a meeting of the City Council on the 7th instant, when a 
minute of the Tramways Committee was submitted, recom- 
mending the acceptance of an offer from Green and Co. 
for the brickwork of the power station at Pinkton, amount- 
ing to £56,835 12s. 2d., prompt exception was taken to it 
by several members, as having been accepted quite irregu- 
larly. A motion, indeed, was made and seconded to 
remit the matter back to the Committee. The offers 
for this work, it appears, were to be received only up till 
five o’clock on May 22nd. They were opened at eleven 


o'clock on Wednesday, May 23rd, and three hours later, 
| or twenty-one hours after the time stipulated, this particular 
offer was received, opened, and, in the event, accepted; being 
£4165 less than the next lowest offer. It was agreed by all 
taking part in the discussion—members of Committee, as well 
as others—that ‘ tactical error,”’ or, variously, “a gross irre- 
gularity,’’ had been committed ; but after the convener had 
admitted that there had been an irregularity, and promised 
that in future ‘‘the Committee would be more careful,” the 
| amendment was withdrawn, and the minute agreed to. 
The only sort of excuse the convener could offer to his fellow- 
| councillors, apparently, was that ‘ had it been a matter con- 
| nected with their own business, not one of them would have 
| considered it dishonourable to accept the belated tender.” 
| This, however, in our estimation, is one of those matters 
‘about which, perhaps, there may be a difference of opinion 
when concerned with private dealings—one, at least, un- 
businesslike; and, in fact, one apt to be regarded as 
belonging to quite another category when concerned with 
large public and municipal contracts. Although there is 
an apparent saving to the city of over £4000 by the 
| irregular acceptance of this offer, even that saving may be a 
| questionable gain in face of the jeopardy which such pro- 
| cedure places the reputation—for business-like method if not 
| for honourable dealing—of the rulers of ‘the second city of 
the Empire.’ At the same meeting, and in connection with 
the doings of the same Committee, another discussion arose, 
in the course of which innuendoes and direct charges were 
| made as to unfair and irregular procedure concerned with 
| other tramway contracts. This was in connection with a 
| minute in which the Committee agreed “to recommend that 
| in respect that they did not comply with the specifications, 
| the offer of Dick, Kerr, and Co., for additional car 
| equipments be cancelled, and that additional car equipments 
| be advertised for.’ Although this minute was eventually 
approved of, it wasnot untilassurances had been given, in reply 
to categorical questions, that there had been no underhand 
preference for the Westinghouse Company, who are to supply by 
far the largest number of car equipments, and that that com- 
pany had not, as was alleged, been allowed to amend their offer 
after it had been lodged. Dick, Kerr, and Co., it appeared 
from the discussion, had withdrawn an offer to supply 
a number of actual motors prior to going on with the 100 
which had been ordered from them on 20th February. The 
Tramways Committee succeeded in obtaining from the firm 
drawings of the motor they had purposed supplying, and 
thereafter the tramway engineers reported that the drawings 
submitted would not do the kind of work that was required 
of the motors. From all this one is perhaps justified in con- 
cluding that the specification issued of the motors required 
was not a specification at all in the sense in which competing 
contractors in this country understand the term. Probably, 
as was shown to be the case in connection with the 
driving engines contract, the specification, or rough 
schedule of the conditions to be fulfilled, has been such 
as played into the hands of the American firms for 
whom the “powers that be’ connected with Glasgow 
tramways have already evinced what can only be called 
partiality. Dick, Kerr, and Co.’s reasons for withdrawing 
their offer to supply car equipments are no doubt thoroughly 
weighty, and it would be of interest, as well as of distinct 
service to other engineers, if they could be induced to com- 
municate something of their experiences. Upon the whole, 
it may safely be said that the light which these recent dis- 
cussions throw upon the manner of dealing with contractors 
and contracts—even from the curtailed reports of them given 
in the Glasgow Press—is not at all calculated to inspire firms 
of standing and repute with confidence in or respect for the work- 
ing committees and the advisers of Glasgow’s City Council. 
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RAILWAY MATTERS. 


A SUBSTANTIAL order has been placed with Staffordshire 
makers for rolling stock for the Ceylon Government railways. 

Tue branch of the Great Central Railway extending to 
Banbury was opened on Friday, June Ist, for coal and goods 
traffic. 

Tue death is announced on the 22nd April, 1900, at 
Indore, Central India, of Mr. Percy Earle Raven, Executive 
Engineer, Indore Division, P.W.D. He was a Cooper's Hill man, 
and was forty-two years of age. 

Ir has been decided that the Central London Railway 
shall be opened formally on the 27th inst. by the Prince of Wales. 
Experimental trains are now running daily, and it is said that 
everything is working smoothly. 

Tue Great Western Railway has commenced to light 
its corridor trains by electricity, generated by a dynamo connected 
with the car axles. Reserve storage batteries are carried for use 
when the speed is low, or when the train is not in motion. 


Tue Gothenburg City Council has decided that the city 
itself shall build and run the new electric street railways. In all 
probability the proposed lines will be extended considerably, and 
more rolling stock and other material will be needed than at first 
estimated. 

Ix November, 1897, 50 tons of nickel steel rail was 
laid on the Cleveland and Pittsburgh Railroad, near New Salis- 
bury. The chemicai analysis of the steel is as follows :—Carbon, 
0°53 per cent.; phosphorus, 0°014 per cent.; manganese, 0°80 per 
cent.; silicon, 0°048 per cent.; sulphur, 0°021 per cent.; nickel, 
3°52 per cent. 

On Monday last the Canadian Pacific Railway Com- 
pany began to run its fast summer service between Montreal and 
Vancouver with the train known as the “Imperial Limited,” 
which makes the journey in 100 hours. The company has been 
encouraged to resume the service owing to the great success it 
achieved last year. 

Tue Secretary of State for Foreign Affairs has received 
a despatch from her Majesty’s Consul General at Christiania 
stating that tenders are invited by the Norwegian State Railways 
Administration, not later than the 27th instant, at half-past two 
p-m., for the supply of 364 axles, with wheels, and 24 tires. Such 
particulars as have been received may be examined on personal 
application at the Commercial Department of the Foreign-office 
any day between the hours of 11 a.m. and 5 p.m. 


Tue work of construction of the Haifa-Damascus Rail- 
way has been carried on steadily, and the earthworks and water- 
ways are now practically completed as far as the 57th kilom. from 
Haifa, with the exception of a length of about 5 kiloms. near 
Solam—40 to 45 kiloms—which are at present under construction. 
It has been found impossible to continue the work beyond the dis- 
tance mentioned, as permission has been absolutely refused to the 
contractors to commence operations in the Sultan’s farms at 
Beisan. 

A SPECIAL committee appointed by the Vestry of St. 
James, Westminster, to consider the proposal of the London 
County Council to construct tramways from the present terminus 
in Theobald’s-road to Piccadilly-circus have presented a report in 
which they urge the Vestry to inform the Council that a tramway 
terminus at ‘the Piccadilly-cireus end of Shaftesbury-avenue 
would cause great congestion of traffic, and that if the tramways 
are extended from Theobald’s-road, a suitable site for a terminus 
would be found at Cambridge-circus. 

A LENGTH of 136 miles of the railway which is being 
constructed in the French Soudan was working at the end of last 
year. By the end of the present year 19 miles are to be con- 
structed, as well as a bridge over the Bakoy at Toukoto, which 
will be 350 metres long. From next year, the construction will 
progress at a rate of 50 miles annually, so that at the end of 1904 
the line will reach Koulikoro, a point situated on the navigable 
portion of the Niger, about 355 miles from Kayes. The cost of 
the line is fixed at about £4600 per mile. 


EXPERIMENTS are being conducted in Budapest with 
high-pressure rotary current for working an electric railway on a 
system introduced by Ganz and Co. It is stated that, despite the 
high working pressure of 3000 volts which is used, the system 
ensures complete safety even in its application to main line work- 
ing. Experimentally, the system is to be introduced on to the 
Valtelina stretch of the Italian State Railways, which has a length 
of almost sixty-six miles. The length of the cars which are 
worked by the new system amounts to 60ft., while the speed 
attained is about thirty-seven miles per hour. 

Some remarkable figures demonstrating the economy 
of mechanical traction for tramways were given at a meeting of 
the Metropolitan Street Railway Company of New York. It 
appears that although only 86 miles of road are under mechanical 
operation as against 131 miles operated by horses, there were 
obtained 26,084,314 car miles from the mechanically operated for 
the period of nine months ended March 31st, 1900, as against only 
7,738,845 car miles from the horse lines. The gross receipts from 
passengers during the same period were £1,/42,000, as against 
£376,580. It cost 19°43 cents per car-mile to operate by horse 
traction, as against 13 cents per car-mile by electric traction. 


THE western portion of the new line which the Great 
Western Railway is constructing along the north coast of Cornwall, 
from near Scorrier to Newquay, is progressing very satisfactorily. 
The contractor has the work well in hand, and it is hoped that the 
contract may be completed within the next two years. The course 
of the line is somewhat sinuous, and will traverse some interesting 
country. The opening up of this line, according to the Western 
Daily Mail, has occurred at a time most opportune for a 
number of ‘‘ Uitlander” miners in the district who have been able 
to adapt themselves to this work whilst waiting their opportunity 
to return to the Transvaal. They can secure from 4d. to 5d. an 
hour by this work, which appears to be in excess of what they can 
rely on getting in some of the local mines. 


A NOVEL type of Vauclain compound locomotive has 
been built at the Baldwin Works for the McCloud River Railroad, 
a short line, with severe gradients, and a gauge of 4ft. 8hin. 
There are two engines placed end to end, with a common cab, and 
the fuel used is wood. Each set of cylinders is 114in. and 19in. by 
20in., and the total weight in working order is 161,400 Ib., all 
carried on twelve drivers 40in. in diameter. The steam pressure is 
200 1b. The total wheel base is 38ft. 4in., and the driving-wheel 
base under each engine is 9ft. 9in., and the length over all is 
56ft. 2in. The centre of the boilers is 5ft. 64in. above the rails. 
Altogether a tube-heating surface is provided of 1804 square feet, 
a fire-box heating of 148 square feet, making a total of 1952 square 
feet of heating surface ; the total grate area is 26 square feet. 


Tue Budget for the Saxony State Railways for 1900 
and 1901 provides for a considerable purchase of locomotives and 
rolling stock. The number of standard gauge locomotives at the 
end of the year 1901 ought to be 1298 ; the number now available 
is 1208, necessitating an increase of ninety locomotives. Six 
narrow-gauge locomotives will also be purchased. At the end of 
the year 1899 there were available, in round figures, 128,000 
passenger seats. During the next two years passenger cars, with 
an aggregate seating capacity for 18,000 persons, will be added. 
The total carrying capacity of the available goods wagons is 
290,000 tons, and an increase of 22,500 tons is provided for. The 


total expenditure will amount to the value of 17,180,000 marks for 
the standard gauge railways, and to 981,500 marks for the narrow 
gauge railways, 


NOTES AND MEMORANDA. 


THERE are 118 regular steamship services between 
Hamburg and other ports, of which thirty-three are under the 
British flag, and sixty under the German. 


Ir is remarkable that notwithstanding the large amount 
of pig iron produced in Pittsburgh there is nota single plant for the 
production of cement from the blast furnace slag. 


ExpERIMENTs in wireless telegraphy carried out from a 
free balloon, by MM. J. Vallot, J. Lecarme, and L. Lecarme, have 
shown it to be possible to transmit messages to the balloon without 
an earth wire, even up to a distance of 6 kiloms. and a vertical 
height of 800 m. 


To measure comparative sound iutensities, M. F. 
Larroque uses an electro-magnetic transmitter and receiver, the 
latter containing a core of iron filings. The sound is reduced 
to silence by suitably withdrawing a portion of the core, and the 
silencing points of two sounds are compared. 


Ir was recently stated by Mr. Justice Barnes that the 
Admiralty Court has, during the past two years, awarded for the 
salvage of steamers whose shafts had broken, or whose propellers 
had n lost or broken, a sum of £135,406, whereas the total 
awarded for other cases of salvage only amounted to £95,630. 


THE Admiralty have informed the authorities at 
Devonport that as soon as possible the *303 Maxim gun will be 
substituted for the ‘045 gun now in use on board ships. The new 
gun can be fed with the ordinary Lee-Metford ammunition, whereas 
special ammunition has to be made for the old one. The mounting 
of the new Maxim is also much more handy for field service. 


THE canal which is to connect the river Trave with the 
Elbe in Germany will, it is expected, be finished this year. It 
starts from Liibeck on the former river, and joins the latter at 
Lauenburg. It is 42 miles long, and a section of it is formed by 
the lake of Miélln, in Lauenburg, its breadth is 72ft. and its 
minimum depth $-2ft. The total costs are estimated at about 
£1,177,000. 

JapaN has up to now monopolised the match trade at 
Foochow. Now a factory has been established by British enterprise, 
and has succeeded in obtaining permission from the Chinese 
Government to import sulphur, for which special permission was 
necessary, the importation of this material being otherwise pro- 
hibited by the tariff, as it is an ingredient in the mannfacture of 
gunpowder. 


In the Government Dockyard at Kiel electricity is to 
supersede steam power. After experimenting witb electric power 
transmission, the Administration have decided upon a scheme, 
whereby the whole of the machine tools, &c., installed in the 
different workshops are to be electrically driven. To this end a 
power plant having a capacity of 3500 horse-power is to be put 
down. This plant will also supply electrical energy for driving the 
powerful dockyard pumps. 


THERE are over nine acres of floor space in the new 
United States Government printing-otfice at Washington. The 
building will be lighted by 7000 incandescent lamps. There will 
be twelve electric elevators, and the ventilation of the building will 
be accomplished by electrically-driven fans. All the printing 
presses are to be run by electricity, those of large size having 
their own motors. The generating plant, it is said, will have a 
capacity of 25,000 horse-power. 


In a recent report of the British Consul at Philadelphia 
a description is given of a rock drill in which the motive power is 
jae § by a self-contained oil engine. The engine is cooled by a 
water jacket and has electrical ignition. For small operations. 
where the first cost for air or steam-driven plants would be prohibi- 
tive, this drill should meet with favour. For prospecting there 
would also appear to be a large field for its use as the whole outfit, 
drill, fuel, and all can easily be transported. 


THE mechanical dissociation of air on commercial lines 
is proposed by Prof. Raoul Pictet, of Geneva. The air at atmo- 
spheric pressure is to be admitted to an apparatus like a condenser 
cooled by liquid air. The low temperature thus produced will 
cause the oxygen and nitrogen to separate by gravity, and the 
former will be drawn off at the bottom, and the nitrogen at the 
top; while the carbonic acid which liquefies at this temperature 
will be drawn off into tubes. It is said that 500 horse-power will 
preduce 500,000 cubic feet daily. 


A MACHINE for scrubbing floors is being used in the 
United States. It is worked by hand, and comprises a frame carried 
upon a pair of rubber-tired wheels which communicate motion 
through a central sprocket chain to a horizontal shaft. This shaft 
has a pair of bevel gear wheels which mesh with similar gear wheels 
arranged upon the upper ends of two vertical shafts. The lower 
ends of the vertical shafts carry a number of brushes, which are 
adjustable and are held at the required pressure to the floor by 
suitable weights. The machine is said to work well, and is a great 
time and labour saver. 


Ir has frequently been assumed that the collection of 
dust on electric light wires and fittings was due to air currents, due 
to thermal causes. Mr. A. A. C. Swinton’s experience has convinced 
him that electrostatic attraction is the cause, particularly where 
the supply is at 200 volts from the street mains. He saysit is when 
the switch is off, in the case where it is in the negative conductor, 
that the accumulation of dust takes place. Having regard to the 
comparative lowness of the 200-volts potential, from an electrostatic 
point of view, the rate at which the dust accumulates on the cords 
1s most surprising. 


Tue telegraph was first established in Japan in 1869. 
The Chino-Japanese War of 1894 did a very great deal to forward 
the progress of telegraphy in Japan. There are now 1267 ex- 
change stations in Japan itself, and 112 in the Isle of Formosa, 
and in 1899 there were about 134,000 miles of line in Japan and 
7570 miles in Formosa, As against 19,448 telegrams sent in 1871, 
these being purely in Japan, there were in 1899 about 14,800,000 
interior telegrams and 217,000 international telegrams, while in 
Formosa 475,623 interior telegrams were sent and about 7000 
international messages. 


A PAPER was read recently before the Paris Academy of 
Sciences ‘‘On the Thermo-electric Properties of some Alloys,” by 
M. Emile Steinmann. The alloys studied were ten nickel steels, 
four samples of platino-iridium, three of aluminium bronze, five 
telegraphic bronzes, five brasses, and four of German silver, at 
temperatures ranging from 0 deg. to 260 deg. Cent. In the binary 
alloys the observed electromotive forces are arranged in the order 
of magnitude of one of the components, but no simple relation 
could be deduced between the electromotive force and chemical 
composition in the case of nickel steel or of ternary alloys. 


OnE of the largest and electric-lighted 
lightships ever built is to be used off Cape Hatteras, for the pur- 
pose of lessening the dangers of navigation off that point. It is 
to be 112ft. long, 28ft. 6in. beam, and will have a depth of 
14ft. 10in. The dynamos and engines for the electric light plant 
will be placed on the main deck, and within the engine and boiler 
casing. There will be two hollow steel masts, through which the 
wiring for the masthead flashlights is torun. These lights—three 
in number on each mast—are to be adapted for electricity or for 
oil lamps. The vessel will be lighted eighty 16 candle-power 
100-volt lamps. The masthead cluster, 59ft. above the water-line, 
will consist of six 100 candle-power 100-volt lamps, to be controlled 
by an automatic flashing device, 


MISCELLANEA. 


Tue estate of Colonel Sir Francis Arthur Marindiy 
Senior Inspecting Officer of Railways, has been valued at £7073 
gross, including personalty of the net value of £1768. He left all 
his property to his wife, daughter of Sir William Stevenson, 


Comptaints have been received that workmen in the 
district of Enfield Lock are leaving their employers to take 
work at the Royal Small Arms Factory. In some cases the men 
have only given a day or two’s notice, which consequently incon, 
veniences the engineers to a very great extent. . 


THE engineering works of the firm of D. and y 
Henderson, at Launcefield Quay, Glasgow, were burnt down last 
Friday. There was valuable marine machinery, ready to be placed 
in vessels, within the premises, and all was destroyed. The totaj 
o—- is £50,000. Five hundred men will be thrown idle through 
the fire. 


Ir is stated that Sir Christopher Furness has acquired 
the Scotia Engine Works carried on by Mr. William Allan, Mp. 
and three local gentlemen. Sir Christopher Furness acquires the 
controlling interest in the works, but it is understood that Mr 
Allan will continue to take an active part in the management of 
the concern. 


At the monthly meeting of the Worcester City Coun. 
cil, held on Monday, the Council were asked to set aside £2809 
to meet the expenses of Messrs, Hawksley under their scheme which 
has now been superseded by Messrs. Beesley’s scheme for the 
sewage disposal at Worcester. The Council agreed to raise this 
amount, subject to the details being satisfactory. 


THERE has been so much talk about a coming steamer 
bigger than the Oceanic, so much doubt expressed, so many denials 
that we consider we are doing no less than a public service jn 
stating on the highest authority, says the Syren, that the keel of 
a larger steamer than the biggest on record has already been laid 
at the Queen’s Island yard, Belfast, and will, we understand, be 
launched this year, 


Ow1nG to the excellent results which have been ob. 
tained with wireless telegraphy between the Government vesse| 
Utile and the coast forts, the French Government has decided to 
put installations on the Mediterranean squadron. The demon. 
strations showed that communication could be kept up between 
ship and shore, about sixty miles, without difficulty, only the 
of the ship's masts preventing longer distances being 
attained. 


THE municipal authorities of Riegelsberg, near Saar. 
brucken, Germany, propose to establish a public motor car service 
between that town and St. Johann-Saarbrucken, a distance of nine 
kiloms., and are calling for tenders for the supply of two eight- 
seated vehicles. The authorities do not intend to purchase the 
vehicles outright at first, but propose to hire them for six months, 
and then to either retain them or purchase larger ones if the ser- 
vice prove successful. 


Ow1neG to a split in the ranks of the Automobile Club 
of France, a new club, the ‘‘ Moto Club de France,” has been 
formed. The object of the club is to encourage the industry, 
which the secessionists declare to have been neglected, and to 
confine itself to this work alone. It will not be in any way a social! 
club, and the whole of the funds will be devoted to this work of 
encouragement, apart from the sum necessary for acquiring inex. 
pensive offices in the centre of Paris. 


ALTHOUGH the new 30-knot torpedo boat destroyer 
Osprey has only been in commission at Devonport for about three 
months, according to the Western Daily Mail, she has developed 
serious defects in her machinery, and it is very unlikely that she 
will take part in the naval manceuvres. The defects were dis- 
covered on her return to Devonport from Portsmouth after the 
Belleisle experiments. The Osprey has been paid off, and her 
officers and crew transferred to the Fervent, which will replace her 
in the flotilla. 


In a letter addressed to the Pottery Gazette, there 
appears from a correspondent a’statement that many articles sold 
as foreign are really made in England. He had the curiosity to 
buy what was sold as a German-made photographic dish, and on 
making an examination of it, was convinced that the dish was of 
English manufacture. Some years ago a firm of London merchants, 
ostensibiy in the foreign trade, had quite a small show-room full of 
what were exhibited as foreign ornaments and glass. The whole 
of the ornaments were made in the neighbourhood of Hanley and 
Stoke-on-Trent, and the glass came from (ateshead-on-Tyne, 
And so on, with a host of other articles, 


Tue Admiralty, having in view the establishment of a 
steam reserve centre at Milford, for the Western District, have 
instructed the authorities at Pembroke Dockyard to survey the 
Milford Company’s docks at Milford, with a view to ascertain their 
present and possible future accommodation, and they likewise 
require a report as to the capacity of Milford Haven in the 
vicinity of the docks for the safe anchorage of warships. Should 
the local authorities’ report be considered favourable, an arrange- 
ment, says a press correspondent, will be entered into with the 
Docks Company, under which the Admiralty will enjoy the right 
to the preferential use of any portion of the company’s properties. 


In order to further commercial intercourse between 
France and Russia, it has been decided to arrange a through route 
for the conveyance of goods over Russian and French railways by 
the Black Sea ports, Odessa, Novorossisk, Rostoff, and Batoum, 
on the one side, and the Mediterranean ports, especially Marscilles, 
on the other. The chief railways participating in this traffic are 
the Southern and South-Eastern and the lines connecting the 
Black Sea with Moscow, and on the French side the Paris-Lyons- 
Mediterranean lines. According to a St. Petersburg paper, 4 
Russian company will take the traffic in hand between the Black Sea 
ports and Constantinople, and from the latter place a French 
shipping company will conduct the traffic. 


At a conference of delegates from the local authorities 
in East Shropshire held at Shrewsbury, the water supply question 
of the district was discussed. It was resolved to form an area in- 
cluding Shifnal, Oakengates, Dawley, Lilleshall, Stirchley, Sheriff- 
hales, and portions of Wellington (rural), and Hadley. The popu- 
lation to be supplied would be 23,311, and allowing for an increase 
of 15 percent., provision should be made for about 27,000 people, 
and this, at 20 gallons per head, amounts to 540,000 gallons per 
day. The estimate for the scheme, including engineering and con- 
tingencies, is £72,000. It was recommended that works should be 
erected sufficient to meet the requirements of the second esti- 
mate, with 500,000 gallons of trade water, and which might be 
readily added to should that quantity be exceeded. 


In reporting on the Workington Dock Bill, the Local 
Government Board expresses the opinion that it is generally un- 
desirable that local authorities should be empowered to subsidise 
or take shares in the undertakings of trading companies, and it is 
inexpedient to confer powers for raising money upon local authori- 
ties for other than purposes coming within the scope of their 
duties. The outstanding debt of the borough is £72,950, which, 
with £150,000 proposed to be raised for dock purposes, will make 
the debt considerably over three times the rateable value of the 
borough. In addition, the Corporation have obtained power to 
borrow £106,700 for water supply, &c. The Board is further of 
opinion that if the Corporatien is authorised to subscribe for 
shares at all, it should be on the condition that the other share# 
should first be applied for and paid up, 
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joRBIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD AND Co., Vienna. 

F. A. Brocknavs, 7, Kumpfgasse, Vienna I. 
CHINA.—KELLY AND WALSH, LimiTED, Shanghai and Hong Kong. 
FRANCE.—Boyveau AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

A. TWEITMEYER, Leipzic; F. A. Brocknaus, Leipzic. 
INDIA.—A- J. ComBRIDGE AND Co., Railway Bookstalls, Bombay. 
|TALY.—LORSCHER AND Co., 307, Corso, Rome; Bocca FRERES, Turin. 
JAPAN.—KELLY AND Watsu, Limitep, Yokohama. 


Z. P. Maruya AnD Co., 14, Nihonbashi Tori Sanch Tokyo. 
pUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
¢, AFRICA.—GORDON AND Gortcu, Long-street, Capetown. 
R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J.C. Juta & Co., Capetown, Port Elizabeth, and Joh yurg. 


AUSTRALIA.—GoRDON AND Gotcu, Melbourne, Sydney, and Brisban:. 

R. A. THompson anv Co., 180, Pitt-atreet, Sydney; Mel- 

bourne, Adelaide, and Brisbane. 

TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anD Co., Auckland ; Craia, J. W Napier. 
CANADA.—MonTREAL News Co., 386 and 388, St. James-strvet, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTERNationaL News Co., 83 and 85, 
Duane-street, New York. 
Susscription News Co., Chicago. 

STRAITS SETTLEMENTS.—Kevty anp Watsu, Limitep, Singapore. 
AnD Co., Colombo. 
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Tux ENGINRER can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 


supplied direct from the office on the following terms (paid in 
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Half-yearly (including double number) .. £0 14s. 6d. 
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Ciorn Reapino Cases, to hold six issues, 2s. 6d. each, post free 28. 10d. 
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will be made. 
Foreign Subscriptions will, until further notice, be received at the rates 
iven below. Fore ubscribers paying in advance at these rates 
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by Post-office Order must be made payable to Taz ENGINEER, and 
wcompanied by letter of advice to the Publisher. 
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g@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
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PUBLISHER’S NOTICES. 


*,° With this week's number is issued asa Supplement a Two-page 
Engraving of 3000 Triple-erpansion Engines. Every 
copy as issued by the Publisher includes a copy of this Supple- 
ment, and subscribers are requested to notifu the fact should they 
not receive it, 


Latest TYPES OF THE BRITISH FLEET.—Our two-page coloured 
a. representing H.M. ships Formidable, Drake, and 
Albatross, may be had, printed on superior paper, upon a roller, 
price 1s., by post 1s, id. 


«” If any subscriber abroad should receive THE ENGINEER in an 

imperfect or mutilated condition, he will oblige by giving prom, 

information of the fact to the Publisher, with the name of t 

r pew through whom the paper is obtained. Such inconvenience, 

can be by obtaining the paper direct from 
is office. 
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TO CORRESPONDENTS. 

*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in 
that answers received by us may be forwarded to their destination. No 
— can be taken of communications which do not comply with these 

natructions. 


*,* All letters intended for insertion in Tue ENGINEER, or containing 
questions, should be accompanied by the name and address a the writer, 
aot necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of Yy icati 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


J. F. H. (Belfast).—Felt’s lubricator can, we und d, only be 

rom . Noakes and Son, Brick-lane, Whitechapel. 

G. 8. G. (Queenstown).—We believe that you can obtain the information 

you require from the India-office, St. James’s Park. The Royal Indian 
arine includes several branches of service. 

T. J. F.—Certainly not. Adding another boiler will only give you more 
steam, it will not increase the pressure, and therefore your horse-power 
will be no higher unless you make the point of cut-off later. 

Norp Sr. JeERNE.—We believe it is difficult to obtain the model you re- 
quire, as only a few have been so far made, but if you will communi- 
cate with Herr C. Lindt, Badischer Hof, Amorbach, Bavaria, he will 
probably be able to help you. 

H. N. L.—The usual arrangement is to fix rolled stecl of I section to the 

= by the upper flange, and have a small trolley hanging from the 

ower flange, a light bluck being slung from the trolley. op | builder 
The address you ask for is 72, 


+ 


will fit such an arrangement for you. 
Bishopsgate-street Within. 

A.M.LM.E.—You are no doubt technically right in saying that a man 
who has had four years’ sea experience can procure a Board of Trade 
certificate. The regulation was made in order that a number of 
meritorious men of the old school might obtain certificates, but the 
number of such certificates granted must now be extremely small, and 
it is practically impossible for a man to obtain four years’ sea service 
. - engine-room of any importance without having gone through 
the shops. 


INQUIRIES. 


WAREHOUSE TRANSPORTERS. 
Sir,—Can any of your readers inform me what firm or firms supply an 
arrangement for carrying light loads of goods overhead in warehouses, 


June lth. H. N. L. 


JACQUARD EMBROIDERING MACHINE. 
Sir,—Some time ago an English jacquard embroidering machine was 


put on the market. Mr. Hooley got up a company to bring it out. Can 
any reader tell me where such a machine can be obtained ? 
‘oronto, May 28th. J. 8. E. 


MEETINGS NEXT WEEK. 


Society or Encingers.—Wednesday, June 20th, Visit to the Thames 
Ironworks, Blackwall. Leave Fenchurch-street Station at 2.10 p.m. 

RoyaL METEOROLOGICAL SocteTty.— Wednesday, June 20th, at 4.30 p.m., 
in the rooms of the Society, 70, Victoria-street, S.W. Papers, ‘‘ Rainfall 
in the West and East of England in relation to Altitude above Sea-level,” 
by Mr. William Marriott, F.R. Met. Soc.; ‘‘ Description of Halliwell’s 
Self-recording Rain Gauge,” by Mr. Joseph Baxendell, F.R. Met. Soc. 


DEATH. 


On the 12th inst., at his residence, Smedley Lodge, Cheetham, Man- 
chester, Joun CRAVEN, aged sixty-five years. 
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UNITED STATES COMPETITION, 


Some months ago the Times despatched to the United 
States a Special Commissioner to inquire into and report on 
the aspects of American competition, particularly as con- 
cerned with mechanical engineering. From time to time 
a series of articles from the pen of this gentleman have 
appeared in the columns of our contemporary. They 
are weighty articles, written by a man who has style. 
There can be no doubt that he is a competent mechanical 
engineer, with a fair knowledge of the metallurgy of iron 
and steel; a man, too, versed in the ways of trades 
unions. His contributions are impressive; they suggest 
much; and with all this in their favour, they disappoint 
us, because, consciously or unconsciously, the author has 
made it plain that special aspects of the question with 
which he deals have neither force nor even weight for him. 
It is obvious that he is neither himself a manufacturer 
nor personally interested in the conduct of works. This 
is, for some reasons, an essential qualification for the 
representative of a newspaper. Its absence might induce 
narrowness of view, or even prejudice. Yet, on the 
other hand, it certainly deprives him of particular know- 
ledge which would enable him to reduce his deductions 
in ajust proportion to his facts. In other words, a man 
who has no personal experience in the management of a 
great commercial business is not sufficiently equipped to 
pronounce valuable opinions on questions which suggest 
themselves at every turn during such an excursion as 
that made by the Times Commissioner. 

Our readers know that for a long time past we have dealt 
with the question of American competition in its various 
aspects. Indeed, the articles in the Times do little more 
than set forth in great wealth of detail facts with which 
in general terms our readers are no doubt familiar. At 
all events, it is not our fault if they are not. No doubt 
by-and-bye the articles in the Times will be reprinted 
and published in book form. They well deserve to be so 
treated. But when they are thus brought together so 
that they can be read as a whole, we venture to think 
that they will hardly be taken so seriously as no doubt 
they have been when published sporadically in the pages 
of our contemporary. There can be no doubt at all as to 
the views of their author. He holds the theory that the 
more “ commodities” it is possible to produce, and the 
cheaper the rate of production, the better. That is an old 
principle of political economy. But let us ask our- 
selves what the proposition means. The better for 
whom? Here we come face to face with a most 
important problem—one which rends the world’s 
opinion in twain. The extreme abstract philosopher says 


the better for mankind. The moderate political economist 
says the better for the producing community. The vast 
majority of the producers, masters and men, dispute in 
pee the truth of a se guceren which they will not 
ave at any price. Neither masters nor men engaged in 
any particular trade desire to see the markets flooded 
with that commodity which they produce. The men at 
this side of the Atlantic, at all events, set their faces as 
flints against the multiplication of labour-saving devices. 
The Times Commissioner ignores the far-reaching 
character of this policy, which is deeply grounded in self- 
interest, or rather, he says the men must be educated out 
of their narrow views, and must follow the example 
set them in the States. Meanwhile the English 
manufacturing engineer knows that such propositions 
are outside the region of practical manufacturing 
licy. The mistake made by the Times Commissioner 
ies in the belief which he obviously holds, that what is 
good all round for the American manufacturing engineer 
or metallurgist must also be good all round for us. He 
isan able writer. We shall look with interest for his 
arguments going to prove that the systems of production 
in favour in the United States are also the systems best 
suited to any and every country—that, in a word, the 
American nation has hit upon the universally best 
methods of work, capitalisation, speculation, and produc- 
tion. If he admits that in certain respects it may not be 
the best, say, for England, or France, or Italy, then at 
once a door for criticism is opened, and we shall be much 
surprised if the critic does not rush in and make his 
presence disagreeably felt. 

According to the Times Commissioner, the masters 
and men of the United States are very much wiser 
and more enlightened than masters and men of; Great 
Britain. This isahard saying. It seems yet harder when 
we remember the nationality of the men who are doing 
so much work in the United States. We are tempted to 
doubt that we in this old country are really foolish, and 
to fancy that there is some element operating quite 
distinct from mere worldly wisdom, of which due 
cognisance has not been taken. What is this factor ? 
How or why is it that the Englishman going to the 
States is able to take a leading part in invention, in pro- 
duction, in the getting cf money? Why should he be a fool 
here and a wise man at the other side of the Atlantic ? 
We commend the volumes of Buckle to our readers for 
one answer. But there is another question waiting 
solution. What is the real motive for all the feverish energy 
of production which we are told we must imitate in this 
country or suffer commercial extinction? The answer is 
not easily supplied. We doubt if it can be supplied at 
all. It helps us little to assert that love of money is the 
motive. We want to know what is the sure basis on 
which it rests. When we have ascertained this, and not 
before, we shall be able to judge whether or not 
American methods will suit industries carried on within 
our shores. A manufacturer has a machine which makes 
a thousand wheel spokes a day. It is not good enough..- 
It is thrown on the scrap heap and zaprees by a 
machine which makes 20,000 spokes a week. Are there 
in this country half a dozen builders of vehicles who 
could use up 20,000 spokes per week each—are there in 
the United States a dozen such firms? Before the 
English tool-maker can be convinced that it is worth 
his while to make such a machine, he must be shown 
that he can sell numbers of them. If this cannot be 
done, it is waste of time to glorify the machine. When 
we hear of a single firm turning out reaping machines at 
the rate of two per minute, we rub ourjeyes and ask how 
such things can be. This means 1000 machines per day, 
say 250,000 per year. It is a moderate estimate that a 
reaping machine will cut 10 acres per day; 250,000 
machines would clear 2,500,000 acres per day. The 
harvest may last 30 days. This gives us 75,000,000 
acres, and at 15 bushels to the acre, 1,125,000,000 
bushels of grain. The whole produce of the United 
States for the year is estimated at about 600,000,000 of 
bushels. Thus, the machines made by. a single firm in one 
year would suffice to deal with the entire wheat crop of 
the United States nearly twice over. No wonder we 
gasp. There is no opening in this country for a trade such 
as this represents. It is evident that at the back of 
American enterprise lies the stimulus that consists in an 
enormous demand, and it has to be shown that any such 
demand makes itself felt in thiscountry. We find it hard 
to believe that if it did the inhabitants of Great Britain 
would fail to rise to it. 

We are in a mood for asking questions. The popula- 
tion of the United States is double that of this country. 
What percentage of that population finds remunerative 
employment in the mechanical engineering shops ? 
What percentage earns a living by-carrying on metal- 
lurgical operations ? How much of the whole work is 
done by native-born Americans? How much by im- 
ported hordes of Europeans? Is there any true parallel 
between the conditions of labour here and in the United 
States? What is the ultimate distribution of wealth in 
the two countries? It seems clear that at least twice as 
many mechanical engineers, at all events, ought to find 
work in America as in this country. . Is this so? 

We come back to the old question; How far is it or is it 
not true that American methods are adapted to this 
country? There seems to us to be but one answer. 
They are only suitable to our conditions of life and social 
policy in a very limited degree. The tools used by 
nations are characteristic of the nature of the people 
among them, and this is by no means an evidence of 
want of invention. In the Paris Exhibition may beseen a 
Bulgarian wooden plough, of a typesmade by the peasants 
for centuries. This plough has twoimould-boards, and is 
to all intents and purposes the turn-over plough first 
introduced into this country some thirty years ago asa 
new thing. The Englishman does. not care to see his 

laning machine running while he is eating his 
inner. The American, with a more delicate digestion, 
cannot get on with his meal if the machine tool is 
standing. We fear that much that has been published in 
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the pages of our contemporary represents wasted energy. 
We shall continue on in our own way, and even believe, 
with Sir I. Lowthian Bell—who, in Tuesday’s Times, 
criticises an attack on the British ironmaster—that the 
United States may yet learn something from us. In 
truth, it seems that we must adopt American mechanical 
engineering and metallurgical methods in their entirety 
or not at all; and this means little short of a social 
revolution. If writers like the Times Commissioner 
would only see it, our shop methods have been moulded 
by the national character. That is also true of United 
States methods. Nothing short of the transformation of 
the Englishman into an American, and the introduction 
of cheap labour from the Continent, would effect the 
change advocated in the columns of our contemporary. 


LESSONS FROM THE BELLEISLE. 


THE illustration of the Belleisle which we give this 
week will indicate rather more forcibly than our previous 
diagrams the immense upward effect of lyddite. To a 
certain extent this was, perhaps, unexpected ; at least, it 
has been a common saying that high explosives act 
downward. All high explosives are apt to be erratic, and 
it is difficult to lay down laws as to their exact effect— 
their environment affects them greatly. In the Belleisle 
the line of greatest resistance was upwards and down- 
wards. Here iron beams were encountered. Laterally 
there was woodwork. In some places this was simply 
laid flat, in others it was pulverised. There is very little 
evidence of a downward stroke. Energy not spent in 
flattening the woodwork seems to have gone in bulging the 
deck above. There is no reason to assume that lyddite 
acted in the Belleisle otherwise than it would have acted 
in any other ship; consequently we may assume as proved 
the theory that a high explosive shell underneath a gun 
will disable it completely. Now, in the Majestic class, 
and all later battleships, and in all the new armoured 
cruisers, lyddite-proof armour is a feature of the lower 
deck immediately under the 6in. guns, while the big 
guns, following our general custom, are inside big 
redoubts proof against any kind of shell whatever. 
In foreign designs, particularly French and German, 
the exact opposite obtains, partly because a good 
deal is sacrificed in order to have a complete 
belt, partly because of the tendency to carry guns 
higher than we do in our ships. For example, the 
Kaiser Friedrich III. only carries four guns, where in the 
Majestic and all later battleships we carry eight 6in. On 
the upper deck, where we mount only four 6in. and eight 
12-pounders, the German ship carries no less than 
fourteen 6in. guns, each in a 6in. armoured turret or 
casemate. At this level we carry the four 12in. guns, in the 
German ship they are a deck higher again. So, too, 
are the tertiary guns, each of more weight than our 
12-pounders. The Bouvet has a less abnormal armament, 
so has the Charlemagne class, but in both the principle is 
the same—absence of all continuity in armour from the 
water-line upwards. The burst-up decks of the Belle- 
isle picture clearly how things will go in action with ships 
that have such unprotected gaps. Of course, nine minutes’ 
firing in action at ranges of 3000 to 4000 yards will not 
produce anything like the number of hits that it produced 
in the Belleisle ; still every hit must do something, and 
this particular sort of hit cannot be returned in kind on 
British vessels. Somewhat tardily the French have 
grasped this fact, so the Belleisle is not likely to affect 
their shipbuilding programme, beyond confirming their 
theories. And here we may draw attention to another 
thing in which French designs have for some time been 
good. The ordinary belt, reaching a foot or so above the 
water, has no value save in an absolutely smooth sea. A 
rolling ship would soon be flooded by holes in the lower 
deck, and the Belleisie directly one belt hit altered her 
trim shipped water on the lower deck. As regards the 
lower deck forward, be the sea never so calm, a ship under 
weigh would take in water here if holed. To meet 
this, all French ships since and including the Hoche 
have had the lower deck forward plated. Their 
trouble will be amidships. Our Majestics are the 
other way about, and the Canopus class are not much 
better off, for their bow belt is low. It is also easily 
holed. The Formidable is better off—her bow belt ex- 
tends half-way up the lower deck forward. The London 
might have been designed to follow the lesson taught by 
the Belleisle, for she carries armour on the whole of her 
lower deck forward—and good thick armour. 

Before blaming the Majestics, however, we should 
remember that they are thickly sheathed forward and 
aft of the main belt with some 4ft. of teak. This, it is 
expected, can easily be plugged in action. Whether it 
can or not was not tested in the Belleisle. However, 
their lower decks, a couple of feet above the water-line 
and below the level of the bow wave, are innocent of any 
protection whatever. In action, though the bow wave 
may prevent any holing of the bow by small projectiles 
in the immediate bow, the parts directly aft of it will be 
holed, and the lower deck forward flooded to a cer- 
tainty. This will reduce speed beyond question, and will 
not assist steering. At the same time the amidships 
belt is extensive, and: theory says that water here will 
not imperil the ship. The Belleisle has so generally 
borne out Sir William White’s theories, that most naval 
officers are content to accept him here. The way in 
which the Belleisle’s boats were smashed to pieces has 
given naval officers: much food for reflection. It is 
characteristic of our Navy, perhaps, that this reflection 
has not been about how escape is to be effected if the ship 
is sunk, but how any enemy who strikes is to be taken 
possession of. This sort of problem may not in peace time 
seem to be of the first importance, but it will assume a great 
importance in a naval battle. History shows that the 
surrendered ship unless she actually has a prize crew 
put on board, is very apt to crawl away to her own port 
as soon as her captor is engaged elsewhere. Now a 
navai battle which does not result in the annihilation or 


draw ; for if any of the vanquished get back to their ports 
they will be ready for sea again nearly as soon as the 
victors. Hence the importance of the boat problem. It 
is likely to come in for solution by the carrying of 
Berthon collapsible boats in other craft than destroyers. 
These weigh little, and, what is of vastly more import- 
ance, occupy very little space. We shall be much 
astonished if the ship of the future does not stow a lot 
of these boats in convenient and comparatively safe 
places. So far as other and ordinary boats are concerned, 
the fleets of the future can only emulate Admiral Ting, 
of Yalu fame, who left all his boats in harbour. True, 
other reasons than a theory as to the uselessness of 
boats may have influenced him; but that they will be 
useless if there is anything more than a long-range 
skirmish is obvious. In addition, the splinters are a 
source of danger. 

A naval problem that receives nothing like the atten- 
tion it ought to is the réle of destroyers and torpedo 
craft generally after a fleet action. If all the anti- 
torpedo boat guns are smashed up, what is to save the 
battleship ? Against a destroyer the 6in. guns might be 
more than enough; but they do not seem likely to be 
very serviceable weapons against ships’ torpedo boats 
that have been set afloat just before the action. The 
6-pounders in the Belleisle were all either dismounted 
or else knocked to pieces. It appears, however, that this 
was not entirely the result of the Majestic’s fire, but the 
deed of some of the search party. Half the 6-pounders 
were in a condition to be fired after the action was over. 
At Paardeberg Cronje’s people suffered very small loss 
from the’ inferno of lyddite that burst around them. In 
their burrows the concussion did not hurt them. In 
sandbag caves, therefore, the crews of tertiary pieces 
should be able to lie without much risk. There does not 
seem much chance of their being able to come up from 
below when wanted in the heat of an action. 

Finally, we draw two lessons of good cheer. Despite 
the fire poured into her the Belleisle was not, as we 
showed last week, sunk by gun-fire. She was an old ship 
of small tonnage. We strongly opine, therefore, that no 
modern ship will be sunk by gun-fire in action, though 
cases of capsizing may occur. The King Yuen capsized at 
Yalu because her unarmoured ends were shot away, but 
there are no other ironclads in the world—saving our 
Admiral class—so liable to this fate as the King Yuen. 
It is extremely improbable that any of our first-class 
battleships will so founder. Our second inference is that, 
despite the way in which the Belleisle was shattered 
inside and out, the loss of life in a well-found modern 
armoured ship will be small—unless she is sunk. And, 
as we have said, sinking by gun-fire may be put out of 
the question. Apart from anything else, long before a 
ship will be hit enough to sink her, she will have been 
hammered into surrender. There remains the torpedo, 
a weapon for which—with the gyroscope—an effective 
range of 2000 yards is now claimed. One torpedo will 
hardly sink a modern big ship, but it is tolerably sure to 
disable her. Had the Belleisle carried a submerged tube 
she would have been as likely to hit the Majestic—more 
likely, indeed, seeing the difference in size—than the 
Majestic to hit her. Perhaps 2000 yards is an excessive 
range, but at the same time it offers a chance. To pene- 
trate the thickest modern armour the present best gun must 
be within 1000 yards, a fair torpedo range. Probably the 
gun makers will soon turn out a more powerful piece, 
for in this fight the gun must conquer in the end; but 
meanwhile the naval warfare of to-day and to-morrow 
would seem to promise long-range shooting and victory 
to the first lucky big shell. Then the ship hit is far more 
likely to be torpedoed than to torpedo, and will either 
strike, recognising the hopelessness of continued action, 
or else be torpedoed, and so made a helpless prize. This 
rather refers to duels, but it may be true for fleet actions 
also. If, however, ships close, then the firing at the 
Belleisle shows what will happen to the weaker, and 
what type of ship will fare worse, supposing that the 
risk of torpedoes in a mélée is held to be too great, and 
the gun is the sole arbiter. 


SUPERHEATED STEAM. 


Mr. LEnKE’s letter, published in our last impression, 
deserves very careful reading. When we are told that 
an indicated horse-power can be obtained for about 
9°4 1b. of steam per hour, we feel that something has 
been reached in the way of economy which not only 
marks a distinct advance in steam engine practice, but 
which is very well worth having. It is easy, however, to 
make a mistake. The 9°4]b. of steam used by the 
Sulzer engine represented not only the coal burned on 
the boiler grates, but that consumed in superheating the 
steam. When a permanent gas is used as a means of 
obtaining power or transmitting it, as in the case of a 
compressed air plant, no one thinks of expressing 
economies in terms of the weight of the gas used. The 
steam engine is peculiar in this respect, because we have 
first of all to manufacture the working fluid; and its 
manufacture represents the entire first outlay. The 
engine working with a separately fired superheater is in 
a position half-way between the air engine and the steam 
engine, and allowances must be made accordingly. 

When all has-been said that can be said in favour of 
superheating, we find that we are simply repeating the 
old formula, ‘‘Keep the steam as hot and as dry as 
possible.” The hotter and drier, the less the quantity of 
it that will be needed per horse-power per hour. Yet 
there are certain facts and problems about superheating 
jacketing, and other expedients for keeping steam hot, 
which are so interesting that they form a never-failing 
topic for discussion among engineers. That they will 
ever be decided is perhaps doubtful; that they will not 
be answered until a working theory of the real steam 
engine has been prepared is certain, and we do not 
appear to be much nearer that theory now than we were 
in James Watt’s time. We have only to take up any com- 


theory of a steam engine set before us, cut and dry, An 


admirable example is supplied by Professor Ewing's oo 
tribution to the last edition of ‘ The Encyclopadi, ‘ 
Britannica.” But, unfortunately, the theory is of no y s 
in practice. It is certainly contradicted and set at nay ht 
by the results of everyday work in the mill, the sbeaas 
ship, and on the railway, and leaves most important 
‘eenapesee wholly unexplained. No one, for instance 
nows precisely why superheating effects such a tangible 
change in the working conditions of anengine. It is yer 
easy to say that the superheat represents so much sensibjg 
heat available to prevent cylinder condensation. But is this 
really all that can be said? When an engine is runnin 
which heat is converted into external work, the sensible heat 
of the steam or the latent heat? No one knows, because 
no one knows how the transformation of heat into 
work is, under any circumstances, effected. It is 
probably right to assume that the sensible heat is trans. 
ferred, for the simple reason that there is really no other 
heat inthe steam. Whatis known as “latent heat”’ repre. 
sents the heat expended in converting the liquid watey 
into the fluid steam. That is to say, in converting the 
water into a pseudo gas; and it exists in the steam not ag 
heat motion, but as that form of molecular motion which 
gives a gas its energy. Yet it may be that it is this mole. 
cular motion that is converted into work on the piston 
and it would represent loss of volume in a permanent 
gas, which is, of course, only loss of pressure under 
another aspect. But this is not the accepted view, which 
is, that it is the heat of the steam that is converted into 
work. Two reasons are therefore advanced to explain 
the gain due to superheating. The first is that, keeping 
the main body of the steam in the cylinder above the 
condensation point, no liquefaction due to the per. 
formance of work can take place. The transforma- 
tion of heat into work is direct, and therefore effected 
with the least loss possible. The other theory is 
that the high temperature of the steam keeps the walls 
of the cylinder and the piston-faces so hot that no con. 
densation can take place. Unfortunately the results of 
experiments are not sufficiently consistent to enable any 
decision to be reached as to which hypothesis is nearest 
the truth. Possibly both are in measure sound. It is 
difficult to carry out any numerical investigation of the 
facts, because unhappily no one knows what the real 
specific heat of steam is. It is given by some authorities 
as *305, that of water being unity; or as 1°28], that 
of air being unity. But these figures are inconsistent 
with results obtained by Dr. C. W. Siemens, and these, 
in turn, cannot be reconciled with those obtained by Fair- 
bairn and Tate. Again, we have to define what we mean 
by the words specific heat, not so easy a thing as it 
seems. Itis therefore impossible to say with any certitude 
of accuracy what quantity of available sensible neat per 
pound of steam any stated temperature of superheat 
may represent. In fact, the economies derived and 
derivable from superheating are, under certain conditions, 
so great that they appear to be out of all proportion to 
the quantity of heat expended in raising the temperature 
of the steam; and this brings us at once to another 
problem, the answer to which has yet to be given. 

It is very easily stated. What is the part played by 
water in steam, and in a steam cylinder? There is one 
primary answer—it plays a most mischievous part; but 
why? According to one theory, dry steam transmits 
heat very slowly to metals, and water by moistening the 
surface of the metal, evaporating, and wetting the steam, 
enables a rapid interchange of heat to take place between 
cylinder wale and the steam. This theory is very 
plausible ; but it does not nearly cover the whole ground. 
Certain curious facts about cylinder condensation deserve 
careful consideration. In the first place, its amount 
seems to be largely independent of ran,e of temperature 
in the cylinder. The contrary is constantly asserte:l. 
We are told that the proposition of independence of range 
is physically impossible. Yet, as a fact, the condensation 
in the high-pressure cylinder of a triple-expansion engine 
is just as great as it would be if the steam were worked 
in a single-cylinder engine, and we cannot call to mind a 
single experiment which showed that the cylinder con- 
densation was reduced by reducing the ranges of tempera- 
ture by multiplying cylinders, or that it is less in a 
triple-expansion than it is in a compound engine, or less 
in a compound engine than it is in single-cylinder engines. 
Again, notable experiments by Willans proved that the per- 
centage condensed depends on the quantity of water in 
the cylinder, and, we are disposed to believe, on little else. 
Furthermore, many years ago it was suggested that if 
the surface of the cylinder cover and the piston faces 
were brightly polished, radiation could be reduced and 
economy would result. The experiment was tried, and 
not the smallest good result was obtained. Indeed, if the 
experiment had been quite successful the plan would be of 
no utility, because the condition of polish could not be 
maintained, as can be seen in a moment by taking off a 
cylinder cover which has been in use for a few days. A 
far more promising method of checking condensation lay 
in coating the faces of the piston and cylinder covers 
with lead. It is a metal of low specific heat, and a bad 
conductor. The thickness of the metal concerned 
actually in producing condensation in a cylinder is very 
small—how small Mr. Donkin’s classical experiments 
has made manifest. The specific heat of lead is ‘0314, 
while that of cast iron is about :1200. Counting on 
the low conductivity and the low specific heat, 
we find that by coating the surfaces with lead, much as a 
plate is tinned, the condensation ought to be reduced to 
about one-fourth at the utmost of that proper to cast 
iron. The experiment was tried in Leeds some years ago, 
and ended in nothing. There was no economy effected. 
Then the idea was patented in the United States. An 
engine was tried, and again the plan ended in nothing. 
Mr. Donkin has proved that, by putting a considerable 
quantity of oil into a cylinder, condensation is reduced as 
much as though the cylinders were jacketed, and that is 
the most that has ever been accomplished in the way of 


capture of most-of the enemy will be little better than a 


petent treatise on thermodynamics to find the whole 


what may be termed internal modification of the engine 
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to reduce cylinder condensation. All the facts, and all 
the absence of facts, go to prove that cylinder condensa- 
tion is mainly dependent for its amounton some unknown 
factor. At least one considerable authority holds that 
the condensation of a wholly unstable fluid like steam 
is closely analogous to the process of crystallisation. 
A saturated liquid kept at rest will not crystallise. The 
dropping of a minute crystal into the solution, or its 
yiolent agitation, will suffice to start crystallisation, which 
goes on with lightning rapidity. A few drops of water in 
a volume of steam may serve the same purpose as the 
extraneous crystal; and who shall say that the violent 
agitation undergone by steam rushing into a cylinder may 
not serve the same purpose as the agitation of the satu- 
rated solution? During the act of crystallisation the 
temperature of the liquid rises. During what we shall 
term spontaneous condensation the temperature may rise. 
If there is metal ready to carry off the heat set free, 
then condensation, once started, will go on automatically. 
If this be true, we get at once a hint as to the reason 
why superheating is helpful. Superheated steam is no 
longer in the condition of a saturated solution. The im- 
portance of the part that may be played by a few degrees 
of superheat has been demonstrated by Siemens’ experi- 
ments just referred to. He found that in isolated steam 
generated at 212deg. Fah., superheated and main- 
tained at atmospheric pressure, expansion proceeded 
rapidly until the temperature rose to 220 deg. Fah., 
and less rapidly up to 280 deg. Fah. Above that it 
behaved as a permanent gas; below that it augmented 
in volume five times as fast as air. No satisfactory ex- 
planation of this phenomenon has ever been advanced. 
It was noticed by Wethered long before Dr. Siemens’ 
experiments. He was laughed at for his pains. But 
Wethered went too far, because he believed that the 
rate of augmentation of volume could be maintained— 
which is not true—and he called his highly superheated 
steam ‘*stame,” as though it were a new creation. It 
will b> remembered by some of our older readers that he 
got very good results by introducing a small quantity of 
very hot steam into the steam pipe conveying saturated 
steam to an engine. 

Finally, it may be stated that, as far as re-heaters are 
concerned, opinions differ as to their value. The results 
given by Mr. Lenke are not always obtained. Thus, for 
example, Messrs. Sulzer Brothers have said, ‘‘ We do 
not deny that a slight gain in economy, in certain cases, 
results from the use of tubular re-heaters; but the economy 
is in all cases overbalanced by the interest on the increased 
cost of the whole plant.’’ On the other hand, Mr. Edwin 
Corliss—says :—‘‘ The best results 
we have ever obtained have been with engines where 
heating receivers have been used; but to what extent 
they affected the results I am unable tosay.” It appears 
to be certain that the advantage due to superheating 
depends very little on the mere rise of temperature, and 
very largely on the mere drying of the steam. The 
peculiar part played by the first few degrees of super- 
heat in augmenting the volume of the steam is a factor 
that deserves careful investigation. It supplies a reason, 
at all events, why a moderate degree of superheating is 
proportionately much more valuable than subsequent 
exaltations of temperature. 
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THE FORTHCOMING RAILWAY CONTRACTS. 

Iy all probalility the placing of the contracts for supplies of 
locomotive and gas coal for the ensuing half-year was never 
awaited with greater interest. The fact that Yorkshire pro- 
ducers of steam and gas coal are demanding advances of from 
5s. to 6s. per ton is in itself sufficient to demand more than 
ordinary attention. Should they be able to enforce their con- 
ditions the prices of coal for the purposes named will reach 
from 15s. 6d. to. 16s. per ton—a figure not previously attained. 
There can be no doubt but that the state of trade, the fact 
that stocks are low, and prices high, will go a long way 
towards assisting coal owners in obtaining their demands. At 
the present time the demand for steam coal is very good, and 
prices in the open markets reach 15s. to 16s, per ton. The 
healthy state of coal-consuming industries also goes to show 
that prices will be sustained at least for some time to come. 
The returns relating to the export trade of the whole country 
for last month are another confirmation of the state of the coal 
trade, the average values of coal as compared with May, 1899, 
having increased close upon 6s. per ton ; but perhaps the most 
remarkable instance of the prosperity of the steam coal trade 
is the official return relating to the business done at Hull, the 
export trade having increased nearly 92 per cent., whilst the 
five months’ imports show an increase of 215,392 tons. Rail- 
way companies and other large consumers have all these facts 
to battle with in their endeavours to obtain some abatement 
of the extraordinary demands made. The attitude which the 
various railway companies are taking is well kept, and perhaps 
rightly so. It is stated that the North-Eastern Railway Com- 
pany had not sought tenders up to a week ago at the usual 
collieries, and some go so far as to declare that, owing to the 
extraordinary price demanded, certain of the companies will 
rely on the open market rather than pay the prices demanded. 
The Great Northern, it is pointed out, has very few contracts 
which do not carry them on to the close of the year. The 
Great Eastern is reported to have made an offer, which it is said 
will not be accepted. The Midland has received its tenders, 
but had not decided early in the week. It will be remembered 
that last year the company offered 9s. 6d. per ton, being 1s. 
per ton less than what was asked, and, failing acceptance of the 
offer, it placed its contract with collieries in the Midland 
Counties on fairly advantageous terms, considering the quality 
of the coal supplied. It, however, had to purchase largely 
in the open market, and had to pay 14s. to 15s. per ton. Owing 
however, to the general prosperity of the steam-coal trade, and 
to the fact that many of the leading Derbyshire and Notts 
collieries have a good connection with Hull and Grimsby, it 
is anticipated that contracting railway companies and large 
consumers of steam coal will find little relief by transferring 
their favours to that part of the coalfield. Viewed from what- 
ever standpoint, the position is a serious one for large con- 
sumers of fuel. 


Avromatic tele h signalling between Bombay and 


JOHN CRAVEN. 


THe announcement of the sudden death of Mr. John 
Craven, deputy-chairman of Craven Brothers, Limited, 
Vauxhall Ironworks, Manchester, has been received with 
deep regret by the engineers of Lancashire. Mr. Craven, 
who was in his sixty-fifth year, and had just recovered from 
a severe illness, was on Monday at the works, apparently in 
excellent health, but early the following morning expired 
suddenly from heart failure. The works with whom the late 
Mr. Craven was associated for the last forty years were 
established in 1853 by Mr. Greenwood Craven and Mr. 
William Craven, who is still living, and from very small 
beginnings the present works, the building of which was 
commenced in 1857, have gradually extended until the firm 
now employ upwards of a thousand hands, whilst further 
extensions are in preparation at Reddish, near Stockport, in 
the final completion of which the late Mr. John Craven took 
a very keen personal interest. Although Mr. Craven occupied 
no very prominent public position, either in connection 
with the engineering trades, political or local affairs, his 
genial character made him very popular, and he was 
held in the highest respect throughout the district. 
In the promotion of the Manchester Association of 
Engineers he took an active part, filling the post of vice- 
president in 1881, and president in 1882, and it was 
largely owing to his energetic assistance and co-operation 
that the Association has, from a comparatively unimportant 
organisation, attained its present prosperous position. Mr. 
Craven was also a member of the Iron and Steel Institute 
and the British Association. In local matters, although at 
all times shrinking from coming prominently to the front, 
he was ever ready to render assistance where his special 
engineering knowledge could be of benefit to the community. 
In 1883, when the Manchester Mechanics’ Institute was 
converted into a technical school, and a new governing 
body was formed, Mr. Craven was one of its most 
energetic members, and greatly assisted by gift and counsel 
the equipment of the engineering section. On the trans- 
fer of the school to the Corporation in 1892, he was 
one of the original committee co-opted to sit with the 
Corporation members of the Technical Instruction Com- 
mittee, in which capacity his experience as an engineer, 
especially in connection with the engineering equipment and 
building of the Municipal Technical School that is to be 
opened in September of next year, was of the most signal 
service. Mr. Craven was also an active member of the 
machinery section in connection with the Royal Jubilee 
Exhibition. In 1897 he was appointed one of a deputation 
to visit the technical schools of Germany and Austria in 
order to gain some experience and knowledge of methods in 
vogue in those countries, with a view of preparing for the 
equipment of the new technical school in Manchester, and he 
assisted in drawing up the report which was subsequently 
issued and widely circulated. By the death of Mr. Craven 
the district has lost one whose unobtrusive, but at the same 
time very valuable assistance, has largely contributed in pro- 
moting its engineering interests. 


ENGINES FOR THE BERLIN TRAMWAYS. 


WE described in our issue for May 25th the power plant 
at the central station of the Berlin Electric Tramways in the 
Luisen Strasse, and we gave as a supplement a drawing of 
one of the three similar sets of engines made by Sulzer Bros. 
for this station. To-day we give another supplement show- 
ing a side elevation of the engine with part of the valve gear, 
&c., in section. We think on account of the large scale of 
these reproductions they will be found useful and instructive. 


SUPERHEATED STEAM. 


THE accompanying engravings refer to the letter from Mr. 
Lenke, published in our last impression. The first diagram, No. 1, 
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is taken from an engine supplied with dry or slightly superheated 
steam ; No, 2 is taken from the same engine supplied with super- 
heated steam of about 495 deg. Fah., but without superheater 
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receiver ; and the third diagram is taken from another engine in 
which the admission steam through the receiver before 
— the high-pressure cylinder, so as to superheat the receiver 
steam. 

It will be seen that. when the temperature is increased the high- 
pressure cylinder does more work proportionately than the low- 


pressure cylinder. The distribution of steam which may be seen 
from these diagrams shows the peculiar features of superheated 
steam compared with saturated steam. The drop at the end of 
expansion compared with the hyperbolic line is greater with super- 
heated steam than with saturated steam. 

Diagram No, 3 is taken from an engine having a high-pressure 
cylinder 284in. diameter, and a low-pressure cylinder 47}in. 
diameter, with a 5lin. stroke, and running at a speed of 74 
revolutions per minute. e consumption of feed-water was 
11°6 lb. per indicated horse-power hour, and the heat consumption 
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256 B.T.U. per indicated horse-power per minute. The tempera- 
ture of the steam before entering the receiver was 540 deg. Fah., and 
after passing the receiver, before entering the high-pressure 
cylinder, 405 deg. Fah. The receiver steam was superheated above 
its boiling point, 219 deg. Fah., to 327 deg. Fah. The steam 
pressure was 100 1b. per square inch, and the cut-off 10 per cent. of 
the stroke. The diagram shows the weight of steam at the various 
points in proportion to the total capacity of the engine as follows: 
—8‘61b. per indicated horse-power per hour at the beginning of 
the expansion, and 9°54 1b. per indicated horse-power per hour at 
the end of expansion in the high-pressure cylinder, and 11°3 1b. at 
the beginning of expansion in the low-pressure cylinder. 


THE INSTITUTION OF CIVIL ENGINEERS. 


IN response to 2n invitation addressed to American engineers 
visiting Europe this summer, to permit the Institution of Civil 
Engineers to welcome them and to show them some courtesy 
during their sojourn in London, intimation has been received that 
a party of about two hundred members of the various engineering 
societies in America and in the Colonies, accompanied by a number 
of ladies, will accept the attention thus proffered, in the first week 
of July. Further, it has been decided by the American Society of 
Civil Engineers to hold its Thirty-second Annual Convention in 
London at that time, and the Council have had much pleasure in 
affording for this purpose accommodation at the Institution. 

A general programme of arrangements to give effect to the fore- 
going has been prepared by a Reception Committee of the Council, 
as follows :— 

On Monday, the 2nd July, at 3 p.m., the visitors will be officially 
welcomed in the library by the President and Council and the 
members of the Institution. 

At four o’clock on the same afternoon the Annual Convention of 
the American Society of Civil Engineers will be opened in the 
Institution theatre with an address by Mr. John F. Wallace, 
President of the Society, subsequent meetings of the Conven- 
tion being held at eight in the evening and at ten on the following 
morning, for the discussion of professional topics. To these 
meetings the members of the Institution and all engineers from 
America and from our Colonies are cordially invited. 

Her Majesty the Queen has been graciously pleased to allow the 
party, with the ladies of their families, to visit Windsor Castle 
and grounds on the afternoon of Tuesday, the 3rd July. The 
oad will travel to Windsor and back by the Great Western 

ilway. 

On the evening of Thursday, the 5th July, the visitors, with the 
members of the Institution, will be received by the President and 
Council at the Guildhall. 

On the following day an excursion to Stratford-on-Avon and 
Warwick will be arranged, the party going and returning by 
special train. 

The Council do not doubt that the members of the Institution 
will, by participation in the meetings referred to and in other ways, 
take every opportunity to ensure a hearty welcome being given to 
the visitors. 

To provide a fund to meet the necessary expenses. it has been 
decided to ask the Members, Associate Members, and Associates of 
the Institution, to become guarantors to the extent of £10 10s. 
each, only to be called upon pro rata when the actual cost has been 
ascertained. 


AMERICAN SOCIETY 3 CIVIL ENGINEERS: CONVEN- 
ION, 1900. 

The Thirty-second Annual Convention will be held, by permission 
of the Council of the Institution of Civil Engineers, at the Institu- 
tion during the first week in July. The Local Committee of 
Arrangements appointed by the Society have arranged the following. 


PROGRAMME OF MEETINGS. 


Monday, 2nd July, at 4 p.m.—Mr. John F. Wallace, president 
of the Society, will inaugurate the convention by delivering an 
address in the theatre of the Institution. 

Monday, 2nd July, at 8 p.m.—Meeting.—Mr. T. C. Purdy will 
open a discussion on the subject of ‘‘ Height of Buildings ” :—What 
consideration should limit the height of buildings? Do recent 
developments in construction, sanitation, inter-communication, and 
economy of administration warrant the removal of all restrictions / 

Tuesday, 3rd July, at 10 a.m.—Meeting.—Mr. Robert W. Hunt 
will open a discussion on ‘‘ Recent Practice in Rails” :—Progressive 
increase in weight; the increase in hardness, particularly in carbon ; 
the sections in most general use ; the effect of changes in weight ; 
composition and section ; and Mr. Rudolph Hering will introduce 
the subject of ‘‘ Filtration of Water for Public Use ”:—The several 
processes now used for the removal of objectionable matter ; their 
comparative sanitary effect, cost and reliability. 

a 5th July, at 10 a.m.—General business meeting of the 
iety. 

Members of all classes of the Institution of Civil Engineers, and 
all American and colonial engineers who may be in- London, are 
cordially invited to attend the meetings and to take part in the 
discussion of these subjects ; and anyone who is disposed to speak 
thereon will oblige by sending in his name to the secretary of the 
Institution of Civil Engineers, who will communicate it to the Local 
Committee of Arrangements. 

The following members of the Society resident in London form 
the Local Committee of Arrangements :—Sir Benjamin Baker, 
K.C.M.G., Chairman ; Sir Douglas Fox, Rawlinson T. Bayliss, 
James R. Bell, William Henry Booth, George Earl Church, A. G. 
Glasgow, Robert Gordon, Alfred Francis Harley, John A. McDonald, 
Hiram 8. Maxim, W. B. Myers-Beswick, John P. O’Donnell, M. E. 
Yeatman, Albert J. Campbell; Millard Hunsiker, J. R. Furman, 
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LATHE FOR FACING COLUMNS 


JOHN SMITH AND CO., CARSHALTON, ENGINEERS 
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DUPLEX COLUMN FACING LATHE. 


As showing the tendency of manufacturers to adopt 
machine tools designed for special classes of work, we repro- | 
duce above the plan and elevation of a heavy lathe for facing | 
the tcp and bottom flanges of columns or stanchions at one | 
cperation. | 

In the design of this machine, in which rough castings have 
often to be faced off in one cut, strength and simplicity have | 
been the chief points aimed at. The bed carries one fixed | 
and one loose headstock, to suit different lengths of columns, 
in addition to two stools on which the work is clamped. 
Each headstock is fitted with a face-wheel carrying a special 
form of tool holder, capable of adjustment in either direction, 
and provided with automatic feed gear. The sliding head- 
stock and stools are traversed by means of pinions gearing 
into racks on the bed, the pinion shafts being rotated by hand 
with removable ratchet levers. 

The machine illustrated weighs about 10 tons, and will 
take columns up to 16ft. long, with flanges 5ft. 6in. diameter. 
It has been recently designed and constructed by John 
Smith and Co., Grove Ironworks, Carshalton, for H. and G. 
Measures, of the East Surrey Foundry, Croydon, and is, we 
understand, turning out very good work. 


PROPOSED TRIALS OF MOTOR VEHICLES. 


Tue Liverpool Self-propelled Traffic Association pro- 
poses to hold in June, 1901, a competition of self-pro- 
pelled vehicles. The object of the trials is to provide a 
means of making a preliminary test of types of heavy 
motor wagons suitable for haulage operations in Lanca- 
shire, prior to their being taken over by a Lancashire 
syndicate which will be formed for the purpose of con- 
ducting road transport between Liverpool and the manu- 
facturing towns in Lancashire. 

The programme of trials is as follows :— 

Monday, June 3rd, 1901: 
manceuvring at Prince’s Dock. Tuesday, June 4th: Liverpoo 
Manchester, -i4 Warrington. Wednesday, June 5th: Manchester | 
to Liverpool, ¢i@ Bolton. Thursday, June 6th: Liverpool to | 
Blackburn, «4 Chorley. Friday, June 7th: Blackburn to Liver- 
pool, ‘4 Preston. The Association will arrange with Lancashire 
manufacturers and Liverpool shipowners for the provision of loads | 
of general merchandise, which will be collected, transported, and 
delivered free of any charge, as a demonstration that the motor 
wagon is a practical and commercial success. 

It is proposed to form a local committee at each important town 
on the lines of route. 

Judges.—The following gentlemen have accepted their nomina- | 
tion as judges :—Mr. Everard R. Calthrop, C.E., M. Inst. Mech. E.; | 
Mr. S. B. Cottrell, M. Inst. C.E., M. Inst. Mech. E. ; Professor | 
H.S. Hele-Shaw, F.R.S., LL.D., M. Inst. C.E., M. Inst. Mech. E.; | 
Professor Boverton Redwood, F.R.S.E., F.I.C., F.C.S. ; Sir David | 
Salomons, Bart., M.A., Assoc. M. Inst. C.E.; Mr. Henry H. West, | 
M. Inst. C.E., M. Inst. N.A., M. Inst. Mech. E. | 

Awards.—Diplomas will be awarded, at the discretion of the 
judges, in each of the three classes, and such vehicles as obtain 
satisfactory records will be recommended by the judges for adop- 
tion by the Road Carrying Syndicate. A report on the trials will 
be issued by the judges and circulated by the Association. 

GENERAL REGULATIONS APPLICABLE TO ALL VEHICLES. 


(1) The vehicle shall be self-propelled and self-contained. It 
shall be propelled by mechanical power alone, but there shall be 
no restriction on the source of such power or the nature of the 
agents used. 

(2) The vehicle shall be capable of going anywhere that a horse- 
drawn vehicle carrying the same load is ordinarily required to go, | 
and of being placed in the same positions and withdrawn there- | 
from without external assistance. The particular manceuvre most | 
generally called for is to work into and out of a loading berth | 
when cramped for room. This requirement arises in the case of 
embayments, or of confined spaces between other vehicles in a line | 
receiving or discharging goods. Carters usually back into such 
positions obliquely, and bring the vehicle into line by turning the 
leading wheels at right angles to the rear wheels and again backing, 
pret — to competitors to perform the mancuvre as they 
thi 


Hill-climbing at Everton Brow ; | 
1 to | 


(3) The vehicle shall be capable of working into and out of an 
embayment of one and a-half times its own length. 

(4) The vehicle shall be capable of starting from rest on and 
mounting a gradient of 1 in 9 (sets). 

(5) The capacity of any water tanks, whether the same be fitted 
for feed, cooling, or other purposes, shall suffice for a run of 
fifteen miles on the basis of the consumptions during the trial runs, 

(6) Such portion of the platform of the vehicle as is designed to 
carry the load shall be level, and the height of the floor-line, 
measured either when light or when laden, shall be not less than 
3ft. 6in., and shall not exceed 4ft. 3in. 

(7) The vehicle shall conform in all respects to the requirements 
of the Locomotives on Highways Act, 1896, and, in the case of its 
being oil-propelled, of the ‘‘ Regulations as to Petroleum” issued 
by the Home Secretary under Section 5 of this Act. In Class C, 
intended for vehicles for export to the Colonies and abroad, there 
is no tare limit, but the other regulations must be adhered to. 

(8) All working parts shall be properly encased, 

(9) The boiler, tanks, oil baths, and connecting pipes shall be 
fitted with drain plugs at their lowest points. 

(10) The cross section of any pipe connecting two tanks shall be 
= less than that of the pipe provided for filling the first tank of 
the two. 

(11) Provision shall be made to lock the compensating gear. 


VEHICLES ELIGIBLE FOR COMPETITION, 


Mini Mini 
Class.) Load, | M@ximum platform width of driv- Speed. 
| area. ing tires. 
Tons Tons. | Square feet. Inches. Miles per hr. 
A 15 2 45 3 8 
B > 3 75 5 5 
c | 5* | Nolimit | 5 6 5 
Minimum. 


RULES AND CONDITIONS. 


(1) The vehicle shall carry the weight of goods specified for its 
class, any excess weight in Class C being declared in advance by 


| the competitor, throughout the continuance of the trials. 


(2) Each competitor shall himself make all arrangements for the 


| necessary staff and appliances to work his vehicle or vehicles. 


Accommodation for the vehicles, in Live: 1, Manchester, and 
Blackburn, will be provided by the Association. Vehicles intended 
for trial shall be registered as “‘ arrived,” at the Liverpool depdt, 
not later than noon on Friday, May 3l1st, 1901. The Association 
will arrange the supplies of water at intermediate depdts. 

(3) Two official observers will accompany each vehicle during 
the trial runs, to take notes of behaviour, fuel and water consump- 
tion, &c., and no repairs will be permitted without their knowledge 
and consent. 

(4) Any vehicle withdrawn from competition duri 
except under the written authority of the judges, shall 
for a prize or for commendation. 

(5) Twenty half-plate photographs of each vehicle shall be fur- 
nished by the competitor not later than May 16th, 1901. These 
must be delivered in good order at the Liverpool Royal Institution, 
addressed to the honorary secretary, Liverpool Self-propelled 
Traffic Association. 

(6) Entries shall be made on printed forms—to be obtained from 
the honorary secretary—and shall be accompanied by an entry fee 
of ten guineas per vehicle. Entries will be oesived, under cover 
of a registered letter, by the honorary secretary, Liverpool Self- 
propelled Traffic Association, the — Institution, Colquitt- 
street, Liverpool, any time prior to twelve noon on the last day of 
April, 1901. 

(7) A complete list of particulars, together with tracings or blue 
prints of the general arrangement and principal parts, shall be 
lodged with the honorary secretary not later than Ps 16th, 1901, 
and further detailed drawings shall be submitted to the judges, 
in confidence, if required, while the trials are in progress, or at 
their conclusion. The description must be printed, and two 
hundred copies must be jaredchod. The particulars required are 
those enumerated in the section entitled ‘‘The Competing 
Vehicles,” in the report on the 1899 trials. 

(8) Each competitor shall arrange to have his vehicle or vehicles 
ready for inspection by the judges, at 3 p.m., on the afternoon of 
Friday, May 31st, 1901, in the Liverpool depdt, when the dimen- 
sions, capacities, and weights will be taken by the observers. 


the trials, 
ineligible 


(9) All vehicles shall be stored over-night at the depdt or depdts 
provided by the Association, : 


(10) At the conclusion of the trials, any vehicle, or motor, or 
part thereof, shall be opened up, in confidence, for inspection by 
the judges, if required. 

(11) Each vehicle will be allotted an official number, which shall 
be displayed during the continuance of the trials. Competitors 
must provide toe hited or plates, each lft. square, with their 
number painted in black on white, the figures to be not less than 
Sin. deep, for attachment in the front rear of their vehicle. 

The judges reserve to themselves the right of absolutely dis- 
qualifying any competitor for any infraction of these rules. Whilst 
obeying in all respects the instructions of the judges and the con- 
ditions of the competition generally, it is to be fully understood 
and agreed by every competitor that no responsibility, legal or 
otherwise, is to attach either to the judges or the Liverpool Self- 
propelled Traffic Association, in respect of ar bay or for any 
damage or injury caused to any person or thing, but that all 
responsibility of every sort and kind, whether pecuniary or other- 
wise, and all risk of damage to the competing vehicle, is to attach 
to the competitor, and is to be borne by him. 


The following are the points which will be taken into 
consideration by the judges in making the awards: 


(a) Cost.—Prime cost ; economy of working, including attendant-. 

(b) Covtrol.—Stopping, starting, changing speed, steering and 
reversing, particularly under adverse conditions such as on inclines, 
in confined spaces, or on greasy surfaces. 

(c) Working.—Adhesion on greasy surfaces when light and when 
laden ; noise, smell, visible vapour, dust or other nuisance when 
travelling ; number of mechanical operations requiring attention 
from the driver; efficiency of pasion: time occupied in pre- 
paring the vehicle for service on the road ; s -within legal 
limits ; ability to travel between the depéts without taking or 
receiving supplies of fuel, oil, gas, electrical or chemical materials 
or electrical current, water, or of any agent employed for actuating 
the motor or assisting its working ; ability to travel between the 
depSts without stopping to effect repairs, adjust parts, apply 
lubricants, or for any other purpose or cause not provided for in 
theitinerary ; freedom from a breakdown of any nature. 

(d) Construction.—Ratio of tare to weight of freight carried 
during the trials ; percentage of total weight on driving wheels, 
when light and when laden ; ratio of available platform area to 
extreme moving area in any horizontal plane ; efficiency of wheels; 
nature and efficiency of gearing ; strength of frame and working 
parts; quality of workmanship; efficiency of springs ; freedom 
from complicated or over-refined parts ; facility with which repairs 
can be effected ; capacity of bunkers or oil tanks. 

(¢) Steam-propelled cehicles.—Provision. to secure invisible exhaust ; 
ample supply of steam ; action of feed-pumps or injector, and ease 
of control of water-level ; consumption of fuel and water per mile ; 
leakage of steam or water ; arrangements for stoking. 

(f) Otl-propelled cehicles.—Nature of variable speed arrange- 
ment, and smoothness with which changes of gear are effected ; 
carburettion ; ignition ; circulation of cooling-water, and quantity 
required ; consumption of oil per mile ; leakage of pipes or tanks. 

(g) Electrically-propelled vehicles, —Battery power to travel forty 
miles on one charge; nature of the arrangements for varying 
discharge-rate ; method of carrying the battery and replacing 
same ; simplicity of controller; B.T.U. per mile. 

The decision of the judges, expressed in writing on any point, 
shall be final and binding on all parties, and they may withhvid 
any award or any portion thereof. 


Or the six new large locomotives ordered from Bald- 
wins, of Philadelphia, for the very fast “Atlantic City Flyers” two 
have been delivered to the Atlantic City Railway, and will be at 
once put into service, as the fast trains between Camden and 
Atlantic City are to be put on much sooner this year. With these 
very powerful engines the First Vice-president hopes to maintain 
their ne ge for punctuality with much heavier trains, though 
still booked at 66°6 miles per hour, start to stop, with many level 
crossing delays and a run through crowded streets at each end. 
These high-speed services have resulted in the development of a 
very paying traffic, the “Flyers” in 1898 earning an average of 
2°90 dols., and in 1899 2°96 dols., per train mile, which the officers 
look upon as satisfactory. The rush of passengers compelled the 
Atlantic City Railway to make preparations last autumn for heavier 
trains this season, and before ordering these new locomotives 4 
series of trials with No. 1028 with a 6000-gallon tender were 
made. These showed that with some 330 tons of coaches it 
evaporated from 5348 to 5400 gallons on the run of 554 miles in 
50 min., inclusive. The new locomotives have specially large ten- 
ders, and when they are in service we hope to illustrate them, and 
give some details of their actual work, 
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LETTERS TO THE EDITOR. 


do not hold ourselves le for the opinions of our 


NAVY BOILERS. 


Sm,— From the following statements you will see that | am not 
one of the Belleville enthusiasts, After having carefully reviewed 
the opinions and discussions in your and many other papers, I wish 
tosay just word. P 

The ideal boiler of the future generation must satisfy the follow- 
ing conditions :— 

(1) It must be an economical steam raiser. 

(2) It must be capable of raising high steam pressure. 

(3) It must give dry steam always. 

(4) It must keep a constant and steady pressure under any con- 
dition of working. 

(5) A little care, slight repair, and easy supervision are essential. 

(6) When exploded the destructive effect upon property and loss 
of lives should be minimum with a given amount of the energy 
stored. 

“) It must be able to supply a sudden demand due to some 
exceptional incident, at least for a short duration of minutes. — 

(8) Quick steam-raising quality is vital, for naval vessels especially. 

(9) It must occupy the smallest space and must have the minimum 
weight for a given power. 

(10) The structure as a whole must be strong and compact. 

(11) When due time of repair comes, it must be easily effected in 
its place, or, if not, it must be capable of removal with the least 
work and expense. 

(12) As applied in a navy, the materials used for construction 
must be easily obtainable, and at least vital parts of details must be 
of such a form that materials at hand may be utilised for repair 
and alteration, 

Some of these are antagonistic to others, and a few necessary 
qualities for a special type of vessels can only be satisfied by the 
sscritice of other comparatively unnecessary qualities. The Belle- 
yille boilers satistied too few of the above. Someone says that the 
economy of coal is not necessary as compared with that of weight, 
but a high consumption of coal means heavier weight of machinery, 
after all. 

Judging from the tables of Sir J. Durston and Mr. Oram’s papers, 
we can see that the curious feature of the Belleville boilers is that 
the coal consumption at lower cruising speed is generally higher 
than that at higher powers. From a naval point of view this is 
of paramount importance, because the fleet does not run with 
the maximum power of engines usually. Let me prove the fact by 
the following table, which is compiled from the results given by Sir 
J. Durston and Mr. Oram :— 


Coal (pounds 


Name. | Class. Power. | Speed. per L.H.P. per 
| | hour). 
Powerful F.C.C. | 5044 | 2-06 
Terrible 5,084 12-8 2-30 
| 18,500 20-0 () 1-71 
Andromeda | st 3,385 | 12-9 1-98 
| | 12,621 19-31 1-7+ 
Diadem | 8,315 -- 2-21 
12,813 _ 1-61 
Europa 8,302 2-24 
ie 12,739 1-94 
Ariadne = 8,754 13-3 2-02 
19,156 20-96 1-66 
Argonaut 3,814 12-5 2-02 
13,815 19-83 1-60 
Ocean F.C.B.5 2,767 1l-4 1-84 
10,314 16-3 1-61 
Goliath | 2,307 11-7 1-73 
10,413 17-32 1-54 
13,918 18-4 1-91 


” ” 


Now, Sir, if you calculate the weekly or monthly waste due to 
these slight differences of coal consumption, you will find what 
they involve. From point of economy a small fraction of the 
difference will mean a tremendous waste of gold. Now let us turn 
our eves on the table of our old friends, the Scotch or marine 
cylindrical boilers 


Coal (pounds 

Name. Class Power. per [.H.P. per 
hour). 
Magnificent F.C.BS 16,116 1-68 
” } ” 10,333 2-33 
| 12,173 2-22 
Majestic | a 6,094 1-83 
” 99 | 12,554 2-62 
Diana | 8.C.C, | 4,916 1-47 
| 8,252 2-25 
Eclipse | 4,855 1-87 
Venus 8.C.C, 4,876 1-60 
8,204 2-28 


This table shows conclusively that cylindrical boilers are more 
economical at low powers. That is what ought to be, because, as 
we know, the design of main engines gives more favourable con- 
dition for the economical working at lower powers. Therefore, 
until some point where the cylinder ratio will become able to use 
heat energy economically we can safely say that: Warship engines 
~main and auxiliary—consume more steam per horse-power at 
higher power than at lower power. 

Let T= Total consumption per hour at a low power 
M = Total consumption of main engines 
A = Total consumption of auxiliary engines 
W = The equivalent consumption due to the external 
radiation, conduction, leakage, &c., 
and T!, M!, Al, and W!, to denote same things at a higher power. 
Then we have— 
M! > M, Al > A, and W! > W, 
and from the second table we can say that— 
Therefore— 
T! (M1 + Al + Wl) = T- (M+ A + W), 
ut from the first table we have-— 


< 
Therefore— 
T-(M+A+W)> (M!'+ Al + W)), 

Now, the difference, T — (M + A + W), can be accounted as the 
waste due to the low efficiency of boilers, the quality of coal used, 
the skill of the attendants. 

In a given vessel the losses due to last two causes can be assumed 
always the same for all powers. Hence the low efficiency of the 
Belleville boilers at low powers is clear. As to the improvement 
of the efficiency conforming with the conditions of the ideal boilers, 
I must ask the opinion of your able readers. As my own opinion, 
the types like Babcock and Wilcox’s boilers will have the great 
future. E. Opaarrt, I.J.N. 

London, June 4th. 


ENGINES FOR ELECTRIC TRACTION. 
Sir,—In view of the bt references to the Glasgow 
‘tramway engines, and particularly to the crank shafts for same, 
and the generally apparent absence of acquaintance with the 


actual circumstances of the case, though Mr. Parshall’s specifica- 
tion was given in full in your issue of August 25th, 1899, it might 
be of interest to your readers if you reproduced the enclosed 
sketch of the crank shaft, to scale, which was made at the time, 
the figured dimensions being those given in the specification. The 
engines were to be of the three-cylinder three-crank compound 
ty 


it has been plunged, mainly by the efforts of the incompetent to 


make some money easily out of a new industry. 

But we have some reason in asking to be saved also from our 
friends. In your description of the two best forms of generator 
there is some indication that you have not a very full practical 
experience of the subject, or a very wide acquaintance with the 


, to give 4000 indicated horse-power at 75 revolutions, and | various forms of generator that have been made. The advantages 


drive a fly-wheel and dynamo at one end. The unusual propor- | stated as the property of the “carbide to water” are all pos- 
tions will be at once seen from the sketch, and it may be added | sessed by at least one of the “‘ water to carbide” type; and in 
that press fits were called for to the exclusion of shrinkage, in | the recommendation of the ‘flooded compartment” apparatus 


putting the parts 
simple as that of tl 


ether. It is evident that the case was not so there is no indication that some of the worst acetylene generators 
e horizontal engines described in Mr. Day’s | at present on the market are not included, seeing that in some of 


useful articles, the sizes of shafts for which, though much larger | these the compartments are flooded at each fall of the bell, with 


than used in this country for mill engines of the same type and 


ower, do not differ greatly from those which would be adopted | thought out and built—in a mechanical sense. 


| 


more than sufficient water to decompose the charge, and are well 
In fact, two of the 


vy any competent designer, given the weight to be carried and | best generators at the present moment could not be made to come 


the span between the bearings. 
Referring to the interesting information contained in Mr. Day’s 


2 
& 
x 


under either of the descriptions given. ‘ 
The names of these generators are at your servic2, and | have 


13t¢ Low Pressure 


2°4Low Pressure 


| 


2 

j 
N.B Specificationlalls for a Coupling 
Crank-pin 20x12 Crank 412, Crak-pint2*/2 


between Fly-wheel and Generator 


Balanced Discs. 
| 


NB. Specification does not say whether Crank-pins 


are to be fixed in both Discs.orlooseinOne 


CRANK SHAFT, GLASGOW TRAMWAY ENGINES 


articles regarding the details of American engines for traction | 


work, there seems to be quite as much toavoid as to imitate. 
construction of the fy-wheels, for example, though cheap, is far 
from suited to the duty, and, as Mr. Day points out, is such as is 
found only in old beam engines in this country. The common 
slow-speed pendulum governor, driven by a single belt, seems also 
sadly out of date, and would not be accepted here as either safe 
or efficient. Mr. Day’s articles confirm the impression I have long 
had after seeing a good deal of American machinery, that the 
danger of the American competition in engines does not lie in any 
superiority, or even equality, of the engines themselves as compared 
with those built here, but in the greater attention given to 
economical and systematic manufacture, and the ability, far sur- 
passing our own, shown by the Americans as salesmen. The 
greater experience they unfortunately have in the class of work 
particularly under discussion is also worked for all or more 
than it is worth, but it must not be forgotten that the 
character of the users has a good deal to do with the success or 
otherwise of machinery, and there is room for a strong suspicion 
that American users are more ready, and perhaps more able, to 
make the best of a fairly efficient engine or machine, and less in- 
clined to captious criticism, than purchasers in this country, who 
too often seem at best to be willing to allow a machine to work 
well in spite of them, but not ready to give it that intelligent 
supervision which even the best machinery unfortunately requires 
to produce the best result. From this point of view it will be 
instructive to watch the results obtained from the American 
engines sent to this country —so far, almost all—for electric traction 
work, and at the instance of electrical contractors or engineers 
with American experience. 


June 2nd. OBSERVER, 


THE ENEMIES OF ACETYLENE. 

Sin,—We have read with considerable interest an article en- 
titled ‘‘Some more Enemies of Acetylene,” and wish heartily to 
endorse most of your conclusions, 

We do not, however, agree that even for the largest installa- 
tions the non-automatic battery of hand-fed generators is the best, 
but would point out that in actual practice it is far more economi- 
cal and satisfactory to use a large-size automatic apparatus, feed- 
ing in its turn into a storage holder of the requisite capacity. 
This, of course, provided-that the automatic apparatus is of the 
flooded compartment type, and works on the principle advocated 
by Professor Lewes and other experts, that in which water ‘‘ rises 
slowly round carbide without ever being driven back from it,” and 
without the carbide being lifted from the water. 

The apparatus also should be constructed, as is easily possible, 
without any mechanism of any kind whatever, as, however well 
designed and constructed the mechanical working of an automatic 
machine, it is bound some time or other to require skilled atten- 
tion, which is not usually procurable in country villages or 
colonies. 

The advantages of this system over the entirely non-automatic 
apparatus are :—(1) Reduction in first cost ; asa holder is required 
as much smaller than the maximum as the total capacity of the 
generating apparatus, which in its turn would cost no more than 
the generating part of the non-automatic plant. (2) Much less 
time and attention are necessary. The apparatus could be charged, 
automatically fill the holder, and then re-charged and left to 
supply the holder automatically as the latter became exhausted. 
(3) There would be much less sludge and less volume of water 
wasted than in a hand-fed carbide to water apparatus. (4) And 
this is important, more gas per lb. of carbide is obtained from the 
use of the apparatus on the principle mentioned above than in the 
carbide to water system. In using the latter the generator water 
which runs to waste carries off with it its own bulk of dissolved 
acetylene gas, and unless treated with care this may constitute a 
real source of danger. 

It is true that a somewhat purer, or rather cooler, gas is obtained 
in the first place from the non-automatic system, but with the use 
of proper condensers and purifiers with the other system this 
difficulty is done away with. In either case purification is neces- 
sary. For our own part, we use a mixture of chloride of calcium 
and chloride of lime under the name of the “ Thorlite Purifying 
Material,” which has been found very successful. 

We may say that we have erected several installations on the 
lines recommended above, which have been uniformly successful in 
operation, the most recent being one at the Park Foundry, Belper, 
for Messrs. Smedley and Co., Limited. 

As to prospects of reduction in the price of carbide, we believe 
it will be cheaper shortly, but not much, as the demand naturally 
grows with the increased supply. We cannot too strongly point 
out the necessity of obtaining a good quality of carbide, even if it 
is a little higher priced than inferior makes, of which there are un- 
fortunately several on the market at present. 


LOCKERBIE AND WILKINSON, Lrb., 


(Acetylene 
Per E. L, LEVETus. 


Birmingham, June 7th. 


Str,—In your issue of June Ist, under the heading ‘Some 
more Enemies of Acetylene,” and still more happily in the former 
article, you have shown some of the difficulties that have been, 
and are still being in no less a degree, placed in the way of those 
firms who have a desire to see acetylene lighting placed on a sound 
technical basis, and taken out of the realm of empiricism into which 


The 


no doubt that their respective manufacturers would be glad te 
give an exhibition of their excellence. When one considers that 
or perfect generation of acetylene it is only necessary to remove 
the heat of the chemical action before it has time to accumulate 
and cause a high temperature, it is obviously incorrect to say that 
this cannot be done in any of the different types of generator. 
That it is neglected merely indicates incompetence or ignorance 
on the part of the makers. W. Doman, 
Dashwood House, New Broad-street, E.C., 
June 8th. 


A CENTRAL STATION ELECTRIC PLANT 
OPERATED BY A GAS ENGINE.* 


OUR company, as well as others, has had ‘its experience with 
manufacturers of electrical machinery and their representatives. 
So we have Lad with the public, who generally want what they 
have not, whether good or bad. For this and other reasons we 
had concluded that some one would build an electric light plant in 
our city, and that possibly it would be better for us to do it, and 
if so, we would operate it with a gas engine, a consumer, instead 
of with a steam engine, a competitor. 

In the summer of 1890 the last applicant came into our field and 

asked our city council for a franchise to operate an electric light 
plant. We introduced an ordinance for the same 7 on the 
same evening, and both were granted a franchise. We at once 
prepared to install the plant we now have in operation. As elec- 
trical engineers appeared to believe a gas engine too unsteady to 
furnish power successfully for an electric dynamo, to make doubly 
sure, our order for the ry inery included a jack shaft 
14ft. long and 4in. in diameter, on the centre of which was placed 
a 2000 lb. balance wheel, turned true and perfectly balanced. On 
one end of this shaft was placed a driving pulley and on the other 
end a clutch pulley, with the belt extending from the engine to 
the driving pulley and a belt from the clutch to the dynamo. 
This resulted in giving us an almost, if not absolutely, steady 
power. 
' We manufacture gas from what is known as second-pool Pitts- 
burgh coal, and an average yield of 4#ft. of gas to the pound. 
Nine hundred feet of this gas consumed in our engine per hour 
furnishes power for sixty 6, ampere, 45 volt, arc lamps, over 
twelve miles of wire. Our engine gives us very little trouble, is in 
good condition notwithstanding its ten years’ use, and looks as if 
it might do service for twenty years more.- Our lamps are seldom 
dark, as the following extract from the last three years’ report 
will show :— 

‘Lamps dark in 1897, six hours ; in 1898, three hours ; in 1899, 
eleven hours.” 

I have been running steam engines for thirty years, gas engines 
for ten years, and in the light of this experience, were we install- 
ing power fcr any purpose, and especially in connection with a gas 
company, we would not for a moment think of accepting a steara 
— free of cost instead of paying a fair price for a gas engine, 
and the larger either plant the more certain should we be of select- 
ing the gas engine. We should do this for many reasons, the 
principal of which are economy and convenience. 

I can see no reason for a gas company employing a steam engine ; 
in fact, it is an admission that gas engines cannot do the work. A 
gas engine can do any work a steam engine can do, and do it more 
conveniently and more economically. We run them all over town 
for all purposes. We have two engines, a 40 and 20, running 
machine shops, and each of them have in connection an incan- 
descent dynamo, furnishing their own light. Of course we put 
them both in ; have been running two or three years, and give ex- 
cellent satisfaction. Of course we had a lot of trouble early in 
our experience, but it was for want of knowledge, and if we had 
selected a man who was to run our plant, sent him to the shop 
where engines were being made and tested, and allowed him to 
remain there a month, it would have been money in our pocket. 

The average gas consumer cannot be expected to give the sub- 
ject of gas consumption the consideration necessary to determine 
the advantages of its use, and the gas company should do it, and 
be able to demonstrate its advantages without the loss of time or 
expense to the consumer, and should have employés who could 
and would assist consumer in understanding its uses and advan- 
tages. This can best be done by the company taking its own 
medicine. There can certainly be no doubt of the advantage to 
the average gas consumer of the use of the gas engine, the range, 
the water-heater, and the incandescent gas lamp, where a good 
quality of gas is furnished at a fair price, both of which the public 
have a right to expect ; and it is certainly largely to the interest 
of the company to meet this demand. 


NavaL ENGINEER APPOINTMENTS. — The following engineer 
appointments have been made at the Admiralty :—Fleet engineers: 
J. W. Hole, to the Pembroke, for the Duncan; T. H. Hyde, to 
the Duke of Wellington, additional ; and W. J. Maudling, to the 
Duke of Wellington, for the Hercules, to date June 7th. Chief 
engineer: A. F. Kingsnorth, to the Vivid, for the Harrier, to date 
June 7th. Engineers: W. Rattey, to the Gladiator ; W. C. John- 
son, to the Ariadne ; and C. Laughton, to the Vindictive, to date 
June 12th. Assistant-engineers: R.S. Pearce, to the Gladiator ; 
J. T. Shirvell and C. E. M. Roe, to the Ariadne; 8S. M. B. Laverne, 
to the Vindictive ; G. J. Sisley, to the Perseus, and P. D. Church, 
to the Prometheus, to date June 12th, 


* From a paper by J. C. Small, read at the annual meeting of the 
Western Gas Association, of Chicago, U.8.A., in May, 1900. 
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RADIAL DRILLING MACHINE 


G. F. SMITH, LIMITED, HALIFAX, ENGINEERS 


PILLAR RADIAL DRILLING MACHINE. 


Tue engravings on this page illustrate a pillar radial drilling 
machine, made by G. F. Smith, Limited, Paragon Ironworks, 
Halifax. The advantage claimed for the design is that owing 


to the driving gear being arranged on the head of the pillar | 
& 8 8 P | T slots on the top and front side, with a facing at one end for 


instead of with the cone in the bracket at its base, the 


the proper position, but it is free to rise and fall, a screw and 


nut shown on the front elevation which is driven in either 
direction by the reversing gear at the top of pillar being pro- 
vided for that purpose. An enlarged view of the gear is shown 
in Fig. 3. The arm can be fixed at the desired height by 
clamping screws in the split lugs. The base-plate has planed 


shaft, rotated by a three-step cone and belt at the left. gj 
of carriage. 
The reversing of the spindle is effected by three mi 
working together, the direction of being 
by the clutch which engages witheither the top or bottom wh 
The feed nut for the spindle screws is adjustable, being a 
in two pieces so that any slack or wear on the clutch can be 
taken up very readily. The spindle runs ina revolving bus} 
in the bottom bearing, so that the only wear it is subject tg 


Front Elevation. 
Fig. 3—REVERSING GEAR 


is by reason of its vertical traverse. This bearing is split, 
and is provided with gripping bolt, so that any wear on the 
bush can be taken up. The design and proportioning of this 
| machine appear to be very good, and we should expect it to 
| turn out accurate work. 

| 


| THE NICOLAS RAILWAY. 

| THe Russian Ministry of Ways of Communications is now 
|engaged in considering the question of re-building the 
| Nicolas Railway, which connects St. Petersburg and Moscow, 
| The length of this line is 404 miles. The question of re- 
| construction was brought to the front by the difficulties in 
| transporting freight at the beginning of the present year. 
| The Nicolas Railway ought to be able to deal with 600 goods 
wagons, but only 150 could be received in Moscow for further 
despatch. The result naturally was that the other lines 
converging in Moscow were brought almost to a standstill, 
and freight took one month to reach the port of Reval by way 
of St. Petersburg. This state of affairs led to collisions and 
| derailments, and the delay was increased. It is said that the 
dislocation in the traffic was caused mainly by the fact that 
freight was brought in on certain days in too great quantities, 
and that this gave rise to difficulties in getting it away from 
Moscow and other important stations. Should this line be 
re-built, its length will no doubt be increased, so that at 


least one or two important towns at present untouched by 


torsion of the vertical shafts inside and outside the pillar is carrying the cone bracket. The machine has eight changes | the railway may be brought within its reach. It is com- 
50T = 
T 
-@ = 
y 
LE | 
| | 
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| 
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A | 
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Worm wheel Front Elevation. : 
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reduced, and a steadier cut is obtained. The arrangement of 
these parts is clearly seen in the section through centre of 
pillar in Fig. 2. 

The inside pillar is bo!ted to the main base-plate, and carries 
a loose sleeve, having at its lower end, it will be seen, a worm 
wheel for swinging the arm by means of the worm and shaft 
shown. The worm can be easily disengaged by excentric 


throw to allow of the arm being moved by hand if required. 
The outer pillar issecured by four bolts which fit in a machined 


T groove turned in the base, and can be gripped fast in any 
position. The arm does not move radially on the pillar, a | 
slot being planed on one side with suitable key to keep it in| 


os” 
Fig. 2—RADIAL DRILLING MACHINE 


of speed, four with single speed and four with double gear. 

The carriage has a longitudinal traverse by rack and pinion, 
actuated by the balance wheel in front, placed so that it 
is within easy reach of the workman. All the motions of the 
machine are within easy control of the operator, either to 
revolve the arm, move the carriage, feed the spindle down, or 
revolve the spindle when tapping. The arrangement of the 
double gear on the carriage is similar to that on a lathe head- 
stock, the back gear being thrown in and out by excentric 
shaft, and the wheels locked when for single speed by a T 
head bolt, which grips the two large wheels fast together. 
The spindle is fed vertically by a screw, driven from a worm 


monly reported in Russia that when the constructor of the 
line asked the Czar Nicolas what direction the future line 
should take, his Majesty answered by laying a ruler upon the 
map of Russia and then drawing a straight line from St. 
Petersburg to Moscow. This fact accounts for the relatively 
small part hitherto played by the Nicolas Railway in deve- 
loping the region through which it passes. 


Tue Government of India has sanctioned the cost of 
bid proposed reconnaissance for a light railway from Salem to 
tur. 
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SOME LIGHT MOTOR CARRIAGES. 


We are enabled herewith to give particulars and illustra- 
tions of three of the carriages which on the recent 1000-mile 
trial showed by their performances that they had passed the 
ox rimental stage. The New Orleans voiturette may be 
taken as an example of an inexpensive car to carry two 
rsons. It is of the light oil class, with air-cooled cylinder 
and belt-driving, and weighs about 4cwt. There are a few 
novel features in the design of the engine, namely, the method 
ofattaching the cylinder to the crank chamber, the means 


carriage the engine is shown with the bonnet removed. It 
will be seen that the cylinder cover and barrel are secured to 
the crank chamber by a clamp. By simply unscrewing the 
set screw on top of the combustion chamber, loosening the 
eye bolts and detaching the induction and exhaust, the clamp 
can be removed, allowing the cover and barrel to be dis- 
mounted. The engine is carried by six brackets bolted on a 
rectangular tubular steel frame, upon which the body of the 
carriage is mounted. The carburettor is of the ordinary float 
feed type. The steering gear is of modified Ackermann pattern, 
and is controlled by a wheel in front of the driver. This 
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of giving ready access to the induction and exhaust valves, 
and the manner of cooling the cylinder and crank chamber. 
The motor is capable of developing 34 horse-power, is provided 
with electric ignition, and is kept cool by a fan driven from 
the periphery of the fly-wheel. On the engine shaft is a 4in. 
driving pulley, from which a 2in. crossed belt transmits 
power to three 7?in. wood pulleys on the countershaft. Of 


these pulleys one runs loose and the other two, the high and | 


low speeds, are fixed. The slow-speed pulley is secured on 


Fig. 1—LONGITUDINAL SECTION OF CRANK CHAMBER 


the shaft and the fast-speed pulley on a sleeve, upon which 


the loose pulley runs. The motion of the countershaft is 
tunsmitted to the driving axle by one of two pairs of spur 
wheels, which are always in mesh, but are of different ratios. 
Either of the pinions can be caused to revolve with the 


countershaft by a feather operated by the driver, so that the | 
liability to fracture the teeth when changing speeds is | 


obviated. The spur wheels surround the differential gear. 
The car has two speeds, 64 miles and sixteen miles an hour. 


Fig. 2— TRANSVERSE SECTION OF CRANK CHAMBER 


Tn Figs. 1 and 2 are shown sections of the crank chamber. 
The ports A and B are open to the atmosphere, but are 
Covered by fine gauze diaphragms T T to keep out dust. 
Attention should be called to the means employed for lubri- 
cating the crank and cylinder. The annular groove C, in 
Which the lower edge of the piston dips, is wider than the 
thickness of the piston and is kept full of lubricant, which is 
Picked up at each stroke and distributed over the bearings 
and cylinder walls. An oil bath at the bottom of the crank 
chamber lubricates the crank pin. In the front view of the 
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om is built by Burford, Van Toll, and Co., of Twicken- 
am. 
We give below an illustration of the 1900 pattern Daimler 
| car which we described in our second notice of the 1000 
miles run—see page 509 ante. Acarriage which has been 
largely discussed on account of the remarkable speeds which 
it developed on the run, is the 12 horse-power Panhard, the 
| property of the Hon. Charles S. Rolls, and manufactured by 
the firm of Panhard et Levassor, Paris. 
pheton pattern, carries four persons, and weighs a ton. It 
is propelled by internal combustion engines using petroleum 
spirit. There are two pairs of twin-cylinder vertical engines 


arranged in front of the dashboard, longitudinally on the 


centre line of the carriage. Their speed can be varied from 
500 to 1300 revolutions per minute, and the carriage has four 
gears—ten, twenty, thirty, and forty miles anhour. In con- 
nection with these engines there are some unusual features. 
They have specially designed carburettors, by which warm air 
can be mixed with the petrol vapour, and the petrol is fed in 
at atmospheric pressure. Two kinds of ignition apparatus 
| are provided to each cylinder—electric and incandescent tube. 
| The electric current is derived from batteries. This dual 
arrangement minimises the possibility of breakdown owing to 
the failure of either ignition system, but the electric ignition 
| also has another advantage, namely, that the speed of the 
| engines can be controlled in a large measure by varying the 


| 
| 


| 
| 


time of ignition. The motor cylinders, it is almost needless 
to state, are water-cooled. The cranks are lubricated mechani- 
cally, and the cylinders are kept well oiled by splashes from 
the crank chamber. The change-speed gearing consists of 
four spur wheels, which can be moved longitudinally on a 
square shaft and transmit power to a second set of wheels 
which are secured on a parallel shaft. The latter in turn 
drives by means of bevel wheels the differential gear on the 
countershaft from which the power is transmitted by chains 
to sprockets secured to the driving wheels. The change- 


This car is of the | 


speed gearing is completely boxed in and runs inoil. The 
square shaft on which it is secured can be disconnected from 
the engine by means of a silent working clutch when changing 
from one speed to another. The carriage is provided with 
three powerful metal-to-metal band brakes, made in halves, 
hinged together and operated by an ingenious lever arrange- 
ment so that they act equally well whether the carriage is 
running forward or backward. On the recent run of the 
Automobile Club, one or two of the competitors would have 
appreciated a system of braking of this kind when climbing 
some of the steep hills. The wheels of the carriage are 
| built of wood with a steel rim fitted with Michelin pneu- 
| matic tires. These tires, we are informed, behaved remark- 
| ably well on the 1000-miles run, and were only punctured on 
| one occasion. The steering is effected by means of a wheel 


FRONT VIEW WITH BONNET REMOVED 


secured to a shaft which operates through a worm and worm 
wheel, the usual Ackermann lever system on the front wheels 
of the carriage. 


CLYDE SHIPBUILDING. 


Tuer Clyde shipbuilding output for May is a record figure, 
| no output, indeed, for any corresponding period in the his- 
| tory of the industry at all approaching it. The aggregate 
tonnage consigned to the waters of the Clyde, including that 
of several vessels launched on the last two days of the month 
| and not included in the newspaper returns, reached to 59,570 
| tons gross register, the figures in individual cases being, of 

course, only the builders’ estimate of the actual Board of 
| Trade measurement, which is made subsequent to the launch. 
| Sixty thousand tons may therefore be considered a fair 
enough computation of the month’s activity in clearing the 

stocks of Clyde shipyards. Unfortunately this activity is not 
| matched in anything like a commensurate degree by fresh 
| bookings, or by promptitude in laying new keels on the berths 
vacated. As far as reported, only some 10,000 tons of new 
work have been booked during the month—a sixth part of 
the tonnage sent off the stocks—and as bookings have been 
correspondingly scarce for three or four months past, it will 


DAIMLER (1900 PATTERN) CAR 


be understood that vacant berths and bare poles have begun 
to assert themselves in this head centre of shipbuilding. 
The reasons for this are, of course, complex, and -not _ 
altogether on the surface, but in the main they are easy of | 
explanation. 

Before, however, saying anything in this direction, a few 
outstanding features as to the May output may be of interest. 
Both in respect of naval and mercantile work the month’s 
activity in launching presents features of note. Fairfield 
consigned to their “native element” the first-class cruiser 
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Aboukir, of 12,000 tons displacement, and the torpedo boat 
destroyer Tiger, of 340 tons. The same day which saw the 
Aboukir launched, also witnessed the send-off of the 
merchant steamer Rowanmore, of 9200 tons gross, from the 
stocks of Charles Connell and Co., Whiteinch, and of the 
Ontarian, of 4500 tons gross, from the yard of Robert Duncan 
and Co., of Port Glasgow. Other large merchantmen 
launched during the course of the month were the Itolo, of 
5300 tons, by Denny and Brothers, Dumbarton; the Ajax, 
6800 tons, by Scott and Co., Greenock; the Vermont, 4270 
tons, by Barclay, Curle, and Co., Whiteinch ; the Tucapel, 
4000 tons, by Reid and Co., Whiteinch ; and the Hostilius, of 
3500 tons, by A. McMillan and Co., Dumbarton. 

A specially noteworthy item in the “make-up” of the 
record May output was the sailing craft Altor, launched by 
R. Duncan and Co., Port Glasgow. This vessel is for 
San Francisco owners, and is the largest steel four-masted 
barquentine ever built in this country for the lumber trade 
on the Pacific Coast. She is 255ft. over all, 44ft. beam, and 
193ft. depth moulded, her carrying capacity being equal to 
about 1,700,000 lineal feet of boards. The four immense 
steel pole-masts will be a particularly striking feature of the 
craft, and on the foremast yards will be fitted of such a 
length as to at once impress us with the tremendous spread 
of canvas to be carried ; the lower yard, for example, being of 
steel, and about 100ft. long. Other items of note were the 
paddle steamer Balmoral, launched by McKnight and Co., 
Ayr, for a South of England company, the engineers—and 
contractors—for which “flyer” are Hutson and Sons, 
Kelvinhaugh Engine Works, who are supplying engines and 
boilers, which they have undertaken shall send the vessel 
along at least at 20-mile speed ; also the palatial steam yacht 


Margurite, of 2000 tons, sent off the stocks by Scott and Co., | 
Greenock, to the order and design of G. L. Watson, the | 
famous Glasgow draughtsman, who in this, as in other | 
important contracts now being fulfilled on the Clyde, | 


has been commissioned by American millionaires. Of course 


Clydeside industry has been prolific as usual in the matter of | © 


launching trawlers, launches, sailing yachts, &c., all of which 
help to swell the aggregate tonnage, but tell in the reverse 


way in reducing the average tonnage of the individual vessels 


produced. 

The five months’ total output is, with the exception of that 
for the corresponding period of last year, the largest on 
record, but, as has been indicated, big aggregate output is 
scarcely the thing to be jubilant over in face of the dearth of 
fresh orders to make up for vacancies. The 10,000 tons 
which fill the measure of the new work booked during May 
consist chiefly of two steamers of 375ft. for the Anchor Line, 
and one of 220ft. for Langlands and Co., of Liverpool and | 
Glasgow. Other orders may have been secured, but none | 
have been authoritatively announced. The vacant berths 
and bare poles now plentiful all over the Clyde testify, in 
fact, to the continued absence of orders, and are only what 
we might expect after not only one, but three or four 
months’ marked cessation in placing new work. Although 
some reduction has been made in the price of steel plates, | 
which now stand at about £8 5s. per ton, and better delivery | 
can now be guaranteed, much more will be required ere ship- | 
owners are found entrusting their commissions to the | 
builders. Until coal is reduced in price and the carriage of | 
material is less exorbitant, steel makers—especially in the | 
face of arrears of contracts still to work off—will not be in a 

osition to make such reductions as will enable the ship- 

uilder effectively to tempt the hesitating shipowners. 
Unfortunately, the high wages prevailing in coal industries, 
the eight-hours’ day agitation, and the continued great 
demand, are considerations inducing coalmasters to keep up 
prices, and while this continues there seems little prospect of 
events taking the turn desired. 


TUNNEL UNDER THE SHIMONOSEKI STRAITS, 
JA 


Ix the “Notes from Japan” which we published some 
weeks ago, ourcorrespondent gave a description of the proposed | 
short length of railway and tunnel under the Straits of 
Shimonoseki, intended to connect the Sanyo Railway, which 
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is the most southerly line of the railway system in the main 
island of the Japanese Empire, with the Kynshiu Railway in 


AN EXPERIMENTAL LAUNCH. 


Mr. James Watt Bourton, Dee Lock, Chester, sends us 
particulars of an experimental launch which he has had at 
work for the past two summers. The boat is 16ft. long, 
4ft. 6in. beam, and the engine is of the tandem compound 
type, 24in. and din. by 3gin. stroke; there is no link motion, 
but a loose excentric. This is all that is required in so small a 
job, and such as Mr. Boulton has used in all his small road 
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the southern island. The annexed plan and section will give 


U TUBE LAUNCH BOILER 


engines of about thirty years ago with satisfaction. The 
boiler is vertical, 1ft. 6in. diameter and 2ft. 6in. high, and of 
the water-tube type, which he patented in 1883. Since that 
time he has made many of them, and they have never given 
any trouble. 

The working pressure is 150 1b., which is easily main- 
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TANDEM LAUNCH ENGINE 


tained with coke fuel, the use of which keeps the boat 
quite clean and free from smuts. The exhaust is put into a 
feed heater, and the blast in chimney is almost nil. The 
heating surface is a bare 9ft. The arrangement of the engine 
is very simple, one gland and a sleeve for connecting the two 
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a good idea of the project, and, as they are fully dimensioned 
and figured, no further explanation is needed. 


Tae new locomotive sheds, constructed for the North- 
Eastern Railway Company on the Argyle estate at Hull, have just 
been completed and handed over by the builders, 


cylinders together. Both pistons are on one rod, so are the two 
D valves; all the forgings are of mild steel, and the bearings 
large, and all adjustable. The little launch has been under 
steam on the Dee for thirty-seven trips, and has run 
1082 miles, and the consumption of coke has been 241b. per 
mile, lighting up, ranning, and standing. She is easily run 
single-handed, although there is comfortable seating room for 
seven people, which is often her load, 


DETAILS IN GAS ENGINEERING, 


At the meeting of the Western Gas Association, held jn Chi 
U.S.A., in May, Mr. F. H. Shelton presented a number of tin. 
details or “‘ wrinkles” in practice. Fig. 1 shows a very convenient 
vice for readily observing the strength of ammonia liquor wher de. 
is saved from the scrubbing apparatus. Into the cast iron ee 
A is fitted a 2in. tube B, threaded for connection with the .. 
flow pipe of a washer-scrubber. On the body restsa glass globe e. 
The ammonia liquor flows up through tke tube B, overtlowin, i c, 
the body A, and escaping through a lfin. pipe connected ay 
The hydrometer floats in the tube B, so that the strength of the 
liquor can be read at a glance through the glass globe. . 

A cheap thermometer arrangement is shown in Fig. 2, J, th 
gas Pipe where the temperature is to be observed a lin, hole i 
tapped in the top, and a bushing A, 4in. by lin., is inserteg rn 

viece of pire B, having a cap C, is inserted through the bushin 
ing held by a thread which screws into the bushing. he ra 

is filled two-thirds full of water, and a small cheap dairy thas 

meter inserted, being held by the cap D. When the cap is - 


Glass Clobe 
Q 
3 
6 
+h ‘ 
v 
+h - 
is. & 2 D 
2h Tap for 
pipe 
% 
» 
B g 
‘= 


Tap for IM pipe. 


Fiz. 1 


moved the thermometer bobs up and is readily taken out for the 
temperature to be read. By the use of a power brush machine 
the Milwaukee Gas Company is enabled to clean ten times as 
many meters per man per day as when the work was done by hand. 
The brushes have the wires set tangentially instead of radially. 
In most water-gas works, while a run is being made, the speed 
of the engine and blower is reduced in order to save steam and 
reduce wear and tear. This is usually done by a cord or 
leading from the operating platform of the gas apparatus to the 
engine regulator, but the gasmaker is very apt to jerk the cord, 
and turn the steam on too suddenly. Fig. 3 shows a device for 
preventing this, and which enables the engine to be started at any 
speed desired or for which the mechanism may be adjusted. A is 
a small cylinder working within one slightly tes , guided by 
wheels, and being in effect a small tin or galvanised holder working 


inatank. It is connected to a lever H, carried on a fulcrum J, 
which is attached to and operates the steam valve G, On the 
top head of the drum or cylinder A isa valve C, This valve 1s 
made of sheet iron, having an inner disc of sheet rubber, which 
seats, when the valve is closed, against a brass ring on the undef 
side of the head of the cylinder. The spring D on the stem of the 
valve is just strong enough to balance the weight of the valve, and 
to keep it closed. On the head of the cylinder is also a small air 
cock E. On the end of the lever is a counterbalance weight F, 
near the chain or cord P, extending off to the water-gas operating 
floor. $8 are two fixed supports to take the weight or strain of 
a lever H, and mechanism from the valve G, we ad the lever is 
own. 

In operation at the end of a blow the lever H is lifted up by the 
pull of the gasmaker on the chain P, and closing the throttle G, it 
at the same time lifts the cylinder A out of the water several 
inches. This momentarily forming a vacuum, the valve C opens 
and the air flows in until the air pressure in the drum or cylinder 
A is restored to the normal, when the valve C clcs2s, At the end 
of the run, when it is desired to open the throttle and speed 
the engine, the chain P is released, and the counterbalance F pul 
the lever H down again to its original position, but the return 0 
the cylinder A is slow and gradual, because of the compression of 
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ir within it and the air cushion thus formed between the sur- 
the - the water and the head of the cylinder. The adjustable 
ine o however, being slightly open, the air —— escapes 
Oo h it until the cylinder has settled down and into the position 
caves the throttle wide open. This is done in such a manner 
jor} the movement of the lever H is perfectly easy and gradual, 
es the re-admission of steam to the engine is entirely free from 
xtness. ‘The entire mechanism can be conveniently located 
§ me nelf attached to the wall at a point near the steam throttle. 
** snother engineer cuts a slot about lin. wide and din. high in 


one side of the iron coke wagons or buggies, used for charging the 
water-gas generators. The wagons are inverted truncated 
pyramids with bolten doors, and when the charge sticks, the men 
usually bang the side of the wagon, doing more or less damage. 
With a slot as above mentioned a bar can be used to start the 
load when it chokes, The new Amsterdam Gas Company uses the 
arrangement shown in Fig. 4 to secure a simple, convenient, and 
wsitive control over the steam supply to water-gas generators. 

e illustration shows the connections as applied to a Lowe 
machine, making down runs. The full steam pressure is carried 
as far as the regulator valve A. After passing through this valve 


Fig 


the steam pressure is communicated to a gauge B, placed in any 
convenient place on operating floor. Beyond the gauge in the 
steam line is placed a cock C, which may be kept open at any 
desired point. To it a pointer is affixed in connection with a suit- 
able scale, so that after it has been determined to what degree the 
cock C should be opened, it can be quickly set or re-set at such 
point at any time. With the above arrangement after it is found 
that a certain opening of the steam cock, and a certain inlet steam 
pressure give the best results, there is no difficulty in duplicating 
these conditions for each run, as the gasmaker has but to open the 
throttle A until the desired pressure is shown on the gauge B. 


Walk 


Outer Section 


In order to prevent trouble from anchor ice in gasholders or 
Rasometers, the arrangement shown in Fig. & has been employed. 
Around the walk of the tank are placed forged hangers A, which 
carry boards B cut and fitted to within 2in, of the outer side of the 
8asometer, This 2in. space is filled with a strip of ‘in. india- 
tubber, making a “ weather-strip” joint all round the tank, When 
Snow is shovelled off the crown of the gasometer it does not fall 
into the tank, and therefore the water in the tank is not chilled, 
and no extra amount of steam is required to heat the tank and 


customary way in heating the tank is to conduct steam under the 
surface of the water in the tank, and to insert elbows and nipples 
pontine to the right or left to induce a current and cause circula- 
tion. The steam so blown into the water is liable to heat the 
water near the surface, and to induce surface circulation only. In 
Fig. 6, over each steam nipple A is slipped a tee branch B, 
attached by a suitable bushing C, and having its outlet D pointing 
down to the bottom of the tank. This effects a more complete 
circulation with a less amount of steam. 

Indicating valves are used at Pittsburgh in connection with the 
purifying plant. This plant is of such a size as to require two sets 
of boxes, and the subdivision of the gas into two streams. When, 
at times, one set of boxes gives a little more resistance than the 
other, the gas takes the line of least resistance, and has a tendency 
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to principally go through one set. It is impossible to know of this 
condition externally, or until the one set shows foul gas much sooner 
than it should. This is corrected by inserting, in the run of the pipe, 
two indicating or sluice valves, one at the inlet of cach group of 
boxes. Each valve is simply a cast iron box, having in the upper 
rear corner a small transverse shaft carrying a light plate 
pendant from it. If both sets of purifiers give the same resistance 
they will each take the same amount of gas, and the indicating 
valve on each set will be opened to the same degree. If, however, 
more gas is going through one set than the other, one of the 
indicating valves will be more open than the other, whereupon the 
regular valve on the set of boxes that is taking the most gas is 
shut down somewhat, forcing the proper proportion of gas through 


m 


Fig. 7 


the other set. The shaft in the regulating valve comes through a 
small stufting-box and carries a pointer on the outside, so that the 
position of the plate inside is seen at a glance. 

The arrangement shown in Fig. 7 is used for draining off the 
heavy tar from the bottom of the hydraulic main. Here A is the 
main, B is the pressure equalising pipe leading to the tar gate F, 
C is the tar pipe, E the tar and water overflow to the tar well at 
the floor level, and G the overflow to the main tar well. At Disa 
—_ ljin. pipe from the bottom of the tar pipe, controlled by 
the cock H, and discharging into the funnel fa By opening the 
cock H at suitable intervals the heavy tar in the bottom of the 
main is drained off until the man sees water following, when the 
cock is closed until more tar accumulates. 


FRICTION OF STEAM PACKINGS.* 
By Cuas, Henry BENJAMIN, Cleveland, Ohio. 

Ir is generally conceded that one of the most serious frictional 
losses in engines and pumpsis that due to the rubbing of piston and 
valve rods in their stuffing-boxes, and that this loss varies with the 
kind of packing employed, the steam pressure, and the judgment 
of the engineer. 
The writer is not aware, however, that any experiments have 
been described which would show the extent of this loss and the 
law of its variation, The experiments described in this paper were 
made at the laboratories of the Case School by senior students, 
under the direction of the writer. The apparatus used was con- 
structed by Mr. E. O. Lieghley of the class of 98, and a few 
experiments were made by him. 
uring the past year Mr. G. 8, Beckwith, of the class of ’99, 
made a large number of tests with different varieties of packing, 
and the results seemed of such interest as to justify their presenta- 
tion to this Society, 
The general character of the apparatus is shown in Fig 1. It 
consists of a cast iron cy:inder, 6in. by 13in. inside, fitted at each 
end with a cover and stuffing-box suitable for a 2in. rod. The 


®asometer, Another gasholder device is shown in Fig. 6, The 


*The American Society of Mechanical Engineers. 


roportions of the gland, &c., were taken from those of a well- 
ioe engine. The rod was given a reciprocating motion by 
means of a slotted crosshead and crank ; a pulley on the crank 
was connected by a belt with the pulley of a transmitting dynamo- 
meter ; steam was admitted to the cylinder by the vertical pipe 
shown in the figure, and the water of condensation was drained off 
from time to time at the bottom. 

A steam gauge attached to the cylinder showed the internal 
pressure at each instant. The adjusting nuts of the glands were 


i 1 


usually tightened only by the fingers, but when a wrench was 
pared was turned by a spring balance and the turning moment 
noted. 

The travel of the rod was 4°25in., and the usual speed about 
200 revolutions per minute, giving a piston speed of about 140ft. 
per minute. Seventeen different varieties of packing were tested 
made by nine different manufacturers. 
The materials present were rubber, 
asbestos, cotton, flax or hemp, lead, 
mica, graphite, and paraffin. No 
metallic packings, strictly so called, 
were tried. 

The following brief description will 
show the general characteristics of 
each variety :— 

(1) Square, ring, gin. Layers of 
canvas and rubber, saturated with 
graphite and oil. 

(2) Sectional, ring, Zin. Composi- 
tion similar to No. 1. Each ring 
consists of an inner and outer cone, 
fitting together, and so wedging 
under pressure as to fit tightly to rod 
and box. 

(3) Similar in shape and composi- 
tion o. 1. 

(4) Metal face packing. Alternate . 
soft and metallic rings. The metallic rings contain lead band, 
backed by rubber and flax, the whole wound with cotton braid. 

(5) Two kinds: (a) A sleeve composed of woven flax, rubber, 
and canvas; (+) a spiral packing of woven wax backed with 
rubber. 

(6) Spiral, square, fin. 


Alternate layers of rubber and canvas. 

(7) Spiral, square, fin. Layers of 

canvas and rubber, saturated with 
graphite and oil. 

(8) Similar to No. 7, but of a differ- 
ent make. 

(9) Spiral, square, fin. Composed 
of rubber and asbestos compound, 
with elastic rubber inset. Slightly 
impregnated with graphite. 

(10) Spiral, circular, gin. Red 
rubber core, wound with layers of 
rubber and flax, and coated with 
graphite. 

(11) Spiral, round, Two 
wedge-shaped strands of woven flax 
in centre, and two strands of canvas, 
the whole surrounded by a woven 
cover saturated with graphite and oil. 
There seemed to be also some paraffin 
present. 

(12) Spiral, round, in. A rubber 
core, around which are braided three 
thicknesses of hemp or flax, soaked 
in oil. The whole coated with 

arafiin. 

(13) Spiral, round, jin. A rubber 
core, surrounded with layers of woven 
cloth and rubber, impregnated with 
ground mica. 

(14) Square, $in. 


Pump packing. 


ss Alternate layers of canvas and rubber. 
No lubricant. 
SSE (15) Square, jin. Similar to pre- 
ceding, but having a rubber back 
Sa about din. thick. 
Benjamin (16) Square, jin. Alternate layers 


of rubber and canvas. No lubricant. 

(17) Spiral, square, fin. Woven flax, soaked in oil. Mead: 

As at first constructed, the gland was adapted for packing Zin. 
thick. The flat ring and sectional packings of this size, such as 
Nos. 1, 2, and 3, worked well, but it was found that no spiral 
packing gin. thick would coil easily around a 2in. rod. Accord- 
ingly, the box was bushed and a new gland made to accommodate 
packing. 

In cutting and inserting each kind of packing, careful attention 
was paid to the accompanying directions, and an endeavour was 
made to ensure the most favourable conditions. It was not prac- 
ticable to make endurance tests, but each ese was allowed to 
remain in the box long enough to get into fair working order. 

The routine of each trial was about as follows :—The apparatus 
was first tested empty of packing to determine friction. 

The packing was then inserted and adjusted in each end, accord- 


ing to directions, and the steam turned on. The very least 


| 
| (F 
| | 
| 
| | 
at JN Al | 
J \ \ d Th 
| \ \ 
= 
Fig. 1 
| | P 
| | 
| 
| 
| B | 
| 
wal EL m 
— | 
| XZ i 
| 
= 
9. 
| A 
Tank team Pipe 
Fig 6 


628 


THE ENGINEER 


JONE 15, 1909 


pressure which would prevent leakage was used on the gland nuts. 
he packing was then tested under various steam pressures, each 
run lasting from fifteen to forty minutes. The nuts were then 
tightened to various pressures, and other sets of readings taken. 
Cylinder oil was next applied to the rod, the only lubrication in 
the tests so far having been that contained in the packing itself. 
Finally, a last run was made with the boxes empty, as at first. 
A Flather recording dynamometer was used on a few of the 
runs, so as to determine the nature of the variations in power. 
The majority of the tests were made with a Webber box 
gear dynamometer, readings being taken at short intervals and 


down and burn all the old wharves, and rebuild substantial 
structures, 

A new enterprise is about to be started in Sydney, which, while 
benetiting the port, should prove remunerative to the company. 
An English syndicate has been making arrangements for treating 
petroleum and kerosene oil in bulk. Land has been secured at 
Greenwich, on the shores of Port Jackson, where a plant will shortly 
be installed. The company possesses a fine fleet of tank steamers, 
and it intends to bring the oil from Borneo in bulk, and discharge 
direct into huge receivers erected at Greenwich. The oil will be 
laced on the market in competition with the American product. 


averaged. 


Table I. gives a summary of the results, showing the average | ming locally. 
horse-power consumed by each packing box at varying pressures 


and, for purposes of comparison, the 
power at 50 1b. pressure of steam. The 
friction of the machine has been de- 
ducted. 

Table II. shows the effect of tighten- 
ing the gland nuts on the friction of the 


he new company proposes to do the work of tinning and drum- 
The railway revenue for the year ending March 31st in New 


TABLE III. 
VARYING STEAM PRESSURE 
SCALE 1 INCH = 0.14. P. 


packing and also the effect of oiling the 60 ; 2—}'—100 
rod. / A 

In most of the experiments detailed 80 .085 048, 176 13 ai 50 
in Table I. the nuts were tightened with 
the fingers only, and then just enough wd 
to prevent leakage, and no lubricant was R / VA 
used except that incorporated in the ] 
packing itself. With some of the dry 30 
rubber packings it was necessary to use | 6 e / , 
oil from the first. A good quality of 20 9 bd 
cylinder vil was applied. YY 

The effect of varying the steam pres- 10 10 
sure is best shown graphically, as in / 
Tables IIL. and IV. The numbers at a 0 
the ends of the lines correspond to the oe 2 4 u — 
numbers used in the other tables. The 
ordinates indicate the steam pressures 
observed, while the abscisse represent TABLE IV. 
the horse-power consumed by each box. VARYING STEAM PRESSURE 
The points where these lines cut the line @CALE 1 INCH =e 0. 1H. 
of 50 1b. pressure are those used for 
comparison of the different packings. It 
will be seen that the friction varies with | | ada 
the pressure in approximately straight 60 13 18 4__15 16 1 60 
line ratios in many of the cases. } VA OF ihe 

General conclusions.— (1) That the 330 230 1,258 218 
softer rubber and graphite packings, 4 


which are self-adjusting and self-lubri- 


cating, as in Nos. 2, 3, 7, 8, and 11, = 

consume less power than the harder 

varieties. No. 17, the old braided flax 3 

style, gave very good results. Y 
(2) That oiling the rod will reduce the 20 

friction with any packing. 
(3) That there is almost no limit to 7) A 

the loss caused by the injudicious use of Y~ | 

the monkey wrench. 


(4) That the power loss varies almost oa 
directly with the steam pressure in the 
harder varieties, while it is approxi- 
mately constant with the softer kinds. 


The diameter of rod used (2in.) would be appropriate for Zealand amounted to £1,623,891, while the expenditure for the 
engines of from 50 to 100 horse-power, The piston speed was about i 


140ft. per minute in the experiments, and the horse-power varied 


from *036 to 400 at 50 Ib. steam pressure, with a safe average for 


the softer class of packings of ‘07 horse-power. 


_At a piston speed of 600ft. per minute the same friction would 
give a loss of from *154 to 1°71 with a working average of 30 horse- 


power, at a mean steam pressure of 50 Ib. 


It is the intention of the writer to make a series of tests with 


TABLE I. 
| 
| 
Sk SS 
# 325 
252 Remarks on leakage, &c. 
| 

1| 5 22 -091 | -085 | Moderate leakage. 

2) 8 40) -049 -048 Easily adjusted ; slight leakage. 

3| 5 25 -037| -036 Considerable leakage. 

4| 5 25 -159| -176| Leaked badly. 

5 | 5 25 -095 | -081 Oiling necessary ; leaked badly. 

t | 5 25 | -368 | -400 | Moderate leakage. 

7) 5 25 -067 | -067 | Easily adjusted and no leakage. 

8; 5 25 -082 | -082 Very satisfactory ; slight leakage. 

| 3 15 +200 -182 Moderate leakage. 

10} 3 } -- Excessive leakage. 
12| 5 36  -330 Moderate leakage. 
13; 5 25 -162 | -230 No leakage; oiling necessary. 
5 25 -176  -276 Moderate leakage; oiling necessary. 
15 | 5 25 +233 -255 Difficult to adjust; no leakage. 
5 25 -210  Oiling necessary ; no leakage. 
17 | 5 25-128 -084 No leakage. 
TABLE II. 

| Horse-power 
‘= » Horse-power consumed by each box, when fore <ifter 
zz sure was applied to gland nuts by a Tin. wrench.) oiling rod. 
| | 121. | | Dry. | Oiled. 

1) -120 im = 
3 f= 055 021 
4, — +243 | — | -308 154 | +123 
5 20; — | — 
6; — 348 | | — 323-194 
7) — +126 +228 +260 +330 +340 067 +053 
+363 +500 +585 +520 +583 533 +236 
9; — 666 — — 666 
11 405 | -454 | — 454 
12 “161 | +242 | +359 +454 454 | -122 
130 — “B17 | | 582 
15| — 526 | — | — — = — _ 
17; — +198 | -277 | -880 | — - 


AUSTRALIAN NOTES. 


(From our own Correspondent.) 
SypNeyY, May 3rd. 

Mr. J. MATHIESON, the Victorian Railway Commissioner, leaves 
Melbourne this month on a visit to America, vid London, to in- 
quire into railway matters, and more especially into the American 
system of grain elevators, with a view of their adoption in the 
handling of grain carried on the Victorian railways. 

No improvement has yet taken place in Sydney with regard to 
the plague. Drastic measures are being taken to stamp it out. 
The Board of Health are systematically quarantining areas 
throughout the city, while large gangs of men are cleaning, dis- 
infecting, and burning down old buildings. The outcome of this 
visitation is that strong representations have been made to the 
Government to resume all the private wharves on the eastern 
side of Darling harbour. The Premier has approved of this, 


3 16 7 Deojamia 
THE FRICTION OF GLAND PACKINGS 


same period was £1,052,357, giving a net profit of £571,534. The 
capital cost of all lines open was £16,800,000, and the net return 
has therefore been £3 8s, per cent., as compared with £3 5s, last 
year. 

A visit of inspection was lately paid by the Minister for Rail- 
ways to the Callide coalfields, Queensland. The property is near 
Kroombat, sixty-five miles from Gladstone, and the sinking opera- 
tions show some remarkable deposits of coal. When the tirst shaft 
was put down coal was struck at a depth of 27ft., which on further 
sinking showed a practical thickness of 42)ft. Other seams showed 


net increase of £1,290,560 over that of the previous year. The num- 
ber of persons employed in metalliferous mines was 32,297, and in 
coal and shale mines 10,523. The gold yield during the year was 
496,196 oz., valued at £1,751,815, an increase of 155,703 oz. on 
that of the previous year. Silver, silver lead, and ore, and silver 
sulphides amounted to £2,070,657, representing an increase of 
£366,602. The bulk of the silver produced is exported in the form 
of silver lead. The value of the lead produced in the form of pig, 
| carbonate, and chloride, was £99,789, being an increase of £80,507 
| over the previous year. 
| The improved methods for the more effective treatment of the 
| ores adopted by the Brokenhill companies, coupled with the 
| improved value of lead, may be considered as contributing 
| chiefly towards the satisfactory increases. This industry found 
| employment for 7893 men during the year. 
| The following statement shows the amounts and values of 
| minerals raised in 1899, with the increases or decreases for the 
| previous year :— 


Gold, oz. 


ee) 496,196 | 1,751,815 | 155,703 oz. increase 
Silver, silver lead, and ore _ | 2,070,657 | £366,602 e 
| Zine pa? 49,207 | £ 20,266 
|Lead |. — | 99,789 | 80,507 
Coal, tons 4597, 028" 1,825,708 | 58,006 
5,7 23 | £ 8,98: 
Coke (manufactured in 
colony), tons .. 96,530| 77,180 | 12,995 
Diamonds, carats .. .. 25,874 10,349 | 
Chromium, tons.. .. .. 5,243 17,416 | € 11,115 
135,000 | £ 55,000 As 
2,694 | 1,778 
Alunite, tons 921 2/763 6,060 decrease 
Bismuth, tons 15} 3,355 | £ 1,260 
Platinum, oz. .. .. .. 638 1,070 —_ 
Other minerals .. .. .. 62,185 
| £5,148,204 


* 109,223 tons decrease. 


Owing to the immense traffic created by the conversion of the 
Sydney tramways to electric traction, and the opportunities of 
more frequent service and cheaper fares, a large demand will be 
made for cars. English car builders should now have a good 
chance to compete with the American makers. Several of the 
car-bodies are being made locally, but the ‘‘ Peckham” and 
‘* Brill” trucks are all imported from America, as is also all the 
electric equipment. 

The Government statistician has published a return showing the 
numbers of hands employed in the various manufactories and 
works in New South Wales during the year 1899. Comparing the 


subject to the approval of Parliament, and it is intended to pull 


past four years the total hands were as follows :— 


Year. Males. Females. Total. 


Tue death occurred last month of Mr. Frederick 
Wyles, assistant electrical engineer to the London and South- 


THE IRON, COAL, AND GENERAL TRADE 

OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
ENGINEERS who have much casting work to do are able to obtai 
supplies of Staffordshire and Midland pig iron upon somewhat 
easier terms than recently, and they were not slow, in cases whe : 
fresh supplies were required, to take advantage of this cin 
position of the market on 'Change in Birmingham this—'Thursday 
—afternoon. y 

The temporary quietude which appears to have come over th 
pig iron trade continues, and seems to be attributable in part rd 
the present weakness in the American market. Staffordshire cold 
blast pigs are quoted 125s,, and best all-mine 90s. to 95s, There ig 
a moderate demand for part-mine at 72s. 6d. to 75s., and the same 
may be said of cinder pig at 70s. to 72s, 6d. Producers of 
Midland iron are trying to make a stand against the downward 
tendency, and while some sellers are willing to accept 70s, to 
72s. 6d. for Northamptons, others will be content with nothing 
less than 75s. Derbyshire pigs are 71s. 6d. to 76s., according tg 
quality. Much satisfaction is expressed at the prosperous cop. 
dition of the foreign demand, particularly with Germany 
Holland, and Belgium. So far this year the value of the pig iron 
shipments to Holland and Belgium has been about three times as 
much as in the corresponding period of last year ; while the value 
of trade with Germany has nearly doubled. Germany improved 
from £373,171 to £736,464 ; Holland from £260,172 to £688,397. 
and Belgium from £111,448 to £336,205, , 

In the manufactured iron trade marked bars remain firm at 
£11 10s. and unmarked at £10 15s. The galvanised corrugated 
sheet makers, however, are quoting somewhat easier terms for 
their productions, some firms being willing to accept £14 10s, for 
doubles, as against £15 a few weeks ago. Yet the foreign demand 
continues good, the value of the shipments for the first five months 
of this year having amounted to £1,768,203, or an improvement of 
£497,150. This enormous advance over last year of nearly half, 
million sterling is being remarked upon with satisfaction by ll 
members of the trade, and is due chiefly to a largely increased 
demand from Australia, India, and the Argentine Republic. It is 
interesting to note also that, in spite of the war, there has been an 
increase in the value of the shipments to South Africa so far this 
year, from £115,690 to £128,380, although the quantity has 
scarcely been up to last year, having been 8830 tons, against 9970 
tons. There is a good home call for black sheets for working up 
purposes, and singles are quoted £10 7s. 6d. to £10 12s. td; 
doubles, £10 10s. to £10 15s.; and trebles, £11 2s. 6d. to 
£11 7s. 6d. 

Steel is being required freely by engineers, and is quoted as 
follows :—Bessemer billets, £7 5s. to £7 10s.; best Siemens ditto, 
£7 10s. to £7 15s.; mild steel bars, £9 12s. 6d. to £10 ; steel plates, 
£9 12s. 6d. to £9 17s. 6d.; steel girders, £9 2s. 6d. to £9 7s. 6d,; 
and steel angles, £8 15s. to £9 5s, 

Copper continues in the easier position reported last week, and 
in some cases still further concessions have been made, sellers 
accepting £71 7s. 6d. for cash, and £71 three months. 

At a meeting of the South Staffordshire and East Worcestershire 
Institute of Mining Engineers at Mason College, Birmingham, 
Mr. F. G. Meachem read a short pepe describing the physical 
conditions of Hamstead mine after the late tire. The mine fired, 
and was closed for fifteen months, and on re-opening the air was 
analysed and found to contain 84 per cent. of nitrogen, 12 per cent, 
of carburetted hydrogen—ordinary inflammable gas—and 4 per 
cent. of carbonic acid gas. ‘‘ A remarkable thing was that during 
the whole of the period there had been no fire. He believed that 
the withdrawal of air during holiday times would be one of the 
best preventatives of fire in mines, and in these days of short hours 
of labour they might stop many fires by reducing the amount of 
oxygen to 15 per cent. when the pit was empty.” 


NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—Although there has not been much to actually test 
the real position of trade during the past weck, the situation 
generally can scarcely be said to present any improvement. War- 
rants, it is true, have shown a sharp recovery, but this is looked 
upon as mainly due to speculative operations, and not in any way 
connected with actual trade requirements. The extraordinary 
drop in Lincolnshire iron reported last week, representing a reduc- 
tion in the official list rates of 7s. 6d. per ton during the last three 
weeks, has had a decidedly disturbing effect upon the market, 
especially as makers were generally understood to occupy a strong 
position, and any such giving way in their prices was altogether 
unexpected. The effect has been to cause buyers to be still more 
cautious, and to encourage ‘ bear” speculation on the part of 
merchants, who have already profited considerably by their pre- 
vious underselling of the past few weeks. The steel trade generally 
also shows a want of firmness, both in raw and manufactured mate- 
rial, and finished iron for the present would seem to occupy the 
only really strong position in the market. i 
Engineering establishments resume operations after the holidays 
generally well supplied with work to keep them fully going for some 
time ahead ; and boiler makers report, if anything, orders coming 
forward in increasing quantity, with much the same remark 
applying to locomotive builders, who have recently received a con- 
siderable amount of new work. Generally, however, the tendency 
is to quiet down, and representatives of some of the principal 
engineering firms express the opinion that until there is some sub- 
stantial reduction in the price of material, and the general cost of 
production, of which some indications have been noticeable 
recently, there is likely to be a check upon the placing of new 
orders, 
There was a larger attendance on the Tuesday’s Manchester 
’Change meeting than is usual at the opening market after the 
Whitsuntide holidays, but this did not represent any corresponding 
increased activity in business. ‘The recent fluctuations in prices 
give an unsettled tone to the market, and there was a general 
disinclination on the part of consumers to extend their purchases 
beyond immediate requirements. For pig iron there were some 
moderate inquiries, and here and there consumers have been 
tempted to purchase at the reduced prices notified last week, but 
generally these reductions only tend to weaker confidence and to 
check business. Lancashire and Derbyshire makers, although they 
have eased down slightly on recent quotations, have not, on 
foundry qualities, followed the downward move in Lincolnshire 
iron. Delivered Manchester, La hire makers are still asking 
80s., less 24, and Derbyshire 78s. to 79s. net, with Lincolnshire 
makers now quoting 73s. to 74s. net, and even at these figures they 
are again being undersold by merchants. With regard to forge 
qualities, however, Lancashire makers have had to meet the com- 
petition of Lincolnshire brands, and delivered Warrington the 
respective quotations are now about 74s. 6d., less 24, for Lanca- 
shire, and 72s. 8d. net for Lincolnshire. For Middlesbrough and 
Scotch brands it is scarcely possible to get at anything like definite 
quotations. Although warrants have recovered about 2s. to 38. 
from the lowest prices of last week, merchants are still sellers 
much under makers, whose quotations remain scarcely more than 
nominal, and in the open market merchants’ — vary ls. to 
ls, 6d. per ton. Specially-cut prices for Middlesbrough are as low 
as 76s, 4d., with other sellers quoting 77s. 4d. to 77s. 10d. net, 
delivered Manchester, and Scotch iron, delivered Manchester 
docks, ranges from 78s. 6d. and 79s. up to 80s. per ton, according 
to quantity. 

A stro sition is maintained generally in the finished iron 
trade. pF a are not quoting anything under £10 5s. for Lan- 
cashire, and £10 10s. for North Staffordshire bars, and hoops are 
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£10 178. 6d. for special cut lengths, delivered Manchester district, 
d 2s. 6d, less for shipment. Sheets, however, are perhaps 

am’ xer, and could be bought at about £11 to £11 5s., delivered in 
district. 

4 the steel trade the tendency of prices continues in a weaken- 


ing direction. For hematites makers are nominally not quoting 


under about 93s. to 94s., less 24, delivered Manchester, but with 
warrants to be bought at 5s. to 6s, under these figures, they are 


altogether out of the market. Local made billets are now about 
g7 net. Steel bars range from £9 12s, 6d. to £9 17s. 6d., with 
boiler plates still quoted £10 5s., delivered in this district. 

At a meeting of the Manchester Geological Society held on 

wesday, Mr. G, E. Harris, in the course of a paper on ‘The 

Makum Coalfield, Assam, with Special Reference to the Collieries 
at Present being Worked by the Assam Railways and Trading 
Company,” gave some interesting details of the system of working 
jn operation in the above coalfield, which has only recently been 
opened out, although for many years it has been known that coal 
of superior quality existed. In the working of the coal in the 
broken ” (openings), he observed, various modifications had been 
found necessary owing to local conditions, e.g., little overburden 
or cover, the great thickness of the seams, with practically no roof, 
and the liability of the coal to spontaneous combustion. The 

eneral system adopted was square or panel work, something 
similar to that employed in the South Staffordshire thick coal. 
The modus operand was to drive out on the thil of the bottom coal 
two main rods 6ft. square and about 30 yards apart, in the strike 
of the seam. ‘The lower of these roads served as the main intake 
and also main haulage road or gateway, and the upper road was 
the return air course or out-take, The roads are connected by 
thirls at about every 40 yards, From the main levels brake hills 
or inclines were driven slightly across the dip of the seam to a safe 
distance above the main return air course. From the top of 
these brake hills roads were driven out similar and parallel to 
the lower main roads to a fixed boundary. The measures 
were then crossed with the top coal, which was first extracted in 
the following manner :—Sides of work were formed usually about 
§0and 40 yards, which were subsequently divided into smaller sides. 
The side was then cross-cut and subdivided into pillars in all direc- 
tions. There was no holing or kerving. The first row of pillars 
or knobs was then paned off until the pillars were about two yards 
square. Before the pillars were reduced the coal was cut up, 
usually on three sides, against the ribs, to a height of from 12ft. to 
16ft. The first row of pillars was then taken out. If the over- 
hanging coal did not then drop by its own weight the operation was 
repeated in the next row of pillars. Generally the overhanging 
coals fell after the second row of pillars was taken out, if not, the 
roof coal was blasted down, and filled out as rapidly as possible. 
The operation was repeated in the next ‘‘side” until the “shut” 
or waste became large, or ‘‘fire-stink”” was perceived. The whole 
side of work was then dammed off by means of masonry, 
and sand stoppings in the main roads, a protecting rib of solid 
coal being left against the deads. After a certain area in the 
upper seam had been extracted, the same operations were repeated 
in the bottom coal, a portion of the middle seam being gotten 
with the bottom seam, the upper portion of the middle coal 
forming a protection against the upper coal already extracted. 
If the top coal broke through a fire invariably occurred, and the 
side had to be abandoned. The colliery workshops were well 
equipped with appliances and tools necessary for the carrying out 
of repairs entailed by the hanical arrang ts of the 
collieries. 

Throughout the coal trade here a steady tone is maintained, but 
supplies of all descriptions of fuel are becoming more plentiful in 
the market. The holiday stoppages of the collieries, which in the 
neighbourhood of Manchester extended over a full week, do not 
appear to have caused any very considerable inconvenience to con- 
sumers in covering their requirements, whilst in some of the 
districts where the stoppages have been of shorter duration, stocks 
tca small extent have been accumulating owing to the lessened 
demand during the holidays. Collieries are, however, in a 
sufficiently strong position to fully maintain their prices, and with 
the almost complete absence of stocks, any surplus supplies that 
may be thrown on their hands during the summer are not likely to 
be in excess of what they will absolutely need to put down in their 
wharves and yards, or on the pit banks, to meet the extra winter 
requirements, both for domestic consumption and for gas-making, 
and steam purposes in connection with the rapidly-extending 
electric lighting installations throughout the district, together 
with other sources of increased consumption special to the colder 
season of the year. For house coals the demand is just now about 
at its minimum, but prices are firm at recent rates. No material 
change can be reported in the demand forsteam and forge coals, these 
meeting with a ready sale, with quoted prices averaging about 13s. at 
the pit mouth. Engine classes of fuel are also moving away readily, 
and it is exceptional where Lancashire collieries are not disposing 
of all they are producing; but there are increasing quantities 
coming in from outside districts, which are perhaps causing sup- 
plies to be rather in excess of the demand, but not sufficient to 
appreciably affect prices, which remain steady at from 10s. 6d. for 
common sorts up to 11s. 6d. for the best qualities at the pit. 

For shipment a moderate inquiry comes forward, with prices 
unchanged at the official list rates of 14s. 6d. for unscreened to 
lis. 3d. for screened steam coal delivered Mersey ports. 

Coke is in brisk request, with prices strong at recent quotations, 
ranging from 24s. 6d. and 25s. for furnace to 31s. and 32s. for 
foundry sorts at the ovens. 

Barrow.—There is a brisker tone in the hematite trade, following 
on the period of depression in hematite warrants, which has not 
lasted more than a month. Prices of warrants, which got down 
to 75s. 6d., are up at 77s. 9d. net cash sellers, 77s. 6d. buyers. 
Buyers are busy arranging for contracts of delivery wherever they 
can ; but makers are very busily employed, and there is not much 
chance of booking orders for prompt delivery except through 
warrant holders. The market is firmer, and makers, who have been 
very little influenced in their quotations by the depression in the 
warrant iron market, are quoting 82s. to 85s. firmly for mixed 
Bessemer numbers, net f.o.b., and are refusing to sell at lower 
figures, The fact is that makers are very fully sold forward, and 
have no need to pull down prices. Warrant holders, on the 
other hand, find every justification for returning to higher rates, as 
they are being drawn upon largely for warrant iron, stocks of which 
have been reduced this week by 5890 tons. There is still in hand 
73,720 tons, being a decrease since last Christmas of 124,127 tons. 
There are forty-six furnaces in blast, one having been lighted 
during the week at the Millom Works. In the corresponding week 
of last year forty-two furnaces were in blast. 

Tron ore is in very full demand, and the output is not nearly so 
full as the demands of the district require, and especially so as the 
output from Roanhead mines has been stopped owing to the strike. 

ere is no change to note in prices, which are at 18s. per ton for 
good average sorts, net at mines, and 22 for Spanish descriptions 
landed at West Coast ports. There is an increasing business doing 
in Spanish ores, 

In the steel trade there is considerable activity. The demand 
for all classes of steel, save shipbuilding material, is very steady, 
and orders are largely held. There is an especially brisk demand 
on heavy rail account for home, colonial, and foreign buyers, and 
prices are firm at £7 10s. per ton, net f.o.b. There is a good trade 
doing in hoops, tin bars, wire rods, billets, and merchant steel 
generally, The works are all busily employed, and the orders in 
hand justify the continuance of briskness. 

Shipbuilders and marine engineers are all very busily employed, 
and there are indications of increased briskness in the early future. 

The coal and coke trades are brisk, and prices are firm and likely 
to be higher. 

The boring operations at the Ramsden Dock, Barrow, have come 
across a good bed of clay at a reasonable depth, which will enable 
pile driving to go on, so as to give the best assurance of a successful 
cofferdam being put in. 


The shipping trade at West Coast ports is rather quieter than of 
late. The exports of pig iron last week were 9540 tons, and of steel 
3459 tons, being a decrease of 1007 tons of pig iron and 5853 tons 
of steel, as compared with the corresponding week of last year. 
The aggregate shipments this year, to date, represent 367,189 tons 
of pig iron and 188,449 tons of steel, being an increase as compared 
with the corresponding period of last year of 139,594 tons of pig 
iron, and a decrease of 37 250 tons of steel. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


ALTHOUGH last week was practically a blank week in industrial 
South Yorkshire, work has now been resumed in all directions. 
The extraordinarily fine weather, coupled with the abundance of 
money, caused the Whitsuntide holidays to be protracted beyond 
the usual period, but there is now a corresponding desire shown to 
make up for the lost time and the spent cash. Good use was made 
of the leisure by the railway companies in the way of returning to 
the collieries as many empty wagons as they could. This enabled 
the coalowners to meet urgent orders, which were chiefly from the 
larger consumers, supplies having been run down to so close a 
margin that immediately the pits ceased working some embarrass- 
ment was felt. With such a state of affairs there is no difficulty 
whatever in obtaining values. Railway contracts are now being 
arranged, and the coalowners being already in receipt in the open 
market of the advances they seek under contract, are in a strong 
position. Indeed, it is reported that several railway companies have 
already agreed to place portions of their supplies at the higher 
prices. There is a heavy demand, too, for house coal, in spite of the 
very warm weather, the call for London being singularly brisk, 
considering the time of the year. Best Silkstones are now at 
]5s, 6d. to 16s. per ton; Barnsley house, 14s. 6d. to 15s. 6d. per 
ton ; nuts from 13s, 6d. per ton. 

In steam coal the steady advance in foreign and home require- 
ments is fully sustained, each of the Humber ports taking a 
heavier tonnage than at any previous period. Contracts for gas 
coal are being easily made at the full advance of 5s. to 6s. per ton 
previously mentioned. The gas companies are seeking compensa- 
tion by advances in the price of coke, which has been raised from 
2s, 6d. per ton upwards, and in some instances by raising the rates 
for gas. In Sheffield, gas has been raised 4d. per 1000 cubic feet. 
For engine fuel the high rates which have recently ruled are likely 
to go still higher, the demand being in excess of the supply. 
Nuts fetch from 11s. 6d. to 12s, 6d. per ton; slack from 10s. per 
ton. Coke at 21s. to 22s, 6d. per ton is urgently called for. 

The South Yorkshire coal trade with Hull during May again ex- 
hibits a ‘‘record” increase, the weight delivered being 381,872 
tons, against 327,136 tons for the corresponding month of last 
year. For the five completed months the weight is 1,458,944 tons, 
as compared with 1,243,552 tons in the corresponding period of 
last year. The weight of coal exported from Hull during May was 
199,628 tons, against 181,171 tons. Denmark took 17,194 tons, 
against 2226 tons for May of 1899; France, 11,472 tons, against 
6716 tons; Germany, 21,526 tons, against 24,691 tons; Sweden, 
46,442 tons, against 54,519 tons ; while North Russia took 51,751 
tons, against 51,691 tons. For the five completed months of the 
year the exports from Hull reached a weight of 666,748 tons, against 
533,055 tons, the principal increasing market being again North 
Russia, which showed a total weight of 81,482 tons, against 68,083 
tons for the corresponding period of last year. 

In the iron and steel trades generally there is rather less doing 
according to the reports of various manufacturing houses. Iron 
has had a set-back, and this has caused consumers to hold off order- 
ing in the hope of getting their requirements at easier rates. Iron- 
masters, however, maintain previous quotations, which they can 
easily do, as all the local establishments are full of work and there 
is more inquiry for supplies than can be promptly met. When the 
arrears are cleared off, the hopes of consumers for lower quotations 
might perhaps be realised. A somewhat similar remark applies to 
steel, although it is reported that the pressure of the rolling mills, 
tilts, and forges, is not so urgent as it was, and less difficulty is 
being maintained in getting the work through. 

In the lighter trades there is no change to report, except that 
several houses are making energetic preparations for the opening up 
of the Orange River Colony and the Transvaal, which, it is expected 
will soon be in a position to order freely. The sheep shear trade,’ 
which is now at its busiest, is better than was expected, the orders 
from South Africa being larger this year than formerly owing to 
the improved prospects of the wool growers. The Australian trade 
is also good, and the demand for the Cape, although not heavy 
owing to the political situation, is promising. This year, however, 
is bound to be largely a blank, as the districts where shears are 
most freely used the sheep have been ‘‘ commandeered” or other- 
wise required for military purposes. The silver trade continues in 
a rather languid condition, and full employment in any of the works 
is the exception rather than the rule. This again has been owing 
to the war having put a stop to social and public functions. 

The Hon. Edward Barton, Q.C., the Hon. Sir Philip Tyne, 
K.C.M.G., and the Hon. J. Dickson, delegates of the Australian 
Federation Committee, with the Hon. Sir E. H. Wittenoom, 
Agent-General for Western Australia, and others interested in 
Australian trade, were the guests of the Master Cutler, Mr. R. A. 
Hadfield, on Tuesday and Wednesday last. On Tuesday they 
were entertained at a banquet in the Cutlers’ Hall, and on Wed- 
nesday visited various establishments representative of Sheffield 
industry, viz., Walker and Hall (silver and cutlery), Electric 
Works; Joseph Rodgers and Sons (cutlery); Charles Cammell 
and Co., the Hadfield Steel Foundry, Attercliffe, and East 
Hecla Works, Tinsley—the Master Cutler’s works—and Vickers, 
Sons, and Maxim, River Don Works. At the Hecla Works a 
10in. shell was exhibited which had pierced a 15}in. all-steel 
plate, 8ft. of wood backing, and was found whole and uninjured 
30ft. deep in the earthwork behind. At the East Hecla Works 
one of the Hadfield shells was fired from a gun against an 
armour plate. Mrs. Barton, the wife of the chairman of the 
delegation, started the new electric power and lighting engines, of 
1000 horse-power, and dynamos. The new foundry in course of 
construction was inspected. The main foundry building will be 
over 600ft. long by 134ft. wide, with two supplementary foundries 
for special work, the total foundry area 5 nearly 150,000 
square feet. There is a skylight area of 54,000 square 
feet. The building throughout is entirely of steel, brick, 
and glass, no cast iron or woodwork being used. The weight of 
steel required is about 3000 tons. The visitors lunched at the East 
Hecla Works, and several excellent speeches were delivered. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 

Ir cannot be said that the situation has improved this week in 
the iron and allied industries, and buyers being confirmed in their 
idea that the tide of trade is ebbing, are exceedingly chary about 
distributing orders. They do not experience the same difficulty in 
placing their contracts as was encountered even a few weeks ago, 
and besides that producers are becoming more disposed to grant 
concessions which are more favourable to the consumers. Thus 
no one buys until the last moment ; only what is required early is 
bought, and orders for forward execution are conspicuous by their 
absence. Nowhere is there that pressure for delivery which was 
shown in March and April, and the tendency of prices in most 
branches is downwards, The warrant market is unsettled and 
uncertain, and rather disorganises trade than otherwise ; prices 
move in see-saw fashion—one day up, the next day down, and in 
some cases the fluctuations are violent, the balance of them all 
being against the sellers. The shipments are considerably reduced, 
and the withdrawals from the public stores are on a much smaller 


scale than they were, so much so that the net decrease this month 
so far has been under 500 tons. Home consumers are not pressing 
so heavily for deliveries, as a quieter state of business appears in 
connection with the finished ironworks and foundries, as well as at 
some of the shipyards and engineering establishments. 

As compared with the prices ruling in the week prior to Easter, 
when the highest figures of the year were realised, Cleveland 
warrants had by the close of last week declined 13s, 5d. per ton 
in value, and instead of being 3s. 6d. per ton dearer than Scotch, 
were only 8d. dearer. However, this week’s operations have been 
more favourable than last, for the difference has been increased to 
2s. 5d.; Cleveland having up to Wednesday afternoon increased 
4s., and Scotch 2s. 4d. Cleveland warrants have thus again come 
out the better in the dealings, but there is so little available for 
sale as compared with Scotch. Of Scotch warrants in the public 
stores there are over 124,000 tons, of Cleveland 20,291 tons, and 
the latter is much more than the speculators have to work among, 
seeing that there are warrants in circulation for about 8000 tons 
only. Inthe early part of the week there was for Cleveland 
warrants practically a closed market, just as there is in connection 
with East Coast hematite warrants, and there were neither sellers’ 
nor buyers’ quotations named—a circumstance which has seldom 
been known in the history of the trade. With such a small stock 
available it has become very risky to operate in Cleveland warrants, 
and therefore they are severely let alone by secondhands. Some 
of the speculators are said to have been in great straits owing to 
their inability to get Cleveland warrants, and have had to borrow 
them from more fortunate holders, who have got considerable sums 
for the accommodation. Speculators are therefore confining their 
operations to Scotch and West Coast warrants, and Cleveland 
warrants have not this week, at any rate, moved quite so erratically 
as the others. 

Makers have not followed the extraordinary movements of 
warrants, neither have second hands. When at the close of last 
week buyers were only offering 65s. 3d. for Cleveland warrants, 
and sellers’ price was said to be 65s. 9d., second hands did not 
drop below 68s. for No. 3 Cleveland pig iron, and makers held to 
70s., which has been their figure all this week, and consumers have 
had to pay it where they needed quick delivery, as there are only 
some two or three firms in the district who can supply iron 

romptly. Merchants on Wednesday would not sell No. 3 under 
9s. 6d. The price of No. 4 foundry was at 68s. 6d., and grey 
forge at 68s, 
ematite pig iron in this district has suffered very little from 
the ‘‘slump” of the last two months, for while ordinary Cleveland 
warrants fell 13s, 5d. per ton, hematite iron only fell 6d., and it is 
now only that much below the top price of the year. Moreover, it 
is extremely difficult to get supplies at any price. Makers have no 
stocks, neither have merchants, and the quantity in the public 
warrant stores is under 2000 tons, and even that does not seem to 
be available for sale. Reports have been received that American 
producers have reduced their prices 5 dols. per ton, but that has 
no influence in this district, neither have the low prices taken on 
the West Coast, prices which should enable the West Coast pro- 
ducers to deliver their iron to the East Coast works at less prices 
than the local makers are quoting, the cost of carriage being about 
8s. West Coast makers are certainly getting much more than 
their usual share of the Sheffield trade, but as producers here 
are still well sold ahead, they do not see the necessity for 
reducing their quotations. Mixed numbers are fully 87s. per 
ton. Rubio ore likewise maintains its value —2ls. per ton 
delivered at wharf in this district —for though the strike 
in the neighbourhood of Bilbao is practically over, freights are 
moving upwards, and 7s. Bilbao-Middlesbrough is now readily 
obtainable. Gellivara iron ore, which is much used by the pro- 
ducers of basic iron, is somewhat cheaper, the best grades by 1s. 
per ton, and the lower by 3d., the latter being about 17s. 6d. per 
ton ¢.i.f. North-East Coast ports. Lulea, the port from which it is 
shipped, is now open for the season. 

e exports of pig iron from the Cleveland district this month 
are slack, and present a marked contrast to what was reported in 
March and April. They are, however, better to the Continent 
than they were last month, and the decline is due to the smaller 
deliveries to Scotland and Wales. The quantity this month has 
been 45,329 tons, as compared with 42,877 tons last month, and 
54,057 tons in May, 1899, to 13th, the stock of Cleveland pig iron 
in Connal’s public warrant stores on Wednesday night was 20,291 
tons, a decrease of only 497 tons this month, while 1977 tons of 
hematite were held ; decrease for month, 500 tons. 

The manufactured iron and steel industries have become quiet, 
so far as the distribution of fresh orders is concerned. Un- 
doubtedly producers are working off their contracts at a more 
rapid rate than they are securing others to take their places, and 
their tone has altered, in that they are more inclined to meet the 
buyers, and will grant concessions which a few weeks ago they 
would not for a moment have entertained. In some branches 
prices have actually been reduced, and in all others the tendency 
is rather in favour of the buyer than the seller. Common iron bars 
are kept at £9 10s.; best bars at £10; iron and steel ship angles, 
£8 7s. 6d.; iron ship plates, £8 10s.; and steel ship plates, 
£8 7s. 6d.; all less 24 per cent. f.o.t. Black sheets also maintain 
their value, but galvanised sheets have been reduced 10s. per ton, 
thus galvanised corrugated iron sheets are obtainable at £14 5s. 
per ton, and galvanised corrugated steel sheets at £14 15s. Heavy 
steel rails may be had at £7 12s. 6d. net at works. 

At the Stockton Malleable Ironworks on Tuesday morning a 
serious accident occurred, the whole front of a steel furnace being 
blown out, severely injuring anumberof the workmen. Itissupposed 
that an unexploded charge of dynamite had been thrown into the 
furnace with the scrap. 

Shipments from the Tees have been considerably curtailed this 
week through a strike of the dockers at Middlesbrough. Only a 
few months ago the men were given ls. per day advance, raising 
the rate to 8s. per day, now they have struck because their em- 
ployers cannot see their way to put the rate up to 9s. per day. 
They allege that they are entitled to this as the freights have gone 
up. Shippers are put to much inconvenience and loss through the 
stoppage, and some of the vessels have left without completing 
their cargoes, as they had to do when the last advance was given, 
there being a strike then also. 

Both the engineering and shipbuilding industries are slacker 
than they have been for a long time, and it can hardly be expected 
that the engineering firms on the North-East Coast will agree to 
give an advance of wages for which the men have made an appli- 
cation. They, however, have gone so far as to offer to guarantee 
that no change should be made in the rate of wages for a year. 
The Executive of the Amalgamated Society is therefore taking a 
ballot on the following questions :—(1) Are you in favour of letting 
the matter drop? (2) Are you in favour of referring the question 
to executive conference? and (3) Are you in favour of endeavour- 
ing to get the employers’ proposals, viz., ‘‘ No reduction to take 

lace for twelve months” extended to a longer period? It is 

lieved that the majority of votes will be given in favour of the 
second. Certainly an advance seems to be out of the question 
under present circumstances, and the men will do well if they 
stave off reductions for a twelvemonth. Speaking at the trial trip 
of the s.s. Paris, Mr. Skinner, of Wood, Skinner, and Co., ship- 
builders, Bill Quay-on-Tyne, a few days ago dwelt upon the 
tendency of the men at the present time to take holiday on the 
slightest pretext, with the result that contracts are behind and 
the business calculations of employers are hopelessly at fault. 
There is far less work turned out than could be produced if the 
men would attend diligently to their duties, but they act as if they 
did not believe in the adages which counsel one to ‘‘make hay 
while the sun shines” and to save up fora rainy day. The men, 
however, are the masters of the situation. Last week was 
practically a holiday time all the week, but of that the masters 
do not so much complain as of the time that is lost when the yards 
are understood to be in full work. 

The Streets Committee of the Darlington Corporation has passed 
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the plans for the buildings to be erected on the site of the Spring- 
field Ironworks, by Robert Stephenson and Co., in connection with 
their engineering works, which are to be removed from Newcastle. 

A report is in circulation as to another instance of the enterprise 
of Sir Christopher Furness—it is that he has acquired the Scotia 
—— Works, Sunderland, carried on by Mr. William Allan, M.P., 
and partners. Sir Christopher Furness, it is stated, will take a 
controlling interest in the works, but Mr. Allan will continue to 
take an active part in the management of the concern, which it is 
expected will be enlarged. It is also probable that Oswald and 
Co.’s old shipyard at Sunderland will be re-started. 

This week a new horizontal underground pumping engine has 
been started at Pease and Partners’ Lingdale ironstone mines, 
near Skelton, in Cleveland. It has been constructed by Worth, 
Mackenzie, and Co., of Stockton-on-Tees, and is triple-expansion, 
steam being supplied by a single Babcock and Wilcox boiler, with 
one furnace, whereas with the old type of pumping engine at the 
mines three Lancashire boilers were cali 

Mr. David Davies, for many years with Fox, Head, and 
Co., Middlesbrough, at the Newport Rolling Mills, and subse- 
quently at Queen’s-square, has been appointed buyer of materials 
for the Brymbo Steel Company, Wrexham. 

The coal trade is once more improving, the demand being 
heavy ; indeed, it has become difficult again to satisfy the 
requirements of consumers, who are pressing strongly for deli- 
veries, as these have fallen a good deal behind owing to the lengthy 
holidays. Many collieries were closed all last week because of 
Whitsuntide and the rejoicings on Pretoria account. Best North- 
umberland steam coal cannot well be obtained under 18s. per ton 
f.o.b., and small is at 12s., while gas and coking coals are at 17s. 
The Middlesbrough Corporation believes that prices will become 
more favourable for them, as they decided that the Gas Committee 
might renew the contracts for six instead of the usual twelve 
months. Most of the gas companies in the North of England have 
raised their prices by advances varying from 5d. to 9d. per 1000ft. 
on account of the increased cost of coal. It is estimated that in 
some cases the cost of producing gas will be increased 10d. per 
1000ft. Foundry coke is sold at 33s. to 35s. per ton f.o.b., and 
medium blast furnace coke is quoted at 29s. delivered at furnaces ; 
indeed, that has been paid for next half-year. The price to be 

id by the North-Eastern Railway Company for the Marquis of 

ndonderry’s private mineral and passenger line from Seaham to 
Sunderland is £400,000, they taking also all the plant except the 
coal wagons, : 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a better feeling this week in the pig iron warrant 
market. The favourable nature of the Board of Trade returns 
helped to steady and harden the market, which still further 
improved, owing to abnormally large shipments and heavy with- 
drawals from the pig iron stores. Business has been done in Scotch 
warrants from 65s. to 67s. cash, and 64s. 44d. to 66s. 6d. one 
month. There has been very little doing in Cleveland iron in 
Glasgow market. A small quantity of this class of iron changed 
hands at 69s. 14d. for cash, Cumberland hematite has sold from 
77s. 6d. to 78s. Gd. cash, and 76s. 9d. to 78s. 6d. one month. The 
amount of business doing in the pig iron market is comparatively 
small, The position of trade is regarded as doubtful, and while 
that is so there is not likely to be much speculative business in 
warrants. Present requirements of iron users are, however, still 
upon an extensive scale, and the large quantity of iron going out 
of store gives the appearance of a strong business being done, not- 
withstanding the unsatisfactory state of the warrant market. The 
pig “‘ shipments have also been larger in the past week than 
usual, 

The prices of Scotch makers’ pig iron are as follows :—Govan 
f.o.b. at Glasgow, No. 1, 69s.; No. 3, 68s. 6d.; Monkland, No. 1, 
74s. 6d.; No. 3, 73s.; Carnbroe, No. 1, 76s. ; No. 3, 74s.; Clyde 
and Gartsherrie, Nos. 1, 85s. 6d.; Nos. 3, 76s.; Calder, No. 1, 
86s.; No. 3, 76s. 6d. ; Summerlee, No. 1, 90s.; No. 3, 78s.; Colt- 
ness, No. 1, not quoted; No. 3, 77s.; Glengarnock at Ardrossan, 
No. 1, 83s.; No. 3, 75s. 6d.; Eglinton at Ardrossan or Troon, 
No. 1, 76s.; No. 3, 73s. 6d.; Dalmellington at Ayr, No.1, 76s. 6d.; 
No. 3, 74s. ; Shotts at Leith, No. 1, 86s. 6d.; No. 3, 78s. 6d.; 
Carron at Grangemouth, No. 1, 88s.; No. 3, 78s. per ton. 

The above figures show a sharp recovery in some cases of as 
much as 3s. per ton ; but the market is so uncertain that further 
fluctuations may be expected. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 10,156 tons—the largest for a very long time—com- 
pared with 5778 in the corresponding week of last year. There 
was despatched to Italy 2245 tons, Germany 818, Holland 480, 
Canada 424, United States 50, India 215, Australia 234, France 
130, Russia 250, Belgium 185, Spain and Portugal 75, China and 
Japan 100, other countries 272; the coastwise shipments being 
4678, against 2580 in the same week of last year. 

In the course of the past week 8368 tons of pig iron were with- 
drawn from Connal and Co.’s Glasgow stores, making the total 
reduction for the present year, to date, 122,000 tons. The quantity 
left in store is 123,000 tons, so that practically one-half the 
stock that existed at the beginning of the year is now gone ; and 
if the same state of matters continued the warrant stores would be 
empty at the end of the year. 

here are 85 furnaces in blast, compared with 83 at this time last 
year. Of the total, 40 are producing ordinary, 39 hematite, and 
six basic iron. The state of the makers’ stocks it is impossible to 
ascertain, but owing to the reduced quantity of Cleveland iron 
coming into Scotland, it is believed that Scotch makers have been 
getting away most, if not all, of their output. 

There is little to note with reference to the manufacturing 
branches of the iron and steel trades. At many of the works there 
is still plenty of employment, but the future is a little doubtful. 
If the prices of fuel and raw iron were to come down to a point at 
which fresh contracts, especially in shipbuilding, could be stimu- 
lated, a good deal of new work might be obtained. As it is, there 
is very little to be had, and this state of matters must ere long tell 
upon the state of employment at the works. Under the circum- 
stances it is remarkable that orders for locomotives should have 
been placed out of Scotland, but it is reported that Kerr, Stuart, 
and Co., Limited, Stoke-on-Trent, are making three locomotives for 
the Dundee Corporation Gasworks and four for the Dawsholm 
Gasworks, Glasgow. 

The coal trade is well employed, although the outlook does not 
appear to guarantee a continuance of the present state of things. 
Shipments from the Scottish ports in the past week were large, 
but not so good as in the preceding week. They amounted to 
199,948 tons, compared with 225,954 tons in the preceding week, 
and 174,644 tons in the corresponding week of last year. The 
decrease of 26,000 tons is sufficiently large to attract attention, 
and in the coal market it is reported that foreign buyers are 
inclined to hold off in consequence of present high prices. At 
home the household demand is very quiet, but there is a brisk 
demand for manufacturing coals, and there is so far no material 
change in prices. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

I HAVE long known, from the best source of information, that 
Lord Wimborne was anxious to be relieved of some portion at 
least of the great responsibilities entailed by the ownership of 
Dowlais Works on the hill, Dowlais by the sea, and the large 
house and steam coal collieries. Last year it was announced, with 
some degree of authority, thatan American syndicate were in treaty, 
but this was afterwards proved to be untrue. This week it is an- 


have been acquired by the Patent Nut and Bolt Company, which 
has a connection at Newport (Mon.); but it will be well to await 
a detinite and an official confirmation, which cannot, in the absence 
of the principals, be readily obtained. All that can be stated is 
that a change of ownership is not unlikely. A few weeks ago it 
was stated emphatically that the Cyfarthfa Company had acquired 
the works, but this I was soon in a position to deny. 

No official confirmation of the report has been given in the 
district up to the date of my despatch,* but a circular has been 
issued by the Patent Nut and Bolt Company, which has been ex- 
tensively published. This, issued to the shareholders, states that 
the directors have pleasure in submitting for their approval the 
acquisition of the Dowlais Works, under which Mr. Keen and Mr. 
E. Windsor Richards had contracted on their behalf to purchase 
the whole of the collieries, blast furnaces, steel works, rolling mills, 
at Dowlais, Abercynon, and Cardiff, with a large interest in hema- 
tite mines in Spain. The advantages suggested are having its coal 
and iron ore enormously increased, manufacture of its own pig 
iron and steel, greatly increased means of manufacture, greater 
economy in production, &e. The circular sets forth that the 
capital of the new company should be three millions sterling. It 
further adds that the present value of the Patent Nut and Bolt 
Company is one million sterling, and that the purchase price of 
Dowlais Works and Collieries is £1,530,000. This price is one of 
the doubtful features, as the estimated value of the property is 
five millions sterling. The ownership dates from the last century, 
I have a copy of the lease from the ~py | who owned the land, 
which was let for £100 a year first to a Mr. Lewis, and then to 
Guest. Long before this lapsed a portion of the property was 
leased by Guest to the Penydarran Company for £50,000 per 
annum, 

As generally expected, with the return of holiday-makers into 
old grooves there is a very marked buoyancy of tone in the 
general industries of the various districts ; the meetings of mem- 
bers on ’Change at Cardiff, Swansea, and Newport, are once again 
animated, and the only flagging perceptible—and this simply 
the natural one —has been in house coal. Even in _ this 
variety it is remarkable how well prices have been sustained. 
For steam, large and small, the demand is good, and exports 
to foreign destinations as large and as varied as_ they 
were before the holidays. France continues to buy largely 
both from Swansea and Cardiff. In patent fuel Swansea sent last 
week a fair average export. This week Cardiff is forging ahead, 
and started the week with 800 tons to Alexandria, and 1000 tons 
to Barcelona. Coke is also in a vigorous state, and home and 
foreign requirements large. One of the Cardiff exports this week 
was 2200 tons to Port Pirie. A good deal of attention continues 
riveted on pitwood. Ireland is increasing its exports to Cardiff, 
Newport, and Swansea, principally from Dublin and Youghal. 
With the beginning of the week consignments came to Wales 
from L’Orient, several from Bordeaux and Bayonne, from Roche 
Bernard, Labrieuse, Oporto, and from local quarters, every effort 
being made to meet the demand. Prices still remain high, and 
early in the week 35s. to 36s, were ordinary quotations. 

Shipment totals for May were satisfactory. The Welsh ports 
sent away 2,094,776 tons of coal, foreign and coastwise, as com- 
pared with 2,046,826 for May, 1889. Compared with April, the 
coal increase was 394,226 tons. During the year, so far, Cardiff 
has sent 6851 tons of coal, 13,701 tons of steel, 30,805 tons of coke, 
and 160,325 tons patent fuel. Newport totals were 1,471,167 tons 
coal, 10,512 iron and steel, 15,339 coke, 39,516 tons patent fuel. 
Swansea despatched 94,993 tons coal, 1348 iron and steel, 6539 
coke, and 196,637 patent fuel. Lilanelly, 108,459 tons of coal ; 
Port Talbot, 199,992 tons. 

This week coal prices on ’Change, Cardiff, were as follows :— 
Best steam coal, 23s. to 28s. 6d. ; best seconds, 22s. to 22s. 6d. ; 
ordinary from 20s. 6d. ; drys, 18s. to 19s. ; best small, 15s. 6d. to 
15s. 9d. ; seconds, 15s. to 15s. 3d.; inferior, 14s. 6d. to 14s. 9d. ; 
best Monmouthshire, 2ls. to 22s.; seconds, 19s. to 19s. 3d. ; 
best households, 21s. to 22s.; seconds, 18s. to 18s. 6d.; No. 3 
Rhondda, 22s. 6d. to 23s.; brush, 20s. to 20s. 6d.; small, 18s. 6d. 
to 19s.; No. 2 Rhondda, 17s. 6d. to 18s.; through and through, 
16s. 9d. to 17s.; small, 15s. to 15s. 6d.; patent fuel, 22s. to 23s. 
Coke :—Furnace, 32s. to 33s.; foundry, 35s. to 35s, 6d.; special, 
39s. to 40s.; Swansea quotations, 

Anthracite, best, 21s. to 22s.; seconds, 19s. 6d. to 20s.; ordinary 
large, 15s. to 15s. 6d.; rubbly culm, lls. 3d. to 11s. 6d.; steam, 
21s. to 22s. 6d., 18s. 6d. to 19s.; bunkers, 16s. 6d. to 17s.; small, 
14s, 6d. to 15s. 6d. Bituminous coal remains subject to arrange- 
ment. 

Patent fuel, 21s. 3d. to 22s. 6d. Coke, furnace, 30s. to 3l1s.; 
best foundry, 32s. 6d. to 35s. Pitwood, 35s. into trucks. 

At the Swansea pits an average price paid for coal is still 20s. 
Since the ending of the engine-drivers’ and firemen’s strike— 
Wednesday last—the pits are being worked regularly. At the 
well-known and successfully-worked Birchgrove a new pumping 
apparatus has been put down which has grappled the water diffi- 
culty. 

Tin-plate figures last week were very satisfactory. The export 
once again nearly came up to 100,000 boxes, The precise figures 
were 99,893, and the works sent in no less than 62,295 boxes. 
Stocks now consist of only 215,043 boxes. During the past month 
Straits Settlements, China, Japan, and Siam showed satisfactory 
increase of business, With Russia and Germany there was a 
falling off. Holland showed an increase. Labour questions con- 
tinue unsettled. The Briton Ferry millmen have given in notices 
for ending work one month from date. Their demand is 5 per 
cent. The uncertainty of action on the nigh of the men keeps 
matters in suspense. On ’Change this week it was openly stated 
by leading masters that they did not see much g in booking 
orders at all. A quiet time in July is looked forward to as a 
certainty, and stopped mills to a marked extent, unless an arrange- 
ment or a compromise can be brought about. 

It is reported in the Swansea district this week that tin 
bars are rather in excess of requirements, but this is evidently 
only a temporary congestion, though, in addition to a large make 
from the principal works, Workington and Barrow have been send- 
ing in bars and pig iron freely. The only rail consignment of note 
was 300 tons to Topsham. Most of the works are busy with a 
variety of products ; light and heavy rails, billets, small goods, and 
furnaces in all directions are busy. Landore are working well. 
Tron ore has been coming in from Almeria and Bilbao. Swansea 
received nearly 5000 tons last week ; Ebbw Vale, where labour 
difficulties have been happily ended, imported 2550 tons from 
Almeria. Plates are in strong demand in many quarters. 

On ’Change, Swansea, this week it was stated that fluctuations 
in pig iron had again been heavy. During the week Scotch 
receded 2s. 9d. per ton. Middlesbrough, 3s. 3d., and hematite, 
3s. 44d. Tuesday there was a recovery, Scotch leaving off 4d. 
better, Middlesbrough 3d., but Middlesbrough -- lower than 
last week. Cumberland is in improved demand. It was remarked 
by some of the members that orders for finished iron and steel are 
being kept back on account of the fluctuations, but agreed that 
manufacturers must uphold their quotations. An advance in the 
rice of tin-plates, in view of possibilities, is looked upon as likely. 

it quotations this week are as follows :— 

Pig iron, Glasgow warrants, 66s. 9d. to 67s. 6d. cash ; Middles- 
brough, No. 3, 69s.; other numbers in proportion. Hematite 
warrants, 78s.; 77s. 6d. for mixed numbers. Cumberland accord- 
ing to brand. Welsh bars, £9 10s. to £9 15s.; angles at usual 
extras. Sheet iron, £10 17s. 6d. to £11. Steel sheets, £10 15s. to 
£11, + ey gauges at usual extras. Steel rails, heavy, £7 7s. 6d. 
to £7 10s.; light sections, £8 15s. to £9; sleepers, angles, channels, 
&c., according to section and specification; Bessemer steel tin- 
plate bars, £7 5s.; Siemens best, £7 7s. 6d. Billets and blooms, 


* On the eve of my d tch it is dat Dowlais that the name 
of the new company will probably be Guest, Keen, and Co., that Lord 
Wimborne and Lord Ramsey have consen‘ to act as trustees for the 
eneral manager, 


debenture stockholders, and that Mr. E. P. Martin, 


nounced in the district, from Birmingham authorities, that the works 


will join the Board of the new company. 


delivered Midlands, £7 lis. to £8. pad tes Bessemer steg 


15s, 6d. to 15s, 9d.; Siemens, coke finish, 15s. 9d. to 16s eK 
er double box, 28 by 20 C., 30s. 6d. to 33s. 6d.; best chan? 
6s. 6d. to 16s. 9d.; big sheets for galvanising, 6ft. by 3¢¢ wane 
per ton, £15 to £15 bs. ; finished black plate, £12 24, "4y/8 
£12 5s.” Canadas, £11 12s, 6d. to £11 15s.; galvanised 
24 g., £15 to £15 10s. Block tin, £137 to £128. Spelter £20 
Lead, £17 10s. Copper, Chili bars, £71 5s, to £70 Va” © 15s 
Cardiff and Newport prices, iron, are :—Best Rubio, 20s, 6d 
ais.; Tafna, 10 os. 6d., c.i.f. 
The electrical light an wer movement is steadi] er 
way through Wales, and the decision of the 
authorities in the arrangement of prices is regarded with inte 
At a meeting last week the report of the Committee was ado ted 
namely, to charge 6d. per Board of Trade unit for the first hon? 
and a-half, and 2d. per hour for all subsequently ; and for sential 
power 6d. per hour for first hour, and hd. for subsequent bean 
for current consumed in excess of this, or as an alternative 3q (4 
unit for all consumed, It was further arranged for a 6d, andie 
slot meter to be provided. ” 
Bristol is again in the field with one of its hopeful dock schem 
and appearances this time seem to promise a successful issue 
Three of the first of engineering experts have sent jn their 
reports—Sir John Wolfe Barry, Sir B. Baker, and Mr. Hurt . 
Estimate of works is £2,775,000. After a long discussion by it, 
Civic Dockisation Committee in Bristol, on Saturday, it was decided 
to solicit further information on some points, and mect again 
the 27th. It is stated that the Powell Duffryn Company lately 
purchased the Lletty Shenkin Colliery in the Aberdare Valley, ’ 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


THOUGH the general tone of the iron market over here jg yp. 
doubtedly more quiet than at this time last year, and though 
demand has, here and there, shown a falling off against last quarter 
there is still a firm and healthy position reported in most branche: 
and the agen for pig iron has remained very strong and satis. 
factory. Fresh orders of importance are comparatively scarce, byt 
the blast furnace works are so well provided with contracts of pre. 
vious booking that they will keep up a brisk activity for many 
months ahead. There has been no change whatever in quotations 
since last week ; M. 90 to 91 p.t. is quoted for white forge pig: 
M. 92 p.t. for iron for steel making, free Siegen. Luxemburg 
forge pig and basic sells at M. 90 p.t. free place of consumption ; 
Bessemer stands on M. 102 p.t.; foundry pig No. 1 and hema. 
tite, M. 103, and foundry pig No. 3, M. 98 p.t. at works. Scrap 
iron being offered very freely, quotations have been consider. 
ably reduced, and are about M. 15 p.t. lower than last year, 
The majority of the steel works are reported to be in good employ. 
ment, and they are doing a r ative i on the whole, 
The production of the puddling works is heavy, and equal to con. 
sumption, A regular trade is going on in bars, merchant quality 
selling at M.205 and M. 210 p.t. ; the same in basic, M. 185 p.t, 
There was a fairly rion, | demand experienced for plates and 
sheets during the past week ; also in girders a satisfactory sort of 
business was done, although, when compared to last quarter, a 
falling off in demand can be noticed. Wire and wire nails meet 
with fair request, and the mills are, without exception, well occu. 
pied. Prices for wire may be considered as firm, while those for 
wire nails have been advanced 0°50 per dozen. Deliveries in 
tubes are Jarger than ever before. 

The iron ore trade continues in a healthy condition, and the 
Siegerland mines are reported to have sold their output for 1901 at 
raised quotations. Imports in foreign ore have at the same time 
increased, the blast furnace works consuming heavy lots. 

The portable engine sbops of Kk. Wolff in Magdeburg have 
issued a small book, with numerous and good illustrations, giving 
a clear and interesting description of the building and development 
of the establishment. In 1862 the shops began operations with a 
working staff of six men, but from the moment that its present 
owner directed his chief attention to the building of traction 
engines, an unexpected and rapid ee can be noticed, 
which increased when in 1883 R. Wolff adopted the compound 
system for his stationary engines, and in the same year gained a 
victory with a 50 horse-power engine over English makers, which 
had until then ruled the market. Up to the present the shops 
have delivered 8000 portable engines, which were sent to all parts 
of the world. Wolff's portable engines are to be found in Siberia 
and in New Guinea; in the Imperial palace of Pekin, and in 
Constantinople ; in the harem of the Sultan of Zanzibar ; they 
work the mills of the German colonists in Palestine; and give 
their power to manufacturers in South America, and to the coffee 
planters of Java. 

Business on the Austro-Hungarian iron market moves on quietly, 
the majority of the works having secured a sufficient amount of 
orders to keep up a fairly regular activity for the present. 
Statistic figures that have just been published show the Austro- 
Hungarian foreign trade, during the first four months of present 
year, to have been much better than was anticipated ; export in 
pig iron, for instance, was 148,274 q. against 50,607 q. for the 
corresponding period the year before. Export in blooms rose from 
7011 q., on 67,043 q.; export in bars from 91,532 q., on 141,060 q.; 
and export in rails rose from 1161 q., on 54,793 q.; large lots 
having been sent to Egypt and Roumania. In plates export shows 
the same figures this year as last, but foreign business in wire 
shows a considerable improvement, being 14,959 q. this year 
against 2817 q. in the year before. With regard to import, it is 
noteworthy that in pig iron only 153,264 t. have been imported 
during the first months of present year, against 377,858 t. tor the 
corresponding period the year before. ; 

The French iron industries are in steady and regular occupation. 
Concerning prices, nothing of importance is to be related, the 
tone generally being pretty firm, although here and there 4 
willingness to accept lower rates was shown by producers, owing to 
aslight falling off in the demand for some articles. 

French consular reports state the production of tin in Malacca 
to have been, for the first seven months last year, 365,800 pikuls, 
or 22,862 tons, against $75,251 pikuls in 1898, the falling off 
having been caused by a want of workmen. 

Rather a quiet trade was done on the Belgian iron market last 
week ; the position of prices is still fairly strong, though now and 
then reductions are granted. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEM coal market firm, and prices remain same as last quota- 
tions. House coal in good demand, and prices very firm. Ex- 
ports for week ending June 9th were :—Coal, foreign, 18,070 tons ; 
coastwise, 9555 tons. Imports for week ending June 12th were :— 
Iron ore, 20,400 tons ; pig iron, 580 tons ; tin bars, 300 tons ; slates, 
300 tons; pitwood, 1785 loads; two cargoes sleepers, and two 
mining timber. 

Coal: Best steam, 21s.; seconds, 19s.; house coal, best, 18s.; 
dock screenings, 15s.; colliery small, 14s. to 14s, 6d.; smiths coal, 
16s, 6d. to1l7s. Pig iron: tch warrants, 67s. 1d.; hematite 
warrants, 78s. 8d., f.o.b., Cumberland ; Middlesbrough, No. 3, 
69s. 3d. prompt. Iron ore: Rubio, 20s. 6d. to 2ls.; Tafna, 
19s. 6d. to 20s. Steel: Rails, heavy sections, £7 7s. 6d. to £7 10s.; 
light do., £8 15s. to £9 10s., f.0.b.; Bessemer steel tin-plate bars, 
Fi 5s.; Siemens steel tin-plate bars, £7 7s. 6d.; all delivered in the 
district, cash. ‘Tin-plates: Bessemer steel, coke, 15s. 6d. to 
15s, 9d.; Siemens coke finish, 15s, 6d. to 15s, 9d. Pitwood : 
Scarce; prices very fluctuating. London Exchange Telegram: 


Copper, £71 12s. 6d.; Straits tin, £138, Freights : Steady. 
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—— 
AMERICAN NOTES. 


(From our own Correspondent.) 
New York, June 6th, 1900. 

THE general business situation is better than 

t week. The volume of business, however, 
throughout the country as indicated by bank 
earings is 11 ‘5 percent. less than in thesame week 
+ ear ago. ‘The absence of speculation is noted 
pipet all channels, and yet the bears are 
straid to get out of their bushes, Tables of 
nelees of 200 commodities show a steady decline. 
similar tables of raw material used by manufac- 
turers show a decline. The intereet felt in the 
general markets is as to when the depression will 
reach its natural limits, until then there will be 
moderate buying. In mining matters busi- 
ness is very brisk. The orders for mining 
machinery placed through New York agencies 
during the past two weeks are surprisingly large. 
There is a rush of machinery for Alaskan points, 
particularly Cape Nome, where mining enterprise 
jstaking organised shape. There is something 
like a reviving demand for small mill and 
factory equipments to complete plants bogun 
early in the season. Electrical equipment is very 
badly wanted, and an enormous amount of stuff 
js going into trolley lines, despite the high price 
ofcopper. The iron and steel trade is getting 
nearer right. Prices are a little lower on certain 
roducts than last week, but not much. Contracts 
or 90,000 tons Alabama iron have been closed in 
ten days. ‘There is no talk of shutting down 
jlants. Two more blast furnaces have been blown 
in, as all the pig iron is needed that can be had. 
New ore mines and limestone quarries are being 
opened, and coke ovens built. Lake ore rates 
are at last being shaded, because the supply of 
tonnage is ahead of the demand, At Pittsburgh 
there is talk of depression, but producing capacity 


js strained to keep buyers satisfied. The 
National Tube Company has cut prices, The 
American Sheet Steel Company will soon 


jssue a new list of lower prices. Inquiries for 
rails from across the water, and from Asiatic 
sources, are urgent. Exporters of machinery are 
greatly pleased with the progress of business. 


LAUNCHES AND TRIAL TRIPS. 

Buiysses, oil-in-bulk steamer; built by, Sir 
W. G. Armstrong and Co., Limited ; to the order 
of, M. Samuel and Co.; dimensions, 410ft., 52ft., 
$3ft. Yin.; to carry, 8500 tons deadweight ; 
engines, triple-expansion, 28in., 46in., 77in. by 
48in., pressure 180 lb.; constructed by, North- 
Kastern Marine Engineering Company ; launch, 
May 29th. 

BERGEDORF, steel screw steamer ; built by, Sir 
Raylton Dixon and Co., Limited ; to the order of, 
Deutsch Australische Dampfschiffs Gesellschaft ; 
dimensions, 403ft., 47ft. Stin., 31ft.; to carry, 
6800 tons deadweight ; engines, triple-expansion, 
%in., 46in., 77in. by 54in., pressure 180 lb.; con- 
structed by, T. Richardson and Sons, Limited ; 
launch, May 31st. 

PLANET Mars, spar-deck steel screw steamer ; 
built by, Northumberland Shipbuilding Company, 
Limited ; to the order of, R. W. Leyland and 
Co,; dimensions, 372ft., 48ft., 30ft. 10in. depth 
moulded ; to ae, 7000 deadweight ; engines, 
triple-expansion, 23}in., 39in., 66in. by 48in., 
pressure 180 Ib.; constructed by, Wallsend Slip- 
way and Engineering Company, Limited ; trial 
trip, June 9th, 12 knots, 


CATALOGUES. 


B. Mountain, Globe-road, Leeds.—New and 
second-hand machinery, 

Webster, Michelson, and Co., Eve Hill Works, 
Dudley. Catalogue and price list of dynamos and 
motors. 

W. E. Burnand and Co., St. Mary’s-road, 
Sheffield. Pamphlet containing an illustrated 
description of the Burnand transformer. 

The British Fuel Economiser and Smoke 
Preventer, Limited, Lime-street, London. Pam- 
phlet showing various applications of the Alves 
smoke-preventing apparatus, 


TRADE AND BUSINESS ANNOUNCE- 
MENTS. 


We are asked to announce that Mr. H. 
MacKay, of Cheltenham, has been appointed 
outside manager and representative by J. 
Buchanan and Son, of Liverpool. 

J. A. CottarD and W. C. Bryce have been 
appointed sole agents for the Linde British Re- 
frigeration Company, Limited, in the counties of 
lancashire, Cheshire, Flint, Denbigh, Carnarvon, 
and Anglesey. 

Mr. James RITOHIE, gas and water pipe manu- 
facturer, Acklam Foundry, Middlesbrough, has 
converted his business into a private limited 
liability company, which will be carried on under 
the style of James and Ronald Ritchie, Limited, 
under Mr, Ritchie’s personal supervision as heretc+ 
fore. The capital of the concern is registered at 
£30,000. 

ANNOUNCEMENTS have frequently been made in 
the Press reporting the sale of the Dowlais Iron 
Company’s works and mines belonging to Lord 

imborne. We now have authority to state 
that the whole of these properties have been pur- 
chased by Mr. Arthur Keen, Sandyford, Edg- 
baston, Birmingham, for the purpose of uniting 
the business with that of the Patent Nut and 
Bolt Company, Limited, of which company he is 
chairman, 

THE annual meeting of the King’s Norton 
Metal Company, Limited, was held on the 11th of 
June, Dividends were decl of 7 per cent. on 
the preference shares, and 10 per cent. on the 
ordinary shares, with a bonus of 10s. per share 
on the fully-paid ordinary shares, and of 8s. 6d. 
on the ordinary shares, with £8 10s. paid. An 
extraordinary general meeting of the company 
was then held, at which a resolution to increase 
the capital to £250,000 by the creation of 11,000 
new ordinary shares of £10 each was carried 
unanimously, 


THE PATENT JOURNAL. 
Condensed trom “The Iustrated Oftetat Journal 


Application for Letters Patent. 


*.* When inventions have been ‘‘ communicated” the 
— and address of the communicating party are 


29th May, 1900. 


9340. for BorLer Tusss, R. 
London. 

9841. Borries, J. Stock, London. 

9842. Musical Srrincep INstRUMENTs, G. M. Butt, 
London. 

9843. Utitisina the Force of Gravity, F. Ashe, 
London. 

9844. Cyciine Skirts, E. A. Holmes, London. 

9345, PROTECTING from CoLLision, B. W. Bryan, 
London. 

9846. Paper Fasteners, 8. G. Coulson, London. 

9847. Opraininc Rotary Morion, J. R. Williams, 
London. 

9848. Makino of ENAMELLED LeaTHER, 8. H. James, 
London. 

9849. TreaTMENT of AERATED Beveracgs, F. 8. Need- 
ham, London. 

9850. OpEN Fire-crates, E. J. Purnell, London. 

9851. Sarety Pipe Poucn, W. G. Neave, London. 

9852. WEIGHING and SELF-RECKONING SCALE, T. Evans, 
London. 

93853. Srrainer for Cooxinc Urensixs, T. O. Harvey, 
London. 

9854. Foor Bripcss, B. J. Wolff, London. 

9355. for Mepicinges, J. A. Héeg, London. 

9856. Pepa. for MusicaL Instruments, A. D. Klaber. 
—(B. Klaberv, United States.) 

9357. Pepat CLutcu for Musica InstRuMENTs, A. D. 
Klaber.—(E. Klabev, United States.) 

9858. Automatic Loup and Sorr Pepav for Musicau 
InstruMENTS, A. D. Klaber.—(#. Klaber, United 
States.) 

9359, MECHANICALLY-PLAYED MUSICAL INSTRUMENTS, A. 
D. Klaber.—(&. Klaber, United States.) 

9860. MODULATING MecHANISM for PIANOFORTES, 
A. D. Klaber.—(&. Klaber, United States.) 

9361. TONE-MODULATING Device for MusicaL INnstRv- 
ments, A. D. Klaber.—(2. Klaber, United States.) 

9862. Gear Cases, H. Lisle and The Presto Gear Case 
and Components Company, Limited, London. 

9863. Gear Cases, H. Lisle and The Presto Gear Case 
and Components Company, Limited, London. 

9864. Envevopgs, A. D. Klaber, London. 

9865. Copy-Books, J. W. Williams, and R. J. Tilford, 
London. 

9866. OpTicaL INstTRUMENT, H. M. Selfe, London. 

9867. Mup Guarps for Cycues, G. D. Briggs, London. 

9368. CLeaRING Movutus of Harsours, W. Critchlow, 
London. 

9869. Hanpies for VeLocipepgs, B. W. C. Talbot, 
London. 

9870. Street Guuuies, J. Swait, London. 

9871. GarTers, J. Pullman, London. 

9872. SEPARATING SOLVENTS from O1Ly So.vrions, 
E. Maertens, London. 

9873. ELecrric Morors, J. Hewitt, C. A. Lindstrom, 
and T. Hewitt, London. 

9874. MeraL Recepracies, J. E. Phillips, London. 

9875. Toy Wacons, J. Flindall, London. 

9876. Macuines for Bakers’ Goops, J. C. Heilmann, 


J. Wilson, 


mdon. 
9877. Brackets for BEARINGS of SHarts, 8, C. Davidson, 


ndon. 

9878. Printers’ Rouuers, H. Harrild and H. P. Jarrold, 
London. 

9879. *‘Nernst” Incanpescent Lamps, R. Krayn, 
London. 

9880. CiutTcHes for Motor Venicies, R. H. Lea, 
London. 

9881. ComBineD Feep-water Heaters, F. M. Wheeler, 
London. 

9882. Tires for Cycies, W. J. Murphy, 
London. 

9883. HypropaTHic BanpaGE forthe Lunes, J. Strauss, 


London. 

9884. MAINTAINING TemPERATURES, H. Dugenait, 
Lendon. 

9885. UNDERFRAMES of Rat_way Cars, J. M. Hansen, 
London. 


9886. Pens, F, H. Burdsall, London. 

9887. Fire-nars, J. E. J. Baxter, London. 

9888. WasHinG Macuines, O. and C. A. Linebarger, 
Liverpool. 

9889. Propuctne on Pipgs, R. Chillingworth, 
Liverpool. 

9890. TiLLs, R. D. Cole, Live 1. 

9891. CusHion for Horsgs, &c., H. Parr, 


London. 
9892. Mrits for DistnrecRATING Rock, A. J. Sackett, 
London. 


9398. Motor Roap Veuicies, W. W. Valentine, 
London, 
9894, Construction of Foiptnc Boxes, H. H. 


Lake.—(The Welb Folding Box Company, United 


States. 


9895. Construction of Boxgs, H. H. 
Lake.—(The Webb Fulding Bor Company, United 
States.) 


9896, Lecarnes, W. R. Watts, London, 

9897. Snap Hooks, J. A. Gavitt and P. M. Tucker, 
London. 

9898. Printinc Macuines, H, E. Newton.—(R. Hoe, 
United Statea.) 

9899. Guoves, E. G. Zieger and E. E. Wiegand, 

mdon. 

9900. Propuction of Puorocrapus, J, A, Johnston, 
London, 

9901. Botts for Doors, C. J., K., and A. Gullyes, 
London. 

= — H. A. Pryor.—(F. H. Beals, United 

tates. 

9903. Gas Stoves, W. H. Wheatley.—(4. M. Lanner, 
Sweden.) 

9904. Fitterinc Device, A. M. Hamilton, 

ndon. 

9905. AppaRaTus for TREATING Pgat and Cray, E. 
Springborn and The ‘‘Globe” Fuel Syndicate, Ltd., 
London. 

9906. Makina INnpIA-RUBBER, A. L. Arnaud, A. V. 
L. boa A. M. G. Wehry, and A. G. Lebeuf, 

mdon. 
7. Prano Actions, G. M, Guild, London, 

9908. — C1PHER CORRESPONDENCE, C. Fowler, 

mdon. 

9909. — Liquip, W. R. Lake.—(C. Strobel, United 
States, 

9910. Enorng, R. O. Berglund, London. 

9911. Rotary Printing Macuinges, A. Sauvée, 
London. 

9912. MustcaL Instruments, H. Birkbeck.—(J. H. Lud- 
wig and C. A. Ericsson, United States.) 

9918. MusicaL Box, G. Varrelman, London. 

9914. Gas Burners, A. and E. W. T. Richmond and 
Richmond and Co., Ltd., London. 

9915. TyPE-pistRIBUTING ApPpaRaTus, G. C. Marks.— 
(A. A. Low, United States.) 

9916. Rim Brakes, E. C. G. Bromhead, London. 

9917. DisaGGREGATING and Dryinc Svusstances, R. 
Haack, London. 

9918. BreecuEs Knes, V. D. Kirby, London. 

9919. Rotary Enarngs, J. D. A. and J. H. L. Béttcher, 


London. 
9920. TripLex Lamp for Carriacgs, B. D. Pudumjee, 
India. 
80th May, 1900. 
9921. MAKING ARTICLES by InsERTION of CorK in 
MeEra.tic Mesugs, D. Cross, Stoneh » D hi 
9922. ks, W. B. Sanderson, Newport, Mon. 
9928. Tires, E. Garnier and A. Pank, 
armou: 


9924. Lawn and GARDEN SPRINKLER, 
ester. 

9925. Pyeumatic Apparatus for SaLvinc Suiprs, W. 
Jack, Edin 

9926. Forminc Yarns into Warps, A. Leach, Man- 
chester. 

9927. MERCERISING YARNS, T. Pickles, Manchester. 

9928, Lapies’ Dress Fasteners, J. Thornton, Cleck- 
heaton, Yorks. 


J. Shone, 


9929. Tires, J. B. Addison, P. Wedgwood, jun., and 


W. Addison, Newcastle-upon-Tyne, 

9930. GrinpiInc Macuines, J. J. Guest, Bir- 
mingham. 

9931. Wax Recorp CyLinpers for PHonocRapns, A. 
E. Beck, Birmingham. 

9932. MANUFACTURE of ARTIFICIAL FuRL, A. E. Tucker, 
Birmingham. 

9923. DistripuToR for AGRICULTURAL PuRposgs, T. C. 
Sargeant, Northampton. 

9984. Hose Cour.ine, H. E. Bryce and C. Chambers, 
Birmingham. 

9935. Nosie’s Macuines, J. Denby, Keighley. 

9936. PHorockapuic Cameras, E. T. Butler, Glasgow. 

9937. for Hose Covr.ines, M. Cassidy, 
Manchester. 

9938. Fastentnc Device for of Pipes, T. Curr, 
jun., and D. Kennedy, Glasgow. 

9939. KnitTING Macuinygs, J. Saint-Sernin, Berlin. 

9940. Pressure Apparatus for Beer, E. Rilling, 
Liverpool. 

9941. Form of Rim and Brakg, F. B. Smith and C. L. 
Richardson, Port Talbot, Glam. 

9942. MeraL SawinG Macuiygs, E. G. Herbert, Man- 
chester. 

943. Fire-Licnter, H. Elliott and T. Crowe, Glasgow. 

9944. IncaNpescent ELectric Lamps, B. M. Drake and 
The Nernst Electric Light, Limited, London. 

9945. Pouttry Broopers, C. Roe, London. 

9946. Consuminc Smoke in Furnaces, T. Kershaw and 
W. H. Bancroft, London. 

9947. Brim-pouNcING MACHINEs for Hats, G. F. Larkin, 
London. 

9948. ComBINED Hat-1RONING and Pouncinc MACHINE, 
G. F. Larkin, London. 

9949. BicycLe Brakes, W. H. Sparks, London. 

9950. ComBINED CHURN and Butrer Worker, H. Feld- 
meier, London. 

9951. BicycLe Supports, W. H. Hart, jun., London. 

9952. Ruppgr for Vesseis, C. 8. Hamilton, 
London. 

9953. Evecrric Switcues, A. T. Baldwin, London. 

9054. E.ecrric Air Pumps, A. T. Baldwin, London. 

955. ELectric Raitway Systems, The British Thom- 
son-Houston Company, Limited.—(W. B. Potter, 
United States.) 

9956. MANUFACTURING MANIFOLD CARBON Paper, The 
an Enterprises, Limited, and R. Stocker, 


9957. TELEPHONE SIGNALLING Systems, N. H. Holland, 


Kingston-on-Thames. 

0958. ImpLEMENTs for Corn, V. A. Whitbeck, 
Kingston-on-Thames. 

9959. TeELLURIAN, J. P. McDaniels and J. L. Swan, 
Kingston-on-Thames. 

9960. Bepstgaps for WorkHousss, 8. I. Whitfield, Bir- 
mingham. 

09%61. CiGaRETTE Macuines, The Uuited Cigarette 
Machine Company, Limited.-(F. J. Ludington, 
United States.) 

9962. ALTERNATE-CURRENT INDUCTION Motors, G. W. 
Money, London, 

9963. Wire Heppvgs for Looms, F. Lange, London. 

9964. BoTTLE-WasHING Macuines, W. P. Thompsun.— 
(F. Lugviel, United States.) 

9965. and CLEANING MACHINES, M. 
Altstock and N. Horn, Liverpool. 

9966. Leaornes, R. H. Leaver, London, 

9967. Macuines for Workinc Stone Svurraces, T. 
Stigliz, London. 

9968. Macnetic Separators, O. Imray.—( Mechernicher 
Berguwerks-Actien-Verein, Germany. 

9969. SuLpHoRicinatTes for Dyginc, H. J. Carlier, 
London. 

9970. Motor Cars, J. Imray.—(Société Industrielle des 
Telephones, France.) 

9971. Uritisinc ELEcTRICAL EartH CuRRENTS, E. Jahr, 
London. 

9972. Harr Stem Winper, A. C. Millard, London. 

9978. Composition for CooLiInc HeaTEeD G. 
Paddock, London. 

9974. ConverTING RecrpROcAL into Rotary MOorTION, 
R. C. Carty, London. 

9975. ELEcTRICAL TRANSFORMERS, R. Gibson, London. 

9976. Brake Mecuanism, H. Heatly and F. J. Geesham, 
London. 

9977. TREATMENT of Peat Boa, C. Jousset and W. R. 
McKay, London. 

9978. Siauttnc of Rrries, A. Gajardo, London. 

9979. Soap Disues, W. T. Cunningham, London. 

9980. OsstructTING the of Locks, L. Perok, 
London. 

9981. Toot Hotper, L. N. Burt, London. 

9982. Lamp Hotpers, E. G. Sheppard and The Nernst 
Electric Light Limited, London. 

9983. POWER-PROPELLED VEHICLES, F. W. Lanchester, 
London. 

9984. ManuractuRE of Horsgsnogs, F. Albert, 
London. 

9985. AppaRATUs for WARMING PLates, R. W. Boyd, 
London. 

9986. TYPEWRITERS, E. A. Nowak, London. 

9987. Presstnc Devices, A. Klerck, London. 

9988. ELectric SIGNALLING Device, G. D. Monaco, 
London, 

9989. RENDERING Woop Fire-proor, R. Haddan.— 
(Huelsberg and Co., Germany.) 

9990. Pweumatic Tings, A. J. Boult.—(F. E. Miiller, 
Germany.) 

3lst May, 1900. 


of Pressep Yeast, G. Valentine, 

Dublin. 

9992. MouLpinc and RamMinc Macuing, G. C. Bingham, 
Norwich. 

99938. Recessep Fcrnace Bars for 8. Gregg, 
Belfast. 

9994. VenTILATING Sups’ Houps, T. I. Martin, New- 
castle-on-Tyne. 

9995. ReTrarpiInc the Motion of Suips, T. I. Martin, 
Newcastle-on-Tyne. 

9996. TRANSMITTING Mgcuanism, W. G. Hutchinson, 
Newcastle-on-Tyne. 

FintsHinac Borroms of Boots, C. Wheeler, 

London. 

9998. Power TRaNsMIssION A. Firth and R. 
Jackson, Liverpool. 
09. New Ricoinc Screw, H. 8. Clement, 
Glasgow. 

10,000. Viewinc PHotocRapHic Picturgs, R. Krayn, 
Manchester. 

— ConTROLLING SPEED of Motors, C. W. Dawson, 


eeds. 

10,002. PuysicaL Trainers, O. G. Moseley, Man- 
chester. 

10,008. Propucine Pictures, R. Krayn, 
Manchester. 

10,004. CenTRIFUGAL Macurngs, G. Pott, Glasgow. 

10,005. for TENTERING Macuings, W. Birtwistle, 
Halifax. 

10,006. BotLer Tusss, S. E. Howell, Sheffield. 

10,007. Lusricator for Encings, G. Schildknecht, 


' len. 
10,008. CarriaGE Door Locks, H. Defries, 


ndon. 
10,009. Winpow Buinp Fvcrniture, A. M. de Silva, 
Manchester. 
10,010. PropucTion of CRINKLED Paper, R. Wiegard, 


vei 
for DisPLAYING ARTICLES, E. Crowe, 
nbury. 
10,012, LipgRATING Greasy Martrers from Liquips, J. 
ttre, Manchester. 
10,018. JacquaRp Macuings, A. 8. Crossley and T. 


Haughton, Manchester. 


10,014. Hamuers, J. A. Rowcliffc, Manchester. 

10,015. VenTILATING ApraRatus, T. and J. H. Walton, 
Manchester. 

10,016. Sun Burnps, 8. Smith, Manchester. 

10,017. Kins, W. and W. F. Bettaney, Longport, 
Stoke-on-Trent. 

10,018. Steam Enoine Inpicators, L. R. Doran and A. 
Taggart, Glasgow. 

10,019. A New Matrress, J. H. Moorhouse, Man- 
chester. 

10,020. Woven Wire Matrresses, J. H. Moorhouse, 
Manchester. 

10,021. Fiyine J. Jones, Dundee. 

10,022. Ecectric Tramways, M. Gaughren, Glasgow. 

10,023. CLeaninc Tramway O. Michaelis, 


G ow. 

10,024. Drinxine Fountarns for Piczons, A. Hately, 
Birmingham. 

10,025. CrusHinc Macurngs, C. E. Hall, Sheffield. 

10,026. APPLIANCE for WORKING PILE Drivers, J. Garvie, 
London. 

10,027. Lamp Support, M. Galke, Berlin. 

10,028. SmoorHinc Sitk Hats, G. Old and G. D. 
Neville, London. 

10,029. DistripuTine ELectric Current, N. W. Stcrer, 


mdon. 
10,030. Fasteners for Garrers, F. J. Stv»hwasser, 
ndon. 
10,031. Maxine Arc Lamps, E. W. and H. Bohle, Bir- 
mingham. 
10,032. EXTERMINATING ParasirTEs, S. C. Jones and W. 
T. Chafer, London. 
10,033. LIFE-SAVING APPARATUS, F. Bomches, London. 
10,034. Music Szats, J. McHardy, London. 
10,035. MANUFACTURING Parts of Fusgs, J. C. Bull, 
London. 
10,036. Macutyery, D. G. Baker, London. 
10,037. The Comprnation Woop Hanp ie, J. J. Wester- 
dick, Harrow-on-the-Hill. 
10,038. Vapour BuRNERS, H. A. House, jun., London. 
10,039. New ENnameL for Ceramic Wark, G. Appiani, 
London. 
10,040. HorsrsHors, W. Chiswell, London. 
10,041. CapsuLes for Borries, E. Watzke and I. Nagy, 
London. 
10,042. LucireR Matcues, C. J. R. Le Mesurier, Dic- 
cot, Berks. 
10,043. Warminc Rooms, W. H. Bushell and L. R. 8S. 
Tomalin, London. 
10,044. PaNeELLED Carriaces, O. Imray.—(J. P. 
O'Brien and A. Beveridge, United States.) 
10,045. HorsksHor Paps, J. H. Nunn, London. 
10,046. Tires, H. A. Middleton, London. 
10,047. WaTER-TUBE BoILers, H. F. Phillips, London. 
AppaRATus for Susstancegs, G. F. Restall 
mdon. 
10,049. Gas Propucers, B. Talbot, London. 
10,050. APPARATUS for PROJECTING ANIMATED PICTURES, 
. Armat, London. 
10,051. 9 Ciuss, A. J. Boult.—(L. D. Holden, United 
States. 
10,052. Games, J. W., C. W., S. F. Batdorf, and W. H. 
wis, London. 
— TricoLour Hanp Lamp, T. J. MeCloughin, 


ndon. 

10,054. Woven Fasrics, H. Hardwick, London. 

10,055. MANUFACTURING COMBUSTIBLE MATERIALS, The 
Petolite Fucl Syndicate, Limited, and E. Johnson 
London. 

10,056. CoLiars, C. R. G. Smythe, London. 

10,057. MANUFACTURE of WIRE Ropss, W. P. Bullivant, 
London. 

10,058. Fotpinc Bep, C. Ebner and L. A. Krantz, 
London. 

10,059. ATTACHMENTS for FurNacrs, L. D. West, 
London. 

10,060. SecuRING BaRBED WIRE to Posts, H. Bland, 
London. 

10,061. PRESERVING ALIMENTARY Propucts, L. Lysen, 
London, 

10,062. Struts for Use in Excavations, J. Melling, 
London. 

10,063. Surps’ CLocks, R. W. James.(W. K. Menus, 
United States.) 

10,064. SteERING Suips, J. F. Golding, London. 

10,065. AUTOMATIC CIRCUIT-BREAKERS, W. R. Lake.— 
(W. M. Scott, United States.) 

10,066. Lirg-savine Betts, E. W. Frankenberg.—(Z. 
Frankenberg, Germany.) 

10,067. AGRICULTURAL IMPLEMENT, W. W. Durling, 
London. 

10,068. MAKING ACETYLENE Gas, W. R. Lake.—(R. 
Exley, United States.) 

10,069. SusstiruTe for Leatuer, G. L. Lippold, 
London. 

10,070. Recorpinc Macuines, G. C. Marks.—(The 
Numerograph Manufacturing Company, United 
States.) 

10,071. AvToMOBILEs, I. Kitsee, London. 

10,072. SHeet Grips for Boats, L. Hope, 
London. 

Maxinc Meat of Driep Poratogs, J. Koniges, 

ndon. 

10,074. ELectric Brakes, F. C. Newell, London. 

10,075. TROLLEY CURRENT CoLLEcTors, J. W. Martin, 
Liverpool. 

10,076. MakING Sat-amMontac, J. Jefferies, Liver- 


pool. 
bao TURNSTILE ARRANGEMENT, L. Perlhefter, Liver- 


pool. 
10,078. Rotters for CLOTH-RAISING MACHINES, W. 
Batty and A. Miller, Manchester. 
10,079. AiR Brakes, H. A. Pryor.—(G. P. Magann, 
‘anada.) 
10,080. DouBLE Car Roor, C. H. Hutchins, London. 
10,081. Execrric Fuss, I. Kitsee, London. 
10,082. ConDIMENT Ho.pErs, M. L. Hansen, London. 
10,083. GENERATORS, A. C. Burgoine, London. 
— MANUFACTURE of Heapep Pins, R. Neus, 
ndon. 
10,085. Pumpinc Enarngs, J. Boesser, London. 
10,086. WaTeR TuRBINES, M. Greenberg, London. 
10,087. THREAD Cutters, J. W. Lane, Oklahoma Terri- 
tory, U.S.A. 


June lat, 1900, 


10,088. RirLe Rancks, J. L. Crawford, London. 

10,089. The Lampiey Luccacr CaRRIER, A, 
Foster, Waltham Cross, Herts. 

10,090. Coverines for the Fret, E. Sumner, Man- 
chester. 

10,091. APPLYING PREssURE to ManciEs, A. Smith, 
Bolton 


10,092. BRaKE Mecuanism, L. M. Lymburner and J. 
E, Matthews, London. 

10,098. Destructor Furnaces, J. J. Meldrum and 
Meldrum Brothers, Limited, Manchester. 

70,094. SpPrNDLEs of RING-DOUBLING MACHINES, H. 
Cheetham.—(F. Rosskothen, Germany.) 

10,095. Macuings for Proorina Paper, C. A. McKer- 
row and T. R. Wollaston, Manchester. 

10,096. TrrEs for CarRiacEs, W. McPherson, Glasgow. 

16,097. Cummyzy Tops, J. J. Green, Halifax. 

10,098. Fastenincs for Casgs, A. R. Blake, 
Birmingham. 

10,099. Apparatus for TREATING Szwacr, W. Watson, 


10,100. PastEBoaRD Boxes, J. N. Hastings and J. 
Bilsand, Glasgow. 
10,101. InpicaToR for BARREL Watcugs, V. Kullberg, 
ndon. 
10,102. SH1ELps for ANimaL H. Tolley, Bir- 
mingham. 
— Sxass for Copyina Books, J. Cook, St. Helens, 


cs. 
10,104. Bepstgaps, C. V. Lively, Kingston-on-Thames. 
10,105. ADJUSTABLE REsIsTaNcEs, A. H. Mayes, Hove, 


jussex, 
10,106. Apparatus for Dryina Liven, W. H. Parker, 
‘SHEARING A. Martin, Plumstead, 
ent. 
10,108. Hor SHEARING Macuines, J. Crow 
Glasgow. 
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10,109. TRamway Cars, A. 8S. Nelson and A. Stewart, 


G 

10,110. Papgr-cask, J. Williger, Paris. 

10,111. Raistnc the Lips of Burrer Disues, H. and 
H. Williamson, Limited, Birmingham. 

10,112. Borrom Brackxer for J. Peaple, 
Gloucester. 

10,113. Tenon Ess, C. R. Bleasdale, Blackpool. 

10,114. Gvarps for CrrcuLaR Saws, J. E. K. Long, 
Birmingham. 

10,115, ConTROLLING the CoursE of ToRPEDOEs, J. T. 
Armstrong and A. Orling, London. 

10,116. ARMouR Ptates, P. Barry, London. 

10,117. ManuractureE of Fancy Boxes, F. G. Johns, 
London. 

10,118. WaHITEWASHED SuRFACEs, A. Haas, 
London. 

10,119. INstTRUMENTS for WRITING on SLATE, M. Welker, 
Manchester. 

10,120. Snutrer for E. Schneider, 
London. 

10,121. ELECTRICALLY-PROPELLED VEHICLEs, C. Adams- 
Randall, London. 

10,122. Fixinc ArtiriciaL J. L. Williams, 
London. 

10,123. Heap Rests for Dentat CuHarrs, The Dental 
Manufacturing Company, Limited, and L. Read, 
London. 

10,124. CALLING APPLIANCES for TELEPHONE SwitcH- 
BoaRDs, J. E. Kingsbury.—(The Weatern Electric 
Company, United States.) 

10.125, Hotpinc Up Dress Skirts, E. Edwards.—(J. 
Hartlieb, Germany.) 

10,126. IncrEastnG the ENERGY of Motors, F. M. 
Leavitt, London. 

10,127. SunstantiaL O. Imray.— (Die 
Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

10,128. ANcHoR WaGons for MacuINE PLovGuine, A. 
Ventzki, London. 

10,129. ATTacHING Prins to Broocuss, C. E. Little, 
London. 

10,180. Looms, A. J. Boult.—(W. 7. P. Hollingsirorth, 
United States.) 

10,1381. MATHEMATICAL INTRUMENTs, E. T. Boden, 
London. 

10,132. Kwyitrep Fasrics, G. Padmore, 
London. 

10,138. ELectric Meters, T. Duncan, London. 

10,134. Etecrric Meters, T. Duncan, London. 

10,135. RESERVING SEaTs in THEATRES, A. Boucher, 
London. 

10,136. Toy, E. A. Houchin, London. 

10,187. ELectric Lamps, R. Krayn, London. 

10,188. Enpiess Wire Faprics, A. J. Boult.—(&. 
Franck, Germany.) 

10,139. PROPELLER SuarFts, W. Taylor, London. 

10,140. STEERING Suips, E. M. Halliday, London. 

10,141. Etectric Switcues, G. B. Bowell, London. 

10,142. Printinc TELEGRAPH Apparatus, D. Murray, 
London. 

10,143. BrusH W. P. Thompson.—(M. Young, 
United States.) 

10,144. W. Beresford and J. Grant, 
London. 

10,145. Lapres’ Unper Vests, W. G. Jones, London. 

10,146. KNEE-LEVER Press, A. Gaspary and H. Brocker, 
London. 

10,147. Composition of Matter, A. Levett, London. 

10,148. Mixinc Device for Fivuips, J. J. Bourcart, 


London. 
10,149. Fopper, S. Hagyi-Ristic and A. Halasz, 
London. 
10,150. War Games, J. Lanz, London. 
10,151. Brits for Horsgs, P. L. Bernard, London. 
10,152. STeRiLtisaTiIon of Liguips, A. E. Beck, London. 
10,153. VALVE Gear for WINDING ENGINES, M. E. Teague, 


ndon. 

10,154. Cyctometrers, G. C. Marks.—(W. Bruhn, 
Germany.) 

10,155. Furnace for Heatinc D. Laird, 
London. 

10,156. Propuction of C. Tellier, London. 

10,157. TexTILE Macurinery, H. Hardwick, London. 

10,158. TRANSPOsING PraNnorortTEs, H. J. Brinsmead and 
J. Brinsmeadand Sons, Limited, London. 

10,159. WaASTE-WATER PREVENTING CISTERNS, E. 
Steph and 8. Robi , London. 

10,160. Gas Burners, A. G. Dowle, London. 

10,161. CoLLAPSIBLE Boat, G. von Seidlitz, Germany. 


2ad June, 1900, 


10,162. Taps REVOLVING THROUGH SCREW- 
Stoppers, H. G. D. French, Bristol. 

10,163. Construction for APPLYINGa BRAKE toa CYCLE 
by Foot Power, C. H. Shacklock and F. Wilkes, 
Wolverhampton. 

10,164. PickLe Grip, W. Wells, Worthing. 

10,165. CLEANING Topacco Piprs, W. C. G. Smith, 
Birmingham. 

10,166. LuBricaTinc Cycle when TRAVELLING, 
G. J. Geary, Sale, Cheshire. 

10,167. Keytess Locks and Fasteninos, L. Dove, 
London. 

10,163. Cow s, E. Milburn, London. 

10,169. TaBLe for Bakertzs, J. Hailwvod, Manchester. 

10,170. Propuction of Motive Power, J. F. M'Culloch, 


G 

10,171. and CLosinc Dust-pRooF LUBRICATORS, 

. W. Milligan and J. Clement, Birmingham. 
10,172. SrarTiING and CONTROLLING ELECTRIC Motors, 
. Preece, Blackburn. 

10,173. MoTIvE-POWER EnNcGINEs, W. E. Rowlands, 
Liverpool. 

10,174. Macutnery for Maxine Sarety Prins, O. G. 
and B. L. Goodman, Birmingham. 

10,175. PresERvING FrREsH Meat, L. Steele and S. 
Taylor, Sheffield. 

10,176. Game, W. Sanderson, Nottingham. 

10,177. Macutnery for Makino Sanitary Pipes, J. 8S. 
Pullan, W. H. Mann, and J. Perks, Leeds. 

10,178. Grounp Rope for TrRawt FisHinc, A. Kay, 
Leith. 

10,179. Automatic Corn Macuryg, F. J. Cocks, Salop. 

10,180. BLocks and Structures, J. C. Sellars, 
Liverpool. 

10,181. Execrricat Steam Borer, C. E. Griffing, 
Glasgow. 

10,182. SareTry GuaRDs on CaRviNnG Forks, R. G. 
Bradshaw, Retford. 

10.188. Boppins for WARPING Frames, H. Southwell, 
Rochdale. 

10,184. Paper Cup, T. Stuart, Wigan. 

10,185. REVERSIBLE Winpow Sasues, A. E. May, 
London. 

10,186. CoG-wHEELS, W. Collier, Leyton, Essex. 

10,187. Forcgs, J. Schaller, London. 

10,188. Boots, A. Abbotson and W. J. Knox, Liver- 


pool. 
10,189. Macuines for Cagckinc Casn, P. N. Rhodes, 
Brad: 


10,19. Prorectinc Cycie Cuains, W. J. Short, 
London. t 
10,191. AguTacEs for Gas. Pipes, T. Boerlage, 
London. 
10,192. Fog SIGNALLING Apparatus, W. G. Barnsdall, 


ndon. 

10,193. BraceLets, W. A. Price and F. R. Baker, Bir- 
mingham. 

10,194. J. H. Bowden, London. 

10,195. Game for EXHIBITING ADVERTISEMENTS, H. 
Manning, London. 

10,196. Acip, J. Wetter.—(£. Haen, 
Germany.) 

10,197. ELectropks, K. A. Wilde, London. 

10,198, STRETCHER ATTACHMENT for Cycies, H. V. 
Weyde, London. 

10,199. TREATMENT of ZINGIFEROUS SLaas, O. J. Stein- 
hart and J. L. F. Vogel, London. 

10,200. Toot Horper, C. Boltshauser-Schmid, 
London. 

10,201. Vatves, W. P. Thompson.—(C. B. Hodges, 
United States.) 


10,202. Tospacco Pipss, A. 8. Collier, Live 1. 

10,203. Fastentne for Lips of Boxgs, Palinek, 
Manchester. 

10,204. Propuctne InTENsE CoLp, W. Brothers, Man- 
chester. 

10,205. BRICK-MAKING Macuines, A. E. Glazebrook, 
Birmingham. 

10,206. Taps, J. R. Rowsell, Birmingham. 

10,207. Inriator, C. Jones, W. Thomas, and 
B. L. Philipps, Cardiff. 

10,208. Matrressgs, A. Batic, London. 

10,209. Mrans to Prevent Siippinc, R. G. Caie, 
London. 

10,210. CLostnc Steam Suppiy Vatves, E. G. Dahl, 
London. 

10,211. Vatves and VaLve Gear, J. A. McMullen, 
London. 

1).2.2, IvreRNAL ComsustIon Enorngs, J. A McMullen, 
London, 

10,213. CooLinc Devices for Pistons, J. A. 
McMullen, London. 

10,214. ELecrRIcAL IaniTion Devicss, J. A. McMullen, 
London. 

10,215. Liquip Furr, 8. M. Trapp and W. H. Reming- 
ton, London. 

10,216. Tent TaBLE, O. Imray.—(@. F. Beyts, India.) 

10,217. Caucks for Larugs, O. F. Garvey, London. 

10,218. Manuracture of Bricks, H. Coiffier, E. 
Vieville, and A. Majeste, London. 

10,219. Eckcrriciry Merers, W. L. Wise.—(Litr’sche 
Industriererke Acticngesellschast, Germany.) 

10,2.0. Means for Licutinc Fires, E. V. Goad, 
London. 

10,221. Evecrricat ALARM, E. Chadwick.—(H. Tetlov, 
Russia.) 

10,222. Pins for TurRNING, W. P. Belk and C. A. 
Newman, Sheffield. 

10,223. Courtine for RarLway Waaons, F. Render, 
London. 

10,224. Heatinc Apparatus, J, M. Parry, London. 

10,225. Courting RatLway Trucks, J. J. Grice, 
London. 

10,226. CLostnc Doors, E. A. and J. E. Savage and C. 
J. West, London. 

10,227. CoPFER-ROASTING Apparatus, G. F. W. Schnell, 
H. Roth, and A. L. W. H. Schnell, London. 

10,228. PROPELLING SHUTTLES in Looms, J. Poyser, 
London. 

10,229. A New 8. Hawkins, 
London. 

10,230. Contact for ELectric RaiLtways, L. Bachelin, 
London. 

10,231. RuEostat and ATTACHMENT Piva, L. D. Carter, 
London. 

10,232. New Propuct of MANuFACTURE, ©. A. Miller, 
London. 

10,233. ComBINED FLOWER Por and Vasg, J. A. Mar- 
shall, London. 

10,234. Rerarninc Hars on the Heap, P. L. Deighton, 
London. 
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10,235. FiusHinc Apparatus, E. B. Lupton and J. M. 
Porter, Leeds. 

10,236. Casgs for DispLayINnc JEWELLERY, J. Swinge- 
wood, Birmingham. 

10,237. GLASS-ENGRAVING Macutinegs, W. Moulton, Man- 
chester. 

10,238. GaAS-GRNERATING AppaRaTus, A. C. Swain, 
Kingston-on-Thames. 

10,239. MaGazine H. Harris, Congleton. 

10,240. PROPELLING MECHANISM Of AUTOMOBILE Tor- 
PEDOES, H. T. Ashton, Blackheath, Kent. 

10,241. SkyLicats, D. O'Driscoll, Cork. 

10,242. PRESERVATION of Lire at Sea, A. A. Hely, 


or. 

10,243. SupporTING BrackeErs for Mirrors, H. Bell, 

urney. 

10,244. AIR-GRATE VENTILATORS, J. H. Robinson, 
Burnley. 

10,245. Hypraviic Enare, C. W. Wood, Newcastle, 
Staffordshire. 

10,246. Trap for AUTOMATICALLY Draininc Water, B. 
H. Halstead, Edgerton. 

10,247. TeLEscopr, T. V. W. Phillips, Woolwich. 

10,248. Penctt Guarp, L. L. Whitehead, Swanley 
Junction, Kent. 

10,249. Topacco Dampine, A. Seeley and G. Kershaw, 
Rochdale. 

10,250. Propuction of Ox1pEs of CHromivM, F. Bale, 
Droitwich. 

10,251. GENTLEMEN’s HosreRy Pants, T. R. Cosh, 
Glasgow. 

10,252. Books, J. Gaukrodger, Manchester. 

10,253. Ease: Stanp for Pictures, W. Pearce, Bir- 
mingham. 

10,254. Lirtine Jacks, J. C. Crellin, Liverpool. 

‘a Gas Heatinc Stove, T. F. Edgeworth, Bristol. 

10,256. Automatic BaRREL TiLt, A. Hadfield, C. 
Gregory, and M. H. Green, Manchester. ~ 

10,257. BLast FURNACE GAS-CLEANING APPARATUS, F. 
Dawson and J. Kuhr, East Middlesbrough. 

8. Brakes for Tro._eys, J. E. Cree, Glasgow. 

0,259. TurBrines, W. M. Walters, Liverpool. 

10,260. DousLe-Lirr Jacquarps, 8. Dracup and I. 
Thomas, Halifax. 

10,261. Fotpinc Taste, A. Barr, Glasgow. 

10,262. CycLe Gear, R. Eccles, Glasgow. 

10,268. ALcoHoL PreRruminc Lamps, J. Blakeley, 
London. 

10,264. Brakes for VEHICLEs, W. G. Price, Glasgow. 

10,265. Ustnc MINIATURE CARTRIDGES in RIFEs, J. K. 
Ewart and W. K. Webster, Glasgow. 

10,266. Water Suppiy Taps, J. Shanks and R. Burn- 
side, Glasgow. 

10,267. DESTRUCTIVE TREATMENT Of Rerusg, E. J. Duff, 
Glasgow. 

10,268. Tires for Cycies, J. Towlson, Poo 

10,269. Steam Coit, T. I. Veryard, Londot. 

10,270. Low-TENSION EXPLODER, G. Evan: Aberdare. 

10,271. Cigarettes, P. C. Glubb, London. 

10,272. CycLe Rest, A. Burt, jun., Southsea. 

10,278. Recutators for Evectric Motors, H. J. 
Haddan.—(The Garton Daniels Company, United 
States.) 

10,274. Fasteners for Curtains, H. J. Haddan.—(S. 
Muhlhauser, United States.) 

10,275. VENTILATORS, G. Horn, London. 

PREVENTING Water Waste, H. F. Standing, 
Leeds. 

10,277. Processes for SEALING Conratners, W. J. 


10,278. Drivinc Mecuanism for Evevators, G. D. 
Kilberry, London. 

10,279. ATTACHMENT for ScHoo. Desks, J, H. Stevens, 
London. 

10,280. BALANCED Stipe Vatves, A. C. du Sonchet and 
A. du 8S. Thomas, London. 

10,281, Automatic CircuLaTinc Systems of STEAM 
Borters, C. A. Allison.—(C. C. Upham, United 
States.) 

10,282. ExposuRE MACHINES with Rotary NEGATIVES, 
H. Loescher, London. 

10,283. LEATHER STONING Macuine, A. A. Guigues, 
New York. 

10,284. Stuart's Curr Protector, E. M. Stuart, 
Eltham, Kent. 

10,285. Boox Caszs, J. Sutton, London. 

10,286. Stove Doors, G. Drengwitz, London. 

10,287. Soras, A. Loewy. London. 

10,288. Paper Bacs, M. Rohleder, London. 

10,289. IMPERISHABLE LaBes, F. L. Keays, 
London. 

10,290. Macurngs, W. 8S. North, London. 

10,291. Cusnionina of Soras, A. Lemanski and O. 
Rtidenberg, London. 

10, 92. Stgam Pumps, Simpson, Strickland, and Co., 
Limited, and W. Cross, London. 

10,293. ManuractuRE of CONDENSATION PRopucts 
from PARA-AMIDOPHENOL, C. Rudolph, London, 

10,294. Azo-cOLOURING Matters, C. D. Abel.—(Actien- 
Gesellschaft fir Anilin-Fabrikation, Germany.) 

10,295. OBTAINING SULPHUR from Orgs, H. Frochling, 
J. 8, Fleming, and J. G. Whitlock, London. 


10,296. Toot Houtper, J. W. Hinchley, London. 

10,297. Process of PRESERVING Woop, A. Bevier, 
London. 

10,298. GaRMENTs, J. A. Scriven, London, 

10,299. STRINGED MusicaL INstRUMENTS, O. Schmidt, 
London. 

10,300. AppLiances for Gas Burners, A. Whittle, 
London. 

10,301. ProsectiLEes, H. Holmes, London. 

10,302, FirRE-rron Hanpies, B. Addicott and G. 
Holland, Birmingham. 

10,303. Snips’ Loas, J. C. Coombs and A. N. MeGray, 
London. 

10,304. Rotary Morors, L. Sailer and H. Fey, 
London. 

10,305. PROPELLING VELOcIPEDES, W. and A. Smith, 
London. 

10,306. SEPARATING SuHEeEts of Paper, C. G. Harris, 
London. 

10,307. Fotpinc Boor - TREE, H. Michelstiidter, 


10,308. Apparatus for TREATMENT and PREPARATION 
of Fur, W. P. Thompson.—(A. Bloch and W. Reuter, 
United States.) 

10,309, BorrLe Stoppers, F. L. Cook, London. 

10,310. REGISTERING MONETARY TRANSACTIONS, J. 
Frydmane, London. 

10,311. SkcuRING Crowns of TretH, The Dental Manu- 
facturing Company, Limited, and C. F. Anderson, 
London. 

10,312. TeLecRapHy, C. E. Wilson, London. 

10,313, BRAKEs for AUTOMOBILE VEHICLES, E, Cuénod, 
London. 

10,314. TreEEs for Boors, J. Lucking.—(@. Pubat, 
Germany.) 

10,315. MATERIAL for Usk in Arts, T. D. Lichtenstein, 
London. 

10,316. Propuction of CoLourinac Matters, J. Y. 
Johnson.—(The Badische Anilin and Soda Fabrik, 
Germany.) 

10,317. SutpHuR Recovery, A. Carey, O. Heslop, 
and The United Alkali Company, Limited, 
London. 

10,318. Barrerigs, J. C. Fell.—(S. L. Wieyand, United 
States. 

10,319. Barrerigs, J. C. Fell.-(S. L. Wiegand, United 
States. 

10,320. STONE - DRESSING Macuings, A. F. Jones, 
London. 

10,321. Prorecrors for Lapets, &ec., C. E. Fryer, 


States. 

10,323. PropucING TELEPHONE CaBLEs, H. Cassirer, 
London. 

10,324. VaLvVE Apparatus, A. J. Boult.—(P. Bobet, 
France.) 

10,325. GEARING for Power Transmission, G.S. Baker, 
London. 

10,826. Srop-Gear for Stream Macuinery, B. Shaw, 
London. 

10,327. Pumprnc up Pneumatic Tirgs, A. G. T. Ofver- 
strém, London. 

10,328. ProrectiveE Compositions for Surps, M. Ragg. 
London. 

10,329. Ienrrina Apparatus for P. F. Gans, 
London. 

10,339. Doors of Stronc Rooms, G. L. Boulineau, 
London. 
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10,331. Fry Catcuers, T. Kay and Kay Bros., Ltd., 
Stockport. 

10,332. Music Lear Turyers, &c., D. Simpson, 
London. 

10,333. Pavement Licurts, J. A. Willmore, London, 

10,334. OPERATING TARGETS for RIFLE-SHOOTING, W. D. 
Trick, Bristol. 

10,835. CoIN-FREED Apparatus, A. S. Jones, Stony 
Stratford. 

10,336. Sarety Saucer, M. W. Thompson or Brown, 
Edinburgh. 

10,337. Hat and Coat Hooks, G, Maynard and D. J. 
Bovey, London. 

10,338. Fittration of Water, &c., F. T. Bond, 
Gloucester. 

10,339. SpANNERS, W. Wilkinson and J. Griffiths, Man- 
chester. 

10,340. FLoatina Barus, J. C. Dodd, Bristol. 

10,341. Batt Castors, J. McAllister and W. K. 
Webster, Glasgow. 

SEPARATING O1t from Steaw, T. Reid, Birming- 

am. 

10,343, Lusricators, A. Hafter, Glasgow. 

10,344. Pocket Cases, A. 8. Langlands, Glasgow. 

10,345. Apparatus for INpicaTinG the ‘Fore and 
Art Tru” of VessELts AFLoat, D. Short, Sunder- 
land, 

10,346. Macuinery for WeicHInc MATERIAL, J. Hall, 


eds, 

10,347. Winpiass for VENETIAN Buiinps, W. Hiickel, 
Glasgow. 

10,348. ELECTRO-MAGNETIC Macuine, J. V. D. Ploeg, 
Glasgow. 

10,349. Carp Hooks, E. G. Strong, Devizes. 

10,350. Hanp Puncues for Marnsprinos, E. G. Strong, 
Devizes. 

10,351. Usep for Cuttinc Henogs, W. H. Savage, 
Birmingham. 

10,352. Wink Presses, F. J. Barrett, Framptcn-on- 
Severn, Glos. 

10,353. LatcHes and Latcn Botts, C. H. Bray, 
London. 

10,354. GLope Hoipers for Gas Burners, W. Evans, 
London. 

10,355. Removine from Borters, G. H. Herbert, 
London. 

10,356. PRintinc with Typr, J. W. Bowley, 
London. 


Randall, London. 

10,358. Pumps, A. M. Clark.—(Pokorny and Wittekind, 
Germany.) 

10,359. MEANS of OBTAINING MOTIVE Power, G. Viggars, 
London. 

10,360. MEANSof OBTAINING MoTIvE Power, G. Viggars, 
London. 

10,361. FLEXIBLE ELEectric Conpuctor, J. A. Halford, 


ndon. 
10,362. Caps for GLow Lamps, &c., J. A. Halford, 


ondon. 

10,363. Exvectricat Contacts, &c., J. A. Halford, 
London. 

10,364. PROJECTING PERFORMANCES, O. Imray.—{C. Assi, 
France. 

10,365. ate for Horstinc Lappers, R. B. Sigafoos, 
London. 

10,366. LappErs, R. B. Sigafoos, London. 

10,367. Fotp1nc Hooxs for Lappers, R. B. Sigafvos, 
London. 

10,368. Automatic Fenpers for Cars, O. Cullison, 
London. 

10,369. CANE MILLS, O. B. Stillman, London, 

10,370. MaNuractuRING Wuite Lzap, F, J. Corbett, 
London. 

10,371. Boits, H. C. Hart, Liverpool. 

10,372. DRIvING MECHANISM for BicycLEs, J. Taylor, 
Manchester. 

10,378. CLOTH-FINISHING Macurnes, F, Stiner, London. 

10,374. MacHIVE for Forcine H. A. Williams, 


London. 

10,375. Pirates for AccumMULATORS, &c., J. Garassino, 
London. 

10,376. StopPERING Bort.es, J. J. Varley, London. 

10,877. CAPSULES for PowpeErs, J. Graffius, London. 

10,378. TURNING Down CapsuLEs, A. Weissen- 
thanner, London. oth 

10,379. Horse and CaTtLe AmBULANcE, W. Rendall, 
London. 

10,380. HyprocarBon Moror, F. Diirr, London... 

10,881. for Buastinc Fuzes, A. Ktirten, 


naon. 
10,382. Lamp, J. Morten, London. 
10,888, SkETCHING Boxes, H. Trier, London. 


10,384. Porrer’s WHEELS, G. Harrison,—(4, p; 
and G, de Franceschi, Italy. + Mehavg 

A. Pfister, London. 

10,386. MusicaL STRINGED INSTRUMENT; 

London. Patiemo, 
10,387. BicyeLe Stanps, H. Rosskopf, London, 
10,388, ADDRESSING MacuINEs, J. G. Lorrain, 

Wentworth, United States.) “A. 1, 

EMENT CYCLE Stand, W. Shaw, Camberley, 
10,390, Emptyinc Bor.ers, E. Basstian, Inveroay il 

10,391. AuromaTIC REPEATING PisToL, N, 

Shanghai. 


SELECTED AMERICAN PATENTs 
From the United States Patent-office Official Gazette, ‘ 


647,949, WareR-TUBE BoiLer, G. Diiir, Dusseldor; 

Germany.—Filed April 25th, 1899, my 
Claim.—(1) The combination of a boiler tube hayiy 

a contracted and screw-threaded rear cud, with f 

screw cap adapted to close the same, one of said parts 


(647,349) 


having orifices for allowing the escape of water when 
the cap is partly unscrewed, substantially as specitied 
2%) A boiler tube having a contracted threaded year 
sud, a sleeve and cap engaging the same, combined 
with a perforated cover-plate that surrounds the sleeve 
substantially as specified. 
848,080. Cross-RoLLING PreRcING Macuine, 
Quimby, Orange, N.J.— Filed November 28th, 1890,” 
Claim.—(1) In cross-rolling piercing machines, rolls 
having reducing sections of conical form arranged on 
opposite sides of a reducing pass which progressively 
diminishes in width in a prescribed degree from ity 
entrance end to its disc iarge end ; the said reducing 
section of the rolls progressively diminishing jn 
diameter in a ratio greater than the ratio of diminu. 


(E48 080) 


tion in the width of the reducing pass, in combina. 
tion with a suitably arranged pointed mandril for 
piercing the metal driven forward by the action of 
the rolls. (2) In cross-rolling piercing machines, in 
combination with a suitably arranged _ piercing 
mandril, rolls having reducing sections of conical form 
arranged on opposite sides of the reducing pass, the 
said reducing sections progressively diminishing in 
their diameters in a ratio greater than the ratio of 
diminution in width of the reducing pass, whereby 
the reduced section of the billet has imparted to its 
larger end a speed of rotation relatively ater than 
the speed of rotation imparted to its smaller end. 


648,372. Batinc Press, W. BE. Anderson, Washing 
ton, D.C.—Filed July 12th, 18%, 

Claim.—In a cotton press for making cylindrical 

bales, the combination of baling rolls for effecting 


[648372] 


Ay 


pressure on the bale, of a belt in contact with the bale 
for arresting expansion thereof between said rolls, and 
means independent of the belt for applying pressure 
to said baling rolls, substantially as set forth. 


648,820. VaLve Gear ror Enorngs, A. Wetzel, Charlot- 
tenburg, Germany.— Filed February 12th, 1900. 

Claim.—The combination with a cylinder, of a piston 

reciprocating therein and provided on both sides with 


(648 820] 


vel 
i 


elastic members, and outwardly opening inlet valves at 
the ends of said cylinder, and arranged to be may 
by said ‘elastic members alternately for admitting the 
steam or active fluid, substantially as set forth. 
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BOILERS AT THE PARIS EXHIBITION. 
No. I. 

Aut the boilers at the Paris Exhibition are, with a very 
few exceptions, of the water-tube type. We do not propose 
to do more for the moment than refer to them in general 
terms. Many old friends are doing good work; and a 
certain number of steam generators about which next to 
nothing has as yet been heard of in this country, are 
taking their share in providing steam for the engines dis- 
tributing power, by way of electricity, throughout the 
Exhibition. The most prominent among the exceptio 
is the fine battery of Lancashire boilers by Galloway and 
Co., of Manchester. We have already referred to a 
steam-pipe difficulty raised by the authorities anent these 
boilers. 

It is noteworthy that no commercial use whatever 
appears to be made of the Belleville boiler. At all events, 
we failed to find a single example of it until we visited 
the Marine Palace, as the pavilion of the Armées de Terre 
et de Mer is called “for short,” where are shown two 
sets of three Belleville boilers, as arranged for use in the 
Trench navy. None of the compressed air blowers or 
other complications were in evidence. Close by is an 
installation of seven Niclausse boilers of the latest type, 
so arranged as to leave no doubt that they are a portion 
of the boilers required to supply steam to the only 
marine engine of any importance in the Exhibition. 
This is a four-crank, triple-expansion engine for a cruiser, 
constructed by the Forges et Chantiers de la Mediter- 
ranée. This is a well-made engine with some features 
peculiar in English eyes, such, for instance, as the 
“staple”’ ends, big and little, of the connecting-rods. 
The valve gear is of the Hawthorn type. In this build- 
ing are also shown several small boilers, all of the water- 
tube kind, and intended for launches, tug boats, or other 
small craft. 

The main boilers at the Exhibition are disposed in 
two groups, one at each side of the Champs de Mars, 
and just in front, so to speak, of the great Machinery 
Hall of 1889. There are two beautifully-designed chim- 
neys, one to each group, constructed externally of white 
bricks and terra-cotta. We have already referred to these 
chimneys, which are singularly elegant in design. They 
are each 80 metres, or 262ft. high. They were erected 
by the same firm which has done all the furnace work in 
the Exhibition, namely, MM. Nicou and Demaigny, 
Place de la Gare, Paris. 

Among the more remarkable are two Rausch boilers by 
the Actien Gesellschaft Landsberg. These are cylindrical 
boilers, each with an internal cylindrical furnace, placed 
to one side, and provided with return tubes at the other. 
Messrs. Petzold, of Berlin, have a boiler under steam 
which consists of a double-flued horizontal shell like a 
short Lancashire boiler, with a rectangular nest of pipes 
forming a water-tube boiler on top. This firm shows in 
another part of the Exhibition some very fine cylindrical 
furnace work, ribbed, much like the Purves flue, and 
fitted with bent Galloway tubes welded in. There is a 
very good display of Niclausse boilers, the Rue 
d’Allemagne firm having nine in one group. The well- 
known De Nayér boiler is also here in a group of four 
large generators. The Babcock-Wilcox Company shows 
four boilers. It would, however, be little more than 
waste of space to give a mere list of names of other 
exhibitors. 

It must not be supposed that because water-tube boilers 
are so much in evidence, other types, dear to continental 
engineers, have quite gone out of favour. On the contrary, 
the Fives Lille Company has a very fine display of 
elephant boilers. One in particular is shown without the 
setting. It consists of two horizontal drums or 
** bouilleurs,”’ connected by straddling water legs with a 
large cylindrical shell above, almost filled with fire tubes 
about 3in. in diameter, while over all is fixed a horizontal 
steam drum of comparatively small diameter. All the 
worksmanship is excellent. 

One of the most interesting boilers in the Exhibition is 
shown by Jacques Piedbeuf, of Jupille, Belgium. We 
believe that the head of this firm is the original inventor 
of the well-known hydraulic-flanging machine now found 
in every considerable boiler shop in the world. The 
boiler shown is of the Lancashire type, 350 horse-power. 
The flues are ribbed and fitted with curved cross tubes. 
But the boiler is principally remarkable because it has no 
stays in it of any kind. Itis about 7ft. in diameter, and 
the ends consist of single plates very deeply dished in the 
flanging press. The ends are turned in, so that the shell 
plates are outside the ends, and the flues come through 
flanges, also turned in, and made to fit them. The 
whole boiler has been beautifully made, and the 
advantage of being able to dispense altogether with 
stays is very important. For one thing it leaves the 
boiler much more free to “ breathe,” and cost and weight 
are each saved. No furnace door fittings are shown, but 
these cannot present any difficulties of application. 

The preference manifested for the water-tube type of 
boilers by continental engineers and steam users deserves 
consideration. There are dozens of such boilers at work 
inthe Exhibition. They have come from Austria, Belgium, 
France, Germany, Russia. It may be urged that the 
Exhibition is not representative because the difficulty of 
sendi large® boilers, so to speak in one piece, was 
prohibitive, “But this did not stop Messrs. Galloway, 
nor did it stand in the way of the Fives Lille 
Company, nor did Messrs. Piedbewuf find it insur- 
mountable. It must be accepted as a fact that the 
water-tube boiler is found to be better suited to 
the wants, » Rina to the circumstances, of European 
steam usersmthan it is to those of this country. The 
reason probably is multiplex. In the first place, the 
water-tube boiler came into favour in good old times, 
because French people had much difficulty in getting 
plates of sufficient size to make any other kind of boiler. 
But the principal reason lies, we fancy, in the quality of 


the fuel. The paramount defect of the Lancashire 
boiler, as it is of the Scotch boiler, is the very small grate 
area available. So long as the coal is excellent, this 
defect is not much felt. But with the inferior small coal 
of the Continent, large grates are essential. These grates 
were possible with the elephant boiler, and they are, of 
course, yet more easily applied to water-tube boilers, Fur- 
thermore, as far as we can ascertain, boilers are much less 
hard worked abroad than at home—a point greatly in 
favour of water-tube generators. In fact, it is by no 
means easy to overdrive a boiler fired with dust coal 
mixed with water to the consistency of a thick mortar, 
aprend on the dead plate to dry, and then pushed back on 
the fire-bars, by a man who holds himself lucky if he earns 
fourpence an hour for fourteen hours’ work per day. 
There are boilers in the Exhibition which could not, we 
think, possibly be worked at all if the rate of combustion 
exceeded seven or eight pounds per square foot of grate 
per hour. The passages for the escape of steam to the 
upper chambers from the groups of tubes over the fire are 
too contracted to permit of anything but leisurely steam- 
ing. None of these boilers are submitted to the trying 
conditions which obtain at sea; and generators may 
succeed very well indeed in a factory which would be 
quite out of place in a warship. 

Furthermore, it must not be forgotten that one of the 
troubles to which boilers of all types are liable at sea is 
priming. For this there does not appear to be any par- 
ticular facility in Paris. At all events, it would be 
extremely difficult to say of any particular group of 
boilers that it was the culprit. The steam mains all run 
in subways, and are provided with drains and separators. 
But besides this, the collecting steam mains in the boiler- 
houses are all very carefully clothed, and deliver into 
horizontal receivers, from which the underground mains 
are supplied. The direct steam pipes from the boilers, 
mostly of copper, rise high into the air, and then bend 
over and downwards to the collecting main. No- 
thing better than this great vertical height can be 
devised for preventing priming. The velocity with 
which the steam passes up the pipes is moderate, and 
water projected upward in any quantity will behave just 
as would a stone flung upward. If it is moving with 
a velocity of 82ft. per second, when it enters the pipe 
it will rise by its own vis viva to a height of 16ft. If the 
bend of the steam pipe is lower than this, then the water 
will turn the corner and fall away to the engine, if higher it 
will fall back again into the boiler, and so on for other 
vertical heights, less or more. It would appear, there- 
fore, that if we fit a vertical steam pipe with an enlarge- 
ment on the top in which the rising water can lose its 
remaining velocity, free priming, at all events, can be 
kept away from the engine, provided the steam pipe is 
large enough to keep down the -velocity of the current. 
Every enlargement, no doubt, tends to cause the 
deposit of water, because such enlargement means 
sudden changes of velocity in the steam; and there 
are plenty of such enlargements provided in the 
Exhibition. Certain it is, be the cause what it may, 
that all the engines appear to be supplied with very 
dry steam. Scarcely any water is to be seen about them ; 
and when loads are light, and the cut-off takes place 
early, it is not easy to keep piston-rod glands from 
dripping. 

Finally, we think it may be said that there is no 
evidence of retrogression in boiler engineering at the 
Exhibition. On the contrary, it appears to us that on the 
whole the workmanship is very good and the designs 
excellent, at all events for the kind of work to be done. 
But it must not, on the other hand, be supposed that the 
Exhibition in any way helps us to solve the all-important 
question of what the naval boiler of the future is to be. 
All the indications are that the Belleville boiler no longer 
enjoys much favour in the French navy. It is suggestive 
that the Niclausse boiler is, in the Marine Pavilion at 
least, as much in evidence as its rival. 


THE “ OILINESS”” OF LUBRICATING OILS. 


In the early days when mineral oils first began to. be 
used as lubricants, and the mere name of an oil no longer 
served to indicate its suitability for any particular type 
of machinery, it was generally assumed that so intimate 
a relationship existed between the specific gravity of the 
sample and its practical value as a lubricating material 
that density was the only “ constant” worth determining. 
When this idea was exploded, viscosity became the gauge ; 
and it was held that the best oil for any special purpose 
—neglecting, for the time being, all questions of chemical 
composition—was one which possessed the lowest vis- 
cosity compatible with a power of keeping the moving 
surfaces from touching one another under the conditions 
of temperature, load, and area obtaining in the bearing to 
which the oil had to be applied ; the power of keeping the 
surfaces apart being ascribed to a sufficient amount of 
viscosity pure and simple. Later on a suspicion arose 
that viscosity was not the sole factor concerned in efficient 
lubrication, and to show the change which has come over 
opinion within the last ten or fifteen years, the following 
statements may be quoted. 

About 1880 C. J. H. Woodbury remarked that within 
a close approximation the lubricating qualities of an oil 
were inversely proportional to its viscosity. In 1886 B. 
Redwood referred to the close relation which exists 
between viscosity and lubricating power. In 1885 Prof. 
Thurston stated that tobe a lubricant a liquid must 
possess (1) enough “body” or combined capillarity and 
viscosity to keep the surfaces from coming into contact, 
and (2) the greatest fluidity consistent with the previous 
requirement. In another place he claimed that as a rule 
the best lubricant is one having the least viscosity com- 
bined with the greatest adhesiveness. In 1891 J. Lew 
said that the internal friction of the lubricating material 
itself and the external friction of the liquid with solid 
bodies are the properties which influence the frictional re- 


sistance of solid bodies with their lubricants. In the 
same year A. Kiinkler* proclaimed definitely that 
machines for testing oils-which show only the viscosity 
are of little or no value; and, using the words “ Schliip- 
frigkeit,” ‘“‘adhesion,” and “ capillarity’’ as synonyms, 
with “cohesion” and ‘“non-fluidity’ as another set 
of synonyms to convey the ordinary meaning 
of ‘‘viscosity,” he attributed lubricating capacity 
mainly to the “slipperiness” of the oil or grease. 
In a pamphlet issued in 1893, J. Veitch Wilson wrote, 
‘Since the Jlubricative efficiency or value of an 
oil does not depend upon its specific gravity nor 
upon its viscosity, the differentiating principle must be 
sought for in some other property, and we believe that it 
is to be found in what, for the want of a better name, we 
must designate ‘ unctuosity.’”” In the most recent work 
on lubrication} the authors say, page 397, ‘‘ The viscosity 
of an oil by no means furnishes us with an index of its 
lubricating value. With high speeds, moderate loads, and 
good lubrication, it is no doubt the degree of fluidity which 
principally determines the value of a lubricant for any 
particular purpose; but when the speeds are slow or very 
high, the loads great, or the lubrication imperfect, ‘ oili- 
ness’ plays the most important part in the reduction of 
frictional resistances.” 

In passing, and before we come to consider this 
mysterious property of oils, we would enter a strong pro- 
test against the survival of Wilson’s word “ unctuosity ;”’ 
it is really too lacking in euphony even for a technologist 
to perpetuate, although according to Webster it has been 
used by Sir Thomas Browne. “ Body” is objectionable 
in this connection because the word is in common use 
among painters,; printers, &c., to signify what physicists 
understand by pure viscosity, i.¢e., internal friction ; 
and if we borrow it to convey a different idea 
there will be interminable confusion of thought. 
“Qiliness ’ has the inevitable disadvantage of suggest- 
ing flippancy, for to speak of the oiliness of an oil 
or the greasiness of a grease sounds perilously like a 
mere cant phrase. We should prefer the adoption of the 
ready-made word “ lubricity,’”’ which has already been 
used to convey the present idea—or something closely 
analogous—by John Ray, the Essex naturalist of the 
seventeenth century. Lubricity has, unfortunately, an 
unpleasant metaphorical significance; but many other 
words in everyday employment, more especially in the 
vocabulary of engineering, exhibit the same or the oppo- 
site defect. 

The instances quoted by Wilson to prove the complete 
individuality of his unctuosity are not sufficiently con- 
clusive ; for they are based on the general argument that 
if viscosity is the only criterion of lubricating power, 
those grades of mineral oil which exhibit the same 
viscosity as certain varieties of fatty oil at one particular 
temperature should be interchangeable in the engineer’s 
oil can. This is, of course, preposterous; but without 
confirmatory evidence the argument does not carry as far 
as Wilson desires to makeit. Viscosity, as is well known, 
falls as the temperature rises, and the fall is much more 
rapid among the mineral oils than among such as are 
derived from vegetable and animal sources, while even 
among petroleum oils there is a difference between 
Russian and American varieties. Whenever, therefore, 
an oil is applied to a real or experimental bear- 
ing, a minute rise in temperature owing to a change 
in the weather, or to the revolution of the spindle, 
which is too small sensibly to affect the viscosity 
of a fatty oil, may yet be large enough to lower 
the viscosity of a mineral oil, and render it too thin to 
carry the load. A similar line of thought may be fairly 
applied to the fatty oils whose curves of viscosity with 
rising temperatures are not identical; and if, after actual 
working or experimental running, the brasses of a bear- 
ing show signs of wear, this may be due simply to the 
fact that the lubricant, though well chosen to meet the 
load, surface area, and temperature of the stationary 
bearing, had not sufficient viscosity left at the tempera- 
ture to which the bearing arrived when in motion to do 
its work efficiently. As will be seen from an inspection 
of mineral oil viscosity curves, such as are given on 
pages 160, 161 of Archbutt and Deeley’s book, the vVisco- 
sity of an American heavy machine oil falls to half its 
original value during a rise of 20 deg. Fah., starting from 
60 deg. Fah.; so that it is not utterly inconceivable that 
a change of temperature almost too small to record itself 
on a thermometer affixed to the bearing might yet affect 
a petroleum oil, when it would have little or no influence 
upon a fatty oil. If we take a sentence from page 397 of 
Archbutt and Deeley’s book, we do not get much fur- 
ther :—‘‘ The property of oiliness is generally possessed 
most markedly by the animal oils, less so by those of 
vegetable origin, and least of all by some mineral oils.” 
For the present purpose, viz., a demonstration that oili- 
ness and viscosity are wholly different, this is also unfor- 
tunate, because, without corroborative evidence, it leads 
to the impression that “ oiliness” must be simply a new 
name for that variety of viscosity, so to speak, which is 
but little affected by temperature. In other words, we 
are almost brought back to the simple fact which lies 
behind Wilson’s assertions, that fatty oils are better 
lubricants than mineral oils because they are more 
“unctuous,” and they are more “unctuous” merely 
because they are less sensitive to a thermometric rise: 
This peculiarity is clearly shown by the annexed figures, 
which have been reproduced or calculated from a table of 
the absolute viscosities of various oils printed on 
page 159 of Archbutt and Deeley’s treatise. Column 2 
gives the absolute. viscosity (n) in dynes: per square 
centimetre at 60 deg. Fah.; column 3 shows the vi 2 
at 100deg., divided by that at 60deg.; column 4, the 
viscosity at 150 deg. divided by that at 60deg., Fah. 


75 
* Dingler’s Polytechnisches Journal, 1891, cclxxxi., 297. 
t “Lubrication and Lubricants.” By L. Archbutt and R. M. Deeley. 
C. Griffin and Co., London, 1900. . 
t Painters, however, also employ thé word “body” in speaking o 
the pigment of a paint. In this case it means opacity, covering power 
&c., and depends upon the size and shape of the colour particles. : 
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Another example quoted by Archbutt and Deeley to 
distinguish between viscosity and oiliness is certainly 
more puzzling, even if it be not entirely conclusive. They 
mention—page 397—that whereas glycerin is more viscid 
than sperm oil, the latter feels smooth and greasy when 
rubbed between the fingers, while glycerin feels harsh. 
This, however, is an equation with two or three quantities 
which may almost be termed unknowns. First, al- 
though the analogy is very plausible, the speed at which 
glycerin loses its viscosity with rising temperature does 
not appear to have been investigated; accordingly we 
cannot tell whether, calling glycerin an oil for the sake 
of argument, it ought to resemble the fatty oils or the 
mineral oils as regards oiliness. Still assuming glycerin 
to be an oil, the argument would therefore be materially 
strengthened if we had a viscosity curve of that mixture 
of glycerin and water which exhibits the same viscosity 
as sperm oil at 60 deg. Fah. for comparison with a curve 
of sperm oil itself, both plotted between 60 deg. Fah. and 
98 deg. Fah., or the temperature of the fingers. 
Secondly, the validity of the parallel is somewhat 
obscured by the circumstance that the two liquids are so 
totally different in character from the chemical and 
physical point of view. Glycerin is miscible with water, 
and hygroscopic; and it seems rather hazardous to con- 
sider altogether comparable one with another the sensa- 
tions experienced when a liquid miscible with, and 
greedy of, the natural perspiration is applied to the skin, 
and those sensations which are felt when an immiscible 
oil is similarly applied. There is yet another un- 
known in this analogy, which may perhaps be simply 
a different way of expressing the last objection: Have 
we any right at all to look upon glycerin as an 
oil? Many liquids are viscid that cannot lay claim to 
the least trace of oiliness :—strong aqueous saline solu- 
tions, thick warm glue, &c.; manifestly, therefore, oiliness 
is not the same thing as sheer viscosity. The present 
question is merely whether substances that are un- 
doubtedly oils in the regular acceptation of the term 
possess any property distinct and distinguishable from a 
greater or smaller alterability of viscosity with varying 
temperatures. The nearest approach to a proof of this 
individuality seems to occur in a sentence of Kiinkler’s, 
to be found in the article from which we have already 
quoted. He says that mineral oils of the same colour, 
1.e., the same degree of purity, are the more slippery the 
more viscid they are. If we may assume the “pale” 
American oils examined by Archbutt and Deeley to have 
been of the same colour, and if Kiinkler is correct, the 
proposition is proved; because, as the annexed figures 
show, among these three samples alterability 0. viscosity 
increases with viscosity itself :— 


at 60 deg. wat 100 deg. 

nat 60 deg. 


On page 397 of Archbutt and Deeley’s book we find 
their definition of oiliness—viz., that property ‘‘ which 
prevents the lubricant from being easily pressed out [of 
a bearing|.’** This property must assuredly be the same 
as that (page 38) ‘ which some liquid films possess of 
powerfully resisting all attempts to reduce their thickness 
below certain fixedvalues. . . .” We read on further 
to find (loc. cit.): “It is evidently in no direct way 
dependent upon viscosity - nor is it measured by 
the superficial tension of the liquid.” Yet on page 31 we 
observe: ‘As capillarity, oiliness, greasiness, wetting, 
emulsification, &c., are either wholly or in part pheno- 
mena resulting from superficial tension. . . .” Here 
again we are in a fog; is or is not oiliness dependent 
upon surface tension, and, perhaps, only another mani- 
festation of this feature; is or is not oiliness a new name 
for the comparatively constant viscosity possessed by 
fatty oils ? 

Inasmuch as the fundamental idea underlying lubrica- 
tion is the avoidance of solid friction, it is quite clear that 
by far the most important property of a lubricant must 
be that which prevents it from being driven out when the 
bearing is subjected to pressure. Viscosity, or in work- 
men’s language “body,” is the property of a liquid, as 
Archbutt and Deeley explain, which renders it sluggish in 
movement. If a vessel half full of water is tilted and 

ut back into its normal place, the liquid oscillates for a 
ong time; a vessel half full of treacle can be tilted con- 
siderably before the mass moves, and when it does, it slips 
back quietly and slowly, at once taking up its final position. 
This is evidently due to internal friction—friction between 
the molecules of the liquid. It does not seem logical.to 
suppose that a property which exerts its action only 
within the mass of a liquid, as viscosity alias internal 
friction must necessarily do, can ultimately exercise the 
chief influence in keeping that liquid within a bearing 
against the action of divers forces tending to drive it out. 
Starting with a very thick layer of liquid in process 
of extrusion, viscosity must be the main factor in 
delaying that extrusion, especially at first; but as 


extrusion proceeds till only a little oil remains to] Pe 


be expelled, it seems more probable that the internal 
force—viscosity—shall gradually become less active in 
restraining the escape of the remainder; and when 
the film still becomes thinner, a point shall eventu- 
ally be reached where the retention of the liquid 
shall depend upon some force exterior to the liquid, some 
attractive force, presumably, manifesting itself between 

* In his ‘‘ Friction and Lost Work,” Prof. Thurston says that the layer 


tae is retained in a bearing by adhesiveness and capillary 


acting only within the mass of the liquid. If, during the 
progress of expulsion, viscosity gradually succumbs 
before some external force as the principal factor in 
retaining the oil in place, before that point is reached 
where the latter attains the superiority, the magnitude 
of the internal force, i.e., the non-alteration of viscosity 
with temperature, shall be most important — more 
important, maybe, than the viscosity at any one par- 
ticular temperature; but when once an_ external 
force has assumed control of the residual oil, the 
question whether or no the viscosity of that oil be com- 
paratively non-alterable with temperature, shall become 
of relatively minor importance. Now, the most obvious 
attractive force likely to manifest itself between the metal 
bearing and the lubricant is that which depends on 
adhesion. Adhesiveness —plus capillarity—is precisely the 
quality to which Kiinkler ascribed the chief importance, 
but he represented cohesiveness to be the same as 
viscosity, which he required to be as low as possible in a 
lubricant; and thus he drew a distinction between 
cohesion and adhesion, demanding that the former should 
be low and the latter high in a good lubricating oil. But 
inasmuch as cohesion and adhesion are simply two mani- 
festations of the same property, if cohesion be the same 
as viscosity, an oil must be the better lubricant either 
(1) the more viscid it is, which is absurd; or (2) the less 
adhesive it is, which is equally incredible. 

Archbutt and Deeley carefully point out that there is 
no necessary connection between viscosity and cohesion 
alias adhesion, giving (page 17) a few instances to prove 
it. Ina recent review of their book, one of our contem- 
poraries offered a clearer example of this lack of con- 
nection, based on the properties of printers’ ink ; and as 
the latter material is one that is very little understood, 
even by all its users and many of its makers, we may, 
perhaps, with benefit amplify the parallel, for, unless we 
are mistaken, it helps to throw some light upon the 
problem of lubrication. We do not propose to write a 
treatise on the manufacture of ink; it must be sufficient 
to explain that a black ink consists essentially of two 
ingredients, a pigment—which has nothing to do with us 
now, and which cannot be imagined to affect those pro- 
perties of the material that are at present under con- 
sideration—and an oily vehicle. With modern methods 
of printing at high speeds, considerable pressures, and on 
paper with very little tensile strength, the “ thickness ”’ 
of an ink—we use an ambiguous word for the moment 
on purpose—must be arranged to suit the needs of the 
machine, the paper, and the atmosphere of the machine- 
room with almost incredible accuracy. Moreover, the 
indications of wrong consistency in an ink are immediate, 
and its results disastrous ; so that the printer obtains far 
more striking, rapid, and expensive evidence as to the 
qualities of his material than can an investigator watch- 
ing the behaviour of lubricating oil in an experimental 
bearing. The circumstance that most descriptions of ink, 
newspaper ink excepted, “dry” owing to their liquid 
matter consisting mainly of linseed oil, does not seem to 
affect the present question, because the drying does not 
commence until the ink has reached the paper; what 
time it is, therefore, in actual employment it certainly 
behaves as a purely non-drying oil. The inking arrange- 
ments of a letterpress printing machine consist of a large 
number of rollers made essentially of glue and treacle, a 
material which is very sticky when clean. Two ‘“‘compo- 
sition” rollers with no film of ink or oil on their surface 
adhere so strongly when pressed together that a sharp 
pull may easily tear them. Thus, so far as the machine 
itself is concerned, it seems hardly too much to assert that 
printing ink serves very much like a simple lubricating 


oil. 

If an ink is too ‘“‘ thin” for a certain job, it gives either 
a weak impression, because the film of ink on the paper 
is not thick enough to yield opaque and black shadows; 
or it gives a dirty impression, because the film of ink is 
squeezed off the face of the type, stereo., or block 
by the pressure, and clings round the edges, yielding an 
impression thin of itself, but having a sort of thick black 
‘halo ” round each individual spot, which naturally rubs 
off on the tapes, &c., of the machine, on the adjacent 
paper surface when the sheets are folded, or on the 
fingers of the reader. If, on the other hand, the ink is 
too ‘‘ thick,” it either does not distribute properly, 7.e., 
spread itself uniformly over the inking roliers, and there- 
fore over the final forme; or it increases the friction of 
the printing machine, sometimes lifting the surface off 
the paper instead of quitting the forme to adhere to the 
paper, and even occasionally tearing the sheet in half. 
Machine minders distinguish between two kinds of 
‘‘ thickness ’’—body, which we have said is true viscosity, 
and ‘‘tackiness ”’ or ‘‘lift.”” Now, it is perfectly possible 
—although this were an inversion of the usual method of 
manufacture—to prepare an ink possessing little of both 
viscosity and tackiness, and by adding to it one or both 
of two fresh ingredients, to confer upon the ink either 
extra viscosity without extra tackiness, extra tackiness 
without extra viscosity, or an extra amount of both pro- 
rties. This assertion must not be taken too literally, 
but it is substantially correct; and, as a matter of fact, 
practically identical inks are regularly soldin two or more 
grades, of which A has more viscosity or body than B, 
while B has greater tackiness than A. 

If the analogy be not abused by,being pushed too far, 
the parallel between the two properties of an ink and the 
question of viscosity versus oiliness in a lubricating oil 
reaches yet farther. In newspaper printing, where the 
speeds are enormous, the pressures relatively—but not 
perhaps absolutely—light, and the paper utterly rotten, 


pure viscosity in the ink is still important, tackiness hag 
to be more considered ; and to obtain a satisfactory im. 
pression, 7.¢., a sufliciently thick film of ink on the print, 
the tackiness must be as high as the strength of the 
paper permits. Passing yet further to the domain of 
lithographic printing, where the speeds are very low and 
the pressures very high, sheer viscosity is almost 
neglected in compounding the ink; the makers prepare 
it with an exceptionally tacky vehicle. 

From what we have already said, it follows that the 
value of an ink, judged solely from its working qualities 
and apart from its colour, depends on its possessing a 
certain property that enables it to resist the pressure 
which tends to drive it off the face and into the hollows 
of the type, thus giving a weak and dirty impression; 
and enables it to remain on the face of the type to yield 
afterwards a thick and black impression. Is it then too 
much to declare that this property of ink must be the 
same as the property of a lubricating oil which serves 
to retain it in a bearing against pressure? Yet here 
again we are met by a curious phenomenon that almost 
tends to lead us back to our previous inquiry whether 
oiliness may not be a viscosity comparatively unalterable 
by heat. In a given ink possessing, as, of course, 
in practice all inks must possess, some viscosity and 
some tackiness, it is the latter rather than the former 
which is specially sensitive to heat. A letterpress ink, 
where tackiness is permissible and desirable, can be 
worked on a certain machine in summer or winter with 
relatively little adjustment of “ strength”; a newspaper 
ink, where the least excess of tackiness is fatal, may in 
spring or autumn be perfect to-day and useless to the 
printer to-morrow. But body or viscosity is, roughly 
speaking, conferred upon an ink by the addition of sub- 
stances which are chemically similar to raw or very 
lightly boiled linseed oil—that is to say, by the use of 
fatty oils or fats—of glycerin esters. Tackiness is con- 
ferred rather by the employment of resins, or by the 
entire substitution of rosin oil for linseed oil—that is to 
say, by the use of substances which are not esters, and 
from the chemical point of view, which may almost be 
said to resemble mineral oils more than they do fatty 
oils. The more linseed oil is altered in some imper- 
fectly understood fashion from its original nature by 
boiling, the more it gives tackiness instead of body to 
an ink. Again, machine mineral oil, which is often 
added to newspaper ink when the weather suddenly 
becomes cold in order to make it more ‘“ free-working,” 
destroys tackiness without sensibly affecting viscosity or 
body 


Now, this highly-desirable property of ink, which we 
have hitherto called by the printer's name of tackiness, is 
usually and effectively estimated by applying an even 
film of ink to a smooth surface, paper, metal, or glass, 
touching it with the ball of the finger, withdrawing the 
finger smartly, noting the pull of the ink on the flesh, 
and making a mental allowance for the difference in tem- 
perature between the skin and the machine-room where 
the ink is to be worked. This test would accordingly 
appear to indicate that tackiness is adhesiveness measured 
at the finger temperature. But if the desirable property 
in the ink be adhesion, as we have argued, the analogous 
property in lubricating oil should be also adhesion. 

Having thus shown that the only fallacy in Kiinkler’s 
demand for high adhesiveness coupled with low viscosity 
is based on his own or borrowed error in identifying 
adhesion and viscosity, we have the following assertions 
left as to the quality of an oil apart from viscosity pure 
and simple, and apart from alteration of viscosity, that 
renders it an efficient lubricant at extreme speeds and 
heavy loads. Both Thurston and Kiinkler require 
adhesiveness and capillarity; Wilson, and Archbutt and 
Deeley, oiliness, unctuosity, or as we suggest “ lubricity ” ; 
our own analogy with printers’ ink, unless it be unsound, 
also points strongly to adhesiveness. Since Archbutt and 
Deeley give lubricity the same definition as Thurston 
applies to adhesion and capillary action, we come practi- 
cally to only one demand, viz., in favour of capillarity and 
adhesiveness. 

And yet it is certain that a high degree of adhesion by 
itself will not make any substance alubricant. Adhesive- 
ness can exist without lubricity, e.g., in thin glue, gum 
water, and birdlime. Just in the same manner as we 
have already said that viscosity alone is not sufficient to 
confer lubricating qualities on any material which 
possesses it, so adhesiveness alone is useless. But when 
a substance which does answer to the name of an “oil” 
—whatever that may signify precisely—exhibits a notable 
degree of lubricity, the various authors from whom we 
have quoted, and the existing state of knowledge regard- 
ing lubrication, do not appear to afford us any definite 
proof or even sound evidence that we are in the presence 
of a feature radically different from those properties which 
seem to result from surface tension in oils—viz., adhe- 
siveness and capillarity. 


BritisH CoaL iN HOLLAND.—It is estimated that 1,200,0C0 tons 
of British coal were imported into the Netherlands last year. The 
establishment of a coal trust in Westphalia, and of an affiliated coal 
syndicate in the Netherlands, has no doubt something to do with the 
increased import from Great Britain, although the relative proportion 
of price has not materially changed, and the greater demand for 
British coal is to some extent a consequence of the fact that West- 
phalia was practically unable to supply the quantities required. The 
total annual consumption of coal in the Netherlands may be esti- 
mated at about 6,000,000 tons, and nothing could more clearly show 
the industrial progress of this country than the fact that forty years 
since the quantity of coal of all descriptions imported was uncer 
1,000,000 tons, 3 ; 


‘@SNOH yo ueIg 


wee 


| 
| 


JuNE 22, 1900 


(0061 pappe) (668; peppe) 
ite |: 
| 
| 
| 
if 
4H 
li. 
alls 
i 
| 
1 
i vamos MAN MIN esnoH pjo | 
puzZ 
| 


SUAANIONA ‘NOGNOT ‘ANVdWOD YALYOdSNVUL FHL 


‘NOILVUOdUOOD OLULOATA 


| 
veaD vapu; pve j 
@ yo ysbudpye 704 ---\.---------- = —+— 


NOGNOT ‘INVTId DNILYOUSNVUL TVOO 


5 
| 
| | 
| 
\ 
\ 
\ 
\ 
\ 
a 


636 


THE ENGINEER 


JONE 22, 1900 


NEW ELECTRIC MANUFACTURING WORKS. 


Tue works of the New English Manufacturing Company, 
which were formally opened on Thursday, June 14th, are 
situated in the Strand-road, Preston, Lancs. We were 
invited by the directors to make an inspection of these 
works, and as the ordinary practice of this country has 
in so many cases been departed from, we feel sure that 
a description of them will be of interest to our readers. 
We may say at the outset that this is an experiment of 
bodily planting an American shop in England, arranging 
and equipping it on American lines, and working it accord- 
ing to the American system with British workmen. 
There is a small nucleus of American workmen—some 
ten or eleven—nearly, if not all, of them foremen, but 
the workmen proper are, we are informed, entirely 
English, drawn from the surrounding district. Of the 
result of the system of management, and of the way the 
British workman will behave when working on lines to 
which he has not been accustomed, it is, perhaps, too 
early to speak. There exist circumstances in ron 
an 


country which do not obtain on “the other side,’ 
| Pittsburg, and is coupled through a wood toothed wheel 


we have yet to hear what trade unions will have to say to 
American methods. There appears, however, to be no 
apparent reason why the experiment should not be a 
success, and at present, at all events, the men seem on 
excellent terms with their employers. The length of the 
working week is fifty hours. The works open at 7.30 a.m. 
and close at 5.30 p.m. There is an hour for dinner between 
12 and 1, but there is no breakfast interval. On Saturday 


work commences as on other days at 7.30, and ends at | proposed to use them without any labourer. The crane 


12.30, when the menare paid. Overtime, which can only | will simply be manipulated over the object which it is 


be earned after the full 50 hours have been worked, is paid | desired to pick up, the chain lowered, and the current 


for the first two hours at the rate of time and a-quarter, | turned on. 
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and for any time afterwards at time and a-half. There 


pared with gravel and cinders. There is no concrete 
or other preparation, and the result is that the floor has 
a distinctly yielding feeling when one walks upon it. The 
sleepers are practically the size and shape of railway 
sleepers, and are laid so as to break joint. Along each 
side wall are rows of lattice pillars carrying the girders 
for the other ends of the travellers. There are four 
travellers, two in each bay. They are of the manufac- 
ture of Pawling and Harnischfeger, of Milwaukee, Wis. 
One is for an 80,000 Ib. lift, one for 60,000 Ib., and two for 
30,000 Ib. Each has four motors, one being an auxiliary 
lift motor for light loads. These cranes travel at the 
rate of 300ft. a minute, so that it is possible to run from 
one end of the shop to the other in some three minutes. 
While on the subject of cranes, we may mention that, 
though not yet fixed, arrangements have been made for 
erecting jib cranes provided with pneumatic hoists, 
these cranes being so placed as to govern several machines. 
The compressed air, at a pressure of 100lb. per square 
inch, will be supplied by means of an electrically driven 
air compressor. This machine is of the two-cylinder 
type. It is made by the Hall Steam Pump Company, of 


to a bronze pinion on the shaft of a 100 horse-power 
Crocker Wheeler motor. The compressed air will also 
be used for working pneumatic tools—hammer, chisels, 
&c.—but none of these are at present in operation. It is 
also intended to use electro-magnets carried on the hooks 
of the crane chains, and operated by the crane man. 
These are to have a lifting power of five tons, and it is 


20in. long. The shaft itself is thickened from 10}in. at the 
bearings to 19in. in diameter where the armature ang 
fly-wheel come. On the occasion of our visit one engine 
and dynamo were running, the engine non-condensing 
Each engine, however, is fitted with a Musgrave 
ejector condenser, and there is a Klein cooling 
tower made by Thomas Riley, of Fleetwood, which jg 
about 55ft. high. The water for this will be pumped from, 
a reservoir beneath it and at its side by means of a 
Worthington pump, which is not at present continuously 
at work. The engines are governed on the high and low. 
pressure cylinders, and in addition have Tate’s automatic 
electric safety governor, which can also be actuated from 
the manufacturing shop. Adjoining the engine-room 
there is an apartment set aside for 350 chloride cells, 
which, though delivered, are not yet at work. 

The foregoing forms the whole driving power for the 
works, and, speaking generally, the average load on the 
generator is some 200 ampéres at 500 volts. The gene. 
rator is compound wound. Carbon brushes are used, 
and the machine was absolutely sparkless at all loads 
which came upon it. 

Next the power-house, and running parallel with the 
general manufacturing shop, is another large building, 
This consists of three divisions. At the end nearest the 
power-house is the pattern shop; this is now hard at 
work. A line of shafting is fixed along one wall; this is 
driven by a 50 horse-power motor, placed on the floor, 
and in its turn drives the wood tools—lathes, planers, 
saws, &c. Next to this shop is another compartment, 
which is at present empty, but which will eventually be 
used for a pattern store. It will be divided up into bays, 
each of which will have steam pipes led to it for the 
purpose of dealing with any outbreak of fire. The re- 
mainder of the building is taken up by the foundry, which 


Foundry flasks track 


Foret Frat 


| 


Sand pits 
° 
Cupolas 
A 
% Pattern | Pattern Jron Foundry 
Engine @] || | Shop Store = 
Lamp 
Insulating ¥ i i smith: 
Dep! Generator Dept | Ceardep Too! Room Generator Dep! Dep! 
Motor: winding | {Guage Punch = 
resting; Brass Dept Motor Dept es 
Secretary +] Dept’: Dep! } Pri Push Car Track blage naling Dept 3 
4 Room ° ° ° ° ° ° ° ° Painting: ° 
Agent Techacal dirctors 
GENERAL PLAN OF THE NEW MANUFACTURING COMPANY'S WORKS, PRESTON 


are at present some 450 men employed, but, inasmuch as | the several manufacturing shops and the methods of | is 125ft. broad, and 315ft.long. It is divided conveniently 
the works are not yet in full swing, this number will | 


shortly be augmented. 

The works are divided into three separate buildings. 
The largest of these is the general manufacturing shop, 
which is a brick building 900ft. long by some 150ft. wide. 
~ It is divided into two bays by a central line of lattice 
girder uprights of somewhat peculiar shape. These 
pillars have two legs standing far enough apart to give a 
gangway between them of about 4ft. This central gang- 


way is made use of fora line of tramway running from | 


end to end of the shop. Ata point some 8ft. from the 
floor line the legs bend inwards, and are further tied 
together by cross stays. Again 8ft. higher still there is a 
cross girder, above which the upright is again parallel, 
and forms tbe support on its top for longitudinal girders, 
one on each side, which run the length of the shop. 
These form the supports for the lines of the travelling 
cranes, and from them also are hung the hanger bearings 
for the shafting. _Above this point the uprights are 
much smaller in size, and are carried up to the roof, 
corresponding with and forming the supports for the 
roof principals. The longitudinal girders serve a num- 
ber of purposes besides those already mentioned. To 
them are, for instance, secured by bolts, wooden 
beams of varying length which carry the countershafting 
and pulleys for driving the machines. The uprights also 
carry two troughs, one on each side, in which are run the 
‘ electric leads necessary for the working of the machines, 
as will be hereafter mentioned. The roof is of the 
ordinary gable form, made up half and half of glass and 
slates, the top being provided with small louvres on 
each side. There are windows along each side, and the 
general result is that the lighting is excellent. The 
building is not quite north and south, and at pre- 
sent the sun shines somewhat unpleasantly through 
the roof. The glass, however, is in course of being 


whitewashed, and when this is done there should be no 
annoyance from this cause. The roof is lofty, and there 
is an excellent supply of air. The floor is simply made 
of sleepers, 


round side down on ground pre- 


working carried on there, let us for a while turn to the | 


other portions of the premises. The power house first 
claims attention. It is a building entirely by itself, 
though not detached far from the remainder of the build- 
ings. It is of brick, with a slate and glass roof, with 
painted walls, and tiled dado and floor. There are three 
boilers. They are 32ft. long, and 8ft. 6in. diameter, are 
of the Lancashire type, and were made by J. Foster and 
Sons, of Preston. The chimney shaft, into which the flues 
from these deliver, is circular in form, and 200ft. high. 
It, as well as the remainder of the building, is in red 
brick. The steam pipes, which are of steel, lead from the 
boiler-house through a wall into the engine room. This 
is well lighted, being provided with a clear-storey roof with 
movable windows. At the present time there are two 
generating sets fixed, one of which is at work continuously 
driving all the machinery and doing the whole lighting of 
the factory. The engines, which are of the make of 
John Musgrave and Sons, Limited, of Bolton, are, with 
the boilers already mentioned, two sets of Green’s 
economisers, and the metal ladles for the foundry, which 
we shall refer to later on, the only machinery of 
English manufacture which we discovered in the whole 
works. Firms have been drawn upon in all parts of the 
United States, but this country has practically not sup- 
plied anything beyond what we have alluded to. The 
engines are of the horizontal type, and are cross com- 
pound, the dynamo and fiy-wheel being carried between 
the two cranks. They run at 90 revolutions per-minute 
and with 120 lb. steam. The cylinders are 15}in. and 
30}in. by 3ft. 6in. stroke, and the generators—made by 
the Walker Manufacturing Company—are each designed 
for 300 kilowatts at 500 volts. They are compound 
wound, and have 10 poles to ithe field. The weight of 
the fly-wheel—which, by the way, is staked, not keyed, 
to the shaft, and the face of which runs true to 
less than z4in.—is 40 tons; the armature weighs 
13 tons, and the crank shaft with cranks some 8 tons. 
Altogether, therefore, there are some 60 to 61 tons on the 
bearings, of which there are two, 10}in. in diameter by 


into three bays by two rows of lattice-work pillars, one 
on either side. These provide supports for the roof, and 
for the rails of the travelling cranes, of which there are 
four; two occupying the centre and largest bay, having 
60,000 lb. capacity each, and two smaller cranes, of 
30,000 lb. capacity, occupying one of the side bays. 
Two cupolas are placed on one side, with room for more. 
An inclined railway runs up outside the building on 
timber work to the charging level, where a large platform 
carried on cast iron pillars is formed. A further line of 
rails runs under this platform, and at the back of the 
cupolas, for the removal of slag, &c. 

The iron foundry is not yet at work. In fact, at the 
time of our visit the glazing and slating of the roof were 
not quite completed, though they would be in a very short 
time. The blowers for the cupolas had just been deli- 
vered. They are Nos. 11 and 12 of the Buffalo Forge 
Company. There is a line of shafting extending some 
half way down the shop. This is driven by a 50 horse- 
power motor, made by the Bullock Electric Manufactur- 
ing Company, of Cincinnati. The motor is placed ona 
foundation on the ground level, and the shafting driven 
by belting. Off the shafting are driven various tools, 
including grinders, drilling machines, mills, &e. The 
ladles, or some Of them, are delivered. They have been 
made by Stevensons, of Preston. Railway lines, 4ft. 83in. 
gauge, run into the foundry in three places, and there 
are two 10-ton weighing machines by W. and T. Avery, 
Limited. 

In one corner of the building there is a brass foundry, 
and this is in operation. There are furnaces for six 
crucibles of various sizes, and moulders are now at work. 
It looked only a matter of days before the iron foundry 
also would be in full swing. 

The offices, which are extensive, fill up the end of one 
bay of the manufacturing shop. They were not entirely 
completed at the time of our visit, so that it is not possible 
to give an account of how they will be arranged. The 
works manager's office, however, is placed in such a 
position that it commands the whole of both bays of the 
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manufacturing shop. Thence to every foreman’s 
desk, and to every separate Senoreonnet through the 
works, there will be a service of telephones, but these are 
not fixed as yet. 

Turning once more to the manufacturing or machine 
shop, there are many things of interest. The whole idea 
on which the shop has been built and arranged is that 
raw material should come into the stores, which 
fill one end of the shop occupying both bays, should 
gradually go up the shop as work is done in separate 
stages on them, and should be delivered as com- 
pleted articles at the other end of the shop. 
What we find is this. There is a connection from a 
branch of the London and North-Western Railway station 
at Preston, which comes right into the works grounds, 
passing over an 80-ton weighbridge by W. and T. Avery, 
Limited, as it does so. Arrived in the grounds, the rail- 
way has several branches, one of which takes fuel and 
pig iron to the cupolas, as already explained, while 
another goes to the stores end of the manufacturing shop, 
and still another to the office end of the same building. 
The goods, then, are delivered from railway trucks into 
the stores, where they are received on two platforms con- 
sisting of 10-ton weighbridges. From the stores three 
lines of railway — two of them 4ft. 8}in., and one the 
small line running through the pillars—run from end to 
end of the shop. There are turntables here and there, 
with cross-connecting lines running through into the 
foundry. 

One bay of the shop is intended for light and the other 
for heavy work. At present the principal work being 
undertaken is light—z.e., electric tramway equipment. 
The company has a large number of tramway equipments 
on order, and is manufacturing the motors as quickly as 
they can be turned out. Twenty-five horse-power en- 
closed type four-pole motors were being manufactured in 
great numbers at the time of our visit, and one could see 
all the operations. Next to the stores are punching and 
shearing machines to cut sheet iron to proper sizes. 
Then come the stamping machines for the laminations of 
the armatures and pole pieces. Then commences the 
pen py of the castings. These are faced most 
usually on horizontal lathes and boring mills instead of 
planing machines. Indeed, we may say the planing 
machine is hardly used at all. There are one or two 
small machines, but not many. The work is either done 
with boring mills with one or two tools working at once, 
or else with milling machines. Shafts are next dealt with, 
and we noticed that the bearings and journals were all 
ground to gauge by emery grinders, and covered with 
vaseline as soon as ground. The resulting surface is very 
good indeed. The bearings themselves are white metal 
run into cast iron caps. 

Passing a little further down the shop we see the 
building up of the armature. At the present moment the 
stampings for the armature and pole pieces are being 
annealed in furnaces placed outside the building. Very 
soon, however, furnaces are to be placed inside, and the 
work done there. Then comes the winding of the field 
and armature coils—these are both done on formers— 
and then the fitting up of the whole machine. This is 
but an example of what it is intended should happen with 
every article dealt with. It will gradually pass down the 
shop, getting more and more finished as it goes down. 
On one side will be made the motors, and they will 
proceed down till they arrive at the testing bed near the 
offices, where has been erected a small switchboard for 
the purpose. On the other side—in the other bay— 
heavier goods, such as generators, are to be made. This 
portion of the works had not done much up to now. In 
fact, the erection of some of the big tools is not yet 
completed. 

The motive power for nearly all the tools is supplied 
from the shafting which, as already mentioned, is carried 
from hangers supported by the longitudinal beams. The 
shafting is interesting in its arrangement. It is all in 
one length, which is divided up into eight sections by 
means of lever-worked dog clutches. Each section of 
shafting is provided with a motor—the armature spindle, 
in fact, becoming part of the shafting. These eight 
motors are each of them 50 horse-power, so that 
any power up to 400 horses can be applied to the 
shaft. The motors are carried on platforms supported 
on columns, and by gusset brackets attached to the up- 
right pillars. They are six-pole motors by the Bullock 
Manufacturing Company, and they run at 500 volts and 
200 revolutions. The controllers for these motors are 
very simple, and they are attached to the pillars under- 
neath the motors. The shafting drives countershafts 
carried on the beams already mentioned, and from these 
countershafts the machines are driven. Generally speak- 
ing there are two rows of machines where these are 
small, and one row where they are large. Comparatively 
few of the tools are—at present at all events—driven by 
means of separate motors. Of the whole of the machine 
tools in these works it is impossible to speak in detail. 
There are in all some 250 of them, and they are all of 
the most recent types of their respective kinds. Practi- 
cally every firm in the United States isrepresented. The 
two largest machines are a 24ft. boring mill made by the 
Niles Tool Works, and a universal facing, boring, and 
drilling machine by the Betts Machine Company, of Wil- 
mington, which are both beautiful bits of work. 

The toolroom, unlike those in most worksin this country, 
is not on the shop floor level but in a pit some feet deep, 
the object being to prevent the crane having to lift 
things over a high obstruction. It is 57ft. by 36ft., and 
there are at present twelve tools in it, which include 
lathes, shapers, millers, sharpeners, grinders, and drillers. 
The electric leads are brought in to the manufacturing 
shop through a tunnel, where they are carried on porce- 
lain insulators. They are then taken to a large slate 
switchboard for distribution to the various machines, 
lights, &c. The lighting at present is by fifteen Jandus 
arc lamps along one side wall, and eighteen on the other. 
In addition to this there are incandescent lamps over 
every machine—sometimes two. Both are and incan- 


descent lamps are run five in series of the 500-volt 
circuit. 

One does not usually expect to find the blacksmith’s 
shop in the machine shop. In this case, however, it is 
there, and at present there are four Buffalo Forge Com- 

any’s forges, the blast for which is obtained from a 
small Buffalo blower. The smoke from the fires is sucked 
through the roofs of the fires and delivered into a chimney 
outside the building. As something akin to this we 
noticed that for the iron-warming fires there are chimneys 
left in the brickwork of the sides of the building. 

At present, of course, warming is not necessary, but in 
the winter time arrangements have been made for 
delivering hot air into the shops by means of fans. The 
air will be drawn by the fans over pipes in which steam 
is circulating. The accompanying plan will serve to make 
the foregoing description clear, and the illustrations, which 
are reproductions of photographs, speak for themselves. 


COLONIAL ENGINEERING AT THE PARIS 
EXHIBITION. 


In view of the immense scope that exists for engineer- 
ing enterprise in the opening up of new countries, it 
might be expected that the colonial sections would give 
special prominence to matters of interest to the engineer. 
In some cases this has been done, and the Siberian and 
British colonial exhibits, for instance, offer much that 
can be profitably studied by the mechanical visitor; but 
in the other buildings that crowd the space occupied by 
the Trocadéro gardens the models of bridges and other 
constructions are so far lost among the profuse display 
of natural products that it may be worth while to point 
out the character of the works shown and where they 
can be found. In passing we may direct attention to the 
building of the Maritime Chambers of Commerce, 
because it is situated on the Quay de Billy, close to the 
colonial sections, and owing to its isolation is liable to be 
overlooked. Complete models of hydraulic machinery 
are shown here for operating the lifting gear and other 
mechanism on wharves. The Calais Chamber of Com- 
merce exhibits a reproduction of the sugar depét which 
has been constructed at that port, of armoured concrete 
on the Hennebeque system. The method of building the 
columns is clearly shown by means of a larger size model. 
Bordeaux exhibits a fine collection of photographs of 
bridges, dry docks, locks, quays, cranes, hydraulic ma- 
chinery, and the like. On leaving this building we cross 
a curiously-designed bridge, erected temporarily over the 
Quai de Billy. The structure, resting at each end on 
wooden piers, does not differ materially from the many 
other bridges of the same kind that are built all over the 
Exhibition ; but it is is curious in the sense that the rigid 
platform, which has evidently been designed to resist 
normal stresses, is further suspended from wire cables. 
This brings us to the Indian palace, containing samples 
of wood, metals, minerals, and manufactured products, 
which have already been dealt with in a previous article ; 
and then we pass through the West Australian section, 
with its unique collection of hardwoods and quartz, and 
through the Canadian section, where there are some fine 
specimens of minerals and cases showing sections of the 
gold-bearing alluvial of the Klondyke. The Canadian 
Pacific Railway Company has a display of its own, con- 
sisting chiefly of photographs. 

In including the Transvaal in the Colonial section in 
close proximity to the British group, the commissioners 
appear to have anticipated events, but though the South 
African Republic to all intents and purposes no longer 
exists, the Boer flag still floats over the only thing that 
now remains of a once independent State. The Trans- 
vaal exhibits were formally opened last week, and 
in the principal edifice, a sort of Government building of 
Dutch architectnre, is to be found a great deal of interest- 
ing matter relating to the Transvaal railways. There are 
drawings of bridges and rolling stock, and plans and 
elevations of tank locomotives with six-coupled and four 
trailing wheels, built for the Netherlands Company of 
the South African Railway by the Maschinenfabrik 
Esslingen, of Esslingen, and by the Nederlanschefabrik 
van Werktingen en Spoorwegmaterieel, of Amsterdam, 
and other continental builders. There are also some 
finely executed pictures of the Government dynamite 
factory at Modderfontein, and around the upper gallery 
cases of gold quartz and photographs of mining machinery. 
Behind the Government house is an exact reproduction 
of a Boer farm, which, as might be expected, appeals with 
considerable force to the sensibility of continental 
visitors. A practical demonstration of the methods 
of gold production employed in the Transvaal 
is given in a couple of buildings, in one of which is a 
five head stamp battery by Fraser and Chalmers, and a 
frue vanner, and in the other a complete installation of 
cyanide plant. The quartz is extracted from the mine 
which has been re-produced by means of some hundreds 
of tons of banket rock brought from the Witwatersrand, 
and in this mine the visitor can see the whole process of 
extraction in operation. Outside the buildings containing 
the stamp battery and the cyanide plant is a pyramid 
representing the amount of gold extracted from the 
Transvaal, and, in fact, the whole exhibit is an extremely 
interesting one to the general public, whose imagination 
of the untold wealth of the Rand industry crystallises into 
material facts. The actual conditions of coal and metal- 
liferous mining are shown in this. part of the Trocadéro 
gardens on a much more complete and larger scale than 
has ever been attempted before. The visitor can descend 
into the mine by a cage which, by an ingenious arrange- 
ment, conveys the idea of going down some hundreds of 
feet. He is then prone eed through the Anzin, Lens and 
other French collieries, where the carboniferous strata 
are shown as they actually exist in the mines themselves. 
It is curious to see the extent to which iron has super- 
seded timber in the main galleries, and the different 
methods adopted by companies in fixing up timbers for 
roofing, stoping and other purposes, according to the 


character of the coal and rock in each mine, is worthy of 
notice. One company exhibits an electric locomotive, 
which, we are informed, is only employed in two or three 
collieries in France. Continuing along the galleries, we 
come to the silver, lead, gold, and salt mines, as well as a 
slate quarry, all of them reproduced with such minute 
fidelity that the visitor has the illusion of seeing the 
actual mines. The systems of extraction, haulage, and 
ventilation, are all shown onan accurate scale, and a com- 
plete plant is exhibited in one of the collieries for raising 
the coal to the surface. 

On issuing from the mines the visitor finds himself in 
front of the great pile of Muscovite buildings, which 
comprise all manner of productions relating to Siberia. 
The Russian Government has shown commendable enter- 
prise in bringing home to Western nations the com- 
mercial value of Siberia, and the magnitude of the 
undertaking which is being carried out for the opening 
up of that country by the construction of the new line 
from Moscow to Pekin. The Trans-Siberian Railway 
occupies a very prominent position in this section, and 
at the side of the building fronting the Trocadéro the 
Compagnie des Wagons Lits has four beautifully-finished 
cars which have been constructed for the new line. 
There are three dining cars and one saloon carriage 
built in a style of luxury and comfort to which even 
we, in western counties, are not yet accustomed. The 
saloon car is panelled inside with white fancy woods 
and superbly upholstered in white and pale blue, and 
the ceilings painted in Louis XV. style. This car has 
a drawing-room and a kind of boudoir, while a small 
room has been fitted up with a ‘“ home trainer” for 
the convenience of passengers who desire to relieve the 
monotony of a long journey with physical exercise. The 
luxury of this car cannot surpassed even by the 
coaches reserved for royalty. Opposite the four cars is 
a vast panorama representing the country traversed by 
the new line from Moscow to Pekin. During dinner- 
time this panorama is unfolded and gives the illusion of 
the train flying through Russia and Siberia, leaving 
behind it the domes and minarets of Moscow, and, after 
passing the Great Wall of China, finishing up at the 
capital of the Celestial Empire. To make the illusion 
more complete customers are served hy Russian and 
Mongolian waiters. Leaving the exhibits of the Com- 
pagnie des Wagons Lits, and passing into the main build- 
ing, we find a section reserved for the Trans-Siberian 
Railway, where a mass of documents is available relative 
to the construction of this great line. A model is here 
exhibited, showing the method of construction of one of 
the six spans of the new bridge over the Ienissei. The 
enormous scaffolding and gantries are represented in full 
detail, showing the construction of the immense bow 
girders on the shore and the means adopted for hauling 
them out on the piers Among other interesting exhibits 
here are a wooden bridge with independent ice-breakers 
to protect the piers, larger models in detail showing the 
method of building up this bridge, and a model of a wood 
caisson employed for the bridges on the Siberian Railway. 
Another section in this building is occupied by Nobel 
Brothers, who make exhibits appertaining to the petroleum 
industry. 

After inspecting the foreign colonial section, and passing 
over to the French Colonies on the other side of the Tro- 
cadéro gardens, we are at once struck by the difference 
that exists in the methods of colonial development, and 
this goes a great way to explain why the French colonial 
policy does not give such good results as might be looked 
for in view of the vast possibilities of some of the French 
possessions. Here we find exhibits confined almost 
exclusively to native productions, which are for the most 
part mere curiosities, and in which it is not likely that 
anything can be done in the way of building up a foreign 
trade. There is little or no evidence of French capital 
going into the development of new industries, except, of 
course, in the case of North Africa, where the wine grow- 
ing and mining industries are undoubtedly very prosperous. 
An inspection of the scores of buildings that crowd this 
part of the Exhibition, and are devoted mostly to reproduc- 
tions of colonial architecture, habitations, and historical 
monuments, shows that there is nothing of engineering 
interest until we come to the Palais des Produits in the 
Indo-Chinese group. The heavy expenditure being made 
in Tonkin for the construction of an extensive system of 
railways is providing plenty of work for the bridge builders 
and makers of railway material, and models are here 
shown of some of the bridges that were constructed in 
Tonkin last year. Schneider and Co., of Creusot, have 
two models of the six-span bridge of the bow type, with 
a total length of 400 metres, over the river Hué, in 
Tonkin. Another of their constructions is a lattice 
bridge over the Canal des Rapides, with a central swing- 
ing section, of which the details are shown in a larger 
model. Daydé et Pillé, of Creil, have a model of the 
bridge they constructed over the Red River, at Hanoi, 
last year, having a length of 1682 metres. The design 
of this bridge is curious. Each alternate section is 
practically a suspension bridge, in which the platform is 
supported from two pairs of tee sections by vertical single 
girders and diagonal box girders. These sections are 
connected by lattice girders. The bridge is hinged on 
the piers. In this building also is to be seen the model 
of the Paulo-Canton lighthouse in Annam, constructed by 
Barbier and Bernard, 82, Rue Curial. The colonnade in 
front of the Trocadéro is occupied by various countries, 
but none of them appeal particularly to the engineer 
beyond, perhaps, the exhibits of Cuba, which afford a 
striking idea of the potentialities of wealth in the new 
American colony, and will also probably create hopes 
that some of the considerable orders that are being given 
out for sugar-making and other machinery as the result 
of the reconstruction of the plantations will fall to the lot 
of British firms. 


A company has eyes to establish electric charging 
stations along the coast of New Jersey for the convenience of the 
owners of electric motor carriages, 
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1000ft. per minute, and in the case of the Deptford installa- | 
tion, this speed has been considerably exceeded. The great | 
increase of speed has necessitated the employment of very | 
different machinery from that originally contemplated. | 
From the original simple implement, costing £100-£200, the | 


porter hopper. From thence the coal was allowed to fall 
into a skip placed under the hopper for its reception, and 
as soon as the skip had been weighed, it was hooked 
on to the traveller of the transporter, elevated to the 
beam at a speed of 300ft. per minute, and then transported 
to the other end of the 
beam above the inner 
boiler-house, travelling 


Fiz. 2—TEMPIRLEY TRANSPORTER AT DEPTFCRD 


business has steadily developed until it now comprises in- , 
stallations costing upwards of £10,000. 

The method which had been in force for many years at the 
London Electric Supply Corporation’s station at Deptford, 
for the discharging of coal from craft alongside, and deposit- 
ing it for use in the boiler-rooms, was clumsy, ponderous, and 
expensive. The boiler-rooms are situated between 300ft. and 
400ft. from the river frontage, and for nearly ten yéars all the 
coal consumed had been carried along a permanent railroad 
by means of large travelling cranes. The cranes thus used 
were not originally intended for coal discharging and carry- 
ing, their first object having been to assist in the delivery of 
the large pieces of machinery which go towards the making 
up of the plant of the station. They are capable of lifting a 
weight of from 10 to 12 tons, and travelling with it at a 
slow speed from end to end of the premises. Our readers will 
readily appreciate the extravagance of such a system, when 
it is known that these cranes could only be used for the 
carriage of from 25 ewt. to 28 ewt. of coal during each slow 
journey of about 800ft. Unfortunately the boiler-rooms at 
Deptford were designed and constructed parallel to the river, 
so that it became necessary to change the direction of coal 
discharge to a right angle before the fuel could be deposited 
in front of the particular boiler wherein it should be used. 
The cranes therefore carried their little loads into the centre 
between the boiler-rooms, and there hung the skips on toa 
small hand traveller, which had to be pushed right or left, 
as required, by the coal trimmers. The operation was long 
and tedious, and it was further only possible when the coal 
consumption of the station ranged in comparatively low 
figures. When, however, the amount of coal consumed in a 
year began to exceed a weight of 20,000 tons, it became not 
only an economic advantage, but a condition of existence, 
that some really good conveyor or transporter should be 
adopted. Mr. d’Alton, who was the engineer-in-chief to the 
London Company for nearly a’ decade of years, and who had 
closely studied the various apparatus and machines which 
have been placed upon the market, came to the conclusion, 
having a perfect knowledge of the requirements of the situa- 
tion, that they could only be met by the putting up of an 
installation on the Temperley principle, and in due course 
the extensive plant which we this week illustrate was 
ordered early last year, and was successfully com- 
poten and put to work without a hitch during the winter. 
t consists in the main of an inclined beam about 400ft. 
long, which is carried by two steel towers and four steel A 
frames, from which, as will be seen by reference to the 
illustrations, a comprehensive system of steel supporting 
ropes is carried. The towers are of great height as, owing to 
the necessities of the situation, it is essential that large 
quantities of coal should be deposited on the floors above the 
boiler-rooms, which constitute the main bunkerage of the 
station. A considerable tonnage can further be stored under 
the transporter, on the ground of. the wharf, and quite clear 
of the main building. The wharf frontage is provided with a 
couple of suitable hoppers, into which coal is dropped from a 
pair of grabs worked by means of two travelling cranes. 
Indeed, the old cranes, which have done so much laborious 
work in travelling over long distances, were engaged on the 
occasion of our visit in ‘“ grabbing’ coal from two barges, 
one of them lying along the front of the wharf practically in 
the river, and the other being placed in a small dock siding at 
right angles. The cranes pron | dropped their grabs on to 
the coal in the barges, and then hauled up, raising something 
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like 26 cwt. of coal at each lift, which, when sufficiently high, 
was slewed round and the grab discharged into the trans- 


at a rate of upwards of 
me 800ft. per minute. So 
ALS far the speed of coal- 
discharging had been 
satisfactory, and had 
the original designer of 
thestation properly con- 
sidered the fact that 
vast quantities of coal 
would have to be deli- 
vered, it would have 
been possible to store at 
the rate of at least 1000 
tons in twenty - four 
hours. Unfortunately 
for the actual result, 
when the skip had been 
transported to the end 
of the beam, it had to 
be dropped on to a little 
elevated trolley line at 
right angles to the 
beam, and pushed by 
hand to the immediate 
point at which the coal 
is required. As little 
time is, however, lost as 
may be, for a spare skip 
is attached to the trans- 
porter carriage, and run 
back at a speed of 1000ft. 
a minute, while the full 
one on the trolley line 
is being dealt with. As 
a matter of fact, and 
under the conditions as 
they exist at Deptford, 
from 18 to 20 tons of 
coal per hour, or close 
upon 500 tons per day 
of twenty-four hours— 
no other day is known 
in the great central sta- 
tionsofourelectriclight- 
ing companies—can 
discharged from craft 
alongside and_ stored 
where required. As all 
the operations involved 
are controlled by a 
single rope, the man in 
charge of the transporter 
has a very simple task 
set him to do, involving as it does the handling of but one 
lever. The load can be lifted or lowered at any stop or notch 
which has been provided along the beam, and as these are 
generally spaced about 5ft. apart, the operator has a very 
wide choice in a 400ft. beam for dealing with his load. The 
traveller contains the mechanism which engages auto- 
matically with the stops or notches in the beam while the 
load is being lifted or lowered, and which supports the load 
whilst the traveller carries it along the transporter, during 
which time the rope is entirely relieved of the tension which 
would be due to the load if it were not directly supported by the 
traveller. A glance at the drawing,*Fig. 4, of the traveller or 
carriage willshowclearly 
how the locking to- 


fixed piece be released from the beam until the fall block 
carrying the load again enters the traveller, and, through the 
train of links before referred to, throws the compound toggle 
joint into the second position, thus permitting the cam to 
fall, and releasing the traveller from the beam. 

As we have endeavoured to indicate, the simplicity of the 
arrangement is much complicated at Deptford, owing to the 
boiler-rooms being so very unfortunately placed, and it has 
not been found possible to adopt the dumping skip. But though 
this is so, and notwithstanding the fact that it has been found 
necessary to provide the skips with wheels and the frame- 
work to carry them, the increase in speed of coal-discharging 
has been considerably more than doubled, and the*cost has 


lig. 4—TEMPERLEY TRAVELLER 


been reduced by not less than 66 per cent. One of the diffi- 
culties in the original design of the invention which claimed 
much consideration, and to overcome which the mind of 
Mr. John Temperley was busily engaged, was found in the 
carrying of the slack parts of the hoisting and overhauling 
ropes, and the ingenuity of the gear which has been designed 
and constructed for that purpose will well repay the close 
study of our illustrations. These carriers are spaced at dis- 
tances of from 50ft. to 60ft. apart, and it is essential that 
they should be absolutely effective in supporting the ropes, 
as otherwise the sag would give rise to so much inconvenience 
as to render the installation impracticable. The traveller 
passes the rope carriers at a speed of upwards of 1000ft. per 


gether is automatically 
effected, as seon as the 
fall block to which the 
weight has been attached 
comes into contact with 
the drop hood or bell 
of the carriage. The 
dotted lines show the fall 
block suspended below 
the carriage, where the 
weight of the load would 
be borne by the steel rope; 
and the full lines show 
the connection which 
has been made as soon 
as the fall block has 
been hauled “ home,” 
and how the weight is 
supported directly by 
the _ traveller. The 
operator continuing to 
haul upon his rope, 
draws the traveller with 
its suspended weight 
along the transporter, 
and just past that notch 
or stop at which he 
desires to drop his load. 
He there lets the tra- 
veller run back, and the 
moment the toggle of 
the traveller reaches its 
notch it immediately 
engages, and in engag- 
ing unlocks the connec- 
tion between the fall 
block and _ traveller, 
when the weight de- 
scends, the traveller remaining quite firmly fixed in position 
upon the transporter. 

Referring to Fig. 4 for a moment, it will be seen that 
the load-carried by the sustaining hooks is supported, 
through a train of links which permit of movement in every 
direction, by a compound toggle joint retained in position by 
a cam. It is impossible for the cam to be upset into the 
position shown in the dotted lines, and thus release the load, 
excepting at those points where a notch or recess is pro- 
vided in the transporter beam. When the cam is so upset’it, 
in its turn, is retained in position by the compound toggle 
joint. The traveller then becomes a “ fixed piece” carrying 
a sheave or pulley over which the hoisting rope passes for 
lifting and lowering the load. By no possibility can this 


Fig. 3-WINCH ENGINE 


minute, so that to prevent shock lightness in their con- 
struction became an imperative necessity, in order to 
reduce to a minimum the mass to be removed in the fraction 
of the second in which the traveller passes through them. 
One of these rope carriers is shown in Fig. 1, with a traveller 
on the point of entering it. 

One of the standard features of the Temperley transporter in 
other installations than the one now immediately under 
notice is the dumping fall block, which we have con- 
sidered to be specially worthy of description, and which is 
illustrated in Fig. 5. 

The great feature of the Temperley dumping fall block and 
skip is that the skip may be lowered to within a few inches of 
the top of the heap and then be automatically upset, the 
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breakage of coal or the creation of a cloud of dust being | 
entirely avoided. All the so-called “automatic” buckets | 
have to be rested on the heap of coal on to which the skip is 
being emptied in order to permit some mechanical action 
to take place, which, on the bucket again being lifted, allows | 
it to upset, or the retaining mechanism has to be dis- 
engaged by a second rope, or the application of some exterior 
appliance. The mechanism described below is in reality the 
only dumping gear which can properly be called automatic. 
Position A, Fig. 5, shows the position of the dumping | 
mechanism when the loaded skip is being lifted, the dumping 

mechanism of the fall block having been thrown completely 

out of gear by the setting lever being placed in the position in 

which it is shown. On the fall block entering the traveller | 
the dumping mechanism is brought into the relations shown 

in position B, by the 
point of the sustaining 
hooks 31 throwing the 
setting. lever 37 into 
the position shown in 
this diagram. In this posi- 
tion the load is travelled 
either up or down the 


am. 

On the traveller engaging 
with a stop on the beam at 
the point at which’ it. is 
desired to lower the load, 
the fall block is released 
from the traveller, and the 
position of the dumping 
mechanism is altered to 
that shown in position C, 
Fig. 5. It will be observed 
that the dumping toggle 47 
has been turned over, and is 
pointing in the opposite 
direction. 

With the mechanism in 
this position the skip is 
lowered to the point at 
which it is desired to dis- 
charge its contents. On 
commencing to lift the 
dumping toggle 47 engages 
with the notch 34 on the 
periphery of the fall block 
sheave, and by the con- 
tinued movement of the 
sheave the latch of the skip 
is pulled out of gear by the 
wiper and wiper chain 58 
and 59 acting through the 
lever 64, and the chain 65 
attached to the latch of the 
skip. 

A special feature of the 
dumping fail block is the 
setting lever 37, by means 
of which the dumping 
mechanism is thrown en- 
tirely out of action, so that 
by no possibility can the 
skip be automatically upset 


| ‘ 
Travedar Running Along Beam inEither Dircction 


and the return journey of the. traveller down the trans- 
porter beam, a small amount of reverse steam can be given 
by means of a reversing valve, which obviates the large 
amount of working parts which are involved in the adoption 
of ordinary link-motion reversing gear. The regulating valve 
is an important feature, as with such high speed it is neces- 
sary that the engine should be under perfect control, and 
this cannot be secured with a valve that requires the applica- 
tion of any force to move it. The valve designed by the 
Temperley Transporter Company consists of a mushroom 
valve, with the stalk passing through the valve seat, to which a 
lever is attached to give a movement through an arc of 45 deg., 
the ports being arranged to secure a gradually-increasing area 
of admission. A set screw at the end of the valve stalk 
relieves all the pressure on the valve seat, and, as no 
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while being lifted from the 


weighing machine. If the 
men omit to throw the 
dumping mechanism out of 
action by: the movement of 
the setting Jevér, the bucket 
immediately; upsets on the 
commencement. of - lifting, 
so thatthe men,-although 
they cannot be hurt by the 
upsetting of the bucket, 
are forcibly reminded of the 
results of their negligence. 

It should be said that 
there is nothing in the 
general design of the Dept- 
ford transporter, which 
would prevent the substi- 
tution of the automatic 
dumping fall block for the 
one which, for reasons over 
which the contractors had 
no control, has been 
adopted. Indeed, it is quite open to question now whether , 
the more scientific would not be the better system to adopt in | 
conjunction with the automatic dumping skips illus- 
trated. With this addition to the transporter, the driver 
in the engine-house would be able to take the coal from 
the weighing machine, and deposit it automatically on either 
of the stock heaps under the transporter, or on to the 
storage floor above the boilers. The coal could also be taken 
up from the stock heaps as required, and deposited auto- 
matically on the boiler-house floors. The points at which 
the skip can be lowered to deposit the coal on the stock heap 
or on the storage floor above the boilers are indicated by the 
pendant hooks shown throughout the transporter beam in 
the general view. 

A few words about the little engines which work the 
transporter at Deptford must suffice to close our general 
description. 

The engines have been specially designed by the Temperley 
Transporter Company to meet the requirements of these and 
similar installations of transporters, and present several novel 
features. . Two essential conditions have to be fulfilled :—(1) 
A rope speed of-not less than 1000ft. per minute for travelling 
a load along the transporter beam. (2) A very small margin 
between the maximum load that can be lifted by the engine 
and the load which the engine will refuse to raise off the 
ground, These conditions are met by an engine having two 
cylinders, 10in. diameter and 10in. stroke, working direct on 
to a grooved drum 15in. in diameter, giving a rope speed of 
1000ft. with 250 revolutions per minute. The lifting capacity 
of the engine with 85 lb. of steam at the cylinders is 20 ewt. 
at a speed of 500ft. per minute, with a load of 23 cwt. they 
refuse to move. The importance of this condition will be 
appreciated when the nature of the installation is taken into 
consideration, as it would be obviously undesirable to erect a 
structure designed to carry the maximum load of two 
tons, and to provide an engine which would be capable of 
taking over it a load of 50 or 75 per cent. in excess of that 
amount. 

The absence of all gearing secures silence and smooth- 
ness cf rtnning. To assist the overhauling of the engines 


Fig. 5 


packing glands are used or required, the valve can be 
opened and closed by the thumb and finger under full steam 
pressure. 


Rk-BOILERING THE CLYDE STEAMER CoLUMBa. — This well- 
known river steamer has lately resumed her services on the Clyde 
and Firth after having undergone sundry improvements in her 
machinery department, and the result is seen in enhanced steam- 
ing power and speed on a reduced consumption of coal. The 
changes consist mainly in the substitution of new boilers of the 
haystack type, made by Hutson and Sons, of Kelvinhaugh Engine 
Works, Glasgow, in place of the original boilers of the Navy type 
supplied with the vessel in 1878 by James and George Thompson, 
of therenowned Clydebank Shipyard, now inthe handsof John Brown 
and Co., Limited. The new boilers, two in number, one at each 
end of the engine-room, are 16ft. diameter by 15ft. in height, and 
have in all twelve furnaces. Their combined weight is about 73 
tons, and with water 96 tons. The old boilers they replace were 
four in number of the Navy type, 30ft. long by 84ft. diameter, 
having sixteen furnaces, and supplied steam at 501b. working 
pressure. The new boilers, which are considerably lighter than the 
old, supply ample steamrat-55 1b. pressure. It forms striking testi- 
mony to the substantial character of the original design and make 
of the engines and shafting—the two cylinders being 53in. 
diameter, of the oscillating type, and the stroke of piston 5ft. 6in. 
—to learn that with the new boilers and increased pressure and a 
readjustment and renewal of the slide valves, the engines indicate 
almost one-third more power than previously. The revolutions 
have been increased 35 to 40 per minute, and the wheels have had 
new floats of curved steel substituted for the previous flat wood 
floats. The saving in weight through the adoption of the haystack 
boilers is such as enables the Columba to float 2in. lighter than 
before, and with a trim, when loaded with passengers, nearer the level 
than before. The resultant of all these and other minor improvements 
is represented in the increased speed of the Columba by about 
1} knots, and the marked diminution of coal consumption over 
the 180 miles constituting the double run to and from Ardrishaig. 
The enhanced speed of the Columba conjoined to her other much- 
appreciated qualities as to spaciousness, spotless cleanliness, luxuri- 
ance of appointment, and general comfort, are matters upon which 
her owner, Mr. David McBrayne, of Glasgow, and her varied 
classes of patrons from all quarters, may be congratulated. 


DOCKYARD NOTES. 


In the current Naval and Military Record is a lette 
attacking Mr. Laird Clowes for his views on our naval Office: < 
which he has again ventilated in our contemporary, In Me 


Laird Clowes’s view, our naval officers are not, as a body 
’ 


sufficiently educated in the theory of their profession, The 
attack upon him does not enter into argument, but a lon 
correspondence will probably result. One thing is clear—jt 
has not yet come upon the tapis, but it will, if the executiy 
officers, as a body, are to continue in their present position 
in relation to the naval engineers—there will have to be an 
increase of their scientific status as a body. 


THERE is little doubt now but that we are on the eye of 
another “naval scare.” They are periodical, these scares 
They are also, unfortunately, necessary. The “man in the 
street,” though he may not know the bow of a ship from its 
stern, is able to realise that we cannot afford to repeat South 
Africa in the Navy—it is altogether too vital. But he ma 
sit down and think about that till he is black in the face 
without result; only by persistent agitation can he accom. 
plish anything. Votes cannot be caught by spending money 
on the Navy in the same way that they can be caught by 
parish-pump schemes. Consequently, no Government will 
spend freely unless it is driven. And yet, curiously enough 
were “ ship-money ” levied to-day, it is the very last tax that 
any would seek to avoid. Even the Little Englander recog. 
nises that the fleet has uses. So, much as it may go against 
their grain, we are inclined to think that the Admiralty wil] 
have to discover the existence of “ facilities ” at Elswick, and 
build some additional ships there. 


Tue old Sultan is to be commissioned for the nayal 
manceuvres to act as a depdt ship to torpedo craft. 


Ir is reported that every available torpedo gunboat will be 
in commission this year for the mancuvres. In the past 
they proved somewhat slow, fourteen knots being the maxi- 
mum average. Since then numbers have been re-boilered, 
and all should be good for a continuous sixteen-knot mini- 
mum. At this they should render good service. Destroyers 
are far too good torpedo boats to be used in their own nominal 
réle; hence, if the catchers cannot be used the work will fall 
on cruisers that ought to be scouting. 


Mr. Opacrri’s thoughtful letter upon “ Navy Boilers” in 
last week’s ENGINEER well summarises the boiler question 
from the naval standpoint. His condition No. 8—* quick 
steam-raising quality is vital’—covers the most absolute 
essential of all essentials. It is just this that Mr. Allan, 
M.P., and his friends do not seem fully to realise. ‘“ Tanks” 
are like the dodo. The warship of to-day must have water- 
tube boilers; the question is merely one of type. And here 
we may say that all the officers in our service who have been 
doing boiler trials are at one with Mr. Odagiri in admiring 
the Babcock and Wilcox. The Thornycroft boilers—fitted in 
a few cruisers—have also given far more satisfaction than 
Bellevilles. Abroad the Yarrow is being increasingly used, 
but for some inscrutable reason we have made no experi- 
ments with it in ships of size. However, the proposed Boiler 
Commission is bound to sit sooner or later now, and though 
we do not look to see anything on the lines of l’Affaire 
Dreyfus, we none the less fancy that some ugly things will be 
said. The man in the street is afraid of Bellevilles—unduly 
so; still the fact rémains, and he is not at all in the best of 
moods to learn how he has been fooled by those who gave him 
his boilers, 


Tue Chinese at Taku would seem to have given us some- 
thing in the way of an addendum to the Belleisle experi- 
ments, if there is any truth in the reports. There are, or 
were, 12in. guns at Taku, and if these have registered any 
shell hits on cruisers something may be learnt therefrom. 
We are not likely, however, to acquire knowledge for six 
weeks or so, by which time letters should arrive. As the 
international fleet bore at least eight 12in., twenty-one 10in. 
or 9in., fourteen 8in., some ninety 6in., twenty to thirty 
4-7in., besides many 4in. and 3in., the forts had a good deal 
against them. None the less, we suspect that the Russian 
troops on shore and the landing parties from the ships will 
prove to have been the principal reason why the forts were 
taken. When a ship tries conclusions with a fort it is very 
long odds in favour of the fort. 


Tue Russian gunboat Mandschur, reported blown up, is 
an old craft of next to no fighting value. She carries, or 
carried, two 8in. guns of old pattern in sponsons, one each 
side forward and a Gin. gun aft. The only protection is a 
gin. steel deck, and that, of course, would be of but small 
service, 


Tur two destroyers reported captured at Taku are presum- 
ably a couple of the Schichau destroyers. These boats are 
reckoned some of the very best, if not the very best, destroyers 
afloat, and a good many duplicates are building for Russia 
and Italy. They have two enormous funnels, which, we 
fancy, seeing the large target that they present, might be 
extremely inconvenient in action. However, so long as they 
last they no doubt give a fine draught. 


Tue new Russian ironclads now building are to have din. 
armour over the greater part of their bottoms. The idea is 
to give protection against torpedoes, but naval officers are 
inclined to be sceptical as to the protection thus given. 


Tue SocteTy or ARTS.—The Council have awarded the Society's 
silver medal to the following readers of papers during the session 
1899-1900:—To D. E. Hutchins, Conservator of Forests, Cape 
Town, for his paper on ‘‘ National Forestry ;” to Sir W. Martin 
Conway, M.A., for his paper on ‘‘Some of the Undeyeloped Re- 
sources of Bolivia ;” to Edmund Wilson, for his paper on “The 
Housing of the Poor ;” to Professor Kk. W. Wood, for his paper on 
“The Diffraction Process of Colour Photography ;” to Edwin 
Bale, R.I., for -his paper on “ Artistic Copyright ;” to Miss Halsey, 
for her paper on ‘Some Unfamiliar Masterpieces of the Italian 
School ;” to Professor W. M. Flinders Petrie, D.C.L., for his 
paper on “A National Repository of Science and Art ;” to A. R. 
Colquhoun, for his paper on ‘‘ Russia, Persia, and Afghanistan ; 
to Sir William Lee-Warner, K.C.S.I., M.A., for his paper on 
‘¢ Our Work in India in the Nineteenth Century ;” to Christopher 
Rawson, F.I.C., for his paper on “The Cultivation, Manufacture, 
and Use of Indigo—Position of the Industry in India ;” to John 
Ferguson, for his paper on ‘‘Old and New Colombo ;” to the 
Right Hon. Sir Charles Wentworth Dilke, Bart., M.P., for his 

per on “ The Century in our Colonies ;” to Cyril Davenport, for 

is — on ‘ Niello Work ;” to Lasenby Liberty, for his paper on 
‘English Furniture.” 
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THE PARIS EXHIBITION. 


As things are going just now, this 1900 Exhibition 
chows a tendency to depait frcm the traditional fate~of 
big international shows—that is to say, there seems at 

recent to be a prospect of its being a commercial suc- 
cess dircetly end indirectly. The daily entries average 
nearly one-fifth of a million, of whom nearly 90 per cent. 
pay for admission, while on féte days the entries some- 
times exceed half a million, Anyone who knows his 
Paris sees that the crowds on the Boulevards are not the 
usual Parisian crowds. The Parisian is swamped by the 
provincial Frenchman and by the foreigner—the German 
chiefly, who now, for the first time, confesses publicly 
and freely his inability to speak any other than his own 
language. It should be noted, on the other hand, that 
ihe price of the tickets shows a downward tendency. 
They are now sold at the Exhibition doors at 50 instead of 
60 centimes, which latter was the average price a fortnight 
aco. Of course, it is much too early to indulge in any pre- 
qictions, either confident or hesitating, and it is to be 
noticed that the papers are already beginning to bewail the 

yrobable misery among workpeople who have been em- 
ployed in large numbers in and around the Exhibition, and 
who are beginning row to be thrown out of employment. 
This was really a very serious item in the profit-and-loss 
account at Chicago in and after 1893. But we do not believe 
it to be really serious in this case. In the first place, the 
Jabourers employed are, almost all of them, native French, 
whereas at Chicago huge gangs of foreign Jabourers were 
imported, and these natwally did not know what to do 
with themselves when rent adrift after the completion of 
the special work they had been brought todo. They 
spoke a Babel of every language under the sun cxcept 
that of the country in which they found themselves help- 
less. In the second place, the preparations for this 
Exhibition have been spread over a longer time, and have 
not been feverishly forced, as they were in 1893. Indeed, 
now at the end of June, some 20 or 30 per cent. of the 
Exhibition is far from completion, and there is no 
evidence visible that any one man is straining a single 
nerve or a muscle to get it finished before December next. 
The Paris Exhibition workman proceeds with philo- 
sophie leisure, and does not intend to lead up to any 
industrial crisis by over-exertion. Certainly the floors 
in the galleries are not finished in the ordinary sense of 
the term, and it is to be hoped that no special incident 
will ever bring a condensed crowd on any part of them. 
If half a crowd were brought on them, the bulk of that 
crowd would descend vertically and suddenly to the 
ground floor, leaving a hole above it. In the third and 
most important place, Chicago over reached herself in 
building a great cxcess of new hotels and houses for the 
accommodation of her visitors. Paris has spent compara- 
tively little in this way, and has had no occasion to do so. 
She is accustomed to give her own sort of welcome every 
year to immense numbers of tourist and _ fashionable 
visitors; she is equipped permanently for the task, not 
altogether as some of her visitors would like to see her 
equipped, but still in the fashion she thinks suitable, and 
which it would take several internal and external revolu- 
tions to change in any important sanitary respect. Moreover 
she has for generations cu!tivated the art of extracting the 
money from the pockets of her visitors, and has probably long 
ago reached perfection in this art. The prospect of profit 
unsteadied the heart and brain of Chicago, and the build- 
ing contractor’s bosom fluttered too violently. He first 
made the mistake of placing prices far too high, and then 
the further mistake of letting them drop unnecessarily 
low. Paris commits no such foolishness. She has her 
visitors graded off into very numerous classes, according 
to the balances with their bankers, or absence of such 
balances; and she provides for all. At the height of 
Exhibition time, the foreigner can live in Paris for either 
6f. or 7f. a day, or 200f. or 300f. a day, according to his 
desires and resolves, in the former case receiving at least 
4f. or 5f. value in return, and in the latter anything from 
25f. to 75f. value. The Parisian householder, instead of 
building new houses for the accommodation of extra 
visitors, cuts his rooms in two by canvas partitions, and 
charges for each half not over 20 per cent. more than he did 
for the whole in ordinary times. He does not effect 
glaring rises in the price of a glass of beer; he reduces 
the size of the bock, puts more water in the wine—which 
tastes all the more wholesome for some mellowing 
dilution—-and gives you tinned meat and vegetables for 
the same prices you were accustomed to pay in happier 
times in the same place for fresh. Paris certainly grows, 
as other large cities do, gradually. But for one summer's 
temporary special extra needs, she is not going to be so 
foolish as to launch into sudden expenditures that will 
afterwards hang heavily on her neck. She is happy to 
distribute among double the usual number of individuals 
the existing number of cubic metres of house room and 
the standard number of tons of eatables that are actually 
sent in daily; and she thinks it bad policy to ask from 
this doubie number more than thrice the ordinary 
income, so that the paying individual is soothed by the 
thought that it proves reasonableness and moderation 
that he should not have to pay above 50 per cent. more 
than in ordinary t'mes. We do not think that at the end 
Paris as a whole will be out of pocket by the Exhibition, 
nor will the reaction next winter and next year neutralise 
the profits she will gain this year. - 

Then the Exhibition designers have been so careful to 
prevent people seeing the place ina hurry. The visitors 
who are to pay must not. stay and pay for a few days 
only, else they will see nothing. To see it at all you 
must spend five-eighths or three-quarters of your time in 
utterly fatiguing and uninteresting tramping. Itis spread 
over such a large area, divided up into unconnected and 
far-distant parts. There is such an ingenious absence of 
all reasonably rapid means of getting from one part to 
another. The stations of the electric and “ roulante ” rail- 
ways are cleverly put in the wrong places, so that it takes 
much time and much muscular energy to get to any one of 
them or to get away from any one of them. Itis generally 


quicker to get outside the Exhibition and take a bus than 
to make use of that monstrosity, the “ platforme roulante,” 
and certainly much quicker to go outside and take a cab. 
But- all-this illustrates the Parisian genius for making 
things pay. The too familiar ‘“‘roulante” is so supremely 
absurd that it is the darling toy of the provincials, who 
crowd on it all day and all evening, immensely enjoyin 
their own and their friends’ constant tambling off | 
on, and even using it as a table from which to eat their 
Sunday dinncr; while to those constantly about the 
place it is such a nightmare, the price charged for the 
horror is so heavy, and the speed so non-existent in 
measurable terms, that it leads to reckless expenditure 
that rejoices cabby’s heart. 

The river boat service is excellent in all respects, but 
it is just now so much run upon that, although the boats 
follow each other at a two or three minutes’ service, one 
has to wait at the Exhibition stations fifteen or twenty 
minutes to get a place, the queue extending back several 
hundred yards from the landing-stage. This is so in spite 


) of there being half a dozen stations on each side of the 


river alongside the Exhibition. 

Another invention to prevent people seeing what is to 
be seen, and getting away quickly to the blessedness of 
the quiet we believe :ti'l exists outside Paris, is the 
closing of all the exhibits at 6 p.m. There is abundance 
of daylight to see them by up to 8 p.m., and these two 
hours are the coolest and pleasantest of the day for Ex- 
hibition tramping; but it is ordained that you must go 
home for dinner at six in order to be out again in time 
to spend more money on the side-shows ard the illumi- 
nations. 

We do not know whether there is anything worth see- 
ing among the side- shows, but the Chateau d’Eaux 
illuminations in the Champs de Mars are both well worth 
seeing on account of their splendour, and are also inter- 
esting to the engineer, because nothing of the kind on co 
large a scale has been before attempted. The situation 
is much less picturesque than that of the similar display 
at Chicago in 1893, nor has it been used architecturally 
with nearly so much fine landscape effect. The free 
mind, obedient only to nature, and the free hand of the 
Japanese artist is nowhere to be found in France. Nor 
has any true artistic skill been shown as yet in the com- 
binations of colour in the illuminated fountains, nor in 
the juxtaposition of the numerous jets d'eau, nor in the 
shapes of the individual jets—a “jet” is a combination 
of some twenty jets, and such combination can be given 
an almost infinite variety of gracefulform. Graceful and 
restful harmonies of position, form, and colour, are want- 
ing. Nevertheless, the brilliance of the total effect is 
superb ; it is wonderful from its enormous size and from 
its sheer glory of refulgence. 

Our readers have no doubt seen numerous photographs 
of the facade and grotto at the south end of the Champs 
de Mars. This immense grotto is 24 metres wide at its 
open front, 32 metres in height to the crown of its arch, 
and 12 metres deep from front to back. The facade 
surrounding it is 112 metres wide in its great main arch, 
and 150 metres in length over the two sides or terminal 
arches. It is centrally surmounted by an heroic female 
figure representing France. Some people wish to say 
that it represents the genius of electricity. We prefer to 
call it the symbol of the French people. The height 
from the level of the gardens is 60 metres to the base of 
this figure and 72 metres to the top of the enormous 
star, in the centre of which this figure stands. At the 
top of the grotto there is a basin 8 metres wide, 
from which spouts water at the rate of 15 cubic metres 
per minute. This falls over the semicircular edge of the 
basin, a height of 14 metres, into another basin nearly 
thrice as wide. The water then flows over a series of 
thirteen terraced basins in ever widening circles, and 
finally delivers itself into the lake at the level of the 
garden. The design of the upper grotto is rich and 
picturesque, and when one sees it at night gorgeously lit 
up, and continuously washed with floods of luminous 
water, we must admit that at least in this one instance 
the architect has had good reason for requiring all the 
ladies and children whom he has fixed up there to dis- 
robe themselves to the last shred, because drenched 
and clinging garments would appear not only un- 
comfortable, but also very inartistic. The lower 
cataract is in the simplest purely French taste, and one 
wishes that the architect had been sent to study for a 
year in Rome, and had been told to bring back many of 
those exquisite designs of fountain that brim over and 
blossom so luxuriantly in every delightful free form of 
graceful beauty on the Roman Piazzi. Here he would 
have had space to work in a whole Romeful of fountain 
designs, and an extra cost of a few thousands of pounds 
would have done it. Instead of this we have all this 
daily expense of water and electric light discharged over 
a series of mathematical ridges, which look like the edges 
of a nest of wash-tubs, such as one sees in an ironmonger’s 
shop. From the tower basins spout upwards to heights 
varying from 8 metres to 16 metres a large number of 
jets d’eaux; five groups of these on each side discharging 
vertically, and many others at about 45 deg. The 
maximum quantity of water spent in these is 10 cubic 
metres per minute. These again, instead of being made 
to intermingle and play against each other, so as to pro- 
duce a luxuriance of broken and charming forms, are 
arranged so as to have no more artistic effect than the 
same number of isolated garden hose jets would have. 

The colours are in every case produced by sending the 
electric light through coloured or plain glass. The jets 
spring from the edges of shallow wells whose floors are 
flat uncoloured glass plates, On to these is projected 
from below, by curved metallic mirrors, the light from 
arc lamps. There are two sizes of are used, the 
total number being eighty, including five which 
illuminate the star at the top of the facade. 

In front of each are are mounted three pairs of 
coloured glass shutters controlled by electro-magnets 
from the main switchboards. Thus, each well may be 
illuminated by plain white light, or by red or ruby, 


— or blue light, or by any mixture of these three 
ast, such as violet or green. The total kilowatts spent 
on these are lamps is 14}. The maximum current is 
600, at 240 volts. 

The grotto and the great facade are lighted throughout 
by incandescent lamps, arranged in straight and curved 
lines, mainly in arch lines. For instance, the lowest 
arches of the great cascade basins are each lighted by a 
semicircle of forty-eight incandescent lamps. These are 
in sets of plain and coloured glass of the three above- 
mentioned colours. Each colour can be switched on or 
off independently, so that at one time for any one primary 
colour only one-fourth of the lamps are on. The total 
number of these lamps in the grotto is 12,000, and that 
of those distributed over the facade is 5000. The current 
is continuous and the voltage 220; the maximum avail- 
able kilowatts is 440, and the average throughout the hours 
of a full féte day illumination is 8300. The whole of this 
illumination is carried out by MM. Vedovilli and Priestley, 
of Rue St. Charles, Paris. 

The first full illumination attempted was on Sunday, 
the 10th June. Neither light nor water was available, 
however, for the grotto. On Friday, the 15th, on the 
occasion of the visit of the King of Sweden, the whole 
was accomplished with great success, except that certain 
sectors of arches of light displayed a tendency to 
extinguish themselves, making odd patches of black in 
unexpected spots in the midst of the brilliance. On 
Sunday, the 12th, the success was not so complete for 
lack of water pressure. The misfortune of mechanical 
accident dogs the Exhibition, and on Saturday a large 
water main, 2ft. in diameter, burst at the back of the 
Champs de Mars, flooding the restaurants and a full acre 
of Exhibition grounds. The “grande dame,” France, 
bravely defying the weather on the top of the great facade 
of the Chateau d’Eaux, blazes steadily resplendent in 
pure and spotless white light cast by a search-light on the 
Eiffel Tower throughout all the changing iJluminations 
described above, over which she presides; and the steady 
purity of her radiance is the most impressive and inspiring 
part of the whole show. In the midst of, and in spite of, 
the many changing colours, in good and bad taste, in 
which la vie mondaine of Paris labours and suffers, it is 
to be hoped that the pure, clear intellect ad science of 
France will thus still peacefully hold her own commanding 
place in the guidance of her people and of the world with 
unfailing and unwavering persistence and energy. 


RAILWAY ACCIDENT AT SLOUGH. 


On Saturday afternoon a terrible collision took place at 
Slough Station on the Great Western Railway, and fivo 
persons were killed on the spot and over one hundred more cr 
less seriously injured. The circumstances were very simple. 
At 1.5 p.m. the regular Windsor train was despatched from 
Paddington. This is a fast train, and keeps out of the way 
of the West of England express, which starts at 1.15 p.m. 
The fast train reached Slough a little late, and the tickets 
were being collected when the express ran into the standing 
train, telescoping some of the carriages and driving others up 
to the weather shelter over the platform, which was broken 
down. The collision was of unusual violence; curiously 
enough both the driver and stoker escaped almost unhurt, 
and very little damage was done to the express or its passengers. 
Simple asthe event was, it is extremely difficult to forma theory 
which will explain its cause. It is stated that all the signals 
were against the driver. Now there are three such signals 
to be picked up and passed. We happen to know from 
experience on the footplate, that most elaborate precau- 
tions are taken to pick up every signal, and that both driver 
and fireman are continually in communication with each 
other concerning them. It is, however, the improbable that 
happens, and this may be true of the Slough accident. The 
Board of Trade inquiry is for the present being conducted 
with closed doors. At the resumed inquest on Wednesday 
the fireman gave evidence, on which it is at present useless 
tocomment. It goes to show that the signals were beyond 
question at danger. The driver is still unable to give 
evidence. 


STEAM YACHT ZAIDA. 


A NOTABLE addition has been made to the magnificent fleet of 
English-owned yachts by the launch, on the 14th inst., of the steel 
twin-screw yacht Zaida, built by J. Samuel White and Co., 
Limited, of East Cowes, for Mr. Alfred Shuttleworth. The vessel, 
which has been built one grade in excess of Lioyd’s highest class, 
to designs prepared by the builder, is of the following dimensions : 
—Length, 149ft. 5in.; breadth, 22ft. 8in.; depth, 12ft. 3in. 
She is mea with two pole masts. The deck and 
are highly some of are of novel 

esign, as, for instance, two Simpson’s patent diaphragm venti- 
lators, which can be closed from either deck or helen, or may be 
left open in wet weather without fear of shipping water. 
The accommodation of the yacht follows much the usual arrange- 
/ment, having crew forward with officers immediately abaft same, 
and dining saloon amidships, but the after-deck saloon is designed 
much like an ordinary drawing-room, and is furnished in a highl 
artistic manner. The after state-rooms are also finished in a hand- 
some way in polished hardwood and luxuriously equipped. The navi- 
gating bridge is arranged forward on deckhouse top, with a spacious 
promenade deck abaft. Unusually large bunker capacity, viz., 60 
tons, has been provided atsides of boiler, and in cross bunker, which 
will ensure long distances being traversed at economical speed. 
The machinery consists of a large cylindrical boiler working at a 
pressure of 1601b., supplying steam to a twin set of triple-expan- 
sion engines each capable of developing about 300 horse-power 
when making 150 revolutions. The screws revolving outward when 
propelling the ship ahead, the ordinary merchant type of machinery 
with cast iron condensers carrying the cylinders appeared unsuit- 
able for a high-class yacht, and it was therefore decided to construct 
the machinery on polished steel columns throughout, having a sepa- 
rate copper condenser for each engine, the circulating water for each 
condenser being supplied by aseparatecentrifugal pump. Theair and 
feed pumps are worked off the intermediate crosshead by means of 
links and levers, and are placed in the wings close to the condensers. 
Steel balance weights—dovetailed into the crank arms—have been 
added on the high and low-pressure cranks of each set, with a view 
to reducing vibration to a minimum. A complete installation of 
electric light is provided throughout, the engines and dynamo and 
the wiring being supplied and fitted by Clarke, Chapman, and Co., 
Gateshead-on-Tyne, who also supply the donkey boiler of sufficient 
capacity to run the lights. The propeller shafts are hollow stcel 
shafts of the highest quality, and the propellers are of Stone's 


bronze polished and balanced, 
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THE THAMES STEAMBOAT SERVICE, 


Tue steamboat service for passengers on the river Thames 
within a few miles above and below London Bridge has, for 
several years past, been unsatisfactory both to the public and 
to the different promoters of the traffic. Although many 
years ago financial success attended the efforts of this method 
of locomotion on the Thames highway, during the periods 
of prosperity the other means available for the transport of 
the travelling public within the metropolitan area were not 
so plentiful as they are at the present time, but with the 
increase in railways, tramways, and omnibuses, and the con- 
sequent competition brought about in this manner, the 
steamboat service gradually began to suffer, notwithstanding 
the low fares introduced in order to maintain the river traffic 
on a proper basis. The question of competition is, however, 
not the only factor which has assisted in depreciating the 
value of the steamboat service, since a very important part in 
this respect has been, it is said, played by the tolls payable to 
the Thames Conservancy Commissioners and others for landing 
rights at the different piers up and down the river. It would, 
indeed, be little exaggeration to state that were it not for the pier 
dues the position of the various companies which have from 
time to time tested fortune on the Thames, would be different 
from what it has been, and all the more credit is, therefore, 
due to the promoters for persevering in their efforts, in face 
of the many difficulties encountered in carrying on the 
traffic. What with varied competition on land, piers situated 
in ill-chosen positions with no feeders for the steamers, the 
obligation to pay pier tolls without any control over the 
majority of the piers, and no inducement to embark fresh 
capital on the provision of steamers more suitable to the 
requirements of the river—the wonder is that private enter- 
prise had been tempted to try its luck on the river for so long 
a period. But what has been impossible in the case of 
private enterprise may be rendered practicable where public 
money can be devoted to the purpose of financing and 
maintaining a river service of passenger steamers. At any 
rate, that is the opinion of the Rivers Committee of the London 
County Council, which in the course of a week or two will 
be asked to promote a Bill in the next session of Parliament 
to authorise the Council to acquire, take over, and administer 
the river piers and landing stages, and to construct additional 
piers, and alter the location of piers from time to time, and 
to establish an efficient steamboat service on the Thames. 
The question is not new to the County Council, as it has 
been under consideration for nearly six years past, and the 
Rivers Committee has now come to the conclusion that if 
this great artery for locomotion is still to be at the disposal 
of the public, it must be administered by the institution of a 
“municipal ” service. The chief defects in a private under- 
taking, the Committee say, are that it can only take in hand 
one part of the river service, namely, the supply of boats; but 
an efficient service includes boats, the control of the landing 
places, and the connection with land locomotive services, all 
of which could be comprised in a County Council service. At 
the present time there are twenty-eight piers in the county of 
London which have been used for steamboat services, and of 
these sixteen belong to the Thames Conservancy, five to the 
steamboat company, four to railway companies, one to a dock 
company, one to a pier company, and one to the County Coun- 
cil. In considering the requirements of a municipal service, the 
Committee states that it is clear that all the piers will not 
be required, the approaches to some are bad, and some are 
not in the proper position and should be placed elsewhere. 
As the Thames Conservancy is the authority for licensing the 
construction and position of piers, negotiations have been 
entered into with that body in reference to the transfer of 
the piers to the County Council. It is understood that the 
chairman of the Conservancy is prepared to advise the 
Commissioners to transfer the piers to the Council without 
payment, but it remains to be seen whether they, as a whole, 
will agree to this proposal. It is quite possible they may be 
disposed to do so, seeing that the annual cost of the piers 
forms a considerable charge upon the revenue of the Con- 
servancy at the present time. With reference to the piers in 
the hands of private owners, that at Greenwich is considered 
by the Committee to be the only one of importance for a 
municipal service, and it is suggested that this might have 
to be purchased by the Council. The question of the number 
and location of new piers is receiving the attention of the 
Committee, whilst Sir Alexander Binnie has under considera- 
tion the type of steamer best adapted for the proposed new 
service. It is thought that should the County Council 
obtain parliamentary powers to establish a steamship service 
a small charge may be expected to fall upon the rates during 
the first few years, but the Rivers Committee is satisfied that 
there will be no charge on the County Fund to meet 
deficiencies of revenue when once the service is properly 
established, fed by the tramway service and where possible 
by other locomotive services, the piers placed in positions of 
easy access and other considerations given to render the ser- 
Vice of real use to the community. 


THE CITY OF PEKIN. 


On the 30th of November, 1894, we published an article 
describing the city of Pekin. That article we now re- 
produce because it contains interesting information 
supplied by an old resident, and very far from being 
generally available. 

By far the most striking approach to the capital of China is that 
by the Tung-chow paved way. A fine high road of some hundred 
— in width extends for two miles outside the city walls, its sides 
ined with respectable-looking shops, and in a state of cleanliness 
which contrasts favourably with most of the roads in the neigh- 
bourhood. Pekin is situated in a sandy plain about thirteen miles 
N.W. of the river Peiho, and 110 miles W.N.W. from its mouth. 
A canal called the Yun-liang-ho runs from under the city walls to 
Tung-chow, where it enters the Pebio. 

The city formerly existing on the site of the southern portion 
of Pekin was the capital of the Kingdom of Yen, about 222 B.c. 
This kingdom was overthrown by the Tsin dynasty, and the seat 
of government was removed elsewhere, The Court was restored 
to Pekin by the fourth sovereign of the Kin dynasty in 1151, and 
named the Celestial residence. In 1215 it was captured by Genghis 
Khan. In 1264 Kublai Khan fixed his residence there, the city 
being transferred one mile to the north of its former site. Thus the 
old portion became what is now known as the “ Chinese city,” and 
the terms ‘‘northern” and “southern” city, or more commonly 
nei-ching—within the walls—and wai-ching—without the walls— 
came into use. Under the native emperors who succeeded the 
Mongol dynasty, the court was removed to Nanking, which was 
considered the chief city of the empire, until, in 1421, Yung Lo, 
the third emperor of the Ming dynasty, again removed the seat of 
government to Pekin, since which date it has remained the capital 
of China, Under the Mongols the city was called Khanpalik—= 


corrupted into Cambalu: hence the name given to it by Marco 
Polo and early writers. The Tartars call it Pei-King-Cheng— 
northern, royal, residence, but generally omit the ‘ Pei.” 

Pekin was at first Gavcmnaal by a single wall pierced with nine 
gates. A part of the southern portion was subsequently enclosed, 
and the city now consists of two portions—the northern or Tartar 
city, and « southern or Chinese. The former contains about 
twelve square miles of ground, and in it are situated the palace, 
the Government buildings, and barracks for the troops. The 
southern city is inhabited almost exclusively by Chinese. At the 
time of the Manchu conquest, all their officers were billeted in 
good houses within the inner city, but the wily Mongols have, in 
the course of time, got possession of them again, and Northern 
Pekin is now largely tenanted by them. 

The walls of the Tartar city are of an average height of 50ft., 
but portions of the north wall reach the height of 61ft. Their 
average width is about 40ft., but they have been built so irregu- 
larly that in some places a width of 57ft. is found, in others a width 
of only 22ft. The outer face of the wall is ao egy whilst 
its inner face slopes, in some places very considerably. Parapets are 
erected on both inner and outer faces of the wall, that on the 
latter being loopholed and crenellated. At intervals of about fifty 
or sixty yards are large buttresses, every sixth being of muc 
larger size than the others; the smaller ones are about 15ft. to 
20ft. square. Part of the inner brick lining having fallen away 
from the north wall, an opportunity was afforded of observing its 
construction. Near the gates the walls are occasionally faced with 
stone, but in other parts by immense bricks which bear a strong 
resemblance to stone.’ The space between the facings is filled uP, 
first by a solid foundation of concrete of some 10ft. in depth, 
then by a layer of well-rammed earth, another layer of concrete, 
and another of earth, succeed, the latter being paved with large 
blocks of granite, which form the pe 2 gunn he earth to fill in 
the wall was taken from the ditch which surrounds the city. The 
concrete resisted all the efforts of our sappers to form a trench on 
the terre-plein during the last war. Each of the gates has a but- 
tress on either side connected by a semicircular wall, which thus 
forms an enceixte. That of the central south gate is larger than 
any of the others, and is the only one with three entrances—the 
central gate being for the use of the Emperor or his family alone. 
The arches of the gateways are well built. 

The wall surrounding the Chinese city, and joining the other at 
the eastern and western extremities of its south face, is about 30ft. 
in height, 25ft. thick at the base, and, owing to the great slope in- 
wards, only about 15ft. wide at the terve-plein ; it is parapeted and 
buttressed. 

The Tartar city wall is 14} miles in circumference. From east 
to west its total length is 4} miles, and from north to south 3% 


THE CITY OF PEKIN 


miles. The circumference of the wall surrounding the Chinese 
city is nearly 14 miles, or 10 miles from its points of junction at 
the east and west ends of the Tartar city wall. The total girth of 
the two cities is therefore 20 miles. The Tartar city appears to be 
—— of three squares, one within the other. The innermost 
of these is the area containing the palace, called the “‘ Nei-kung,” 
and known as the “ Prohibited City.” The walls surrounding the 
gs grounds, which enclose a space of about a square mile, are 

uilt of red brick, and creriellated. The terraces and glacis are 
also of brick, while the walks within the enclosure are stone paved. 
The gate forming the outer barrier of the palace is situated in the 
south wall of the Imperial city. It is a iow ugly building with 
three doors, so constructed as to be in accordance with the usual 
Chinese custom, that interior magnificence should in no way be 
indicated outside. 

Further on is the Meridian Gate, which is the southern entrance 
of the prohibited city, and the second from the palace itself. 
Before this gate on the east is a solar, and on the west a lunar 
dial, In the tower above it, called the Teng-wen-ku, is a large 
gong, which is said to have been used in the time of the Ming 
dynasty—in the same manner as the drums to be found at the 
entrances of magistrates’ Ya-meens at the present day—by would- 
be petitioners who, having failed to obtain justice through the 
ordinary channels, were permitted, by striking it, to draw atten- 
tion of the Emperor himself to their grievances ; death, however, 
being the penalty of a needless or frivolous appeal. At the present 
day it is struck when the Emperor passes through the gate. 

Inside is a courtyard, through which runs a small canal, crossed 
by five bridges with carved balustrades, lions, &c., all in fine 
marble. Enclosed is a building called the Tai-ho-Tien, which has 
five avenues of fine marble like the bridges. It is upon a basement 
20ft. high, and rises to a total elevation of 110ft. e ascent is by 

tad 


the hall isa music gallery. It was in this palace that Kanghi 
brated a singular festival in 1722, for all 7 ned in the po nb 
sixty years old, that being the sixtieth year of his reign, Hin 
grandson, Kien-Lung, in 1785, in his fiftieth year of reigni : 
repeated the same ceremony, on which occasion the number of 
guests was about 3000. Beyond the Emperor's palace, stands th 
palace of ‘‘Earth’s Repose,” where the Empress or “heaven's 
consort,” rules her miniature court in the Imperial harem and 
between which and tke northern wall of the forbidden city is the 
Imperial flower garden. The gardens are adorned with pavilions 
temples, and groves, and interspersed with canals, fountains, pools’ 
and flower beds. ‘I'wo groves, rising from the bosoms of small 
lakes, and another crowning the summit of an artificial mountain 
add to the beauty of the scene. “en 
_ In the eastern part of the prohibited city are the offices of tho 
Cabinet and of the Imperial Treasury, To the north is the * Hajj 
of Intense Thought,” where sacrifices are presented to Confucius 
and other sages. Not far from this stands the ‘ Hall of the Lite. 
rary Abyss,” or the library, the catalogue of whose contents j, 
published from time to time, forming an admirable synopsis of 
Chinese literature. North of the Imperial Palace enclosure isa 
square walled space more than a mile and a-half in circuit. This 
contains the King-Shan, an artificial mountain, composed of coq} 
brought long ago from the mines at Ping-Yang, to the northward 
of the province, This remarkable mound is about 150ft. high, and 
is covered with earth, in which a number of trees are planted 
which line the paths to the summit and border the base. Tho 
top, crowned with pavilions, presents a splendid view, whilst 
animals and birds in great numbers occupy and enliven the 
enclosure. The earth and stone to complete this mountain were 
taken from the ditches and pools dug in and around the city, and 
near the base are picturesque tanks, surrounded with trees and 
flowers, from which materials were also excavated. 

The western part of the prohibited city is chiefly occupied by 4 
park, in and around which are found some of the most beautif,| 
objects and spots in Pekin. An artificial lake, shown on the en- 
graved plan, more than a mile long, and averaging a furlong in 
breadth, occupies the centre. It is supplied by the Tung-H wui 
River, and its waters are adorned with the splendid lotus. A 
marble bridge of nine arches crosses it, and its banks are shaded 
with trees, beneath which are paved walks, Artificial hills of rock. 
work, and summer-houses on marble bridges in the midst of lovely 
gardens, are seen everywhere. 

The next enclosure surrounding the prohibited city is the Im- 
perial wall. Thisis built of brick, roofed with yellow varnished 
tiles, is some 25ft. high, and about 6ft. in thickness.’ It has four 
gates. The walks within the Imperial city are wide and well kept, 
and afford a favourite ride to the foreign inhabitants, except 
during heavy rain, when they are almost impassable. The bridge 
before alluded to is the only public road for crossing the Imperial 

rounds. On the eastern bank of the lake is a large white pagoda, 

uilt in Indian style. It is said to have been erected on the 
rising ground where the last of the Ming Emperors, with the flames 
of his burning palace in view, hanged himself to avoid the degrada- 
tion of falling alive into the hands of his conquerors. There will 
probably be within the next few months an opportunity for the 
last Manchu Tartar Emperor of China to perform a similar cere- 
mony, in handing over the keys of his empire to the Japanese 
field-marshal Oyama, who appears at present to have every inten- 
tion of occupying Pekin. 

We refrain from giving our readers a description of the many 
and interesting temples to be seen in Pekin, but the Observatory 
in the Tartar city cannot be passed over. Near the eastern end of 
the south wall, looking north,.we perceive at 500 yards distance a 
sort of square tower abutting on the inner face of the wall, and some 
12ft. higher, which is the much talked of observatory at Pekin. 
This observatory, built by the Emperor Kanghi, and furnished 
with instruments constructed under the direction of Ricci and 
other Roman Catholic missionaries—who at that time, in spite of 
all difficulties, had managed, not only to penetrate to the then 
hermetically-sealed capital of the middle kingdom, but to become 
the advisers and authorities of the Imperial Government upon all 
points of science—is a stone building of two stories, the lower one 
being now unused, The upper and exposed portion, which still 
retains the frameworks of the magnificent instruments originally 
placed there, is the chief point of interest. The courtyard con- 
tains two planispheres, each supported on cast bronze dragons of 
exquisite workmanship, inferior to nothing producible in Europe. 
The instruments on the summit consist of a celestial globe, on 
which are laid down all the principal stars visible in the latitude 
of Pekin ; various quandrants and other instruments for determin- 
ing altitudes ; and, lastly, a species of transit instrument, which 
appears to have been extensively made use of. The telescopes, 
glasses, &c., belonging to these have long since disappeared, having 
been appropriated by those in charge. 

To the west of the observatory is the examination hall of the 
vast number of the literary candidates who resort to the State 
examinations. It contains an enormous number of cells—said by 
the Chinese to be 10,000—and in these, upon periodical occasions, 
may be seen students from the age of twenty-tive to that of sixty, 

tiently plodding away at copies of the sayings of Confucius and 
fencius, the test of handwriting being the most serious one in the 


whole 
The Chinese city is principally occupied with hotels, municipal 
buildings, temples, merchants’ dwellings, and shops. It is here 


that visitors usually stay whilst at Pekin. The legations are 
mostly between the gate of the Imperial enclosure and the outer 
portion. The verona, figures have reference to the map :— 
(1) British Legation, (2) German Legation. (3) Russian Lega- 
tion. (4) French Legation. (5) United States Legation. (6, 7, 8) 
French Mission Churches. (9) Foreign Customs. (10) Lama 
Temple. (11) Confucian Temple. (12) Corean Embassy, (13) Ma- 
homedan Mosque. (14) Observatory. (15) Imperial Temple. (16, 
17) Temples. (18) King-Shan. (19) Examination Hall. (20) Rus- 
sian Mission. (21) French Church Mission. (22) Mongol Market. 
(23, 24) Temples. (25) Golden Fish Ponds, (26,' 27) Picture 
Street and Theatre. (28) Book Street. (29) Foundling Hospital- 
(30) Hospital. (31, 32) Soup Kitchens, (33, 34, 35) Temples. (36) 
Graves for Criminals. (37) White se Pagoda. (38) Russian 
Cemetery. (39, 40, 41) Temples. (42) Drum Tower. (43 to 51) 
Gates of Tartar city. (52 to 55) Gates of the Imperial city. (50 
to 62) Gates of the Chinese city, exclusive of wall dividing Chinese 
and Tartar cities. (64) Temple. (65) Execution Ground. 

For much of our information, and for the sketch map, we are in- 
debted to the ‘‘ Treaty Ports of China and Japan,” a work printed 
in Hongkong, and to Dr, Williams’ well-known works, 


THe Lonpon County Counci have asked the West- 


five flights of forty-two steps each, with balustrades, or 
with tripods and other figures in bronze. The central avenue is 
very broad, and is used by the Emperor alone. 

At the back of the Tai-ho-Tien is the gate leading to the palace 
proper, which consists of four large and two smaller buildings, the 
latter of which are allotted to the Dowager-Empress and suite. 
According to native descriptions, the palace used as the actual 
residence of the Emperor has its floors painted of a vermillion 
colour, dis in asquare pattern. The centres of the rooms are 
covered with native yellow velvet carpet, and in most of them the 
furniture is constructed of the best southern wood, which takes a 
high polish, They assert, however, that the Emperor’s own room 
contains sofas, &c., of which the frames consist of solid gold. The 
official reception-room has a carpeting of rough velvet worked with 
yellow dragons, and it contains no seats, except the throne itself— 
none, however high his rank, being rmitted . to assume any other 
than a kneeling position while in the presence of the sovereign. 
The throne itself is placed on an elevated dais 90ft. high, and 
ascended from behind by staircases. Beneath, and supporting it, 


is a large gilt copper dragon, with five claws, On either side of 


ter Vestry for its views on the pro tram line from Queen 
Victoria-street to Putney, via the Victoria Embankment, Victoria- 
street, Buckingham Palace-road, Commercial-road, Chelsea Em- 
bankment, and King’s-road. The Hampstead Vestry have refused 
sanction to the London County Council’s scheme of a tramway 
along Haverstock-hill as far as a point close to Jack Straw’s Castle, 
which involved the widening of Heath-street at a cost of £108,000. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Fleet Engineer—W. H. 
Michell, to the Vivid, for the Edgar, on paying off. Staff En- 

ineer—W, J. Anderson, to the Duke o agin, for the 
Swiftsure, Chief Engineers—E. H. Ellis, to the Vivid, for the 
Blanche; and C. C. Sheen, to the Vivid, for the Blonde. 
Engineers—F, C. Davis, to the Vivid, for the Fervent, to date 
from date of commissioning and H. B. Moorshead, to the Vivid 
for the Osprey, both in lieu of Chief Engineers ; A. R. Rolle, to 
the Pembroke, for the Ariel, undated, and G. C. Nicolson, to the 
Pembroke, for the Sturgeon. Assistant Engineers—H. b, Parry 


to the Ocean ; and 8, R. Lewis, to the Jupiter; 
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RAILWAY MATTERS. 


Tue increase in the number of express trains in Prussia, 
largely provided with drawing-room cars, has had as a result a 
notable increase in first-class travellers, 


Iv is announced by the Great Northern Railway Com- 
pany that the new station at Nottingham, the joint property of 
the Great Northern and Great Central railways, will for the future 
be known as the Victoria Station, 


Tue Richmond Locomotive Works in America are to be 
reconstructed so as to enable them to turn out from 350 to 400 
engines a year. The plant is to be driven electrically, and the 
power will be taken from the James River. 


Ir is reported that Mr. J. G. Robinson, locomotive 
superintendent of the Waterford, Limerick, and Western Railway, 
has been appointed locomotive superintendent of the Great Central 
Railway, in succession to Mr. Harry Pollitt, resigned. 


Two hundred and four train accidents occurred in the 
United States in March, 82 being collisions, 116 derailments, and 
six other accidents, killing 37 passengers, and injuring 168, Fifteen 
of the accidents were due to defects of road, 17 to defects of 
equipment, 20 to negligence in aie 8 to unforeseen 
obstructions, and 48 are ‘‘ unexplained,” 


Ar a conference of North-Eastern Railway workmen, 
representing all grades, held at Darlington on Sunday, it was re- 
solved that ‘‘the time has arrived when a general demand should 
be made upon the company for 2s, per week advance,” and that 
‘the Executive Committee sanction a movement for the purpose of 
securing time and a quarter for night duty, and that we organise 
our forces to that end.” 


Tue Government has provided, in the estimates before 
the Chamber, for the construction of an electric tram service 
between Brussels and Antwerp. The new line is considered to be 
the forerunner of others, which will shortly supersede steam loco- 
motion, except for the transport of merchandise. The scheme 
provides for the construction and operation of an electric railway 
direct from Brussels to Antwerp, without any intermediate stop, 
and asks that the duration of the concession may be sixty years, 


SPEAKING at a gathering of the employés at Crewe 
works on Saturday last, Mr. F. W. Webb, the chief mechanical 
engineer, said he had told the directors of the company that if any 
American locomotives were sent to Crewe, and they came into the 
workshops for repairs, they must get somebody else to repair them, 
for he could not do so. He had nothing to say against American 
engines, but he thought the locomotives turned out in Crewe work- 
shops were equal to any in the world. They could rely upon 
North-Western engines running a distance of 75,000 miles without 
one-sixteenth of an inch of the steel being worn off the tires of 
their wheels, 


A saTISFACToRY and unexpected use, says the American 
Railroad Journal, has been discovered for old spiral car springs. 
It is found that these often contain enough carbon to permit of 
making good cold chisels. The forging into the necessary form is 
easy, and the additional carbon required may be applied by a 
home made cementation process, The experiment has been tried, 
and chisels, made of old springs, issued to the shops without in- 
forming the men that they were different from the usual high- 
priced material, and the absence of criticism proved that they were 
satisfactory. Those made in this way cost one-half as much as the 
high grades of steel formerly considered necessary. 


At the session of the American Railway Association 
held in Chicago on April 25th, the executive committee called 
attention to the fact that after August Ist, 1900, it will be unlaw- 
ful to haul cars in inter-state traffic unless they shall be fitted 
with automatic couplers. In order to prevent possible embar- 
rassment in the movement of traffic at that time, the Association 
adopted the following resolution :—Resolved, That after June Ist, 
1900, no car not equipped with automatic couplers, whether 
belonging to a railway company or to private owners, shall be 
loaded except in the direction of home ; and that from that date 
all such cars shall be returned so as to reach their owners before 
August Ist, 1900, 


To commemorate the completion of the 4000th loco- 
motive at Crewe Works, the directors of the London and North- 
Western Railway gave their employés a day’s holiday last week 
without loss of wages. At mid-day on Friday the men left work 
until Monday morni: There are 8000 men employed at Crewe 
Works. The engine is named La France, and has been sent to 
the Paris Exhibition. The freedom of the borough of Crewe has 
been conferred on Mr. Webb and Alderman McNeill. A large 
medallion of the late Sir Joseph Whitworth was presented to the 
Mechanics’ Institute and unveiled. Since the Whitworth scholar- 
ships were founded, Crewe students have taken no fewer than 
forty-six during the time that Mr. Webb has been locomotive 
superintendent and president of the Mechanics’ Institute. 


A soMEWHAT serious accident occurred on the London 
and South-Western Railway at Hampton-court Station on Wednes- 
day morning, by which a large number of persons was injured 
though fortunately no lives were lost. An excursion train, leaving 
Hastings at 7.15, com d of eighteen carriages of the London, 
Brighton, and South Coast Railway, carrying between 400 and 500 
passengers, ran on to the London and South-Western system 
at Clapham-junction and was there taken over by a South- 
Western engine for Hampton-court, where it was due at 10.12, 
The train ran into the terminus faster than usual. The result was 
that the engine crashed into the stop-block at the end of the 
station with considerable force, completely demolishing it. No 
explanation is offered by the officials as to the cause of the acci- 
dent, although it is attributed to the failure of the brake and the 
slippery condition of the metals. 


One of the most serious railway accidents which have 
occurred on the Great Western Railway took ages on Saturday, at 
Slough Station. The trains involved were the five minutes past 
one o'clock Windsor train, and the quarter-past one West of Eng- 
land express. The former arrived safely at Slough about half-past 
one o’clock. It stopped while the tickets of those travelling on 
to Windsor were collected, and the Slough passengers alighted. 
A minute or two later, the West of England express, consisting of 
eight coaches, ran into the rear of the stationary train, telescoping 
its two rear coaches, and smashing the end of the adjoini 
carriage. The iron framework and wheels of the former reare 
on end, cutting away portions of the platform, roof, and foot- 
bridge, and then became embedded upon the front of the loco- 
motive, which, although it did not leave the rails, was wrecked. 
Five persons were killed and about 100 injured. 


Consut Jenkins, of San Salvador, on March 20th, 1900, 
reports :—On the 19th inst. train service between San Salvador, 
Santa Ana, and Acajutla was opened, saving four hours, as com- 

red with the old, tedious route. The railway company will 

uild custom-houses for the Government, giving commerce greater 
facilities than now exist, not only in the way of quicker passenger 
transit, but also of freight, which was formerly carried part of the 
distance in springless carts, much to the detriment of certain 
classes. Shippers will be benefited to the extent of about 50 per 
cent. reduction on freight rates between San Salvador and the coast. 
President Regalado formally declared the line open for public 
service, and the first train, adorned with the national colours of 
Salvador, England, and the United States, started for its destina- 
tion. The Consul of the United States occupied a seat in the 
carriage of the President by special invitation, and was the only 
foreign representative thus favoured at this ceremony, 


NOTES AND MEMORANDA. 


A LeGaL decision recently given in Denver, Colorado, 
declares the smoke ordinance in Denver, Colorado, uncon- 
stitutional. The ground on which the decision is based is the 
opinion thai no device exists for the adequate prevention of smoke 
as provided by the ordinance. 


Aw electric power plant, developing 600,000 horse- 
power, is being promoted, involving the utilisation of a fall of 
300ft. in the Kaministiqua River, near “Pért™ Arthur “and “Port 
Williams, Canada. A canal fifteen miles long would have to be 
built, and the company is capitalised at £1,000,000. 


AccorpinG to the returns of the National Telephone 
Company, made up to the 12th April last, the number of calls and 
replies for the preceding year amounted to 615,000,000, or, 
roughly, two millions per working day. It is worthy of note that 
this total of telephone meseages is about nine times as great as the 
number of telegrams despatched annually by the General Post- 


office, 


Durine 1899, there left the ports of the British Islands 
for foreign countries no fewer than 850,266 passengers, while there 
were landed at British ports 828,341. The business with European 
ports is responsible for the great bulk of this passenger traffic, the 
number of souls carried to and from continental ports being 609,570 
and 666,230 respectively. This leaves 240,696 passengers carried 
to —— outside Europe, and 162,111 arrivals from such 
countries, 


Tue Society of Arts’ Albert medal for the present year 
has, with the fore of his Royal Highness the Prince of Wales, 
President of the Society, been awarded to Mr. Henry Wilde, 
F.R.S., ‘‘for the discovery and practical demonstration of the 
indefinite increase of the magnetic and electric forces from quan- 
tities indefinitely small.” This principle is the one on which the 
invention of the modern dynamo machine is based, and is employed 
in all modern dynamos, 


A LARGE steam turbine is approaching completion, and 
will be installed in New York as an addition to the plant of the 
United Electric Light and Power Company. This will be the 
largest turbine-driven generating set ever built. Its normal out- 

ut will be 2500 horse-power, with a possible capacity of 3000 

orse-power, It will run at 1200 revolutions per minute, with a 
steam pressure of 150 lb., and will deliver 60-cycle current from a 
6-pole generator rated at 1500 kilowatts. 


REcENTLY, in making repairs upon the interior of a 
dwelling-house in Boston, the discovery was made that the water 
pipes were lined with glass, The house was built some sixty years 
ago, and when Cochituate water was introduced into Boston, the 
owner of the house, with hundreds of others, became panic- 
stricken over the possibility of lead poisoning, and had all of the 
a used in bringing city water into his house lined with glass. 

he experiment is said to have been unsatisfactory. 


THE new oil pipe line from Baku to Batoum, 560 miles 
long, has been completed for a distance of 145 miles. The 8in. 
wrought iron pipe is to run parallel the to Trans-Caucasian Railway, 
and is being laid by the engineers of that line. The first section 
has three pumping stations, each station being equipped with two 
compound high-duty engines, with 2lin. and 42in. steam cylinders 
with 24in, stroke. Thes pumps work against a — of 650 Ib. 
to the square inch, with a steam pressure of 150]b., and the duty 
of each pump is fixed at 416,275,200 gallons of oil pumped per 
year. 


THE manganese ore trade of the Caucasus last year was 
phenomenal, and the exports from Poti reached 400,000 tons 
against 270,000 tons in 1898. Notwithstanding the importance of 
the industry, there is a great want of syst tic manag t. 
Primitive methods at the mines, difficulties in the transport of the 
ore from the mines to the railway station, lack of rolling stock for 
the manganese ore along the narrow-gauge section of the railway 
to the trunk line, the exceedingly high rate of transport charged 
for the ore by the railway, and again loss of time at the port of 
Poti, all tend to retard progress, 


THE cutting of the sudd on the Upper Nile, and the 
consequent release of large volumes of stagnant water, has had a 
highly deleterious effect on the water of the river at Assuan. 
According to reports received by Sir Benjamin Baker from his 
staff, it would appear that the absence of free oxygen in the water 
has caused wholesale destruction of the fish. Within a hundred 
yards of the resident engineer's office, it is said that a very large 
quantity of dead fish has accumulated, and although the season is 
cool, the water has a most repulsive odour. Unfortunately, there 
is no other water available for drinking purposes. 


THERE are now on the American lakes fourteen 
vessels which carry 7000 tons of grain on each trip, and vessels 
have been run most economically, some having, it is claimed, been 
able to carry 1 ton of cargo one mile at the rate of ‘03 1b. of coal, 
and by these vessels towing one or two very large barges, this con- 
sumption is reduced by about one-half. Last year one steam 
vessel, carrying 8000 tons of cargo, towing two barges each almost 
as heavily laden, moved 20,000 tons of freight down the lakes at 
an average _— of over ten miles an hour. The total fleet of the 
lakes is said to be, all told, 3435 vessels, 1210 of which are 
steamers, 


Tests recently made in Germany with electric motor 
vehicles show that the most favourable result, so far as capacity is 
concerned, which a superficial comparison of the tests disclosed, 
was the equivalent of a working output of about 60 watt-hours per 
ton of rolling weight over a distance of ‘621 of amile. Steering 
and brake tests were also made with different speeds and conditions. 
These tests proved on the whole very satisfactory. - In testing the 
extreme possible speeds of the competing vehicles, one of the 
passenger cars travelling at the rate of 11°7 miles per hour showed 
a battery capacity of 87 watt-hours per kilometre-ton. No light is 
thrown upon the question of durability of the batteries. 


A pian has been suggested by Mr. D. Tommasi for 
restricting the interception of wireless telegraphic messages. The 
idea is to use two transmitters of different ranges of action. The 
transmitter with the larger range is used for sending the message 
to the station for which it is intended, while the transmitter with 
the shorter range is employed in confusing the message within that 
range by an unmeaning series of dots and dashes. The range of 
a transmitter can fortunately be adjusted by altering the size of 
the spark gap, and, according to the Electrician, it should not be 
cificult to restrict the chances of interception to a zone of, say, 
half a mile. If, in addition, the spherical wave train could, by 
reflection or otherwise, be converted into a beam of the form of a 
search-light, the problem would be solved in a way. 


TuE great fire at Ottawa recently furnished an object 
lesson which should remove any doubts as to the safety of storing 
carbide of calcium. According toa communication received by the 
Chemical Trades Journal, when the fire reached the furnace-room 
of the Dominion Carbide Works, everything in it that would burn 
was consumed. Three pigs of carbide, however, in three crucibles, 
remained in perfect condition as evidence that they did not 
explode. In the carbide warehouses there were 15 tons of carbide, 
aco in rolled steel cans with screw covers. When the floor 

urned, the carbide dropped through into the cellar, in which a 
foot of water had collected. Gas was generated in immense 
quantities, but it simply burned with a low steady flame, making 
less tl than twe sartloads of coke on fire in the immediate 
vicinity, 


MISCELLANEA. 


Tue Belleisle has been transferred to the Portsmouth 
Dockyard Reserve, to be brought forward for further experiments, 
if necessary. 

THE new fast steamship Deutschland, belonging to the 
Hamburg-American line, has arrived at Swinemunde, and will 
start on her first voyage from Hamburg to New York on July 5th. 


-A-8TEEL-rope suspension—bridge connecting Newquay 
Island with the mainland on the west coast of Cornwall is being 
constructed by Mr. L. Harper, of Aberdeen. The clear span will 
be 100ft. by 4ft. wide. 


Four torpedo boat destroyers for the Russian Black 
Sea Fleet will shortly be launched at the Franco-Belgian shipbuild- 
ing yard at Nicolaieff. Four cruisers, 28,000 tons, and four tran- 
= vessels will also be added to the Black Sea fleets at an early 

ate. 


Two thousand men are daily working half a day over- 
time at Portsmouth, bringing forward ships for the naval man- 
ceuvres. The cruiser Gladiator was docked last Monday, and each 
vesse! to be mobilised will previously be placed in dock before 
being commissioned. 


THE importations of timber were considerably smaller 
than in the previous year, the total to Holland amounting to 
205,260 tons of logs and unsawn timber, as compared with 233,068 
tons of logs in 1898 ; and to 318,522 tons of sawn timber, as com- 
pared with 334,307 tons in 1898. 


Tue Kingston-upon-Thames Municipal Trading Act, 
which received the Royal assent on the 25th of last month, allows 
the Corporation to deal in and erect electric light fittings. The 
Act also provides that they may hire electric light fittings out and 
maintain them at an annual charge. 


On Saturday last the Dutch torpedo boat Scylla was 
succcessfully Jaunched at Poplar. This is the second of five im- 
proved first-class torpedo boats in the course of constructioi by 
Yarrow and Co., Limited, for the Royal Dutch Government, two of 
which are to be sent to the Dutch East Indies. ; 


WE are informed by Kittel and Co., Limited, that they 
have received a cable from the manager of their manganese mines 
at Darkveti that the railway rate from Tchiaturi to Scharopar has 
been raised three kopeks per pood, and is now ten kopeks instead 
of seven kopeks. This will be of interest to the buyers of man- 
ganese ore. : 


Tue San Diego Electric Railway Company has in- 
stalled oil fuel apparatus in connection with the steam boilers in . 
the power house, and a tank having a capacity of 20,000 gallons of 
crude oil has been erected to receive oil supply directly from rail- 
way cars. It is estimated that the use of oil as fuel will result in 
a considerable saving. 


Ir is announced that Sir Frederick Bramwell is about 
to retire from the office of Honorary Secretary to the Royal Insti- 
tution. Sir Frederick was elected a member of the Royal Institu- 
tion in 1876. He joined the Board of Managers in 1879, and in 
1885 undertook the duties of Honorary Secretary, from which 
position he is just retiring. 

Recerets of the German Imperial post and telegraph- 
office are stated to have been for 1899, M. 373,633,901, against 
M. 349,150,754 in the year before, plus amounting on M. 24,485,147. 
The receipts of the German Railway Administration were 
M. 86,894,759 for 1899, against M. 80,134,235 in 1898, plus 
amounting on M. 6,760,524. 


Tue cruiser Highflyer went out on Monday from 
Plymouth Sound for a four hours’ trial of her machinery. The 
trial was conducted at low pressure with the object of. testing the 
efficiency of the repairs to the slide valves, which were found de- 
fective about three weeks ago. The speed attained was 10 knots, 
and the trial was reported as satisfactory. 


Tue Mersey and Irwell Joint Committee last week 
adopted the recommendations of the Consulting Sub-committee to 
instruct the clerk to take further proceedings against the Man- 
chester Corporation with regard to the pollution of the rivers by 
their sewage, and “‘to apply for penalties against the Corporation 
for non-compliance with the order of the Court.”, : 


THE Town Council of Colne has decided to apply for. 
sanction to borrow nearly £40,000 for an electric power and lighting 
scheme. The installation will provide for the supply of current for 
the Colne and Trawden Light Railway when it is constructed. The 
Corporation are still boring for water, in the hope of increasing 
the supply and delaying the construction of a reservoir, which, it 
is stated, would cost from £50,000 to £100,000. 


Tue Touring Club of France desires to acquaint mem- 
bers of English cyclist touring clubs and all cyclists from ‘this 
country that the pavilion of the Touring Club of France atsthe 
Paris Exhibition is placed at their disposal. They will find a 
library of maps and guide-books, and can obtain every information 
and practical hints which may be of use to them, and an inter- 
preter at the Club-room, Siége Social du Touring Club, 10, Place 
de la Bourse, Paris, 


Tue whole of the dockers at Bristol are on strike, and 
the men at Avonmouth docks having also left work without notice, 
the foreign trade of the port is practically suspended, the only men 
working being those engaged on contracts. Altogether there are 
about 1200 men out. For the past four months they have been 
demanding an increase of wages for both day work and overtime, but 
the shipowners would consent to arbitration only on condition that 
the whole question of labour in the grain trade was included. 


Durine 1899 several new companies were started for 
the exploration of gold concessions in Celebes, Borneo, and Sumatra. 
It appears, from a consular report, that considerable difficulty is 
experienced in getting the mines already started into proper work- 
ing order, but in more than one instance the quantity of gold and 
silver extracted: from the quartz has proved highly satisfactory. 
There seems little doubt, says the report, that, provided sufficient 
capital is obtained and proper management secured, the future-of 
several of the companies is assured, “i 


© TureeE veins of copper exist in the neighbourhood. of 
Baltimore, but when the vast deposits of copper ore were discovered 
in the western States, their working became unprofitable, and they 
‘are now all closed. As far back as 1817 smelting works existed in 
Baltimore, and one is at present in operation smelting ore almost 
entirely obtained from Montana. ‘The copper is refined by an 
electrolytic process, and it is then cast in the form of cakes, ingots, 
or wire bars, and chiefly sent abroad, the quantity exported in 1899 
being 91,286,813 Ib., an increase of over 5,000,000 lb. compared with 
1898. 

At a meeting of the Rivers Committee of the Man- 
chester Corporation held last week it was announced that the 
Local Government Board had declined to modify the decision which 
the Department came to last autumn in regard to the treatment of 
Manchester sewage. It was decided that Mr. Wilkinson should be 
appointed to prepare plans and sections and give an estimate of 
cost ‘‘(a) complying with the requirements set out in the reports 
of the experts, and (2) complying with the requirements of the 
Local Government Board—ineluding as to both (a) and (d) all 
surveys, levels, plans, sections, cartoon maps, details, sufficient 
specifications to show the character of the proposed works, with 
—, uantities priced to form estimates of eost.” The fee 


to be paid to Mr, Wilkinson was £1000, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD AND Co., Vienna. 
F. A. Brockuaus, 7, Kumpfgasse, Vienna I. 
CHINA.—Kg.iy anp Watsu, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyvgau AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
A. Leipzic; F. A. Brocxnavs, Leipzie. 
INDIA.—A. J. Compripak anp Co., Railway Bookstalls, Bombay. 
ITALY.—LoxscuER AND Co., 307, Curso, Rome; Bocca FRERES, Turin. 
JAPAN.—KELLY AND Watsu, LimitEp, Yokohama, 
Z. P. Maruya anv Co., 14, Nikonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
s, AFRICA.—Gorpon anv Gotcn, Long-street, Capetown. 
R. A. THompson anv Co., 33, Loop-street, Capetown. 
J.C. Jura & Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—Gorpon anp Gotcu, Melbourne, Sydney, and Brisbane. 
R. A. THompson AnD Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND Henperson, Hunt-street, Sydney. 
NEW ZEALAND.—Uprron anv Co., Auckland ; Craia, J.W Napier. 
CANADA.—Montreat News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InrernationaL News Co., 83 and 85, 
Duane-street, New York. 
Sunscriprion News Co., Chicago. 
STRAITS SETTLEMENTS.—KeE tty anp Wa su, Limrrep, Singapore. 
CEYLON.—WIJAYARTNA AND Co., Colombo. 


SUBSCRIPTIONS. 


Tux ENGtngeer can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) 

Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers).. £1 9%. Od. 


Croru Reaorno Cases, to hold six issues, 2s. 6d. each, post free 28. 10d. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Toe Enoinker weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tak ENGINEER, and 
wcompanied by letter of advice to the Publisher. 


Tain Paper Coptes. Paper Cortes. 
Half-yearly .. £0 188. Od. Half-yearly .. £1 Os. 8d. 
Yearly .. .. £1 lés. Od. | Yearly .. .. £2 Os. 6d, 

(The difference to cover extra postage.) 
ADVERTISEMENTS. 


fe The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an vivertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Bditor of Tuk ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON."’ 


PUBLISHER’S NOTICES. 


*,* Latest Types OF THE BRITISH FLEET.—Our two-page coloured 
supplement, representing H.M. ships Formidable, Drake, and 
Albatross, may be had, printed on superior paper, upon a roller, 
price 1s., by post 1s. id. 


*,* If any subscriber abroad should receive THR ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
P per through whom the is obtained. Such inconvenience, 
i —_— can be remedied by obtaining the paper direct from 


is office, 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can of communications which do not comply with these 
instructions, 

*,* All letters intended for insertion in Tue ENGINEER, or containing 
questions, should be accompanied by the name and address a, the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of Yy ications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 

request correspondents to keep copies. 


REPLIES. 


J. H. H. R.--First, steam at 401 deg. Fah. has a pressure of 250 Ib. 
absolute, or 135 Ib. safety valve load per square inch. Secondly, you 
will, we believe, find the names of the firms you want in our advertising 
columns. 

Owner oF Roap Locomotives._-We cannot advise you to attempt the 
testing of water yourself. The amateur chemist is apt to make 
mistakes. You can have the work properly done for a small fee by a 
competent man. 

F. V. D.—The best way to keep the room cool is to provide for the flow of 
plenty of air between the slates and the ceiling. To keep it warm, all the 
ventilators should be closed and the air imprisoned. No composition put 
on the slates will stand the weather. We take it for granted that the 
slates have been ‘“ rende ed” with plaster inside. If you think fit to 
give us more information we may be able to give you more efficient 
help. 

l. H. P. (Ewer-street).—Various attempts have been made to construct 
some cveflicient of locomotive power, but no one has succeeded. There 
are far too many variables. The result obtained from your proposed 
rule would be quite unsatisfactory. Thus a goods engine with 5ft. 
wheels would come out as a much more powerful machine than an 
express engine otherwise of the same dimensions but with 7ft. whee's. 
Yet the express engine would exert a far greater horse-power than the 
goods engine, because it would run faster. Comparisons can ouly be 
legitimately drawn between engiucs doing the same kind of work at 
the same speed. 


DEATHS. 

On the 19th inst., at Blackheath, ALFRED Vincent Newton, of the 
firm of Newton and Son, Patent Agents, of 6, bream’s-buildings, Chan- 
cery-lane (formerly of 66, Chancery-lane), in his eighty-first year. 

On the 18th iust, at River Plate House, Finsbury-cireus, London, 
E.C., after a few hours’ illness, Ropert Winaate, M. Inst. C.E , of 9, 
Cedars-road, Clapham Common, late resident engineer of the Central 
Uruguay Railway of Monte Video. 
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OUR POSITION AT PEKIN. 


Ovr supply of information from the locality of Pekin 
appears to be strangely imperfect. On another page 
will be found a description of the city. The total distance 
from the coast to Pekin is slightly under 100 miles. 
After our unfortunate attempt in 1859, we organised an 
expedition with the French in 1860, when we, captured 
the Taku forts at the mouth of the Peiho, and afterwards 
marched on Pekin and took it. Sir Hope Grant com- 
manded our forces in this expedition, and displayed 


skill as a general, as well as admirable tact 
and firmness. On that occasion we captured 
the Taku forts by attacking the north fort from 


the north side, when its fall led to the surrender of 
the southern forts. The success was rapid, the place 
being bombarded, the guns .silenced, and the works 
carried by assault in a few hours. © Nevertheless, it 
is impossible to read the accounts without seeing 
that very. much more serious difficulties might have been 
experienced even with the obsolete war material then 
possessed by the Chinese. The magazines in the forts 
blew up one after another with surprising facility. The 
Chinese troops, it is fair to say, displayed great courage, 
and their generals fought and died at their posts as 
eastern commanders have rarely indeed done; but the 
French and British troops advanced in the teeth of all 
obstacles through wet ditches, and rushed the works in a 
way that implied a feeling of contempt for anything 
Chinese; with the audacity, in fact, that carries men 
through difficulties that might appear insurmountable if 
the question were deliberately calculated. Between 
Tien Tsin and Pekin in those days was no serious 
obstacle to the advance of any army.- The Chinese 
general, however, encouraged by the small numbers of 
the allied forces, endeavoured to draw them on by 
treachery and then to defeat them near Chang Chia Wan, 
but his army collapsed miserably before our attack, and 
after waiting for our siege train, we advanced and occu- 
pied Pekin without difficulty. 

It will be seen that on this expedition skill gave us 
advantages which we could not reasonably reckon on. 
The Taku forts were specially strong towards the river, 
but it was easy and natural to. take the northern fort in 
reverse. The water at the mouths of the Peiho and 
Pehtang was so shallow that ships could only fire 
on the Taku forts from very long range, but very little 
help from the fleet was needed. It would, indeed, be easy 
to strengthen the defences and furnish them with arma- 
ments which would necessitate regular operations to 
overcome them, and even the Chinese improve in war 
material and knowledge as time goes on, though in such 
uncertain ways that it is difficult to know what to expect. 
The present: condition of things, however, is essentially 
different 4%@m. that which obtained in 1860, because 
matters have suddenly assumed a serious character from 
a condition of peace; and in some respects a singularly 
favourable condition, seeing that, owing to the complica- 
tions and troubles which have arisen, we had bodies of 
troops landed and on their way to Pekin before resistance 
began. The operations, however, at Pekin and at the 
Taku forts at the mouth of the river may be regarded as 
wholly distinct from each other, though as it appears 
that the Chinese in the two localities may probably be 
in telegraphic communication with each other, success in 
one place will tell on their attitude in the other. 

So far as Pekin or Tien Tsin is concerned, the defences 


are contemptible, that is to say, there is the usual high 
Chinese brick wall surrounding the city proper, with 
masses of earth and brickwork to thicken it, but without 
guns or modern appliances of defence. There are one or 
two new forts constructed, but their power is not likely 
to be great. The Taku forts, however, have had much 
more serious attention bestowed on them. On the sides 
towards the river the forts are strong, and equipped with 
guns sufficiently powerful, even in 1859, to bring about the 
failure of our naval attempt. Since then it is said that 
much more has been done, and that modern guns are 
mounted behind armoured shields set in masonry. It 
will be seen from a map that the Peiho and Pehtang, two 
rivers, make their way through banks and shoals into 
the Gulf of Pechili, so that no vessel Jarger than gun- 
boats could engage the Taku forts at a closer range than 
three miles. It is impossible to forecast the measure of 
imbecility that may be shown by an Eastern foe, but in 
1860 the Chinese troops fought bravely, and it seems 
wonderful that a fleet should be able to effect anything 
serious against the Taku forts from the sea. Landing 
was no doubt effected as soon as _ possible, and 
very likely the conservative instincts of the Chinese 
may have caused them to leave themselves, in the 
same ridiculous way as before, to an attack from the 
north. Nevertheless, the allied troops probably had sharp 
work, for the Chinese generally manage to employ in 
their army here Manchu soldiers, that is, Tartars from 
the north of the empire, who are really Men with great 
capacity for fighting, tall, powerfully-built. fellows with 
aquiline noses, who form a strong contrast to the Chinese 
race proper. Decently led and direeted, the Manchu 
troops would make an obstinate defence, as they did, 
indeed, in 1860, though with a very insufficient or partial 
supply of matchlocks and other miserable weapons. The 
capture of the Taku forts would open the river Peiho to 
us. Most of our troops got up to Pekin by means cf 
the river in 18€0. The railroad will now, of course, be 
used as far as possible; but, with a sort of piebald per- 
versity in qualities, the Chinese display great ability and 
cunning in destruction. The Boer attempts to wreck 
lines in South Africa have been very abortive, but it is 
quite possible that the Chinese have done this work 
better, and circumstances favour them. With the great 
numbers of men at their disposal that they possess, they 
may have carried the rails at the section near Tien Tsin and 
thrown them into the Peiho, also we believe that the rail- 
way crosses the river on seven or eight arches, which might 
be destroyed. The ground is flat, marshy, and trouble- 
some to travel over, so possibly the river may prove 
useful again to us. 

As to the operations at Pekin, there is nothing to form 
the base of scientific military calculation. It isa war where 
the principal elements to contend with are lying and bluff, 
backed by cunning eyes to watch for a possible advantage, 
with ignorance too great to see that a temporary advantage 
thus obtained would recoil on themselves. These are 
elements which are calculated rather to disgust the allies 


and unite themin action; but valuable lives, both in Pekin . © 


and all through the country, may be in jeopardy, and we 
trust that the only lesson the Chinese understand, a 
prompt and severe one, wil] be administered. 


THAMES STEAMBOATS. 


Tue London County Council see in the Thames yet 
another opportunity for extending their power and 
asserting their authority. On another.’ page will be. 
found particulars of a scheme which the Council have 
formulated for establishing a service of passenger 
steamers on the river. Fortunately before they can take 
any steps to carry out their intentions they must obtain 
an Act of Parliament. The London County Council is 
not in high favour at St. Stephen’s—a fact which some 
persons regard with apprehension, others with delight. 
We are among the others. We have not a word to urge 
against the establishment of a passenger steamboat ser- 
vice on the Thames. - We believe we shall have the 
voices of all the metropolitan ratepayers with us when 
we assert that the cost of such traffic should not be 
defrayed out of their pockets. _The theory of the London 
County Council is very simple. The steamboat service 
when ¢arried on by private enterprise has not been a 
commercial success, because, and in the first_place, there 
was not sufficient capital, and in the second, the pier 
dues absorbed the _profits. The ratepayers of London 
will overcome the first obstacle. The second can be dis- 
posed of by turning out the Thames Conservancy, and 
doing away with pier dues. That is the scheme in a 
nutshell. 

Enough for the moment about the London County 
Council. Let us consider what is to be said for and 
against the running of passenger steamboats on the 
Thames. | The traffic to be dealt with is peculiar. From, 
say, the Temple up to Kew and Richmond it is almost 
wholly what may be termed pleasure traffic., A certain 
amount of it may be regarded, perhaps, as business traftic, 
in that City men have used the river during the summer 
months to carry them between river side villas and 
offices. In a word, the steamboat has been used as a 
matter not of necessity, but of choice. Below the Temple 
the character of the traffic alters, and it is indisputable 
that the river affords an admirable highway-by which 
numerous localities on both banks can be easily reached. 
Millwall, some. of the docks, the Isle of Dogs, and various 
other places suggest themselves. The steamer is used 
on the river below Blackfriars not from choice, but 
because of necessity. Hitherto the difference in the 
nature of the traffic has been fully recognised; and 
different types of steamer have been used for the two 
services. It will be well to bear this in mind, because we 
think it can be proved that a down-stream service might 
be made to pay, while an up-stream service cannot. The 
arguments urged in favour of such a service, are that the 
want of proper boats has rendered the river un- 

pular ; and a triumphant finger is pointed at the Seine. 
if only we would put fifty or sixty ‘“‘mouches” on the 
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Thames, instead of the dirty little paddle boats hitherto 
in use, all would be changed. All this is pure foolishness; 
there is absolutely no parallel between the Thames and 
the Seine. The greater part of the traffic on the latter is 
carried on between Autueil, with its racecourse, down 
stream, and St. Louis, close to Nétre Dame, up stream, 
and for the entire distance the landing stages give ready 
access at once to the streets. Another point in favour of 
the Seine is that it is not a tidal stream in Paris, 
and that it lies at a much higher level, generally 
speaking, than does the Thames as regards the streets. 
Thus, for example, it is a tiresome up-hill climb from 
Charing-cross or the Temple piers to the Strand. There 
is nothing at all like this on the Seine. Nothing can 
possibly be done with the Thames or its landing stages that 
will render the steamboats sufficiently accessible to enable 
them to compete with the omnibus or the underground 
railway in convenience. The theory that the river will 
be largely used for business traffic may, we think, be 
dismissed as utterly unwarranted by the facts. 

There remains then for consideration what may be 
termed the pleasure traffic. Here again a comparison 
cannot be drawn with the Seine to any advantage. A 
considerable number of steamers run as far down the 
river as Suresne. The pleasure seeker has but to cross 
the bridge to be in the Boisde Boulogne. At this season 
of the year the trip, which occupies about an hour and a- 
half, is delightful. The fare is not exorbitant—20 cen- 
times. We have no scenery like that on the banks of 
the Seine near Paris. until we get above Teddington. The 
Thames is not charming when the tide is out. We under- 
stand, however, that the special light-draught steamers 
built for the Kew and Richmond traffic pay fairly well for 
about three months of the year. The backbone of the 
river service must, however, be that carried on between 
London Bridge and Battersea. That is the real omnibus 
service—the service intended to take the place of the 
Metropolitan Railway, and to relieve traffic in the Strand, 
or, at all events, on the Thames Embankment. We do 
not believe that this traffic can be made to pay. Under 
any circumstances it must be too slow. It will be out 
of the question to run very small boats at high speeds. 
The cost of fuel and men would be ruinous. But larger 
boats will not pay unless they each carry a sufficient num- 
ber of passengers. But to get these they must wait at the 
piers. That is to say, the number of boats must be com- 
paratively few. A service every minute, or even every 
five minutes, would not provide enough passengers, and 
busy men will not wait on a steamboat pier if they 
can get an omnibus without a moment’s delay. But 
the argument so constantly used that better and 
faster boats would attract trafiic, deserves a passing word. 
A fairly high uniform speed can be obtained on the Seine 
with economical screw engines. There is always a 
sufficient depth of water available. The Parisian mouche 
could not be used on the Thames. The maximum 
draught permissible above London Bridge appears to be 
about 2ft. 6in. The Kew and Richmond boats used to 
draw only 1ft. 6in. The new weir has improved matters 
somewhat, but there is very little water at low tides 
under Westminster and Southwark bridges. When the 
boats are running against the tide very great power and 
a large consumption of fuel would be required to 
maintain a high speed; and it must not be forgotten 
that running with the tide never compensates for 
what is lost in running against it. The conditions are 
all unfavourable to the utilisation of the Thames as a 
highway. It is at onee inaccessible by the business 
portion of the community, and tidal—severely tidal 
indeed. It is very easy to criticise the boats which have 
ben in use. It is doubtful if anything much better can 
be got. The little oscillating engines made by Penn 
were beautiful machines; and it is said that the com- 
pound high-pressure “improved” engines which were 
put into some of the boats to save fuel were on the 
whole more expensive by far than the engines and boilers 
which they superseded. There are, of course, certain 
constructive details of the boats which can be improved 
upon. But it will in that case be necessary to establish 
a first and second-class traffic for reasons which will be 
fully understood by those who have used the boats in 
past years. 

It remains to be added that the action of the County 
Council is very puzzling. Private companies have been 
established to run Thames steamboats because the pro- 
moters believed that money could be made out of the 
traffic. Beyond a doubt money was so made for many 
years. But the day of the Thames as a profitable high- 
way is long past. The London County Council do not 
seem to expect much. Indeed, they reckon on the rates 
to keep the boats going—at all events at first. Obviously, 
they have no right to speculate with other people’s 
money. But if the scheme is not to pay, why promote 
it? Surely not even the County Council can imagine 
that Thames steamboats can relieve the congestion in 
tie Strand, or help the overcrowded railways? Rumour 
will have it that the whole scheme has been got up by 
the Progressives in order to catch a labour vote ; and it 
has been stated that a considerable number of engine 
drivers, stokers, and longshore men generally would find 
remunerative employment if the steamboat traffic were 
resumed. All that must be taken for what it is worth. 
But failing such an explanation, the scheme of the London 
County Council remains up to the present without an 
obviously adequate reason for its inception. 


TRADE SECRETS, 


A papER which was read recently before the London 
Section of the Society of Chemical Industry seems to 
merit some attention from technologists generally, and 
from a point of view quite unconnected with its particular 
subject matter. The paper dealt with the manufacture 
of caramel, a sugar preparation which is used by confec- 
tioners, brewers, ae sundry other makers of comestibles 


of onesortor another. With this particular trade we are not 
here concerned ; it is only the special nature of the paper 


and the circumstances under which it was read that seem 
to demand notice of it in our pages. With regard to 
what are commonly designated trade secrets, it is more 
than doubtful if a tithe of them are really matters about 
which there is no general knowledge. Many proprietors 
of works, no doubt, are too apt to consider that they can 
do what no one else can do, whereas this is only a vain 
conceit initiated and fostered by the habit of ignoring 
technical literature. It can hardly be gainsaid that the 
Englishman is much more slipshod and desultory in his 
reading than is his German rival, who not only devours 
with avidity all the current literature of his trade in the 
journals of the Fatherland, but also seeks inspiration from 
papers of other countries. Nowthe English manufacturer 
who studies German publications is not at all commonly 
met with. He, as a rule, has not learned the language 
in his youth, and he is not going to worry about it in 
later life; besides, he has a sort of general feeling that the 
contents of the majority of trade journals, excepting the 
‘** Proceedings” of standard societies, are not worth the 
trouble of assimilation. And here, no doubt, to a great 
extent he is right; for, with the possible exception of 
America, it can hardly be contended that the majority of 
the special trade journals of any country give much in- 
formation of a kind to be very novel to the skilled men 
of the particular industry represented. Thus, for 
example, the Pastry Cooks’ Herald is not likely to tell the 
average baker much that he does not know already about 
the production of pie-crust—a defect in no way attribut- 
able to the editors, but to the repugnance of practical men 
to come forward as contributors. 

Now, Mr. Salamon, in the paper referred to, has struck 
out in rather a new line in dealing with a subject of which 
hardly anything, and that only of a cursory nature, has 
been published; and he claims for his action a certain 
amount of self-abnegation—the sinking of the welfare of 
the individual in the endeavour to promote the general 
interest. The exponents of this school of thought say, 
and no doubt with a considerable degree of truth, that 
the existence of trade secrecy is a formidable bar to the 
progress of chemical industry. The more there is in the 
way of interchange of thought among manufacturers, 
the greater, they contend, is likely to be the ulti- 
mate advantage all round. Now, this may sound 
plausible enough on the face of it, but it seems 
to us that while human nature remains what it is, 
so long will manufactures be carried on, not from any 
Benthamite motive, but rather from a keen sense of 
self-interest, in which case the ultimate advantage of any- 
body but the manufacturer himself becomes a matter of 
quite secondary consideration. In the chemical industry 
the trade secrets assume an importance which is not 
equalled in other trades, such as textiles, engineering, or 
mining, for it has come to be recognised that owing to 
the great difficulty of finding out whether a patent is 
being surreptitiously appropriated by a competitor or not, 
it is safer to leave the Patent-oftice alone, and to rely on 
the discretion of the officials and workmen of the factory 
not to talk about the work in which they are engaged. 
Of course it may be objected that the risk in this course 
of procedure is great, and so it undoubtedly is, unless 
special precautions are taken to blind the eyes of all but 
the most trusted officials and workmen as to the real 
names of the chemicals with which they are dealing. 
It is not so very difficult a matter to surround things 
with a certain degree of mystery, and experience 
has shown that there are very few cases where the 
getting at’ a labourer by a competitor has proved a 
source of loss to the man’s original employer. The case 
of more highly-paid officials is naturally more complex, 
and here it is customary to make some sort of a binding 
agreement, the transgression of which may be visited by 
penalties, providing such transgression is found out. In 
England it is not a penal offence, albeit it is regarded as 
extremely dishonourable, to entice away your competitor's 
workpeople, and to avail yourself of the knowledge which 
they have acquired elsewhere. Any restriction as to this 
would, it is argued, necessarily interfere with the freedom 
of action which the British labourer enjoys in common 
with his fellow-countrymen generally. In Germany, 
however, it is different, and an interesting case which has 
recently been tried in Berlin has resulted in a workman 
being mulcted in damages for communicating certain 
knowledge from one works to another in a similar 
line of business. In this case it seems that the 
particular process revealed was the invention of the 
workman himself, but the law held that the master 
had a prior claim on it. Here, of course, we are 
intrenching on the somewhat thorny subject as to 
the ownership of patents discovered by a workman at 
his master’s expense; but the subject, though one of 
considerable importance, hardly comes under the purview 
of our present article. Mr. Salamon, in the course of 
the discussion on his paper, said that we had got beyond 
the stage of trade secrets, but here we shrewdly suspect 
he will find many people to disagree with him. In how 
many industries is it possible fora man who possesses 
only the knowledge which is to be acquired by attend- 
ance at a technical school or from the perusal of text- 
books, to take up at once a responsible post? Is it not a 
fact that those who essay to do this find that they are 
very largely dependent for success upon the little details 
which their subordinates have at their finger ends, and 
which, though attributable to rule-of-thumb rather than 
to theory, are yet all-important in the successful prosecu- 
tion of the industry? To include all knowledge of this 
sort under the term of trade secrets is, perhaps, to make 
too wide a sweep; but the majority of processes which 
are offered to manufacturers as trade secrets, and which 
are not exactly patentable on the score of novelty, owe 
their assumed value much more to little details of pro- 
cedure than to the use of new materials. 

The rising generation of manufacturers. naturally wish 
to appropriate the labours of their predecessors prepara- 
tory to making improvements of their own, and against 
this there is nothing to urge, provided that the know- 
ledge desired is obtained in a fair and straightforward way: 


No old-established manufacturer, however, feels himself 
under any sort of compulsion to administer to the wea] 
of newly-established rivals; and itis hardly to be expected 
that he should look with complacency upon the educa. 
tion enthusiasts of to-day in their efforts to make plain 
to the many the hardly-won knowledge of the few, 
where such knowledge is possibly of great commercial] 
value. The assertion that the more general dissemination 
of such particular knowledge is advisable in the public 
interest may be quite true; but it will be granted that 
any such departure must be valued only by its ostensible 
success, and it is clear that some time must be allowed to 
elapse before any deductions of value can be drawn. Ag 
we have said, the matter is one that appeals more closely 
to trades other than engineering, and no doubt it wil] 
receive appropriate treatment from those who are more 
directly interested in technological chemistry than we 
are. Our remarks, which are offered in a spirit of inde. 
pendence rather than of acquiescence in or opposition to 
the new principle enunciated in Mr, Salamon’s paper, 
may, however, serve as an introduction to the more 
systematic treatment of the subject by others. 


CORDITE AND OUR GUNS. 


THERE are at Woolwich just now two Elswick guns which 
may prove valuable in the inquiry that is to be conducted on 
the cordite question. These guns were purchased since the 
war began, and are not of the service type, being 6in. guns 
of 50 calibres length, with enlarged powder chambers of 
curved form approaching the oval in longitudinal section, 
They differ also from service guns in their obturation. In 
the Weling or Vickers system the pad presses against a 
conical bearing. This no doubt facilitates forcing a pad tight 
with pressure behind it, but at the moment of firing, when 
there is a tremendous pressure in the opposite direction that 
is backwards against the front of the breech plug, any yield has 
the disadvantage of bringing the plug into a larger part of the 
cone where it has play round it. These two guns have the 
bearings for the pad in one case cylindrical, and in the other 
partly so. This, however, is a question to be considered on 
its own merits, and does not touch the main point which we 
have in view—namely, the powder question. One of these 
guns has been used for experimental firing, and has shown 
much less corrosion than is usual for the number of rounds 
fired. The increase of length naturally gives an advantage, 
our longest service pattern being only 45 calibres in length; 
the enlarged chamber, however, is of greater importance, 
We believe that a muzzle velocity with a 1001b. projectile 
of 2500 foot-seconds, has been attained with a_ pressure 
of something like 12 tons with cordite. On the other hand, 
an enlarged chamber gives room for a milder explosive 
requiring a greater volume. An enlarged chamber is a device 
that ought specially to be available for us, because our wire- 
bound guns have great tangential strength, of which we have 
hitherto failed to get the full benefit. 


BRITISH ASSOCIATION OF WATERWORKS 
ENGINEERS, 
‘ THE CARDIFF MEETING, 


NotutnG could be more opportune at the present 
moment than the selection of South Wales as the scene 
of the annual picnic, with some sort of a business meet- 
ing introduced, of the waterworks engineers of the 
country. It is a new institution, entirely self-constructed, 
and dating only from 1895, at Nottingham. It was pro- 
fessedly started, and it remains, as an offshoot of the 
older Institution of Civil Engineers, and most of its 
members can write M.I.C.E. after their names, but 
it was not established in a spirit of revolt, or in any 
degree antagonistic to the idea that unity of thought and 
action, with interchanges of thought in new spheres of 
operation, must necessarily tend to the advantage of 
the profession, its reputation, and, as came out par- 
ticularly at the Cardiff meetings, its emoluments. The 
wisdom of the selection of the capital of South Wales 
as the place of conference, and of all the hospitality 
given and returned, was manifest a year ago when 
the Association determined to give Mr. C. H. Priestley, 
Assoc. M. Inst. C.E., the honour of its Presidency, 
and the pleasure of being the host of his friends 
in a very beautiful and, nevertheless, controversial 
country. For since the establishment of the Asso- 
ciation in 1895, the water ground of South Wales 
has been the subject of much contention and the cause 
of pitiably-discordant opinions among the water experts, 
from whom we were entitled to expect the most authori- 
tative guidance. In the broad-minded address of Mr. 
Priestley, the subject of ‘Welsh Water for Wales” 
was referred to as a question too local for dis- 
cussion; and while he expressed an ex cathedrd 
aspiration that there would be abundance of Welsh 
water for the needs of the Principality, even if 
London made its proposed levy on the watersheds, he 
had to complain that there was an absence of papers 
inviting discussion on the point at issue between Wales 
and its water-consuming neighbours. The Waterworks 
Engineers’ Association not only missed their opportunity 
in this respect, but they avoided the occasion of proving 
themselves a useful body by absenting themselves, as far 
as the Cardiff reunion is concerned, from the actual 
business meetings. There are 270 enrolled members 
of the Association. The highest number in attendance, 
except at the excursions, is favourably computed at 
between sixty and seventy. Well might Mr. Priestley 
deplore the reticence which water engineers were 
exhibiting as regards the knowledge they unquestionably 
possess, and the educational powers they were in 4 
position to exercise, and well might Mr. Steadman Jones, 
the chairman of the Cardiff Waterworks Committee, 
make a lament that the waterworks engineers, so far as 
they are incorporated, had done so little to support this 
most enterprising of the municipal bodies in making the 
the use of water as essential, and its price as cheap, 8 
the schooling which has been enforced upon the children 
of the masses for a period of a generation, 
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Such problems as these, where the eternal interrogative 
intervenes, were attacked by Mr. Priestley with as much 
intrepidity as comprehension. He happens to hold a 
singularly independent position in regard to his Corpora- 
tion. He had been assistant-engineer, nearly always a 
water engineer, in the greatly tapped, but still plethoric, 
watersheds of the borderland of South Yorkshire and 
Lancashire. From Halifax and Huddersfield it was not 
an arduous undertaking te get across to the Lakes, 
and watch the progress of the works of the Manches- 
ter Corporation in the conversion of Thirlmere, 
on the fringe of Helvellyn, into a great reservoir, 
which is now, possibly, one of the largest in the 
world. Mr. Priestley went to Cardiff when as great 
a scheme as that of Thirlmere, in relation to the 
two places, was being carried out from the designs of 
Mr. J. A. B. Williams, M. Inst. C.E. He has learned 
from personal observation nearly all that can be learned 
of the innermost recesses of the watersheds between the 
Uskand the Towy. His remarks, therefore, are those of 
an experienced engineer, who is also an explorer, and 
they came with especial freshness to the audience, “ fit 
though few,” which assembled in the South Wales 
Institute of Engineers to hear what the new President 
had to say. 

Mr. Priestley’s retrospect dated from Roman days, and 
his valuable facts began with the development of water- 
works enterprises fifty years ago. Within that half- 
century the — expenditure on municipal waterworks 
has amounted to £48,434,000, exclusive of a sum of 
£5,000,000 of borrowed capital paid off. In the county 
boroughs of England and Wales the water supply is 
under public control in all but nineteen instances ; in the 
remaining 141 boroughs other than county boroughs, 
139 have municipal supplies. But for this vast, and yet 
not too iarge, an expenditure, what was there to show ? 
There was an enormous capital invested in waterworks 
and otherwise, and an immeasurable quantity of 
the product, which should return to the pocket of 
the investor, municipal or otherwise, is permitted 
to run to waste through deficiencies in the mecha- 
nism of distribution. Of course, those deficiencies 
affected all towns alike; but they also affected the 
problem as to how the great natural sources were to be 
reserved and conserved, and for whom. There was no 
doubt that at the present time, he said, very large quan- 
tities of water, sufficient to supply an enormous popula- 
tion, simply ran to waste; and he saw no reason why this 
water should not be profitably used either in London or 
elsewhere, so long as it was not needed in the district 
where it fell. The increased use of water for all purposes 
made it more difficult to meet the needs of our growing 
populations, and he had no doubt it was the experience of 
water engineers and managers throughout the kingdom 
that what was considered an ample domestic supply 
twenty or twenty-five years ago was now quite insufficient 
to meet modern requirements. The introduction of the 
water-carriage system generally; private baths into 
every moderate-sized house; the use of hose pipes in 
gardens, some of which were made to run continually, 
and, in some cases, the automatic flushing of the 
drains, all helped to inerease the consumption. 
And inevitably this consumption of water was on the 
increase. Public baths and wash-houses, conveniences, 
and street drinking fountains constantly running; orna- 
mental fountains, and lakes in the parks and open 
spaces ; sewer flushing, and street watering and cleansing 
—these all helped to make the total consumption per 
head of the population very much greater than it was a 
few years ago. But it was often difficult to convince 
water committees, directors, and consumers generally, 
that this was the case. The use of water for trade pur- 
poses purely was also much greater than formerly, but as 
this was generally measured by meter the increase could 
be more easily accounted for. In stating this he was 
not advocating that restrictions should be placed on the 
legitimate use of water in any of the above ways, believ- 
ing, as he did, that the health and happiness of the 
people, especially those living in large centres of popula- 
tion, was increased in proportion to the consumption of 
water. He would like to see a bath, not only in every 
moderate-sized house, but in every cottage as well. If it 
was necessary for the rich man to keep himself clean 
by frequent ablution, how much more so generally 
with the working man, whose occupation was usually 
of such a character as to require it all the more ? 
It is just as well to quote Mr. Priestley’s remarks on the 
threatened invasion by the London County Council of 
the Welsh mountains for this pure water we are more 
and more requiring day by day. As to the London Bill, 
he believed that when the necessity for the supply did 
come, as it undoubtedly would some day if London went 
on increasing in population as it had done for many years 
past, ‘‘it would be rather to the advantage of Wales than 
otherwise to supply London, always assuming that due 
regard was given to the requirements of the districts from 
which the water was drawn, and that they were fairly and 
liberally dealt with.” 


CUXHAVEN Harsour.—This new deep water harbour, which has 
been in process of construction for about ten years, is nearing its 
completion, and it is expected that the Hamburg-American Line 
boats will be despatched thence next spring. 


THE Paris EXHIBITION: COMMERCIAL INFORMATION OFFICE.— 
The Royal Commission, with the co-operation of the British Chamber 
of Commerce in Paris, has instituted a Commerial Information Office 
for the use, without charge, of British exhibitors and British 
visitors, This office is situated in the Royal Pavilion on the Quai 

’Orsay. A writing room is provided for the use of exhibitors and 
Visitors, and information on trade matters connected with the 
Exhibition will be given as far as possible. In the office will be 
found a comprehensive set of Customs Tariffs, information as to 
transport by sea and land, books of reference, directories, &c. 
Arrangements have been made to receive letters addressed to 
exhibitors and their agents to care of Commercial Information 
Office, British Royal Pavilion, Exposition Universelle de 1900, Quai 
dOrsay, Paris. “The office will open daily (Sunday excepted) 
from 10 to 12 noon, and from 2 to 5 p.m, 


THE ROYAL SOCIETY’S CONVERSAZIONE, 


THE Royal Society held a conversazione on Wednesday even- 
ing in their rooms in Burlington House. As might have been 
expected, the recent solar eclipse was instrumental in provid- 
ing the annual gathering with a large collection of photo- 
graphic and other observations contributed by the Eclipse 
Committees of the Royal Astronomical Society and the 
kindred body, the British Astronomical Association. The 
astronomical section was quite the strongest feature of the 
evening, but the sciences of chemistry, botany, archeology, 
zoology, natural history, and meteorology were all well repre- 
sented. The Meteorological-office lent a set of North 
Atlantic weather charts for the winter of 1898-1899. The 
weather during this period was unusually rough in the North 
Atlantic, causing considerable loss, damage, and delay to 
shipping. The Meteorological Council instituted an inquiry, 
and obtained from the log-books of about 200 vessels a large 
number of records, yielding on an average about sixty sets of 
observations per day. These observations, with a selection 
of corresponding data for the adjacent land areas, were 
plotted on the charts exhibited. <A feature of this tempes- 
tuous period is the fact that during the time the average 
temperature over the British islands and Western Europe 
was unusually high, whereas the temperature over Canada 
and the eastern half of the United States of America was 
abnormally low. 

One of the most interesting features of the conversazione 
was the series of demonstrations by Dr. J. A. Fleming with 
an appliance for the production of short electric waves. The 
apparatus exhibited consists of a radiator for the production 
of a beam of electric radiation, the wave length being about 
8in. The radiator is contained in a zinc box, which prevents 
the diffusion of the radiation in all directions, and the re- 
ceiver consists of a tube of the Branly type containing 
metallic filings, associated with a relay and an electric bell. 
The receiver is also contained in a zine shielding box. The 
impact of electric waves upon the receiver is indicated by the 
ringing of a bell. The radiator can be placed at different 
angular positions. With this apparatus Dr. Fleming showed 
experiments illustrating in a forcible manner the opacity of 
metallic screens—continuous and perforated—to electric 
radiation, the transparency of insulating screens, and the 
transparency or opacity of various liquids. Water, for 
instance, was shown to be particularly opaque even in very 
thin layers. Indeed, all damp objects, such as a wet duster, 
a moist brick, tobacco having more than the legal amount of 
water added to it, and the human body or hand, were shown 
to be impervious to radiation. The refraction of electric 
waves was demonstrated by the use of a paraffin wax prism, 
and the polarised quality of the rays by their reflection or 
stoppage by parallel wire gratings. Also the production of 
secondary oscillations in linear conductors by holding rods of 
metal or tubes of liquid in the radiation. The wave length 
of the radiation is measured by producing interference as a 
result of splitting the beam into two portions and trans- 
mitting the two portions down two zinc tubes, the relative 
lengths of which can be adjusted. 

It will be remembered by those who attended the May 
soirée last year that Professor Hele-Shaw and Mr. Hay con- 
ducted some experiments in stream line motion which were 
analogous to lines of magnetic induction. These were pro- 
duced by the method of thin films of variable thickness, the 
greater depth corresponding to greater permeability of the 
analogous magnetic body. Since that period the accurate 
measurement and calculations necessary for determining to 
what degree these results corresponded to the known laws of 
magnetic induction have been carried on. A paper about to 
be read before the Royal Society gives a full account of this 
work and also of the improvements in the actual appliances 
used, which latter may be stated briefly to be:—(1) The use 
of a translucent medium which can be accurately shaped and 
made of a required thickness with a perfectly true surface ; 
(2) the adoption of a specially-constructed glass plate, by 
whicha large number of results may be more readily obtained 
with comparatively little trouble, and which it is claimed 
will enable the method to be generally adopted for educa- 
tional work as well as for purposes of research. The experi- 
ments shown on Wednesday evening are of considerable 
direct interest to electrical engineers. It is obvious that the 
method now proved to be correct may be applied to problem: 
of electrical flow and the conduction of heat. : 

Another exhibit of interest to electrical engineers was that 
of Mr. S. Evershed. It was an electric supply meter of the 
frictionless motor type, first described by Professors Ayrton 
and Perry in 1882. In the Evershed instrument the friction 
of the motor bearings is reduced to a minimum by mag- 
netically suspending the axle carrying the armature and 
brake, so that the step bearing is relieved of nearly all the 
weight of the rotating parts. An upper bearing is entirely 
dispensed with, the axle being magnetically pivoted. The 
friction of brushes on the commutator is eliminated by the 
use of light metal discs or wheels, acting as brushes by 
rolling in contact with a novél form of commutator having 
elastic segments. The train or counting mechanism is 
driven by a step-by-step motion derived from a simple 
reciprocating electric motor, whcse operative coil is in series 
with the meter armature. The periodic reversals of the 
current in the armature coils as the meter revolves cause 
the train motor to make two strokes or reciprocations in each 
revolution of the meter axle, 

Much interest was evinced in an instrument called a stereo- 
scopic fluoroscope, exhibited in a dark room by Mr. J. Mac- 
kenzie Davidson, M.B. This appliance, which is somewhat 
similar to one shown last year, is designed to enable an 
observer to see the shadows cast by the Réntgen rays on the 
fluorescent screen in stereoscopic relief, so that the hidden 
object, such, for instance, as a bullet, can be seen in its true 
position, and its anatomical relations observed. This enables 
the surgeon to touch easily the object with a probe or forceps, 
while he is looking at its shadow on the screen. In cases of 
fracture, the exact position of the bones and fragments are 
seen. The present instrument is simpler than that exhibited 
last year, only one coil being now required, and the images on 
the screen are more brilliant. Mr. Davidson also exhibited a 
rotary mercury break, which was devised for the instrument 
just described, but can be used alone as a serviceable rapid 
break for induction coils. In its simplest form it consists of 
a small electric motor with its spindle lengthened, and at the 
end of the spindle a single copper blade is placed at right 
angles. The motor is now fixed at an angle of 45 deg., so 
that the blade’ touches mercury in a vessel. The rest of the 
vessel is filled with water or paraffin. The connections with the 
primary of the induction coil are made one pole to the mer- 
cury the other to the blade. During a revolution a make 
and rapid break takes place, and good results are said to be 


obtained with 12 volts up to 100, according to the speed of 
rotation. 

Professor Silvanus P. Thompson conducted some attractive 
experiments on the aberration called coma, which, as photo- 
graphers are aware, arises when the several zones of a lens have 
not equal focal lengths; and hence, when the lens is trans- 
mitting an oblique pencil, the unequal refraction of the 
different parts gives rise to a singular unilateral distortion of 
the cones of rays traversing the various zones. In these 
experiments the effects are analysed by covering the lens 
with a series of zones alternately opaque and transparent. 
Some singular effects can also be produced without the zone 
plate, by inserting in the oblique pencil after traversing the 
lens, objects to cast shadows on a screen. In this way a 
straight wire can be arranged so that the shadow it casts is a 
totally-detached circle. The cause and effect of this inter- 
esting phenomenon were adrairably illustrated by diagrams 
and models. 

The only strictly mechanical engineering experiments 
shown were by Professor W. E. Dalby, who had on view a 
model illustrating the disturbance produced on a four-crank 
engine frame by unbalanced reciprocating parts, and also to 
show that the masses of the moving parts and the crank 
angles may be arranged so that there shall be practically no 
disturbance. For this purpose the piston masses and the 
crank angles are mutually adjustable, the crank shaft being 
so designed that any change may be made in the crank angles 
without affecting the balance amongst the revolving masses. 
The shaft is driven by two electric motors carried on the 
frame. The only unbalanced forces acting on the system 
are those due to the acceleration of the reciprocating masses, 
all the other forces balancing amongst themselves. The 
model is suspended by springs, and it can be shown that 
violent synchronous vibrations may be stilled by running at 
a higher speed. It may perhaps be remembered that Mr. 
Yarrow directed attention to this fact about three years ago 
at the Institution of Naval Architects, 


A HIGH-SPEED TRAIN. 


Tuer Baltimore and Ohio Railroad Company is making a 
series of experiments with a passenger train which is intended 
to diminish the resistance of the air current produced while 
a train is in motion, also to lessen the resistance of head 
winds. Special cars have been designed by Frederick U. 
Adams, of Chicago, and the engineers of the Baltimore and 
Ohio have given the plan much consideration. The general 
shape of the passenger coach bodies proper approaches the 
cylindrical. The top is composed of both wood and sheet 
iron, and is almost semicircular. The sides of the coach are 
not different from those of the ordinary American railway car, 
but they are carried down by additions on either side below 
the sill of the car floor, extending to a point a few inches 
below the axles, or about 14in. from the rail. The hanging 
sides, as they might be termed, slant slightly inward, and are 
built of the same material as the sides of the car. 

The space between each car is closed with a modification of 
the usual flexible connection between corridor coaches, the 
whole cross section being included. Doors, which slide up 
and down in grooves, give admission to the platforms at the 
ends of the coaches. All-of the coaches, with the exception 
of the rear car, are modelled after the same pattern. The 
latter is narrowed at the rear end until just enough space is 
left for a single door, the sides and roof tapering gradually to 
the end. The interior of the train is similar to that on the 
standard American railroads. 

The tender, instead of being open at the top, with the 
water tank in the rear, upon which is built the fuel platform, 
is covered with a roof which connects with the baggage car, 
and also fits closely to the cab of the locomotive proper. The 
tender is provided with a slide in the top, through which the 
wood and coal are dumped, while the water is stored in two 
tanks which extend along the sides of the tender, being 
separated by the fuel. The compressed-air pipes, steam 
pipes, and lighting apparatus are installed in the usual 
manner, compressed gas being used for illumination, and the 
air brakes and steam pipes connected with each car by patent 
rubber couplings. The plan of ventilation, however, differs 
radically from that now in use in the United States. Air is 
received through openings in the front part of the tender. 
The movement of the train draws it through the coaches, 
giving what is claimed to be anample and steady ventilation, 
while by the arrangement of the air ducts it is claimed that 
dust and cinders are practically eliminated from the interior 
of the coaches. The windows cannot be raised or lowered, 
and are set flush with the sides of each car, in order that no 
resistance may be offered by the window casings. When the 
train is made up it presents a continuous wall on the side, 
there being no openings even half an inch insize. The false 
sides which are built below the car sills are utilised for storing 
luggage, tools, &c. 

The tests which have been made of the train were for the 
purpose of demonstrating its speed on heavy grades against 
head winds and with small locomotives. What is known as 
a second-class passenger engine, weighing 50 tons, with 
driving-wheels 5ft. 6in. in diameter, was used in the first series 
oftests. Although the train consisted of six coaches, each nearly 
as heavy as one of the American Pullman cars, a grade of 7Oft. 
to the mile was covered, we are told, at a sustained speed of 
35 miles an hour. On a fairly level track, we are informed 
that 34 miles were covered in 2} minutes, and 18 miles in 
16 minutes. An engine of the same class, pulling the same 
number of ordinary passenger coaches, has been tested, with 
the result, it is said, that the highest speed attained on the 
70ft. grade was 20 miles an hour, while the best time made 
upon the level surface was not more than 45 miles an hour. 
So far nothing has been done to lessen the resistance offered by 
the atmosphere by the front of the locomotive. It is 
intended, however, to construct engines especially to over- 
come this resistance by attaching wedge-shaped metal shields, 
which will extend from the pilot to the top of the smokc- 
stack. The claim of the inventor, however, is that much of 
the engine-power is lost when a train is in motion by the air 
currents between the cars. He also claims that the air 
rushing under the train is another drawback to traction, 
which is overcome by lengthening the sides. 

The experimental train referred to has been completed at 
the Baltimore and Ohio Railroad shops, near Baltimore, and 
is to be hauled over various railroad systems in the United 
States, with the view of further testing its merits. It is 
stated that railway experts believe that 100 miles an hour can 
readily be made, including stops, where the train is drawn by 
one of the first-class passenger locomotives weighing 90 and 
100 tons, such as are now in use on the Baltimore and 
Qhio and the Pennsylvania railroads, 
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CLAYTON AND SHUTTLEWORTH, LINCOLN, ENGINEERS 


ROYAL AGRICULTURAL SHOW AT YORK. 


Tue Royal Show at York, opened last Saturday, seems 
likely to make amends for the disappointment of the last 
two years. The Birmingham Show in 1898 suffered under 
the disadvantage of being reached with some difficulty, 
the meeting at Maidstone was still worse because the 
site was not particularly good, but principally because 
Maidstone is neither large enough in itself, nor broad 
enough in its interests, to make up for its distance from | 
the busiest centres of England. York has none of these | 
disadvantages, and the showyard is on an admirable and | 
easily attainable ground—the racecourse—not ten minutes’ | 
drive from the station. It may then be fairly anticipated | 
that the results will be sufficiently good to compensate 
for the lean years just passed. | 

The show itself is perhaps no better and no worse than 
other years. The total number of feet occupied by the 
implement yard is a good deal more than at Maidstone, 
and is on the whole above the average ; the number of 
stands, too, is not far from the normal, but much less 
than at Birmingham, and the actual number of exhibits, | 
whilst under the average of recent years, is largely in | 
excess of the Maidstone Show. 

Prizes are offered this year for the following imple- 
ments: Class I.—General purpose horse-power culti- 
vators, for which seven firms compete. Class II.— | 
Self-moving steam diggers, for which there are only two 
entries, the Darby and the Cooper diggers.. Class III.— 
Milking machines, for which, also, only two firms enter. 
Classes IV. and V.—Sheep-shearing machines, driven 
respectively by power and hand, the three same firms | 
competing in both classes. | 

The miscellaneous implements entered for the Society's | 
silver medal are forty-nine in number, buf comparatively | 
few of them are of much interest to engineers. We will | 
take those we have selected in the order in which they | 
appear in the catalogue. 

A circular saw guard of simple design is shown by Jos. 
Bradbury, Limited, Brook Ironworks, Congleton. It con- 
sists essentially of a pillar bolted to the saw bed, and some 
distance from the saw—see Fig.1. Over this pillar slides a 
long sleeve, which can be raised or lowered by a vertical 
screw passing through it into the pillar, and rotated by a 
handle. A round steel bar projects horizontally from the 
side of the sleeve. Pivoted at its end isa second round 
rod, which, in its normal position, is immediately above 
the saw. On it are two cast iron shoes, capable 
of being moved to or from each other, and so 
made that one can overlap the other; these cover 
the upper part of the saw. In a channel cast diagonally 
in each there slides a flat stiff strip of steel, capable of 
adjustment by a bolt in a slot, which can be drawn down 
at the back and front of the saw. It will be seen that 
adjustment for different sized saws can be readily made 
py lowering or raising the sleeve on the pillar, and by 
sliding the strips up or down to the desired position. 
Nhen it is desired to get at the saw for any reason, the 


guard proper can be swung upwards out of the way. 
It may be noticed also that the horizontal arm is in 
such a position over the saw that it would effectually 
prevent the wood being thrown back towards the work- 
man, as frequently happens. It is a very simple device, 
and has the great advantage that it does not interfere 


with the workman, as he has always a clear view of the | 


saw line. 
A potato raiser is entered by Powell Brothers and 
Whitaker, of Wrexham. The principal points of differ- 


|ence from other machines of the same order claimed 


by the makers are that the tines are set separately in 
a rather heavy wheel instead of being made like two- | 


Fig. 1—-BRADBURY’S SAW GUARD 


prong forks; that they are more numerous, there 
being sixteen pairs instead of eight or twelve; and 
that they throw the potatoes against a screen consisting 
of a large number of round wooden rods projecting 
radially from a boss set at an angle to the machine, so that 
when the potatoes and soil hit it, it revolves and mini- 
mises the blow. It is claimed that on account of this 
screen, and the fact that the tines being greater in number 
the speed of the lifting wheel can be less, that much less 
damage is done to the potatoes than with other forms. 
The other features of the machine call for no special 
remark, 

Two new implements are shown by Mr. G. I’. Strawson, 
of Queen Victoria-street. The first is a device for 
working a pump for spraying liquid insecticides, &c., from 
an ordinary farm cart. The vessel containing the liquid 


| and the pump is fixed in the cart towards the back. On 
‘the spokes of one of the wheels three wooden rollers 
| are fixed at 120 deg. apart. As the wheel revolves these 
| rollers raise a side lever and lift the plunger of the 
| pump, which is atferwards drawn down by a long helical 
| spring. The advantage of this arrangement is that the 
delivery from the nozzle is very regular, being due to the 
constant tension of the spring, and not dependent on the 
speed or movement of the cart, and, further, all chance of 
bursting any part of the pump or spraying apparatus is 
avoided, because if the puinp is not emptied before the 


Fig. 2-THE ‘*8TRAWSONIC” PUMP 


second ascent of the side rod, the plunger is only lifted 
by as much as it has already fallen. The whole appa- 
ratus is of the simplest construction, such as could be 
entrusted to any farm labourer. 

The other exhibit is a small pump for hand power, 
which is shown in several sizes. It is constructed 
throughout of gun-metal, and consists of a horizontal 
main pump barrel, with a smaller cylindrical chamber 
of the same length at top and bottom; the upper one 
of these forms the delivery, and the lower the suction 
ports—see Fig. 2. The cylinder and two chambers are 
closed at each end by a cover, one of which has a gland 
for the piston-rod. In each cover two chambers are cast, 
which connect the suction and delivery ports with the 
cylinder. In these are sweated the valve seats, with 
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little rectangular brass valves very freely hinged. The 
iston is simply a plate with two cup leathers back to 
k. The pump is worked by a long vertical lever. A 
copper air vessel on the delivery port steadies the flow. 
The design is exceedingly compact, and nothing simpler 
in the way of a force pump could well be imagined. 
About the new motor steam-tip wagon entered by the 
Lancashire Steam Motor Company, Leyland, it is not 
ssible at present to say very much. Its main point of 
difference is that it is coke instead of oil-fired. The 
boiler is in front and the engine under the flat body. 
Coke is carried in two hoppers, one on each side of the 
boiler, and is stoked in through the top, the chimney 


comes out at the top front side. This is the first wagon 
made to this design, and the best test it has had so far is 
that it came tothe showyard under its own steam carrying 
its maximum load of five tons. Its tare is very little below 
three tons. The makers have purposely kept the weight 
high, so that ample strength might be given to all parts, 
but they hope as they find out by experience what parts 
can be reduced with safety to decrease the total weight 
of the vehicle. This is unquestionably a far wiser 


Fg.3—THE ‘NATIONAL” 


inside the hubs of the wheels, which are made oil-tight. 
The power for propelling the machine is transmitted from 
the engine to the driving-wheels by means of a counter- 
shaft underneath the body of the machine, parallel to the 
engine shaft, from which it is driven by a cotton rope. 
The cooling water is carried in the body of the machine 
over the driving wheels, and a cooling apparatus is 
provided, ‘by means of which the amount of water 
required to be carried is reduced to a minimum. The 
cultivators are placed at the rear of the machine, 
and operate a strip of land 5ft. 3in. wide, being 5in. wider 
than the over-all width of the wheels, by which means the 
wheel tracks are effectually removed. They consist of a 


GAS ENGINE 
| row of five or six vertical spindles, about 1ft. apart, centre 
| to centre, extending right across the whole width of the 
| back of the machine. These spindles are connected and 

driven at their upper ends by spur wheels, power being 

transmitted to the centre ones by rope gearing from the 
| countershaft, at the forward end of the machine. These 
spindles terminate about 6in. from the ground, and are 
| provided with suitable face plates, to which are bolted the 
| knives or cutters for cultivating. These cutters may be 


course than running everything at a minimum to begin | either straight blades, extending vertically into the ground 


with, and only strengthening when compelled. 


from the edge of the face plate, or they may be made in 


The cultivator shown by the Motor Cultivator Syndi- | any other form to suit the nature of the 


eate, of Duddingstone, Edinburgh, is an entirely new | 


and at present a somewhat alarming machine. Its 
virtues, as described by Mr. John Scott, the inventor, | 
are of the wholesale order—somewhat on the lines of a | 
patent medicine. We quote from Mr. Scott's leaflet. 
“It entirely supersedes the plough, the harrow, the clod- 
crusher, and all similar implements, and promises to | 
revolutionise the whole system of agriculture throughout | 
the world. The Motor Cultivator entirely gets rid of all 


the objections which have been so constantly urged against | the engines, his seat forming the oil tank. 


the steam plough, and which have ultimately rendered 
that system practically obsolete in all but a few excep- 
tionally favourable localities. It also possesses many | 
substantial advantages which were not even contemplated 
by the old system, and introduces to the agricultural 
world an entirely new principle of cultivation.” It will 
not cultivate modesty. It will be understood that to 
describe accurately a machine which will do so much 
would take a volume of Tue EnGrveer, but the follow- 
ing abstracts from the official description may assist our | 
readers in forming a notion of its appearance and construc- | 
tion :—The body of the machine consists primarily of a | 
rectangular steel box girder, reduced in depth towards 
the back. This girder forms both the bed-plate of the 
engines and the frame of the machine. Inside the front 
of it are fixed the two cylinders, which are cast together 
in one piece, and flanged all round to fit the inside of the 
girder, which latter is securely bolted to them, thus form- 
ing a very strong and rigid whole. The crank shaft of 
the engines extends right across the whole width of the 
machine, and the fly-wheels and pulleys are attached to 
its extremities, thus allowing the belts from either fly- 
wheels or pulley to drive machinery entirely free from 
obstructions. The valves are all in front of the cylinders, 
underneath the footplate. The inlet valve is automatic 


in its action, and the exhaust is worked by an excentric 
driven by the crank shaft. The driving wheels are 
attached to the body of the machine by suitable horn 
plates and brackets, and are made very broad, to enable 
them to travel over soff ground without sinking in. The 


| made, and had been finished in haste, 
| against it. 


supplementary slip drawn up by the 


ground or the caprice of the user. They 
are arranged to slightly overlap one 
another, so that the whole of the ground 
is thoroughly stirred up and disintegrated. 
A cart body is placed above the box girder, 
and pivots on a hinge placed near the tail 
underneath the cart, and is tipped by 
means of a screw and hand wheel. The 
driver sits in front of the cart body, above 


The machine exhibited was the first 
so that its appearance was not a little 
We cannot refrain from remark on a 


inventor, showing the cost of cultivation 
by his method. It is taken that with a 
machine of this type fitted with a 7 or 8 
horse-power motor—that shown has an 
18 brake horse-power motor—and costing 
about £175, 15 per cent. per annum will 
be sufficient to cover ‘“‘interest, wear and 
tear, and depreciation.”” We need scarcely 
say that this estimate is far too low; a 
fair rate of depreciation alone would be 
sufficient to account for the whole amount, 
and the repairs and maintenance could 
searcely be less than from 10s. to 15s. 
per week under normal working condi- 
tions over a sufficiently long period. 
Three ‘‘new implements” are shown by Sinclair and 
Co., of 19, Eldon-street, Finsbury. First we have a 
liquid fuel burner, intended for the generation of steam 
in launches and motor cars. The points to be noted in 
it are the double air admission and the by-pass. It con- 
sists essentially of a flat cylindrical casting with a long 
projection, square in cross section, from its side, so that 
the casting may be roughly resembled to a banjo. 
The top of the cylindrical part is pierced by a great number 


gearing for reducing the speed of the engine is contained 


of small holes. At the upper part of the handle of the 


banjo there is a large opening in the side, closed by a 
shutter, and into its extreme end is fastened a small 
square casting, carrying the gas nipple inside it, directing 
the jet through a cone fixed just inside the opening 
mentioned above. The side of this smaller casting is also 
open and provided with a shutter. The oil is driven up 
by air pressure, and passes into a pipe, which makes 
several turns over the cylindrical face. Here the oil is 
converted to gas, which is taken back by an extension of 
the tube to a valve with a by-pass immediately above 
the nipple. The rate of combustion is regulated entirely 
by this valve, the oil supply being left full open. If it 
is required to reduce the flame to a minimum, the gas 
valve is entirely shut down, when enough gas goes 
through the by-pass to keep up sufficient flame for 
re-ignition when desired. The object of the two air 


Fig. BURKER 


inlets is to increase the supply of oxygen, and to mix it 
more thoroughly with the gas. When desired, tubular 
arms, pierced with holes, are fixed to the cylindrical 
body of the burner to increase the flame surface. The 
burner is shown at work in a small Jaunch boiler. .The 
flame is not wholly non-luminous, but the amount of 
smoke produced is smal]. A burner is illustrated in 
Fig. 4. A new muffle furnace with two oil burners of 
the luminous lamp type, but arranged to give a blue 
flame, and several smal] crucible furnaces, are also shown. 


This firm exhibits also an ingenious garden syringe— 
; White’s patent—and a diffuser, as 
newimplements. In the end plate 
of the syringe there is a little 
recessed cross with rounded ex- 
tremities, in which fits a small 
brass disc ; this is covered by the 
plate bearing the nozzle. By simply 
turning the syringe round in the 
hand, the little disc is made to 
uncover differert holes, and produce 
a single stream, a fine spray, or a 
coarse spray, as desired. The 
diffuser is also a handy gardener's 
implement, in which the character 
of aspray of insecticide is varied 
by a thumb-screw. The principle 
of the apparatus as a whole is 
that of the common scent foun- 
tain, the pump being in appearance 
not unlike a tire inflator. 
A new oil engine is shown by 
W. J. Bates and Co., Denton, Man- 
chester. Ithasa heavy cast iron box 


| bed, and a large fly-wheel on each side. The cylinder is 


overhung. Simplicity is the feature claimed for the engine. 
No oil pump is required. The oil—paraffin—is contained 
in a tank on the floor, and is drawn into the vaporiser by 
the out-stroke of the piston, air entering at the same time 
through a self-acting valve on the top of the vaporiser. 
The vaporiser is simply a cast iron box kept hot by the 
same lamp which heats the ignition tube. There is no 
timing valve. The governor acts on the exhaust valve, 
holding it open so as to destroy the vacuum, and prevent 
any oil being sucked into the vaporiser when the speed 


Fig. 5— ‘‘PARAGON” LAUNCH OIL ENGINE 


exceeds the predetermined limit. Its action is as follows: 
The exhaust is opened by a cam on a half-speed shaft, 
as usual. Coupled to the exhaust valve lever is an arm 
standing nearly vertical. As the exhaust opens and closes 
its upper end moves backwards and forwards hori- 
zontally through a short distance. In its path is hung a 


steel plate coupled to the governor in sucha manner that _ 


it falls when the governor rises. ---Wheninits upper position 
the end of the lever moves backwards and forwards under- 
neath it, but-if the plate falls it engages the upper end of 
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the lever, and being pressed against a fixed stop | first firm shows ten engines, several at work, but they 
| call for little comment, as the work of this firm is 


prevents nearly all motion and holds the valve open, 
with the result already mentioned. In order, however, 
to allow the valve to be released at any moment, enough 
motion is still maintained to allow the plate to clear readily. 
This governor appears to act with certainty, and the 
engine was running well at the time of our visit. It is 
worth mentioning that the Porter weight on the governor 


already widely known, and no marked changes have been 
made in recent years. A new pattern high-speed electric 
light engine of 12 horse-power may perhaps be singled 
out for observation. It has an extra fly-wheel supported 
by an outside bearing, and a balanced crank shaft, and is 
coupled up to a Crompton dynamo, the whole standing 


> 


Fig. C—AVEL'NG AND PORTER’S EOILER 


is only dropped on to the spindle, and can be removed 


instantly if it is desired to slow the engine down very | 


considerably. 

The last new implements we shall mention are a new 
form of scarifier, which is fixed behind the tender of a 
road roller, and can be traversed sideways by a screw, 
which is shown by Marshall, Sons, and Co., Limited, and 


on one base. Double-tube ignition, following the usual 
plan adopted by this firm, is provided. 

An electric light engine, without dynamo, is shown 
by the National Gas Engine Company, Limited, and is 
illustrated by Fig. 3. It is running light, and. not 
at full speed, but even then its smoothness and silence is 
remarkable. Besides the general excellence of its design 


— 
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Fig. 7—-DIAGRAMS FROM AVELING AND PORTER’S ROAD LOCOMOTIVE 


a machine for cutting water weeds, exhibited by H. P. | and workmanship, it has several minor features worth 


Saunderson and Co., Limited, of Bedford. The cutters | attention. 
| the crank pin; it is a modification of the ring lubricator | 


and cutter bar are exactly like those of the ordinary 


agricultural reaper, but it is trailed behind a punt or | largely used at one time on high-speed engines. 


barge, and is operated by hand or by power. 
We can now turn our attention to the general exhibits 


Fig. 8—CROSS SECTION OF CYLINDERS € 


at the show. Let us take, first, gas and oil engines, 
which are arranged practically altogether on the north- 
west wing of the ground. The principal stands here are 
those of Crossley Brothers, Limited; the National Gas 
Engine Company, Lintited; and Tangyes Limited. The 


Take, for example, the system of lubricating 


In 
place, however, of the hollow ring, a flat gun-metal disc, 
slightly tapered towards the edges, is used, and is fixed 
to the brass touching the crank web. 
tainer, screwed into the boss on the pedestal, finds its 
way to the edge of this disc, and is wiped off by a flat 


an 


Oil from a con- | 


which effectually removes any oil escaping from the 
bearing on that side. Another point in the constrye. 
tion to be noted is the piston pin, which, on account of 
its special design, is larger than is usually possible 
Finally, a means of using a porcelain instead of 
an iron ignition tube has been found, and _jtg 
use, it is claimed, reduces the consumption of gas 
required for ignition very considerably. The holdgy 
for the tube is seen on the side of the engine in oy, 
illustration, with the timing valve just below it. 4 
simple form of starter is fixed to all the larger engines 
made by this firm. By its use we saw the largest enging 
on their stand, X type, about 60 horse-power, started 
away in half a minute or so. Starting is effected by 
taking in a small charge of gas, and then forcing the air 
through a pump fixed on top of the cylinder, the handle 
of which can be seen in the engraving. After pumping 
for a short time the top of the ignition tube is opened hy 
a thumb screw, allowing the contained air to be displaced 
and the charge fired. The engine illustrated, being 
specially designed for driving a dynamo, is balanced by 
counterweights on the crank webs, but it has only one 
fly-wheel. 

Like Crossley Brothers, Tangyes Limited, have been ¢9 
long making engines of a fixed and well-known type, that 
there is but little to say about their fine exhibit, which 
includes steam as well as oil and gas engines. In the 
latter a small but important feature has been introduced 
fairly recently. It is known that after the governor has 
caused the engine to miss a stroke, the next charge js 
below the average in richness. To counteract this 
simple device has been fitted which opens the gas admis. 
sion valve wider than normally. To understand it, it 
must be premised that the governor consists of a steel 
| block pivoted near one end, and with its lower face 
inclined away from the pivot. From its narrower end 
the steel pusher projects. The whole thing is moved 
backwards and forwards by the cam shaft, the inclined 
face bearing against a fixed pin which causes it to rise, 
If the speed is increased the steel block is thrown higher 
than the normal, and the pusher missing the notch in the 
ead of the valve rod, presses alittle lever which raises a 
plate in. or so thick in front of the notch. If, then, 
the speed falls so that the pusher goes to its normal 
position, it has the thickness of the plate between it and 
the valve rod, and the valve is, in consequence, opened 
by this extra amount. After acting once the plate falls 
| back to its lower position, leaving the gear in its normal 
| condition. The little device is far simpler than it seems 
in description, and answers, we understand, excellently. 

Next to these principal stands we have the “ Trusty” 
engine, made by the Shillingford Engineering Company, 
Limited, Cheltenham; the “ A.B.,” by Allen and Barker, of 

| Taunton; engines by Drake and Fletcher, of Maidstone; 
the new engine by W. J. Bates, already described; 
various small engines by James B. Petter and Sons, of 
Yeovil; a little engine, the ‘ Paragon,” suitable for 
a launch shown by George Davies and Co., of 
| Abergavenny, and illustrated in Fig. 5; and engines 
by E. Humphries and Co., of Pershore, R. Cundall 


/and Sons, Limited, and John Robson, both of 
Shipley. The little ‘ Paragon” engine has been 


modified since we last described it at the Birmingham 
Show. The exhaust is now carried into the base, which 
acts as a silencer, and the reversing gear is fixed verti- 
cally, which makes a more compact arrangement. A 
| more important modification is the dishing of the cylinder 
| cover, which increases the vaporising area. The engine 
| being free from all working valves and pumps, is of great 
simplicity, and whilst the principle on which it works is 
unsuitable, for evident reasons, for large sizes, its success 
as a small motor has been by this time amply proved. 
After several shows when there was_ practically 
| nothing new to record of traction engines, we have now 
two distinctly new developments to describe. Aveling 
and Porter, of Rochester, have effected an important 
modification in the general arrangement of their 8 horse- 
| power compound engine, and Clayton and Shuttleworth 
have adopted Joy’s valve gear for their engine of the same 
| size, and have placed the valves in a new position. I'irst, 
| with regard to Aveling and Porter's design, the engine has 
been so recently completed, owing to a press of other 


| 


| 
| 


Fig. 9-PLAN OF CLAYTON AND SHUTTLEWORTH’S ENGINE 


steel plate, channelled slightly on the side which touches 
the disc. It is carried along the wiper by centrifugal 
force, and enters by a hole through the crank web as 
usual. The device is very simple, and, being entirely 
open, is more readily cleaned than the older apparatus 
from which it is derived. In connection with lubrication, 
it is worth noticing the ring turned on the shaft between 
the bearing and the fly-wheel. This rubs against a little 
brush fixed in a pocket on the side of. the pedestal, 


work, that we are not at present able to put a picture of 
it complete before our readers, but we give in Fig. 6a 
reproduction of a photograph which shows the boiler and 
brings out the main point. It will be observed that the 
side plates of the fire-box, horn plates they are called in 
practice, instead of going straight up as is customary 
traction engines, are joggled outwards at their upper part. 
A width of some 6}in. is thus gained, and practically all 
the gearing is kept between the bearings. By this arrange 
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ment it is found that the uneven wear almost unavoidable 
with overhung wheels does not occur. Having thus 

ained in width, it has been found possible to put the valve 
chest for each cylinder on the outside at a place where it is 
most easily got at, and the saving in space has permitted 
of larger valves and ports, so that the steam has a freer 
way in, and the power of the engine is increased. This 
fact will be readily appreciated by an inspection of the 
indicator cards and table shown in Fig. 7. The valve 
gear is ordinary Stephenson link, and the sharpness 
of admission at high power and speed is only to be 
obtained by large and particularly by long port openings. 
Furthermore, in this engine the usual method of taking 
the exhaust pipe in at the base of the funnel has been 
done away, a slightly curved pipe conveying it through 
the crown of the smoke-box and well under the chimney 
in much the same position that a locomotive blast occu- 

ies. One ofthe striking features about this engine is the 
apparent absence of a draw-bar. It is customary, in the 
Show at any rate, to paint the draw-bar some dark colour, 
so that its proportions may be grasped by tie spectator. 
In Aveling and Porter’s engine there seems to be no draw 
bar at all. The fact is, that it is a plate nearly 3ft. wide 
and gin. thick, extending backwards on each side from 
the axle-box to the end of the tender, where it takes the 
cross transome as usual. It lies close along the side of 
the tender, and, being painted the same colour, is barely 
noticeable. There is still another point to be remarked 
on, and that is the displacement of the feed pump and 
the adoption of two injectors, one on each side of the two 
water tanks. These two tanks together, by the way, hold a 
much larger amount of water than is usual, so that the 
engine may make along run without replenishing. This fine 


nothing new in them. They show, however, a 
new straw and hay press which works on Ladd’s 
principle. It is illustrated in Fig. 10. It_ is 
entirely free from all complications, there being neither 
automatic wiring or feeding. It runs quietly, the teeth 
being all cast from a machine-cut pattern, and the wear 
is very even. The main shaft and second motion bearing 
are bolted together, so that they cannot be forced out of 
their true position by twisting or shrinkage of the wooden 
framework. The two large wheels carry large weights 
between two of their spokes, totalling 5 cwt., at such a 
point that they may be effective just when the maximum 
pressure is required. 

Another well-known firm, Ruston, Proctor, and Co., 
Limited, show, beside fixed engines, a portable and 
| traction engine, but our attertion was directed chiefly to 
|a large-size finishing and thrashing machine in 
| which the drum shaft has spherical bearings, while 

on the other shafts are swivel bearings, lubricated 
| by grease instead of oil. The drum shaft bearings con- 
| sist mainly of an oil bath formed in an ordinary pedestal, 
| the brasses being enclosed entirely within the bath. 
| Two rings hanging over the journal and dipping in 
| the oil keep it plentifully supplied, and avoid waste. The 
| bearings being spherical, adjust themselves as to any 
| inequality or shrinkage in the frame. A glass plate, fixed 
| in the side of the bath, shows the amount of oil in it. 

| Traction and portable engines, thrashing machines, 
horse rakes, plough cultivators, &c., are shown on one of 
the stands of Ransomes, Sims, and Jefferies, Limited, 
whilst on another nothing but lawn mowers are shown. 
| A modification has recently been made in their better 
| lawn mowers which we do not remember to have de- 


Fig. 1O—FODEN’S STRAW PRESS 


engine, it may be observed, was got out to meet Govern- 
ment requirements, which involved greater power than 
could be pressed out of the original type. We have little 
doubt that now that the possibility of so arranging a 
compound traction engine—we believe a very similar 
plan was used for single-cylinder engines some years ago 
—has been found that the advantages of the design will 
be readily appreciated. Before leaving this exhibit, we 
may call attention again to the photograph of the boiler, 
in which it will be observed that the barrel is made of a 
single plate, and that the manhole is placed in a con- 
venient position for cleaning the fire-box crown, and for 
general inspection. 

Three traction engines are shown by Clayton and 
Shuttleworth, of Lincoln. One of them is a newly- 
designed compound possessing some novel features. 
It has been made in accordance with Shuttleworth 
and Fletchers’ patent, No. 16,668—1899. The high 
and low-pressure cylinders are arranged side by side; the 
steam chests and distributing valves are placed on the top 
of the cylinders; the slide valves are actuated by Joy's valve 
gear. On page 650 is illustrated an engine made on this 
plan, which has recently been put to heavy hauling 
work in France. The engine exhibited at York is intended 
for general purposes, and is very similar to that illus- 
trated. Fig. 8 represents a section of the cylinders show- 
ing the slide valves on the top. Fig. 9 shows an outline 
plan of the engine. Flat connecting-rods are used as in 
locomotive practice. It will be seen from the plan that 
the usual four excentrics on the crank shaft are dis- 
carded, giving more room on the crank shaft for the crank 
webs; the first motion gearing can also be placed inside 
the box brackets between the bearings without any crowd- 
ing of the parts. The same gearing is used throughout 
as for a single-cylinder traction engine—an important ad- 
vantage from a manufacturing point of view. From 
Fig. 8 it will be seen that the slide-valve faces and the 
valve rods are parallel with the centre line of the cylinders, 
the setting of the cylinders on the machine for tooling, 
the planing of the valve faces, and the boring of the 
stufling-boxes are simplified in the shops. By the re- 
moval of a single top cover the slide valves are easily 
accessible for setting, examination, or repairs ; the throttle 
valve and the stop valve are also exposed to view when 
the cover is removed. 

With the exception of these two, portable engines, 
traction engines and stationary engines show very little 
that isnew. On John Fowler and Co.’s stand several 
very fine engines appear, notably a double-crank com- 
pound spring-mounted road locomotive, which is prac- 
tically a facsimile of that completed to the order of the 
War-office and illustrated in these pages quite recently. 
Ploughing engines and ploughs have, of course, also a 
on their stand. Traction engines are shown also by 

- Foden, Sons, and Co., Limited, but we noticed 


scribed previously. It consists in making the cutting 
blades only half the total length, the pitch of each half 
being in opposite directions. This has the advantage 
of throwing the grass well to the centre, and of reducing 
the size of blade to be replaced when a break occurs. 

The exhibit of J. and F. Howard, whilst covering 
a large variety of agricultural implements, presents no 
novelties. Of Bamford and Sons’ stand much the same re- 
mark may be made, as a new safety self-feeding chaff-cutter 
was not completed in time to enter for the silver medal. 
E. R. and F. Turner, too, show a great many things, 
principally mills and millers’ machinery of various 
kinds, but nothing which has not been shown many 
times. In the matter of fixed steam engines Robey and 
Co., Limited, make a fine show with their usual highly- 
finished productions, whilst Alldays and Onions show 
a variety of blowers, grindstones, vices, &c. 

Amongst other exhibitors whom we have been obliged 
from want of space to pass over, we may mention 
William Allchin, Northampton, who shows two traction 
engines; Robert Boby, Limited, Bury St. Edmunds, 
who exhibits principally grain-dressing machines of all 
sorts; Bradley and Craven, Limited, of Wakefield, who 
have a brick and tile moulding and pressing machine, 
brick trucks, &e.; George Cradock and Co., of Wakefield ; 
and W. D. Houghton, of Warrington, have exhibits of 
steam plough wire ropes; 8S. Howes, of Mark-lane, 
shows machinery for drying and cleaning grain; R. Hunt 
and Co. exhibit chaff and turnip-cutters, pulpers, grind- 
stones, &c.; Samuelson and Co., Limited, of Banbury, 
show, besides harvester and mowers, Root’s blowers, and 
a light hand or power-driven Longworth hammer; 
Watson, Laidlaw, and Co., Glasgow, have a good exhibit 
of cream separators; Robert Warner and Co., Queen 
Victoria-street, show a large variety of pumps; and 
W. H. Willcox and Co., Limited, Southwark-street, 
exhibit various engineers’ tools and appliances. 

In conclusion, a word or two may be said about the 
digger trials which took place on land at Kexby, near 
York, before the opening of the show. As we have said, 
there were only two entries, the Darby and the Cooper 
machines competing. In the result the prize was 
awarded to the Cooper Steam Digger Company, Limited, 
but we understand that a representation is to be 
made to the judges by. the Darby Land Digger 
Syndicate, Limited, on the ground that the dura- 
tion of the trial was too short and the amount 
of land attacked too restricted to prove the capacities 
of the machines. This company has introduced several 
alterations in its machine since last we saw it at work 
near Kelvedon. The cutters are now hexagonal instead 
of circular, and their spindles fit free in oval holes, so 
that they tip in the direction required when travelling 
either backwards or forwards. Anew form of ‘“ tumbling 
whee!,” which allows the digger proper to follow better 


in spite of roughness or unevenness of the ground, and a 
better method of lifting it ;when required, are also em- 
bodied. No new features of any importance are pre- 
sented by the Cooper digger. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opini 
correspondents. ) 


yy. our 


NEW LIGHT FOR LIGHTHOUSES. 


§1r,—You have always shown so much interest in all matters 
concerning the lighthouse service that I venture to mention that I 
have devised an entirely new and economical lighthouse light, 
equally applicable whether gas or oil be the illuminant, to which I 
desire, through your columns, to call the attention of the maritime 
and mercantile public. The difference between a “fixed light” 
and a “‘ revolving light” is not only that the beam of one is con- 
tinuously visible and that of the other intermittently, but that the 
power of the revolving light is enormously greater than that of the 
fixed light. Sailors appreciate this greater power, but they do 
not like the periods of darkness which of necessity occur when 
revolving lights are used, because of the difficulty in certain stats 
of the weather of taking reliable bearings with regard to the posi- 
tion of a light, and of reckoning the precise number of flashes 
which distinguish it from others. 

This new light has all the great power of the revolving light, 
but there are no periods of darkness connected with it. It pre- 
sents to view a continuous stream of leaping light, which gives it a 
perfectly novel characteristic appearance. 

Professor Barrett, F.R.S., Professor of Experimental Physics in 
the Royal College of Science, Dublin, who inspected the light as a 
scientific man conversant with such matters, thus describes its 
advantages :— 

‘From the observations I have so far made, there are three great 
advantages that this light undoubtedly appears to possess : 

‘*(1) Its remarkable power of arresting the attention of a mariner 
by a rapid succession of shocks to the eye caused by the throbbing 
of a brilliant beam of light. This gives the system a striking indi- 
viduality over all others, 

‘*(2) In clear weather the light is never lost to the eye, and in 
thick weather, owing to the uniform brightness of the scintillations 
the light, though dimmed, preserves its distinctive character. 

‘*(3) Its economy : By the use of the incandescent mantles, instead 
of the ordinary gas flames, the actual consumption of gas is rene 
dered a small, whilst the candle power is enormous.” 

Captain Boxer, R.N., who also carefully examined this light 
from a seaman’s point of view, says :— 

“T am of opinion that in devising this light Mr. Wigham has 
made a great advance in lighthouse illumination, and that its 
adoption by the authorities would confer an immense benefit upon 
navigation, chiefly because the light possesses the advantage of 
being always visible, so that no matter how dark the night may 
be, or how tempestuous the weather, no difficulty can be experi- 
enced in taking a correct bearing, whilst the employment of 
annular lenses gives it the great power which up to the present 
time could not be obtained, except with intervals of darkness, and 
the throbbing or pulsating appearance produced by the rapid 
revolution of the lenses is so striking, and so clearly defined, as to 
render the light absolutely unmistakeable.” 

Capel-street, Dublin, 

June 16th. 


{Mr. Wigham has stated just enough to whet curiosity. What 
are the details of construction of the “leaping light” /—Eb. Tue E.} 


JoHN R. WIGHAM, 


BALANCED OIL ENGINES, 


Sir,—My attention has been called to an article in your issue of 
May llth, by Professor Hele-Shaw, on ‘Balancing Explosion 
Engines,” and to a letter by Mr. F, C. Nunn in your issue of 
June Ist. 

In Professor Hele-Shaw’s article he gives three different types of 
balancing—one which he says is the invention of Prétot and Koch, 
one the invention of Hyler-White, and one of Gobron and others. 
If Professor Hele-Shaw will refer to the Patent-office records, he will 
see that I was the first to apply these methods of balancing explosion 
engines to propulsion purposes. For the method which he says 3 
the invention of Prétot and Koch, I obtained a British patent in 
1895, also French and other continental ones, and I built engines 
to this design. 

The method which he attributes to. Hyler-White, I patented in 
France and other countries in February, 1896, and also built an 
engine to it, a photograph of which I enclose, and which can also 
be seen in the Autocar of November 28th, 1896. This engine, you 
will see, is more perfectly balanced than the Hyler-White engine, 
as not only is the recoil from the explosion minimised, but the fly- 
wheels revolve in opposite directions. 

In 1896 I also built and protected an engine on the method 
attributed to Gobron and others. This was shown publicly. 

Birmingham, June 12th. WaLTER ROWBOTHAM, 


THE ADMIRALTY AND INVENTIONS. 


Str,—We notice under the heading of ‘‘ Dockyard Notes,” in 
your issue of the 8th inst., a reference to our transmitting and 
receiving instruments on H.M.S. Canopus. While it is true that 
some of the examples of our system on board Japanese ships are 
of a better type than those on the Canopus, your assumption that 
the set on the British ship ‘‘must have been more or less obsolete, 
relatively speaking, when fitted,” is not at all in accordance with 
the facts. The British Admiralty were the first to try our system, 
the Japanese followed, and naturally got examples of an improved 
type. 

i Tn your issue of the 4th May, also under the heading of ‘‘ Dock- 
yard Notes,” you make some observations on the “‘ Official View ” 
regarding inventions. As you make these observations in connec- 
tion with our invention, perhaps you will allow us to say that your 
observations are in marked contrast to results of our experience. 

We ourselves have had inventions rejected, but we quite recog: 
nise that it would be an unwise policy for the Admiralty to adopt 
everything that may be an improvement, even from their own point 
of view, on what isin use. No private manufacturing firm would 
turn out all its tools as soon as one embodying a slight improve- 
ment appeared in the market, and even to adopt a new system on 
a new ship cannot always be a wise proceeding, since uniformity of 
system is obviously a most important element in the equipment of 
the Navy, where men must necessarily pass from one ship to 
another. 

250, Byres-road, Glasgow, W., 

June 20th, 


BaRR AND STROUD. 


LOCOMOTIVES AT THE PARIS EXHIBITION. 


S1r,—In your issue of last week you illustrate a variety of valve 
gears applied to locomotives shown at the Paris Exhibition, and you 
specially refer to the reversing device depicted in Figs. 1 and 4 as 
an interesting feature, 

In regard to this I shall be obliged by your allowing me to say 
that that device exactly as illustrated was invented and patented 
by me some thirteen years ago, and that the model then made is 
still in my possession. W. Payton, 


Sheen-road, Richmond, Surrey, June 13th. 
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WATER SUPPLY IN VARIOUS CITIES. Water Supply Systems in Australia (1898). 
Sydney, N.S.W. Melbourne, Vic. Brisbane, Q. Adelaide, SA 
Aw interesting return has been compiled by the Sydney | sath 
Metropolitan Board of Water Supply and Sew | 18,283,000 28, 250,000 4,000,000 8, 603-000 
from information supplied on the cost and transactions of Consumption per head per day, gallons cert 42 _ 63 5A 61 
the various water companies in America, England, and | Whether supplied by gravitation or pumped | 50p.c. pumped Gravitation 50 p.c. pages 1°6 p.c. pumped 
Australian cities for the year 1898. cost Of works 4 3,667 642,819 1,535,983 
The rates and cost of working in Australian metro- pee conde si 164,187 51,980 65,572 
politan centres compare favourably, with certain excep- | Maintenance ... ... .| 30,460 19,994 9,758 11,839 
tions, with those in England and America. Management ... | 14,760 21,062 3,089 4.439 
The managements of the Sydney and Melbourne water | _ Interest charges | 147,496 103,756 23,988 49,073 
supply are under trusts appointed by the Government and font = 6,407 
from Government loans, and as nothing is set aside for Charges— , 
a sinking fund, the interest charges are very heavy, and | Ordinary domestic rate 7d. in the £ 6d. inthe £ | 6s. per 100 sq. ft. 1s. in the £ 
will continue to increase year by year. of flooring 
It will be noticed that only at Liverpool and Birming- | _ Meter rate ao 1s, per 1000 gals. ls, ls, 6d, 1s. 3d. to Is. 6d, 
ham, in England, and New York and Brooklyn, in Extra 
America, do the interest charges exceed those in Sydney tate 
Manchester does not issue a complete return. It may | Urinals = 
be noted, however, that the works supply 30 million | Gardens ... 10s. per 1000 . ft. — — | 
gallons per day for a population of 1,100,000, or 27 gallons Stock 5s. per heac | Horses 10s, head, | 10s. per head 
per head. The water is supplied by gravitation. puiiding ... | 
cost of the works is £6,009,357. The charges are 9d. in 7 meter > 
the pound ordinary domestic rate, and from 4*85d. to 2s.per | Gas engines 5s. per h.p. — — 
1000 gallons meter rate. Steam engines 5s. per h.p. 10s. perh.p. | £1 per h.p. 
The difference in maintenance between Sydney and | Motors ‘ £2 min. charge = = 
Melbourne, £30,460 and £19,994 respectively, is probably Mileage of mains laid— 
accounted for by the great amount of pumping in the | ‘Trunk or pumping mains, miles .. 33:1 258°75 5l | 4 
Sydney supply. Reticulation mains, miles ... 981°5 1089°5 156 40 
Water Supply Systems in the United Kingdom (1898), 
| 
| | Chelsea | Southwark 
Belfast. Bradford. | Dundee, | Edinburgh. Glasgow. | Greenock | Liverpool.| Water | | | Kent Lambeth | New River} and | 
| | | Company. Waker _ Water _ Water Water | Vauxhall 
| | | | | Company. | Company. Company. | Company. | Company. Po | Company. 
Population supplied 350,000 707,955 | 452,000 | 200,000 | __298,000| 932,125 70,000| 808,475 | 278,662 | 1,204,672, 400,846 | 518,340 674,456 | 1,183,000| 812,822| 605,205 
Average daily supply, 12,000,000 16,178,000 11,000,000 9,613,000 15,581,000 51,450,865 22,000,000 [23,241,000 '12,283,000 [39,120,000 19,532,000 |15,482,000 [23,688,000 |35,974,0C0 '33,767,C00 20,337,((0 
gals. | | 
Consumption per head Bie 2317 | 40 49 39 55 | 75 28} 44°35 30°21 49 -03 30°22 35°52 30 58 41°72 33 $1 
per day, gals. | | 
Whether supplied by sravitation, pumped zravitation gravitation gravitation pumped gravitation|gravitation -- pumped _ pumped | pumped | pumped | 
gravitation or | | p.e. | 
pumped pumped | } | 
Capitalcost of works £ 1,143,253 3,457,332 | 2,943,618 | 903.343 | 1,277,369 3,525,000 | 440,000 | 4,521,684 | 1,293,415 | 3,090,761 1,778,460 | 1,009,567 | 1,902,004 | 3,713,482 2,897,631 | 1,611,S64 
Annual revenue £ 61,145 | 215,258 | 145,507 | 48,827 104,061 204,216 | 19,289 | 268,445 158,530 | 340,886 | 203,823 167,733 | 267,772 | 560,044 | 253,973 | 242,136 
Annual expenditure— | | | Es 
Maintenance... £ | 18.878 |! 55,681 8,094 | 4,536 29,228 |) 53.609 f 1,600 46,948 40,163 151,657 83,677 45,707 86,520 185,107 94,119 82,781 
Management... £ f ~~?” (13,883 2,766 | 2,023 | 4,000 |f fl. ee 41,720 11,827 26,588 15,502 13,188 16,628 41,563 14,070 22,050 
Interest charges £ 30,270°; 109,762 91,571 | 17,563 | 48,053 92,854 10,955 153,301 24,096 45,145 12,400 3,468 15,500 63,338 70,164 15,000 
Sinking fund... £ 8,764 6,934 21,330 | 6,148 | 12,405 54,337 2,150 27,670 1,721 3,313 -- 
Other charges £ 1,200 342 | 15,826 14,315 10,614 4,430 3,524  115,775* 92,244*| 105,370*| 145,811* 75,620*| = 122,305* 
Total ey 2 59,112 186,602 | 139,587 | 44,585 | 104,300 | 205,230 19,289 | 268,639 | 158,530 | 340,886 | 203,823 | 167,733 | 267,772 | 560,044 | 253,973 | 242,136 
Charges— | } | 
Ordinary domestic ls. in £ By house 10d.in£) dd.in£ | 6d. in £ 6d. in £ | 74d. in £| 93d.in£| Is. in £ | 93d. in £ By Is. to | 93d.in£| 1s.in£ | 93d. in £ 
rate schedule | £3 5s. per | } | schedule /1s, 6d. in £ 
| annum | 6d.to | 
Meter rate, per 54d. to 10d) \64d. to 9d.) 7d. 6d. | 4d. 2d. to 33d. Gd. ls. 6d. 6d. to 9d. 6d. to 74d. 6d. to 9d. | 6d. to 9d. 
1000 gals. | | | | | | 
* Dividends. 
Water Supply Systems in America (1898). 
Mileage of mains | | | | Annual expenditure. Charges. 
j laid. Con- Whether Ganital cost | - 
| mains. mains. | | } | tenance. | or | 
| Miles. | Miles. | Number. | U.S. gals. | Gallons. | | £ | £ | | 
Allegheny, Penn. ... | 130 | 120,000 | 30,000,000 250 All pumped | | 51,020 | 1,993 — | ¢ 6-roomed house £2) 5d. 
| | | fe | yer annum | 
Brooklyn, N.Y. 39°6 | 578-6 1,119,000 | 93,£63,231 | 4,880,000  386,0C0 | 209,000 | 150,000 83,000 | — | 447,009 changed on width 
| | } | | and height of, 
| | | | buildings 
Cambridge, Mass. ... | 114°25; 90,000 7,650,000 | 85°7 | | 1,120,473 | 61,911 | 15,222) 24,970 20,781) — | 60,923 | 16s. per house to 10d. 
Chicago, Ill. ... ... asc BOL 1637 2,000,C00 | 273,972,603 | 137 * 6,044,190 | 617,483 | 364,708 40,465 — | — | 405,173 | Charged on width) 2d. to 5d. 
| | | | height 
Cincinnati, Ohio... ... ...) 3°5 | 378°2 405,000 | 38,345,325 | 94°67 2,058,844 | 159,213 | 88,470 12,186 36,256 | 29,214 157,136 | By rooms 10d. 
Cleveland, Ohio. .:.| 59 455 375,000 | 51,839,816 | 148°5 1,679,296 | 128,404 | 39 444 20,600 — | 60,044 | By rooms 2gd. 
Detroit, Mich. 553 289,592 | 39,092,252 135 1,200,000 | 67,72) | 19,358 | 13,904 23,772 | 2,959 | 59,983 | Ss. per family 8d. to 
Grand Rapids, Mich. 127 67,509 12:702,763 | 189 | | 970,084] 18, 7,531 | 7,825, — — |  15,356.| 16s. per family 
Milwaukee, Wis. ... ... ... 326 250,000 | 26,000,000 104 | ys | 974,130 92,175 | 26,280} 12,999 35,250 | 8,294 82,823 | 4s. per room 3d. 
Minneapolis, Minn... ...) 15° | 251 200,000 | 18,000,000 90 | | 854,400 49,850 | 20,991 | 15,800 1,500 | 38,291 | &s. per room 4d. 
Montreal, Canada... ... 9 23 299,270 | 19,856,000  65imp) | 1,776,266 | 156,452 | 30,974 4 = — | Equals 1s. 6d. in £'74d. to Is. 3d. 
New York, N.Y. ... 1451-79 3,550,000 | 350,000,090 122 for i gravitation 22,129,600 | 1,281,400 | 375,987 | 590,584 144,000; — | 1,110,571 — -- 
| 85 for } | 
| imp. | | 
Omaha, Neb.... ... ... ...| 20 190 150,C00 | 14,000,000 | 934 | All pumped | | 5-roomed house 24s. |5d. to 1s, 54d. 
Philadelphia, Pa. ... ... ...) 146°6 | 1131 °3 | 1,250,000 | 275,C00,000 | 220 | 2 7,001,009 | 613,133 | 299,199 No scparate account | 299,199 | 20s. per dwelling 22d. 
Pittsburgh, Pa. | 53 | 298-9| 218,C00| 49,852,584 | 228 | Pumped to | 1,335,603 | 152,200] 42,220 56,216 24,621 | 123,057 | Rated by rooms | 4d. to 10d. 
| | | reservoir 
Portland, Oregon ... ... ...| 30 | 135 65,000 | 16,000,000 | 250 Gravitation 781,364 59,151 6,676 | 29,000 cS 11,476 | 50,152 | 24s. per family 5d. to 1s, 3d, 
Providence, R.Id.... 21°8 | 293 | 170,200] 9,148,993 | 54 Pumped | 1,283,540 | 100,520 | 16,825 | 70,183 17,724 — | 104,732 | 24s. per house 10d. 
Richmond, Va. | 5-4 | 942) 70,600 | 9,992,814 | 143 Pumped to | "500,000 31,600 | 7,000 Cost all paid | 16s. to 32s, to 74d. 
| | reservoirs | ' | 
Rochester, N.Y. 277°2 | 175,00 | 12,500,000 | 72 Gravitation | 1,402,958 | 79,592 | 22,494 | 5,00) 77,494 | Min. 16s. 7d. 
| | | 
Syracuse, N.Y. | 19 157 100,000 | 7,956,000 | 79°56 | Gravitation| 833,693 | 61,931 | 36,910; 26975 — | — 63,885 | 20s. per house Equals 94d. 
Troy, N.Y... 3 57 70,000 | 10/500,000 | 147. gravitation| 258,619 | 20,509 | 11,770| 1,992 3,930 | 2,233 | 19,925 | 20s. 25ft. frontage} 
| & pumped | 
Washington ... ... ... ...| 66 280 | 263,070 | 47,000,000 | 179 12 p.c. 2,000,000 — = = 50,000 | 14s. 16ft. frontage 
| | | pumped | | | 
CATALOGUES. Baldwin Locomotive Works, Philadelphia, U.S.A.——Illustrated | d’Encouragement pour |’Industrie Nationale, on Tuesday ae 
Chap- 


The Consolidated Telpherage Company, Broad-street, New 
York.—Circular describing a system of electric tubular despatch. 

Hill, Clarke, and Co., Boston and Chicago.—1900 catalogue of 
drilling and boring machines. This is a handsomely appointed 
catalogue, printed in three colours. The illustrations are all wood- 
cuts of high quality. ‘ 

Alldays and Onions’ Pneumatic Engineering Company, Limited, 
Birmingham.—Catalogues of Roots’ blowers, smiths’ hearths, grind- 
stones and troughs, vices, stocks, taps, and dies, and moulders’, 
house, and smiths’ bellows, 

The Westinghouse Brake Co., Limited, Pittsburgh, Pennsylvania, 
U.S.A.—Illustrated catalogue of combined tramcar braking and 
heating apparatus, Newell’s patent. The apparatus includes a 
double-power brake consisting of two distinct brakes for electri- 
cally-operated tramcars and an electric heating system deriving its 
energy otherwise wasted. 


pamphlet containing detailed descriptions and engravings of the 
locomotives exhibited by these works at the Paris Exhibition. The 
exhibits comprisé an express passenger locomotive of the ‘‘ com- 
pound American” type built for the French State Railways, and 
a goods engine of the ‘“‘ Mogul” pattern built for the Great 
Northern Railway of England. A section of the pamphlet is 
devoted to a description of the material shown by the,Standard 
Steel Works. 


THE Lava STEAM TURBINE.—The Laval steam turbines illus- 
trated and described in our impression for the 15th inst. have all 
ae manufactured by La Société de Laval, 48, Rue de la Victoire, 

aris. 

TRON AND STEEL INSTITUTE.—In accordance with previous 
announcements, the autumn meeting of the Iron and Steel Insti- 
tute will be held at Paris under the auspices of the Société 


Wednesday, oo 18th and 19th, 1900. Mr. Henr 
man, who was honorary secretary at the meetings of the Institute 
in Paris in 1878 and in 1889, has kindly placed his office, 10, Rue 
Laffitte, at the disposal of the Institute. His manager, Mr. Henri 
Vaslin, who took a prominent part in organising the previous 
meeting in Paris, has consented to act. as honorary local secretary, 
and an influential Reception Committeeis being formed. Arrange- 
ments will be made for visiting the different sections of metallurgy, 
mining, machinery, and railway plant at the Exhibition, under 
expert guidance; and Mr. Henri de Wendel, Bessemer gold 
medallist, has kindly intimated his intention to invite a limited 
number of the members to visit the works of his firm at Joeuf and 
Hayange, after the meeting. Contemplated arrangements for the 
entertainment of the members are in progress, and will be 
announced in due course. For completing the arrangements it is 
necessary that the ber of bers likely to take part in the 
meeting should be known without delay. The seyretary should be 
addressed on the subject at once. 
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OPERATING ECONOMIES IN CENTRAL STATION 
PRACTICE.* 


IN every central station there rows up a characteristic system 
of practices, good, bad, or indifferent, due partially to peculiar 
environments, and partially to the ability of the operating force. 
Through natural selection the best of these practices are gradually 
crystallised and become the unwritten code of rules for the direc- 
tion of the internal affairs of the station. 

Some of these practices, while the very best for that station in 
which they originate, may prove very unsatisfactory when trans- 
planted into other stations ; yet it is largely due to the cordiality 
with which central station managers impart to, and adopt on trial 
from each other new methods, that ihe present rapid improvements 
in operating details are being made. 

It is in the hope that some of the methods hereinafter outlined 
may be new and feasible in other places that the suggestions are 
fered. 
on und waste.—The saving and renovating of waste and oil is an 
ever-present and variously-handled question in all stations. Some 
simply use the waste until it is oil-soaked and then burn it under 
the boilers ; others go to the other extreme und use wiping towels, 
which are carefully saved, washed, and used overagain. We favour 
a middle course, using a good quality of waste, first on the finer 
arts of the machinery, and then for coarser work, after which it 
js put through a washer consisting of a train of rolls, over which 
hot water is running. This extracts nearly all of the oil and much 
of the dirt. The oi] and water are caught in a receptacle, the oil 
separated and passed to the oil purifier, and the waste is put into 
the drier. This drier consists of a sheet iron box 30in. square and 
6ft. high, filled with shelves, one above another, made of wire 
netting and spaced about 10in. apart, for the reception of waste to 
be dried. The case stands a few inches from the floor, and in the 
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bottom, which is open, isa steam coil. A door occupies one full side, 
and to the top is connected an 8in. galvanised pipe leading to the 
boiler breeching, for the purpose of inducing a draught. The whole 
thing is quite simple and inexpensive, yet it will thoroughly dry a 
charge of 200 1b. of damp waste in a few hours, This dry waste is 
somewhat harsh and knotty, but has better absorbing qualities than 
new waste, and we use and wash it over and overagain. In practice 
the oilers are allowed but #lb, of new waste on a shift to keep a 
1200 horse-power engine clean, but they are allowed ali of the 
washed waste they want. 

In separating oil from waste it is difficult to say which is the by- 
product and which the direct  poosseag as from 1001b. of ole 
waste we get 40 1b. each of oil and waste, and one product is about 
as valuable as the other. The amount of engine oil used at our 
Harrison-street station has been reduced to the lowest. possible 
minimum, I think, as it amounts to only about 50 gallons of new 
oil each month. This is obtained by catching and re-refining all the 
lubricating oil used on our machinery, which is quite readily possible 
on vertical engines. The drains from our crank-pits are carried 
down into the oil refiners, and the oil from the waste is all saved 
and put through a process which makes it better than new oil. 
This may sound like an exaggerated statement, but I will explain 
later on why it is better than new oil. I have spoken of 
oil refiners, and of refining the oil, instead of filters and 
filtering the oil, for the reason that we have no filters and do 
no filtering, but purify the oil by settling and boiling. Our 
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filters consist essentially of three tanks, as shown in Fig. 1, 
the first of which receives the oil from the engines mixed with 
cylinder drips and water from journals, &c. When this enters the 
first tank, which is, say, half full of water and half full of oil, 
the water and oil separate ; the water goes to the bottom, where 
it is drawn off through a trap ; the oil goes to the top and is drawn 
off through an overflow. rom the first tank the oil flows toa 
second tank, in which is a steam coil under a pressure of, approxi- 
mately, 100 1b. This is for the purpose of heating the oil up to 
about 250 deg., at which temperature the water is driven off in 
the form of steam. Owing to the surface tension of the oil around 
the small globules of water which is held in suspension with it, the 
water will not vaporise at a lower temperature, This tank is of 
such a capacity that the oil is about two days in passing through 
it, From the second tank, the oil goes into the third tank, where 
it is allowed to stand about the same length of time, and where 
any sediment it may contain will be deposited. From the third 
tank the oil overflows into a large storage tank, where it is kept 
until it is drawn off to be used. Few of those who have not 
looked into the matter would realise how much water will be 
absorbed and held in suspension by oil which contains a small trace 
of animal matter, and: how difficult it is to break up the combina- 
tion, once it is formed. Those of you who operate oil filters may 
have sometimes wondered at the accumulation of grease in 
them ; this grease being a soft jelly-like substance of the consis- 
tency of warm lard, or perhaps even thicker. This grease is no 
more than a combination of mineral oil, a small trace of animal 
oil, and about 40 per cent. water, and if it were placed in a 
vessel and heated up to about 250 deg., the water would be driven 
off, perhaps with explosive force if heated too rapidly, but if the 
work is carefully done the water can be separated, and what is 
left would be the best kind of lubricating oil, containing a small 
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trace of animal oil, and in our case all the cylinder oil from which 
the animal oil is derived ; and it is the mixture of the cylinder oil 
with the engine oil which gives it its heavier body and better 
lubricating qualities. The oil which is expressed or washed out 
from the waste apparently contains more cylinder oil than that 
which comes from the engine drains, and on this account those 
who throw away their waste not only lose the waste but the 
richest part of the oil, which is contained in it. That this amount 
is considerable will be seen from the fact that from every 100 lb. of 
oily waste we get about 40 Ib. of clean waste and 401b. of oil. 
Cylinder lubricaticn.—The question of cylinder lubrication was 
once a very perplexing one for us, but after studying and experi- 
menting, we settled the question in such a way that it has not 
been open for several years. We had great trouble with cylinder 
oil, and had difficulty in finding an oil which would lubricate a!] of 
the cylinders of our triple-expansion engines from one lubricator. 
We have not found po an oil, and do not expect to. We could 
findjam oil which would lubricate the high-pressure cylinder, and 
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we could find an oil that would lubricate the low-pressure, but we 
could not find a combination which would lubricate all of thecylinders 
perfectly. We have therefore adopted an oil which will lubricate 
the high-pressure cylinder excellently, the intermediate moderately 
well, while the low-pressure shows only a slight trace of oil, but as 
there is no cutting or scratching in the low-pressure while it runs 
dry, and as the high-pressure cylinder makes a prompt and 
vigorous protest if allowed to run dry for a few moments only, we 
have —— the oil which will give the best results in the high, 
and let the low be content with what it gets. 

The results of our experiments have convinced us that the 
only oil to use in a non-jacketed cylinder, where it would come 
in contact with very wet steam, is one which is very highly 
compounded. It must also be an oil of a high fire test, and 
the reason why it does not lubricate the low-pressure cylinder 
as well as the high, in our opinion, is that the temperature 
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of the steam in the ow-pressure cylinder is so low that the oil 
will not remain atomised in the steam, but washes down and com- 
bines with the water of condensation which has formed in the 
other two cylinders, and passes through the low in an emulsion 
with the water. To prove this theory I have tried the plan of 
mixing a cylinder oil of a high grade and high flash test with a 
light oil of low flash test, and feeding it through one lubricator 
through all three of the cylinders. The result shows a fair trace 
of oil on the walls of the low-pressure cylinder, and we ran our 
engine with this kind of cylinder lubrication for several months, 
but finally decided that the best results for the entire engine were 
obtained with that oil which gave the best lubrication in the first 
cylinder. We now use a heavily-compounded high fire-test oil, fed 
into the steam pipe near the throttle. We find that a gallon of 
oil so fed will give good lubrication for a 1200 horse-power engine 
for twelve hours. Views seen a compound engine of this capacity 
fed at the rate of nearly a gallon an hour without obtaining satis- 
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factory lubrication, the whole trouble lying in the fact that the 
oil was not adapted to the particular conditions under which the 
engine was working, and I think this may account for the un- 
measured praise or unstinted abuse which different brands of good 
oil receive frem different engineers ; and I think, furthermore, 
that the difference between a good oil and a poor oil made from 
high fire-test stock lies almost wholly in the amount and kind of 
compounding. 

Hours of work.—In arranging an operating force and the pay-roll 
of the central station, the superintendent should aim, as in all 
other matters, to get the maximum of results, and still keep every- 
thing harmonious, with the least expenditure of money. Todo 
this he should carefully arrange his force so that he would at all 
‘times have men enough to take care of the amount of work on 
hand, and at no time have a surplus of help over what is uired 
to take care of the work to be done. Also his scale of wages should 
be carefully graded, so that the operatives doing the same class 


of work should receive the same pay, and that the rate of pay to 
the different classes of workmen should be in proportion to the 
skill, responsibility, or manual labour required. Further than this, 
a considerable saving in money can be made by paying the opera- 
tives partially in hopes and promises. By this I mean to have a 
well-defined and well-known line of promotion, and each one know 
his position in that line, and that his chances for promotion depend 
upon his ability, fidelity, and length of time in the service. Any 
really good, ambitious young man is ready to begin work at the 
bottom of the ladder, and will work along contentedly on small 
wages if he is assured that the promotions to come will be awarded 
upon the above terms, and not by favouritism. The most de- 
moralising and disorganising practice that can be introduced into 
a central station is to put a new man, the relative of some official, 
or the friend of some politician, into a desirable position over 
the heads of equally good men who have borne the drudgery and 
hard work of inferior positions, hoping and expecting that when 
there was a vacancy in a better position they would have th2 pre- 
ference. 

In many stations the force is divided into a night gang and a 
day gang, the day gang going off as the night gang comes on, and 
vice versd. I donot know that this practice is as general now as it 
was formerly, but I never thought it was weil adapted in central 
station work. In the first place, the hours are too long, and in 
the next place, it does not give the best distribution of labour. 
The number of men in the station does not vary according to the 
load. The practice which we instituted several years ago, of bringing 
the men on one or more at a time an hour or so apart, and letting 
them off in the same way, we find can be made to exactly meet the 
requirements of an uneven load, and enables us to rotate the 
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different men of the same class through all the different shifts 
during the course of one or two months, thus making the work 
and the hours of all exactly alike in the cycle. At the end of 
each week the schedule is made up for the week to come, for each 
of the different classes of operatives interested, and this is posted 
on Saturday night, so that as the men go off work on the following 
Sunday it is known what shift each will have during the coming 
week. These schedules are altered from week to week, increased 
or diminished as regards the number of men, and changed in form 
to conform to the varying conditions of the load curve. 

To illustrate by a set of December schedules. The problem to 
be solved is to arrange the schedule so that there will be at any 
time enough men for the work, without having too many men 
around at other times, and, furthermore, to arrange the shifts so 
that none will be obliged to go home between the hours of one and 
six in the morning. As we are not sure what the load will be from 
day to day, or a week ahead, we are obliged to provide men erough 
to take care of what we assume will be the reasonable maximum. 
It is, of course, impossible to meet the requirements exactly with- 
out breaking a man in two and using the pieces in non-consecutive 
times of the day ; but with a little care and study it is possible to 
arrange the schedule to very nearly meet the exact requirements. 
Take, for example, the firemen’s schedule for the week commenc- 
ing December 18th, 1899, as shown in Fig. 2. We start at mid- 
night with five firemen; two of these are relieved at one o'clock 
by two other men who come on at that time. As the load from 
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midnight until six o’clock is quite irregular, owing to the variable 
amount of charge required by the battery from day to day, we 
have rather more firemen on during this period for theamountof work 
done than we have during other times of the day. At six o'clock 
in the morning the load begins to pick up, and has nearly reached 
its morning maximum by nine o'clock. To take care of this our 
force of firemen is increased by one man each at six, seven, and 
eight o’clock, there being by that time eight men on, and the force 
is held at the number until one o'clock in the afternoon. During 
this time several men come on and others leave, but the number 
at work remains the same. The slight drop of the load at noon is 
not followed by a corresponding change in the number of men, 
but it is taken advantage of asa slight breathing spell, and gives 
the men an opportunity to clean fires and eat their dinners. 
After the mid-day drop in the load there follows a gradual rise 
until four o’clock, which we anticipate by bringing a man on 
at one and another on at two; at four o'clock the load 
rises abruptly to the maximum shortly before five. We provide 
for this by bringing three men out at three o’clock to get their tires 
in good shape ready for this hard pull, and finally, at four o’clock, 
the last man comes, which brings the total number of firemen on at 
this time of the day up to’ fourteen men. After five o’clock the 
load gradually declines, until midnight, when it is only about one- 
fourth as high as it was at five. Owing to the way in which the 
men have been brought out, their shifts are finished so that the 
force is automatically decreased in proportion as the load decreases, 
and we have during the day worked twenty-one firemen, who have 
altogether burned about 210 tons of coal, and have been so distri- 
buted that we have at all times had an excess of one or more men 
for the work, and none have been overworked. Fig. 3 shows the 
load curve for December 21st, and also what we may term the fire- 
men curve for the same day, which shows at a glance how nearly 
the size of the firing crew was adapted to the requirements. 

Fig. 4 shows the oilers’ schedule for the same week, and Fig. 5 
shows how nearly the number of oilers were proportioned to the 


amount of work to be done on December 21st. 
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The fuel question.—The greatest possibilities for saving or wasting 
about a steam plant are undoubtedly in the coal pile, but as it is a 
dirty proposition and many of its features not well understood, 
the subject does not receive the consideration to which it is 
entitled. The average ambitious engineer will spend much time 
and care on his engine to be sure that the indicator cards are 
perfectly symmetrical, that the points of cut-off are equal, that the 
release is in time, and that the compression rises to meet the 
admission in a smooth, rounded curve. This is proper and com- 
mendable, yet the same time spent in studying the conditions of 
combustion in his furnace might show him a way to make a saving 
in fuel fourfold greater than is possible in the final refinements of 
the indicator cards. 

A fireman whose wages amount to, say, 20 cents an hour will burn 
during that time fuel costing ten and tifteen times as much as his 
wages. It would not be possible by any sort of driving to save 
half of the wages, but it is readily possible, by properly watching 
and instructing the fireman, to save double his wages in coal, In 
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the first place, great care should be exercised in the selection of 
the coal to be used. I believe that the cheapest coal is that kind 
which has the greatest amount of combustible for the least amount 
of money, provided the furnaces are of the proper kind and ample 
in capacity to make the required amount of steam for them. The 
very cheapest kind of [Illinois screenings, costing less than 
1°50 dol. a ton, will not have less than 10,000 British thermal 
units a pound, and the very best of eastern lump, costing 4 dols. a 
ton, will not have more than 14,000 British thermal units a pound. 
This means, then, that for equivalent heating qualities the cheap- 
est screenings cost about half as much as the high-grade coal. 
Having selected the coal, the next problem is how to burn it 
properly. Itis commonly understood that 12 Ib. of air are needed 
to properly burn 11b. of coal. It is also commonly supposed that 
in practice about twice this amount of air passes through the fire, 
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but just how much actually passes and under what conditions are 
the best results obtained are impossible to determine without 
making analyses of the flue gases. Fortunately this has now 
become a very simple operation, and one which can be performed 
and understood by anyone competent to take charge of a large 
boiler-room. These tests often show the most surprising and 
disappointing results. The analyses are made to determine the 
percentage of carbon dioxide in the flue gases. Under perfect 
conditions it can run as high as 20 per cent., but it is not unusual 
to find samples running as low as 2 per cent. of dioxide. This 
brings down the economy, for two reasons: First, the gas in the 
fire-box is diluted with an excess of cold air and cooled down, and, 
secondly, the amount of gas, being increased in volume, passes 
through the boiler more rapidly and does not give up so much of 
its heat. It is almost a paradox that within reasonable limits the 
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more the gases are cooled down in the furnace by the admission of 
excess of air the hotter they will pass away from the boiler. The 
two causes of excess of air in the flue gases are, first, running 
boilers on too light loads, and, secondly, careless firing. 

In a station where the load is much higher for a few hours than 
during the rest of the day, the tendency is to have too many 
boilers in service during the period of light load. ‘The natural 
result is that the fires are run thin; the grates get bare in places 
and a great volume of air is drawn in, and only a small portion of 
it comes in contact with the fuel. 


Careless firing is always a flagrant waste of fuel. An engineer 


may be aware that he is not getting the results which his tests lead 
him to believe he should have, and yet, in a boiler-room where 
several men are working, it is exceedingly difficult to fasten the 
blame on any one of them unless one can examine the chips the men 
make, or, in other words, the flue gases. To follow intelligently 
the work of the individual fireman, we have installed in our boiler- 


small current of gas from a boiler breeching. The weight of this 
gas, changing with its composition, moves a pointer across a dial, 
thereby indicating continuously the varying percentage of carbon 
dioxide in the flue gas. From this device are run individual pipes 
to the breeching of each boiler, and all is so arranged that samples 
may be drawn from several boilers and tested in a few minutes, or 
a ceeenenee test may be made of the performance of any one 
iler. 

Readings taken from this instrument at regular and short 
intervals, when plotted, form a curve which is a very comprehensive 
record of the conditions of combustion during the time of observa- 
tion. A few of such curves | submit herewith. Fig. 6 shows the 
results of a test made to determine the relation between boiler 
efficiency and percentage of carbon dioxide. The results show that 
within the limits tested the two are almost directly proportional. 
Fig. 7 shows the results of skilful and even firing. Fig. 8 shows 
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the result of careless and uneven firing. Fig. 9 shows, first, what 
occurs when a fire is cleaned in a leisurely manner, the dioxide 
dropping to 1 per cent.; then followed a charge of coal, which got 
the furnace in good working condition; but as the fire was not 
replenished during the next fifteen minutes, it burned so thin that 
it is doubtful if the boiler was making steam at all. The latter 
part of the curve shows the automatic improvement in the fireman 
as soon as he observed that he was under surveillance. Figs. 10 
and 11 show how the work of a fireman may be improved by giving 
him intelligent instruction. 

The above are a few of the methods we have adopted for reduc- 
ing operating costs. 

Some of them may appear trivial, but when we consider that 
100 dols. saved is 100 dols. added to the surplus, which is as good 
as a 500 dols. increase in the gross earnings, and that to add 
500 dols. monthly to the gross earnings would require an investment 
of, say, 25,000 dols.—when we consider this we may realise what a 
valuable asset is an engineer who is prolific in methods for keeping 
costs down or is ready to adopt such methods from others, 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Paddle-wheel suction dredge.—For maintaining the navigable 
channel of the Mississippi River, and cutting through the bars and 
shoals which are continually forming and shifting, the Mississippi 
River Commission maintains a fleet of dredgers and other vessels. 
Most of the dredges are uf the hydraulic or suction type, operated 
by centrifugal pumps, and are handled by large paddle-wheel tow 
boats. The newest dredger, however, is self-propelling. The hull 
is of steel, 192ft. long, 44ft. beam, 70ft. wide over the guards, or 
on the deck, and 7ft. deep, with a draught of 4ft. The hull is 
strengthened by four lattice girder truss frames, and six transverse 
bulkheads. The well for the suction pipes at the bow is 33ft. 
long, and 25ft. wide. All the machinery is on the main deck, 
enclosed in the superstructure, and in the upper deck are the river 
engineers’ offices, and the quarters for the crew, officers, and 
engineers of the vessel. The dredging machinery consists of a 
32in. centrifugal pump, with a five-bladed wheel or runner, 6ft. 3in. 
diameter, driven by a pair of horizontal tandem compound con- 
densing engines, with cylinders l6in. by 20in. and 26in. by 20in. 
The 32in. suction pipe is suspended from a shear leg over the well, 
by which it is oaks phe’ lowered, and along this pipe is a jet pipe 
with lin. nozzles for loosening the sand at the mouth of the 
suction pipe. The 30in. discharge pipe is built into the hold, and 
emerges by an elbow at the stern, being connected to a discharge 
line of 30in. pipes with flexible couplings, each pipe being 50ft. 
long, and carried on swivel on the deck ofa pontoon. The paddle- 
wheels are 21ft. diameter, each driven by an independent 
horizontal engine, with cylinders 22in. diameter, and 6ft. stroke. 
Steam at 170 lb. pressure will be supplied by seven boilers, 44in. 
diameter, and 30ft. long, outside fired, each boiler having four 
llin, return flues. The two funnels are 42in, diameter, 70ft. high 
from the grates. 

Large contracts for steel, &cc.—The contract for the steel work for 
the New York underground railway has been let to the Carnegie 
Steel Company, and will include 74,326 tons of structural steel— 
joists, channels, angles, &c., and 4060 tons of rails. The structural 
work will include 22,439 tons of rolled joists, 20,466 tons of riveted 
work, 7921 tons of columns, and 23,500 tons of steel viaduct. This 
immense amount of steel is more than that contained in the great 
Forth Bridge. The Memphis, U.S.A., cantilever bridge contains 
8000 tons, and the thirty-storey Ivins office building, in New York, 
contains 9000 tons of steel work. The notable feature about this 
contract is that it was taken by one firm in the regular way of 
business, and that all the material will be made at the works of this 
firm, in routine with the manufacture of steel work on innumerable 
other contracts, large and small. The new suspension bridge now 
being built over the East River, at New York, will contain 47,000 
tons of steel, of which 7000 tons will be in the cables, suspenders, 
&c, The long-projected bridge across the Hudson River is estimated 
to require 150,000 tons. Next to the steel, the most important 
contract for the underground railway is that for cement, 1,500,000 
barrels, of which 1,250,000 barrels will be Portland cement, while 
the annual output of Portland cement in the United States in 1899 
was 5,000,000 barrels, and 2,250,000 barrels were imported besides. 
The cement will aggregate about 300,000 tons, and will be used to 
make 490,000 cubic yards of concrete. The steel and concrete will 
represent by far the greater part of the completed railway. The 
excavation will amount to 1,700,000 cubic yards of earth and 
1,290,000 cubic yards of rock, all of which must be carried away, 
except 773,000 cubic yards of earth used for back filling. The 
concrete will bé covered with a waterproof envelope of 160 acres, and 
the rails will lay 57 miles of railway track. 

Methods of handling coal.—In large power stations with an out- 
put of over 2000 horse-power, head ahewe must be eliminated as 
far as possible, and this has led to the devising of many ingenious 
machines for the automatic handling of coal and ashes. Where 
the plant is convenient to a canal, river, or railway siding, the coal 
is readily unloaded by sectional buckets, which travel up a curved 
jib and discharge the load into hoppers, from which narrow-gauge 
wagons are filled. In cities sometimes, the coal from railway or 
street wagons is shot into a bin, whence a chain bucket conveyor 
carries it up to an overhead storage pocket of over 1000 tons 
capacity, the buckets discharging at any point in the length of the 
pocket. From the pocket the coal descends through vertical pipes 
into the boiler-room cars, or upon the floor, or into the automatic 
stokers, The coal may be hen weighed in the wagon or in a 


required, it may be screened before reaching the pocket, 
larger pieces then going toa pair of cracking rolls to be broke, 
up. In many cases long stretches of conveyors are requj “4 
passing under streets, buildings, &c., to bring the coal from the 
point of supply to the point of storage, and perhaps another 
conveyor is required to bring it from the storage to the built” 
room, The same conveyors may generally be used to handle the 
ashes, this being done by the return side of the endless conyeyop 
The planning of the conveyor plant is often a difficult probit 
and is the key to the situation for the easy, rapid, and economica| 
handling of coal and ashes in large quantities, For smaller plants 
of 500 to 2000 horse-power, various forms of conveyors, with 
discharge spouts from the storage pockets, are in use ; and even 
for smaller plants the use of cars and tramways is far superior to 
the use of wheel barrows, Sometimes the cars run on narroy. 
gauge lines, and in other cases they are suspended from an oyor. 
head tramway or trolley. In either case one man can easily moyg 
a considerable quantity of coal. 


THE IRON, COAL, AND GENERAL 
OF BIRMINGHAM, WOLVERHAMPTON, ANp 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE imbroglio in the East, added to the continued reports of 

competition from America, tended to upset the market this 

—Thursday—afternoon in Birmingham. Sellers, however, are not 

taking fright wholesale, and decline to follow the market down as 

much as might be expected. The Unmarked Manufactured Iron. 
masters especially are pas on a bold front, and £10 10s, to 
£10 15s, is still quoted for common bars on the open market, 

Sales, however, are being made 5s, a ton below this, and unless 

this is done few orders can be secured. 

In the absence of forward orders to back up sellers, prives of 
most descriptions of finished iron are easier. The Unmarked Bar 
Association, and the Hoop and Strip Makers’ Associations, only 
maintain prices with difficulty. Marked bars are quoted £11 10s.; 
Earl Dudley’s brand, £12 2s. 6d.; best merchant bars, £10. 1is,; 
and North Staffordshire bars, £10 10s. Hoops on the open market 
stand at £11 ; gas tube strip, £10 5s, to £10 10s.; and nail rod and 
rivet iron, £10 15s. to £11 5s. Marked bar makers find the home 
demand quiet, but the works are fully occupied, and shipments 
are good. Orders for bars and other descriptions of finished 
material for the Cape and Natal, which were placed just before 
the war broke out, and have since been suspended, are now being 
renewed, with requests that the goods may be forwarded as expe- 
ditiously as possible. At present indications point to the main. 
tenance of prices on the basis of £11 10s. for best bars. 

The sheet iron trade is standing the | i demand better than 

some other branches, and makers are not generally short of work. 

If there is any return of the hot weather, sheet iron supplies will 

run short. 

Galvanised corrugated sheets are £14 10s. to £15, f.o.b. at out- 
ports, of 24 wg.5 while black sheets of 27 and 28 w.g. are £10 
és. 6d. to £11 2s, 6d. at galvanisers works, and material of 24 w.g, 
£10 5s, to £10 10s. nominal. : 

The pig iron market wasexcited this afternoon owing tothe sudden 
advance in Glasgow warrants. The question wasasked, ‘‘ Have the 
bulls been successful in engineering a corner ?” and further enlighten- 
ment on this pressing point is eagerly awaited. Pending informa- 
tion, business to-day was largely suspended. Buyers are standing 
off the market, and to make sales producers have to grant con- 
cessions, Northampton and Derbyshire forge pigs scarcely 
command more than 70s., though some sellers of the latter declare 
they are getting 71s. 6d. North Staffordshire forge pigs are 
72s. 6d. upwards, and South Staffordshire 70s. to 72s. 6d., with 
part-mine 72s. 6d. to 75s, nominal. 

American steel billets are mentioned as £6 5s. Liverpool, which, 
with the carriage to this district, would mean about £6 12s. fd. 
per ton delivered here. By the side of this local makers are sti!l 
asking from £7 to £7 5s. for Bessemer, and in some cases, where the 
order books are well filled and employment is not likely to le 
scarce until well on to the end of the year, business is declined 
unless at £7 10s. The fact that quotations still remain about £7 or 
more is due to the knowlege that it is difficult to get deliveries of 
American material, and, further, that orders are only accepted on 

rompt cash terms and on condition that the specifications shall 

. for large yuantitics. Local makers of steel bars and of sections 

for girder and constiuctive work find business rather quiet, though 

they are very well supplied with orders, and in some cases see no 
prospect of slackness this side of Christmas, 

The fuel question continues a serious one. Several of the leading 
colliery owners in the Cannock Chase and South Staffordshise 
districts have advised customers that there will be no alteration of 
coal prices this summer. ‘The demand for coal for manufacturing 
panes shows no diminution. and some of the house coal pits are 
veing run for the supply of steam coal. Coal merchants have 
been advised by the railway companies of a slight increase in the 
carriage on coal, to come into force on July Ist. The coke trade 
is still active, and prices very high. Compared with the prices of a 
month ago, some descriptions of coke show a further advance of 
1s, to 2s, per ton. Best Welsh furnace coke is quoted as high as 
35s. 6d., delivered into the Birmingham district, and best Durham 
coke 39s. 9d. per ton, delivered to stations either in Birmingham 
or South Staffordshire. Of late the carriage of coke from Durham 
to this district has been increased by the railway companies 10s. 

r ton. 

P The pumping engines of the South Staffordshire Mines Drainage 
Commissioners must at any cost be kept going, for it is mainly 
owing to the splendid pumping machinery which this body 
possesses that the chief portions of the South Staffordshire coal- 
field are kept from being entirely water-logged. The cost of 
slack to keep the engines running has enormously increased of late, 
5s. 9d. per ton having to be paid for what was got before the 
present trade revival at 1s. 9d. This makes a difference to the 
Commission of many thousands of pounds, and it was mainly to 
meet this increased cost that the joint Court of Arbitrators and 
Commissioners at Dudley on Wednesday, when they made their 
award for the year, July Ist, 1900, to July Ist, 1901, found them- 
selves obliged to raise the rates payable by the mine owners all 
round, despite the protests of a large number of appellants. 
These engines, however, are vital to the coal trade of the district, 
as without them many collieries would be quite drowned out. 
Another find of coal is reported in Warwickshire. After upwards 
of two years’ exploration, coal has been discovered on the Pack- 
ington estate of the Earl of Aylesford, at a locality known as 
Weirden, eleven miles in a south-easterly direction from Bir- 
mingham. The estate embraces upwards of 8000 acres, and 
important developments may be expected. An 8ft. 6in. seam of 
coal has been struck some 633 yards below the surface, and it is 
believed that it will prove very valuable. 
An extraordinary meeting of the Patent Nut and Bolt Company 
was held at Birmingham on the 20th to consider the proposed 
uisition of Lord Wimborne’s Dowlais and Cardiff ironworks 
and collieries. Mr. Arthur Keen presided, and shareholders 
attended from all parts of the country. The chairman, in moving 
the resolution voluntarily winding up the company and appointi 

a liquidator with power to purchase the Welsh undertakings an 

form a new company, explained that the amalgamation would 

ensure a large output of steam coal for home and export, besides 
large and regular supplies of Spanish hematite ore, pig iron, an 
steel. Lord Wimborne’s offer was most advantageous, and they 
would have good value for the million and half purchase price. 

The capital of the new company was three millions, the existing 

shareholders receiving for each £10 ordinary share ten £1 ordinary 

shares, two £5 preference, and £20 debenture stock in the new 
company. Colonel Williams seconded the resolution, which was 


room a device called the econometer, through which is induced a 
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there is necessarily rather more of the common qualities of 
NOTES FROM LANCASHIRE. round coal on the market available for steam and forge purposes, NORTH OF ENGLAND. 
(From our own Correspondents.) and although these are not at all over-plentiful, consumers are in (From our own Correspondent.) 


Manchester.—The present position may perhaps be best described 
as remaining one of suspended animation, so far as new business 
coming forward in the market is concerned, Activity is well main- 
tained throughout the principal iron-using industries, and de- 
liveries of material already bought go on freely, in most cases 
taking away practically all that makers and manufacturers are 

roducing, but consumers still hold back from further purchases. 
tenerally they are running out their contracts to the utmost limit 
pefore even entertaining the question of renewal, and in many 
instances where contracts are completely exhausted they are pre- 
ferring for the present to buy on from hand to mouth. All this is 
evidence of a prevalent feeling of distrust with regard to the future, 
which possibly the threatening Eastern outlook has tended during 
the past week to still further intensify, whilst there is more or less a 
general apprehension as to the effect of American competition, 
which is looked upon as more than probable at no very distant 
date. Already American competition is making itself felt in some 
descriptions of manufactured material, chiefly steel, but as regards 
raw material it can scarcely be said that American pig iron is just 
at present really competing to any appreciable extent in the 
English market. It is rather in some of the foreign markets, 
which till recently have been ange buyers of English iron in con- 
siderable quantities from this district, that the competition of 
America is just now exercising the chief weakening effect, and 
although brought about indirectly, the result is still the same as if 
American iron were coming largely into the English market direct, 
as it is tending to throw a good deal of iron on the hands of 
English makers which otherwise would have gone abroad. 

‘he attendance at the Manchester Iron 'Change meeting on 
Tuesday was not more than moderate, and there was a general 
unsettled depressed tone throughout the market. Inquiries of any 
kind were extremely small, and in pig iron business of any moment 
beyond immediate pressing requirements was apparently almost 
impracticable ; buyers who would usually order 500 tons or 
upwards were content to take truck loads, and where business of 
any greater quantity was obtainable merchants were again cutting 
prices, especially where contracts for forward delivery could be 
secured, al and district makers have not given way furtherto any 
appreciable extent, but they are booking so little that their prices 
are scarcely more than nominal, Delivered Manchester, Lanca- 
shire makers still quote about 80s., less 24 ; Derbyshire about 78s. 
to 79s., with Lincolnshire ranging from 73s. to 74s. net for No. 3 
foundry ; these prices are, however, only being got on small special 
lots, as merchants for any quantity are sellers at lower figures, 

rticularly in Lincolnshire brands, Forge qualities, delivered 

/arrington, remain at about 74s. 6d., less 24 for Lancashire, and 
72s. 8d. net for Lincolnshire, with, however, none of the large 
users just now buying even at these reduced figures. 
Middlesbrough iron is easier, and could be bought readily 
at 76s. 4d. to 76s, 10d. net delivered by rail Manchester ; 
although nominally some makers’ quotations are about 2s. above 
these figures. For Scotch iron there are also low quotations ; 78s. 
to 78s. 6d, net represent about the current market prices for 
Fglinton and Glengarnock, delivered Manchester docks, but there 
have been some special cuts in the market for one or two moderate 
parcels, deliveries of which extend over the next few months. Of 
American pig iron there is rps nothing of any weight offer- 
ing on the market here ; what was bought earlier on by merchants 
has been mostly sold, and what further quantities may come 
forward is at present altogether problematical. 

The position in the finished iron trade, so far as bars are con- 
cerned, continues strong. Notwithstanding some reported weak- 
ness in South Staffordshire, and the very low figures at which the 
common Belgian bars are now being offered, both Lancashire 
and North Staffordshire makers are in a position to be quite 
independent. Generally they have orders on their books that will 
carry them over the next three or four months, and the specifica- 
tions coming forward are taking away all they are making. Con- 
sequently they hold firmly to their full list rates of £10 5s. to 
£10 10s, per ton delivered here, and are indifferent to any business 
just now passing them, which, however, is comparatively small. 
Hoops meet with a steady demand at the association rates last 
quoted, Sheets still show indications of weakness, and although 
makers would probably not quote under £11 5s., anything like 
large orders would be tempting. 

The steel trade continues in a somewhat unsettled condition ; in 
certain classes of goods, such as billets, rivet iron, and steel, soft 
bars and rods, and various descriptions of structural material. 
American makers are competing at much under lish prices, but 
in other descriptions of material English makers and manufacturers 
are holding their own. Hematites vary a good deal according to 
brand, quotations ranging from about 92s, 6d. to 96s., less 2}, for 
No. 3 foundry delivered here. Local made billets are quoted 
£7 5s. net, but could be bought as low as £7; steel bars range 
frem £9 10s, and £9 12s, 6d. to £9 15s, and £9 17s. 6d., with boiler 
wee still quoted at £10 5s., although in the open market they can 
ve bought for less, 

In the metal market the downward move in raw material has 
led to a partial reduction in the list rates for manufactured goods, 
this representing a drop of jd. per pound in brazed brass tubes, 
rolled brass, and brass and copper wire. Manufacturers report 
very little new business coming forward except of quite a hand- 
to-mouth character, but they are mostly very well situated as 
regards orders on the books, which are quite sufficient to keep 
them going for a considerable time forward. Delivered in this 
district quotations are now as under :—Solid drawn brass boiler 
tubes, 9d.; solid drawn brass surface condenser tubes, 104d.; 
copper tubes, 1]14d.; brazed copper gas and steam tubes, 11}d.; 
brazed brass tubes, 9?d.; common rolled brass, 7#d.; common brass 
wire, 8d.; copper wire, 10d. per pound. 

The usual monthly returns of the engineering trade unions show 
a continued exceptionally small proportion of unemployed members. 
The Amalgamated Society of Engineers has now less than 1°8 per 
cent. of its total membership on unemployed benefit, representing 
an appreciable reduction on the previous month’s returns, The Man- 
chester delegate reports that trade continues fairly good and likely 
to remain so for some time, any falling off being chiefly in the 
textile machine shops, The unemployed list, he adds, is in a 
‘healthy state,” only 14 per cent. signing the vacant-book. In the 
Steam Engine Makers’ Society there are about } per cent. of the total 
roll on donation, with practically none on the ks locally, The 
United Machine Workers’ Association, the bulk of whose members 
areconnected with the Lancashire branches, has under 1 per cent. of 
its total membership on trade donation, whilst in this district the 
proportion ayerages about 1 per cent. At Horwich, Barrow-in- 
Furness, Gorton, Ashton-under-Lyne, Blackburn, Lancaster, 
Crewe, Bolton, Wigan, Hyde, and Liverpool, the society’s 
branches report no members receiving support. Out of fifty-four 
branches only six describe trade as ‘‘dull” or “bad.” 

Mr. Win. Cooper, of London, has been elected assistant secret- 
ary of the Amalgamated Society of Engineers by a large majority 
over his nearest competitor, Mr. Albert Roxby, of Portsmouth. 

For some descriptions of fuel there is a lessened inquiry, but as 
this is attributable entirely to the season of the year, it has no 
bearing whatever on the actual trade position, and no really 
material change can be reported in the coal market here. The 
present restricted requirements for house-fire purposes are here 
and there causing the better qualities of round coal to accumulate, 
but as stocks are excessively low, collieries are rather anxious than 
otherwise to replenish these during the summer months, and 
consequently are not attempting to push any surplus supplies 
on the market. From some of the outside districts the better 
qualities of round coal are, perhaps, being offered more 
freely, with prices here and there cut below recent full 
quotations, but this in no way influences Lancashire collieries, 
who are exceedingly firm at the prices that have been ruling 
of late. With lessened requirements for house-fire purposes 


a better position to cover their requirements than of late, with the 
result that there is now an absence of complaints of short supplies 
which were so prevalent a few weeks back. Prices are fully main- 
tained at recent quotations, 13s. to 13s, 6d. being the average figures 
for good ordinary qualities of steam and forge coal at thepit. Engine 
classes of fuel are also rather more plentiful on the market, not 
so much because of any increased supplies coming from Lancashire 
collieries, but mainly on account of outside districts sending 
surplus quantities into this market. Quotations at Lancashire 
collieries, however, remain firm on the basis of 10s. 6d. for common 
to 11s. 6d. for the best qualities of slack at the pit mouth. 

Shipping busines is moderate with fair inquiries in the market 
for coastwise cargoes for next month, and prices are steady at the 
official basis of 14s, 6d. for unscreened to 15s. 3d, for screened steam 
coal delivered Mersey ports. 

Coke continues in active request, with prices for both furnace 
and foundry qualities strong at full recent quotations, 

Barrow.—There is a steady business doing in the hematite pig 
iron market, and makers are so well sold forward that they are not 
following the ups and downs of the warrant market, but are quot- 
ing firmly 82s, 6d. to 85s, for mixed Bessemer numbers net f.o.b. 
They have very little non-available for early delivery. Warrant 
iron has ranged during the week between 77s. 6d. and 79s., and is 
now at 78s. 6d, net cash sellers, buyers 6d. less. Stocks have been 
further reduced during the week by 7506 tons, and they now total 
up to 66,214 tons, or a reduction since last Christmas of 131,633 
tons. There are 45 furnaces in blast, as compared with 42 in the 
corresponding week of last year. 

Iron ore is very strong in tone, and business is being done on a 
large scale, but much difficulty has arisen on the question of 
supplies, seeing that the Roanhead mines are idle owing to a strike 
which has thrown 350 men idle. There is, as a consequence, a fuller 
draw on Spanish ores. Prices this week are very steady at 18s. 
for good ordinary sorts net at mines, and 22s, for Spanish iron 
ore, 

In the steel trade there is considerable life, and orders are still 
being plentifully offered for heavy and light rails, hoops, tin bars, 
billets, slabs, and general merchant steel, while the demand for 
ship plates remains very easy. There is, however, a very large 
tonnage of orders on hand, and business is likely to remain busy 
ry i considerable time. Prices are very firm, with heavy rails at 

10s, 

Shipbuilders and marine engineers are very busy, and the gun- 
mounting department is very actively employed indeed. Orders 
in the latter branch are especially brisk. 

The work of deepening the Ramsden Dock sill at Barrow, which 
was delayed on account of an accident, is again being proceeded 
with. An enlarged cofferdam, some 300ft. recta By the old 
one, is being put down to supplement the latter, and in four 
months it is expected to be completed, so that the long delay at 
first expected will be obviated. 

Coal and coke are in strong demand, and prices are firm at full 
rates. 

Shipping is very busy, and exports of pig iron during last week 
reached 14,677 tons, and of steel 7708 tons, being an increase of 
5977 tons of iron and 4138 tons of steel, over the corresponding 
week of last year. The aggregate shipments this year now total 
up to 381,866 tons of pig iron and 196,157 tons of steel, being an 
increase of 145,571 tons of pig iron and a decrease of 33,112 tons 
of steel, compared with the corresponding period of last year. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE coal trade in South Yorkshire remains as last reported. 
There is a ready market for all the output, and values are still 
showing an upward tendency, the most extraordinary feature being 
that, although we are now in the middle of summer, house coal 
threatens to get dearer still. The frequent holidays taken of late 
have contributed towards lesser production, and thus strengthened 
the market, while another cause has been numerous disputes at 
district pits. This week nearly all the pits in the county were set 
down for the miners’ demonstration at Barnsley on Monday, 
and very little work was done on Tuesday. There is a steady 
demand for house coal for all markets, and it is clear that 
as consumption must have declined the merchants are ordering 
freely to get stocks in hand. Notices are being issued to 
the effect that the present price list will not hold good beyond the 
end of July. Several merchants are advising customers to stock 
before the end of June, anticipating that the advances to railway 
and gas companies may also cause house coal to rise. Best 
Silkstones are now making l4s, 6d. to 15s. per ton; Barnsley 
house, 14s, 6d. to 15s. per ton ; nuts from 13s. 6d. per ton. Con- 
tracts for house coal for six months exhibit an advance of 5s. per 
ton over last year’s prices, Steam coal is still exceptionally firm, 
the inland demand being fully maintained, while for export the 
call is abnormal. Barnsley hards are fetching 15s. 6d. to 16s. 6d. 
per ton. Engine fuel scarce in all sorts, and values still getting 
firmer. Nuts are 12s, 6d. to 13s, 6d. per ton; slack from 10s. per 
ton. Coke at the ovens realises in blast furnace qualities from 
22s. 6d. to 24s, per ton. 

Railway coal contracts continue to be placed, the latest 
being the Lancashire and Yorkshire Railway Company, its price 
for best Yorkshire brands being 16s. per ton at the — The gas 
companies are also arranging for fresh supplies, the advance in both 
instances being on the basis of 5s. to 6s. per ton more money. As 
the railway companies are recouping themselves to some extent by 
raising parcel and package rates, and excursion fares, whilst rigidly 
insisting on luggage being charged for, the gas companies are 
advancing prices of coke and adding 3d. to 6d. per 1000 cubic feet 
to their charges for gas. 

At the East End the large works keep very busy in the armour- 
plate and forging ete, while the call for railway material 
1s fully maintained, France being at present an important customer 
for tires and other railway goods. The present high prices, 
however, are certain to check demand in both the railway and 
marine departments. Indeed, it is known that the construction of 
several large steamers and other vessels is being delayed for a time 
in the hope that easier terms may be obtained for the work. 

The slackening in the crucible steel industry previously men- 
tioned appears to be more generally felt. Several of our leading 
steel firms report a weakening both on home and foreign account, 
the French and German markets being exceptionally languid, while 
there is also less doing with the Australasian markets, ere is a 
pretty general idea that steel prices will fall, in sympathy with the 
drop in iron, and this impression is inducing customers to restrict 
their orders to what they actually need. Swedish iron and steel 
still keep dear and scarce, chiefly owing to the cost of charcoal, 
which is more than double what it was in 1898. 

The Sheffield Rolling Mill Proprietors’ Association have issued a 
circular stating that they are exceedingly sorry at being compelled 
to issue a new price list, which has already come into operation. 
The reason for this circular is stated to be the extraordinary ad- 
vances in the price of coal. This is only one of the many side 
results which have followed the sharp upward rise in the value of 
fuel during the last few months. 

Mr. Alfred Johnson, colliery owner, of Manor House, Silkstone, 
near Barnsley, was killed on the Great Central Railway, near 
Penistone, on Saturday. The 10.39 a.m. train from Barnsley was 

ulled up near the Barnsley Junction, close to his destination, and 
& alighted. Unfortunately, he did not observe the approach of 
the express from Penistone to Barnsley, and was caught while 
crossing the line, being killed on the spot. Deceased, who was 
forty-two years of age, was the owner of a new pit, called West 
Silkstone, near Barnsley, 


THE course of the pig iron warrant market this week has been 
more erratic than ever, and has almost put a stop altogether to 
legitimate business. The fluctuations have been ine by shillings 
than pence, and ordinary buyers, being unable to gauge the 
market, confined their purchases to what they required for early 
consumption. Not for many months has so little been done as is 
being done at the present time. The market is too unsettled, and 
the prospects too uncertain, to lead consumers to buy for forward 
delivery, especially at this season of the year, which is always a 
quiet one. What complicates matters is that the prices of the 
various warrants are not moving in sympathy, for when Scotch 
have improved, Cleveland have fallen, and vice versd. A few days 
- Scotch warrants had got to within 8d. of Cleveland, but on 

onday the difference was increased to about 3s., which on Tues- 
day was reduced to 1s. 4d., and on Wednesday to no more than 
43d. It is quite impossible, under circumstances like the present, 
for regular consumers to see their way to operate. 

Cleveland pig iron makers are not following the prices of 
warrants ; they are keeping pretty much to a fixed price, as they 
are well supplied with contracts yet, and the absence of new orders 
does not seriously affect them, more especially as they are not 
accumulating any stock, for the current deliveries more than take 
up the present production, and the withdrawals from the public 
warrant stores are increasing. Thus the stock of Cleveland 
warrants in Connal’s stores on Wednesday night was 16,904 tons, 
3387 tons having been taken out during the previous week ; and of 
hematite pig iron only 823 tons remain in the store, 1154 tons 
having been delivered out during the week. The total exhaustion 
of the stock in the public warrant stores thus seems to be within 
measurable distance, yet when the last season of prosperity com- 
menced there were 130,000 tons of Cleveland iron and 110,000 
tons of hematite in the public stores in this district. 

The exports of pig iron from the Cleveland district have some- 
what improved during the last fortnight, but they fall a good deal 
short of those of March and April. Still they are ,: toa June 
average. It is satisfactory to find that though the shipments of 
Cleveland iron to Scotland are only half of what are usual in 
ordinary times, they still reach 600 tons per day, and it is evident 
that Scotch founders must have a certain proportion of Cleveland 
iron whatever its price. It has been a good deal dearer than 
Scotch for months past. The shipments to the Continent have 
slackened, and, indeed, are very much below those of the early 
spring. The total exports of pig iron from the district up to 

ednesday amounted to 69,375 tons, as compared with 64,867 tons 
last month, and 90,269 tons in June, 1899, to 20th. There is a 
considerable falling off in the shipments of steel, but that is not 
owing to a slacker trade—it is caused by a strike of stevedores at 
Middlesbrough dock, from which a large quantity of the steel rails 
are generally shipped. These stevedores, who have been on strike 
a fortnight, only a short time ago had their wages raised from 7s. 
to 8s. per day, and now not content with that they are modest 
enough to insist upon a further shilling advance, which their 
employers cannot see their way to grant. 

Makers have this week been quoting 69s. per ton for early f.o.b. 
deliveries of No. 3 Cleveland pig iron, and have been able to 
realise it even when Cleveland warrants were down at 67s. On 
Wednesday some of them raised their figure to 69s. 6d., but there 
was no pressure to sell. Second-hands sold as low as 68s. 6d. on 
Tuesday, but have since raised their price to 69s., as they have so 
little to dispose of. The prices named for forward delivery are 
purely nominal, as neither sellers nor buyers will anticipate the 
future. Certainly consumers will not give as much for forward 
as for prompt delivery. No. 4 foundry has been sold at 68s., and 
grey forge at 67s. The value of these qualities is not so much 
influenced as that of No. 3 by the fluctuations in warrants, as there 
is none stored in the public warrant stores. 

East Coast hematite pig iron holds its own very well in the 
market, and makers are not influenced by the lower prices of 
Cumberland hematite. They are asking several shillings per ton 
more, and, what is more, have obtained what they quoted in some 
cases. While ordinary Cleveland pig and Cumberland hematite 
have been decreasing in value, the price of East Coast hematite 
has been at least stationary. For mixed numbers 87s. has been 
the general price, and this has been realised. Some of the pro- 
ducers have this week got the highest price that has ever been 
recorded in their books. It must remembered - that when the 
prosperous times of 1871-4 were ruling scarcely any hematite 
pig iron was produced in the North-East of England ; indeed, 
only one or two firms had furnaces making it, and the 
statistics of that time did not distinguish it from ordi- 
nary Cleveland iron. The Cleveland hematite pig iron maker 
at present is in a decidedly better position than his com- 
petitor on the West Coast, for here all have plenty of orders, 
and are under no necessity to seek out more. oreover, the cost 
of production here is less than on the West Coast, as in one item 
alone—coke—the producer in the latter district has 5s. per ton 
more to pay for the carriage, the bulk of which he obtains from 
Durham, like the Cleveland ironmaster. Besides, there is 71,000 
tons of hematite in the public stores in Cumberland and Lanca- 
shire, against only 823 tons in this district. The lowest price 
taken here this week by makers was 86s. Second-hands were a 
short time ago offering at 85s., but they appear to have ceased, as 
they may not be able to carry out their contracts. Rubio ore has 
been raised in value by 6d. per ton, merchants asking 21s. 6d. per 
ton delivered at wharf on Tees or Tyne, this rise being brought 
about by the raising of the freights from Bilbao. 

With finished iron and steel manufacturers trade is undoubtedly 
somewhat quieter, as consumers are holding off, and very few 
orders have been booked for some time. There is, however, no 
slackening of operations at the works, for the order books are still 
well filled. That things are not so brisk as they were is shown by 
the fact that consumers can get theirorders executed more promptly 
than for a long time, and if they buy they can count upon having 
their orders completed somewhere near the date which they stipu- 
late. Besides this consumers find producers better to deal with as 
regards extras than they have been for two years past. Common 
iron bars are quoted at £9 10s, per ton; best bars, £10; double 
best bars, £11; iron and steel ship angles, £8 7s. 6d.; iron ship 
plates, £8 10s.; steel ship plates, £8 7s. 6d.; iron sheets, singles, 
£10, and doubles, £10 5s.; steel sheets, singles, £10 12s. 6d., doubles, 
£10 17s. 6d.; all less 24 per cent. f.o.t. Heavy steel rails may be 
bought at £7 10s. net, being thus somewhat easier than they were ; 
while steel railway sleepers are about £8 15s. net, and cast iron rail- 
way chair, £4 17s, 6d. net at works. 

n Tyneside a number of the iron and steel works, as well as 
the engineering and shipbuilding establishments, will be closed for 
ten days, viz., from Tuesday night of this week until the end of 
the week, on account of the visit of the Prince of Wales to New- 
castle this week, and Newcastle races next week. The holiday is 
somewhat inconvenient for the employers, as they are generally 
busy, but they preferred to stop Pie rather than have their 
establishments partially employed. There has been a great deal 
of lost time lately on account of holidays, and the men not turning 
up to work, and operations have been considerably disorganised in 
consequence. The long-continued prosperity has bad a rather 
demoralising influence on a considerable proportion of the men so 
far as their attention to their work has been concerned, and latterly 
their patriotism has been the excuse for a large amount of 
idleness. 

The North - Eastern Railway employés are again moving 
with a view of having their wages and hours revised, of course in 
the direction of higher wages and shorter hours, though it is only a 
comparatively short time since this matter was settled. A confer- 
ence of delegates representing all of the system has been 
held this week at Darlington, at which it was agreed that the time 
had arrived when a general demand should be made for 2s. pe 

week advance, and that time and a-quarter should be paid fo 
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night duty. The men employed in the company’s carriage de- 
partment are taking action by themselves, for they have decided 
to apply for 1s. advance for mechanics receiving 30s. and upwards ; 
1s. 6d. for those receiving 29s. 6d. ; 2s. for men receiving 29s. and 
under ; labourers and strikers ls., and 2s. for those receiving under 
20s. a week. 

Work is suspended at nearly all the dry docks on the lower 
reaches of the Tyne for three weeks, use of a strike of 
painters and shippers, and at Tyne dock a considerable number of 
men have struck work, because their demand to be paid by the 
hour instead of by the day has been refused. At the Forcett 
Limestone Quarries a stoppage of work has also occurred, because 
the men who have hitherto used blasting gelatine were provided 
with a supply of blasting powder, which they refused to use. The 
limestone obtained 7: ieee is mainly used at the Cleveland 
blast furnaces. The Lambton Collieries Company conceded an im- 
mediate advance of 1s. per week to mechanics above thirty years 
of age employed at the Lambton ine Works, 5 per cent. 
advance to journeymen under thirty, and 1s. per week to smiths, 
strikers, and labourers. 

The coal trade has been busier than ever this week, consumers 
pressing strongly for deliveries, as the supply will be short next 
week on account of the holidays in Tyneside, when a considerable 
proportion of the collieries will be off. The quantity ordered for 
shipment this week has been in excess of the number of vessels 
ready to take it. The market has accordingly been very firm ; in- 
deed, prices tend upwards. For best steam coals, 17s. 6d. to 18s. 
per ton f.o.b. has to be paid, and for smalls 12s. 6d. to 13s. There 
is an excellent inquiry for steam coal, among the buyers being the 
British Admiralty for 50,000 tons, the Norwegian Admiralty 
for 6000 tons for July-August shipment, and the South- 
Eastern Railway Company for 200,000 tons to be delivered 
over the next twelve months. Gas and coking coals cannot be got 
under 17s. for best sorts. Unscreened bunker coals are sold at 
15s. in Northumberland, but Durham coalowners ask 16s. to 16s. 6d. 
Best foundry coke for export is at 33s. to 34s. f.o.b., and medium 
blast furnace coke at 29s. at the furnaces ; this latter is being paid 
for delivery over next half year, and thus while pig iron prices are 
declining, those of fuel are advancing, and manufacturers of the 
coke see no reason why they should not put up their prices when 
they can without difficulty dispose of all they can produce, and at 
about the prices they ask. The demand on export account is very 
heavy. At South Medomsiey Colliery arrangements are being 
made for increasing the output from 300 to 1000 tons daily. At 
the South Garesfield Colliery Company’s Esther Pit, Hamsterley, a 
new shaft is being-sunk. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has again this week been in an 
uncertain and irregular condition. News cabled from the United 
States has been almost entirely of an unfavourable nature, and 
buyers have been keeping out of the market here, except for the 
most urgent wants. Business has been done in Scotch warrants 
from 66s. 6d. to 65s. cash, at 65s. for delivery in twenty-three days, 
and 64s. 44d. to 64s. 9d. one month. Cleveland warrants have 
changed hands in small quantity at 68s. cash, and 67s. one month. 
There have been transactions in Cumberland hematite warrants at 
78s. 6d. cash, 77s. 8d. for delivery in one month, and 78s. fourteen 
days. It is all but impossible to sell pig iron for future delivery 
except at prices which show a considerable reduction on the cash 
rates, The prices of Scotch pigs are from ls. 6d. to 2s, per ton 
lower than they were a week ago. 

Several of the Scotch makers’ brands of pig iron are so scarce 
that they are practically not on offer ; but the prices of makers’ iron 
generally are again materially reduced, compared with last week’s 
figures :—Govan, f.o.b. at Glasgow, No. 1, is quoted 68s. 6d.; 
No. 3, 67s, 6d.; Monkland, not quoted ; Carnbroe, No. 1, 75s. ; 
No. 3, 72s.; Clyde, No. 1, 83s. 6d.; No. 3, 74s.; Gartsherrie, 
No. 1, 84s.; No. 3, 74s. 6d.; Calder, No. 1, 86s.; No. 3, 76s. ; 
Summerlee, No. 1, 87s. 6d.; No. 3, 77s. 6d.; Coltness, No. 1, not 
quoted; No. 3, 77s.; Glengarnock, at Ardrossan, No. 1, 82s.; 
No. 3, 73s. 6d.; Eglinton at Ardrossan, or Troon and Dalmel- 
lington at Ayr, Nos. 1, 74s. 6d.; Nos. 3, 72s.; Shotts, at Leith, 
No. 1, not quoted; No. 3, 77s. 6d.; Carron, at Grangemouth, 

vo. 1, 88s.; No. 3, 78s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4238 tons, compared with 6560 in the corresponding 
week of 1899, 

_In the course of the past week there has been a further reduc- 
tion of 5000 tons in the stock of pig iron in Glasgow warrant 
stores, making the total decrease since the beginning of the year 
127,000 tons, and bringing down the total stock to 118,190 tons. 
Stocks have been decreasing, and are exceptionally light, in the 
North of England as well as in Scotland, om at the same time the 
production of iron is greater than it was at this time last year. 

There are at present $5 furnaces in blast in Scotland, compared 
with 83 twelve months ago ; and of the total 40 are producing 
hematite, 39 ordinary, and six basic iron. 

The position of the raw iron trade is at present quite exceptional. 
The output is at the highest, stocks are being rapidly depleted, 
the shipments are better than usual, and yet the market is 
irregular, and prices have been falling. Two causes are believed 
to be mainly responsible for this remarkable state of things, viz., 
the shrinkage of demand, and increase of stocks in America, and 
the very high cost of production here. 

The abnormally high price of coal is undoubtedly a serious 
menace to trade at present in the Scottish manufacturing districts. 
The manufacturers of iron and steel goods have been for some 
time required to incur costs for fuel and labour, especially the 
former, which admittedly in many instances render the making of 
profits an impossibility. 

Within the last few days the high price of coal—which is expected 
to become still higher, as regards the better qualities of splint—has 
been a subject of conference among manufacturers in the West of 
Scotland, who have been seriously considering the desirability of 
closing down their works, rather than continue to lose money 
through the excessive rates now charged. The impression seems 
to be that unless a reaction soon arises in the coal trade, the stop- 
page of works will become inevitable. A few weeks hence the annual 
trade holidays will have arrived, and not a few manufacturers are 
gy anticipating these as likely to afford them temporary 
relief, 

Efforts are being made to increase the imports of American steel 
for manufacturing Bin, omni and several thousand tons of this 
material are reported to have recently found their way into works 
within the neighbourhood of Glasgow. Whether this trade will 
expand or not is altogether a matter of cost. We may be sure 
that sentiment will not be allowed to have anything to do with the 
matter. Consumers are prepared to buy in the cheapest market, 
whether that market is a home or a foreign one. 

The coal trade is about as strong as ever. The coal shipments 
from Scottish ports in the past week have amounted to 222,7 
tons, vompared with 199,948 in the preceding week, and 196,510 
in the corresponding week of last year. The total increase in these 
shipments for the year, to date, is fully 900,000 tons, or 25 per cent. 
over those of the corresponding period of last year. It was ex- 
pected that the exports would have fallen off before now, but the 
trade has proved ipentee than had been generally foreseen. As 
coal masters have been fully employed, there has been little varia- 
tion in prices. 

The eight hours labour day is oceupying the attention of the 
colliers, and there is a very general opinion in support of its uni- 
versal adoption. Masters and men have been conferring on the 


WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE transfer of Dowlais to a Birmingham company—though it 
will, for a time at least, have Lord Wimborne in connection with 
its enlarged field of enterprise—has called attention to some of 
the other great works of South Wales and Monmouthshire, and 
especially to Ebbw Vale, which is known to have a deeply-seated 
interest in Manchester. The statement of a profit last year of 
nearly £200,000, and the decision of the directors to contine the 
dividend to 6 per cent., are subjects now to the front amongst 
moneyed men, especially amongst the shareholders, who openly 
object to the figure, and submit the wisdom of giving 10 per cent., 
especially, as some add, that the present year’s income promises to 
be in excess of the past. But in financial circles in Newport 
and Cardiff I hear favourable comments on the soundness 
of the policy shown by the directors. Ebbw Vale must be kept in 
a line with the leading works, and the fact that £50,000 has om 
devoted to improvements shows that there is a good deal to be 
done. With respect to the future it is a matter of certainty that 
the price of coal will limit the railway demand for rails, except for 
urgent renewals, and the prospects of the tin-plate trade are not 
such as to give a hopeful view of tin-bar requirements. 

The Tredegar iron and coal report just issued is as satisfactory as 
that of Ebbw Vale. Probably it will please the great body of 
shareholders more as regards the dividend. The ew were 
larger than in any previous year ; the output of coal larger, the 
make of coke a record one. The profit on working accounts total 
£104,147 17s. 10d., and the directors recommend a dividend of 10 
per cent., namely, 15s. per share on A _ shares and 10 per cent. 
on B stock. Two new mills will start forthwith on merchant 


iron. 

Ebbw Vale, associated with the Darbys when Dowlais was pro- 
minent with its Guests, Cyfarthfa with its Crawshays, and Ply. 
mouth with its Hills and Fothergills of Aberdare, appears to be 
renewing its youth. It has a fine coalfield and wide connection. 
It is currently stated that 150,000 tons of coal have already been 
sold at pit mouth for 17s. 6d. for railway use. 

Railways will have to be worked with the keenest skill this year. 
As the old contracts work out, new ones are being entered upon 
with difficulty. Coalowners are not inclined to make concessions 
in the face of the improved wages and heavier outlay for all re- 
quirements. On ’Change, Cardiff, Saturday, it was stated openly 
that one contract for the year had been entered upon at 21s, 
Government agents are active this week for bunkering coal. 

In all parts of the district the coal trade is in a vigorous condi- 
tion, the steam kinds especially so, and the only slight falling off 
in shipments has been due to non-arrival of tonnage. House coal 
is a little weaker in demand and price. Last week Cardiff sent 
freely to coaling stations and foreign destinations. Swansea 
exceeded its late averages by despatching 50,201 tons. Newport 
sent foreign 57,415, and 11,879 tons coastwise. Swansea was also 
brisk in pitwood exports, sending away over 13,000 tons, including 
two good cargoes of 1750 tons to Genoa and 2700 to Trieste. In 
this industry Cardiff keeps well in line. Last week it sent away 
an average export, 1607 tons going to St. Rosabi. 

In coke there is no abatement either in demand or price. What 
would almost be considered a few years ago as singular as sending 
coals to Newcastle took place this week, Cardiff sending coke to 
Whitehaven. Amongst its foreign items was 1850 tons coke to 
St. Rosabi. The care exercised in the preparation of coke for the 
furnaces and in the manufacture has brought the proceeds of the 
ovens up to first-class efficiency. 

In pitwood, notwithstanding every exertion, supplies are short. 
One large firm in Cardiff and Newport has ten vessels actively 
engaged. Cargoes have comein during the week from France and 
Spain, several from Hennebout, Port l’Abbe, Port Louis, and 
VOrient, and Irish consignments are steadily increasing from 
Kinsale, Dungarvan, and Ballincurra. Swansea imported over 
1000 tons. 

On ’Change, Cardiff, mid-week coal prices ruled firmly as 
follows :—Best steam, 22s. 6d. to 23s.; best seconds, 21s. 6d. to 22s.; 
ordinary seconds, from 20s. 6d.; dry, 20s. to 21s.; best small, 
15s. 3d. to 15s, 6d.; seconds, 15s.; inferior, 14s. to 14s, 6d.; best 
Monmouthshire, large, 2l1s.; seconds, 18s. 9d. to 19s.; best house- 
holds, 21s. to 22s.; seconds, 18s. to 18s. 6d.; No. 3, Rhondda, 
22s. 6d. to 23s.; brush, 21s. to 22s.; small, 19s. to 20s.; No. 2, 
Rhondda, 17s. 9d. to 18s. 3d.; through and through, 16s. 6d. to 
16s. 9d.; small, 14s. 6d. to 15s. Patent fuel, 22s. to 23s. Coke: 
furnace, 33s. to 33s. 6d.; foundry, 36s. to 38s.; special, 43s. to 45s. 
Pitwood, 30s. to 35s, 

Swansea quotations :—Anthracite, 22s. to 22s. 6d.; seconds, 
hand picked, 20s. to 20s. 6d. ; best large, 19s. to 20s. ; red vein, 
15s. to 15s. 6d. ; rubbly culm, Ils. 3d. to 11s. 9d. ; steam, 21s. to 
22s. 6d. ; seconds, 18s, 6d. to 19s. ; bunkers, 16s. 6d. to 17s. ; 
small, 14s. 6d. to 15s. ; all delivered f.o.b, Swansea cash, thirty 
days less 24. House coals remain subject to arrangement. 

In the Swansea district several promising colliery movements 
are progressing well. I may mention some near Pontardawe, 
where three levels are being driven in, under the direction of Mr. 
P. George, M.E., of Llansamlet ; also to the North, the Messrs. 
Hedley have a large undertaking successfully in hand. 

Patent fuel prices at Swansea remain at 21s, 3d. to 22s, 6d. 
Coke, best furnace, 30s. to 3ls.; best foundry, 32s, 6d. to 35s. 
Iron ores, 20s. to 21s. ; pitwood, 28s. to 30s., in truck. 

The iron and steel trades continue vigorous, and with the influx 
of labour—from Ireland in particular—there has been less delay 
in completion of orders. Make is large in all directions, and 
during the week, in addition to consignments for home localities, 
2000 tons rails with 1400 tons coal left Cardiff for the Persian Gulf 
and Kurachio. One of the skilled employés left Dowlais this 
week for Hughesoffski Works, in Russia. 

Last week two experimental furnaces were started at the Barry 
Smelting Works; it is too early to state with what success, 
though upon this head little doubt exists. Eight more are to 
follow in due course. The works are well placed on the Sully 
Moors, in proximity to the new Commercial docks, and will 
employ a large number of men. They were visited a few days 
ago by Mr. Armstrong and other directors, 

Large quantities of pig iron continue to arrive from Glasgow, 
Millom, and Hartington. Swansea alone received over 2000 tons 
last week. Variation in prices continues to be the order of the 
day, hampering regular trade considerably. Large orders in 
finished iron and steel are evidently in suspense on this account. 
On Swansea Exchange mid-week, it was reported that Scotch 
warrants fell 1s, 9d. last week, and Middlesbrough 1s., but in 
hematite there had been a recovery of 6d. Latest figures are :— 
Scotch : Glasgow pig iron warrants, 65s. to 65s. 3d., cash: Middles- 
brough No. 3, Ghs.; other numbers in proportion. Hematite 
78s. 6d. for mixed numbers f.o.b., Cumberland according to brand. 
Welsh bars, £9 10s. to £9 15s.; angles at usual extras. Sheet iron, 
£10 17s. 6d. to £11. Steel, £10 15s. to £11. Steel rails, heavy 
sections, £7 7s. 6d. to £7 10s.; light, £8 10s. to £9 5s, f.o.t., 
sleepers, &c., according to section and specification. Bessemer 
steel, tin-plate bars, £7 5s. Siemens best, £7 7s. 6d. 

Tin-plates: Bessemer steel coke, 15s, 6d. to 15s, 9d.;_ Siemens 
coke finish, 15s. 9d. to 16s.; ternes, per double box; 28 by 20 c., 
30s, 6d., 33s. 6d. to 34s.; best charcoal, 16s, 6d. to 16s. 9d.; big 
sheets for galvanising, 6ft. by 3ft. by 30 B.» per ton, £15 to £15 5s.; 
finished black plate, £12 2s. 6d. to £12 5s.; Canadas, £11 12s. 6d. 
to £11 15s.; galvanised sheet, 24 g., £15 to £15 10s.; block tin, 
£138 5s. to £130 10s.; spelter, £20. Copper, Chili bars, £72 to 
£71 15s, Lead, £17 10s. 

During the past week the tin-plate works have been fairly busy. 
Out of 100 mills fifteen were idle from breakages, &c., two at the 
Midland, one at Duffryn, and one at Foxhole. These are still 
restive in many plates, and on Changes this week it was stated 


Gilbertson, of Pontardawe, offers 5 per cent. advance to the mill 
men on the condition “‘that they follow the machinery,” i, 
also concedes the week’s holiday per annum, one of the ite i 
asked for by the Union. On the eve of my despatch it was stated 
that others are conceding the same; one of them is stated to be 
Aberdulais, so once mB sl the month runs out the situation 
may improve. 

In the Swansea Valley the dispute at the Mannesmann Works 
has been ended by the return of the men on the same terms ag 
before, with the proviso that their demands are discussed, Mog. 
of the industries are on good work. 

During the week the dock business—Swansea—showed a satis, 
factory increase, 10,000 tons over the previous, and 7000 tons over 
corresponding week. In tin-plates the export was 93,703 boxes. 
receipts from works, 63,257 boxes. Stocks are now down {, 
184,597 boxes. This is regarded as a favourable sign, and not very 
likely to be followed by still larger declines in stock. 

Mr. Arthur Ellis, general manager, Corporation tramways, 
Bolton, has been appointed electrical engineer Cardiff tramway, 
There was a keen contest, Glasgow, London, Hull, Leeds, and 
Liverpool, having representative candidates. 

The Forest of Dean colliers have been conceded an advance of 
15 per cent. upon the standard of four years ago. 

A 20 per cent. advance has been given to the cokers of New 
Tredegar. 

Labour difficulties have Mts d up at the Bristol docks, anq 
1500 men were idle mid-week. An offer of arbitration has not 
been accepted, but it is hoped that terms will be arranged. Ong 
day this week a number of Cardiff hands went over to offer ger. 
vices, but were met by the Bristol ¢ockers, and paid to return, 
strike being on.” 

Mr. Arnodin, the engineer of the new transporter bridge which 
is to be erected over the Usk at Newport, Mon., has been directed 
by the Parliamentary Committee of the Newport Corporation to 
proceed at once with the plans and specifications, so that no delay 
may take place in carrying out the work. The bridge is identical 
with the one now in use at Rouen, and will be the first erected in 
this country. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal in good demand, and there is rather a better supply 
of ready tonnage on. House coal keeps in good request, and prices 
are very firm. Exports for week ending June 16th were :—Coal, 
foreign, 57,415 tons; coastwise 11,879 tons. Imports for week 
ending June 19th were: Iron ore, 6440 tons ; pig iron, 2290 tons; 
mar 180 tons ; deals, 2070 loads; pitwood, 3695 loads; 1 cargo 
slates, 

Coal: Best steam, 21s.; seconds, 19s.; house coal, best, 18s,; 
dock screenings, 15s. 6d.; colliery small, 14s, to 14s. 6d.; smiths’ 
coal, 16s. 6d. to1l7s, Pig iron: Scotch warrants, 67s. 74d.; hema- 
tite warrants, 81s. 44d. f.o.b, Cumberland ; Middlesbrough No. 3, 
69s., prompt. Iron ore: Rubio, 20s. 6d. to 21s.; Tafna, 19s, 64, 
to 20s. Steel: Rails—heavy sections—£7 7s. 6d. to £7 10s.; light 
ditto, £8 10s to £9 5s. f.o.b.; Bessemer steel tin-plate bars, £7 5s.; 
Siemens steel tin-plate bars, £7 7s. 6d.; all delivered in the district 
cash. Tin-plates: Bessemer steel, coke, lds. 6d. to ls. %d.; 
Siemens, coke finish, 15s, 9d. to 16s. London Exchange Telegram : 
Copper, £71 7s. 6d.; Straits tin, £138, Freights very firm. 


AMERICAN NOTES. 


(From our own Correspondent.) 
New York, June 13th, 1900. 

INDUSTRIAL expansion as to capacity is the order of the day, 
Despite the downward tendency in prices for several months, a 
great deal of capacity has been added in almost every industry. 
Our commercial authorities have trustworthy information of the con- 
templated purpose of the German Government to inaugurate a sys- 
tem of higher protection against the threatened invasion of American 
iron and steel mills. he President of the Danzig Chamber 
of Commerce has written to Philadelphia stating that this fact will 
create opportunities to establish mills on certain lines in Germany, 
We learn that the long-halted Hudson River Tunnel is to be com- 
»leted through the agency of a company to be financed in London. 

e Rockefeller interests have just tied up a large number of ore 
transporters, thus raising the ore transportation rates under the 
Carnegie contract. A railroad loop is to be built around the great 
iron-producing region of Alabama, and will act as feeder to eleven 
iron and steel centres of that State, furnishing much larger and 
more complete railway facilities. The volume of currency is steadily 
increasing, with the effect of reducing the rate of interest held on 
all other combines on this globe. ‘‘Call” money has been 1} per 
cent. all week, and ‘‘ time” money 34 per cent. The financial in- 
terests of the country have been well managed. Theaccumulation 
of money in the Treasury is rapid, and the only way to prevent 
the absorption of money to the detriment of trade is to buy out- 
standing bonds, Already, within a year, fifty-one million dollars 
worth have been purchased, and this autumn the further purchase 
of twenty-five million dollars worth of bonds will be made. 
There is nothing startlingly new in the iron and steel industry. 
The representatives of the great combinations in this city say that 
prices are gently receding, that production will be curtailed 
sufficiently to guard against loss, and that the outlook for the 
autumn season is better in consequence of the establishment of 
normal quotations. Consumption of iron and steel is oe | tempo- 
rarily checked. Blast furnace production will be reduced through 
the decline in pig, which forces old style furnaces out. Railroad 
building is active. All equipment plants are running full time. 
Conditions are right. The presidential campaign is not threaten- 
ing the usual disturbance to trade, simply because the purpose of 
the majority of administration friends is known. The cheapness 
and abundance of money will become an important factor just as 
soon as the ill effects of last year’s unfortunate boom are eradi- 
cated. The summer season promises to develop many elements of 
health, and a very early inauguration of the autumn trade is 
probable. 


TRADE AND BusINess ANNOUNCEMENT.—The Brush Electrical 
Engineering Company have appointed Mr. Edward A. Leeson to 
be works manager at their Falcon Works, Loughborough, in suc- 
cession to Mr. C, E, Hodgkin. 

Evectric HavLace.—This will be shortly adopted on the Dela- 
ware and Raritan Canal, in place of mule power. The system 
contemplates the use of automobile motors which are to travel 
along the towpath and haul the boats. Under the old system of 
mule traction the speed was about two miles an hour; with the 
hua system it is expected to make a speed of about five miles an 
our. 
Tue PopuLATION OF NEw YorK.— The rapid growth of New 
York and district has made ground scarce on which to build 
houses for the summer resort of the inhabitants ; but the enterprise 
of the American builder is equal to the emergency, and land is now 
being literally pumped up from the sea, on which it is intended to 
erect houses, and to create a new suburb. The site chosen for this 
venture is the Nassau Beach, on the shore of Jamaica Bay, in Long 
Island, not far from Brooklyn. The salt marshes bordering on 


this coast, which for centuries have been overflowed by the tides, 
are being raised from 4ft. to 6ft. above high water by pumping up 
the sand, shells, and gravel which form the floor of the bay, and 
delivering this on to the land to be reclaimed. The thickness of 
the material when first deposited averages about 8ft., but there 1s 


subject, and it would not occasion much surprise if in the end the 
men had their way. 


that until the crisis is over trade must be regarded as uncertain. 
In the finishing department there is a little brighter outlook. Mr. 


shrinkage as it dries and consolidates. Ten acres have thus been 
raised since the pumping began a few months ago. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 

In spite of all that has been said to the con- 
trary, general quieting down can be noticed in 

ost branches of the continental iron trades. 
The weakened tone of the American iron market 
has caused crude iron from America to be offered 
very freely over here, and as the prices quoted 
are considerably lower than those for inland make 
_M. 85p.t. free Berlin, being asked for American 
ig iron, while Silesian raw iron stands at 
Mt 90 p.t.—the German blast furnace works will 
feel this competition keenly, Silesian ironmasters 
complain already of securing but a very limited 
number of fresh orders, and as the majority of 
the manufactured iron works and finishing shops 
are reported to be well provided with iron for 
some months ahead, an improvement in demand 
js not likely to be felt for at least several weeks, 
The Flottenvorlage, or Marine Bill, which has 
finally been accepted with 201 against 103 votes, 
cannot fail to cause an increasing activity in 
many departments later on, and the marine and 
engineering trades are likely to remain uncom- 
nonly brisk for a considerable time. Exports in 
jron from Silesia to Russia and Servia have been 
comparatively small, but a contract for several 
hundred tons bars has been booked for Denmark 
at favourable prices. The accounts given of the 
employment of the mills and foundries in Rhein- 
land Westphalia are somewhat more satisfactory ; 
indeed, there are still a good many shops that 
can boast of being quite fully occupied for the 
present, with plenty of orders on their books to 
secure a continuation of favourable employment. 

The German coal market is in an unaltered and 
very strong cendition, latest quotations being 
M. 20°50 to 24 p.t. for best anthracite, second 
quality fetching M. 13 to 13°50 p.t. at mines ; 
foundry coke, M. 23 to 24 p.t.; blast furnace 
coke, M. 20 p.t. The Saxon collieries are re- 

rted to have entered into negotiations with the 
Bohemian collieries for the purpose of forming a 
middle European coal ring. 

Business is very flat on the Austro-Hungarian 
iron market, and there is, consequently, nothing 
new to report; consumers are very chary with 
regard to the placing of fresh orders, partly 
because there is little life stirring in the various 
trades, and the general prospect is not very 
favourable, and also because present quotations 
are considered as too high, and buyers hope to be 
able to purchase their requirements at cheaper 
rates before long. 

Coal for industrial purposes is in strong demand 
and very scarce. Manufacturers find it extremely 
difficult to secure their requirements in coal for 
the next months even from pits that have for 
many years past supplied their demand, and if 
consumers turn to coalowners with whom they 
have not done business before, they are told that 
the total output for this year has already been 
disposed uf. This condition of affairs is expected 
toend ina rise in quotations ; in some parts of 
Silesia and in Saxony an advance in prices has 
already taken place. 

This week there was rather more steadiness 
shown in prices on the Belgian iron market than 
during the two preceding weeks, the owners of 
the blast furnace works having joined in the 
resolution to maintain their quotations firmly. 
Manufactured iron is in regular demand, but no 
large sales have been effected lately, as there is a 
good deal of reserve shown by consumers with 
regard to the placing of forward orders, 

A fairly good condition prevails in the Belgian 
coal trade, The time approaches when the prices 
for the State Railway supplies in coal have to be 
fixed, and though it was at first thought that 
lower prices than last year would have to be 
taken, 1t is now generally expected that the firm 
tone on the English and German coal market will 
induce the Belgian coalowners to maintain, or, 
perhaps, even raise, their quotations. The rail- 
way requirements of coal in question amount to 
508,000 tons, for the supply of which tenders will 
be invited on the 26th of present month. 

A regular and, on the whole, satisfactory busi- 
ness has been done on the French iron market 
during the last week, and the condition of prices 
has remained the same as before. 


THE REAL FUEL RATIO IN THE 
CUPOLA.* 


THERE has been a great amount of discussion 
ia the past and is at the present time as to the 
amount of iron which should be melted with 
a ton of coke, Cupola builders have been in the 
habit of setting forth seductive claims as to the 
advantages in this respect for their cupolas. It is 
not uncommon tofind heats mentioned where eleven 
to one has been melted, and this will go as high 
as thirteen to one in the claims for some makes of 
cupolas. To use more than this amount of coke 
in melting iron is by these people made to look 
akin to robbery. roprietors, particularly those 
who are ignorant of practical foundry manage- 
ment, have been incessant in their demands upon 
their foundry foremen to reduce the item of fuel, 
regardless of any conditions under which the shop 
might be working, and whether the castings made 
are heavy or light. 

To illustrate what takes place in an effort to 
reduce the fuel ratio, I have appended a conver- 
sation—an actual pons the super- 
intendent and foremen of a prominent foundry : 

Superintendent: Can you give any reason why 
we cannot melt iron as cheap as they do over at 
our neighbour’s foundry? They say they are 
melting from 101b. to 1041b. of iron to 1 1b. of 
coke right along, while your reports show that 
about 84 1b. of iron is as high as you get. Your 
blast is just as the cupola builder stated it should 
be. Now, if you haven’t a good melter, fire him 
and get another one. If you haven’t wind enough, 
we will s the engine up or change the pulleys. 
Do not overlook the fact that we must run our 
foundry as economically as others in order to 
prosper, 

_ Foreman: Considerable can be said as to what 
1s economical in the management of a foundry or 
cupola, With all regards for the interests of this 
company, and due respect for the managers of our 
neighbours’ foundry, I wish to say that I have 


* A paper read at the annual convention of the 
American Foundrymen’s Association, 


always believed the real economy in melting iron 
lay in having it hot enough. _ If it comes too hot 
to pour at once, it can easily be chilled, but if too 
dull, it is impossible to increase its temperature. 
When iron is melted hot, the various grades mix 
better, it is sure to run the work all around, it 
gives more time for the moulders to pour their 
work understandingly, there is less waste, and 
the ladles are left in better condition. A foundry 
foreman is ever on the alert to know the conditions 
of the melted iron from the first to the last, or at 
least he should be. He is also in a position to 
know from the working of the cupola whether 
there is too little or too much fuel used at an 
stage of the heat. Over at our neighbour's 
foundry, there is a far different class of work from 
what is made here. Eighty per cent. of their 
metal is handled with crane ladles, while here we 
have conditions exactly opposite. When iron 
must be poured from a small ladle, and several 
moulds from the same ladle, it becomes absolutely 
necessary to have the iron hotter than if the metal 
could be handled in large quantities, since its 
temperature falls very rapidly in small bodies, and 
brings the moulder still nearer the ragged edge of 
uncertainty. However, I am not egotistical or 
prejudiced in the least ; I have no desire to use 
anything with extravagance, and if we can get 
iron sufficiently fluid with less coke, without 
wasting more at the bung than is saved at the 
spigot, you will never know a more appreciative 
pupil than your present foreman. 
he upshot of this interview was that an 
arrangement was made to try our neighbour’s 
formula for melting iron in our cupola, At the 
first trial, the first part of the heat came down 
quite hot, but when half through, the iron became 
uller and the ladles began to bung up, the moulds 
were not all poured off, and al} small ladles had to 
be relined the next morning, besides one crane 
ladle. After viewing the results of the experiment, 
it was decided to speed up the blower the next 
day, and also to change the amount of fuel and 
stock so that the charges would be lighter. On 
the second trial, the cupola melted somewhat more 
even, but the ladles were all bunged up before 
the heat was ended, and the moulders were doing 
that reckless pouring so noticeable in all shops 
where dull iron is the rule, and where it is a 
common occurrence to see a moulder pour a sprue 
hole, even when he knows that there is not the 
least chance of the iron running half of the cast- 


ing. 
“The third heat was a repetition of the second, 
with a frantic rush by the moulders to get the 
iron out of the ladles before they should get 
bunged up. The result of these three heats was 
any number of defective castings. Some were 
strained, others were cold-shut, and many were 
poured short. Extra help had to be put on to 
prepare ladles and take care of the increased work 
around the cupola. On the fourth morning, the 
foreman sent for the superintendent, to whom he 
said: ‘‘I am beginning to learn how to melt 10 
to 1, and I want to know whether you want to 
continue in this manner.” 

Superintendent: What is your opinion of the 
scheme 

Foreman: Just the same as before we started 
experimenting, that iron can be melted 10 to 1 
is beyond dispute, but it makes all the difference 
in the world what kind of work it is melted for and 
how rapidly it can be handled after leaving the 


have arranged a table of the different fuel 
ratios based on heats of 20 tons a day and coke at 
4 dols. per ton. 


Cost Cost of fuel 

Coke. Iron. of fuel for per ton of 

20 tons. iron melted. 
dols. dols. 
1 to 6 13-33} 
1 to 7 11-43 “57h 
l to 8 10-00 -50 
1 to 9 8-89 “444 
1 tol0 8-00 -40 
1 toll 
1 tol2 6-665... +334 


We have run in this improved way three days, 
melting more than 60 tons of iron on the 10 to 1 
formula, and we have secured theoretically above 
any previous average a saving of 2°00dols. per 
day in fuel. Against this, we have to charge the 
outlay for extra help to daub ladles, the material 
—mud and fuel—used for same, the castings that 
have been lost, and what is worse, the irritating 
effect produced upon the workmen. It may not 
be known to you, but it is a fact nevertheless, 
which any moulder will tell you, that a ladle, 
howeverslightly bunged up with chilled iron, seems 
much heavier to handle than the same ladle clean 
and full of nice fluid iron. Considering all these 
things, I ask you, ‘‘Shall we continue to save some 
2 dols. per day on the charging stage and let 
6 dols. or 8 dols, go to waste on the floors ?” 


LAUNCHES AND TRIAL TRIPS. 


PRETORIA, steel screw steamer ; built by, Joseph 
L. Thompson and Sons, Limited; to the order 
of, The International Line Steamship Company, 
Limited ; dimensions, 368ft., 45ft. 10}in., 28ft. 
4in. ; engines, triple-expansion, 24in., 404in., 
68in., by 45in., pressure 180 lb.; constructed by, 
George Clark, Limited ; launch, June 12th, 

Porton, twin screw steamer ; built by, Wigham 
Richardson and Co., Limited ; to the order of, 
Pacific Steam Navigation Company ; dimensions, 
400ft., 50ft., 30ft.; engines, triple - expansion ; 
constructed by, the builders ; launch, June 13th, 

ALEppPo, steél screw steamer ; built by, Robert 
Stephenson and Co., Limited ; to the order of, 
Thomas Wilson, Sons, and Co., Limited ; dimen- 
sions, 340ft., 47ft., 29ft. 10in.; constructed by, 
Sir Christopher Furness, Westgarth, and Co., 
Limited ; launch, June 16th. ~ 

MaceDonIa, steel screw steamer ; built by, C. 
S. Swan and Hunter, Limited; to the order of, 
A. C. de Freitas and Co.; dimensions, 392ft., 
46ft. 3in., 31ft.; to carry, 6750 tons deadweight ; 
engines, triple-expansion, 244in., 40in., 66in., by 
48in., pressure 180 lb.; launch, June 15th. 

CoNSUELO, twin-screw steamer ; built by, C. S. 
Swan and Hunter; to the order of, Thomas 
Wilson, Sons, and Co., Limited ; dimensions, 
475ft., 52ft., 34ft. 2in.; engines, triple-expansion, 
22in., 37in., 64in., by 42in., pressure 200 lb.; 
constructed by, Thomas Richardson and Sons, 
Limited ; trial trip, 13 knots. . 


THE PATENT JOURNAL. 
Condensed from “The Ilustrated Official Journal oj 
Patents.” 

Application for Letters Patent. 


*,.* When been “‘ communicated" the 
name and address o: comm! are 
printed in italics. 


7th June, 1900. 
10,892. Grass Ware, W. Haley and G. W. Hemming 
Bradford 


10,893. Dk-ARSENICISING SULPHURIC AcID, 8. Cowper- 
Coles, London. 

10,394. Hat Cup, T. McKendrie, Belfast. 

10,395. Boor MovuLpING Macuing, J. E. 
Ashworth, Retford. 

10,396. Woven Bettinc, G. Banham and Co., Limited, 
and C. K. Sagar, Manchester. 

10,897. Toy Prosectite, A. W. P. Livesey and R. C. 
Watkins, London. 

10,898. CycLe Brake, J. Jackson, Coventry. 

10,399. Dryinc Bricks, &c., C. G. F. 
Birmingham. 

10,400. Fitters, G. L. Scott and G. H. Richmond, 
Manchester. 

10,401. Gun for THeaTRicaL Purposes, W. Dummer, 
Keighley. 

10,402. Rorary Enocings and Pumps, 8S. Stott, New- 
castle-on-Tyne. 

10,403. TRamcar Seats, H. Hydes, Manchester. 

10,404. Steet, M. B. Baird, Glasgow. 

10,405. Toot for OpgntnG Tins, J. Pollock, 8. Gault, 
and J. Pollock, Glasgow. 

— Pen, H. J. Cowan and J. Green, Stockton-on- 

‘ees. 

10,407. ATTACHMENT of FILIGREE ORNAMENTS, M. Watts, 
Birmingham. 

10,408. Game, M. Kippax, jun., Burnley. 

10,409. Mercury Contractor, F. M. Mercer, London. 

10,410. CENTRIFUGAL Macutng, F. M. Mercer, London. 

10,411. Urinisinc Steam, A. J. Boult.—(L. Lysen, 
Belgium.) 

10,412. Movinc LirgocrapH Fitas, W. F. Hurndall, 


Garvens 


on. 

10,413. APPLIANCE for STEERING Suips, W. M. Walters, 

10,414. FastEninGs for Back Banps, W. S. Hickman, 
Liverpool. 

10,415. Sterves of WEARING APPAREL, G. G. White, 
London. 

10,416. Varyinc Gear, &c., J. J. Miller, 


London. 

10,418. Butiets, R. J. Redding, London. 

10,419. Pepats for VeLocipepEs, &c., J. V. Pugh, 
London. 


10,420. Pneumatic Tires, B. Charles, Kingston-on- 
Thames. 
Roor Cotiars, H. C. Folger, Kingston-on- 


10,421. 
Thames. 
Toot Fasteninas, R. Douglas, Kingston-on- 


mes. 

10,423. ELectric Ienition, 8. F. Edge and F. Wills, 
London. 

10,424. Toy Pistor, G. W. L. Case, London. 

10,425. SIGNALLING on Steamers, E. Brinkworth, 
London. 

10,426. Sarety Appiiances for Lirts, F. Garside, W. 
Carter, and The Hydraulic Engineering Company, 
Limited, London. 

10,427. SEPARABLE Bookcases, R. Hatch, London. 

10,428. PHOTOGRAPHING MoviNG OpsEcts, P. A. Thomas, 


ondon. 

Fixinc ArtiriciaL J. L. Williams, 

10,430. Fasteners, A. Harris, Liverpool. 

10,431. INCANDESCENT MANTLE Burners, H. Davis, 
Birmingham. 

Mixine INFLAMMABLE Gas and AiR, G. Bower, 

ndaon. 
10,433. Gas-GENERATING AppaRaTvus, A. S. Bower, 


zondon. 
10,434. VaLve MecuantsM for Encings, A. C. Auden, 


mdon. 

10,435. Rack Game Apparatus, A. J. Boult.—(A. 
Kullich and A. Metz, Bosnia.) 

10,436. TooLs, F. Wemyss-Charteris-Douglas, 


ndon. 
10,487. Execrropes for Batrerigs, A. Mackenzie, 
ndon. 
10,438. Woot Treatment, A. J. Boult.—(F. Wislicki, 
Belgium.) 
Sprinc Ciasp or I. G. Kraus, 
mdon. 
10,440. Winpow Frames, R. Whitton, London. 
10,441. Frurrs, J. Vale-Lane, A. L. Sowerby, and 


Jefferys, Ltd., London. 
10,442. LanterRN and Lamp Borners, G. Grabowski, 


ndon. 
10,443. GrinpING MILLs for CoLours, C. J. Palmie, 

mdon. 
10,444. ELECTRIC INCANDESCENT Lamps, G. Patrouilleau, 

London. 
Karlson, 


10,445. Launcnina Sarps’ Boats, V. 
London. 


8th June, 1900. 
10,446. Packina Cases or Boxgs, F. G. Hutchinson, 
10,447, Fastener, &c., J. Dixon, 
10,448. CoupLinas for Bicycies, D. Clement, South 
10,449. and Macutngs, T. Eddleston, 


urn. 

10,450. Breakinc Fiax, E. J. De Courcy and R. 
Crawford, Dublin. 

10,451. Box for ELECTRICAL MATERIAL, A. H. Mayes, 
Hove, Sussex. 

10,452. WaTerR-TuBE Steam Borters, J. Stuart, 
Glasgow. 

10,453. ‘‘ Arn Crossines of C. J. Murton, 
Sheffield. 

10,454. Gates, C. J. Murton, Sheffield. 

10,455. Curtine Out Biscuits, T. Toghill-West and E. 
H. Baillie, Bristol. 

10,456. ExpLosives, J. De Macar, Birmingham. 

10,457. Gamer, J. A. Reid, G Ww. 

10,458. Presses for Makino Bricks, J. Thornton, 
Bradford. 

10,459. Removinc Woot from 8. L. Johnson 
and The Electrical Wool Pulling Syndicate, Ltd., 
Bradford. 

10,460. Etectric Cars, A. Ried, Liverpool. 

10,461. Burners, J. W. B. Wright and H. Darwin, 
Birmingham. 

10,462. Gatr, W. F. Horn, Carlisle, Penn., U.S.A. 

10,463. Lirgsoat, L. J. W. H. Giffhorn, Spotswood, 
New Jersey, U.S.A. 

10,464. Screw-cuTtInc Latugs, T. Greenwood, Man- 
chester. 

10,465. Usk of Catcium Rervsr, T. G. Allen, 
jun., Nairn, N.B. 

10,466. LocaTina MINERALS, R. S. Baxter, Broughty 
Ferry, N.B. 

10,467. Oprratine Taps of Gas Licuts, T. L. Prunell, 
Birmingham. : 

TRIMMING PHOTOGRAPHIC Prints, F. O. Junge, 

rlin. 

10,469. RENDERING the Moutuptgeces of CIGARETTES 
IMPERVIOUs to the Sativa, F. Kullmann, Berlin. 

10,470. Button, O. Carlson, Berlin. 

10,471. Loom Tempies, M. Moser, London. 

10,472. Device for FasTen1nG Button Boots, 8. Jurd, 


ndon. 
10,478. SELF-CLOSING WATERPROOF Skat, W. Weatherley, 


ndon. 
10,474. Cycte Lamps, G. Warsop, G. Booker, and H. 
Repe 


nning, Birmingham 


Horse Gear for Cuarr Cutrers, F. Ainsworth, - 

ndon. 

10,476. SPARK Propucer, A. Braun and The Erste 
Osterreichische Motorfahrzeuge Fabrik, London. 

10,477. WaLKING-sTICKs, R. Boston, London. 

10,478. A. Bohnenstengel, London. 

10,479. Hexxs for Boots, F. Rossbach, London. 

10,480. Makino Zinc Suavinas, A. Holtgen and W. E. 
Hampton, London. 

10,481. Macutyes, 8. Kirk, London. 

10,482. Moutps for Giass, C. Junge.—(0. Hirsch, Ger- 
many. 

10,483. Braces, T. Noble, London. 

10,484. PLANETARY NapPpinc Macutngs, R. C. Borchers, 
London. 

10,485. Automatic Sarety VaLve Stoppers, C. Mar 
chand, London. 

10,486. Bott Fastentnes, L. Wurm, London. 

10,487. Ratmway Raizs, T. Morrison, 
London. 

10,488. Rorary Encrne, J. B. Kelly and C. L. van 
Buskirk, London. 

10,489. Bicycie Supports, L. Glasser, London. 

10,490. Feepinc Brick-makine Macutives, H. Alex- 
ander, London. 

10,491. Firgk-orate, F. W. Golby.— 
(Société Anonyme pour U Exploitation des Brevets, H. J. 
Piron, Belgium.) 

10,492. Borrie Stoppers, K. R. Jahn, London. 

10,493. SicuTina Devices, H. H. Lake.—(Cataract 
Tool and Optical Company, United States.) 

10,494. Letrer Fite, H. O. Kratz-Boussac, London. 

10,495. SUBMARINE or SUBMERGEABLE Boats, A. H. 
Argles, London. 

10,496. Hooks for Wearinc AppaREL, I. P. Doolittle, 


London. 
10,497. Can Starters or Movers, G. D. Rowell, 


mdon. 

10,498. Switcues, W. R. Ridings and Veritys, Limited, 
London. 

10,499. Puzzies, E. B. Clark, London. 

10,500. Testinc TEXTILE Materiats, H. Grandage, 
Liverpool. 

10,501. Saw Guarps, E. Sergenacson, Liverpool. 

10,502. TELEPHONE Systems, G. Ritter, Liverpool. 

10,503. Motor Bicycies, A. J. Boult.—(4. Bodinar, 
Belyium.) 

10,504. Sarety Device for Water Gavces, E. Engels, 
London. 

10,505. CortrLex, J. J..Pearson, London. 

— Rorary Dritt, J. T., R., and A. H. Wood, 

mdon. 

10,507. Typewriters, J. Gill, London. 

10,508. Desk Pap or Diary, G. W. and H. D. Truscott, 
London. 

10,509. ELectric Switcues, N. N. Haigh and B. Shore, 
London. 

10,510. Apparatus for TarcetT Firinc, M. Albir, 
London. 

10,511. Leap Pxiates, The Electrical Power Storage 
Company, Ltd., H. W. Butler, and J. H. May, 
London. ‘ 

10,512. Macuings, J. Y. Johnson.—(&. 
Scott and L. N. D. Wiliams, United States.) 


10.518. Construction of Lamps, R. H. Smith, 
London. 
10,514. IncREASING Pressure of Fiuips, A. S. Bower, 
London. 
10,515. Gas - Licatinc Torcues, J. G. Glover, 
London. 


10,516. Loom Pickers, F. A. Wardwell, London. 

10,517. Recerpractes for Liqvips, R. 
Haddan.—(A. A. la Vigne and H. F. Miller, United 
States.) 

10,518. Maxine Brean, R. Haddon.—{Z. E. Jacotin and 
P. A. Gilloux, France.) 

10,519. Fanticuts for Winpows, &c., E. Goddard, 
London, 

9th June, 1900. 


10,520. Apparatus for Dryine Prat, A. A. Dickson, 
London. 

10,521. Puzzes, J. Shaw, London. 

10,522. Dritt Heap, H. 8S. Broom and J. T. Wade, 
High Wycombe, Bucks. 

10,523. ILLIARD Ho.per, H. B. Watson, 
London. 

10,524. BLEacninc Compounp for Fisre, F. L. Bartelt, 
Bristol. 

10,525. Stop Motions, G. B. Goodfellow and E. H. 
Scholes, Manchester. 

10,526. Locating PeRForaTions in Carbs, H. Wilkin- 
son, Bradford. 

10,527. ASCERTAINING VeLocity of Air, J. Thompson, 
Stoke-on-Trent. 

10,528. Curtains, J. Spiers and E. Tongue, Bir- 
min; 

10,529" Securtne Hats upon the Heap, R. C. Ross, 
Dundee. 

10,530. Toots for Drittinc Rock, W. Westwood, 
Halifax. 

10,531. Szats, H. Ely, Birmingham. 

10,532. Stanps for Ketties, C. J. Thompson, 
Birmingham. 

10,533. BRAKE for VELocipEDEs, &c., G. E. Crabbe, 
Bristol. 

10,534. LeatuEer Loop or Parcet Carrizr, W. Foster, 


10,535. WHEELBARROWS, W. Rushton, Willenhall, 
Staffs. 


10,536. Locks, W. F. Maxwell, A. L. Houseworth, and 

. 8. Do , London. 

10,537. Brakes for &e., 8. Goard, 
Coventry. 

10,538. FastgN1nc Doors, J. McLachlan, Newcastle- 
on-Tyne. 

10,539. MANUFACTURE of FurniturgE, &c., F. Edgar, 


‘ow. 
10,540. Mrtuop of Dryrna Boots, A. Ross, Liver- 
1. 
10541. Sotes and Herts of Boots, A. and T. Lead- 


ter, 

10,542. Extectric Watt Prue, H. Oppenheimer.— 
(Actiengesellschaft Mix and Genest, Germany. 

10,543. Liwitine ELectric Cut-out Fuss, H. Oppen- 
heimer. —(Actiengesellschaft Mix and Genest, Ger- 
many. 

10,544. Switcnes, H. Oppenheimer.— 
(Actiengesellschaft Mix and Genest, Germany.) 

10,545. SwircHEs for Lamp-HoLpERrs, H. Oppenheimer. 
—(Actiengesellschaft Mix and Genest, Germany.) 

10,546. PRopELLine Boats, D. Whittle and C. W. Viney, 


London. 

10,547. Sash Fastensrs, W. Greaves and J.T. Dunstan, 

London. 

10,548. Suirt Stop, R. Pritt, Kendal. 

10,549. Lirr Vatvgs, N. N. Shaw, London. 

10,550. AmMETERS, W. E. Evans.—(Gans and Gold- 
schmidt, Germany.) 

10,551. Lusricators, A. Johnson and L. Skytte, 
London. 

10,552. Sprgp Gear, J. Rettie, London. 

10,553. SCALP-MOISTENING AppaRaTus, F. Mosterts, 

mdon. 

10,554. Up-rarow Lever W. J. Wyatt, Bristol. 

10,555. SH1p PROPELLERS and Ruppers, W. M. Walters, 
Live 

10,556. 


1QUID Burners, A. Lecomte, London. 
10,557. OperaTinc Enornes, R. 


Sigafoos, 


London. 
10,558. Fire Enoryes, R. B. Sigafoos, London. 
10 po Sopa ExtincuisHEeR, &c., R. B. Sigafoos, 
mdon. 
10,560. ANTI-sLop REcEPTACLE for FirE R. B. 
Sigafoos, London. 
10,561. GAUGE ATTACHMENT for FIRE EXTINGUISHERS, 
R. B. Sigafoos, London. 
EvaporaTors,d. Masurkewitz and A. Speier, 
mdon. 
10,563. AUTOMOBILES, C. Adams-Randall, London. 
10,564. Retarninc Ligurp Susstances, 8S. 8. Brcm- 
head.(The Gerdom-Kellogg Compuny, United States.) 
10,565. Packine Megat, R. Alstead, Liverpool. 
10,566. Ruger, G. von Koth, Liverpool. 
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10,567. Wueets, W. Steane and H. H. Bissell, Bir- 
mingham. 

10,568. ConTROLLING the Srartinoe of RaceHorsss, T. 
Faucheux, London. 

10,569. ORNAMENTING TuBEs, J. Hall-Wright and F. 
Baker, Birmingham. 

10,570. Pranocrapn, E. Lissauer, London, 

10,571. Macuings for Extirpatine Werps, A. Kiehne, 
London. 

10,572. Lerrer Firs, C. Aberle, London. 

10,573. Lips of Jars, G. Walter and W. E. Deppermann, 


ndon. 
10,574. GerNERATING GasoLIne Gas, R. Wiinsche, 


ndon. 

10,575. Construction of Pianororres, E. A. Gertz, 
London. 

10,576. F. C. Hige, London. 

10,577. Construction of- Presses, M. Draenert, 

don. 

10,578. TeasLinc Woot, R. W. James.—(F. Mérelle, 
France.) 

10,579. Lockinc Ratt Pornts, Siemens Bros. and Co., 
Ltd.—{Siemens and Halske Actien Gesellschaft, Ger- 
many.) 

10,530. Erecrric Furnaces, O. Imray.—(F. Morani, 
Italy. 


10,581. Irons, G. and E. Heine, London. 
10,582. Teats for Feepina Borries, L. Uhilfelder, 


ndon. 
10,583. Vatves for Gas Meters, &c., W. O. Green, 


ndon. 

10,584. for Gas Meters, W. O. Green, 
ndon. 

10,585. ABpoMINAL Support, N. Cukor, London. 

10,586. Device for MEasURING ANGLEs, E. Milner, 


ondon. 

10,587. Feepinc Mecuantso for Lamps, W. H. Arundell, 
London. 

10,588. EnricuMent of Gas, F. W. C. Schniewind, 
London. 

Uriuisation of Gases, F. W. C. Schniewind, 

mdon. 

10,590. Cycies, H. Couteret, London. 

10,591. INCANDESCENT Burners, W. H. A. Sieverts, 
London. 

10,592. Enotes, J. Finkel, Lonnon. 

10,598. Grar, W. T. Carter, London. 

10,594. CaNnDLEsTICKs, C. Schneider, London. 


11th June, 1900. 


10,595. Covertncs for Footwear, C. H. Wilkinson, 
Huddersfield. 

10,596. SHEET Msrat Fenpers, H. Lawrence, Bir- 
mingham. 

10,597. Lock Nuts, P. J. Wilson, Sheffield. 

10,598. Rartway Switcues, F, Wright, Kingston-on- 


mes. 
10,599. Enorngs for S. Adams, 
Lowestoft. 
10,600. AvTomoBILEs, J. J. Mann, London. 
10,601. BorLer Piates, W. 8S. Thompson, Dundee. 
10,602. Watcu Protector, T. Ansboro, Glasgow. 
10,608. VerticaL Sream Borers, G. K. Stothert, 
Bristol. 
10,604. Cuimney Ports, J. F. and G. E. Stead, Leeds. 
10,605. Gotr Ciuss, W. Mitchell and J. Buchanan, 


Glasgow. 

10,606. EtecrricaL Fuse Boxes, A. D. Smith, 
Bradford. 

10,607. Prpats for Bicycugs, W. Illingworth, Stoke-on- 
Tre 


nt. 

10,608. Arr for Pyeumatic Tires, W. S. Sloan, 
Boyle, Ireland. 

10,609. Door Cuecks, 8. Hill, London. 

10,610. PeRMANENT MovuLp for Makino H. 
Rolle, Berlin. 

10,611. Preservinc Portators, J. R. Payne, F. E. 
Libenow, and R. H. W. Vickers, Vancouver, British 
Columbia. 

10,612. Arc Lamps, F. W. Martin, F. Stewart, J. M. 
Brown, and N. G. Boggs, Hamilton, Ontario, 


10,613. ORE-pREssING AppPLIANcEs, H. D. Martin, 
Bristol. 

10,614. Corn-FREED Game of SkILL, H. J. G. Pessers, 
London. 

10,615. Braxegs, S. E. Page, London. 

10,616. BELL-STRIKING APPARATUS, L. D. and E. D. 
Tillyer, London. 

10,617. Fotp1nc Lirgpoat, A. Perrot, London. 

10,618. Open Pieces of Music, J. V. Paterson, 


London. 

10,619. ConTRIVANCE for SecuriNG Hats, A. J. Thorni- 
croft, London. 

10,620. Car for Vatves of Tires, T. W. Duffield, 
London. 

10,621. ALumisium, J. Soler, London. 

10,622. CompuTinc Scates, A. J. Boult. — (The 
National Computing Scale Company, United States.) 

10,623. Lappers, H. A. Ball, London. 

10,624. Brooms, K. Scherer, London. 

10,625. TeLescopges for QuiICK-FIRING GuNs, A. A. 
Common, London. 

10,626. Tings, P. R. J. Willis—(De W. H. Bothell, 
United States.) 

10,627. PortaBLe Waritinc Taste, W. Lockett, 
Lendon. 

10,628. Stoppers for Botties, G. B. Ellis.—(Za Société 
Chimiquedes Usines du Rhine anciennement Gilliard, P. 
Monnet, et Cartier, France. 

10,629. MAaNuFactuRE of Mera Tuses, 8. Frank, 
London. 

10,630. MaNuFACTURE of Hyprates, G. F. Jaubert, 


ndon. 

10,631. Drivinc Gear, R. P. Nelson.—(J. P. Nelson, 
China.) 

10,632. Reapinc Macuings, A. C. Bamlett, London. 

10,633. OINTMENT for MEDICINAL Purpossgs, M. Karstedt, 
London. 

10,634. SHAKING Device for CruciBLEs, W. 8. Mather, 


ndon. 

10,635. Triccers for Hanp Frire-arms, E. M. Liebert, 
London. 

10,636. OPERATING Harvester Rakes, J. E. Evans- 
— Harvester Company, United 
States. 

10,637. VaRIaBLE Resistance Boxss, A. H. Mayes, 
London. 

10,638, Device for Startinc Motors, W. P. Thompson. 
The Fraser Electric Elevator Company, United 
States. 

10,639. ConTROLLERS, W. P. Thompson.—{7he Fraser 
Electric Elevator omnes: United States.) 

10,640. Frsisninec Hats, W. P. Thompson.—(G. and M. 
Mezzera, Italy.) 

10,641. PREVENTING REFILLING of VEssELs, P. Bon- 
neteau, London. 

10,642, METAL-MOULDING Macuinge, C. C. Webster, 
London. 

PorRTABLE REGISTERING APPARATUS, H. I. Morris, 


n. 
10,644. MecHanicaL Game or Toy, H. E. Skinner, 
ndon,. 
10,645. SuBsTITUTEs for INDIA-RUBBER, &¢., O. Lugo, 


10,646. Corn-FREED Apparatus, O. B. Thomas and G. 
Haydon, London. 

10,647. CoIN-FREED MrcHanism for Meters, W. O. 
Green, London. 
10,648. CoIN-FREED 

reen, London. 
10,649. Mecnanism for Use in VenTILATING Sewers, J. 
Maden, Birmingham. 


12th June, 1900. 


10,650. Pipe CLEANER, R. C. Watkins, London. 

10,651. AMMUNITION for CANNON, J,Fletcher, Wilmslow, 
Cheshire. 

10,652. Recepracie for Catcrum Carsipg, A. E. Baw- 
tree, Sutton, Surrey. 

10,658. Sarety Lamps, T. Gray, Manchester. 

10,654. GILpING on CARDBOARD, D. Forbes and H. A. 
Burleigh, Bristol. 


Mecuaanism for Merers, W. O. 


10,655. Framina Squargs, J, A. V. Namee, D. Dewar, 
and M. E. V. Namee, Kingston-on-Thames. 

10,656. Frames for Sanitary Ro its, H. T. G. 
Wybrow, Birmingham. 

10,657. A New Game, J. C 

10,658. EvapoRaTiInc SEA 
Stockton-on-Tees. 

10,659. Wire Brusugs, T. Lane and W. Evans, Wolver- 
hampton. 

10,660. Fiurp-pressuRE C. H. Benton, 
London. 

10,661, Stgam Hammers, J. Wood, Sheffield. 

10,662. Liqguip Mustarp, C. B. Ellis and A. C. Reed, 
Bristol. 

10,6638. ComprnED Broocu and Srup, 8. H. and B. M. 
Weingold, Manchester. 

10,664, Wixpow M. 8. Orr, Dublin. 

10,665, M1ILkinc Apparatus, W. H. Lawrence and R. 
Kennedy, Glasgow. 

10,666. Byres, J. A. Main, Glasgow. 

10,667. SELF-cLEANSING Cusprpors, E. Benoit, Man- 
chester. 

10,668, BLEACHING YARN, G. W. Thornton.—(B. Cohnea, 
Germany.) 

10,669. Huss for Ventcctes, E. Sandelbach and C. 
Minshall, Manchester, 

10,670. Looms for Weavine, E. Hollingworth.-(C. 
Alvord, United States.) 

10,671. Bearine Biocks for Hutcues, R. Armstrong, 


, Glasgow. 
ATER, D. M. Watson, 


ow. 

10,672. SucaRr-cutrinc Macuings, J. A. Tilden, Man- 
chester. 

10,673. SUGAR-FORMING Macurvegs, J. A. Tilden, Man- 
chester. 

Device for Doors, G. B. Regester, 


ndon. 

10,675. Parent Disc Carrier, R. L. Jepson and W. 
Bradley, Blackburn. 

10,676, Fastentnc Nuts, E. Opitz and J. Thoms, 
Berlin. 

10,677. TeLecrapuy, F. W. Zimer, London. 

10,678. Propucinc Carponic Dioxipr, H. Howard, 
London. 

10,679. Boarps, A. Reame and C. Wokes, 


ndon. 
10,680. Mxgans for Fastentnc Gates, H. Swiers, 
London. 
10,681. Doors, J. C. Moore, London. 
10,682. BotrLe Stoprgrs, A. J. Boult.—(C. M. Higgins, 
United States.) 
10,683. Cops, 8. W. Wardwell, jun., London. 
10,684. ADVERTISING, A. J. Boult.—(K. Mittelbach, Ger- 


many.) 
10,685. Printinc with Russer Typg, J. W. Bowley, 
London. 
10,686, MANUFACTURING Paper Bacs, C. B. Vyvyan, 
ndon. 
we Preventine Horsgs J. W. R. Stuart, 


on. 

10,688. TELEPHONEs, L. de L. Wells and A. C. Brown, 
London. 

10,689. Lockrnec Apparatus for Cycies, C. Stride, 
London. 

10,690. ADVERTISING ApPpaRaTus, A. and J. Carter, 


10,691. CompREssED Foop for Horsgs, C. W. Corpe, 


ndon. 
—_ Szams of Boors, J. G. McCarterand T. Hansen, 
ndon. 

10,698. Monry Box, E. Reizenstein, London. 

10,694. Matcu Boxes, E. J , London. 

10,695. Fastentncs for Trousers, E. B. Watson, 
London. 

10,696, Dreperrs, J. R. Bell, London. 

10,697. Sreerinc Gear for Tricycies, J. R. Bell, 
London. 

10,698. MecuantcaL Countsrs, E. Du Bois, London. 

10,699. Rartway Covup.inos, L. B. Stevens and J. P. 
Annett, London. 

10,700, Scuoot Desks, E. Vogt, London. 

10,701. TorPEDo Nets, C. G. Robinson and J. Temple, 
London. 

10,702. Horse Rims, A. Clark.—(H. L. 
Gulline, Canada.) 

10,7038. Fruaments for ELectaic INCANDESCENT Lamps, 
V. Thomas, London. 

10,704. VecrTaBLe Siicer, J. L. Dyson.—(J/. 8. 
and Co., United States.) 

10,705. Manuracrure of Lime, G. M. Westman, 
London. 

10,706. Tospacco Pipgs, C. E. Angell, A. Rodgers, and 
T. O. Angell, jun., London. 

10,707. RuspBER for CHILDREN, W. F. Ware, 
Lond 

10,708. 


mdon. 

10,709. CoLour PRINTING TEXTILE Fasric, C. H. Hope, 
London. 

10,710. Lirespoats, A. Anrep, London. 

10,711. ELectric SIGNALLING Apparatus, A. de Filippi, 
London. 

10,712. Macutngs for Fotpinc Vamps of SHogs, G. F. 
Dunn, London. 

10,713. Manuracture of BLEACHING Liquors, P. Imhoff 
and The United Alkali Company, Limited, London. 

10,714. CuuTes, D. Read, jon. 

ALBUMINO-SACHARINE MEatT Juice, J. G. Kothe, 

ndon. 

10,716. Pivers, H. A. Dieters and E. L. Bill, London. 

10,717. ELectricat Switcues, 8. A. Hunter, London. 

10,718. Sprincs for Timepieces, A. J. F. Wilson, 
London. 

10,719. Topacco CutrerR, R. F. Lee, London. 

Wueet Axes, J. Day and A. Timewell, 

mdon. 

10,721. MANUFACTURING a Foop for Catrie, I. Pod- 
winetz, London. 

10,722. Treatinc Air, W. P. Thompson._(&. A. Le 
Sueur, Canada. 

10,723. Fasteninc for Corks, R. Blezinger, London. 

10,724. ELecTric CURRENT INTERRUPTERS, W. P. Thomp- 
son.—(The Voltohin A. G., 
Germany.) 

10,725. SypHON Bottie, W. P. Thompson.—{/. Ripper, 
Hungary. 

10,726. Movinc Pistons of Enornes, J. C. Anderson, 
Liverpool. 

10,727. Hypravutic Brakgs for Tramcars, C. {Durey, 


on. 
KEYBOARD Musica. InstRUMENTs, W. Ltickhoff, 


10.729. Propucinc Pictures in Rewer, W. uen- 
stein and D. Clecner, London. 
10,730. Fire Escapgs, C. R. Harris, London. 


10,731. MAcHINE for WASHING BorrT gs, A. P. Petterson, 


mdon. 
10,782. Lerrer Box for CHANGING WRITING TABLETS, 
W. Selig, London. 
10,733. RatLway Car, F. W. Coolbaugh and K. Din- 
gertz, London. 
10,734. Drac Brakes for MARINE VEssELs, F. Wendler, 


ndon. 
10,735. MANGEUVRING NavVIGABLE VEssELs, H. C. Vogt, 
ndon. 
10,736, Prosectites, J. Luciani, London. 
10,787. Motors, G. Bove and C. De Fazio, London. 
10,738. Toot Street, R. W. James.—(The Bethlehem 
Steel Company, United States.) 
10,739, Raistnc TEMPERATURE Of the ATMOSPHERE, T. 
Gracey, London. 
10,740. Frame Work for Cycigs, J. D. Derry, London. 
10,741. Canisters, W. J. Harries, W. M. Simpson, J. 
Salmon, C. E. Nield, Liverpool. 


13th June, 1900. 
10,742. Fixinc Tires to Rims of Cycies, F. W. Jones, 


mdon. 
10,743. Dynamos, C. W. Hill, London. 
10,744. Spicer for Buiinp Corps, F. Tanton, St. 
Leonards-on-Sea. 
10,745. Grinpino MILLs, W. J. Green, Sudbury. 
10,746. Ice Cream Freezers, H. G. Cordley Man- 
chester. 
Stoprers for Botries, W. M. Walters, Liver- 
poo 


mee. Rexts for Corron, A. F. Paterson, Kincardine- 


shire. 

10,749. NeeLpe Tureapers, J. Paris, Inver Keithing, 
Fifeshire. 

10,750. Bottrna Wacon Doors, J. E. Cree, Glasgow. 

10,751, Ecectrricat Generators, W. H. Willatt, Hull. 

10,752. Derrickxs for Suips, J. Davie and J. Weir, 
Glasgow. 

10,753 Sranp, H. Bennett, 

10,754. Raising and Lowering Seats, A. Kenley, 
London. 

10,755. GOVERNING STEAM ENGINES by ELEcTRIcITy, W. 
H. Willatt, Hull. 

10,756. Work1NG of MouLpinc Macuiygs, B, Bramwell, 
Belfast. 


10,757. Sarety Bicycies, W. Horsfield, Bradford. 

10,758. Automatic CoupLinas for RAILWAY VEHICLES, 
8. L. Walker and F. W. Wilson, Bradford. 

10,759. GARDEN SueEars, G, Leadbeater, Manchester. 

10,760. Arn Compressors, J. P. Haden and E. Hurn, 


Leeds. 
10,761, Soap Tasiets, W. Thomson and W. Mills, 


ow. 

10,762. CENTRIFUGAL Separators, H. Ohlhaver, 
mdon. 

10,763. Stipinc Gateways, I. Wishart, Glasgow. 

10,764. Pyeumatic Tires for Wuere.s, J. Wride, 

Manchester. 

10,765. Lintna Banp for Hats, J. McCann, jun., 
asgow. 

10,766. Gas Motor Enotngs, J. H. Hamilton, Notting- 


m. 
10,767. Strap Fastenines, P. F. Murphy, Wolver- 
hampton. 
10,768. Steam Enarngs, J. Murrie, G 
10,769. Eco Cuamper, M. A. R. and 
Peterborough. 
10,770. Metat P ates, W. R. Renshaw, 
Stoke-on-Trent. 
10,771. Boor CLEANER, G. Moore, Manchester. 
10,772. Lammatep Switcues, A. Reame and Wokes, 
London. 
10,773. VeHIcLe Lamps, A. L. C. Fell and F. W. Cooper, 
Sheffield. 
10,774. VEHICLE Lamps, A. L. C. Felland F. W. Cooper, 
Sheffield. 
10,775. SpRiNG Wage. Tires, J. Baier and E. Clark, 
ndon, 
10,776. SappLE Horss, H. G. Turle, Stock- 
bridge, Hants. 
10,777. SypHon Cisterns, T. and J. H. Claughton, 
ndon. 
10,778. Propucts of ArtiriciaL Stoner, L. Schreyer, 
ndon. 
10,779. INDICATING the OpENING of Bort.ers, E. T. Evans, 


. Neaverson, 


ndon. 

10,780. Hooxs, O. Imray.—(Hartmann and Braun, 
Germany.) 

10,781. Toy, R. Pilkington, London. 

10,782. Leap Compounp, T. H. L. Bake, London. 

10,783. ORNAMENTAL Stove Screens, A. Tuck, 


London, 

Gove Butrons, W. G. Rigden.—{Z. L. Sappey, 
Trance, 

10,785. SLotrinc Macuinges, F, W. Tannett-Walker, 

London. 

10,786. Burners for Or. Lamps and Stoves, Rippin- 
ille’s Albion Lamp Company, Ltd., and W. Porter, 
irmingham. 

10,787. INNER So_es for Boots and Suoks, A. Seaver, 


mdon. 

10,788. Wire-renctnc, W. McCloskey and J. Kay, 
London. 

10,789. MEMORANDA Fives, W. L. Smith, London. 

10,790. Drawinc Taps for AERATED Waters, B. Baron, 
London. 

10,791. HorsgsHors, H. C. P. Marcelof, London. 

10,792. Fastentnc Cautks to Horsgsnogs, H. C. 
Marcelof, London. 

10,793. Forminc Tog-cLips upon HorsesHosgs, H.C. P. 
Marcelof, London. 

10,74. Constructine Carriaces, W. Romeiser, 


London. 
10,795. Propuctnc TripLe Necatives, A. Sauve, 


mdon. 

10,796. VENTILATING Apparatus, W. H. Rymer, 
Liverpool. 

10,797. ReraInine TaBLEgs in Postion, T. H. W. Crye, 
Liverpool. 

10,798. Mixture for PReseRvING FuRNITURE, H. Smith, 
London. 

10,799. GRINDING MILL, T. Everest and W. H. Owen, 

London. 

800. WATERPROOFING Fasrics, &c., S. Serkowski, 

London. 

10,801. Horsz-REMOVING AppaRatvs, A.C. W. Hobman, 


10 


mdon. 

PLoucH SHares, W. Hornsby and J. Lawson, 

ndou. 

10,803. Mousetraps, A. Lesser and Co., London. 

10,804. Cooxine, H. Higgins, London. 

10,805. Batt and State Sponce Comprnep, P. Marsh, 
London. 


14th June, 1900. 
10,806. Szat for OursipE Purposes, W. H. England, 


10,807. Conpenstno Steam, T. Dale, T. Matthews, and T. 
Bradley, Manchester. 
10,808. Etectric Arc Lamps, H. A. Couchman, 


ndon. 
10,809. Lamps, J. Stanton, Dudley. 
Licutinc Rattway Carriaces, A. Smith, 
eighley. 
10,811. Switca for ELectric Arc Lamps, C. A. Hender- 
son, Edinburgh. 
10,812. RENDERING FaBRics WATERPROOF, T. F. Wiley, 
Bradford 


ord. 
10,813. Serna. Cord Invicorator, R. O. Tweedie and 
J. 8. Park, Galashiels. 
10,814. BAND Brakes, J. H. Shacklock, Birmingham. 
10,815. Cuttinc for Biscurt-MAKING MACHINES, 
A. Gillespie, jun., Glasgow. 
10,816. HatrpREesser’s Cuair, J. W. Paterson, Glas- 


gow. 

10,817. BEARING for Beis, J. J. Langley and J. H. 
Howell, Bristol. 

10,818, Boiters and Furnaces, L. Delaney, 
Bradford. 


10,819. Rop Hotpers, J. Barnes, Birmingham. 

10,820. Winpina Yarn, R. Hall and Sons, Limited.— 
(V. Willers, Germany.) 

1,821. Desicns for Carp-cutrina, E. Beveridge, 


gow. 
10,822. Music-TURNING Apparatus, F, Ubermtihlen, 
aris. 
— TURNIP-THINNING, &¢., MACHINE, W. McBride, 
Ci 


ork, 
10,824. Biinp, T. G. Kay, Bolton. 
10,825. BotrLe Stoppers, T. Sutcliffe and K. Sandrey, 


ndon. 
10,826. Curtinc Iron, M. Galke, Berlin. 
10,827, Fury Freeper for Furnaces, A. J. Boult.—{F. 
N. Spear, United States.) 
10,828. ATracHMENTs for Bepstzaps, V. E. Kerr, 


ndon,. &. 
10,829. Lamp Burners, W. E. Thoropson, London. 
10,830. DEvick for Suprortina Currs, C. Gough, 


London. 
10,881. Stace ItLustons, H. A. Lewis, London. 
10,882. GLass Furnaces, F. J. Swoboda, London, 


10,833, ELectric AccumuULaToRS, R. Fabry, London. 

10,834. Drivinc MECHANISM for PRINTING PREssEs, J. 
Hauss, London. 

10,835. Automatic WaTeR Boiters, J. F. Waller, 


ndon, + 
10,836. CuTtine Fasrics into Lenorus, H. G. Bender, 


mdon. 
10,837. Printinc Macuines, H. G. Bender, London. 
10,888. IRonING Macuinks, H. Skelton and Skelton, 
Sleat, and Co., Limited, London. 
10,839, HoLpgr for Toastinc Breap, A. F, Campbell- 
Barell, London, 


10,840. Apparatus for Heatinc Warer, F, 
+ :London. Hatcher, 
10,841. AWNING Supports for GARDEN SEats, F, Hatche 
ndon, 
10,842. OpgRaTING Rattway Points, J. de 
and W. Warren, London. © Coben 


10,843. SULPHURISED LeUCO-compouND, C, Abel 


(Actien-Gesellschayt fiir Anilin-Fabrikation Gi 
many.) 
10,844. Brack D1sazo-pyEsturrs, C. Abel 
(Actien-Gesellachast fiir Anilin-Fabvikation, 


many.) 

‘0,845. ANTISEPTIC Compounn, A, Zimmermann,—(7), 
Chemische Fabrik aus Actien vorm. Schering... 
many.) 


10,846. Gas Burners, H. Pollak and F. Bartosch, 
London. , 
10,847. Decorative Screens, &e., Defries 
London. J 


10,848. Briquerres, P. M. Justice.—(4. W, 

United States.) Chew, 

10,849, Vaporisers of O11, W. Hornsby and w, 
Holloway, London. 

10,850, F, W. Golby.—(B. Quedenyeldt, 
many. 

- Packine for Jornts, H. Kirchhoff, London, 

. Dritt, B. 8. Gower, London. 

. Provectite, H. Burrows, London, 

. Fire-crates, W. H. Rymer, Liverpool. 

. ARMouR Pratss, A. B. Donaldson, London, 

. Enorgs, C. H. Morgan, London. 

10,857. 
Lond 

10,858. 


10,862. ComBinep ScRaPER and Squekorr, B. C. Scott 
London. . 

10,863. Susstirute for Inpra-rupper, C. J. R, le 
Mesurier, Didcot, Berkshire. 

10,864, CycLe Gear, W. Hucks and W. Hucks, jun, 
London. 

10,865. MATERIALS for Makino TILEs, P. Sohtge, 
London, 


SELECTED AMERICAN PATENTS, 


From the United States Patent-office Official Gazette, 


648,073, CenTrirucaL 
Chemnitz, Germany.—Filed July 12th, 1899, 
Clain.—(1) The automatically-acting centrifugal 
apparatus, having revoluble sieve baskets arranged 
within the centrifugal drum, and serving to receive 
the materials to be treated, and separating plates 
within the sieve baskets to prevent the materials from 
moving backward during the rotation of the sieve 
basket, substantially as set forth. (2) In the improved 


Gitlner, 


centrifugal apparatus, the combination with the up- 
right centrifugal drum, and the plurality of inclosed 
rotating baskets mounted upon axes corresponding 
practically with chords of the drum, of a horizontally- 
projecting ring on the outer surface of said drum, 
dividing the latter into two zones, one receiving the 
discharge openings of the sieve baskets for the outlet 
of the solid portions, the other zone having openings 
for the outlet of liquid already separated within the 
centrifugal drum, substantially as and for the purpose 
set forth. 


648,243. Gas Cueck ror Provectiies, 4. 7. Dav- 
son, G. T. Buckham, and L. Silverman, London, 
land.— Filed December 18th, 1899. 

Claim.—The herein-described gas check for projec- 
tiles, consisting of a rin, ——— on the projectile 
behind the driving band, radially fixed throughout 


its length, and provided with a plurality of projecting 


Y 
Y 


flexible flanges extending beyond the circumferential 
line of the fctevior wall of the bore of the gun, and 
containing in the intervening spaces plastic packing 
of lubricating character, substantially as and for the 
purpose set forth. 


London. 
10,859. AUTOMATICALLY Ianitina Gas, L. Mette 
London. 
10,860. PHOTOGRAPH-PRINTING APPARATUS, J. Halden 
London. 
10,861. INCANDESCENT Gas Licutino, G. Bataberg, 
| London. 
| 
| 
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10,728. Hat Sizinc Macutyg, 8. L. Taylor, London. 
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PROGRESS OF WARSHIPS AND MACHINERY 
BUILDING IN ENGLAND. 


In view of the shortly expected distribution of the 
work embraced in the First Lord’s new naval programme 
among the Royal Dockyards and private shipbuilding 
and engineering establishments, and the possible calls 
to be made upon the latter for additions to the navies of 
some foreign Powers, the following notes of progress in 
such work now in hand in English shipyards and marine 
engine factories will be of interest to those of our readers 
who take note of the development and increase of navies. 

So far, however, as the progress made in warships 
building in our own Royal Dockyards is concerned, we 
have little or nothing to record, seeing that our Admiralty 
authorities still cherish the absurd impression that it is 
wise policy to keep not only the Press, but the inter- 
ested general public without knowledge of what is being 
done in this direction in these establishments. From 
means within reach we are, however, able to record in 
connection with our Government dockyards that there are 
in hand in them the following new constructions. 

At Portsmouth and Pembroke respectively there are 
building the new armoured cruisers Kent and Essex, 
vessels of 9800 tons displacement, and 22,000 indicated 
horse-power engines; and in addition at the last-named 
dockyard a vessel of the same class, the Drake; but of 
14,100 tons displacement and 380,000 indicated horse- 
power engines. Devonport and Chatham have each in 
hand a battleship of 14,000 tons displacement and 18,000 
horse-power engines, to be named respectively the 
Montagu and Albemarle, while Sheerness has nothing 
Jarger in progress than two war sloops, the F'antome and 
Espiégle, vessels of 1070 tons displacement and 1400 
horse-power engines. The dockyard vessels now com- 
pleting are the battleships Formidable and London 
at Portsmouth; the Implacable and Bulwark at 
Devonport; and the Irresistible and Venerable at 
Chatham. Sheerness is completing the Vestal and Shear- 
water sloops. Of the actual state of forwardness of any 
of the above-named vessels we are, with the public, as 
we have said, kept purposely uninformed by Admiralty 
authority. 

Turning now to the work in hand by our private war- 
ship builders and marine engineers in England—Scotland 
not being within the purview of our article—we have 
pleasure in being able to give ourinterested readers a brief 
record of the progress made in such work at the present 
time. 

Commencing with the East Coast shipyards, &c., and 
coming south, we first note that Sir W. G. Armstrong, Whit- 
worth, and Co., of Elswick-on-Tyne, have completed and 
handed over the United States twin-screw cruiser Albany, a 
vessel of 3440 tons displacement, fitted with triple-expansion 
engines of 7500 indicated horse-power, which attained on 
trial a speed of 19°6 knots with natural, and 20°5 knots 
with forced draught to her boilers. The preliminary 
trials have also taken place of the two torpedo boat 
destroyers built by the firm and engined respectively by 
the Wallsend Slipway Company, and the Parsons Marine 
Turbine Motor Company, but the final official trials of 
these vessels have not yet taken place. 

The Japanese battleship Hatsuse, and the Japanese ar- 
moured cruiser Idzumo, both built by the Elswick firm, are 
now nearly ready for trial; and the Iwate, sister ship to the 
latter, is getting well advanced. The Norwegian armour- 
clad coast-defence ship Norge, built by the same firm, is 
now receiving her machinery at Messrs. Hawthorn, 
Leslie’s yard at Hebburn, and her sister ship the Eids- 
vold was launched on the 14th of this month. Both of 
these vessels are of 3850 tons displacement, 290ft. long, 
and 50ft. beam, and have a draught of 16ft. 6in. 
Their propelling engines—of the triple-expansion type— 
are of 4500 indicated horse-power, driving twin screws, 
and are to give the vessels when running at full power a 
speed of 163 knots, steam for them being supplied by 
Yarrow water-tube boilers. 

The next firm to be noted is Hawthorn, Leslie, and 
Co., of St. Peter’s Works and Hebburn-on-Tyne. The 
torpedo boat destroyer Havock has been fitted by them 
with new water-tube boilers of the Yarrow type, she has 
completed her preliminary trials, and is ready to proceed 
to Portsmouth to complete. The Viper destroyer, driven 
by turbine engines, has also completed her trials, and is 
ready to leave for the same port. The firm have also in 
hand the 30-knot destroyers Greyhound, Racehorse, and 
Roebuck ; the engines of 6000 indicated horse-power, and 
Yarrow boilers for the first of which—to be launched in 
July—are ready for the vessel ; and those for the others, 
of the same power, are well in hand, and will follow 
closely after the Greyhound. 

The engines and boilers for the battleship Bulwark, 
built at Devonport, are now in place on board, and the 
work in connection with the pipes, valves, &c., is well in 
hand, and the vessel will be ready for her steam trials 
about the end of the current year. Those for the 
armoured cruiser Kent, building at Portsmouth, of 22,000 
indicated horse-power, are in the early stages of con- 
struction in the foundries, pattern, and smiths’ shops ; 
the boilers, which are to be of the Belleville type, being 
in the initial stages of progress. The propelling 
machinery of the Norwegian coast defence ships, Norge 
and Eidsvold, built at Elswick, is completed, that for 
the first-mentioned having been fitted on board at-Heb- 
burn, and is nearly ready for trial, and for the Hidsvold, 
just launched, ready to be put into place. 

At the shipyard and works of Palmer and Company, 
at Jarrow, the first-class battleship Russell, one of four 
similar vessels now building for her Majesty's Govern- 

ment, having a displacement of 14,000 tons, and engines 
of 18,000 indicated horse-power, is making good progress, 
both in hull and machinery ; the former being plated and 
completely riveted up to the armour shelf. The plating 
and framing behind the armour is completed, and the 
teak backing well in hand; the barbettes being also 
plated and ready to receive the backing. The two pro- 
tective decks are about completed, and the whole of the 
topside framing and beams are in place, and a large pro- 


portion of the outside plating, stringer, and deck plating 
already worked in. The engine and boiler seatings, 
bunker, and wing bulkheads, together with the transverse 
bulkheads, and those forming the magazines and store- 
rooms, are riveted up and finished. At the after part of 
the hull, the propeller shaft brackets are secured in 
position, and all the bossing out of the shell plating for 
the shafts is finished. Forward, the whole of the 
double plating forming the stiffening for the ram casting 
is, together with the ram stem, completely riveted up 
and ready to receive the thick protective plating which 
has not yet been received from the armour plate makers. 
Inbéard, good progress is also being made with the 
fitting, plumbing, and joiner’s work. Altogether, fully 
one-half of the total hull weight is already worked in, and 
it is confidently expected that the ship will be put into 
the water in the coming October. 

The machinery for the Russell — supplied by her 
builders—consisting of two céOmplete independent sets of 
four-cylinder triple-expansion engines, with twenty-four 
boilers of the latest improved Belleville type, are making 
good progress in the shops, the whole of the work being 
well advanced, the stern shafts and propellers being prac- 
tically ready for the ship, notwithstanding the difficulty 
experienced, more especiallyin connection with the Belle- 
ville boilers, in obtaining delivery of material. As the 
boilers for the Russell are the first of the type Palmer’s 
Company has constructed, special machinery and build- 
ings having had to be provided for making them, it is still 
expected that they will be finished and fitted on board in 
good time. 

In addition to the Russell battleship Palmer's Company 
has also in hand for the British Government three 
30-knot destroyers. The Myrmidon, the second of the 
three ordered, is already launched, and has her engines 
and boilers in place ; the decks, &c., are being closed in, 
and the vessel is being rapidly got ready for her steam 
trials. The Kangaroo is also well advanced in building, 
the outside plating, decks, bunkers, engines and boilers, 
seatings, &c., being nearly completed, her launch being 
expected to take place about the end of July. The Syren, a 
sister vessel, is not quite so far advanced as the Kan- 
garoo, but all the frames, floors, bulkheads, and a good 
portion of the sheil and decks, are in place and being 
riveted up. 

The propelling machinery of these 30-knot destroyers, 
which are of 320 tons displacement, and 6000 indicated 
horse-power, supplied with steam by the Reed type of 
water-tube boilers, has all been made by Palmer’s Com- 
pany, and it has every promise of being as uniformly suc- 
cessful as in similar destroyers built at the Jarrow 
works. In carrying on their construction, considerable 
delay in the delivery of material has again had to be con- 
tended with, but the firm has, by vigorous efforts, been 
able to minimise as much as possible the effects of this 
delay in the execution of the work. Such progress in 
Admiralty work now in hand by the firm should find its 
reward in the further addition to the present contract 
orders in future distributions of naval work. 

At Earle’s Shipbuilding and Engineering Company’s 
works at Hull, although the temporary financial 
difficulties of the company have affected the naval work 
in hand, progress has been made with the fitting on 
board of the engines and boilers of the first-class battle- 
ship Formidable, now completing at Portsmouth. The 
first set of the engines of similar size, being made by the 
firm for the sister ship London—also completing at 
Portsmouth—is delivered ; the under-water fittings, with 
the propellers and their shafts, are in place; and the 
second set of engines is being erected, and will shortly be 
sent to the ship. The engines of both ships, which are 
of 15,000 horse-power, are to be supplied with steam by 
Belleville boilers; these are fairly well in hand, but 
seriously delayed for want of tubes, the tube makers 
during the last twelve months having been unable to 
turn them out sufficiently good to satisfy Admiralty 
inspection; defects, not discoverable at the makers’ 
works, having developed in a large percentage of those 
delivered, in the process of galvanising, causing their 
rejection. 

After a highly satisfactory trial at Hull, in which a 
speed of 303 knots was attained by H.M. destroyer Dove, 
built at Earle’s works, the vessel has been delivered at 
Portsmouth, and will shortly proceed on her official trials 
in the Solent. The destroyer Hasty, originally fitted 
with locomotive boilers, has been re-boilered by Earle’s 
firm with water-tube boilers of the Yarrow type; her 
completion is well advanced, and she is shortly expected 
to run her trial trip. The new boilers of the same type 
for the sister ship Charger are now nearly ready for test- 
ing, fearful delays having been experienced in obtaining 
a few tubes required for them ; the last delivered, ordered 
two years ago, having only come to hand some three 
weeks since. 

The boilers for torpedo boats Nos. 54 and 87, con- 

structing at Earle’s, are well in hand; the damaged 
engines of the destroyer. Bullfinch have been replaced, 
and it is hoped that her official trials will closely follow 
those of the Dove, the sister vessel, both of the 30-knot 
class. 
From Hull there is nothing to note in warship 
building progress, until reaching the Thames. where 
we find at the Thames Ironworks Company’s ship- 
yard, at Blackwall, that the battleships Duncan and 
Cornwallis, building for the British Government, 
are making fair progress, 8000 tons of steel material 
having been built into the hull of the former, and 2800 
tons into that of the latter. The bow frames of both 
ships are all now in place, and work on the 2in. armoured 
decks is now being proceeded with. Work on the case- 
mates has also been started after some. delay in waiting 
for information. Altogether, a better average weight of 
material is being put into these ships per week than at a 
similar stage of progress in her Majesty’s ship Albion. 

With regard to the propelling machinery, &c., ofthe Dun- 
can and Cornwallis, which is being made at the company’s 
engineering works at Greenwich, that for the Duncan is 


in a forward state of progress, and will shortly be com- 
menced erecting in the shops. The Belleville boiler 
work for this vessel, with the exception of the generator 
tubes, which are difficult to obtain in sufficient quantities 
to keep pace with the other portions of the boilers, is 
also in a forward state of progress. Delivery of the 
boilers on board is expected to commence by September 
next, and all the boilers to be in place when the vessel is 
launched early next year. Parts of the propelling 
machinery to be supplied under contract for her Majesty’s 
battleship Albemarle—now building at Chatham—are also 
in hand at the Greenwich works of the Thames Iron- 
works Company, some of the cylinders for the main 
engines being already cast. 

The battleship Albion, built at the company’s shipyard 
at Blackwall, is, so far as the shipwork is concerned, 
practically finished, there being nothing to do but plane 
decks and touch up. The machinery of the ship has been 
delayed by the difficulties of the contractors for the en- 
gines; but they have promised to have the ship ready 
for steam by July 12th, so that in all probability her 
builders will deliver her to Chatham dockyard in the 
course of that month. 

Yarrow and Company, of Poplar, have in hand 
several torpedo boats for the Japanese and Dutch 
Governments, some of the larger—or first-class—which 
are 152ft. 6in. long, by 15ft. 3in. beam, and 2000 indi- 
cated horse-power, with a speed of from 25 to 26 knots, 
have been already shipped to Japan, and those for 
Holland of the same size will be ready for trial by the 
autumn. Two smaller torpedo boats for the Dutch, 
which are 130ft. long, 13ft. 6in. beam, 1300 horse-power, 
and 24 knots speed, are practically finished. The Dutch 
boats will be tried on the Thames; and all the Japanese 
boats will be sent out packed in pieces for re-erection in 
Japan. The armament ofall the larger boats, consists 
of three torpedo tubes, and about five quick-firing guns. 
The smaller boats are armed with three torpedo tubes, 
and two or three quick-firing guns. 

At the works of Humphrys, Tennant, and Co., at 
Deptford Pier, the machinery for the first-class armoured 
cruiser Drake, of 14,100 tons displacement, building at 
Pembroke, is being rapidly proceeded with; the erection 
of the main engines, which are of 30,000 indicated horse- 
power—the first of this size ordered by the British 
Government—has already been commenced in the shops, 
and the first delivery of the boilers, which are of the 
Belleville type, will be made shortly. There is also rapidly 
approaching completion at the Deptford Pier Works the 
machinery for a first-class battleship and two first-class 
cruisers for the Japanese navy. 

Her Majesty’s first-class cruiser Spartiate, built at 
Pembroke, and engined by the late firm of Maudslay, 
Sons, and Field, is now preparing for her trials at Ports- 
mouth, and the machinery constructed by the same firm 
for the battleships Irresistible and Vulnerable is being 
fixed on board in Chatham dockyard. 

At the Chiswick shipyard, J. I. Thornycroft and Co. 
are just completing the two destroyers, the Albatross and 
Stag, built for the British Government. The firstnamed, 
which is 227ft. long, 21ft. 3in. beam, and Sft. 5in. 
draught, attained on the first run she made a speed of 
32} knots. The Stag, 210ft. in length, 19ft. 6in. beam, 
and 7ft. draught, made on her official trial—a run 
of three hours’ duration—a speed of 30°156 knots. The 
torpedo and machine-gun armament of both vessels con- 
sists of five 6-pounder, and one 12-pounder quick-firing 
guns; and the torpedo gear is two revolving tubes on 
deck, arranged to discharge 18in. Whitehead torpedoes. 

There are also just completing at the Chiswick yard, 
for the French Government, two shallow-draught gun- 
boats, the Argus and Vigilante, each being 145ft. long, 
24ft. beam, and 2ft. water draught when loaded, which 
attained on their official trials on the Thames, an average 
speed of 13} knots. Two lighters will accompany these 
vessels, the whole being built in floatable sections to 
facilitate transport, and intended for service in China. 
In addition to the boats above mentioned, J. I. Thorny- 
croft and Co. have in hand four first-class torpedo boats 
for the British Navy, which are larger and more powerful 
than any we now have, or are in the possession of any 
foreign navy, so far as is known, but the particulars of 
which are at present unavailable. 

Of the West Coast warship-building firms, Laird 
Brothers, at Birkenhead, have now completed the first- 
class battleship Glory, built and engined by them for the 
British Government. This vessel has completed her 
official trials, at which she attained the following results :— 
On the first thirty hours’ trial, a speed of 10°4 knots an 
hour was maintained with a developed engine power-of 
2879 horses; on the second thirty hours’ trial, 16°78 
knots were made with 10,587 indicated horse-power; and 
on the full-power trial a speed of 18:12 knots was main- 
tained with 13,747 indicated horse-power. The vessel is 
now being prepared for her gun trials, which will shortly 
be carried out. Good progress has been made at Laird’s 
works with the construction of H.M. first-class battleship 
Exmouth, nearly 2500 tons of material having been 
worked into the hull. Her machinery and boilers are also 
well in hand. The single-screw sloops Mutine and 
Rinaldo have both been launched, and are having their 
machinery fitted on board, and completed as rapidly as 
possible for trial. The engines for H.M. battleship 
Implacable of 15,000 horse-power have been shipped to 
Devonport, and their erection on board the ship is 
approaching completion. 

The 30-knot destroyers Lively and Sprightly, building 
by Laird Brothers for our Navy, are ready for launch- 
ing, and their machinery is in an advanced stage. The 
machinery, of 18,000 horse-power, constructing by the 
same firm for her Majesty’s battleship Montagu, build- 
ing at Devonport, is now well in hand. An order for 
a set of water-tube boilers of the Laird type for the 
Blonde, similar to those lately supplied by Laird’s firm 
to the sister ship Blanche, has recently been received 
from the Admiralty, and the work is being proceeded 
with. The 30-knot Russian torpedo boat destroyer Sém, 


| 


| 
| 
| 
| | 
| 
| 
| 
| | 
| | | 
| | | 
| | | 
| 
| | 
| | | 


662 


THE ENGINEER 


June 29, 1900 


built by the firm, has satisfactorily completed her trials, 
and has been made ready for sea. 

Vickers, Sons, and Maxim, at Barrow, being, as we 
are informed, entirely in the hands of the Government 
authorities employing them, we have not thought it 
necessary to inquire from sources at command as to the 
progress or otherwise of the warships they have in hand. 


THE PARIS EXHIBITION. 


Tue presence of a Baldwin locomotive among the ex- 
hibits of the State railways has aroused a great deal of 
indignation among certain French deputies who last week 
brought the question before Parliament, and gave the 
Minister of Public Works a very bad quarter of an hour 
for his unpatriotic idea of showing a foreign built loco- 
motive among the French railway material. According 
to the deputies, the exhibition of this locomotive was 
calculated to draw remarks from foreign visitors that 
would not be flattering to the national industry. The 
Minister deemed it necessary to go into a very long ex- 
planation, and pointed out that if the State made any 
show at all, it was obliged to exhibit all its different types 
of material, and the Baldwin locomotive could not very 
well be excluded. Moreover, it could not be regarded as 
a foreign machine, as it was built to improved designs of 
French engineers, notably in securing a greater stability 
in the building of the frame, the lubrication of the slide 
valves, and the construction of the cab. If anything, 
therefore, the Baldwin locomotive was the outcome of 
French genius. This ingenious explanation appeased the 
majority of the Chamber, but the irreconcileables still 
wanted to know why all the locomotives were not built 
at home, and why, if it were necessary to show a foreign 
machine at all, it should not be exhibited in the foreign 
section. M. Coutent, who said that he was a locomotive 
engirieer himself, drew down the wrath of his colleagues 
by saying that they did not know what they were talking 
about. 

The scandalous absence of transport facilities has 
awakened the authorities to the necessity of doing some- 
thing to cope with the enormous traffic during the Exhi- 
bition, for they have just authorised a company to put 
into circulation one steam omnibus. It is obvious that 
the needs must be particularly pressing to warrant such 
a radical departure from the old traditions, and it is to 
be hoped that the two million Parisians and the half- 
million visitors who daily come to the capital will duly 
appreciate the convenience of this solitary vehicle. It is 
by no means certain even that they will be able to count 
upon the regular running of the omnibus, for it is only 
being put into service between the Gare du Nord and the 
Place de ]’Alma as an experiment, and if it should arouse 
the opposition of the powerful omnibus monopoly it will 
be promptly ordered off the streets. The omnibus is a 
Scotte ‘ train” of the type which is being employed on a 
somewhat large scale by the French artillery. It is com- 
posed of a motor car coupled to an open trailing car in 
the form of a char-a-banc. Steam is generated in a 
modified Field boiler, situated just behind the driver, and 
the propelling mechanism is a high-speed vertical engine 
of the marine type. Power is transmitted by chains 
through the medium of a high and low speed gear. The 
cars are of the well-known Scotte type, somewhat heavy 
in appearance, and mounted on small wheels with broad 
tires. While being suitable for haulage purposes, they 
look a little out of place on the streets of Paris, but, 
nevertheless, the public are thankful for what they can 
get, and they are freely patronising the solitary Scotte 
train at a uniform price of 50 centimes. The train is 
under excellent control, and it would be unfair to reproach 
it with heaviness and ungainliness so long as it holds 


_ comparison with the ordinary type of Paris omnibus. 


/ 


Among the numerous congresses which are being held 
in Paris, one of the most interesting is that of mines and 
metallurgy, which was held last week, and proved to be 
particularly instructive, not so much on account of the 
records of past progress as of the indications afforded of 
what metallurgists and mining engineers are likely to 
accomplish in the future. The question of the direct 
utilisation of blast furnace gases for motive power did 
not give rise to so much discussion as might have been 
expected, though there were two very strong currents of 
opinion as to the respective merits of the two-cycle and 
four-cycle systems for motors of high power. The advo- 
cate of the four-cycle engine was M. H. Hubert, Professor 
of Mines at the University of Liége, who met the objec- 
tions against the employment of poor gases in big 
engines by the deduction of M. Witz, and by his own 
experiments with the motors constructed by Cockerill, at 
Seraing, upon the Delamere-Deboutteville et Malendrin 
system. The two principal mechanical objections were 
the difficulty of starting big motors, and the trouble 
arising from the admission of dust and steam from the 
furnace intothe cylinder. In the case of the Cockerill engine 
shown at the Exhibition, and which develops 600 horse- 
power with waste gases and 1000 horse-power 
when working with ordinary gas, the start is effected 
by means of a winding gear that brings the piston to 
the point of compression, and, as a measure of safety, 
the electric ignition cannot work until the starting 
apparatus is first thrown out of gear. The difficulty 
with respect to the admission of dust into the cylinder is 
overcome simply by the arrangement of the valves and 
the water-jacketing of the engine in every part. This 
lowers the temperature of the gas on admission and 
secures a greater density, and consequently a greater 
efficiency. The following details of the machine shown at 
the Exhibition may be interesting :—Motor, diameter of 
cylinder, 1-300 m.; stroke, 1°400 m.; diameter of piston- 
rod, 0°244 m.; diameter of crank shaft, 0°460 m.; length, 
11 m.; width, 6 m.; height, 41m.; weight, including 33 tons 
of fly-wheel, 127 tons; normal compression, 9°5 kilos. 
per square centimetre. Blowing engine: Diameter of 


cylinder, 1-700 m.; stroke, 1:400 m.; diameter of piston- 


rod, 0°244 m.; length, 5°50 m.; width, 3°50 m.; height, 
4m.; weight, 41 tons. During the trials carried out in 
March last by M. Hubert, assisted by Mr. Bryan Donkin 
and other experts, the Cockerill engine ran for several 
hours at 98 revolutions a minute without a single miss- 
fire, and the power developed was an average of 887 
horse-power, and at certain moments it went up to 900 
horse-power. The consumption of gas per indicated 
horse-power per hour was an ‘average of 2°333 cubic 
metres. 

M. Hubert claims that it is only with the aid of single- 
cylinder motors that it is possible to attain very high 
powers within a comparatively small volume, and the 
Otto and (Echelhaiiser engines of 600 horse-power now 
running with waste gases in Germany and the Grand 
Duchy of Luxemburg have several cylinders. The 
Cockerill Company has been requested by an American 
firm to present plans for an installation of 5000 tons for 
a blast furnace producing 800 tons a day. The machine 
must deliver the blast under a pressure of 1°250 mm. of 
mercury. M. Hubert thinks that it would be very easy 
to carry out such an enterprise in a relatively small space 
by arranging the cylinders tandemfashion. While dealing 
generally with this method of utilising waste gases he 
nade the interesting deduction that this employment in 
motors would result in an economy of 8f. per ton of pig 
iron. 

When M. Hubert had concluded his case for the four- 
cycle engine, M. Emile Demengé argued warmly on 
behalf of the two-cycle motor, which, he said, was much 
better able to solve the problem of the direct utilisation 
of waste gases on account of its greater simplicity and 
fewer parts. The consumption of gas of 900 to 950 
calories in the (Echelhaiiser motor of 600 horse-power 
does not exceed three cubic metres per effective horse- 
power, and the consumption of water for cooling is 
35 litres. This motor, according to M. Demengé, can 
go up to 1500 horse-power with a cylinder diameter of 
1-200 metres. The fact that orders have been received for 
engines of an aggregate power of 18,000 horse-power gaes 
to show that there is plenty of warrant for the claims 
put forward on behalf of this system, and M. Demengé 
urged, as a matter of historical accuracy, that (Echel- 
haiiser had anticipated Cockerill in the building of these 
big waste gas engines. As, moreover, M. Demengé 
appeared rather sore over the dictum of Professor Witz 
that the two-cycle motor was destined to disappear, one 
of the vice-presidents of the Congress poured oil on the 
troubled waters by remarking that the Professor's theory 
might need some qualification. 

Among the numerous other matters discussed at the 
Congress, reference need only be nade to the prominence 
given to the electrical distribution of power in mines, 
which is beginning to make very rapid headway on the 
Continent. As to mechanical coal cutters, there is very 
little to be done in France with existing appliances, and 
still less in Belgium, where the seams are too thin to 
allow of their employment at all. 

The Congress proved to be so instructive that it was 
decided to hold it every three years instead of at irregular 
periods as before, and the next meeting will take place 
in 1903 at Liege on the occasion of the International 
Exhibition which the town is to organise in that year. 

The municipality of Paris has a very strong faith in the 
educational value of the Exhibition, and the public desire 
to be educated respecting the supposed advantages of the 
sewage farm which municipal engineers regard as a satis- 
factory solution of the tout a l’égout system. Con- 
sequently, the municipality has given special prominence 
to matters appertaining to the disposal of sewage in the 
pavilion on the north side of the Seine, near the end of 
the Pont de l’'Alma. Here we find not only models of the 
various syphons, culverts, mains, elevating stations, and 
the elevating wheel at Mazas, but also a diorama of the 
sewage farm at Achéres, and quite a large collection of 
vegetables grown upon land irrigated by the Paris sewage. 
The Municipal Council are quite safe in taking Achéres 
as an illustration of the good results of this method of 
sewage distribution, for it is sufficiently isolated to secure 
immunity from local opposition, and being a sandy soil, 
it will readily absorb large quantities of sewage until such 
time as it becomes so thoroughly saturated as to make it 
water-logged. This is a contingency upon which the 
municipal engineers do not insist. Nor does their exhibit 
contain anything that will throw a light upon the failure 
of the farms at Pierrelaye and Carriére-sous-Bois. In 
fact, the visitor to the pavilion would have little to show 
him that such farms exist if it were not for the indica- 
tions afforded by the excellent series of maps, giving in 
detail the system of distributing mains. This absence of 
data with respect to the Pierrelaye farm is explained by 
the events which have taken piace since the district was 
flooded with sewage some months ago, when the 
poisonous liquid invaded cellars and wells, and the 
Municipal Council had to send round water carts to 
supply water to the inhabitants. 

It will be remembered that the outlet of sewage on 
these farms had to be suppressed until an inquiry had 
been made into the causes of the flood and the possibility 
of finding a remedy for the evil. In the Chamber of 
Deputies the representatives of the unfortunate districts 
asserted most emphatically that the damage done was 
irreparable. The report recently prepared on behalf of 
the Municipal Council was naturally more optimistic. 
Seeing the enormous expense the town had gone to in 
laying out this system, the engineers entrusted with the 
task of making an inquiry were not disposed to be too 
severe on those responsible for the disastrous mistake. 
They described the extent of the damage, and partly 
confirmed the opinion brought forward by the local repre- 
sentatives that the flooding was due to the unsuitable 
character of the soil, but they obligingly accepted the 
conclusions of the municipal engineers that the trouble 
had been caused by a rise in the level of the subter- 
ranean sheet of water through the sudden discharge of 
so much sewage, and they held out the hope that as 
soon as the water fell to a normal level all inconvenience 


from the floods would disappear. _ Unfortunately this 
explanation does not dispose of the serious objection 
urged by competent authorities that the rock underlying 
the thin stratum of sand at Pierrelaye cannot absorb the 
enormous amount of sewage pumped upon it. The rock 
is split up into fine vertical fissures, which for a time 
allowed the liquid to sink down, while the solid matter 
was partly held in suspension by the sand. As soon as 
the fissures clogged up, the sewage naturally flowed off 
the top of the rock stratum on to the low- lying 
land. The theory of the subterranean sheet of water 
may be a convenient one, but it does not explain 
the failure of the farm to purify the sewage which 
flowed into the wells and cellars in the same state 
in which it was discharged on the land. The report 
suggested that matters would right themselves in 
course of time, if the Council would carry out certain 
little modifications, and would limit the discharge of 
sewage to the quantity provided for by the plans, instead 
of sending twice this amount, as they have been fre- 
quently doing. The report concluded that indemnities 
were due to the local population for the damage to 
property through the flood. Armed with this report, the 
Council thought themselves justified in sending more 
sewage to the farm; but this only aroused further pro- 
tests from the local inhabitants, who simply overwhelmed 
the Council with actions for damages. Up to the present 
the amount claimed exceeds 600,000f. In order to arrest 
this flood of legal proceedings, the Council has again 
been obliged to stop the discharge of sewage to Pierre- 
laye and Carriére-sous-Bois, and it is now being mostly 
diverted to the Seine, so that the situation is much the 
same as it was before the Pierrelaye farm was inaugu- 
rated, at the end of last year, amid such pomp and 
official congratulation. The sewage farms have aroused 
more opposition than any other undertaking ever carried 
out by the city of Paris. The town of Herblay brought 
actions for damages against the Council because the 
sewage mains to Genevilliers were carried through that 
commune. Herblay was defeated in this judicial contest, 
but the Paris Council cannot hope to be so fortunate in 
the case of Pierrelaye, where the inhabitants have every 
reason to complain of the deplorable muddle caused by 
the want of proper investigation on the part of the muni- 
cipal engineers. It is, no doubt, in the hope of inducing 
the population of Pierrelaye and Carriére to look more 
favourably upon the sewage farms that the Council is 
making such a big display of cabbages and carrots grown 
at Achéres. 


TRIAL OF 650 HORSE-POWER GAS ENGINE. 


In the following article we give particulars of tests 
made in March, 1900, on a 650 horse-power Simplex gas 
engine, driven by high furnace gases at Seraing, Belgium. 
A view of the engine on which these interesting and very 
complete trials were carried out was given in outline and 
plan in our issue of December 8th, 1899. It is one of 
three 650 horse-power horizontal Simplex motors re- 
cently constructed by the Société Cockerill at Seraing, to 
utilise the high furnace gases produced at their works, as 
power to drive a blowing cylinder for the air blast. The 
engine has been working since November, 1899, with unpuri- 
fied but cooled gases from the Seraing furnaces. It is the 
first of this size, and the blowing engine is also the first 
the Société Cockerill have constructed for this kind of 
work. The trial, which lasted three days, was carried 
out at Seraing by M. Hubert, a distinguished engineer 
of Liége, at the request of M. Greiner, director-general of 
the Société, in the presence of many gas engine experts 
and friends, including Professors Meyer and Witz, 
M. Delamare-Deboutteville, the designer of the engine, 
and other Belgian, French, German, Austrian, and 
English engineers. The representatives of the Creusot 
and other firms were also present, and the writer was 
favoured with an invitation to attend, of which he gladly 
availed himself. 

The gas to drive the engine was cooled on its way from 
the blast furnaces in a large wrought iron cooler, 19° 7ft. 
by 19°7ft. by 4ft. The cooler was placed in the open 
air, and had a water-sprinkling arrangement at the top. 
Four Koerting injectors were used to force the gases into the 
holder from the main. It was not found necessary to purify 
the gases from dust before they passed to the cylinder, 
and in general at these works the high furnace gases are 
not cleansed to any greater extent than is required when 
burnt under boilers. 

The Simplex gas engine has been before the public for 
many years, and often described. We may, however. 
remind our readers that the distinguishing feature of this 
motor is that it is single-cylinder in all sizes. It is of the 
four-cycle type, single-acting, horizontal, with electric 
ignition. The engine tested at Seraing was coupled direct 
to a blowing cylinder, as shown in the accompanying engrav- 
ing. The new method of connecting the air pump to the 
engine is illustrated in the article in Tue ENGINEER 
already referred to. The motor tested has one crank, 
and one through crank shaft, and runs at a nominal speed 
of 80 revolutions per minute. The diameter of the work- 
ing cylinder is 4ft. 3in., stroke 4ft. Tin., diameter of the 
air cylinder 5ft. 7in., stroke 4ft. Zin. The length of the 
connécting-rod is 14ft. 5in., and its diameter 11°8in. 
The diameter of the crank shaftis 18° 1in., of the fly-wheel 
16ft. 5in., and the latter weighs 33 tons. The total weight 
of the gas engine, including the air pump blower, is 158 
tons, and of the engine alone 94 tons. A water jacket 
was used, not only in the ordinary way to the 
barrel and end of the cylinder, but also to the end 
of the plunger piston facing the combustion and explosion 
chamber. In this way the combustion chamber was 
cooled all round. The lift valves, of the ordinary type, 
were driven by cams from the auxiliary shaft. Our 
illustration, Fig. 2, gives a reproduction of a photograph 
of an exactly similar engine, now at the Paris Exhibition. 

The programme of the three days’ trial in March last 
was as follows :—On the first day a preliminary test was 
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made, and the engine drove itself only, running empty 
without load, the air pump piston being disconnected. 
Indicator diagrams were taken, and other data obtained. 
At a speed of 67 revolutions per minute, the engine indi- 
cated 147 horse-power, and the consumption was 176°5 
cubic feet of high furnace gases per horse-power hour. 

The chief trials took place on the second and third 
days, and the results of these alone are given in the tables. 
On the second day the engine was worked without the 
air cylinder, and the power absorbed by a large rope 
brake, said to be one of the largest made, which was 
cooled internally with circulating water,and coupled direct 
to the main shaft. The mean power developed on the 
brake was 575 horse-power; mean calorimetric value of 
the gas, 110 B.T.U. per cubic foot, in Professor Witz’s 
bomb calorimeter; and 96 B.T.U. per cubie foot, in 
Junkers calorimeter. On the third day the motor was 
run as a blowing engine only. The brake was discon- 
nected, the air cylinder coupled, and the whole 
power of the engine absorbed in blowing air. The wind 
pressure was varied by closing the outlet valve more or 
less. At 62 revolutions per minute the air pressure was 
62 centimetres of mercury = 12 lb. per square inch; at 
a speed of 94 revolutions per minute the pressure was 
45 centimetres = 8°7 lb. per square inch; while, when the 
engine was run at 84 revolutions per minute, the pres- 
sure was 40 centimetres of mercury = 7°7 lb. per square 
inch. The mean power developed was 561 horse-power 
in the morning and 725 horse-power in the afternoon ; 
and the mean heating value of the gas was 111 B.T.U. 
per cubic foot in the Witz bomb and 98:7 B.T.U. in 
Junkers calorimeter. 

There was an efficient staff of about fourteen trained 
observers to take all the various readings required for the 
trial, and arrangements were made to indicate both the 
engine and the air pump. Diagrains were also taken of 
the engine when running empty. A counter on the 
crank shaft gave the number of revolutions, and another 
the number of explosions. As the governor acted on the 
hit-or-miss principle, it was found necessary to know the 
number of admissions per minute, in order to determine 
the power developed. A heat balance was drawn up for 
each day of the two main trials. 

The objects of the tests were to obtain accurate infor- 
mation, not only as to the quantity of gas consumed, but 
its quality and heating value, and to determine the 
thermal efficiency of the engine and blowers. The trials 
are of special importance, because this is the largest 
application yet made of a single-cylinder gas engine 
driving a blower direct, and developing as much as 650 
horse-power. The gas, drawn direct from five high 
furnaces in full work, was measured for the purposes of 
the trial through the same gasholder, of 89ft. diameter, 
and 10,200 cubic feet capacity, as was used in Professor 
Witz’s previous experiment at these works on a 200 
horse-power Simplex engine. On that occasion the 
volume of the holder was determined with very great 
care. The contents of the holder were carefully calcu- 
lated and calibrated for each descent only, by means of 
three graduated scales, each division representing one 


| cubic metre. The measurement of the gas in this way is 
necessarily intermittent, because it can only be carried 
out when the holder is falling. 

The quality of the gas varied according to the kind of 
iron made. Its heating value was determined in three 
ways. It was first sampled direct about every hour from 
the holder, during the experiment, and tested on the spot 
in a Junkers calorimeter. A few samples were next 
collected in large bottles by Professor Witz, and taken 
away to be tested in his special bomb calorimeter in his 
laboratory at Lille; but only a very small quantity could 
be treated in this way. Thirdly, several samples were 
analysed on the spot in an Orsat apparatus, their chemical 
composition determined, and the heating value calculated 
from them. The thermal efficiency of the engine was 
the highest yet obtained—namely, 30 per cent., taking 
the indicated horse-power; thermal efficiency of the 
blower, 22 per cent. The temperature and pressure of 
the gases were also frequently taken. The temperature 
of the exhaust gases was determined near the exhaust 
valve. The temperatures of the jacket-cooling water, in 
and out, were carefully observed with special thermo- 
meters every five minutes, and the quantity measured, 
not only for the cylinder barrel and cover, but also for 
the jacket of the piston. The quantity of air delivered 
by the large pump was not measured, nor the amount of 
oil used for lubrication ; but the latter will be determined 
on future occasions. The following table gives the chief 
results of the two main trials :— 


Test oF A 650 H.P. StupLex Gas ENGINE aT SERAING, BELGIUM, 
Marcu, 1900, 


March 20th.—Brake Tests. Mean of Five Trials. Engine of 600 
HP. nominal. High Furnace Gases. 
Consumption of gas. 2 
eS] & | 3 Sh 
|Per cent|Cubic feet|Cubic feet Per cent 
42 o4 790 | 573 | 72 89-8 123-7 102-4 | 27-16 


March 21st.—Tests with Blowing Cylinder. Mean of Five Experi- 
ments. Two Sets of Tests, with and without Misfires. 


(4 Tests with Misfires. Revolutions per Minute, 84; Admissions 
per Minute, 36. High Furnace Gases. 


Consumption of 
Bae 3a 2 2 23 
Zz a 
| 
Per cent|Cubic feet} bic feet) Per cent!Per cent 
167 746.1562! 75-4 82-5 no | 30-9 23-29 


| (2) Tests without Misfires. Revolutions per Minute, 93; Admissions 
per Minute, 46°5. 


| | | 
|Per cent Per cent 
99 | 30-6 | 25-07 


Per cent Cubic feet 
81-8 | 82-4 


Cubic feet 
186 886 725 100-7 


Approximate Heat Balance for Maximum Pover. 
Heat converted into work in the cylinder—per I.H.P. 28 per cent. 
Heat carried off in the jacket water .. Bey SE 52 pe 
Heat carried off in the exhaust and losses 


20 

One illustration on page 672 shows some of the high 
furnaces at Seraing, from which the gases pass through 
long pipes of large diameter to a range of steam boilers, 
or to the gas motors. 

The other shows the 650 horse-power gas engine now 
at the Paris Exhibition, in the Belgian Section of the 
Machinery Department. When driven with Paris 
lighting gas, it will give about 1000 horse-power; but 
there is no arrangement at the Exhibition for absorbing 
the power, and it only runs at intervals, driving itself and 
the blowing cylinder. 

The writer can bear witness to the good running of the 
engine, which worked without hot bearings, and with the 
minimum of noise. M. Hubert, who conducted the trials, 
M. Delamare, the designer of the engine, and the Société 
Cockerill are to be congratulated on the care with which 
all the tests were made. Great pains were taken by M. 
Hubert and all his assistants that all observations should 
be correct, and no trouble was spared. The public spirit 
of these gentlemen in organising the trials, and super- 
intending such a mass of details cannot be too highly com- 
mended, and the results obtained are very striking in an 
industry which dates back only five years. Another 
smaller 200 horse-power Simplex gas engine using high 
furnace gases, has been working satisfactorily for a year 
in these works. It has a cylinder diameter of 80 centi- 
metres = 31°5in. by 1 metre = 3°28ft. stroke, and runs 
at 100 revolutions per minute. It was tested by Pro- 
fessor Witz in 1898, and the heat efficiency was found to 
be 20 per cent. This engine drives a dynamo by a strap, 
and works night and day; the electricity is used to 
furnish power for cement works about a mile off. When 
seen at work it was doing well. The discussion which 
took place at the Mining Congress concerning this engine 
will be found on the preceding page. 


” 


A Heavy steam traction plant has been shipped by an 
American firm to Eastern Siberia. It includes two 50 horse- 
power engines and eight steel wagons carrying twelve tons each, 
and is to be used in competition with camel trains in hauling 
supplies to the mines about Reval. The main body of the boiler is 
vertical, 4ft. in diameter, and fitted with 160 2in. tlues each 5ft. 
long ; the vertical boiler is adopted on account of the steep grades 
these engines frequently have to traverse. The fire-box is 
horizontal, 6}ft. long, 44in. wide, and 36in. high. Duplex engines 
are mounted on the main frame, and are connected to the driving 
wheels by five gears, pinions, and wheels. The water tank holds 
about 500 gallons, enough to run the engine for four to five miles. 
The total weight of the engine is fourteen tons, and it is desigr«d 
to run at a speed of three to six miles an hour, 
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PRIME MOVERS AT THE PARIS EXHIBITION. 
No. III. 
THE FARCOT ONE-CYLINDER ENGINE. 


Tuat one of the large engines in the Exposition should 
be a single-cylinder engine is in itself an interesting 


fact. One cannot argue from that fact that for horse- 
powers up to 1000 or so this type will again become 
prominent in the future of steam engineering; but it 
fives a fair opportunity of instituting comparison between 
the results of this type and the various types of multiple 
expansion. It has often been argued in the pages of 
THE ENGINeEER that, so far as thermal efticiency is con- 
cerned, there is not very much to choose between the 
actual results obtainable with single and multiple-stage 
expansion under the conditions of good design suited to 
each respective case. Probably the Farcot engine is an 
example of as good design of its special class as is to be 
found now-a-days, so that if we take this engine in the 
Exposition as representative, we may believe we are 
doing justice to its class. One other French firm uses 
single cylinders. We intend to illustrate and describe 


Fig. 1—-MAIN BEARING 


these in a future issue. The actual work of the 
engine in the Champs de Mars, is the supply of 
alternate current at 2200 volts for lighting the build- 
ings. ‘The cylinder is 39°37in. in diameter, and the stroke 
4ft. 5in. It was meant to run at 79 or 78} revolutions 


per minute, with a boiler supply at seven atmospheres; | 
but the actual pressure available is about six atmospheres, | 


and the actual speed 76 revolutions, this giving a 
frequency in the current supplied from the dynamo of 
about 41 instead of 423, as it is intended to be. 

At the higher pressure and speed the indicated power 
would be 900 with one-tenth cut off, and 1300 with two- 
tenths cut off, and 1600 horse-power at three-tenths cut 


mm. 
‘automatic lubrication provided by centrifugal 


mounted directly on the shaft, which also carries directly 
the continuous-current exciter beyond the main bearing, 
on the end away from the engine. The field magnets, 
with their thirty-two pole pieces, are mounted on the fly- 
wheel, which has a diameter over the faces of the pole 
pieces of 5°50 m., and a width of 0°97 m., and a weight, 
exclusive of shaft, 49°8 tons, and revolves inside the 
armature, with an air space of 6} mm. between them. The 
weight of the armature mounts up to 59°38 tons, and 
its outside diameter is6*8 m. The sixty-four “ bobines”’ 
of each half or each phase of the armature are connected 
up in series throughout. The main shaft has a diameter 
of 17-75in. at the crank bearing, and 15-°75in. at the 
exciter bearing, and it is swelled to 25-6in. diameter at 
the centre of its length, where the dynamo fly-wheel is 
keyed on it. The overhung crank pin is 7°87in. in 
diameter by about 12-75in. long in the brasses. At seven 


Figs. 3, 4, and 5 are sections of the trip gear operating 
the steam admission. The construction is the same as 
has been used by the Farcot firm for many years past, 
and hardly needs description. It is of the class in which 
two oscillatory movements are given to two parts which 
engage and disengage. The constant excentric throw jigs 
communicated at the pin A, Fig. 8, to the double plate 
d d, Figs. 3, 4, and 5. These plates are mounted so as to 
be free to oscillate round the sleeve g, which is keyed 
to the valve spindle, but the plates d are constantly drawn 
in one direction towards a stop position by the link drawn 
down by a spring in the dashpot. The pawl f is pinned 
to these plates, and oscillates with them, being pressed 
continuously inwards towards the centre by the spring r, 
The engagement is between the edges of two hardened 
steel plates upon f and g. The tripping or disengage. 
ment is effected by the pushing outwards of f by one or 

other of the two cams kk'. These are oscil- 
lated in reverse directions, and their centre 
of oscillation is determined by the go. 


std” vernor. The plate d and the pawl ¢ 
| 


Figs. 3, 4, and 5—DETAILS OF VALVE GEAR 


atmospheres initial pressure the steam pressure coming , travel in one direction during about 35 per cent. of 
on this pin is over 120,000]b. or 55,000 kilos., and the | the stroke, and if the cut-off is earlier than this it is the 
above dimensions give a diametral intensity of pressure | cam k coming in contact with the roller o pinned on f 
of quite 1170 1b. per square inch, or ‘83 kilos. per square | that trips f out of gear, and allows the dashpot spring to 


This is a heavy pressure, but there is constant 
force 
through a light return crank. In the main shaft bearings 
‘‘ring”’ lubrication is used in the well-known manner. 
Fig. 1 shows a section of one of these bearings. They 


OKO 
| 


Fig. 2-SECTION OF CYLINDER OF FARCOT ENGINE 


off. 
consumptions are stated to be as follows :— 
Steam consumption per 


Cut-off. Brake Indicated indicated horse-power 
horse-power. horse-power. hour. 

kilos. Tb. 

6-15 = 13°56 

6°55 = 14°4 

7°45 = 16°4 


The 
mercury. 

Considering that the boiler pressure is only about 

85 lb. per square inch, it willbe seen that very few com- 

pound or triple-expansion engines can do better than this. 


Of course, it is not to be said that an equally favourable | 


comparison could be exhibited at very much higher 
pressures. Ina single cylinder we cannot use with any 


but who now-a-days is hardy enough to maintain that, 
measuring the economy of a steam plant commercially, 
any real advantage is obtainable—except under quite 
special circumstances making a small extra coal and 
steam economy of special money value—from ratios of 
expansion a long way outside these limits ? 

The two-phase alternating dynamo driven by the engine 
is nominally of 750 kilowatts, or 1000 horse-power. It is 


condenser vacuum is here assumed to be between 27-1 and 28-3in. | 


As actually running the horse - powers and steam | are in massive cast iron lined with anti-friction metal. 


The two side sections are swivelledsto give aslight angular 
play, in order to distribute the whole thrust fairly over the 


| length. 


Fig. 2 is a section of the cylinder and Corliss valves. 
It will be seen that the steam supply from the boiler first 
traverses the jacket round the sides of the cylinder, 
and then finds its way into the cover jackets. The valves 
are placed in the covers, so that all the steam used passes 
through both side and end jackets. The position of the 
valves in the covers reduces the clearance spaces to as 
small an amount as is possible, the axes of the valves 


| and the lines of the ports not being far from the centre 


of the cylinder, which gives suflicient port length without 
going beyond the inside flat surface of the cover. As 


| compared with Corliss valves arranged on the sides of the 
practical steam efficiency expansions of 15 or 20-fold; | arg this position reduces clearances in a very large 
| ratio. 


| volume. 


They are said to be only 1 per cent. of the stroke 
The cylinder proper is a liner inserted in the 
steam jacket. The bed-plate and guide bar casting are 
very massive and stiffly combined. The front cover alone 
of the cylinder is bolted to this frame. The weight of 
the cylinder rests upon a properly bedded stool, but the 
cylinder in expanding and contracting is free to slide to 
and fro upon this support. 


| close the valve. During this down stroke of the paw! 
| the end of the pin x inside the roller r is pushed in by an 
| inclined plane, so as to prevent its projection alongside 
| the cam &'. During the return stroke of the pawl, how- 
ever, this inclined plane does not act upon the pin, which 
is pushed out by an internal spring and is caught by the 
' cam k', and thus trips the valve for later cut-off than 35 
per cent. of the piston stroke. The diameter of the 
cylindric ‘suface of g, where the engagement and the 
| tripping takes place, is 226 mm. and the stroke of the 
pawl about 100 mm. The whole travel of the main ex- 
| centric is 8340 mm. All the wearing parts of this trip 
gear are made in hardened steel. An extra trip discon- 
| nection made when the engine begins to race throws the 
| pawl f entirely out of reach of g, and thus suppresses all 
| steam admission. The speed at which this disconnection 
is made can be easily regulated as desired. 


THE BRITISH ASSOCIATION OF WATERWORKS 
ENGINEERS. 
| THE CARDIFF MEETING. 


Iv our last impression we dealt with the President's 
address, and referred to the excursions. These were 
| carried out under tremendous difficulties, incessant rains 
going far to spoil everything—a circumstance the more 
to be regretted that the business part of the proceedings 
was of small account, little attention being paid to the 
papers read, while the nominal discussions which took 
place are not worth reporting at any length. Professor 
Elliot’s paper on the “ Means of Testing the Tensile 
Strength of Bricks and Casemating” was good but scrappy. 
It came in at the last moment. Mr. Bancroft’s paper 
| on** The Rating of Water Undertakings” is suggestive, 
| but perhaps rather overloaded with historical references. 
| Mr. Jenkins paper on ‘ The Relation between the Cost 
| of Water Wasted and the Cost of Detection and Preven- 
| tion of Waste ” we shall reproduce in our columns. 

The annual dinner was a pleasant gathering, and one 
| 
| 


of the largest assemblages of all. It took place at tke 
Esplanade Hotel, Penarth. The night of the dinner did 
not happen to be wet, and the members sat out, and 
| seemingly enjoyed, a too protracted programme. 

Where the worst of the weather was experienced was 
on the too-comprehensive excursion last Friday into two 
distinct and almost incommunicable waterflows under the 
Brecon Beacons, each place inaccessible by direct railway 
communication, and only approachable from one to the 
other by strenuous pedestrian exercise. Water engineers 
are not necessarily young, and some of the more youth- 
ful of them have earned their honours with their age. 
The one conspicuous mistake in the programme of excur- 
sions was the proposed walk from the valley in which 
the Merthyr Council is making extensive works to the 
adjoining valley of the Taff Vawr, in which the Cardiff 
Corporation is completing its admirable series of reservoirs. 
The ‘ proposed walk” turned out to be a climb over steep 
boggy uplands, with scarcely anywhere a safe grip for 
hand or foot, said to be about two miles, and turning out 
to be six. Some of the wiser, even though younger, men 
declined to cross an untracked morass like unto ‘“ the 
Serbonian bog, where whole armies have sunk.” To see 
elderly gentlemen, experienced engineers, and in every 
way worthy of considerate treatment, climbing on their 
hands and knees through running streams up a precipl- 
tous acclivity, was an incident which ought not to be an 
accident of these arrangements, and the circumstance 1s 
mentioned not so much as a reproach to the organisers 
of last week’s programme, as a friendly hint to the com- 
mittees elsewhere who are inviting this Waterworks 
Engineers’ Association to visit their district. 


| 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tuts year the summer meeting of the Institution of 
Mechanical Engineers is being held in London. It com- 
menced on Wednesday morning last, and will be brought to 
a conclusion by the conversazione to be held this (Friday) 
evening. The annual dinner also has been embraced in 
the programme, having been postponed from an earlier 
date. It took place at the Hotel Cecil on Wednesday 
evening. Mr. E. Windsor Richards was in the chair. 

The meeting was opened by the reception of a large 
nuinber of the members of the American Society of 
Mechanical Engineers, who had been invited to take part 
in it. In the absence of Sir William White, who is 
abroad, the chair was taken by Mr. E. P. Martin. 

The Chairman, in welcoming the American visitors, 
spoke of the hospitality offered to English engineers by 
the American Society of Engineers ten years ago. Mr. 
Windsor Richards also expressed the welcome of the 
Institution, and Mr. Morgan, the President of the 
American Society, replied briefly, inviting the members 
of the Institution to visit America. The minutes of the 
last meeting, and a list of new members were then read. 

After these preliminaries a short supplemental paper 
describing the late 1000-mile run was read by Professor 
Hele-Shaw, and then the discussion on his paper, ad- 
journed from the previous meeting, was opened. 

The first speaker was Mr. E. J. Chambers, who said 
that during the last three months he had had considerable 
experience with a Panhard carriage, which he had used 
for all sorts of purposes with the best results. He 
thought that in taking up this subject the Institution 
would be able to benefit both the country at large and the 
motor car industry. Legislation had hindered that 
industry in this country, and allowed other nations to get 
ahead of us, but although he had bought his carriage in 
France, he believed that equally good vehicles were now 
made in this country. The greatest opposition to motor 
cars was met from the attendants of horses encountered 
on the road, and he thought the Institution should 
endeavour to remove this prejudice on the part of the 
public, and to oppose legislation which hindered the use 
of self-propelled carriages. He was of opinion that ex- 
cessive speeds on common roads were to be discouraged. 
As regarded cars themselves, it was most necessary that 
makers should study their safety. His partner had pur- 
chased a car—he would not say from whom. A mishap 
occurred, and the car was upset. It immediately took 
fire, and {was utterly destroyed. Such an accident 
as that should be impossible, and in a well-designed car 
he did not think it could happen. He felt sure his own 
carriage might be upset without risk. He found on his 
car that there were little conveniences lacking, and he 
thought the makers would do well to study these three 
points: the safety, comfort, and convenience of their 
vehicles. 

Mr. Bryan Donkin referred to a table, and a curve 
pinned on the screen, which showed the cost in fuel, oil 
or coal per ton weight moved (total running weight). 
From this it was seen that the cost per ton-mile was very 
much less with heavy vehicles than light. He regretted 
that it was impossible to show graphically such things as 
the question of safety, comfort, good running, steering, 
freedom from breakdowns, &c. During the last five years 
great improvements had been made in the construction 
and design of self-propelled vehicles, but weak points still 
existed. The chief defects were, he thought, first, noise. 
This was produced by the speed-reducing gearing. Motor 
car engines ran exceedingly fast, from 600 to 2000 re- 
volutions per minute, and the reduction of this to a 
suitable speed for the road wheels involved complicated 
gearing. The Lanchester worm and worm wheel appeared 
to have good points. All cars were about equally bad in 
the matter of noise. Then the gearing led also to certain 
violent jerks on the road as the speed was altered. It 
was a pity we had no noise gauge. We had pressure 
gauges, speed gauges, and so on, but no one had so far 
succeeded in making a noise gauge. 

Secondly, the vibration of the whole carriage was very 
objectionable. It was also due partly to the gearing, but 
chiefly to want of balance in the rotating parts. Thirdly, 
the smell was offensive ; oil cars were the worst offenders 
_ in this respect; and, lastly, in steam cars smoke 

and non-condensed steam had to be contended with. 
As regarded the suitability of different types of 
carriages, the “oilers” were best adapted for long 
journeys because the fuel could be obtained anywhere. 
“Steamers” were better when heavy loads had to be 
carried, and electrically-propelled cars were only suited 
for short journeys in or near towns. The weight of the 
batteries was against them. All types of vehicles were 
less wearing on the road than horses. The question of 
the indicated horse-power and the useful power exerted 
at the rim of the wheel had yet to be considered; good 
experiments were lacking. He inclined to think that not 
more than 50 per cent. of the power was employed use- 
fully. He went on to refer brietly to the cars at the Paris 
Exhibition, which numbered, he estimated, between 100 
and 150, exclusive of bicycles and tricycles propelled by 
power. They were principally “ oilers,” and there was 
nothing very new in them; they were all very similar in 
design. There were, he said, 600 makers of motor cars in 
France and 6000 private owners. 

Mr. Harry Jones departed from mechanical considera- 
tions altogether, and discussed the effect of noise, smell, 
and appearance on horses, and thought drivers of motor 
cars should study the rule of the road. 

Mr. Sturmey, after answering the previous speaker to 
the effect that the motor car had “‘ come to stay ’”’ and that 
horses would have to be broken in to it, went on to say 
that he hoped the Institution would see its way to taking 
up some special feature for discussion at another time. 
The main point to which attention had to be given by motor 
car designers was the existence of serious cross strains pro- 
duced by inequalities in the surfaces of the road. It has 


been impossible to calculate the effect of such shakes and 


strains, and rules of thumb have been therefore followed, 
but any car which does not take just account of 
these things is doomed to failure. In America, he 
had heard that steel tracks in the road to provide 
good running for cycles and motor cars were being 
laid. -Perhaps some of the American gentlemen present 
could tell them if that was true. The use of pneumatic 
and rubber tires reduces the wear and tear on the 
machinery considerably, and they make up in that way 
for their expense, which Mr. Rolls has estimated as 
amounting to as much as twopence per car mile. He was 
at one time connected with a firm of motor car manu- 
facturers, and they thought that for heavy vehicles iron 
tires would be suitable. But when they tried the vehicle 
—it was driven by an oil engine—it was found that the 
shake seriously disturbed the working of the motor. 
They then put rubber tires on the front wheels which 
supported the engine, using iron-shod wheels under the 
body of the car to take the load. A great point 
would be gained if some means of securing the 
virtues of a pneumatic tire, without the use of 
india-rubber and canvas could be discovered. Re- 
ferring to Mr. Donkin’s remarks on _ transmission 
gearing, he would recommend any engineer who was 
thinking of taking up the manufacture of motor cars to 
turn his attention to this point instead of attempting 
to bring out a new motor. The question of means of 
cooling the cylinders also needed consideration. At one 
time a large quantity of water had to- be carried for 
this purpose, but by the use of radiating tubes it had 
been reduced to as little as four gallons. Circulating 
pumps had to be used, and they were the cause of 
many breakdowns on the thousand-mile run. Auto- 
matic or natural circulation had, he believed, been 
successfully used in a few cases, and the principle 
might be developed profitably. 

Mr. Henning, one of the American visitors, said that in 
America they had two ways of stopping noise, one was to 
shut it up—he hoped the meeting would apply that 
principle to him if necessary—and the other was to use 
good designs. American motor cars were less noisy than 
European vehicles, and the Stanley made practically no 
noise at all. It was essential that gearing should not be 
mounted on a flexible shaft, unless the bearing was put 
quite close up to the wheels, otherwise it was set in 
vibration, and acted like a gigantic piano string. 
Smokeless carriages could only be made by having pro- 
perly designed combustion chambers. They should 
use American anthracite, which is practically smokeless. 
The steel road bed to which Mr. Sturmey referred was 
only experimental, and it was not contemplated adopting 
it extensively at present. But for logging, continuous 
sleepers with iron plates fastened on top are used. The 
traffic is, of course, very slow. 

Mr. Henry Fowler said that he had had six months’ 
experience with a heavy motor lurry. For work such as 
it had to do, the steam engine, on account of its flexi- 
bility, was better than the oil motor. The oil lurry 
labours under the disadvantage of only being able to go 
very slowly uphill. They had never had any trouble 
with horses as long as the driver of the latter behaved 
properly. But frequently, by jerking the reins, and so 
on, he called the horse’s attention to the fact that some- 
thing strange was on the road, and trouble ensued. He 
was of opinion that trials like those promoted by the 
Liverpool Self-propelled Traffic Association, which ex- 
tended over only three days, were too short to test the 
endurance of a machine ; what was wanted were trials of, 
say, sixmonths’ duration. Referring to the badness of many 
roads in North-country towns, he said that the fact that 
many motor cars were running on them successfully showed 
the excellence of those cars. Such roads were perhaps 
good enough for horse traffic, but they put a very severe 
strain on self-propelled vehicles. The three-ton tare he 
considered too low, as it necessitated the use of aluminium 
wherever possible, and this metal was quite unsuitable 
for parts subjected to the slightest wear or straining. 
Boilers should be made as large as possible. Tests have 
nearly always been made on short hills, but on long ascents 
it is no uncommon thing for a car to be stopped two or 
three times to make steam. Coke was the best material 
for firing, as it is practically smokeless and sparkless. 
He asked for further particulars of Mr. Lister’s method 
of travelling on roads covered with snow, which was a 
very important matter if self-propelled vehicles were to 
be used commercially. 

M. Sauvage spoke of the danger of horses getting 
frightened by motor carriages. It had been found that 
most horses soon became accustomed to them, but very 
shy horses ought not to be used in busy districts. 
Running at high speed was discouraged by all the more 
sensible people in France, because it was felt that whilst 
the motor car had up to the present been free from 
legislative restrictions, rash driving would cause such 
regulations to be made, and they might be so stringent 
as to seriously interfere with a rising industry. 

Mr. Thornycroft said that the Institution might be able 
to do something to improve the restrictive legislation 
which hampered the self-propelled vehicle in this country. 
The trouble with horses occurred not so much in towns, 
where the horses were better educated, as in country 
districts. Referring to the vibration on bad roads, he said 
that while he thought the roads might be better attended 
to, the fact that makers had to construct carriages to 
meet such difficulties, caused good cars to be built, the 
benefit of which would be felt when they were put to 
run on good surfaces. 

Mr. Beaumont continuing the road question, said there 
was no reason why we should put up with climbing little 
hills ; the roads might be diverted in many places, or the 
tops of the hills cut off and a general improvement 
effected. Excessive power has toc be put into a car- 
riage to meet these little hills just as an extra horse 
has to be put to a load because, for some small 
percentage of a whole journey, he will be required. 
Referring to the figures of the cost of transport which 
Professor Hele-Shaw had given, which showed that the 


cost per ton-mile is less in some cases by motor car than 
by railway, he pointed out that it was not sufficient to 
take data only from experimental runs and use them 
generally. For example, in a certain district the cost by 
road might be less than by railway by a certain amount, 
but those figures might be quite incorrect, if applied to 
some other section. The highest economical speed at 
which a car could be run has to be considered, because 
after a certain limit the wear and tear is so great that 
the cost of maintenance is raised excessively. Referring 
to some figures which he had, and which he afterwards 
handed to the secretary for insertion in the “‘ Proceedings,” 
he said they showed that, comparing one 3-ton vehicle 
with several 1-ton vehicles for doing the same work, the 
heavier car was more economical for fifty-mile runs, if the 
extra time required was disregarded. The cost works 
out at not much more than half the railway charges, 
Horse traction works out at only about 15 per cent. more 
than the cost of motor vehicles at first sight, but when 
everything is taken into account the motor car is 
certainly the best. After describing the ancient and 
modern form of vaporiser, he passed on to the question 
of the means of cooling the cylinders, and remarked that 
in certain methods which claimed to reduce the quantity 
of air required to a minimum, 20 per cent. of the 
mechanical efficiency of the engine is absorbed in driving 
fans to effect the cooling. 

Mr. C. F. Walker, an ardent advocate of electric motor 
cars, said that as soon as a suitable storage battery was 
found it would provide an ideal system of propelling 
vehicles. 

Mr. Holroyd Smith said that although a great deal of 
what they had heard about horses and legislative re- 
striction was undoubtedly interesting, it was not me- 
chanical, and he took it that the object of the meeting 
was to discuss the motor car from an engineering point 
of view. Referring to various remarks of the author, he 
asked why some arrangement was not made to render 
steering gear constructed on a proper geometrical plan as 
efficient when running backwards as forwards. He asked 
for particulars of Mr. Davis’ steering gear and of Mr. 
Barcroft’s engine. He commented unfavourably on a 
form of ignition device—which it was pointed out later 
was now obsolete—and was surprised that a man of Pro- 
fessor Hele Shaw’s attainments did not know that he, 
Mr. Holroyd Smith, had invented a single-cylinder 
balanced engine and had shown it at the Birmingham 
meeting of the Institution. He thought a separate 
paper might be devoted to the question of wheels, and 
described an arrangement of links—a compound parallel 
motion—which would allow of a perfect radial movement 
and no other motion. 

After a few other speakers had made remarks of no 
great importance, Mr. McClaren said that he had had 
many years’ experience of traction engines, and for the 
last ten years or so of high speed traction engines. 
Speaking of steering gear, he pointed out that in most 
motor vehicles the body is supported on four points 
which are to all intents and purpose—leaving the spring 
out of account—tied together. In the traction engine, 
however, the front pair of wheels, the steering wheels, 
are allowed to have a rocking motion sideway, so that no 
matter what the inequalities in the road, such as sudden 
dips usually met in turning corners, they remain 
always properly in contact with the surface, a very im- 
portant matter. The traction engine is practically sup- 
ported on three points. He thought the tare limit 
might be raised with advantage to four tons, and, re- 
ferring to Mann’s steam cart, said that by the ingenious 
method of attaching the wagon they came within the 
limit, the engine and cart being weighed separately. 
His firm had made traction engines for Parcels Post 
service in France which had to do 1000 miles every 
fortnight. They had at first great trouble with their 
tires, as they rolled out, got too large, and came off. 
They then applied them in sections with the same 
result. Finally, cross-plates 1}in. thick were fixed on 
all round the rim with about }in. space between 
them, and these had stood excellently, doing some 
15,000 miles. The compound parallel motion which Mr. 
Smith described, he had tried years ago, and it was no 
good, as the joints and pins would not stand the wear 
and tear. A traction engine was expected to last with- 
out repairs for five years, and in one case they had been 
asked to replace a cylinder which had been in use for 
twenty years because a blow-hole was found when it was 
being re-bored, the owners claiming that the material was 
defective. 

The discussion was then closed by the President, and 
Professor Hele Shaw answered a few of the principal 
points, reserving fuller answers for insertion in the “ Pro- 
ceedings.” He referred to the car which had caught fire, 
an accident which he thought could not possibly have 
occurred with electric ignition; to the igniting device 
described by Mr. H. Smith, which he said was never 
used now, the present form being very superior and quite 
certain in its action; and to the plan for working in snow, of 
which he promised to give further particulars. Speaking 
of the tare of cars, he expressed a hope that the Institu- 
tion would be able to help in having the weight raised, 
and pointed out that the law did not effect the object it 
had in view, because the cars, although light in themselves, 
carried far heavier loads than was ever anticipated. What 
should be done would be to limit the total load on the 
wheel, that is, the weight of the car plus the load carried. 
In the spring another set of trials was to be made in 
Liverpool, when actual tests were to be made of carrying 
cargoes from the docks to Manchester, and delivering 
them in the usual way. He hoped that they would have 
bad weather, as the test would then be more thorough. In 
conclusion, he expressed pleasure that Mr. McClaren had 
spoken, as traction engine makers had a vast store of 
experience and information, and he thought that in the 
future they would be the principal makers of commercial 
automobiles. 

The meeting, after a vote of thanks to the author, 
was adjourned. In the afternoon visits were made to 
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various places of interest—see the programme, 
ante—but as nearly all have been recently des 
these columns, we shall not enter into them. 
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DOCKYARD NOTES. 


Tux contractors’ men from Messrs. Brown, of Clydebank, 
who are completing the repairs to the Japanese battleship 
Asahi at Portsmouth, are working night and day on the ship. 
All last Sunday they were hard at it. By the new pro- 
gramme the ship leaves Portsmouth on June 28th, and 
after a fortnight at Southampton and on trial, will leave 
for the Far Kast. This is far sooner than was originally 
intended. 

Ar the moment of writing nothing has leaked out about 
the naval mancuvres, beyond that they will be on a large 
scale. 


Tue Russian armoured cruiser Bayan has been launched 
at La Seyne. The feature cf this ship is that many of the 
12-pounders are behind armour. There is a good deal over 
her forepart, but as Gin. shell should be able to get through 
it, we question its utility. However, we shall be dealing 
with the ship in an early number, so description may be left 
till then. 


Tue Guichen, the French commerce destroyer, of which 
we recently gave a lengthy description, is to go to the Far 
East at high speed. It is hoped that she will get out in 
thirty days instead of in the usual forty-five. 


Tue “ Laird-Clowes Controversy” continues gaily in the 
Naval and Military Record. The Navy generally appears, 
however, to have taken Mr. Clowes’ strictures and criticisms 
as a joke. According to the ward-room version of the 
matter, Mr. Clowes’ original grievance was that he met a 
naval officer who “didn’t know who Milton was!" The 
connection between Milton and naval duties is a bit hard to 
trace. Be that as it may, officers in all branches of the 
service are now claiming to have been the origin of the 
trouble. 


One correspondent of our contemporary has, however, hit 
upon a very sensible suggestion. He proposes the abolition 
of the ridiculous and unnecessary harbour watch, over which 
lieutenants are now compelled to waste time that might be 
much better spent in study. 


ANOTHER of the “C” class of corvettes is to be com- 
missioned to accompany the Calliope as recruiting tender to 
the Northampton. So far as this particular type of recruits 
is concerned, a masted training squadron is thus reconsti- 
tuted, all three ships being barque-rigged. The Northamp- 
ton hardly needs to reef topsails in a gale, but the other two 
ships when under sail need handling. 


THE Calliope, by the way, is to cease to be a warship. 
Most of her 5in. guns are to be removed, and the remainder 
will only be carried for drill purposes. 


Last Monday night, the 25th, witnessed a torpedo attack 
upon Portsmouth Harbour. As usual it was ‘‘ demonstrated 
that no boat could possibly get in.” There was plenty of 
firing between ten o'clock and midnight. During that period 
one of the attacking boats was found up the harbour. The 
defences are, however, much better than they were, and they 
will now possibly be added to. Clarence Pier interferes to 
some extent with the harbour defence. To remove it would 
spoil Southsea as a resort of trippers. Its retention might 
lead to a foreign torpedo boat getting up the harbour in war 
time. A mere hint, however, that in war it might be neces- 
sary to demolish it provoked a tremendous storm in the local 
papers. The necessary guns are now supposed to be ‘‘mounted 
elsewhere ;”’ but a sufficiently strong-minded administration 
would probably have swept the pier away and let the trippers 
go elsewhere. It is altogether a mistake to allow naval bases 
to become fashionable seaside resorts. 


THE SOUTHWOLD BELLE. 


THERE has just been added to the fleet of handsome pleasure 
steamers owned by the Coast Development Company, Limited, 
a new boat built by Denny and Brothers, of Dumbarton, and 
called the Southwold Belle. She is of the paddle-wheel type, 
has accommodation for about 1900 passengers, and measures 
245ft. Sin. long between perpendiculars, 28ft. in breadth— 
moulded—and 9ft. Yin. deep. Steel has been employed 
throughout in the construction of the hull, which is divided by 
eight transverse water-tight bulkheads and there is one com- 
plete deck fore and aft, anda hurricane deck over the forward 
and aft saloons, forming a continuous promenade deck the full 
breadth of the vessel. The engines are of the direct-acting triple- 
expansion diagonal type,with surface condensers, the cylinders 
being 20gin., 30in., 43in. diameter, with a stroke of 5ft. 
Piston valves are provided for the high and intermediate- 
pressure and a double-ported slide valve for the low-pressure 
cylinders. Siemens-Martin steel has been employed in the 
manufacture of the piston-rods, crossheads, and shafting. 
Brown's combined steam and hand starting gear is provided. 
The condenser has a cooling surface of 1000 square feet, the 
tube plates are of rolled brass lin. thick, and the air pumps 
are vertical and worked off the low-pressure crosshead. 
Steam at 165 lb. pressure is supplied to the engines by a 
single-ended tubular boiler, 14ft. diameter and 11ft. 3in. 
long, having three furnaces. The tubes are 8Sft. long, 
3in. diameter, and give a total heating surface of 2150 
square feet, the fire-grate surface being 70 square feet. The 
boiler is provided with forced draught on the closed stoke- 
hold principle, the air being supplied by fans driven by a 
Bumstead and Chandler engine. <A spark arrester, the design 
of the builders, is fitted in the funnel to prevent hot ashes 
from falling on deck—a frequent source of danger on passenger 
steamers having artificial draught for the boilers. The 
paddle-wheels are 15ft. in diameter, and are of the feathering 
type. The specifications called for a speed of 164 knots, with 
a draught of 5ft. 6in., and carrying 40 tons deadweight ; but 
on her trial trip the vessel attained a speed of 174 knots at 
fifty-six revolutions. Electric light is provided through- 
out the ship, a direct-coupled steam dynamo supplying 
current at 65 volts pressure, sufficient for eighty-six 16 candle- 
power lamps. The steam steering gear was made by Bow 


and McLachlan, and hand gear for the bow rudder by Alley 
and Maclellan. The general arrangement of the passenger 
accommodation is very similar to that in the other steamers. 
The dining saloon is capable of -accommodating about 120 at 
one time; whilst there are also a ladies’ boudoir and private 
cabins. One of the improvements effected is in the private 
dining saloon forward; instead of the usual long tables, round 
tables with portable seats have been fitted. Another improve- 
ment is the enlargement of the fore saloon, which is carried 
right out to the sides of the steamer, thus affording additional 
shelter for passengers in bad weather. The Southwold Belle 
—the seventh vessel of the Belle fleet—is intended for the 
further development of the company’s service to Walton, 
Southwold, and Yarmouth, and will commence running to 
these places early in July. 


CENTRAL LONDON RAILWAY. 
Last Wednesday afternoon his Royal Highness the Prince 


of Wales formally opened the Central London Railway. We 


have referred so often to this railway in past issues, notably 
in those of November 4th, 11th, and 18th, 1898, that no fur- 
ther description is necessary. It is sufficient to remind our 
readers that this double-tunnel electric railway runs from the 
Bank out to Shepherd’s Bush, passing under Holborn, 
Oxford-street, &c. .The opening ceremony was a success in 
every way. The guests invited met at the Bank Station, and 
were conveyed .by special train to Shepherd’s Bush. The 
train consisted of six corridor coaches hauled by a separate elec- 
triclocomotive. Thislatterhasfour motors each of 175 horse- 
power, and the current is picked up from a third rail laid in 
the centre between the two rails of the permanent way. It 
will be remembered that the total length of the line from the 
Bank to Shepherd’s Bush is 10,163 yards—something over 
53 miles. The special train on Wednesday took just ten 
seconds under twenty-two minutes to complete the whole 
journey, and then another four minutes to climb the steep 
incline from the running terminus up to the actual terminus 
at the generating station. There were service “slows” at 
every station, or this time could have been greatly diminished. 
The actual times, as we took them at every station, were as 
follows :— 


Distance. 


Yards. 
Bank start 38 0 0 

1163 * Lane” 4c 8 
746 British Museum 2 8 5 55 
682 Tottenham Cuurt-road 8 7 30 
666 Oxford-circus .. .. 3 9 0 
699 Bond-strect .. 8 10 28 
642 Marble Arch 38 55 
1288 Lancaster-gate .. 3 13 58 
986 Queen’s-road 3 16 2 
768 Notting Hill-gate 3°17 40 
1012 Shepherd's Bush .. .. .. 8 21 50 


Arrived at the generating station—which, now it is com- 
pleted, isa splendid building—the guests were enabled to view 
the machinery. This we have already described in our 
columns. We may now repeat, however, that there are six 
850-kilowatt three-phase alternators supplied by the British 
Thomson - Houston Company, driven by cross-compound 
Corliss engines made by the E. P. Allis Company, and 
generate electricity at 5000 volts. At this pressure the 
current is taken along the tunnels to three sub-stations, where 
it is transformed by rotary converters to direct current at 
500 volts, at which pressure it is supplied to the line. The 
arrangements at the generating station are of the most com- 
plete character. The sixteen Babcock and Wilcox boilers are 
each fitted with Vicars’ stokers. The coal is transferred 
from a hopper where it is deposited direct from railway trucks 
to hoppers placed above the boilers. There are motor-worked 
Green’s economisers, and a quadruple Klein cooling tower for 
the circulating water, having eight 10ft. fans. 

The Prince of Wales arrived in a special train some half 
an hour after the guests reached the station, and, having 
made a brief inspection of the works, in a short but appro- 
priate speech, declared the line open. 

We understand that the railway is to be opened for public 
traffic on Monday next, the 2nd prox., and that, should the 
traffic warrant it, there will at the busiest times be a two 
minutes’ service. There are, so we were informed, twenty- 
two trains for the service, and it is intended to accomplish 
the whole distance, stopping at every station, in twenty-five 
minutes. 


THE TRAMWAYS AND LIGHT RAILWAYS 
EXHIBITION. 


On the 23rd inst. there was opened at the Agricultural 
Hall, Islington, an International Tramways and Light 
Railways Exhibition, which is to remain open till the 4th of 
next month. This Exhibition owes its existence to the 
wonderful development of electric traction which has taken 
place in this country during the last few years, and to the 
still more wonderful growth in this direction which is now 
going on, and which will continue in the future. For a long 
time past far-seeing people have regarded it as certain that 
such development would take place. Among the first to do 
so were our American cousins, and they forthwith prepared 
to meet it. It was determined, however, by some of them 
actually to transfer the place of manufacture to this country 
and to employ British artisans to do the work, hoping, no 
doubt, thereby to obtain a better sale for their goods. The 
result is that all around we see extensive preparations for 
dealing with an enormous electric traction business. At the 
present Exhibition we may find samples of the class of work 
now being produced, and of some of the methods of traction in 
vogue ; but there are not by any means as many examples of 
different types of traction machinery in use as we expected ; 
indeed, several of the foremost makers are conspicuous by 
their absence. 

With this much of prelude we can proceed to discuss 
certain of the exhibits, and we may remark in passing that 
the numbering of the stalls has been carried out in a very 
awkward manner. We frequently find that we have to 
walk from end to end of the hall so as to get to the exhibit 
the next in order in the catalogue. This and other similar 
arrangements might easily have been made more convenient. 

There are in all over one hundred exhibits of various kinds 
of things—some of them not having the least connection 
with cither tramways or light railways. It would manifestly 
be impossible to treat of all of these, and we must confine 
ourselves to cursory mention of those exhibits which have 
the closest connection with the branches of engineering for 
which the Exhibition is intended. To do this we will for 


simplicity’s sake take the firms in the order that their names 
appear in the catalogue. 

First of all, then, the British Westinghouse Electric and 
Manufacturing Company, Limited, has an extensive exhibit 
which comprises, among other things, a complete installation 
showing the working of its conduit system of electric 
traction. A line of 4ft. 84in. gauge of rails has been laid at 
a somewhat raised level nearly the whole length of the hall. 
The conduit has, of course, not been formed, but the yokes 
are there, and one can see the method of fixing the two con- 
ductors to these and the section energising switches to supply 
current to those portions of the line only over which the car 
is passing. Energy is supplied by means of a three-cylinder 
gas engine — rated at 112 brake horse-power — supplying 
current at 500 volts. The tramcar, which was being run back- 
wards and forwards on this line, was made for the exhibitors 
by G. W. Milnes and Co., Limited, of Birkenhead, the actual 
line having been constructed by W. R. Renshaw and Co., 
Stoke-on-Trent. To the car has been applied the ordinary 
Westinghouse equipment, and, in addition, the Westinghouse- 
Newell electro-magnetic brake. In this instance the brake 
is applied between the wheels of the bogie. When thecurrent 
is cut off the motor acts as a dynamo by reason of the motion 
of the car, and current is passed from it round a coil of wire 
wound on a yoke joining two soft iron shoes or slippers, the 
whole being supported on the bogie frame by means of springs. 
When current passes through the coil, the two slippers, 
which ordinarily hang just above the rail, descend and grip 
the rail, which becomes the keeper of the magnet. When 
the slippers are in this position there is naturally a tendency 
on the part of the car to leave them behind; but seeing that 
they are connected through a system of levers with the 
brakes on the car wheels, this is, of course, impessible, and 
the result is that the brakes are put on. This braking 
arrangement worked well on the level line in the Ex- 
hibition, and we are informed that it works equally well on 
heavy gradients. Our illustration below shows clearly how 
the mechanism works. Another interesting exhibit of the 
Westinghouse Company is the electro-pneumatic system for 
controlling the motors in an electrically-equipped train in 
which each car has its own motors. The controllers in each 
car are worked from one place, the actual motions of the 
controller being brought about by means of compressed-air 
worked’ pistons carrying pawls which engage on ratchet 
teeth on discs on the controller spindle. Besides the ordinary 
pipe connection between the vehicles there is one other con- 
nection which contains the small wires necessary for the 
mechanism, the whole being compact and working well. 
Underneath the car body is an electrically-driven air pump 


ELECTRO-MAGNETIC BRAKE 


which automatically starts to work should the pressure fall 
below a predetermined standard, and stops as soon as the 
maximum allowable pressure is reached. 

Another system of electric traction is that shown by the 
Electro - Magnetic Traction Company, Limited, and this 
possesses some novel features. It is a surface - contact 
system, and the general ides is as follows :—An air-tight 
conduit of non-magnetic metal is laid beside the line. This 
has a number of soft iron pole pieces, descending some dis- 
tance into it and fixed in it by means of insulating cement. 
The tops of the pole pieces are carried up to just above road 
level. Running along inside the conduit and ordinarily 
reposing at its bottom in a continuous insulating trough is a 
band of soft iron forming the conductor. Attached to the 
underside of a car body is what is practically a U magnet. 
This, when it is excited and passed over the soft iron pole 
pieces already mentioned, energises them and causes them to 
pick up the soft iron conductor, and allows current to pass 
to the car motors through phosphor-bronze brush collectors. 
As the car passes the magnetism ceases, and the conductor 
falls, so that only at the particular part where the car is are 
the pole pieces “alive.” It is proposed to have two lines of 
these pole pieces for the lead and return conductors. In order 
to prevent oxidisation of the contacts it is intended to have 
such a gas as ordinary coal gas, containing no oxygen, passing 
slowly through the conduit, it being alleged that then no 
injurious action takes place due to sparking. This system 
has not been in actual use, but a model cf it is shown. 

There is a large combined exhibit by Dick, Kerr, and Co., 
Limited, the English Electric Manufacturing Company, 
Limited, and the Electric Railway and Tramway Carriage 
Works, Limited, at which are shown numerous examples cf 
different sections of permanent way and other items of tram- 
way equipment, and there are also four fine cars manufactured 
and equipped by the two Preston companies. One of these 
is a bogie vestibuled top-seat car, with a capacity of sixty-four 
passengers, for heavy city service. Another will seat fifty-five 
passengers, and is for high-speed summer suburban traffic. 
The other two are four-wheel cars, one being single and the 
other double-decked, and having seating capacities of twenty- 
six and fifty-six respectively. In addition to these there are 
exhibited a truck equipped with motors and air brakes, and 
various motors, controllers, motor-driven air compressors, &c. 

The Brush Electrical Engineering Company exhibits a 
bogie vestibule tramcear, arranged to seat forty-four passengers 
in two compartments. The entrance is in the middle, the 
length over all being 39{t. Gin., and also samples of its forms 
of tramway motors, controllers, &c. Robert W. Blackwell 
and Co., Limited, have a large exhibit of almost everything 
which concerns electrically-equipped vehicles and lines. 
There are poles, trolleys, insulators, trucks, conduits, fittings, 
&c., and an electric car capable of seating fifty-three 
passengers. The British Thomson-Houston Company shows 
two cars, made by Hurst, Nelson, and Co., and equipped by it. 
There is also a truck fitted with motors. This is carried cn 
sets of rollers so that the wheels are free to revolve. This 
company also shows a number of pieces cf apparatus, 
including a wattmetcr for use in the car, and fer checking 
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HYDRAULIC DREDGER 


the methods of drivers, a well-arranged standard feeder pillar, 
and a small surface-contact system with lamps lighting when 
the slipper travels over the contact pieces and going out 
when there is no contact. The British Mannesmann Tube 
Company, Limited, shows a number of traction, are lamp 
and trolley poles. 

The Electric Construction Company has on view one of its 
70-kilowatt variable-ratio transformers, and, in addition, 
tramcar motors and a special form of trolley head for side 
suspension. The Helios Electrical Construction Company, 
Limited, has an exhibit of its various manufactures.- Per- 
haps the most interesting of these is a tramcar resistance, 
in which any coil can be taken out and replaced without dis- 
turbing the rest, and a combined switch and cut-out and 
magnetic blow-out, which has a locking device preventing 
switching in as long as a short circuit remains on the line. 
The Christensen Engineering Company, of Milwaukee, 
exhibits a series of air brakes, in which the compressors are 
electrically worked ; and Witting Bros., Limited, of Charleroi 
and Jeumont, have an attractive all-round exhibit, including 
trucks, cables, transformers, car fittings, motors, &c. The 
motors vary in power from 4 to 50 brake horse-power. One 
of these is a three-phase motor, the only one of its kind we 
saw in the Exhibition. Here, too, is a 50-kilowatt motor 
generator, receiving current at 100 volts, and delivering 
electric power at 500 volts to various exhibits in the Hall. 


. It is claimed by the Exhibition authorities that this is the 


first public exhibition in London in which 500 volts has 
been employed. The Klein Engineering Company has some 
models of Klein cooling towers, &c., while near by the Con- 
solidated Car-heating Company exhibits numerous samples of 
its heating appliances. 

Mr. Harold P. Brown showed, among other things, the 
plastic rail bond invented by Mr. Thomas A. Edison and him- 
self. By this contrivance the fish-plate is made use of to 
press tightly on to the rail a piece of copper which is covered 
with a layer of a mercury amalgam—the rail having first been 
cleaned where this copper piece comes. We saw bonds of 
this kind which had been in work for three years, and they 
were as good as new. We also saw experiments made to 
show the fall in voltage across a joint in a rail when using 
these bonds, and found it was only very slightly in excess of 
that with an equal length of unbroken rail. 

Tramway equipment and accessories are exhibited by the 
Electric Tramway Equipment Company, the Ohio Brass 
Company, and Estler Brothers; instruments by Elliott 
Brothers; and rails, wheels, &c., by Miller and Co., Limited, 
and the British Griffin Chilled Iron and Steel Company, 
Limited; the British Insulated Wire Company, Limited ; 
W. T. Glover, and Co., Limited; and the St. Helens Cable 
Comrany, have exhibits of cab‘es; while conduits are shown 
by Doulton and Co., Limited; the Albion Clay Company, 
Limited ; and the National Conduit Cable Co. There are in 
the Minor Hall a number of exhibits of self-drying tramcar 
chairs, and life-saving guards or fenders for tramcars. The 
promotors of the Exhibition had offered two prizes, of £25 
each, for the best invention for securing a dry seat on tram- 
cars in all conditions of weather, and for the most practical 
and efficient life-saving guard or fender for tramcars. Storage 
batteries, especially designed for tramcar work, are shown by 
the Chloride Electrical Storage Syndicate, Limited, and by 
the Electrical Power Storage Company, Limited. Crossley 
Brothers, Limited ; Lawton and Parker; Tangyes, Limited ; 
and Bilbie, Hobson, and Co., show, amongst other things, 
gas or oil engines; while E. §. Hindley shows some small 


steam engines. 
mechanical stoker, as also do Edward Bennis and Co., which 
latter apparatus was power worked. A vibrating coal con- 
veyor was shown at work by G. F. Zimmer. 


Mr. Washington Hume has a working half-size model of an | 


automatic- signalling apparatus worked by the train itself, and 
capable of indicating to signal-boxes or stations the distin- 
guishing number of an approaching train, even if late or out 
of its order. In combination with this there is a means of 
doing the converse, namely, signalling from signal-boxes or 
stations to trains. 


HYDRAULIC DREDGER FOR CALCUTTA. 


WE illlustrate above and on the opposite page a new 
hydraulic dredger which has lately been completed at the 
Walker shipyard of Sir W. G. Armstrong, Whitworth, and 
Co., Limited, from designs by Mr. Lindon W. Bates. It is 
the first of four dredgers now building at this yard. The 
remaining three are intended for work in Queensland, and 
are very much more powerful than the vessel forming the 
subject of this description, which is intended for work at 
Kidderpore docks at Calcutta. 

While the leading features of the Bates system, with 
numerous improvements, have been retained, a considerable 
change in the appearance and arrangement of the craft will 
be noticed, which is primarily due to its having to perform 
the voyage to its destination under its own steam. 

The dredging mechanism is of the kind generally adopted 
in the Bates system, and consists of a hollow rotary milling 
cutter at the end of a suction ladder, which, by means of a 
circular telescopic joint, is so connected to the suction of the 
sand pump as to allow of vertical movement, and of work at 
varying depths, the extreme in the present case being 32ft. 
below water level. The spoil is discharged by the pump 
through a system of floating pipes, encased in elliptical 
pontoons, and connected flexibly by means of a ball-and- 
socket joint, packed with pneumatic tubing, which has been 
found superior to the flexible rubber or leather joint pieces 
usually employed. The end of the discharge pipe line is 
formed by a pontoon of special shape and adapted for connec- 
tion to shore pipe, or else for discharging into the water. In 
this case, the motion necessary for distributing the dredged 
material is imparted to the pontoon line by an hydraulic 
distributor. 

The dredger is adapted for working either straight ahead 
or for radial dredging. In the latter case it is anchored by 
one of two spuds or vertical anchors, alternately, and swung 
through the arc requisite to obtain a channel of the desired 
width. 

The form of the hull and disposition of the machinery are 
shown in the drawings. The main dimensions of the hull are : 
Length over all, 128ft.; length between perpendiculars, 124ft.; 
breadth extreme, 30ft. ; depth moulded, 8ft.9in. The general 
disposition will be gathered from the plans. 

The machinery comprises the main pumping engine, 
driving the sand pump, and also, through a reversing bevel 
gear, the propeller; the cutter engine ; a hoisting engine for 
raising and lowering the suction ladder, and a similar engine 
for lifting the spuds; steering engine and the usual auxiliary 
machinery; and a horizontal Worthington pump, which 
supplies filtered water to all bearings placed under or in con- 
tact with sandy water, so as to exclude grit from the working 
surfaces. The cutter consists of twelve knives riveted 


Meldrum Brothers, Limited, show a, 


to rings at the top and bottom, the latter being 
identical in section, so that the cutter may be reversed 


' end for end when worn. It is 5ft. in diameter by 3ft. Sin. 
| deep. The knives are made of steel plate, fin. thick, 


and formed under hydraulic pressure, which has been found 
a very satisfactory method of producing them. The cutter, 
together with the end of the suction pipe, is keyed to a vertical 
spindle, and the whole system revolves in a cast iron bearing 
in three parts, lubricated by water under pressure, and easily 
taken up when worn. A heavy cast iron bend forms the con- 
nection with the suction ladder itself. This is simply a steel 
box girder, the bottom being made especially heavy to allow 
for the extra wear on it, and the whole forms a very 
simple and rigid construction. The ladder is suspended 
by a pair of cast steel brackets from two trunnions bolted 
to the sides of the well-way. The centre line of these 
trunnions forms also the centre line of the telescopic joint, 
by which the movable connection between the end of the 
suction ladder and the fixed pipe in the hull is made. A 
countershaft driven by spur gearing from the cutter engine 
passes through the centre line of the trunnions, and by mitre 
gearing drives a longitudinal shaft, secured in bearings on the 
top of the ladder. This imparts rotary motion to the cutter 
shaft through bevel gearing enclosed in a sand-tight casing. 
The ladder is raised and lowered by the hoisting engine 
already mentioned, which is placed under the operating 
house on the bridge deck. A wire rope, passing over a five- 
sheave block, serves for this purpose. This engine, as well as 
the spud - hoisting engine, to be mentioned later on, were 
made by the Lidgerwood Manufacturing Company, of New 
York. In addition to controlling the position of the ladder, 
it is used in swinging the dredge when working radially. 
For this purpose it is provided with two drums, in 
addition to the ladder-hoisting drum, from which 
lines are led over two sheaves provided on the bend 
above the cutter to anchors or piles. By hauling in one line 
and paying out the other, the head of the dredge may be 
turned in either direction. The pieces forming the telescopic 
joint, as well as the ladder, are of square section, and a cast 
iron piece, changing to a cylindrical form, connects the joint 
to the steel suction pipe leading to the centrifugal pump. 
This pipe—as well as the steel discharge pipe—is so arranged 
that it may be turned through 180 deg. when the bottom of 
the pipe becomes worn. 

The casing of the centrifugal pump is of cast iron, and is 
made in five pieces, which experience has shown to require 
renewal at different times. To protect the part most exposed 
to wear, a renewable steel knife is provided at the intersection 
of the discharge branch with the casing. The runner is of 
cast steel, with six vanes of the double-curve type, the tangent 
at the outside end of the vane being radial. The stufting- 
boxes around the main pump shaft are provided with lantern 
bushes and lubricated with water under pressure, supplied by 
the pump already mentioned. The pump is further fitted 
with a steam ejector for priming. The diameter of the 
runner is 6ft. and that of the discharge pipe 18in. 

The projecting end of the discharge pipe at the stern is, of 
course, to be connected flexibly to the first length of floating 
discharge pipe, and this is done by a rubber tube, while the 
relative position of the vessel and first pontoon is controlled 
by a system of radius rods, allowing the motion consequent 
on the swinging of the hull and the varying draught, while 
at the same time protecting the rubber hose from any un- 
due strains. 

The main engine, which is coupled directly to the centri- 
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-ugal pump, is of the usual vertical marine compound type, 
with cylinders 14in. and 30in. in diameter by 18in. stroke. 
It develops a minimum of 400 horse-power when running at 
300 revolutions per minute, with 150 lb. steam pressure. By 
means of a three-bevel clutch of the usual type it also drives 
a single propeller. An arrangement of this kind is called 
for, as the engine can, of course, not be reversed. Steam is 
supplied to all the engines from a large Babcock and Wilcox 
marine boiler, with four furnaces and a total heating surface of 
2835 square feet. The grate area is 77 square feet, and the 
boiler is adapted for using Indian coal. 

A feature of this dredger is the spud, or vertical anchor, 
two of which are provided at the stern, as already mentioned. 
They are square spars of Oregon fir, guided in well-ways built 
into the ship, and are fitted with cast steel shoes. To these 
lines are attached, which are suitably led to two drums of a 
hoisting engine placed on the after deck. In addition to 
these hoisting drums the engine is provided with winch 
heads for warping. 

Arrangements are made for controlling the whole of the 
dredging and navigating mechanism from the operating house. 
This contains the steering gear and a ship telegraph of the 
usual description; pressure and vacuum gauges, by which 
the amount of the work done by the pump can be controlled ; 
and a tell-tale for indicating the depth of the cutter below 
water level. Electric alarm bells to the ladder hoisting and 
cutter engines, and three distinct steam whistles of different 


| tones are provided for transmitting signals to the men in 
charge of tke dredging gear and of the pontoons. 

A telephone is also installed on the end pontoon, com- 
municating with the pilot-house, so that the officer in charge 
is in constant communication with all his subordinates. 

The end pontoon, by which the position of the whole line 
of discharge pipe is controlled, also contains some features of 
interest. For handling the shore pipe when the latter is used 
it carries a derrick and winch ; and to provide the necessary 
flotation it is built on a hammer-shaped ground plan. 
Beyond the projecting end of the discharge pipe it carries the 
hydraulic distributor already mentioned. This consists of a 
vertical wedge piece, supported by roller brackets on two 
horizontal guides, on which it may be shifted in either direc- 
tion. By receiving the impact of the discharge jet, this 
distributor takes up the unbalanced reaction which would 
otherwise be set up by the discharge pressure, and so keeps 
the pontoon line taut, while at the same time the discharged 
liquid may be divided and deflected to both sides in varying 
proportions by adjusting the position of the wedge with 
reference to the centre line of the discharge pipe. A trans- 
verse reaction is thereby set up, and the end pontoon, with 
the whole pontoon line, may accordingly be swung in either 
direction, thus distributing the discharged material. 

When the spoil is to be discharged on shore—generally 
over a bank or training wall—the baffle-plate is easily dis- 


mounted and replaced by brackets for supporting the first 


length of shore pipe, which is, in addition, suspended by a 
sling from the derrick. Trunnions secured to the end of the 
shore pipe centre it and control its motion, while connection 
to the discharge pipe in the pontoon is made by a piece of 
rubber hose, secured with straps. 

Satisfactory dock and sea trials were made with the 
dredger before it left the Tyne, but the dredging trials proper 
will take place at Calcutta. The dredger developed a speed 
of eight knots on trial, and the illustration above shows it 
prepared for sea, that is, with the cutter dismounted and the 
ladder-well closed. 


Tue French Public Works Minister has asked the 
Railway Commission to adjourn any decision it might come to 
relative to the purchase, by the State, of the Ouest, Est, Orleans, 
and Midi lines. Thus arrested in the matters under investigation, 
the Commission has merely proposed a resolution to the Govern- 
ment urging a speedy arrangement with the Ouest and Orleans 
lines in order to give the State Railways a terminus in Paris, and 
a line of access to the capital in place of the present practice of 
running over the Ouest from Chartres to the Montparnasse ter- 
minus. At the same time the various systems of the Ouest, 
Orleans, and the Etat should be so re-arranged, in all localities 
where they come together, as to give to each one the utmost inde- 
= of the other, and thus prevent intersectioning, that 

ing considered very prejudicial to the commerce and industries 
of neighbourhoods so traversed, ; 
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LETTERS TO THE EDITOR. 
(1We do not hold ourselves responsible for the opinions oy our 
correspo: 


BRITISH TRADE AND MANUFACTURERS. 


Srr,—I am the locomotive superintendent of a railway within 
the confines of the countries ruled over by the Viceroy of India. 
A more exact indication of my whereabouts is not necessary for 
what I have to say, which is this, 

I read THE ENGINEER with very great care every week, and for 
many months past have been amused and disgusted by turns with 
the mass of angry correspondence that has passed through peme 
columns relating to the decadence of British trade abroad. I 
hope the British manufacturing engineers will not be quite too 
angry with me when I tell them that they deserve by their ways 
of doing business to lose a good deal of the business which they 
have hitherto had. 

The crassly stupid and ignorant way in which they go on would 
scarcely be believed except by those who, like myself, have had 
experience of it. Week by week the mail brings me in catalogues 
and letters from manufacturers of all kinds of engineering plant, the 
most of which is so much waste paper, as in them there is not the 
smallest indication of the approximate price of the articles offered 
for sale, the funniest part of it being that in most cases blank places 
are left for prices to be filled in. Very often this silly omission 
is accompanied by a note, ‘the prices will be quoted on applica- 
tion,” just as if anybody is going to waste the time necessary for 
such application when living 8000 miles away from the manufac- 
turers. 

Besides this it betokens that the manufacturer, in writing out 
his catalogue, is utterly ignorant of the most elementary facts 
relating to the mode in which the business he is endeavouring to 
get has to be carried out. By this time manufacturers should not 
need to be told that every engineer out here connected with rail- 
ways or other public works has to send in his indents, with an 
approximate but liberal price for each article required. Against 
these indents funds are hypothecated from the very day that they 
are put forward for compliance by the recognised agents in London 
—be it the Agent-General of a Colony, the board of a railway 
company, the India-office Store Department, or the managing 
agents for lesser concerns, in every case the routine is identical. 

If, therefore, British manufacturers want to secure orders, the 
first thing they have to do is to price their catalogues in the 
greatest possible detail, so that there shall be no difficulty in the 
preparation of estimates and indents, before which are completed 
no orders can possibly be placed on the British market. 

We hear a good deal now-a-days about the German competition 
with, and the American invasion of, British trade, and of the 
extraordinary advance that has been made by both those nations 
in cutting into what was formerly considered to be a strict preserve 
of British manufacturers. I for one say that all that the foreigner 
has gained he well deserves, because he has gone about the matter 
the right way to secure success, and amongst other methods he 
quite understands the need for putting out clearly-priced cata- 
logues, 

Then, again, when the British manufacturer sends outsome new 
machinery or apparatus which requires careful working in a par- 
ticular way, he generally neglects to send out full and simply- 
worded instructions. In fact, the latter are often worded in such 
villainously bad English that it is difficult to make out at what the 
writer may have been driving. Even where not so evilly dis- 
tinguished, the said instructions are generally written from the 
standpoint of a man who thoroughly understands the working of 
the apparatus himself, and imagines that he is describing it to 
another man who is about equally well up in the technicalities in- 
volved as he is himself. The result is that all sorts of difficulties 
are treated as if non-existent, and points which need the most 
careful attention from strangers to the plant are so lightly passed 
over that no attention is paid them until some disaster has 
happened. Then it is generally too late to profit by the veiled 
hints intended to do duty for explicit instructions. It is not too 
much to say that not only is this the usual style in which technical 
instructions are issued by British manufacturers for the care of the 
plant and apparatus made by them, and to which one would sup- 
pose it were their greatest interest to make sure that proper treat- 
ment should be accorded, but I assert without fear of contradiction 
that in the majority of cases these so-called instructions are issued 
without sketches, cuts, photographs, or other illustrations for 
making matters clear. On the other hand, when we get apiece of 
machinery, or some other apparatus requiring careful attention, 
sent us by American manufacturers, we getinstructions which are 
worded as if addressed to a person entirely ignorant of mechanical 
and technical matters. The instructions are drawn up with such 
care that it is the easiest thing in the world to understand exactly 
their object and be guided by them accordingly ; more particularly 
that they are generally accompanied by most complete illu-trations, 
which make it perfectly easy to follow out the difficulties being 
described. 

In making the foregoing remarks, I wish them to be understood 
only as being generally typical of the two modes of doing business, 
as, of course, there are exceptions on both sides; but, speaking 
generally, there can be no question about the immense superiority 
of the methods of Americans in deaiing with their would-be cus- 
tomers, when compared with the stupid blundering methods to 
which British traders are as a class content to adhere, 

Another little matter I should like to expose in as scathing a 

_ way as possible is the dishonest dodge of calling an article ‘‘ patent” 
without specifying where and when patented. Thousands of 
articles are so-called which have never been patented out of the 
United Kingdom, and thousands of other articles are still so termed 
knowing that the United Kingdom patents for them have expired. 
It would be a most excellent reform were every manufacturer of a 
patented article obliged under law to mark the article with the 
number and date of his patent, as is the law in the United States. 
There would very soon then be an end to many of the ‘‘ patent” 
articles which are puffed by certain firms as if they were the sole 
proprietors, 

Another abominable practice is that of sending out lists of 
companies, firms, and individuals, said to be using a manu- 
facturer’s goods, when, as a matter of fact, those goods are 
not merely not in use, but having been tried, have actually 
been condemned and rejected as entirely unsuitable for their 
purpose, Even in cases less flagrant than this I notice that 
it is often the case that where a very small order for an article 
has been given, merely for trial or experimental purposes, that such 
order is blazoned forth to the world in an advertisement by stating 
that the company or firm which gave the order ‘‘ has adopted ” or 
“is using” the article, while all the time the advertisers know 
aap d well that in plain English such an advertisement can only 

ve characterised asa lie. I may add thatI get a large number of 
circulars now-a-days from America, and nota few from Germany— 
often in rather Dutchy English—but whatever may be their defects, 
such puff as they may indulge in is at least of an honest kind, with 
none of the adventitious aid of bogus patents, bogus testimonials, 
and bogus customers’ names. 

I have now delivered myself of these sentiments, after a lo 
course of being vexed by the tricks of British manufacturers an 
their agents. Diena SEQUAMTR. 

London, June 27th. 


AMERICAN COMPETITION. 


Srer,—It is much to be hoped that your article of last week will 
be read and taken to heart by those who are always exalting 
American practice and depreciating English. May I venture to 
suggest to your contemporary the desirability of sending a special 


eommissioner through Great Britain, and setting forth in a series 


of articles what he learns about our work at this side of the 
Atlantic. I fancy that he would open his eyes. The misfortune 
is that the foreigner will read what is in the 7mes, and believe 
that this country is retrograding, whereas, in truth, we are going 
ahead just as fast as the people of the United States, and in many 
respects we are far better off. 

You have said, Sir, that there must be some great demand at 
the back of all the rush of production. No doubt there is. But 
the statements made in the 7'imes must be accepted with some 
hesitation. I knew a man once who gravely asserted that he was 
earning money as a consulting engineer at the rate of £5000 a year. 
When I sorted matters a little, I found that he had taken fees to 
the amount of £100 in one week. They represented about six 
months’ work ; but £100 a week is very nearly £5000 a year. In 
the same way, I venture to think that the firm making two reaper 
machines a minute did not do so for 125,000 minutes; and 
unless they did so, they must have had a good deal of valuable 
machinery standing idle for the greater part of the year. 

But to return to the question of demand. I have not the least 
doubt that it has resulted from Protection. Protection has stimu- 
lated manufactures, and, as is always the case, the making of 
plenty of things has only created a demand for more. Hitherto 
the export trade of the States has been small, All the enormous 
production has been absorbed at home in Sees the natural 
resources of an enormous country ; and beyond all question this is 
the result of a hostile tariff, which has made the country self-sufficing. 
Instead of having to rely on Europe for iron and steel, to be paid 
for by corn, cattle, and gold, she has developed her own mines, 
and makes what she wants for herself, and so on. It does not 
follow that Protection would be good for Great Britain. But this 
is another story, on which I shall not dwell. A Briton, 

London, June 19th. 


STEAM ACCUMULATORS. 

Srr,—I notice in your issue of June 15th, a description of a 
hydraulic pewer plant for Japan, designed by Mr. Henry Davey, 
M. Inst. C.E. In the description a great deal is made of the 
merits of the steam accumulator in getting rid of all concussion, 
and at the same time regulating the speed of the pumping engines, 
and it is also stated in a foot-note that this system was originated 
by Mr. Davey, and applied by him in a hydraulic power plant 
erected at a colliery many years ago. I could Ny afford to 
allow such a statement to pass if made by anyone else, but if Mr. 
Davey—who is also a member of the Institution of Mechanical 
Engineers—will turn to his copy of the ‘‘ Proceedings,” 1874, he 
will find an exactly similar arrangement, which was patented by 
me in 1869, illustrated in Plate 1, in a paper I read at Birmingham. 
If he turns to pages 47, 48, 49, and 50, he will find a report of a 
speech he made in the discussion of my paper, in which he asks a 
great deal about the steam accumulator. 

Since 1869 my firm have constructed some hundreds of these 
accumulators with hydraulic power plant for a variety of purposes, 
including mine pumping. For the latter purpose, however, the 
steam accumulator is only necessary for amine pump which is very 
irregular in its action, such as is shown im the illustration in your 
number, page 613. With an appropriately designed hydraulic 
pump no steam accumulator is necessary, and it is therefore only 
a complication. 

Of course, if Mr. Davey has introduced this steam accumulator 
system prior to 1869, he is entitled to the credit of being the 
originator, but I should have expected him to have said so in his 
remarks when discussing my paper before the Institution of 
Mechanical Engineers, which he did not do; and so far as | am 
aware, nobody ever heard of a steam accumulator at that date. 

A. B. Brown, 

Rosebank Ironworks, Edinburgh, June 19th. 


[We have shown Mr. Brown’s letter to Mr. Davey, who requests 
us to say that Mr. Brown has misunderstood the statement to which 
he refers. Mr. Davey points out that he made no claim to have 
originated the steam accumulator, but as far as he knows, the 
application of the steam regulator—for it is not an accumulator in 
his application—for the purpose of maintaining a constant pressure 
and regulating the working of the power engine in pumping plant 
was new when he applied it in 1885, Mr. Brown had applied the 
steam accumulator to hydraulic machinery on board ship long 
before that, and as far as Mr. Davey knows, he may have originated 
the steam accumulator. Mr. Brown says that no accumulator is 
necessary with an appropriately designed hydraulic pump. He also 
says that it is only necessary for amine pump which is very irregular 
in its action, such as that shown in the illustrations. There is no 
irregularity in the working of the pump at all, and not any reason 
for supposing that there is, or that an accumulator in the true sense 
of the word is required. Mr. Davey is quite ready to give Mr. 
Brown the credit of inventing the steam accumulator. We believe 
he was the first, as far as we know, to apply the principle to ship 
hydraulic machinery. Mr. Davey sees no reason for his objecting 
to the application of the principle to another purpose.—Ep, THE E.1 


NEW ZEALAND FOR WORKING ENGINEERS, 


S1r,—I write these few lines in the hope that they may appear 
in your valuable paper, and be the means of letting some good 
English workmen know how good a chance there is in New Zealand 
of such men doing well out here. The men I should most 
recommend coming here are turners, fitters, and blacksmiths ; if 
competent tradesmen their wages are from 10s, to 14s, per day of 
eight hours. Now this may not seem very high figures, but when 
taken into consideration with the ccnditions and cost of living, they 
are not to be beaten. Some of the advantages are as follows :— 
Forty-eight hours per week, Saturday half holiday, cheap land and 
houses, free schooling for the children, cheap and good food and 
clothing. Quarter-acre sections of land can 4 had for about £40 
and upwards, and a nice house costs abouts £300, or can be rented 
for 7s. 6d. per week ; season ticket train fares in all directions 5s. 
per month ; the best meat in the world 2d. to 3d. per pound ; 
bread 4d.; tea and sugar equally cheap. Clothing is all cheap and 
good. On account of the enormous strides in gold dredging, there 
will be a huge increase in engineers’ work, I employ some scores of 
men, and almost all of them live in their own houses, which they have 
long since paid for, many of them keep a horse and cow, and some 
of them own and let several houses, This will never be a good 
country for large capitalists, but everything goes to make it a work- 
ing man’s paradise. ENGINEER. 

Christchurch, May 11th. 


THE BELLEISLE EXPERIMENTS. 


Sir,—The able articles which you have published as to the 
Belleisle experiments seem likely to be the main source of infor- 
mation, not only for-the man in the street, but also for naval 
otficers, most of whom do not happen to have had the opportunity 
of visiting the doomed ship, The service in general is, therefore, 
much beholden to your enterprise in this matter, and I trust that 
copies of THE ENGINEER for June 8th and 15th will find their way 
into every mess in the service. 

It is because I attach so much value to your information and 
remarks that I write to traverse one of the deductions of your 
very able correspondent, which may, if uncontradicted, lead us 
into a fool’s paradise. 

He states, speaking of the effect of the explosion of lyddite 
shell, ‘‘There is very little evidence of a downward stroke. 
Energy not spent in flattening the woodwork seems to have gone 
in bulging the deck above. There is no reason to assume that 
lyddite acted in the Belleisle otherwise than it would have acted 
in any other ship, consequently we may assume as proved the 
theory that a high explosive shell underneath a gun will disable it 
completely,” ; 


Your correspondent’s argument that lyddite gas will act with 
greater force upwards than downwards is not in accordance with 
the known laws as to the behaviour of gases. The force of gravity 
has very little influence on any gas, owing to the insignificant 
mass of the gas itself, and to assume that gas issuing at enormous 
pressure from a detonating lyddite shell has some inherent tendency 
to flow in a direction opposite to that in which the force of gravity 
acts, and thus to concentrate its energy in that direction rather 
than any other, is decidedly contrary to the laws of physics, 

But did not the lyddite shell which struck the Belleisle act 
upwards! Most certainly they did ; but the reason is clear, and 
has nothing to do with up or down. The gases simply followed 
the line of least resistance, which was determined by the fact that 
the armoured deck was just beneath where the shell burst. This 
deck deflected the gases upwards and caused the wreck of the 
weak upper deck, which lay above the place of burst. 

If any deduction is to be drawn as to the effect of shell bursting 
under the mountings of the guns in foreign ships, it is of this 
character—several 6in. lyddite shells burst close to the 2in, 
wrought iron plate, forming the armoured deck of the Belleisle. 
It was not injured. Therefore, we cannot expect to put our 
possible opponent’s gun out of action by merely bursting shells 
close beneath them. Moreover, in many cases, it is most difl\- 
cult to so burst shells under the guns in question, so that 
ne aaa expended for this purpose would be almost certainly 
wasted. ‘ 


London, 8.W., June 22nd. 


THE ENEMIES OF ACETYLENE. 


Str,—In a letter you printed in your issue for June 15th, Mr. W, 
Doman stated that two of the best acetylene generators constructed 
at the present time do not belong to either of the systems which 
were recommended in the course of your articles bearing the above 
ttle. As Mr. Doman offered to submit you the names of these 
apparatus, and as the matter is of considerable interest, perhaps he 
will kindly fulfil his promise in a more public manner ; for by s> 
doing he will perform a useful service, and will place under an obli- 
gation everybody who, like myself, is 


London, June 20th, : A BELIEVER IN THE GAs, 


GERMAN AXLEs, 


Sir,—In the House of Commons on the 18th inst. Sir Howard 
Vincent drew the attention of the Secretary of State for India to 
the fact that large orders for axles for the East Indian Railway 
Company had been placed in Germany. So little interest was 
taken in Sir Howard Vincent's question, that our leading daily 
papers did not even print his remarks, nor the reply thereto hy 
Lord George Hamilton, although foreign competition is one of the 
most serious topics of the day. Possibly had his remarks referred 
to a man-and-dog fight, or some dreadful outrage, the papers would 
have had a full account. Being interested in the manufacture of 
steel axles, I wish to know if any of your readers can say whether 
the said axles are to be made to the same high standard as English 
makers work to, because, if so, it will show that the German 
manufacturers have succeeded in attaining results considerably 
beyond their usual practice. A MANAGER, ” 

June 19th, 


THE BRITISH ASSOCIATION OF WATERWORKS ENGINEERS, 


Srr,—Will you kindly allow me to correct a slight error which 
appears in your article describing the recent meeting of this Asso- 
ciation at Cardiff. You therein state that the total membership is 
270, and remark that the attendance at the meeting was a very 
small proportion of this number. f 

As a matter of fact, our total membership at the present moment 
is under 220, and the general attendance at the meeting was 
between fifty and sixty, which I think you will agree is by no 
means a small proportion in comparison to that obtained by other 
kindred associations, more especially when it is remembered that 
our membership is fairly evenly distributed over the whole of the 
United Kingdom, and, moreover, includes a large proportion of 
waterworks engineers in the Colonies. 

Percy GrirFITH, Secretary, 

54, Parliament-street, Westminster, 5. W., 

June 27th. 


CATALOGUES. 


The Cape Asbestos Company, Limited, London, E.C.—Some 
notes on boiler and steam pipe coverings. 

John Fowler and Co., Limited, Leeds.—New issue of a cata- 
logue of electrical appliances introducing several new devices 
which have not hitherto been published. 

Charles Taylor, Bartholomew-street, Birmingham.—Illustrated 
catalogue of patent machine vices, This is a very complete list, 
and the illustrations are wood-cuts of considerable merit. 

The Goheen Manufacturing Company, Canton, Ohio, U.S.A.— 
Pamphlet entitled ‘‘The Preservation of Wood, Steel, and (al- 
vanised Surfaces.” This company is the producer of a material 
called ‘‘Carbonised Coating” for the protection of iron and steel 
construction. The London agent is Mr, C, E. Gritton, 33, King- 
street, London, W.C. 

Charles D, Phillips, Newport, Mon.—Monthly machinery register. 
This work contains 10,000 lots of new and second-hand machinery 
for sale. The publisher claims that it is the largest and oldest 
publication of its kind in existence. From the same source we 
have received a pamphlet devoted to waterproof covers, rick 
sheets, tents, rope, and felt, 


Navat ENGINEER APPOINTMENTS. — The following engineer 
appointments have been made at the Admiralty :—Fleet engineers : 
Thomas Morris, engineer, Frederick W. Austin, and assistant engi- 
neers Percy L, Edmonds and Arthur 8. Gush, all to the Camper- 
down. Chief engineer: J. W. A. Parrott, to the Pembroke, for 
the Prometheus. Probationary assistant engineers: William 8. 
Mann, to the Jupiter; Frank A. Clayton, to the Mars; John H. 
Hacken, to the Magnificent, 


Soctety oF Mopet Thursday, June 2lst, the 
members of the Society of Model Engineers paid a visit to the 
Swindon Works of the Great Western Railway, by kind permission 
of Mr, W. Dean, M.I.C.E., the locomotive superintendent. A 
reserved saloon carriage was attached to the 9 o'clock train from 
Paddington, by which the party travelled down, arriving at the 
works at 11 o’clock, where they were received by members of the 
company’s staff, who acted as guides. The various departments of 
these extensive works were visited in turn, including the boiler 
shop, foundry, turning, fitting, and erecting shops, the forges and 
rolling mills, the carriage and wagon shops, the pattern stores, and 
painting shops, &c., thus forming a highly interesting and instruc- 
tive tour. ter in the day the members visited the rooms of the 
New Swindon Junior Engineering Society, where an excellent 
collection of engineering models had been arranged for their in- 
spection. A vote of thanks to Mr. Dean for his kindness in allow- 
ing the members to visit the works, and a similar vote to the New 
Swindon Junior Engineering Society for the trouble they had taken 
in arranging the display of models, were proposed by Mr, Percival 
Marshall, A.I. Mech. E., and were Bisee og with acclamation. The 
ye aim to town by the 7.25 train, reaching Paddington 
al 
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RAILWAY MATTERS. 


Evectric trams have been substituted for the old horse 
trams throughout Nice by the Thomson-Houston Company, and 
they have been extended to Villefranche with a view to being 
eventually carried to Monte Carlo, 


Tue Bill to extend the period for the purchase of lands, 
and for the construction of the authorised Vale of Rheidol Light 
Railway, and to work the traffic by electrical or other motive 
power, has been reported for third reading in the House of Lords 
Committee, 


Tue Railway Association, which represents the interests 
of all railway companies in Great Britain and Ireland in public and 
general questions, is about to lose the services of Sir Henry Oakley, 
who has filled the position of hon. secretary for thirty-three years, 
and now wishes to retire. 


THE Bexhill Electric Tramways scheme has been finally 
sanctioned by the Board of Trade. The work of laying down the 
lines between Kewhurst, Bexhill, and St. Leonards will be com- 
menced, in all probability, in the autumn. The scheme is due to 
Mr. Murphy, and its passing appears to give great satisfaction in 
the district. 


A SCHEME is on foot to construct an electric overhead 
tramway in the Cheshire salt districts to connect Northwich, 
Winsford, and Middlewich. The promoters are the United Kin r- 
dom Tramway and Light Railway Electrical Syndicate. The 
Northwich Urban Council have expressed themselves in favour of 
the proposal, 


For the convenience of passengers by the Great 
Eastern express train to Berlin, North Germany, Norway, &c., «id 
Harwich and the Hook, the company has arranged a restaurant 
car on the morning express from the Hook to Osnabriick, which 
will enable travellers not only to breakfast ex route, but to lunch 
before arriving at Osnabriick Junction. On the return journey 
the same car will enable passengers to dine before arriving at the 
Hook of Holland. 


A premium of £60 and a gold medal is offered by a 
Committee of the German Society of Mechanical Engineers for the 
designer of the best system of high-speed electric railways for 
heavy tratfic. The conditions stipulated are plans of a railway 
connecting two distant cities upon which trains, having a minimum 
seating capacity of 150 passengers each, may be operated at fre- 
quent intervals at a speed of not less than 124 miles per hour. The 
contest closes October 6th, 1900. 


TueRE are now about 600 miles of railway in Greece, 
operated by four companies. The longest line connects Athens 
with Pyrgos and Olympia, on the Ionian Sea. It is said that an 
Anglo-French syndicate has taken up the old project of building 
a railway from the Pirveus to Larissa, in the extreme north of con- 
tinental Greece, and from there connecting with the Turkish rail- 
way system. The line would be 212 miles long, and would 
connect Athens by rail with Europe. 


On the Chicago and North Western Railroad all fixed 
signals controlling the movements of trains over diverging routes 
as well as all governing movements on or from side lines or in the 
reverse direction on main lines are placed low ; that is, either on a 
dwarf post or on the high post about 4ft. or 5ft. from the bottom. 
Thus a driver running fast has only a single light to look for, where, 
under the usual practice, he would find two, one above the other, 
and be obliged to decide quickly which one of the two showed ‘all 
clear.” This plan has been followed in all new work since 1896, 
and is said to give satisfaction. 


Tue Chicago and North-Western Railroad is having 
built some interesting engines for fast passenger service which in 
several important respects will be different from any now in use. 
The grates are wider and better suited for burning bituminous coal 
than usual. The cylinders are 20in. diameter by 26in, stroke, the 
four-coupled drivers are 6ft. Sin. diameter, and carry a weight of 
over forty tons. They have a four-wheeled leading bogie and two- 
wheel trailer with outside bearings. ‘The boiler is of the straight- 
top type with about 3000 square feet of heating surface, and the 
tire-box is 102in. long by 654in. wide, giving 46 square feet of grate 
area. 


Tue receipts of all the German railways during May 
of present year are stated by the Rhenish- Westphalian Gazette to have 
been :—Passenger traffic, M. 41,602,935, or M. 4,578,585 less than 
in the same month last year ; goods traffic, M. 94,500,040, or 
M. 8,723,742 more than in May, 1899 ; total receipts amounting to 
M. 136,102,975, or M. 4,145,157 more than in the same month last 
year. The decrease in the receipts of the passenger traffic this year 
is considered to have been caused by Whitsuntide being in June 
this year, while last year it was in May. Seven new lines with a 
total length of 126°74 kilometres, have been opened since last 
year 


Last Friday the Earl of Jersey and Colonel Boughey, 
Light Railway Commissioners, held a public inquiry at the Town 
Hall, Ashton-under-Lyne, relative to the application by the 
Oldham, Ashton, and Hyde Electric Tramway Company, Limited, 
for an Order authorising the construction of extended light rail- 
ways from Ashton through Dukinfield to Hyde, and from Hyde to 
Denton, At the conclusion of the evidence for the company, the 
Earl of Jersey said that the Commissioners could not, in face of 
the strenuous opposition of all the local authorities, force a scheme 
— kind upon the district. The application was accordingly 
refused, 


A Britt was passed last week by a Committee of the 
House of Lords authorising the incorporating of an undertaking 
known as the Workington Railways and Dock Company. The 
Committee empowered the Corporation to subscribe £50,000 towards 
the capital of the company, which will have power to pay interest 
at the rate of 3 per cent. out of capital during the construction of 
the works to be carried out. The dock which it is proposed to 
construct will be about nine acres in area, and the lock 400ft. long by 
65ft. in width, with 28ft. of water on the cill at spring tides. In 
connection with the dock are about three miles of short railways 
to connect the different works in the neighbourhood. 


Ir is reported that the Lancashire and Yorkshire and 
the North-Eastern Railway companies have agreed with South 
Yorkshire coalowners to pay 16s. per ton for best Barnsley hard 
coal, and the Midland Company have so far refused to contract at 
this price, and are reported to be buying freely in Derbyshire, 
though the bulk of their requirements is still unsatisfied. The 
Yorkshire market price is a trifle higher than that of other districts, 
but the railway companies are only being called upon to pay the 
average market advance. The increased price, says the Z'imes, 
will make a difference of £100,000 each to the two companies which 
have accepted the tenders in the railway year over which the con- 
tracts extend, 


In moving the second reading of the Uganda Railway 
Bill in the House of Lords last week, Lord Salisbury stated that 
the undertaking had been seriously impeded by unforeseen trouble 
in procuring native labour, and delay in obtaining an adequate 
supply of machinery, which difficulty, when it was pressing most 
severely, was added to by the engineers’ strike. There were other 
difficulties which had had the effect of raising prices, the result of 
which was that whereas it was thought. the railway might have 
been made for £3000 a mile, the Bill now provided for a probable 
expenditure of £5000 a mile. The work was advancing rapidly, 


and expert testimony went to show that its completion might be 
expected next year, 


NOTES AND MEMORANDA. 


Ir is announced that Professor Oliver Lodge, of Univer- 
sity College, Liverpool, has been appointed Principal of the 
University of Birmingham, 


Tue lowest temperature of the air recorded at Green- 
wich in the year ended April 30th last was 18°0 deg. on February 
9th. There were fifty days during the winter on which the tem- 
perature fell below 32 deg., a number slightly below the average. 


THE number of hours of bright sunshine recorded at 
Greenwich during the twelve months ending April 30th, 1900, by 
the Campbell-Stokes instrument was 1636 out of the 4454 hours 
during which the sun was above the horizon, so that the mean 
proportion of sunshine for the year was 0°367, constant sunshine 
being represented by 1. 


At the trials of the Russian cruiser Variag, at Phila- 
delphia, a speed of 22 knots was attained under natural draught 
and with one of the boilers not in use. The contract speed is 
23 knots, but under forced draught it is believed that she will easily 
make 24 knots. According to the Army and Navy Journal, she is 
fitted with Niclausse boilers, and the installation of them is said to 
be the largest in the world. There are thirty boilers in all, with 
9240 tubes, which give a heating surface of 55,000 square feet. 


Ercut years ago crude oil was selling at Baku for from 
fd. to 1d. per pood of 36 English pounds avoirdupois weight. 
Since then prices have been annually advancing ; during the year 
1899 the average price of crude oil was about 34d. per pood, and 
for two or three months previous to the closing of the year the 
raw material was fetching the high price of between 4d. to 44d. a 
pood—a corresponding rise in the prices of other petroleum pro- 
ducts of course taking place as a natural result of the enhancement 
in the value of crude oil. 


AccorpinG to the Astronomer Royal's report to the 
Board of Visitors of Greenwich Observatory, the rainfall for the 
year ended April 30th last was 21°97in., being 2°57in. less than 
the average of fifty years. The number of rainy days was 146. 
The rainfall in the month of August was only 0°354in., being the 
smallest August fall on record in the fifty-nine years 1841-1899. 
The rainfall in February was 3°58in., being the largest on record 
in the sixty years 1841-1900 for February, with only two exceptions, 
1866 and 1879, when 4°03in. and 3°8lin. fell. 


THE torpedo boat destroyer Stag underwent a success- 
ful three hours’ full-speed trial last week, and returned to Chatham. 
Her average speed was 30°345 knots, while for the six runs on the 
measured mile the average speed was 30°515 knots. The highest 
speed attained when going with the tide was 32°727 knots. The 
official details are as under :—Draught of water forward, 5ft. 9?in., 
aft 7ft. 14in.; steam pressure in boilers, 213 1b.; vacuum in con- 
densers, starboard 24°7 Ib., port 24°8lb.; revolutions per minute, 
starboard 385, port 381°6 ; mean indicated horse-power, starboard 
2768, port 2791, total 5559. 


Tue Post-office authorities have issued a notice to the 
effect that on and after Monday, July 2nd, the charge of 1d. for 
every pound beyond the first pound, which is now made on all 
packets over 1 lb, in weight conveyed by special messenger all the 
way, will be abolished, and only the express fee of 3d. a mile will 
be charged for the delivery of such packets. If, however, the 
packet or packets to be delivered exceed 20 Ib. in weight—or 15 1b. 
if a public conveyance, such as an omnibus, tramcar, or train, &c., 
be not available—the actual cost of a cab or other special con- 
veyance must be paid in addition to the express fee. 


A NEw form of resistance for electric heating apparatus 
is said to have been devised by M. Parville. It consists of a 
mixture of 60 parts nickel in powder and 40 parts of white clay. 
The mixture, which contains not more than 6 per cent. of water, 
is brought to the desired form by compression, using a pressure of 
2000 1b. per square inch. The parts which form the contact points 
are made by a mixture of 90 per cent. of nickel powder and 10 per 
cent. of clay, in order to diminish the resistance at these points, 
As it is necessary that a resistance of this kind should not melt 
under the action of heat or otherwise deteriorate, the solidity 
possessed by the new compound is greatly in its favour. 


State pencils were formerly all cut from slate just as 
it is dug from the earth. Pencils so made were objected to on 
account of the grit which they contain. To overcome this diffi- 
culty, Col. D, M. Steward devised an ingenious process by which 
the slate is ground to a very fine powder, all grit and foreign 
substances removed, and the powder bolted through silk cloth in 
much the same manner as flour is bolted. The powder is then 
made into a dough, and this dough is subjected to a very heavy 
hydraulic pressure, which presses the pencils out the required 
shape and diameter, but in lengths of about 3ft. While yet soft 
the pencils are cut into the desired lengths and set out to dry in 
the open air. After they are thoroughly dry the pencils are placed 
in steam baking kilns, where they receive the proper temper. 


Tuer Spanish patent laws are very unsatisfactory to 
British Be other foreign machine builders. These laws allow any 
machine, process, or manufactured article to be patented, whether 
it be a bond fide invention or not, provided it has not been already 
built, or carried out inSpain. The fact of its being common pro- 
perty elsewhere is no bar to granting the patent. Patents are 
granted for a principle without requiring any indication as to how 
this is to be carried out practically. The consequence is that 
many machines patented in the United Kingdom for manufacturing 
goods in common use cannot be introduced into Spain simply 
because a patent has been taken out to manufacture these goods ; 
therefore, though the machine itself is not the object of any patent 
inthis country, rs as its product is thus protected, no one can use 
it except the holder of the patent. 


TuereE have been various mis-statements in the Press, 
regarding the wonderful penetrating power of ‘‘a new projectile ” 
—a soft steel-capped armour-piercing shell—used in America.” We 
are told that it has lately passed ‘‘clean through” ldin. of Har- 
yeyised steel, and a 6in. projectile of this type has perforated an 
Sin. Krupp armour plate. The first statement is not true, inas- 
much as the shell penetrated 14in. into the Harveyised plate, with 
the point just appearing at the back ; and the perforation of the 
Krupp plate was due to an increase in the velocity of the pro- 
jectile from 2300ft. to 2580ft. per second, rather than to any change 
in the projectile. The fact of the matter, says Engineering News, 
is that this capped projectile is not new ; battleships were supplied 
with them in the Spanish-American war, and Russia and the U.S. 
Navy Department have been experimenting with them for several 
years. 


Ir will come as a surprise to most people to learn that 
the law allows the gas companies of the metropolis to raise the 
price charged for gas which has already been consumed. Yet 
such appears to be the fact. A question was asked in the House 
of Commons on Monday regarding the action of the Gas Light and 
Coke Company, who have issued notices to their consumers raising 
the price of gas to 3s. 5d. per 1000 feet. These notices stated that 
the enhanced price would be charged from the date of recording 
meter indices for the June quarter, the company thus claiming to 
charge the enhanced rate for gas consumed during a week or ten 
days, or even longer, before the notices were served. Mr. Ritchie, 
replying for the Home Secretary, said he was not aware of any 
obligation upon the com inter 
raise the price of gas. The obligation to give such notice imposed 
by the Metropolis Gas Act, 1860, no longer exists. It was super- 
seded by the sliding-scale provisions applicable to the yarious 
companies, 


y to give notice of their intention to_ 


MISCELLANEA. 


ADDITIONAL plant, estimated to cost about £8000, is 
to be erected at the Greenock Electricity Works in order to provide 
current for the projected electric tramway. 


TuE second of the new Imperial mail steamers buildin 
at the Stettin Vulcan yard for the Norddeutscher Lloyd, and call 
the Prinzess Irene, was launched on the 19th inst. 


In the report of the Ebbw Vale Steel, Iron, and Ccal 
Company for the year ended March 31st., it is stated the board have 
under consideration the re-modelling of the blast furnace plant, and 
the extensive introduction of electric power. 


Ow1nG to the wide differences of opinion which were 
held by the members of the late Electric Lighting Committee 
of the Salford Corporation, a new committee has been formed, 
which contains only two of its former members. 


Art the visit of the Waterworks Association to the 
Cardiff watershed on the Brecon Hills, its great extent and capacity 
elicited most favourable comments, and it was the subject of remark 
that London, if as favourably placed, would be in an enviable posi- 
tion. 


WE are informed by Kittle and Co., Limited, 
that they have received a cable from the manager of their 
manganese mines at Darkveti stating that the railway rate on 
manganese from Tchiaturi to Scharopan has again been reduced to 
7 kopeks per pood. : 

Tue Institution of Electrical Engineers and the 
Chartered Institute of Patent Agents have this week held most 
successful conversaziones. That of the former was on Tuesday at 
the Natural History Museum, and that of the latteron Wednesday 
at the Institute of Painters in water colours. 


Tue Main Drainage Committee of the London County 
Council state that the tenders for the supply of coal and coke from 
July 2nd next till June 29th, 1901, show an average increase of 
8s, 6d. per ton, which represents an additional expenditure of 
nearly £28,000 on the total consumption for the year. 


Tue Institution of Engineers and Shipbuilders of 
Scotland have presented Professor Arnold, of the Sheffield Technical 
School, with a handsome set of volumes on naval architecture, and 
on the history of the British Navy, in recognition of his lecture on 
‘“*The Internal Architecture of Metals,” delivered to the Institu- 
tion. 


Ir is understood that the Waterworks Committee of the 
Manchester Corporation have decided to take immediate steps to 
invite tenders for the laying of the second pipe from Thirlmere. 
There are to be five pipes in all, each with a capacity to pass ten 
million gallons in twenty-four hours. It is roughly estimated that 
the laying of the second pipe may take three or four years, 


At a meeting of the shareholders of the German East 
Africa Line, held recently, the proposal to raise the capital from 
5,090,000 to 10,000,000 marks was unanimously adopted. The 
Chairman stated in his address that the new fifteen-years’ contract 
with the Government concerning the extended service to Africa 
was now definitely concluded, the subsidy being increased from 
900,000 marks to 1,350,000 marks. 


At the annual convention of the American Foundry- 
men’s Association, held in Chicago lately, a resolution was adopted 
to urge institutions of learning to provide courses of education in 
the principles and practice of ironfounding, so as to provide a high 
grade of men for such positions as foremen and superintendents of 
foundries. Two interesting papers on education of this kind were 
presented, and are abstracted below. 4 


Tue British Consul at Copenhagen calls the attention 
of persons connected with the export trade to Denmark to the 
desirability of having their trade marks and designs properly regis- 
tered there. British goods, owing to their superiority, are more 
liable to be copied than the produce of other countries. The cost 
of registration of trade marks according to the Danish law only 
amounts to about £5, including all fees. 


Tur London County Council's recent issue of £5,000,000 
worth of 3 per cent. stock offered at £97 10s. per cent. was applied 
for by the public to the extent of nearly twenty-eight millions, 
made up as follows:—Three at £1,000,000, £3,000,000 ; 73 at 
£100,000 and under £1,000,000, £13,275,000 ; 380 at £10,000 and 
under £100,000, £8,416,700 ; 1078 over £500 and under £10,000, 
£2,514,420 ; 572 at £500, £286,000; 1017 over £100 and under 
£500, £283,480 ; 503 at £100. 

TuHereE is a tendency to increase the manufacture of 
machine tools in Spain. Although of very inferior quality, the 
prices are much lower than tools made in this country, and the more 
easy terms of payment are a great incentive to trade. For steam 
engines and boilers there is a demand, especially for high speed 
engines for driving electric plants where water power is not avail- 
able. In many instances, continental machinery has been taken 
through the inability of the British makers to supply within a 
reasonable time. 


Tue difficulty of re-charging the batteries of electric 

motor carriages is a well-known deterrent to their popularity. We 
learn, however, that they can now be used comfortably anywhere 
between Oxford and London, as the Thames Valley Launch Com- 
pany’s charging stations are available for the replenishment of 
traction batteries at the following places :—Weybridge (river side), 
Maidenhead (Ray Mills, Boulters Lock), Hurley (at the léck), 
Pangbourne (works adjoining Whitchurch Bridge), Shillingford 
Bridge, and by arrangement with the Oxford Electric Light Com- 
pany. ; 
A LARGE scheme of street improvements is on foot in 
Hull. It includes’ the widening of Beverley-road, to enable the 
laying down of a double line of’ trams; the widening of Lowgate 
from the Town Hall to Whitefriargate, part of the’ property for 
which has already been secured; and the formation of a street 
connecting Clarence-street with Dansom-lane, thus making a direct 
tram route from Whitefriargate Bridge, across by the Town Hall, 
over Drypool Bridge, to the Holderness-road, thereby connecting 
East and West Hull, and creating a great thoroughfare of between 
five and six miles in length. : 


Tuer three new forts which have just been completed at 
Dover upon the cliffs overlooking the Channel were handed over to 
the Government on Saturday.~* Powerful 6in. guns have been 
mounted at these forts, and arrangements are now being made for 
mounting six Yin. guns which have been manufactured at’ Wool- 
wich. These guns are wire-built breech-loaders. They are of 
enormous calibre, with an effective range of eleven miles—more 
than half-way across the'Channel. They are nearly 40ft. long, and 
weigh 30 tons. Special carriages and roads have had to be made 
for the conveyance of these weapons. , 


Tue Committee of the House of Commons presided 
over by Lord Fermanagh concluded their consideration of 
the. Morecambe Gas Bill last week. Under the provisions of 
the Bill the Urban District Council of Morecambe sought power 
to purchase the undertaking of the Morecambe Gas Company at an 
agreed price of £150,000. The only opposition came from! the 
Heysham Urban District Council, which urged that an extravagant 

rice was being paid for the mndertaking, and that they should 
be at liberty to purchase so much of it as was within their area, 
not at the commercial value, but at the cost of the pipes and 
apparatus laid in their district. The Committee found the pre- 


amble of the Bill proved, and refused to grant Heysham the pro- 


tection sought, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


anv Co., Vienna. 

F. A. Brocxnaus, 7, Kumpfgasse, Vienna I. 
CHINA.—KELLy anp Watsu, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyveau anp CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—AsuER anv Co., 5, Unter den Linden, Berlin. 

A. TwEITMEvER, Leipzic; F. A. Brocxnaus, Leipzic. 
INDIA.—A. J. Compripcr anp Co., Railway Bookstalls, Bombay. 
ITALY.—LoxscuEr anv Co., 307, Corso, Rome; Bocca FRERES, Turin. 
JAPAN.—KgLLy anp Watsu, Limirep, Yokohama. 
Z. P. Maruya anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricksr, 14, Nevsky Prospect, St. Petersburg. 
S. AFRICA.—Gorpon anv Gorcn, Long-street, Capetown. 
R. A. THompson anv Co., 33, Loop-street, Capetoon. 
J.C. Juta & Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—Gorpon anv Gorcn, Melbourne, Sydney, and Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney; Mel- 
bourne, Adelaide, and Brisbane. 
TURNER AND HenpERsSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland ; Craic, J. W Napier. 
CANADA.—Montreat News Co., 386 and 388, St. James-striet, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 83 and 85, 
Duane-street, New York. 
Svunscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Kg.iy Watsu, Liuitxp, Singapore. 
CEYLON.—WiayarTNa AND Co., Colombo. 


SUBSCRIPTIONS. 


Tur Enoinger can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers). . £1 9s. Od. 
CiotH Reapine Casgs, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tuk ENGIngErR weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tue EnoingerR, and 


accompanied by letter of advice to the Publisher. 

Paper Cortes. Tuick Paper Coptgs. 
Half-yearly .. £0 18s. Od. | Half-yearly .. £1 Os. 8d. 
Yearly .. . £1 16s. Od. | Yearly .. £2 Os. 6d. 

(The difference to cover extra postage.) 
ADVERTISEMENTS. 


The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be ied by 


TO CORRESPONDENTS. 


*.* In order to avoid trouble and ion we find it necessary to inform 
corr ts that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, nvust in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address oy the writer, 
not ee ee See but as a proof of good faith. No notice 
whatever can be taken of y icati 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request to keep copies, 


REPLIES. 


J. M. F.—A very full description of the Pkymouth waterworks will be 
found in vol. Ixxxvi. of Tugs ENGINEER. 

D. A. Water.—We do not think you will succeed in removing iron by 
ordinary water-softening processes. We would recommend you to put 

a in the hands of an expert in this matter, say Mr. Deeley, of 
rby. 

F. H.—No reversing steam turbine has yet been invented, nor can such 
a thing exist. It is impossible to reverse the curves of the blades. In 
steam vessels a special small turbine is used for the purpose of going 
astern when necessary. 

IcNoramus.—(1) We cannot be expected to answer such questions in this 
column. Any elementary book on the steam engine will give you all 
the information you uire. (2) No; the action of the spring is far 
too quick for you to be able to relieve any part of the load. 

E. T. P.—You will find in ‘‘Gas and Gas Works,” by Hughes and 
Richards (Crosby Lockwood and Son), full particulars of the manufac- 
ture and purification of gas. Newbigging’s ‘‘ Handbook for Gas Engi- 
neers and Managers” may also be consulted with advantage. 

A. V.—The telpherage system is worked not on a fixed rigid rail, but on a 
wire rope carried on special supports in such a way that the loads can 
pass them without fouling. It is, of course, more flexible, and 
generally more easily and cheaply erected than a single line permanent 
way. 

M. L.—The system was tried many years ago by Mr. Yarrow, but was 
given up, we believe, on account of the practical impossibility of pre- 
venting paraffin oil from leaking and ~~ a disagreeable smell. 
The oil he used had a high flash point. A lighted match could be 
dropped in it without causing it to ignite. 

J.C. (Chatham).—There is no available information on the subject. We 
are not aware of any experiments made to test the cooling power of 
oil. Those on the lubricating efficiency of oils, although going to show 
what oil will best keep a bearing cool, do not apply in the most remote 
way to the question you ask. It may perhaps be of some use to you 
to know that mercury is far more rapid in its effects than either oil or 
water, and is for that reason used by clock and watch makers for 
giving a diamond hardness to small drills. 


INQUIRIES. 


LAND SURVEYING. 
Srr,—Can any reader kindly tell me where I can find Ryde’s ‘‘ Scale of 
Charges for Land Surveying?” - 
Manch 


a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
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DEATHS. 


On the 10th inst., on board H.M.S.S. Orinoco, of cerebral hemorrhage, 
Grorck Workman Dickson, B.A. Trinity College, Dublin, M. Inst. C.E., 
and colonial civil engineer, british Guiana. 

On the 22nd inst., at 41, St. Stephen’s-avenue, Shepherd's Bush, W., 
suddenly, CuaRLes Freperick A.M.I.C.E.,-only son 
of Frederick Hughes-Hallett, of Brooke Place, Ashford, Kent, aged forty- 
seven. No flowers by request. 
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THE FAILURE OF A GREAT EXPERIMENT. 


Ir is no longer in doubt that a great experiment has 
been tried in the Royal Navy—an experiment, the result 
of which may be far-reaching for disaster, and that this 
experiment has in the end failed. In dealing with 
Admiralty engineering in a series of articles recently 
published in our pages, we were very careful to explain 
that we did not mean to censure any individual. From 
that rule we shall not depart now. We are. criticising 
things not men; and we have no doubt about the honesty 
of purpose of the men, no matter how bad our opinion 
may be of the things. We cannot pretend ignorance of 
the various rumours which are in circulation concerning 
our warships. That the bulk of them is unfounded, or 
based on mere dockyard gossip, may well be true. But 
the bare existence of these rumours is a bad sign. When 
all is going well rumour of evil even in dockyard towns 
is silenced. But, unfortunately, quite apart from 
rumour, we have ascertained facts and circumstantial 
assertions which leave no opening for doubt that, as we 
have said, a great experiment has been tried and failed. 
It now remains to be considered how failure in the past 
is to be converted into success in the future. 

We have so fully dealt with the Belleville boiler already 
that it is not necessary to say much about it now. Some 
allusion to it is, however, necessary, and even, if our 
readers will pardon us for saying so, much desirable. 
Some five years ago, when it was decided that the Scotch 
boiler must be abandoned, the Admiralty did rather an 
unwise thing. They attacked two problems at once. 
They resolved that not only would they put a new boiler 
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into warships, but engines of a rather novel type as well. 


Their excellent intention has been fully explained by Sir 
John Durston and Mr. Oram, in that classical paper from 
which we have quoted so often. It was held that the 
engines of men-of-war were very uneconomical at mode- 
rate powers because the cylinders were too big. But 
they were made large because the boiler pressure being 
fairly moderate—150 lb.—cylinders of considerable capa- 
city were needed to develop the maximum power for 
which provision had to be made. The advent of the 
water-tube boiler rendered high pressures attainable. 
The dimensions of the engines might be reduced without 
a sacrifice of power. Weight could be saved, and the 
consumption of fuel at half power could be much reduced, 
while high speeds could still be got when required. All 
this was exceedingly laudable. But it meant a revolution 
in engine as well as boiler practice. It is a vain throwing 
of dust to say that the machinery of the new ships is 
practically identical with that of theold. It is nothing 
of the kind, and the attempt to maintain a resemblance 
has proved a costly error of judgment. The new engines 
and boilers have had a very fair trial. The novel system 
has been at sea for months and even years. For a con- 
siderable period attention was centred by the public on the 
boilers. Little or nothing was heard or said about the en- 
gines. It was forgotten that the engines and boilers must 
be regarded as a whole, each fitted to the other ; and the 
failures of the boilers gave the technical world so much 
to talk of that the engines scarcely received a thought. 
The Belleville boiler had not been very long at sea, in- 
deed, before it fully engrossed attention. Things un- 
dreamed of before were found out. It is essential in a 
warship that the combustion in her furnaces should be so 
far complete that little smoke is evolved. The funnels 
of the Powerful vomited smoke and flame during her first 
trials. Then came the remedy ; air-compressing engines, 
blowing air in jets among the tubes, were put in the 
stokeholds. The evolution of smoke was brought within 
reasonable limits; but the waste of coal was dreadful, 
and the red-hot chimneys nearly set the ship on fire. 
Then came the economiser. Itis worth while to say, in pass- 
ing, that the secret of the earlier failures was well kept, and 
scarcely anything was known of the disastrous and abso- 
lute economical failure of the boilers, until the Admiralty 
were in a position to announce that a remedy had been 
found for the defect in the shape of the economiser. But 
while all these changes were going on in the boilers the 
engines were giving trouble. About this we may say 
more, perhaps, at another time. The trouble only repre- 
sented an additional element of failure in the whole great . 
experiment. 

It was held, however, that even though the boilers and 
machinery of our warships are too fragile for hard con- 
tinuous service, yet at all events one great advantage had 
been gained. The radius of effective operation without 
coaling of the ships of the British Navy had been consider- 
ably augmented. The engines and boilers at moderate 
power were much more economical than were the engines 
and boilers superseded. If this had really been so, much 
might have been forgiven. Unfortunately it is not true. 
No higher authority can be found than Sir John 
Durston’s own figures. He shows conclusively that 
the machinery and boilers of the new ships are not, on 
the whole, lighter than the boilers and engines of the 
older vessels, consequently no more coal can be stowed, 
and the letter from the pen of Mr. Odagiri, which we pub- 
lished on the 15th inst., is conclusive evidence that the 
new vessels burn at moderate speeds more coal than their 
predecessors. The position which our correspondent 
holds in the Japanese navy entitles his statements to 
full consideration. It does not appear to us that there is 
any conceivable escape from his conclusions. We follow 
his facts, but we do not accept what we believe he intends 
should be deduced from his figures. He apparently will 
have it that the Belleville boiler is wholly responsible 
for the augmented consumption which he dwells on at 
cruising speeds. We do not think that this is a sound 
argument. Let us suppose that cruising at, say, 
half power, one . half the boilers are at work. Then 
these boilers are just as well situated for the economical 
production of steam as they would be ‘if all the boilers 
were under steam, and the engines were exerting their 
full power. So far there is clearly no reason why the 
Belleville boiler should be held responsible for the 
augmented coal expenditure. Let us further suppose 
that more than one-half the boilers are in use. Say 
three-fourths of them. Then it is clear that the boilers 
ought to be more economical at half than at whole power, 
for reasons which it would be an insult to the intelligence 
of our readers to state. The truth is that it is not the 
boilers, but the engines, that are to blame. Steam is 
delivered to the cylinders either at 250 lb. or at some 
lower pressure. If at 250]b., then at the smaller 
powers the ratio of expansion must be excessive. 
The low-pressure ‘cylinder is practically doing no work at 
all, and the waste by cylinder condensation becomes, for 
reasons well known, enormous. [If the initial pressure is 
less than 250 1b:, then wire-drawing must be largely 
increased. The ratio of expansion can then be diminished, 
but the high-pressure cylinder will in that case work 
under much the same condition as a throttled engine, 
which it is matter of common knowledge is a wasteful 
engine as compared with the same engine working at the 
same power with a smart cut-off. What is wanted, of 
course, is a moderate boiler pressure and a very 
moderate amount of expansion for half power; and every 
engine will be found to have certain conditions of 
maximum economy of initial pressure, point of cut-off, 
and power, and these we get in the case of the Scotch 
boiler by cutting down the boiler pressure. But the 
Belleville boiler cannot be treated in this way. The 
pressure must be high, or it will not work. Indirectly, 
of course, it may for this reason be said that to the 
Belleville boiler must be attributed the augmented con- 
sumption of fuel; but’ the engines are the real if in- 
voluntary culprits. 

The introduction of the Belleville boiler and high- 
pressure steam into our Navy constituted, as we have 
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said, two experiments. Both have failed. How con- 
siderable the failure is is not yet, we fear, fully known. 
Perhaps one of these days all the facts will be brought 
to light; but we doubt it. Day by day the damaging 
statements which reach us gather force and substance. 
They are made more and more particular and precise. 
The failure of a great firm is now fully known to be 
due, in great part, to the fact that the conditions 
laid down by the Admiralty, as those with which 
Belleville tubes must comply, were so severe that more 
than two years were occupied in trying to secure 
them. With boiler tubes lacking these superlative, and 
all but unattainable qualities, the Admiralty dare not 
send aship tosea. This is a matter on which we shall have 
more to say. It is of grave import. Our contemporary, 
the Naval and Military Record, is a cautious journal, 
and undoubtedly represents service opinions. Its 
issue for the 21st inst. supplies evidence of the precision 
of accusation to which we have just referred. We begin to 
see that the time for vague statements is rapidly passing 
away. Our contemporary says :—‘ The arrival of the 
cruiser Europa at Sydney is, in one sense, welcome news; 
but it is feared that, following upon the failure of the 
Hermes and the Highflyer, the official reports of her 
steaming powers will prove, not merely a staggering blow 
to the engineering authorities at the Admiralty, but a 
source of encouragement to those members of Parliament 
who have persistently opposed the adoption of the Belle- 
ville boiler. So far as can be learned at present, it 
would seem that the Europa occupied eighty-eight days 
on the voyage from Portsmouth to Sydney. During this 
period she has been fifty-eight days under steam, and 
thirty days were spent in coaling. On her trip to Sydney 
the Europa has averaged 5 |b. of coal per indicated horse- 
power per hour, though steaming at only 12 knots; and 
not only has she had to stop eight times to fill her 
bunkers, but, according to information received at the 
Admiralty, she made only 2°1 knots for every ton of coal 
consumed. Putting the average price of. coal at foreign 
stations at the very low figure of 25s. a ton, close 
upon £20,000 must have been expended in coal alone.” 
Nor is the Europa an exception, for our contemporary 
speaks of the Hermes and Hightlyer also as ‘“ utter fail- 
ures.” The Admiralty, we understand, assert that the 
enormous consumption of the Europa was due to “ leaky 
joints’ in the engines. This may satisfy Parliament, but 
it will not satisfy engineers. Assuming it to be perfectly 
true, it only takes the load out of one pack to put it in 
another. The Europa had been most carefully over- 
hauled before she left this country ; and the character of 
the leaky joints that more than doubled the steam con- 
sumption would constitute a very interesting subject for 
discussion. It must be asked where they were and why 
they were not stopped. 

What will happen next? No amount of prompted 
denial by the First Lord of the Admiralty will suffice 
much longer. We have got past all that. We want a 
full categorical explanation of the condition of those ships 
on which we depend for our nationalexistence. The curse 
of official silence hangs over the Navy. We have no great 
faith in parliamentary committees; but we believe that 
a committee properly constituted and properly worked 
ought to be able to elicit an immense amount of infor- 
mation about the operations of the Admiralty and its 
permanent officials. Rumour has recently been busy 
with the seaworthiness of some of our later ships. It is 
highly desirable that these ominous whisperings should 
be silenced. The time has come for clearing the air and 
reassuring the nation by such a candid statement of the 
truth, the whole truth, and nothing but the truth, as will 
carry conviction with it, and give an assurance that 
although the Admiralty is human, and therefore liable to 
err, its mistakes are not serious, nor its shortcomings a 
peril to the country. 


ACTION OF EXPLOSIVE SHELLS ON SHIPS. 


WE print elsewhere a letter signed “‘X."" We could 
wish that we could give the name of the correspondent, 
for it is one that would carry great weight. However, itis of 
the less consequence because we write chiefly for those who 
can judge—at all events, to some extent—of the value of 
opinions and statements without requiring to know the 
names of the writers. There is hardly a more important 
question connected with war material than the action of 
shells containing explosives fired against ships. Such 
are the possibilities of shell fire, that it may be said the 
liability to sudden destruction from well-delivered shells 
has existed as an element in naval warfare since the 
days of Sinope. Santiago brought this prominently 
forward again. In fact, it appeared as if ships 
containing wood which shells could reach would 
quickly share the same fate as the Spanish 
cruisers. That is to say, that they would take fire 
and burn with a fury that very probably could not be 
grappled with under fire. Hence it appeared as if 
Germany had stolen a march on us all in banishing wood 
from the hulls of her warships ; nevertheless, there were 
certain reasons for discounting the apparent conclusions 
drawn wholesale from the fate of the Spanish cruisers. 
For example, the Spanish wooden decks had no iron 
below them, thus the wood composing them was very 
freely expcsed to the action of air, which would encourage 
tierce conflagration. Thus it was clear that wood inside 
even medium armour was in a very different position from 
unprotected wood, because little except dead metal would 
reach the former, and that generally from armour-piercing 
shells only, whereas every projectile from every calibre of 
gun might successfully attack the wood of the Spanish 
cruisers, Solutions also exist which render wood non-inflan:- 
mable, at all events, for a time, so that while it was right 
to study carefully the lessons to belearned from Santiago, 
there was nocause for seriousalarm. Putting alarm, how- 
ever, out of the question, a revolution in the application of 
wood is fairly serious, so that the Belleisle experiments 
were looked to as specially needed to settle the question 
of ships’ liability to take fire under shell attack, and the 


fact that the timber did not burn, as prophesied by some, 
was considered so satisfactory that in a great measure 
secrecy was abandoned, and the vessel thrown open to 
examination, as soon as it was found that she had 
not been set on fire. We have expressed the opinion 
that many valuable experiments might have been tried in 
detail on the Belleisle before she was subjected to whole- 
sale destruction, and we still adhere to that opinion. We 
believe, however, that the great importance of the 
incendiary trial provoked impatience, which did not 
brook of the delay necessary to test such questions 
as the individual action of various shells on the 
structure. This being so, we have to make the 
best of the state of the vessel after the general 
attack to which she was subjected. 

It may be said, we think, that the question next 
in importance to the incendiary one is the value 
of high explosives compared with powder. As most 
of our readers are aware, common shells of two 
kinds are employed in the service. Pointed common 
shell charged with powder, entered by means of a fuze 
hole in the base of the shell, to which the fuze is after- 
wards fixed, and common shells with nose fuze holes 
charged with lyddite. Shells of the former class are cal- 
culated to penetrate and carry their bursting charge further 
into the structure attacked; those of the latter class pro- 
duce a more violent effect as they enter. Opinion has 
been divided as to the relative value of these shells. So 
far as the Belleisle results can be judged, the shells with 
high explosives are far the more efficient. Even in power 
of penetration, the pointed shell have proved dis- 
appointing. A pointed projectile which retains its 
shape drives its point through armour, and literally 
bores a hole, forcing the metal radially from the centre, 
which is generally the easiest way of making a hole. 
Supposing the armour, however, to defeat this, and to 
flatten or break the point, the projectile only gets through 
by driving a dise of plate out in front of it, and this is 
better effected by a blunt projectile than by one that has 
wasted some of its energy in a futile attempt at boring. 
Some impressions on the side of the Belleisle show 
that this action only left feeble impressions on the 
ship’s side. In short, armour, as it is now made, keeps 
out shell fire comparatively easily ; and it is desirable to 
have no compromise, but to use either the form of 
common shell proper, which produces greater results on 
unprotected structure, or the strong armour-piercing 
shell, which alone can get through even the plates 
of moderate thickness—say, 5in.—which are being applied 
more and more extensively on ships’ hulls, shot also are 
required, but for belt attack only. 

As pointed out in our correspondent’s detailed re- 
port, there is no comparison between the destruction 
caused by lyddite and that resulting from the use 
of black powder, and now that it appears that con- 
flagration is not brought about as was supposed, by 
lumps of burning powder projected and lodged in the 
woodwork, it seems as if the pointed common shell might 
be discarded with advantage, though we confess to the 
wish to see a few strictly comparative experiments with 
each class of projectile. ‘* X.”’ has criticised our correspon- 
dent’s mention of the upward action of lyddite. We 
concur with ‘“ X.” in recognising that at the moment of 
explosion the forces in action are too vast to be sensibly 
affected by gravity, and practically action is developed 
equally in all directions, finding its principal escape in the 
direction of least resistance. This will, however, often 
be upwards, also when the first explosion is over the sub- 
sequent rush of gas is upwards, while air rushes in 
laterally from all sides to take its place. This causes 
windows to break towards the point of explosion, and 
gives evidence of an upward rush which may be confused 
with the primary action of explosion. So far the main 
lessons of the Belleisle experiment are rough and general, 
although no doubt important, namely, that wood may be 
applied so as to be very little liable to catch fire, that 
common shells with nose fuzes and high explo- 
sives are best for unprotected parts of the hull, while 
armour-piercing shells are needed even for medium 
armour. A second set of conclusions are those connected 
with chances of hitting upon, which we do not here touch. 
We trust that the Belleisle will yet be utilised to exhibit 
the particular effect of single rounds fired under various 
conditions. 


THE AMERICAN ARMOUR PLATE CONTROVERSY. 


For the past five years the United States Government 
has been agitated over the question of the supply 
of armour plates for its navy. During that length of 
time there has been constant friction, not to say conflict, 
between Congress, Government officials, and the manu- 
facturers of armour plates, which at last practically 
resulted in a deadlock. The nature of that con- 
troversy in all its bearings was fully explained in THE 
ENGINEER of March: 16th last. Briefly put, the United 
States Government wrangled away five years in the 
endeavour to get a high-class armour plate at a low-class 
price, and, naturally enough, they did not succeed. _ They 
did not succeed because no manufacturer would bid at 
the low prices offered, and because the Government's 
technical advisers —the authorities upon whom they 
relied, and whom they held responsible for an up-to-date 
navy—would none of it. . While they specified for, 
and insisted upon, plates of the highest quality alone 
being used, Congress voted prices per ton at which the 
lowest quality only could be produced. Then the 
Government wanted to establish an armour plate factory 
of its own, and appointed a Board to find out how it 
was to be done. That Board spent four months in 
trying to find out how, but they could not. What they 


did find out was that a Government armour plate 
works would be a failure economically; and they so 
stated. Then the Bureau of Ordnance was appealed to, 
and only confirmed the views of the armour factory 
Board, expressing the opinion that the manufacture of 
armour was a proper adjunct to a great commercial steel 


pl ant, 


But Congress got more and more Pharoah-like in jtg 
obstinacy. Passing through the various phases of plain 
steel plates, nickel steel plates, and Harveyised plates 
that of Krupp plates was in course of time reached, 
Each stage saw the development of a better plate, ang 
with a higher cost, and what practically amounted to 
the fixing of a gradually reduced price. When the 
authorities submitted contracts based on 425 dols, per 
ton, the Government cut the price to be paid down to 
300 dols. per ton. In time the figure was increased by 
the Government to 400 dols. per ton for a given quality 
of armour. When, however, Krupp plates were decided 
upon, and the House Committee on Naval Affairs 
reported a Bill, increasing the limit of price to 545 
dols. per ton in order to have the improved armour, 
Congress rejected it, and re-affirmed its limit of 
300 dols. and 400 dols. per ton respectively for 
given classes of plates. Matters stood thus in March, 
1899, when the Navy Department advertised for 
tenders based upon the imposed limitations. But it 
took good care, in the interests of the country, to specify 
that the plates should pass a test which could only be 
satisfied by Krupp plates. In effect the Krupp armour 
ballistic standard was specified instead of the Harvey 
standard; at the same time, the Department was tied 
down to a price at which not even Harveyised armour 
could be purchased. Needless to say there was no 
response from manufacturers on these lines, and a com- 
plete deadlock ensued. 

Realising at last the unwisdom of its ways, Con- 
gress has recognised its responsibilities, and a new 
are has dawned. The question at issue was debated 
for a whole week in the Senate, and was finally disposed 
of on May 14th last, by the adoption of an important amend- 
ment tothe Naval Appropriation Bill as it passed the House. 
After authorising the construction of certain vessels, it 
appropriates 4,000,000 dols. for the armour and armament 
of these vessels, and of others authorised by the Acts of 
1895, 1896, 1897, 1898, and 1899. In contracting for 
armour plates for the vessels the Secretary of the navy 
is authorised to procure armour of the best quality at an 
average rate not to exceed 445 dols. per ton of 2240 Ib., 
including royalties. This, of course, implies Krupp plates; 
but inasmuch as this is too low a price for these plates, 
which fact is clearly recognised, the amendment states that 
if the Secretary of the Navy is unable to contract for such 
armour at the price named, then he is to procure armour 
of the best quality for the battleships Maine, Ohio, and Mis- 
souri, Which have so long been waiting for their armour, 
at the price of 545 dols. per ton. This is exactly the price 
at which the Bethlehem Iron Company and the Carnegie 
Steel Company—who are both licensees of Krupp— 
offered to supply Krupp plates long ago. So far, then, 
the three ships mentioned are practically provided for as 
regards armour, but no others. For the rest, it is stated 
in the Bill that if the Secretary of the Navy finds that he 
cannot procure armour plates of the best quality from 
private manufacturers for 445 dols. per ton, then he is 
to procure a site, and erect an armour plate factory 
thereon at a cost not exceeding 4,000,000 dols. In order 
to carry out this provision, the sum of 2,000,000 dols. is 
appropriated by the Bill, and made immediately avail- 
able out of any money in the Treasury not otherwise 
appropriated. 

Assuming that a Government armour plate factory is 
neither started nor built, it is finally provided that the 
Secretary of the Navy shall submit to Congress at the 
beginning of its next session a detailed report, together 
with an estimate of the entire cost of a fully-equipped 
governmental armour plate factory. This is to include 
the cost of the site, and a statement as to the probable 
time at which the best modern armour plate can be pro- 
duced at the factory ready for delivery. In no case is 
any contract to be made for the construction of the hull 
of any vessel at present authorised to be built until a 
contract has been made for her armour, and no contract 
for armour is to be made in advance of the requirements 
of the vessels under construction. 

Although the situation was materially improved by the 
foregoing provisions, it still left a way for the controversy 
to be re-opened. This was no doubt recognised, inas- 
much as fifteen days after the passing of the Naval 
Appropriation Bill, namely, on May 29th, an important 
modification was passed by the House. By it the 
Secretary of the Navy is authorised to procure by con- 
tract armour of the best quality for any or all of the 
authorised vessels, provided such contracts can be made 
at a price which in his judgment is reasonable and equit- 
able. In the event, however, of the Secretary being un- 
able to make contracts for the armour under the above 
conditions, he is authorised in his discretion to procure a 
site and erect an armour plate factory thereon, the sum 
of 4,000,000 dols. being, by the amendment, appropriated 
towards the erection of the factory. On June 6th the 
Senate adopted the House amendment, introduced as an 
independent proposition, which provided that the Secre- 
tary of the Navy should be empowered to buy at a 
reasonable and equitable price the necessary armour for 
any or all of the authorised vessels, with the armour 
factory proviso. The House immediately concurred in 
this action, and the Secretary of the Navy, now having a 
free hand in the matter, it is to be supposed that the 
American armour plate controversy is closed and the 
hatchet buried. 


THE SLOUGH RAILWAY ACCIDENT. 


THE coroner’s jury on Wednesday concluded the inquiry 
into the causes of the deaths of the persons killed in the 
accident which occurred on the 16th inst. at Slough. They 
brought in a verdict “that the accident was caused by the 
engine-driver of the 1.15 p.m. express from Paddington— 
Henry George Woodman — having disregarded the signals, 
which stood at danger.’ The jury wished to add that, taking 
into consideration the high character which the Great 
Western Railway’s chief ofticials had given the engine-driver, 
after forty years’ service, they were of opinion that he was 


suffering from temporary mental aberration at the time. 
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The jury also desired to express their appreciation of the 
presence of mind exhibited by Henry Canon, the fireman of 
the Bristol express, and by Parcel Porter Oliver Penn, in 
attempting to mitigate the effects of the collision. The 
driver’s evidence was quite straightforward. He admitted 
that he had taken no note of any of the signals. There 
are two lessons taught by the catastrophe. The first 
js that man is not a perfect machine. Woodman 
had been driving for forty years. He must in that time have 
assed signals some millions of times without making a 
mistake. Then comes the moment of failure. Do not such 
moments come to all of us, when our thoughts are far distant? 
The results are unimportant. The aberration is unnoticed. 
Here disaster resulted from the untoward conditions under 
which the momentary absence of mind took place. How is 
the remedy to be found? Can it be shown that, after all, 
automatic signalling would compensate for human imperfec- 
tion? So far there has been no evidence that it can. 
Mechanism breaks down at least as often as brain power. 
The second lesson has nothing to do with psychology ; it is 
simply that the rule that no firing is to be done while a 
train is approaching a station, ought to be enforced. Ifthe fire- 
man as well as the driver had been picking up the Slough 
signals, there would have been no accident. We do not wish 
to attach any responsibility to the fireman, but there is the 
fact. Firing on approaching and passing signals should never 
be done until the signal has been picked up. The rule is 
simple, and there is absolutely no reason why it should not be 
invariably observed. 


NORTH-EAST COAST ENGINEERS’ WAGES. 


THERE is a general rumour on the North-East Coast that 
an application for an increase of wages has been made by the 
members of the Amalgamated Society of Engineers. The 
men, it is stated, have made a request for an increase not 
only for time wages but also for piecework rates. In the 
meantime, it appears that they have decided not to work any 
overtime. This action has been taken owing to a belief that 
the employers have refused to receive a deputation from the 
Amalgamated Society of Engineers. It is, however, denied 
that any such refusal has been made by the employers. As 
a matter of fact, two conferences took place last month, and 
another, it is announced, will be held on Friday in London. 
It is to be hoped that no such action as the stopping of over- 
time will be taken, as in the past this has been the fore- 
runner of more serious trouble; to stop, or attempt to stop, 
the working of overtime would be a blunder. Any man, no 
matter how much power he may hold, who always employs 
that power to the utmost limit, is sure to fail, and what is 
true of an individual is also true of any body of men. It is 
well known that the rank and file are glad of the chance of 
working overtime, as extra work means extra pay. The men 
themselves admit this, and it is therefore difficult to under- 
stand why resolutions can be passed prohibiting the working 
of overtime whenever any question arises in connection with 
wages or any other point of dispute. 


LITERATURE. 


La Traction Mécanique et les Voitures Automobiles. 
MM. Leroux et Revert. Paris: Bailliére fils. 1900. 
In this little book the subject of mechanical traction is 

treated from a popular and commercial point of view. 
No attempt is made to deal with it scientifically, which 
within the limits of so small a work is scarcely possible, 
but a number of useful facts have been collected, and are 
given in a compact form. The book summarises the 
work done up to the present time in France only, foreign 
applications being dismissed in a few pages. 

The first utilisation of mechanical traction was with 
horse tramways in America in 1832, and in France at 
Vincennes in 1854, but it was not turned to practical 
account till 1873, when a network of tramways was laid 
down in Paris, in the same year at Lille, and in 1874 at 


Par 


Havre. The advantages thus obtained were greatly 
enhanced when horse was replaced by mechanical 


traction, but concessions are usually granted for so short 
a period in France that they act as a check on improve- 
ments. Nevertheless there were in Paris in 1898 fifty-six 
tram lines, representing a total length of 185 miles, and 
an aggregate of 454 horse, and 246 mechanical trams. 

Steam traction was first adopted, and its advantages 
and drawbacks are carefully considered. One locomotive 
will draw several carriages, while with cars driven by com- 
poe air or gas only one carriage, or at the most two, can 

e propelled by one engine. In both cases heavier rails are 
required than for the lighter horse traction. These two 
systems, with electric trams, are the three methods of 
traction at present availabie, and in selecting one it is 
necessary to consider, first the municipal or district 
regulations, next the convenience of passengers, and lastly 
the financial aspect of the question. Smoke, smell and 
noise are not easily avoided. Electric trams with over- 
head wires are unsightly, the wires apt to be broken, and 
underground systems are not yot developed. 

Automatic carriages consist of two parts, the truck 
containing the wheels, engine, transmission and steering 
gear, and the carriage above it. The engine, and in 
some cases the store of energy to work it, such as 
electric accumulators, compressed air or gas receivers, 
&e., is generally below the floor of the carriage. It may 
be driven either by steam, compressed air, gas, or 
electricity—oil-driven trams do not seem to be much in 
favour—and must furnish a maximum power if required, 
and give a good efficiency between somewhat wide limits, 
say, 10 to 30 horse-power. The power developed, the 
weight of the engine, the coefficient of traction, speed, 
and gradients of the road, are all points to be studied. 
Brakes are also a most important subject. In France 
every automatic carriage must carry two brakes, either 
brake blocks applied by hand, or pneumatic. 

Three typical examples—the Rowan, Serpollet, and 
Purrey—are given of steam traction on tramways, and 
illustrated by drawings. The Serpollet is perhaps the 
most frequently adopted in France, As regards traction 
by compressed air the authors say, “It is to M. Mekarski 
that the credit is due of having utilised compressed 
sir—thanks to the improvements he has introduced in 


heating the air by steam before it enters the motor 
cylinders.” 

The Mekarski method appears to be the one chiefly 
used in France, and several lines of tramways driven by 
compressed air on this system are working in and near 
Paris. The air is compressed in central stations to a 
pressure of 50 to 80 atmospheres, and is stored in 
wrought iron cylinders. Gas engine traction is perhaps 
more usual in England. The engine is generally of the 
Otto four-cycle type, and the gas is previously compressed, 
often from 30 to 50 atmospheres. The first internal com- 
bustion engines applied to mechanical traction were 
driven with oil, and the Connelly system was worked in 
America and England, but without permanent results. 
The Liihrig was successfully applied at Dessau and else- 
where, but the high price of gas prohibits its use for this 
purpose to any large extent in France. 

Electrical traction was introduced at Berlin in 1879, 
and by Edison in America in 1880. The motive power is 
supplied either by overhead or underground wires, and 
sometimes through acentral rail. The carriages are either 
connected direct to a central generating station, or carry a 
battery of accumulators. A good many are working in 
Paris. The authors give useful diagrams showing the 
action of electric motors, methods of isolation, of supply- 
ing the electricity, &c., and various systems, such as the 
Westinghouse, Diatto, and Vedovelli are described. 
More than 100 pages are devoted to this subject, electric 
traction having till now been more widely adopted abroad 
than in England. 

Funicular railways are another branch, which may be 
usefully applied in certain cases. They are used in 
Switzerland and England, but not much in France, 
except at Belleville, near Paris, where they have been 
successfully worked since 1890. They are of two kinds. 
In one the ascending carriage is drawn up by the weight 
of the corresponding carriage as it descends in the opposite 
direction, in the other the ascent of the carriage is effected 
by an endless underground chain; the latter alone is, pro- 
perly speaking, a tramway. 

The two chapters which treat of road motor cars are 
perhaps the most interesting to English readers. The 
motive power is supplied by steam, electricity, or oil, and 
each has its advantages and drawbacks. The first car- 
riages of this kind, introduced in 1885 and 1887, were 
driven with steam. The Dion and Bouton, Serpollet, 
Field, and Purrey boilers, are most used, and above 
15 horse-power the engines are compound. Oi! engines 
require a carburator, motor cylinder, and transmission 
gear. Their advantages are well known, and English 
readers are already familiar with the difficulties in 
using them, which it is hoped may be soon overcome. 
Electric engines generally carry accumulators, and 
are practically noiseless. The authors give - tables 
showing the power required for motor cars, and 


the methods of obtaining it, and these are very 
useful, as the power developed by the engine is 


often too small for the work required. The brake 
and transmission gear are most important matters, but 
a good standard type of either does not seem to have been 
yet evolved. Several systems of steam carriages are de- 
scribed with drawings. The chief French types of oil 
motor cars are the Panhard and Levassor, and the Peu- 
geot, both worked by Daimler engines, and the Bollée, 
Delahaye, and Pantz. The Jeantaud and Krieger electric 
carriages are also mentioned. In the last chapter a 
valuable summary is given of the important competitive 
trials which have taken place, especially in France, the 
results of which are tabulated. 

The work forms a useful little hand-book, but it is, of 
course, impossible to treat so wide a subject much in 
detail. A noticeable feature is that the advantages and 
drawbacks of each method of traction are stated shortly, 
in a few clear paragraphs. There are 108 drawings, most 
of them good, though small. Some of the practical 
details, such as the housing of the traction carriages at 
night, management of the employés, &c., might, perhaps, 
have been omitted with advantage, but the book will help 
to classify and elucidate a subject which has hardly 
yet emerged from the experimental stage. 


Practical Building Construction. By L. P. ALLEN. 
Lockwood and Son. 1900. 


Tue fact’ that it is only a few years since the first 
edition of this work appeared shows that there is some 
sort of a demand for it. Probably a large proportion is 
represented by Mr. Allen’s pupils at the Durham College 
of Science. But the book has in it points which make it 
quite worth the while of the practical builder to have it in 
his possession. As a dictionary of building, within its 
own limits, it is unsurpassed. We have been unable to 
recall any word used generally in building practice which 
is not to be found defined within its pages. As a guide 
to building, both as to the form of structure and as to its 
dimensions, it is excellent. Nothing better could be 
asked for than the diagrams and the concise statement of 
sizes. This is all very well. It is convenient to know the 
names of things, and it is useful to be acquainted with the 
results which experience has taught others. But a want is 
nevertheless felt in reading Mr. Allen’s words and study- 
ing his figures. It is the desire to know why such and 
such things are done. What are the meanings of all the 
joints used in carpentry? Why is one joint superior 
to another? Why is not the simplest always used? Is 
not a window sash a thing for inquiry to the thoughtful 
man, and are not ledged doors, braced doors, panelled 
doors full of problems? In places, it is true, Mr. Allen 
has explained in a half-hearted manner why certain forms 
are adopted, but generally he has obliged his reader to be 
content with the assertion that it is done this way or 
that. This is a disappointment in a volume which is so 
excellent in other respects. We do not think Mr. Allen 
is responsible. The system of the examinations, which 
this book is intended to meet, is alone to blame. As 
long as acquaintance with the names of things is called 


Crosby 


knowledge by examinatior authorities, books of this 
description are sure to appear. 


SHORT NOTICE. 


Electric Batteries: How to Make and Use them. A Practical 
Haad-book for Amateur Electricians, Edited by Percival Marshall. 
Fully illustrated. London: Dawbarn and Ward, Limited. Price 
6d. net.—A useful little book for young electricians commencing 
to study this branch of practical electricity, The avowed object of 
the work is to describe in simpie fashion the principal forms of 
primary electric batteries, and te give some explanation of their 
working and use. ‘his object is certainly attained. By aid of the 
letterpress and illustrations the youngest student will have not 
the smallest difficulty in obtaining a knowledge of the batteries 
described, which include all those in most general use. The 
constructive details should also prove of value to all wishing to 
construct batteries. 
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ADMIRALTY ENGINEERING. 


Earty in the week Sir Fortescue Flannery gave notice 
of the following question in the House of Commons for 
Thursday :—“‘If H.M.S. Terrible, fitted with water-tube 
boilers, sailed from Hongkong on the 16th inst. upon 
a service of most grave national emergency in carrying 
troops for the relief of British citizens in Peking ; whether 
the vessel arrived at Ta-ku on the 22nd inst., having 
accomplished the distance of 1800 miles in 5} days, or about 
133 miles per hour ; whether the vessel has formerly attained 
a trial speed of 22 miles per hour; whether any explanation 
of the falling off in speed can be given; and whether the 
Admiralty will telegraph to the admiral in command for an 
explanation ? (2) Whether the Admiralty have now received 
any explanation of the position and extent of the leakage 
which rendered H.M.S. Hermes helpless in mid-ocean ; 
whether this leakage was in the water-tube boilers; and if it 
is yet known how long the repairs will take?” It is worth 
stating that 5000 horse-power gave the ship a speed of 
14 knots on her trial trip. It would appear, therefore, that 
13} miles an hour represents little more than one-fourth of 
the full power. 


Lirt ACcIDENT.—Yesterday morning an accident occurred in 
the working of the lift at the Denman-street Station, London 
Bridge, of the City and South London Railway. Early in the 
morning, when the lift was about to descend with four people in 
it, it suddenly dropped to the bottom, partly smashing the cage 
and injuring all the occupants, two being passengers. The atten- 
dant was seriously injured, one of his legs being broken. A 
porter was also rather seriously injured, and all were conveyed 
to Guy’s Hospital, where they were attended to. 


THE Mersey Dock BoarD.—Part of the site of George’s Dock, 
Liverpool, which is to be filled up under an arrangement with the 
city corporation for the improvement of the approaches to the land- 
ing-stage, will be utilised by the Mersey Docks and Harbour Board 
for new offices, wherein the business of the trust may be concen- 
trated. The corporation contemplate carrying Water-street—at a 
width of 80ft.—straight down to the landing-stage, while Brunswick- 
street—the next thoroughfare to the river side—will be deflected to 
meet the Dock Board’s requirements for their new offices between 
James-street and Brunswick-street. While ample provision will be 
made for the great tramcar and other vehicular traflic, it is expected 
that some of the ground will be laid out for ornamental purposes, 


ELectric Power BiLts.—A Select Committee of the House of 
Commons, which has for several weeks been considering a group of 
Electric Power Bills, made a declaration on Wednesday to the 
effect that a local authority which undertakes and is prepared to 
give an ample supply of electric power for all purposes to con- 
sumers within its district ought not, without its consent, to be 
required to give facilities for the supply, within its district, of 
electrical energy by other undertakers. But if a local authority is 
unable or unwilling to provide, on reasonable terms and within a 
reasonable time, a full supply of electrical energy for any purpose 
to any compe™y or person within its district, such company or 
person shouid be at liberty, after notice to the local authority, to 
obtain their supply from other authorised undertakers, and the 
local authority should be required to give all necessary facilities for 
this purpose. 


THE FreNcH Navy BiLt.—M. Pelletan, who is not only a great 
orator, but attracts attention by the thorough and conscientious 
way in which he goes into every question, made the most 
important speech of the debate, says the Globe. ‘The project 
of the Government,” said he, ‘is in substance the revenge 
and the triumph of theold Navy. Sacrificing speed to the mass, 
it plays the stake of France on a pitched battle; it is the pro- 
gramme of Trafalgar.” M. Pelletan’s project, on the other hand, 
was to construct rapidly a small number of men-of-war: not too 
many, in order to be able to profit in case of necessity by all amelio- 
rations and all new discoveries; to give up the system now in 
vogue of having during long years only half-built boats, incapable 
of rendering any service; and to substitute for slow and heavy- 
fleets light and rapid flotillas. Great stress also was laid on the 
necessity of increasing the number of torpedo boats, and provok- 
ing and encouraging their perfectionment. It was desirable to 
give freely all the millions necessary to strength and to the spirit 
of progress, 
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ELECTRICALLY-DRIVEN ATR COMPRESSOR. 


Toons worked by compressed air are coming so generally 
into use now-a-days, that, as a natural consequence, one finds 
special appliances forthcoming for compressing the air neces- 
sary to work them. Not the least interesting of these is the 


machine manufactured by Reavell and Co., Limited. Quite | 


recently we had the opportunity of seeing at the works of this 
company at Ipswich the first apparatus of this type which 
has been constructed. It is destined for one of the works of 
Vickers, Sons, and Maxim, to which firm it is being supplied 
along with other pneumatic tools by the New Taite-Howard 
Pneumatic Tool Company. The compressor is on a travelling 
carriage, and being electrically driven it can be put to work 
anywhere, the only necessary being a couple of leacs from 
some source of electric 

supply. Fig. 1 of our 


is taken up by the space for the circulating water, but there 

is a complete ring communication between the ends of the 
| cylinders for the reception of the air when compressed. The 
method of construction is very well shown in Fig. 3, which 
shows two half-sections of the machine. This shows the 
| positions of the cylinders, a piston, and the connecting-rods 
and balance weight. One cylinder is shown in outside eleva- 
tion, another in section, and the remaining two are removed 
so as to make room for the dimension lines. From this 
figure it is easily apparent how the cylinders are forced into 
place as already mentioned. The holes in the shell are bored 
by a special machine, which bores the opposite sides of the 
casting at one operation. The boring-bar travels to a stop in 
recessing the outer hole, which receives the head of the 
cylinder so as to ensure the cylinder end being the correct 


illustrations is a repro- 
duction of a photograph 
of the complete plant, 
which shows the general 

rrangement of the dif- 
ferent parts. It is com- 
pact, and is easily trans- 
ported from one place to 
another. 

To begin with, the 
carriage is extremely 
simple, and consists of 
wo yokes or saddles 
provided with small- 
iameter wide - faced 
wheels. One of these 
yokes is rigid, but the 
other is made with a 
small turntable for ease 
of moving the appara- 
tus about. Two eye 
bolts are fixed to this 
for the attachment of 
draw chains. The yokes 
are of cast iron, and 
are so formed as to re- 
ceive three reservoir 
cylinders. These cylin- 
ders are of the form 
shown in Fig. 2, which 
shows a section of one 
end of one cylinder. 
As will be seen, they 
are each 5ft. long by 
lft. 4in. diameter, both 
internal measurements, 
and the combined capa- 
city of the three cylin- 
ders is about 20 cubic 
feet. The ends of the 
cylinders are cupped 


and driven in, the joints 
being electrically 
welded. This portion of 
the work was carried out 
by Lloyd and Lloyd, of Birmingham. The thickness of the 
metal of these cylinders is }in., the thickness of the ends being 
3in., and the three cylinders together are amply strong enough 
to carry the combined weight of the air compressor, motor, and 
bed-plate, which are mounted upon them. The underside of 
the bed-plate is shaped so as to fit on the top of the cylinders, 
projections cast on the sides of the bed-plate embracing the 


SECTION OF RESERVOIR CYLINDER 


outside cylinders. Bolts are taken through in between the | 
outside and central cylinders to the carriage, holding every- 
thing firmly together. On the bed-plate are mounted the com- 
pressor and the motor, these being connected together by 
means of gearing. 

The compressor consists of one hollow casting, which 
carries four compression cylinders. These are placed at an 


> 


> 


‘ater outlet tapped.” 


os 
A, for iron pipe 
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Half Section thro. C.D 


angle of 90 deg. from one another, and are arranged at an | ders being forced into place under hydraulic pressure, but also 
angle of 45 deg. from the vertical. The body of the machine | so that the discharge valves may be got at andexamined. The 
may be roughly described as a hollow ring of rectangular | holders are, of course, closed when in work by means of covers 
cross section—see Fig. 3. Four holes, provided with faces | bolted to the body. Asan additional safeguard against the 
for covers, are situated in the periphery of the ring. These | cylinders themselves being moved by the working of the ma- 
holes are for the admission of the cylinder bodies, which are | chine, set screws go through these coversand abut on the cylin- 
forced into place by hydraulic pressure.. Nearly the whole of | der heads. There are four delivery valves of the thimble type, 
the remainder of the inside of the ring body of the machine | each thimble having a shoulder, toeach cylinder. The valve 


Fig. 1—ELECTRICALLY-DRIVEN AIR COMPR=SSCR 


| fit being in both cases 7in. absolute. The smaller allowance 


| forced on. The larger allowance of six-thousandths of an 
| the delivery side of the cylinder and the water jacket. This 
| the cylinder head is double, and the squeeze does not come on 


| outside any working portion. The cylinder head, as a fact, 
| consists of two plates separated by an air space gin. wide and 


Fig 3 Plug capped for Relief Vaive 
Gas, 


Q 


Half Section thro. A.8. 
SECTIONS THROUGH BODY OF COMPRESSOR 


distance from the centre of the crank shaft, a limit of -002in. 
being allowed. The cylinders are made of special cold-blast 
iron, and are bored out with a “D” bit boring iron and 
reamed to standard, as are also the holes in the shell of the 
machine. The facings of the cylinders corresponding to 
the two holes in the tank, or shell, are made 7:OO2in. 
in diameter on the inner or crank end, and 7:006in. on the 
outer or head end, the holes into which these facings have to 


of two-thousandths of an inch on the first-mentioned facing 
is just sufficient to ensure a water-tight joint without com- 
pressing or distorting the cylinder in any way when being 


inch on the top is given to ensure an air-tight joint between 


allowance can be made with all the greater safety because 


connected together by four cast iron distance pieces—forming 
part of the body of the casting—which at the same time form 
the delivery valve passages. The result of this method of 
construction is that the head of the cylinder is most 
efficiently water-jacketed, for the space between the two 
parts of the head of the cylinder is in communication 
with the water in the large water jacket. The circu- 
lation water enters through 
a cock at the lowest point, 
and flows from it at the 
highest point, which is 
NY above the topmost cylin- 
ders. This and the large 
space available for water 
circulation should permit 
of ample cooling capacity. 
In the particular plant 
which we saw under test 
the circulation was provided 
for by means of a small 
horizontal pump worked by 
the compressed air. As 
will be seen by a glance 
‘at Fig. 3, the cylinders 
are cast with a shoulder 
which fits into a recess in 
the body of the case. 
There is a limit of only 
‘002 of an inch allowed in 
this place, which accurately 
fixes the head of the cylin- 
der as regards the centre of 
the crank shaft which works 
the pistons. The covers 
over the holes in the out- 
side periphery of the com- 
pressor body are made not 
only to admit of the cylin- 


Bosses tapped 
for 2 pipe. & plugged 


seats are of phosphor bronze, a bush of this material bejy 

forced into each of the four valve openings in the piston head 
already referred to, The valve works between small wings in 
the valve-seat bush, and its travel is regulated to a standard 
ysin. by means of a cap, provided with three outlet passages 
screwed into the valve bush. A light spring pressed against 
the valve by means of this cap ensures the former always 
closing. It is wonderful to listen to this machine when at 
work, It is practically impossible to detect any noise made 
by the valves. The air delivered from the valves is conveyed 
from the machine by means of the circular valve chamber 
This has four openings, so that air can be taken off from four 
different points at right angles to each other. In the 
machine we saw, the bottom hole was closed by a plug, the 
top hole contained a relief valve, one side hole was in com. 
munication with a pipe from which delivery was made into 
each of the three reservoirs, and from the fourth hole g 
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AIR REGULATING DEVICE 


fle <ible pipe was taken away to the work, the compressed air 
iss 1ing through a stop valve. 

I'he four cylinders are all worked off one crank pin, as will be 
sen in Fig. 3. The pistons are of the trunk form, provided 
w.th one small phosphor bronze ring. A phosphor bronze 
bash, which is cut in halves, is fitted to the crank pin, a 
number of holes being drilled through to allow the lubricant 
from the central crank pin and an oiler to pass through the 
connecting-rod head. The connecting-rod head is of cast 
iron, the four being cast from one pattern, bored to fit 
the bronze bush, and turned at either side to admit 
of their being embraced by means of two phosphor 
bronze rings. These are made in halves, so as to admit 
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SECTIONS OF PISTON 


of taking up when worn. The bush fits on to a pin on the 
crank, which is driven by the motor through the gearing. 
The ends are bored and faced to limit dimensions to receive 
the connecting-rodends. The connecting-rods are made from 
lin. solid drawn stock, and are secured to the gudgeon pins 
and heads by steel pins riveted in. The crank is brought to 
the outer centre, and when a steel plate which retains the 
rings and connecting rodsin position is removed, the connect- 
ing-rod of one of the cylinders can be withdrawn out 
of the piston in a direction parallel to the crank-shaft. The 
piston itself can then be taken out of the cylinder, there 
being special provision made, by recessing the balance weight 
of the crank, to enable this to be done. 

As will be seen from Fig. 1, the piston chamber is covered 
at the front by means of a plate. This plate contains an 
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TESTING APPARATUS 


ingenious air-regulating device, which is shown in greater 
detail in Fig. 4. It consists of a cylindrical cast iron box, 
into which fits closely a cast iron ring carried on a spider, 
the spindle of which projects outside the cover to a bearing, 
and carries a weighted lever. Both box and ring are pro- 
vided with ports, as shown. The action of this regulator 1s 
as follows :—There is a small pipe, to be seen in Fig. 1, lead- 
ing from the top of the compressor to a small cylinder 
fastened to the cover. This cylinder contains an accurately- 
fitting piston, which impinges on the unweighted end of the 
lever. As the pressure rises in the compressor to a pre- 
determined limit, the piston is gradually forced out, and, 
overcoming the weight of the lever, pushes one end down, 
and in doing so turns the ring inside the box till a point is 
reached when the ports are closed. In this manner it 15 
impossible for the cylinders to obtain more air when the 
compression has reached a certain point, and the delivery of 


air is always at a predetermined pressure. 
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The compressors are Gin. in diameter, and 54in. effective 
stroke. The pistons are of the form shown in Fig. 5, which 
gives two sections taken at right angles to one another. The 
compressors are suction-valveless—that is to say, that it has 
not got valves in the ordinary sense of the term. There are, 
however, arrangements which answer the same purpose. A 
glance at Fig. 5 will show that the gudgeon pin has a port 
milled in it, as has also the piston head. The result is 
that at a certain point in the beginning of the outward 
stroke these ports coincide, and connection is made between 
the front and the back of the piston, letting the air through 
and preventing a vacuum being formed, ‘This is not relied 
on for the full suction volume, for, as shown in Fig. 3, there 
are four ports cast in thecylinder. The piston uncovers these 
just before the end of its outward stroke is reached. These 
four ports are in connection with the crank chamber, and the 
cylinder therefore has a free communication with the crank 
chamber—and hence, through the regulating valve, with the 
outside air—for the last din. of its outward stroke and the 
first Zin. of the inward stroke, after which the piston over- 
runs these ports and closes the communication. The net 
stroke of the piston of the compressor then commences. A 
clearance of ,in. only is given between the piston and the 
cylinder head, and the end of the cylinder is bell-mouth /,in. 
The pistons are of cast iron, and are bored out to receive the 
cast iron gudgeon pin. 

The oiling arrangements consist of an oil box formed by a 
casting on the top of the machine. This is provided with a 
tightly-fitting taper plug cover, so that ‘it is practically air- 
tight. Above the level of the oil in this box a pipe enters, the 
other end of which goes into the inside of the compressor. 
The same pressure, therefore, which is inside the compressor 
body is maintained in the oil-box, and there is no tendency 
for the oil-box to be emptied should a vacuum occur. Pipes 
from the oil-box lead to the various moving parts inside the 
machine. 

The motor which drives the compressor is made by 
Laurence Scott and Co., of Norwich. It is a four-pole 
machine of this firm’s ordinary type, compound wound for 
220 volts. It runs at about 600 revolutions a minute when 
driving the compressor empty, and at a slightly lower speed 
when the work is on. It is connected to the compressor 
crank shaft through a cast iron spur wheel and steel pinion, 
the ratio being as 16 to 43, the smaller wheel being 44in. 
diameter and the larger 11}in. diameter, both overall. ‘The 
compressor speed when the motor is going full speed is there- 
fore 223 revolutions per minute. The current taken when 
empty is about 16 ampéres, and when delivering air at a 
pressure of 1001b. on the square inch, from 62 to 64 ampéres. 

The purchasers of the machine had just before our visit 
carried out some interesting experiments as to the efficiency 
of the plant. The apparatus used is shown diagramatically 
in Fig. 6. The compressor was connected to a receiver of 
known capacity. There was an air vessel on the pipe leading 
from the compressor to the receiver. On the top of this 
was placed a pressure gauge. Attached to the receiver 
was another pressure gauge. The method of testing pursued 
was as follows :—The compressor was run at its full speed 
and the cock A throttled until the pressure on the air vessel 
gauge showed the test pressure determined upon, all this time 
cock B had been full open so that there was no pressure in 
the receiver. The cock B was then closed, and the time 
occupied in raising the pressure in the receiver to that on the 
air vessel taken. The following is a copy of the results of 
these experiments, as supplied us by the makers :— 


Test of Portable Air Compressor. 

Type—Four cylinders, single-acting, rotary. 

Dimensions—Cylinders, each 6in. dia. x 6in. stroke, less jin. fur suction 
ports. Stroke per volume = 5}in. 

Capacity—Rated at 75 cubic feet per min. 218 revs. Piston displace- 
ment = 78-5 cubic feet, or 36 cubic feet per 100 revs. 

Data—Receiver capacity 87 cubic feet. Piston clearance ,',in. 

Mean of tests, &c., with compressor delivering under constant pressure 
into receiver as below :— 


Delivery pressure in pounds per squareinch. 50 .. 75 .. 100 
Mean time to fill receiver .. .. .. .. .. 2°17.. 8-81.. 4:47 


Reducing the above to cubic feet per 100 revs. per minute, we have 
(double conversion) :— 
Delivery pressure in pounds per square inch. 50 .. 75 .. 100 
Ditto per 100 revs. at above pressure .. ..  7-44.. 4-84.. 3-53 
Equivalent volume of air in cubic feet per 100 revs. reduced from above 
table, also per cent. efficiency of same to piston displacement :— 


Delivery pressurein pounds .. .. .. .. 50 .. 75 .. 100 
Efficiency displ t, percent... .. .. 60-4 .. 67:6 .. 65-8 


On the occasion of our visit we had an opportunity of test- 
ing the apparatus ourselves, and we may say that the pressure 
in the receiver was raised to delivery pressure a few seconds 
more rapidly in each case than is shown in the above records. 
It may be interesting if we add that with the compressor 
running empty the motor speed was 597 revolutions, the 
current 16 ampéres, and the volts 206. When the compressor 
was delivering air at 80 1b. the motor was running at 588 
revolutions, the current 54 ampéres, and the volts 212. When 
the compressor was delivering at 100 1b., the motor speed was 
585 revolutions, the ampéres 62, and the volts 212. In this 
case the pressure in the receiver reached 1001b. in 4 min. 
35 sec., as against 4 min. 47 sec. in the above test. 

Before this article is closed there is one special feature to 
which attention should be drawn. It is the ease with which the 
machine can be taken to pieces for renewal or repair. It is 
the work of but a few minutes to take off the outer cover and 
remove the whole of the pistons, connecting-rods, &c., and 
these may quite as easily be put back again. The same 
remark applies to the valves. Here, too, only a few minutes 
are required to take the cover off and to renew all the valves. 
—— has evidently been the aim and object of the 
makers, 


Goop progress is being made with the Staines reser- 
voirs, which are being constructed by the New River, Grand 
Junction, and West Middlesex Water companies, and it is 
expected they will be completed in acoupleof years, Thesluiceand 
screening house at the intake, situate about 300 yards above Bell 
Weir, in Buckinghamshire, has been completed, and the pumping- 
house at Staines is ready to receive the machinery. The works 
cover an area of 421 acres, and the reservoirs will be large enough 
to add 35,000,000 gallons per day to the existing water supply of 
London, To guard against leakage, the contractors are ties 
down a yy wall upon the London clay—6ft. thick at the top, 
7ft. thick at the ground level, and tapering down to 4ft. This 
construction will make the reservoirs water-tight. The inside 
slopes are being lined with concrete blocks 5in. in thickness, for a 
kee of 15ft., and the average depth of the water will be 
abou 


ROAD PARING 


MACHINE 


ROADSIDE DRESSING MACHINE. 


TuE subject of the illustrations on this page is an interesting, 
and, we believe, really novel machine. It is the invention of Mr. | 
Alexander Hogg, the county surveyor of Elgin. The illustration | 
above shows a machine which has done a great deal of work in 
Mr. Hogg’s district, and we reproduce, in Figs. 1 and 2, the 
drawings of it. It consists broadly of a channel iron frame 
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baffle-plate and the raking share, which can be raised and 
lowered by a second lever, and is left as a continuous heap 
along the sides of the road. The raking share also assists in 
clearing away any inequality of vegetation beyond the range 
of the other two. They are all fixed on the frame so as to 
slightly overlap each other, and at such heights as to leave 
the side road with the proper fall. From a report of the 
working of this apparatus we see that a total of 150 miles was 
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Fig. 1—-ROAD DRESSING MACHINE—ELEVATION 


having two road wheels near its rear end, a paring wheel of 
hardened steel, two cutting shares, and a raking share. The 
whole apparatus is fixed to the steering side of a traction 
engine or steam roller—an Aveling and Porter 6 horse-power 
steam roller is shown in the engraving—in such a manner 
that the road wheel of the engine forms the leading wheel 
of the dresser. The manner in which this is effected 


pared and dressed at a cost of £77 8s., or about 10s. 33d. per 
mile, the average length done per day amounting to about 
one mile five furlongs odd. As the roller would probably 
have lain idle if it had not had this work to do, and, at any 
rate, was doing a certain amount of its legitimate work even 
when using the apparatus, Mr. Hogg’s invention may be 
looked upon as an economical success. We have not had an 
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Fig. 2—ROAD DRESSING MACHINE—PLAN 


will be sufficiently clear from the drawings. Thus fixed | 


opportunity of inspecting the class of work done, but it is 


it is brought up to the side of the road, and the end of the | reported, and we see no reason to doubt it, to be superior to 


frame, with the paring wheel and shares, lowered by the 
long horizonal lever. Then, as the engine travels, the 
wheel cuts the edges true, whilst the two shares remove 
the waste material—see the view in the right-hand bottom 
corner of Fig. 3; the material cut away is caught by the 


hand work. It should be mentioned that,the machine can 
be disconnected from the engine in a very few minutes. On 
the whole it would appear that a problem which road sur- 
veyors have long had before them has been solved, and we 
may expect to see more of such machines in country districts. 
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RECENT LOCOMOTIVE PRACTICE IN 

By M. Epovarp SatvaGce, Member, Assistant Engineer-in-Chief, 
Rolling Stock and Running Department, Western Railway of 
France. 

(Translated from the French.) 

RECENT locomotives on the French railways are chiefly remarkable 

for their high power, rapid increase in the power of locomotives 

being not, however, peculiar to France. Four-cylinder compound 
locomotives are frequently used ; there are to-day in France more 
than 800 locomotives of this kind in service or under construction. 

The four cylinders drive either two, three, or four axles. With 

two driving axles the machines have large wheels, and are intended 

specially for working express trains, but they may also be employed 
advantageously for the heaviest passengertrains, and even in certain 
cases for goods trains. The locomotives with three axles have also 
large wheels. They draw easily long goods trains or heavy 
passenger trains; they have been employed to work express 
trains, but exceptionally rather than regularly. This type of 
engine renders very great service, since it is suitable for almost 
all trains ; it allows considerable increase in speed for goods trains, 
which becomes more and more necessary on the network of the 
principal French lines. For heavy and slow trains, principally-on 
steep inclines, four driving axles are used; but this type of 


Fig. 1. No. 701, Nord. 


| Between Tube Plates 


bogies are regarded in France is seen in the addition of the bogie 
to old machines. It is also worthy of remark that elegance in the 
design of locomotives now receives more attention than formerly. 

The following information concerning the seven great railway 
lines of France, Nord, Ouest, Etat, Paris-Orléans, Midi, Paris- 
Lyon-Méditerranée, Est,3 has been gathered with the kind co- 
operation of the chief mechanical engineers of these administra- 
tions, MM. du Bousquet, Clérault, Desdouits, Solacroup, Moffre, 


order for the working of special lines. The author prefers to 


| 
have also a bogie. Another instance of the favour with which | 


In the most recent locomotives the grate area is about 2°5 squarg 
metres (27 square feet) ; for certain among them the heating gy,. 
face approaches 200 square metres (2153 square feet). These 
heating surfaces are reckoned on the side of the plates and tubes 
in contact with the flame and hot gases. The surfaces indicated 
are not always comparable, for they are not always calculated jy 
exactly the same manner; with the Serve-ribbed tubes very fre. 
quently used, the depth allowed in the calculation for the ribs jg 
not always the same ; besides, more or less is allowed for the 


Baudry, and Salomon. The present paper does not deal with | omission of the ribs for expanding purposes at the two extremities 
light railways of one metre, which would merit special considera- | of each tube. The greater number of locomotives have 
tion ; it does not treat either of electric locomotives on trial or on | brick arch in the fire-box. 


On certain engines of the Paris. 
Orléans and Midi railways the ‘Tenbrinck heater existy, 


abstain from all comparison with English locomotives or those of | The weights are given in a table as they appear on the reports 
other countries. Compound locomotives with four cylinders, other | furnished to the author; but it is clear that these weights 


locomotives, and various details of construction will be examined | 
successively. 


LocoMOTIVES WITH Four CYLINDERS. 


Amongst the compound locomotives with four cylinders in | 
service or on order on January Ist, 1900,4 for French railways of | 
normal gauge—not including the Mallet locomotives for light | 
railways of one metre, as stated above—are four, Nos, 2801-2804 | 
Etat, constructed in America, of the Vauclain system with super- 
posed cylinders ; twenty others, Nos. 4101 to 4120 Nord, con- | 

structed in 1889, have tandem | 
cylinders with three piston-rods | 
in each group, and one valve for | 
a group of two cylinders. These 
locomotives do not belong to the 
category of ordinary compound | 
machines with intermediate re- 
ceiver, but to that of the Woolf 
type with steam traversing direct 
from one cylinder to the other. 


5 Putting on one side these two 


categories of locomotives, all 


ds others have four separate cylin- 


ders, each with its own valve and 


== valve gear. The oldest of these 
~ locomotives is No. 701, Nord— 
for’ Fig. 1—designed, like several of 
the following, by M. de Glehn, 

< director of the Société Alsacienne 


Fig. 2. Nos. 2138—2157, Nord. 


de Constructions Mécaniques, 
The two driving axles of this loco- 
motive, No. 701, are not coupled. | 


cannot be exact within 50 kilos.—1 ewt.; they must vary with the 
condition of the engine. The weights cannot be given for certain 
very recent and not yet completed locomotives. 

Figs. 2 to 20° represent the particular types of four-cylinder 
locomotives. Those of the Paris-Orléans and State railways 
not given resemble the later types of the Southern line, with the 
exception of the American locomotives of the State railway, 
The Walschaert valve gear is employed generally in locomotives 


| with four cylinders. This mechanism, having only one excentric, is 


suitable for ouside cylinders. It is also applied for inside cylinders - 
nevertheless the Gooch link has been employed for inside cylinders 
on the latest compound engines on the Paris-Lyon-Méditerranée, 
The Walschaert system gives good distribution of steam at the 
various points of cut-off. The two lifting shafts, one for the two 
high-pressure cylinders, the other for the low-pressure cylinders, are 
actuated by two reversing screws placed — each other—Fig, 
21—or one a prolongation of the other—Fig. 22; the two can be 
reversed at will, either together or separately. The drivers are 
thus able to adjust suitably the distribution for all requirements, 
and have found from practice in a very short time the as work- 
ing positions. Admission of steam to the large cylinders should 
always be at least from 40 to 50 per cent. of the stroke, and later 
for higher speeds. 

On the Paris-Lyon-Méditerranée the reversing shafts are, on the 
contrary, actuated at the came time, so that they always take the 
same fixed relative position. In order to give the engines a 
sufficient starting effort a special valve permits the direct 
admission of steam from the = er into the receiver, where y 
safety valve limits the pressure. When the two connecting rods 
situated on the same side of the engine are opposite one another 
at 180 deg.—the outside for the high-pressure cylinder, the 
inside for the low-pressure cylinder—the starting effort is not 


Fig. 5. Nos 503—542, Ouest 


Fig. 7. Nos. 1701—1714, Midi. 
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Fig. 4. Nos. 501 and 502, Oucst. 
a Fig. 8. Nos i751—1774, Midi. 
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machine is generally less in favour than the preceding ; almost | 
all engines with four driving axles have already become a little | 
antiquated. | 
It is important to observe that much importance is attached to 
the preservation of the coupling of these axles together, instead of 
driving separately one axle or a group of axles by each pair of 
cylinders.?__The advance in the power of engines has brought about 
an increased weight upon each pair of wheels. A load of about 
17 tons per axle is generally allowed to-day in France, although a | 
few years since 15 tons were seldom exceeded. Amongst the | 
details of construction one should notice first of all the dimen- | 
sions of the fire-grates and of boilers. To obtain a sufficiently | 
large diameter, especially with large wheels, the axis of the boiler | 
has been raised much more than was done formerly ; generally a | 
height of 2°50 m. (8ft. 2;;in.) above the rail-level is to-day the | 
normal height, although formerly this dimension was nearer | 
2°15 m. (7ft. ;4in.). This necessitates the short chimneys character- | 


The high-pressure cylinders are inside and the low-pressure outside 
the frames. In the following locomotives the positions of the 


| cylinders have been changed, which gives the double advantage of 


placing the exhaust passage from the low-pressure cylinders 
beneath the smoke-box and fixing the smaller cylinders inside. | 
Locomotives with two driving axles developed from the first type 
have been constructed of larger and larger power ; then followed 
the type with three driving axles, often with wheels large enough 
to permit their taking all except the most rapid trains. In order 
to still further increase the dimensions of the boilers of high- 
speed engines with two driving axles, the type called ‘‘ Atlantic,” | 
with one carrying axle placed behind the two driving axles— 
Fig. 11—has been introduced. Two locomotives of this type are | 
being constructed for the Northern Railway. One may consider | 
the ‘‘Atlantic” type as derived from the three-axles-coupled | 
machine, where the trailing axle ceases to be a driver. 

There is considerable uniformity among the two and _three- | 


istic of modern locomotives. It is scarcely necessary to add that | driving-axles locomotives employed on the different French rail- 
engineers have never regretted this increased elevation of boilers ; | ways ; however, the Paris-Lyon-Méditerranée has designed types 
if there still exists a divergence of opinion in this matter, it is | of two, three, and also four-coupled axles, which are peculiar to 
between those who think that there is no disturbance in the | thisline. As already said, the coupling-rod has been preserved for 
stability and those who think that there is a distinct advantage in | two driving axles, to omit which would appear possible without 
this respect. | inconvenience. It has been found in France that the disturbing 

The effective pressure of steam in boilers has been carried to | forces due to the reciprocating movement of the pistons and the 
14 kilos., 15 kilos., and even 16 kilos. per square centimetre | obliquity of the connecting-rods can be diminished by thus coupling 
(199,213 lb. and even 228 1b. per square inch), the compound | the wheels; the machine runs more smoothly, and wears the per- | 
system making good use of these high pressures. Referring to the | manent way less, In addition to this, the coupled wheels are less 
frames of locomotives, the leading bogie has come into general | prone to slip; in fact, with two independent axles, if one «lips the 
use in France. All compound locomotives with four cylinders and | steam immediately acts with greater effort upon the other, making 
two or three driving axles are thus furnished, with the exception | it slip in its turn. 


| sufficient in certain positions of the engine, on account of the 


counter-pressure upon the small piston of the steam admitted 
to the receiver; it has been found necessary to place between 
the two groups of cylinders special starting apparatus—Fig. 23. It 
consists of a large cock which can interrupt the passage from the 
small to the large cylinder, and which opens at the same time « 
direct escape for the small cylinders. The opening of this cock 
transforms the locomotive to a simple four-cylinder engine; in 
case of injury to one group of cylinders, it renders possible work- 
ing with the other group only. 

The system of the Est—Fig. 24—consists of a special box fur- 


| nished with a flap valve, which serves to separate the high-pressure 


and low-pressure cylinders, and a valve which opens a direct 
escape for the former. This apparatus receives the exhaust pipes 
from both high-pressure cylinders. If the two cranks for the 
high and low pressure, instead of being opposite each other, 
are constructed with a suitable angle, a sufficient starting 
effort in all positions of the engine may be obtained without 
special apparatus other than the admission valve direct to 
the receiver. This was done on the first locomotives of the 
Paris-Lyon-Méditerranée ; but this arrangement, which does not 
balance the weights of the parts so well, has been abandoned in 
recent designs, For lubricating pistons and valves, the best appa- 
ratus consists of a kind of oil pump, set in motion by the locomotive 
gear. This pump distributes oil to the four cylinders, 

The preference given in France to four-cylinder compound lovo- 


| motives appears justified. In the first place, when a very great 


power of the locomotive is required, the compound system permits 
the use of steam at a high pressure, 14 to 16 kilos. per square 
centimetre—199 Ib, to 228 lb. per square inch—whilst preserving 
simple distribution and ordinary valves. The system gives 


of four constructed before 1889; many of the simple locomotives | 


1 Read at the summer meeting of the Institution of Mechanical 
Engincers, London, 1900. Slightly abbreviated. 
? This remark does not apply to M. Mallet’s articulated locomotives 


3 These seven lines work the greater part of the network of French | economy of steam, or a larger power for the same expenditure, 


railways ; there remains a system composed of light railways, generally 
with one-metre gauge. 
4 Since that date new orders have been given for locomotives of this 


employed in France on the light railways of one-metre gauge, with which | kind. The Western Railway has decided on the construction of a lot of 
the present paper does not deal forty. | 


and when the engine has to be driven hard, this economy increases 
because the boiler is less forced. In addition to this, compound 


5 We have omitted Figs. 6 and 14, which are outside views of the 
engines, to a very small scale} 
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ocomotives with four cylinders have certain advantages over those 
which have only two or three; each cylinder producing only a 
maller fraction of the total work, the engines are less strained, 
and remain in good order a longer time. It is well known to what 
apid wear very powerful locomotives with two cylinders are ex- 


posed, because it is scarcely possible to give to the wearing parts | axles, the wheels being 1°50 metre (4ft. 11,gin.) diameter. 
Fig. 9. Nos. C61—150, Paris-Lyons-Méditerranée. 


| chief engineer of the Paris-Lyon-Méditerranée, the additional 
weight upon each wheel due to speed was only from 1100 to 1200 
kilos, (1g to 1,4; ton) instead of 3600 (34 tons) for locomotives with 
| two driving axles, and from 1400 to 2500 kilos, (13 to 24 tons) in 
| place of 6600 kilos. (65 tons) for locomotives with three driving 


AUTOMATIC FIRE ANNUNCIATOR. 


A MODEL apparatus for giving warning of the outbreak of 
fire is on view at the offices of the May-Oatway Syndicate, 4, 
Broad-street-buildings, Liverpool-street, London. Theappara- 


Fig. 17. Nos. 3401—3550, Paris-Lyons-Médilerranée 
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Fig. 19. Nos. 4521—4530, Paris-Lyons-Médilerranee. 
Fig. 11. Nos. 2641 and 2642, Nord. “ Allantic” type. 
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Fig. 13. Nos. 2501—2525, Ouest. 


If locomotives with 
four cylinders cost a little more 


motives, this excess is largely 
compensated for by economy in 
fuel, because the cost of up-keep 
and repair does not appear to 
increase. The observations made 
upon locomotives 501 and 502 of 
the Ouest, which have been in 


service for some years, confirm 


these favourable opinions. These 
two machines have been com- 
pared with eight equivalent two- 
cylinder locomotives of the series 


Fig. 15. Nos. 1402—1415 
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900. Care has been taken to put 
them to various duties, to employ 
exactly the same kind of fuel for 
all the engines, and to change 
the men often. 
pounds compared with the other 
engines have shown an economy 
in coal of 12 per cent. This eco- 
nomy would have been greater if 
the total amount used by engine 
502 had not been always greater 
than that of engine 501, due no 
doubt to some small hidden 
defect. The cost of oil has not 


than for other locomotives. 


Fig. 16. Nos. 


mt 


13 


03—1312, Midi. 


With regard to wear, the 
tires of locomotives 501 and 502 


(or 36,000 miles) between each 


moval of the wheels is the occa- 
sion of a slight general repair to 
the mechanism. 
the valves is considerably less 
with the compound locomotives, 
in spite of the-high: pressure in 


i square inch in\ place of 
711b.); the valves of the eight 
ordinary locomotives have, been 


Metres. 


PTET 
42 0 


Sufficient bearing surface. In practice the cost of maintenance 
does not appear greater with four than with two cylinders from this 
reason, 


The artangement of four cylinders, whilst preserving the 
coupling of driving axles, leads to a balancing of the moving parts. 
The oscillations of the locomotives and the variation of the weights 
upon the rail are teduced, Jn one example, given by M, Baudry, 


| 


| 


withdrawn_after- running about 
69,000 kiloms. (about 43,000 
miles). The valves of the com- 
pounds have given the following 


Feet. 


services i:— 
H.P. valves, 215,000 and 832,000 kiloms, 
(134,000 and 206,000 miles),-. 
L.P. valves, 311,000 kiloms. (193,000 
miles) for both. 
Locomotive 502 .. «. H.P. valves, 206,000 and 265,000 kiloms. 
(128,000 and 165,000). 
for both 


Locomotive 501 


L.P. valves, 362,000 kiloms. 
(225,000 
(To be continued.) 


than ordinary two-cylinder loco- | 


The two com- | 


been greater for these compounds | 


have run about 58,000 kiloms. | 
returning, whilst the other loco- | 


motives have run about 52,000 | 
kiloms. (32,000 miles): the re- | 


The wear of | 


the..boiler-(14 kilos: per square | 
centimetre in place of 12,199 1b. | 


| tus is extremely simple, and its operations are based on three 
| functions—expansion by heat, gravity, and electrical trans- 
| mission. Its object is also threefold—to announce the pre- 
| sence of fire, or dangerous heat in its earliest stage, defects 
| in insulation, superheating in cool chambers, &c.; to 
indicate the exact area endangered, with the extent and 
| direction of the heat spread if extending; and to summon 
assistance from the nearest fire brigade station or other point 
| from whence relief may be obtainable. These functions are 
| carried out entirely by automatic means. 
| In its elemental form the apparatus comprises a silver or 
| copper wire H, several feet long, suspended between A and 
| B, and fixed as near to the ceiling of a room or aship’s hold, 
as convenient. D is the guide glass, provided with dust- 
| proof shield, in which a contact rod C gravitates with the 
expansion and dip of the wire H, until the circuit is closed 
| by the contact of C with the adjustable point F, and the 
alarm is given through conductors I and J to the battery and 
| indicator K. Provision is made for adjustment at F and at 


| G, so that any desired margin of temperature increase can be 


ATTER, 


| K 
| 
| 


Fig. 2° 
| arranged to prevent false alarms. It will be noticed in the 
first diagram that there is a space between the terminal of 
C and point F, which indicates, as shown at K, safe condi- 
tions, or that the danger point has not been reached. 
| Assuming @ fire to start up the wire expands and dips, C and 
F meet, and the indicator shutter K drops and exposes the 
| word'fire. As the distance between the terminal of rod C 
| and the point of F—Fig. 1—can be varied at will, rapidity of 
| contact can be accelerated or diminished as desired. 

The above description refers only to the apparatus which 
would be fitted in one apartment. The system also em- 
braces an indicator hoard which can be placed in any con- 
venient part of a building to give visible and audible signals 
by which the area affected can at a glance be detected. 
Further, for summoning assistance from a distant fire 
station, a Morse telegraph instrument is placed in the 
indicator case, and may be connected to the fire brigade 
wire. The apparatus, as will be gathered, does not depend 
on any fusing, but simply the expansion of the sagging wire, 
which is remarkably sensitive. In the case of the working 
| model the generation of a little heat in the room was shown 
| to be sufficient to give an alarm long before any effect was 
| noticeable on the thermometer. Of course, by adjustment 
of the screw F, the alarm can be given at any pre- 
determined degree of heat, 


{ 
Fig. 10. Nos. 2401—2432, Est. Fig. 18. Nos. 3401-3450, Est. 
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REVERSING AND STARTING GEAR, 


(For description see page 678) 


Reversing Gears for 4-Cyl. Compound Locomotive. 


Fig. 21. With parallel screws, Fig. 23. 
Scale 1/8th. 
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Fig. 22. With Fine-Screw Adjustment. 
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FRENCH LOCOMOTIVES 


Starling Gear of the Société Alsactcnne 
with Mechanical Cut-off Gear ¥ 


4-Cylinder Compound Locomotives. 


Fig. 24 Slarting Gear of the Est 
for Compound Locomotives, 
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A NEW GAS AND OIL ENGINE. 


Tue illustrations given herewith represent sectional views 
of a new type of internal combustion engine which is made 
by the Blaxton Engineering Company, 69, Old-street, 
London, E.C. The essential feature in its design is that it 
has a “‘one-revolution” cycle; that is to say, all the opera- 
tions of exploding, scavenging, charging, and compression are 
effected during one revolution of the crank, as against two 
revolutions in the well-known Otto cycle. The construction 
of the engine is extremely simple, the action of the valves 
being, if desired, automatic. As will be observed, there are two 
pistons of different diameters connected by atrunk. These 
pistons work in cylinders G H of corresponding dimensions. 
The smaller is the working cylinder and the larger acts 
simply as an air pump, having no inlet until its piston has 
reached the forward end of its stroke, so that in moving 
forward it creates a partial vacuum regulated in degree by a 
reservoir. To illustrate the cycle of operations we will 
suppose the pistons to be at the back end of the stroke. The 
charge being compressed behind the working piston is fired 
in the usual manner by an -incandescent tube. Both pistons 
then move forward by the impulse given by the explosion. 
When approaching the end of its stroke the working piston 
passes over two ports shown. One of these is the exhaust 
port controlled by a non-return lift valve, and through this 
port the gases escape until the pressure in the cylinder 
is reduced to that of the atmosphere. The second port 
J communicates with the pump cylinder, so that when 
uncovered the remaining products in the working cylinder 
rush into H to destroy the vacuum, and a fresh charge is 
drawn into G. This action, as above stated, may be auto- 
matic, but the makers prefer to use the valve I operated by a 
hit-and-miss governing gear, so that, when the governor 
engages, the valve is opened and the working cylinder is put 
into communication with the pump. If, on the other hand, 
the governor misses, the valve remains on its seat, and no 
charge is drawn in; consequently, the spent gases in the 
cylinder are simply compressed, and re-expand on the next 
stroke without any explosion taking place. After the charge 
has been drawn in, and the piston has moved back through 
part of the compression stroke, the exhaust gases in the pump 
are discharged through the exhaust valve E, a small annular 
space being formed between the trunk of the pistons and the 

cylinder G. 

The governor is a simple device, in which the governor rod 
slides up an inclined plane in order to engage with the valve 
spindle. The inclined plane is not fixed, but is loosely 
pivoted, and held up to its work by an adjustable spring. If 
speed becomes excessive, the spring yields to the extra pressure 


governing rod is not lifted high enough to engage with the 
valve, and a miss occurs. The tension on the spring regu- 
lates and adjusts the speed. : 
The illustration shows the engine arranged for using oil, 
which is maintained at a constant level in the cup D be- 
side the suction nozzle. The level is somewhat below that of 
the nozzle, so that the oil does not overflow without some 
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It will be seen from the foregoing that this engine will give 
two impulses compared with one of the Otto cycle. Against 
this! advantage has to be set the fact that there is a partial 
vacuum, which may amount to several pounds on the square 


ence between the diameter of H and that of the piston trunk, 
which tends to counteract the working pressure in the cylinder 


| inch, acting on the annular area, represented by the differ- 


admission valve A is made with a broad face, from the centre 
of which holes lead to an annular gas channel surrounding 
the air inlet. Into the top of this inlet the oil is drawn, 
along with hot gases from the lamp, and in passing through 
to the valves it is caused to penetrate several layers of wire 
gauze, which have the effect of subdividing it, so that when it 


on the inclined plane, and allows it to fall down, so that the 


enters the combustion chamber it is easily vaporised. 


BLAXTON GAS ENGINE 


inducement, and no flooding of the cylinder occurs. The | G. “On the other hand, the engine is smaller than one on the 


Otto system. In constructing the engines, a clearance space 1S 
allowed equal to *33 of the volume swept by the piston from 
the holes leading to the governing valve to the back of the 
stroke. The volume of the pump equals the total volume swept 
by the working piston, plus the clearance space, plus 25 pet 
cent. The valves are all one-third of the diameter of the work- 
ing piston. 
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HOW THE SHAFT OF THE TRANSPORT 
FAZILKA WAS REPAIRED. 
(By a Correspondent.) 

Tue Fazilka is one of the numerous transports that have 
been engaged by the Government of India for the conveyance 
of troops, &c., to the ports forming the bases of our armies in 
South Africa. The vessel left Durban on January 27th, 
reaching lat. 3° 26’ south, long. 64° 39’ east, the 6th February 
at 11 a.m., when the shaft broke suddenly. 

On examination it was found that fracture had occurred in 
two places inside the stern tube, and that the broken piece of 
shaft had forced its way through the tube. The shaft is of 
solid iron 14in, diameter, and the tube is 24in. thick solid 
iron. This is probably the first instance on record of a shaft 
breaking in two places. 
The damaged shaft and 


contained and embraced by the patent coupling carried in the 
ship in case of accident to the ordinary shafts, for which | 
coupling there was not sufficient space at the fractured shaft. 
Up to then the efforts and labour of the engineers had been 
tremendous, and carried on in extremely hot, confined, and 
only partly-ventilated spaces, but they wereindefatigable and 
cut the shaft right through 13$in. solid steel. The gap was 
made, the patent coupling fitted the bearing altered. Steam 
was got up on March 9th, but after steaming 200 miles 
further evidence was given of the enormous strains upon the 
shafting of steamers. The brasses clamping the fractured 
shaft began to give trouble again. They were all removed, 
and molten metal run about the fracture, filling all the irre- 
gularities and interstices. When all the sets of brasses were 
re-fitted and hove up this arduous repair was completed and 


tube pass through the after- 

most water-tight compart- Bu 

ment; this compartment fAden aden S75 

was devised in that Gud Gard4fui Arabian Sea >, > Bengal ¢ 

the safety of the vessel 
should be ensured in the J Mine degree, channel Trincomahe Meabarl 
event of such an accident as SOMALI Eight degree, channel Islands 
happened, and was of such | China track 
the sea did not find access Maldve 
to the ship when the acci- | / 
dent occurred. One& ahall degre Cpanel “a” 

Before the engineers £g atoriat 
could commence the work af 
gear and appliances ready, {7Arahpelago 
the stern of the vessel had La Shoal Diego Garcia H 
to be raised to an extent Aldabra Water 

shaft out of the water. To 
do this it was necessary to | 
remove the stores and bal- ‘ADAGASGAR 
last from the after end to 


the forward end of the ship ; 
this work was promptly 
undertaken by the captain, 
and carried on with the utmost energy and rapidity. When 


the ship was tipped sufficiently the after water-tight com- | 
partment was again opened, and some hundreds of rivets | 
cut out, and several plates removed from the water-tight | 


floor forming the roof of thiscompartment. This was carried 
out as a preliminary operation; to provide elbow room and 
ventilation in the place where the work had to be done, a 
series of holes were drilled around the part of the stern tube 
that remained intact, and by this means a further part of the 
tube was separated, smashed, and removed. Thus the shaft 
was expo to view for the greater part of the length of 
the after compartment. The piece of shaft that had broken 
out was about 4ft. long, so that when the coupling of the pro- 
peller and shaft was disconnected and the remaining two 


Shaft & Stern Tube Fractures shew thus .-.3- 
How Temporary Repaired shewn thus 2 
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MAP OF COURSE OF S&.S. FAZILKA 


the vessel steamed to Colombo, arriving there on March 28th. 

Although vessels have frequently to be towed into port on 
account of fracture of propeller shaft, an accident such as the 
Fazilka’s isas rare an occurrenceas is the remarkably courage- 
ous manner in which the defect was made good. The fact 
that the vessel steamed to port after such an accident redounds 
to the highest credit of the engineers of the vessel. ‘‘ They 
have done something,” and their work will always stand as a 
record amongst engineers. 

Whilst this repair was being effected the vessel was drifting 
through a part of the Indian Ocean in which variations in 
conditions of currents have far-reaching effects, causing 
climatic variations in India and Sumatra, so that the position 
of the vessel from day to day and other observations carefully 
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REPAIRING THE PROPELLER SHAFT OF S&.S. FAZILKA 


pieces of the shaft brought as closely together as the nature ; 
of the fracture would permit, there was an open gap of 2ft. | 
6in. between the flange of the propeller shaft and the flange 
of the intermediate shaft. 

On account of the nearness of the sides and other 
structural parts of the vessel to the damaged shaft, the best | 
means that could be devised to bind the fractured ends 
together was to clamp them with the crank-pin brasses and 
bolts, these being modified in form as necessary. Besides 
using all the spare brasses and bolts for this purpose, the high- 
pressure engine was disconnected in order that the 
brasses might be used to provide additional binding strength 
at the fracture. 

To attach the propeller shaft to the intermediate shaft, the 
gap of 2ft. 6in. was filled with a block of hard wood and 
large bolts made from the feed donkey columns and some 
stanchions, the whole being bound with chain and hove taut. 
On trying the engines under steam on February 23rd it was 
found that still further strength would have to be provided at the 
fractured shaft; this was given by boring a number of 2in. 
holes through the brasses and into the shaft and fitting steel 
pins to the holes. 

On a further trial under steam on February 26th, it became 
evident that though the mode of filling up the gap between 


the coupling flanges was the best possible under the circum- | 
stances, it was not strong enough to withstand the power | 


necessary for a sufficient speed of vessel. Driven against the 
wall like this, the chief engineer reluctantly resolved to put 
into practice what may be looked upon as the boldest and 
most ingenious way out of the difficulty—a way characteristic 


of the man, namely, to sacrifice one of the intermediate 
shafts by cutting it through and so allow the after-coupling 
flanges to be drawn together and secured in the usual way, 


mapped by the captain and officers should be of great value, 
not only to navigators passing through the Indian Ocean, but 
to meteorologists and others interested in the climate of 
India. 

Every effort was made to increase the sail area of the vessel, 
the result showing remarkable ingenuity and perseverance on 
the part of the captain and officers of the ship. The map and 
the engraving explain themselves. 


A WATER-TUBE BOILER AT 


DEPTFORD. 


Tue following Board of Trade report is interesting, 
because of its special bearing on the management of 
water-tube boilers. Mr. Seaton, who prepared the report, 
writes :— 

In accordance with instructions, I have held a preliminary 
inquiry respecting the above explosion, and have now the honour 
to report as follows :—The explosion occurred at about 9 a.m. on 
Friday, the 29th ultimo, at the Central Electric Light Station of 
the Corporation, Stowage Wharf, Deptford, London, 8.E. The 
boiler is the property of the London Electric Supply Corporation, 
Limited, whose chief offices are at 25a, Cockspur-street, London, 
S.W. Five men were scalded by the escaping steam and hot 
water, but none of them were seriously injured. 

The boiler is of the Babcock and Wilcox water-tube type. It 
consists of 126 tubes, 4in. outside diameter by about 1Sft. 
long, lying in an inclined position, and fitted into fourteen vertical 
zigzag cast iron headers at eachend. Twocylindrical steam drums 
are placed horizontally above the tubes, being connected to the 
front and back headers by circulating pipes ; a mud drum is also 
fixed at the lower or back end of the boiler, being connected to 
each of the back headers. The tubes are of iron, lap-welded, and 
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with fourteen tubes in each row; they were originally about 
9 B.W.G. or '148in. in thickness, and were expanded into the 
headers at each end, circular doors being provided opposite each 
tube at the outsides of the castings to admit of fixing and clean- 
ing the tubes. 

The mountings consist of :—Two dead-weight safety valves and 
low-water alarms; one breeches pipe, with main stop valve 
attached ; two feed pipes; two glass water gauges ; one steam- 
pressure gauge; two scum cocks; two steam cocks for 
cleaning the outsides of the tubes; one blow-off pipe, 
A manhole 1lin. by 15in. is fitted at the end of each steam drum ; 
the boiler is set in a brickwork chamber, and is provided with 
Newton’s patent furnaces, steam-blowing apparatus, tube doors, 
and flue damper. The boiler was made by Messrs. Babcock and 
Wilcox, London and Glasgow, and was fixed by them at Stowage 
Wharf, in the year 1889 ; it has, however, only been in use for the 
last two years. The tubes were manufactured by Messrs. A. and 
J. Stewart, Glasgow. 

Twenty-three tubes which had failed through pitting were re- 
newed during the year 1898, and twenty-six new tubes were fitted 
prior to the explosion in the year 1899, owing to failures from 
similar causes. 

The boiler was, in December, 1898, insured with the National 
Boiler and General Insurance Company, Limited, Manchester, and 
had been externally examined by the inspectors of that company. 
Owing, however, to the exceptionally heavy demands on the plant 
of the station during the year 1899, no so-called thorough exam- 
ination of that particular boiler had been made by the insurance 
company, although a number of the other similar boilers on the 
premises had been inspected. It had, however, been examined as 
thoroughly as practicable by Mr. Daniel Cowan, the works fore- 
man, after it had been thoroughly cleaned at the end of June last, 
and had been again seen by him after partial cleaning about three 
weeks before the explosion. 

One of the tubes burst at a point about 3ft. from the front end 
and ruptured for a length of about 20in., the edges of the fracture 
being about 67in. apart at the centre, and through the opening 
thus formed the contents of the boiler escaped. 

The failure of the tube was primarily due to the weld being de- 
fective ; the thickness in the neighbourhood of the fracture was 
also somewhat reduced by corrosion, and the metal may have in 
addition been to a certain extent deteriorated by overheating, con- 
sequent on the presence of deposit in the tube, or may have been 
defective originally. 

The plant at the Deptford station of the London Electric Supply 
Corporation includes twenty-four boilers of the Babcock and 
Wilcox water-tube type, and six boilers of the cylindrical multi- 
tubular type. The water-tube boilers are arranged in four 
batteries or groups, each containing six boilers, and the boiler from 
which the explosion occurred is the third in No. 4 battery, and is 
known as No, 43. The usual working pressure is about 150 Ib., but 
the safety valves are loaded to a pressure of about 175 lb. per 
square inch, and the boilers are worked continuously day and 
night, except when stopped for cleaning or repairs. The usual 
practice is to clean each boiler at least once every three months, 
but owing to the heavy output required from the station, and to 
the fact that the six new cylindrical boilers had not been got 
ready for work until some months after the contract time, No. 43 
boiler had not, at the time of the explosion, been thoroughly 
cleaned for about six months ; the lower rows of tubes, the headers, 
and circulating tubes at the back and the steam drums, in which 
the greatest amount of deposit accumulates, had, however, been 
cleaned several times during the interval. The feed-water is taken 
from the Kent Company’s mains, and contains a considerable 
quantity of lime, but owing to the use of a boiler composition this 
remains in a soft condition, in which it can readily be scraped and 
washed out of the tubes. 

The rush of water which followed the explosion had carried 
practically the whole of the deposit, which doubtless existed, out 
of the exploded tube and the headers to which it was connected. 
I cannot, therefore, say definitely what its thickness was near the 
fracture. There was, however, a considerable quantity of soft 
white mud, at least jin. in thickness, at the back ends of the 
adjoining tubes, while at the front endsthe maximum thickness did 
not exceed jin. to #;in., and in some of the tubes it was not more 
than jin. The fracture was not far from the front end, and 
although there may have been sufficient deposit to produce a 
certain amount of overheating, there is no evidence to show 
conclusively that this had actually taken place. The weld had 
been placed at the underside of the tube, which would conse- 
quently be more likely to be injuriously affected by slight over- 
heating than it would have been if the welded portion had not been 
directly exposed to the impact of the heated gases. Onexamining 
the exploded tube it was evident that the weld had been defective 
originally, the scarph, which was about jin. wide, had in two 
places, one for a length of about ljin., and the other for about 
4in., separated for the whole of its width, and the edges of the 
scarph in places for a total length of about 6in. appeared to have 
been imperfectly united. The fracture had followed the line of 
the weld for nearly the whole of its length, running into the solid 
metal at each end ; and the thickness of the tube had been reduced 
from nearly in. to a minimum of ;;in. full, being generally about 
kin. along the edges of the fracture, this wasting being alone quite 
insufficient to have accounted for the failure if the material had 
been good. The tube appears to have given way quite suddenly ; 
nothing wrong had previously been noticed, and when the fires 
were cleaned soon after 4a.m. on the morning of the explosion 
no leakage was observed from any of the tubes; the steam pressure 
was only about 120 1b. at the time of the occurrence. 

The whole of the No. 4 battery of boilers had been tested by 
hydraulic pressure to 3001b. per square inch before being put to 
work in November, 1897 ; the tubes are said to have been tested 
to a pressure of 1000 1b. per square inch before leaving the makers’ 
works, and the boiler had on two occasions been tested by Babcock 
and Wilcox to 3001b., once in their own works and again when 
erected at Deptford. Had the hydraulic test been repeated at 
regular intervals after the boiler was put to work, as, considering 
the impossibility of making a thorough examination, it was desir- 
able it should have been, and a suitable pressure been applied at a 
recent date, the defect in the tube might have been discovered, 
when steps could have been taken for its removal. Assuming the 
tube to have been defective originally, of which there is clear 
evidence, it might have been expected that the defect would in- 
crease and the condition further deteriorate, owing to the various 
influences to which the tube would be subjected in working, and 
that it has so deteriorated is clear from the fact that a tube which 
is said to have satisfactorily withstood 1000 lb. gave way at the 
comparatively low pressure of 1201b. per square inch. 

Several important questions respecting the manufacture and 
working of water-tube boilers have beer raised in connection with 
this inquiry, viz. :—(1) As to the desirability of, where practicable, 
using solid drawn steel tubes in place of lap-welded iron ones, 
(2) As to the quality of water suitable for feeding purposes. (3) As 
to the necessity for frequent and thorough cleaning. (4) As to the 
amount of forcing which can safely be allowed in the boilers. 
(5) As to the periodical use of the hydraulic test as a means of 
detecting serious defects. With respect to these points, which 
vitally concern the safety and efficiency of these boilers, the fol- 
lowing remarks may be made :— 

(1) It is generally believed that the solid drawn steel tubes intro- 
duced within the last four or five years have proved themselves 
superior to lap-welded iron tubes, when exposed to internal pres- 
sure, and vastly superior to welded steel tubes, and this is un- 
doubtedly true when the solid drawn tubes are made of gocd 
material and by a satisfactory process. They are stronger, the 
material is more ductile, they are less liable to split longitudinally, 
and, being weldless, are free from the weakness and the uncer- 
tainty as to their efficiency which is always produced by the 
presence of the weld. They are, however, on the other hand, more 
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(2) The feed-water should be as pure and free from matter 
liable to be deposited in the boiler as possible, seeing that a com- 
paratively small amount of deposit may lead to overheating and 
consequent failure of the tubes, either by preventing the free 
transmission of heat through them to the water, or by choking the 
tubes or passages leading to them and thus preventing the free 
circulation of the water. 

(3) For the same reason that it is desirable that pure feed-water 
should be used, it is also essential, unless the water is absolutely 
pure and leaves no deposit, that these boilers should be cleaned at 
intervals sufficiently frequent, according to the circumstances of 
the case, to prevent any considerable accumulation of dirt. 

(4) Experience has shown that the undue forcing of tires in 
water-tube boilers frequently results in the natural circulation 
of the water in the boiler being interfered with, and the conse- 
quent overheating of the tubes. From this it follows that the 
boilers should only be worked at such powers as previous experi- 
ence with similar boilers has shown to be safe and satisfactory, 
and, in the absence of reliable experience careful experiments, 
commencing with low powers, should be made to determine the 
point at which forcing the fires commences to injure the boiler, 
when the power should be kept below the point so determined. 

(5) It is admitted on all hands, and is indeed self-evident, that 
no efficient examination of the greater part of many water-tube 
boilers is possible without practically destroying them ; and even 
when a number of tubes in the boilers referred to are drawn and 
cut up for examination, although careful inspection would pro- 
bably detect the existence of wasting, bulging, or splitting in the 
tubes removed, and so be to @ certain extent a guide as to the 
condition of the remaining ones, no such inspection would be of 
any value to discover defective material, or, in the case of welded 
tubes, defective welds in those tubes. 

The application of a suitable hydraulic test at sufficiently fre- 
quent intervals, therefore, remains the only means practically avail- 
able for ascertaining that the greater part of the boiler is not 
without some reserve of strength. Such parts as are accessible 
should, of course, be examined before the test is applied, and 
although defects may exist which will not be revealed by the test, 
still, if the hydraulic pressure has been suitable, it has at least 
been made clear that the weakest part of the boiler has a factor of 
safety under cold water depending on the ratio of the test pressure 
to the working pressure. 

With respect to the amount of the test pressure and the fre- 
quency of its application, opinions differ somewhat. A test to 
double the working pressure, applied at intervals not exceeding 
twelve months, has proved satisfactory in the case of marine 
boilers which are not accessible for examination, and seeing that 
boilers are more likely to fail at a given pressure under working 
conditions than under cold water, this is, in my opinion, the least 
admissible in the case of water-tube boilers worked under favour- 
able conditions ; but where the conditions as to quality of feed- 
water, forcing the fires, &c., are less favourable, a test to a higher 
pressure, and at more frequent intervals, would probably be 
required to ensure a reasonable degree of safety. The amount of 
the test pressure should, of course, be determined with respect to 
the weakest part of the boiler, but there would probably be no 
difficulty in making all the parts of water-tube boilers of sufficient 
strength to resist considerably more than double the working 
pressure, while the joints of the mountings, &c., can readily be 
made to withstand any required pressure if only reasonable care is 
taken with their design and workmanship in the first instance. 


CHESTER SEWAGE SCHEME. 


AN important Local Government Board inquiry was held on the 
13th inst., by General H. D. Crozier, R.E., into an application of 
the Chester Town Council for a loan for the purposes of sewage 
disposal. The engineer, Major H. Tulloch, C.B., R.E.—past 
engineer-in-chief to the Local Government Board—described the 
scheme in detail, stating that it was an absolute necessity to pump 
the sewage. The main sewer would be extended about fifty yards 
in a straight course, and at the end of that extension the sewage 
would flow into a sunk well, across the centre of which would be 
fixed a screen. From the other side of the screen the sewage 
would be pumped by means of centrifugal pumps into a 
conduit, which would convey it to a long inlet channel to 
be constructed adjoining the precipitation tanks. From the inlet 
channel the sewage would be conveyed into circular precipitation 
tanks, each tank having the capacity of about 68,000 gallons, and 
as there would be eight in number, the total capacity of all the 
tanks might be taken at nearly 550,000 gallons. During storms 
the tanks would be capable of dealing with nearly five times the 
dry-weather flow of sewage—1,250,000. That was giving the 
sewage two hours’ rest in the tanks. The clarified water would 
flow into a long channel, by the side of which would be placed 
eight roughing filters, having a total area of 888 square yards, 
whose object was simply further to clarify the sewage before it 
passed on to the circular atrobic Polarite filters, each of which is 
5Oft. in diameter, and each having a superficial area of 218 square 
yards, or a total area of nearly 3500 square yards. Before being 
passed over the filters the sewage would flow into a small chamber, 
from which, when filled to the required height, it would be dis- 
charged on to the surface of the filter, the size of the chamber 
being so adjusted that it would hold sufficient sewage to flood the 
surface filter to the depth of from 2sin. to 3in. The discharges 
would take place intermittently and automatically. By placing 
the filters in two tiers it would be quite possible to secure double 
filtration. In all filters which worked successfully large quantities 
of carbonic acid gas were evolved by the destruction of the 
organic matters contained in the sewage. Dr. Carter Bell had 
analysed for him four different samples of the gas at the bottom 
of the filter, and it was found that it contained about ten times as 
much carbonic acid as the atmospheric air. It was evident, therefore, 
that if they could remove that gas from the bottom of the filter the 
atmospheric air would rush in from above the surface of the filter 
to fill the vacuum, and would occupy the innumerable interstices 
between the grains of the filtering materials. The aérobic bacteria 
would, in fact, be better supplied with oxygen, and would perform 
their functions of destroying the organic matter contained in the 
sewage in a much more expeditious and satisfactory manner. He 
proposed to make use of the purified effluent from the upper tier of 
filters to drive a small turbine and fan, which would draw out the 
carbonic acid gas from the bottom of the filters. With reference 
to the sludge, each precipitation tank would be fitted at the 
bottom with a perforated revolving arm, worked by simple gearing 
on the surface, so that all the sediment on the floor of the tank 
could be drawn off at will through a pipe brought up to nearly the 
top of the tank, and could be discharged wherever it might be 
desired to deliver it on the land. The liquid from the sludge 
would flow back by gravitation to the pump well, to be pumped 
and treated again. He was satisfied that by the proposed works 
a very high standard of purification would be attained. 

In answer to Alderman Churton, Major Tulloch said he had no 
doubt that his scheme was absolutely the best, because they would 
get a better effluent than by any other system. 

Mr. Charles J. Lomax, civil engineer, of Manchester, said he 
had carried out a considerable number of works of a similar cha- 
racter, and having considered the present scheme, he was of opinion 
that it was as perfect as modern science could make it. No other 
system could produce the same effluent. 

Mr. Hibbert, Alderman of Chorley Town Council, and a member 
of the Ribble Joint Committee, described the working of a similar 
system of Polarite filters at Chorley. The scheme for Chester was 
an im} rovement on the one for Chorley, and he would not hesitate 
to say that if it was properly managed it would be almost possible 
to produce drinking water. When the Royal Committee visited 
Chorley, Sir Richard Thorne told him that so far as the treatment 


of domestic sewage was concerned, they at Chorley had solved the 
problem. 

Reginald Arthur Tatton, C.E., chief inspector of the Mersey and 
Irwell Joint Committee, gave it as his opinion that the system put 
forward produced good results. 

Dr. Carter Bell gave evidence as to the suitability of the system 
proposed. 

The scheme was also supported by the city engineer, who stated 
that he had come to the conclusion that the Polarite system was 
the best possible one for Chester. 


NOTES FROM JAPAN. 
(By our Special Correspondent.) 
Tokyo, May 24th, 1900. 

Shimonoseki and Moji.—In looking over my recent notes on this 
subject, it has occurred to me that I may have given a wrong 
impression on one point. The Sanyo Railway, running southward 
from Kobe, is not yet actually completed as far as Bakan, but only 
as faras Mitajri. The remainder is, however, in course of construc- 
tion, and is expected to be completed within less than a year, 
although some very heavy work is involved, including one tunnel 
of a mile or slightly more in length. 

I have already alluded to the export trade of Bakan. No small 
portion of this is in the hands of four foreign tirms, namely, Samuel 
Samuel and Co.; Holme, Ringer, and Co.; Raspe and Co.; and 
Browne and Co. The principal exports are coal and rice. As 
regards the latter, | may remark that out of nearly 39,000 tons 
exported by a single firm in one year, almost half was shipped from 
Bakan. As regards coal, although most of the men-of-war and the 
passenger and mailsteamers take in theirsupplies at Nagasaki, Kobe, 
or Yokohama, the merchant vessels ship mostly from Bakan, both for 
their own use and for export. Owing to over-production and 
other causes the coal trade has been somewhat slack of late, and 
this seems to have intensified the jealousy which the Japanese 
merchants already felt for their foreign competitors. Also the 
population has increased so rapidly that the available accommoda- 
tion has not kept pace withit. A month or two since all the five 
foreign residents received sudden notice to quit the premises which 
they occupied, and they have been unable to obtain other quarters 
for love or money. In short, it has been a regular ‘‘ boycott,” and 
their only resource has been to migrate to Moji, on the other side 
of the Straits, and make the best of such scanty accommodation 
as they could there procure. At the same time a tradesman who 
used to let a room over his shop as a sort of club and rendezvous 
for the local pilots has given them notice to turn out. This con- 
duct may be looked upon as one more straw showing the direction 
in which the wind is at present blowing. 

The Formosan Railway.—Some interesting particulars given in a 
private letter written by one of the officials in the Traffic Depart- 
ment of the Imperial Taiwan Railway have just been published. 
After alluding to the state of things when the railway was under 
the Chinese Government, and under the Japanese military 
authorities during and after the occupation of the island at the 
conclusion of the war between Japan and China, which gave rise to 
the nicknames Huihyo-tetsudo, or *‘ railway suffering from consump- 
tion,” and or ‘‘ trains pushed from behind ”—this 
used actually to occur on some of the steeper gradients, and it 
used to be said that the only difference between first, second, and 
third-class passengers was that the first were allowed to retain 
their seats when the second had to walk, while the third had to 
push behind. He goes on to describe the improvements that have 
taken place since the railway was handed over to the Civil 
Administration in 1898, after several abortive attempts—to which 
I have alluded in previous notes—to float a private company 
to exploit the undertaking. In 1899 the Formosan Public Works 
Loan was floated, and the railway administration of the Formosan 
Government was established. Mr. K. Hasegawa was appointed 
chief engineer, with a competent staff. 

The railway extends from Keelung to Hainchu, a distance of 
nearly sixty-three miles, but owing to the floods of October, 1897, 
and November, 1898, the bridge over the river Tamsui, and the 
permanent way near Hsinchu, were so damaged that the line is at 
present worked in three sections, namely, from Keelung to Taipeh, 
Tamsuichbiao to Hsinchay, and Hsinchay to Hsinchn, the first two 
being worked by locomotives and the last by hand cars, 

The rolling stock consists of eleven locomotives, four of which 
were brought over from the Government Railway in Japan, two 
purchased from the short-lived Formosan Railway Company, and 
the five others taken over from the Chinese Government. There 
are twenty-five passenger cars—tirst and second class—and eighty 
goods cars. Some of these were taken over from the Chinese 
Government, and the remainder built in Japan. 

There are fourteen stations and four platforms worked by the 
train staff. Between Keelung and Taipeh four mixed trains, goods 
and passenger, are run in each direction daily, and from two to five 
goods trains each way, according to the amount of traffic. Each 
train consists of from eight to twelve cars, the latter being the 
maximum. Between Tamsuichiao and Hsinchay there are two 
passenger trains per day in each direction, each consisting of from 
three to six cars, and goods trains as required. The first and 
second class fares are 6 sen and 3 sen (14d. and ?d.) per mile respec- 
tively, and goods are charged 0°8 sen per mile per 100 catties for 
small lots, and 7 sen per ton for car loads. There is no elaborate 
classification of goods, but tea, camphor, and other local products 
are carried at reduced rates. Tickets admitting persons to the 
platforms to see their friends off are issued at 5 sen (1}d.) each, and 
is no uncommon occurrence for a couple of hundred of these to be 
issued at the Taipeh Station for a single train. The stations are 
connected by telegraphs for long distances, and by telephones for 
shorter ones. The chief officials are all Japanese ; but the drivers, 
firemen, brakesmen, pointsmen, and porters, are mostly Chinese, 
who are both cheaper and more efficient than Japanese. 

The estimated outlay for the present year is 44 million yen 
(£450,000) of which sum 539,747 yen will be appropriated to office 
expenses, and the rest spent on constructional work and rolling 
stock. 

American cars for Japan.—The following statement, which 
originally appeared inan American paper, has been copied by more 
than one of the foreign papérs here, not to mention several of the 
native journals, I give it as briefly as possible :— 

“For the completion of the electric railway in Tokyo, the licence 
for which has beengranted to a Tokyo syndicate, American steel rails 
are to be laid through twenty miles of streets, and as soon as they 
can be completed in the shops of Providence, R.I.—where 2000 men 
are now at work on the contract—forty air-power cars, similar to 
those now run in Twenty-eighth and Twenty-ninth streets, New 
York, will be shipped to the Japanese capital. The cars are to be 
completed in eight months time. Fifty American workmen sailed 
for Japan on March 15th. If the new line and the cars prove satis- 
factory in Tokyo, other Japanese cities will take them. Most, if 
not all, the material and rolling stock is likely to be purchased in 
America,” &c. 

Commenting on the above, the Lustern World says :—‘‘ The above 
paragraph proves what we have so often asserted, namely, the 
necessity for foreign skilled labour in Japan, and we are sure that 
these fifty men are only the advance guard of other and similar 
bodies of foreign artisans into whose hands a large proportion of 
work in Japan must ultimately fall, as the average Japanese work- 
man will not, and perhaps cannot, adapt himself to circumstances.” 

Another paper remarks that in a few days we shall have the 
pleasure of seeing the aforesaid fifty workmen ‘‘ripping up the 
streets of Tokyo,” and so on, and so on. 

It does not seem to have occurred to any of the papers who have 
quoted—expanded or condensed—the above statement that it has 
not yet been settled whether the extension of the Tokyo tramways is 
to be confided—the term is eminently appropriate—to the municipal 


authorities, or to a private company or syndicate. Nor has it been 


decided whether clectricity, overhead or underground, compressed 
air, cable traction, the Serpollet system, or ‘‘ some other system,” 
poente the greatest advantages. Nor do they explain what is to 
»e done with forty ‘‘air-power” cars on an electric railway; or 
what has become of the fifty workmen who sailed fully two months 
before the above paragraphs appeared, but who have not yet put 
in an appearance. Possibly they are travelling vid the Paris 
Exhibition and the Siberian Railway. Lastly, while Tokyo is 
shilly-shallying, other towns and districts have actually gone ahead, 
and in some instances, to which I may revert on a future occasion, 
in a very creditable style. 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Blowing engine.—The Cherry Valley Iron Company has recently 
installed a ‘‘ Buckeye”’ vertical inverted blowing engine of the 
cross-compound condensing type. The steam cylinders are 40in. 
by 54in., and 75in. by 54in., 16ft. apart between centres, and 
over end is an air cylinder 78in. by 54in. A Wheeler surface con- 
denser is used. On the 22in. main shaft, between the cylinders, 
is a fly-wheel 23ft. diameter, weighing 45tons. The main bearings 
are 20in. by 36in. The high-pressure steam cylinder has piston 
valves, the cut-off valve riding within the main valve. This valve 
is operated by a fly-ball governor running at four times the speed 
of the engine, which governor acts only on the high-pressure cut- 
off excentric. The low-pressure steam cylinder has four gridiron 
valves, the steam and exhaust valves being separate, and the 
former carrying independent cut-off valves operated by an adjust- 
able excentric. Of the two excentrics on one side of the fly-wheel, 
the first operates the main valves on the high-pressure cylinder, 
and the second operates the air valve of the blowing cylinder 
above. An excentric on the end of the shaft operates the cut-off 
valves of the high-pressure cylinder. Of the two excentrics on 
the opposite side of the fly-wheel, the first operates the exhaust 
and steam valves on the low-pressure steam cylinder, and also the 
air valves of the blowing cylinder above. The second excentric 
operates the low-pressure cut-off valves, and the cut-off may be 
adjusted by rotating this excentric on the shaft. The motion of 
the cut-off valves is at right angles to that of the main valves in 
which they ride. The air valves are of the gridiron type, made 
of steel plate 5lin. by 29in., with eight ports 5fin. by 124in. They 
are operated by a wrist-plate mechanism, except that the opening 
of the delivery valves is effected by pistons in 2lin. air cylinders, 
the pistons being attached directly to the valves. They are 
cushioned to prevent jar in the rapid movement. The total height 
of the engine is 38ft., and its weight is about 300 tons. It runs 
at 30 to 35 revolutions per minute, delivering air at a pressure of 
101b. to 12 1b. 

American locomotives for Europe.—Among the latest shipments of 
locomotives for Europe are some large engines for Sweden, and 
smaller engines for Finland. The Richmond engines for the Ystad- 
Eslof Railway, of Sweden, are of the ten-wheel type, or six-coupled 
bogie engines fitted with European spring buffers, snow plough, 
vacuum brake, and copper fire-box and stays. In all other 
respects, however, the engines are of American 
design. They have Belpaire fire-boxes, balanced slide valves, rods 
of H section, and large comfortable cabs. The tenders have plate 
frames and are mounted on three rigid axles. The Baldwin 
locomotives for the Finland State Railways are of the Consolidation 
type, having eight coupled driving wheels and a two-wheel leading 
bogie. They also are fairly representative of American practice, 
but have the usual European six-wheeled tenders, and on the roof 
of the cab is a German make of steam gong. The general dimen- 
sions of these engines are as follows :— 


Railway Sweden. | Finland. 
Cylinders... .. ce os x 16in. x 20in. 
Driving wheels 60gin. 44in. 
28in. 81 jin. 
Wheel base, driving .. .. .. .. 12ft. lin. 12ft. 6in. 
Wheel base, total engine and tender 43ft. 4in. engine 19ft. 
Length of engine and tender .. .. 58ft. 2in. 
99,100 Ib. 82,505 Ib. 
Weight on driving wheels .. .. .. 72,600 Ib. 71,905 Ib. 
x 6in. x Sin. 
Boiler diameter .. .. .. «. «- 4ft. 3in. 4ft. 
Steam pressure .. .. .. «. «- 185 Ib. 180 Ib. 
Fire-box, width .. .. .. .. ..| 344in. 36}in 
Tubes, number. . 178 130 
Tubes, diameter 2in. 2in. 
Grate area.. .. .. .. «-| 17} square feet | 15 square feet 
Heating surface, tubes.. .. .. ../1164 796 ” 
Heating surface, fire-box .. .. ..) 9% 71 
Heating surface, total .. .. .. ../1262 867 


The Richmond Works have also recently shipped to the Finlend 
State Railways nine locomotives of the six-coupled bogie type, with 
cylinders 16in. by 24in., and six-wheeled tenders. The Baldwin 
Works are building ten four-coupled bogie passenger engines, and 
ten Mogul tank shunting engines for the Egyptian State Railways, 
and six eight-coupled Consolidation engines for the Autofagasta 

Railway, of Chili, gauge 2}ft. 

New York tramivrays.—The Metropolitan Street Railway Com- 
pany has steadily followed a policy of acquisition, and many un- 
protitable individual lines have become profitable as part of a 
great system. With the recent acquisition of the Third-avenue 
tramway, the Metropolitan system owns practically all the tram- 
ways. In 1894 it had 131 miles of line, with working py oe 
amounting to 60 per cent. of the earnings. In 1899 it had a length 
of 225 miles; gross earnings, £2,765,000 ; working expenses, 47 
per cent.; car mileage, 41,761,000 miles. The Third-avenue 
system increases the length to 430 miles of line. The capital stock 
is to be increased by £1,400,000 to a total of £10,400,000, for the 
purpose of continuing the extensive improvements. This will 
include changing twenty-three miles from cable traction to the 
electric conduit system. The cost of working is 64d. per car-mile 
for the electric, and 9d. for the cable system, and the change will 
effect a saving of £104,600 per year, on a cable mileage of 
10,500,000 car-miles. This will more than pay 7 per cent. on the 
increased capital, while a further advantage will be that all the 
lines will be operated by the same system. On some of the lateral 
lines independent methods of traction are employed, the cost of con- 
struction of the electric conduit system being too great for such 
lines, Some of these are operated by compressed air cars, and one 
is to be operated by storage battery cars. One or other of these 
systems will be introduced on the remaining lines still operated by 
horses, for the reason that horse traction costs 9d. per car-mile. 
It not only costs more, but the service—or number of car-miles— 
is very much smaller, and the earnings are less than a tenth of 
the earnings on lines operated by a swift and ge mere service of 
electric cars. The permanent way, power plant, electrical equip- 
ment, and rolling stock equipment are all of the highest standard 
in construction and maintenance. 


Apout one hundred and fifty corporations and com- 
panies owning gasworks in all parts of the country have already 
advanced the price of gas. Theadvances range from 1d. to 1s. 1d. 
per 1000 cubic feet. There are probably few cases, if any, where 
contracts for gas coal have been made at less than 5s. per ton 
advance on last year’s prices, and this would justify a rise of about 
6d. per 1000 cubic feet in the price of gas. The fact that the 
majority of the advances in price are below 6d. is understood to be 
due to the better prices that are being obtained for the residual 


products from the manufacture of gas. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

AssIStED by the continued high price of fuel and other raw 
materials, ironmasters are resisting the bearing operations of con- 
sumers rather better than had been thought likely. In addi- 
tion the running out of contracts is occasioning somewhat 
increased inquiries by buyers. There is, however, a considerable 
amount of irregularity in prices, due to the unequal distribution of 
orders. Some of the best of the unmarked bar houses are still 
quoting £10 10s. to £10 15s.for common bars delivered in the district, 
less discount, whilst other associated makers are accepting £10 to 
£10 5s., and outside firms from 5s, to 10s, below these figures. The 
Jull in demand is believed to be only temporary, and some of the 
best informed ironmasters consider that there will be another 
upward bound in a short time. 

The present relapse in prices is attributed in part to the fact 
that consumers have placed contracts covering their requirements 
for several months ahead. Other conditions, however, are also 
present to account for the fall. Marked bars are upheld at the 
£11 1s. basis, and the firmness of the list brands may be taken as a 
fair gauge of the actual position of the trade. 

Sheets are easier, galvanised corrugated sorts showing a drop of 
7s. 6d. to 10s.; black sheets are quoted £10s. 2s. 6d. to £10 7s. 6d, 
for 20 w.g., £105s. to £10 10s. for 24 w.g., and £10 15s. to £11 for 
27 w.g. Galvanised corrugated sheets are £14 to £14 5s. f.o.b. 
L'verpool for 24 w.g. 

Pig iron is slow at 70s. to 71s. 6d. and occasionally 72s. 6d. for 
Leicestershire, Northampton, and Derbyshire forge pigs ; local 
forge metal, 69s. 6d. to 72s. 6d. for common, and 72s. 6d. to 75s. 
for second sorts. Best all-mine pigs were 90s. to 92s, 6d.; and 
cold blast, 120s. American competition—threatened—continues 
the skeleton at the feast in respect to the pig iron position, and 
this is preventing makers from negotiating forward sales. Buyers 
prefer to wait and watch for eventualities. 

Weighing machine and scale engineers are benefiting by the 
recent expansion of trade at home and abroad. There is a fairly 
brisk demand for platform and other machines for export, and 
weighbridges for docks, railway, and engineering companies. 

A wages difficulty threatens in the South Staffordshire wrought 
iron tube trade. The men have presented a demand for an ad- 
vance on general work and odd work of 10 per cent., and on 
crosses of 20 per cent. The employers on their part have proposed 
arbitration, but the men state that when last December they 
accepted a temporary advance of 5 per cent. it was upon the 
understanding that, previous to the expiration of the succeed- 
ing six months, the odd work question should be dealt with. 
They now therefore ask that before the matter of arbitration on 
the main demand is considered they shall receive assurances from 
the employers on the odd work question. As the men have 
appointed a special committee with power to make terms with the 
<< it is believed that the trouble will be got over without 
a strike. 

The engineering works of the Midland Railway Company at 
Derby were visited last week by the members of the Staffordshire 
Iron and Steel Institute on the occasion of their annual excursion. 

The Gas Committee of the city of Birmingham are early expect- 
ing to have to announce an increase in the price of gas. Coal- 
owners throughout the country have announced their intention of 
demanding an increase of 5s. per ton, as compared with the con- 
tracts of last year, and this on Birmingham’s annual purchase— 
based on last year’s figures—of 527,221 tons, means an increase of 
£131,805 on the city gas bill. The amount of the actual increase 
lemanded has not been allowed to transpire, but we understand 
that at a meeting last week of the Gas Committee, where tenders 

for gas coal were considered, it was apparent that ‘‘an early and 
substantial advance ” in the price of gas is inevitable. 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Muauchestevy,—The outlook as regards the engineering and iron 
trades of this district has undergone no improvement during the 
past week. There is still a general disinclination to enter into new 
engagements that can possibly be held in abeyance, and this is 
beginning to make itself more and more felt in some branches 
of engineering. Of structural work there is a good deal in pro- 
gress and still giving out, but amongst machine tool makers new 
orders are becoming fewer, and in other directions it is evident that 
a considerable weight of work is being held back. The serious 
Eastern situation is also having a depressing effect on the textile 
machine trade—an important branch of Lancashire engineering 
which had already shown signs of slackening, some of the principal 
establishments, I hear, not having anything like sufficient orders 
on their books to keep them fully going. 

Business on the Manchester iron market continues extremely 
slow. Tuesday’s ‘Change meeting brought together about an 
average attendance, but an absence of inquiry was the general 
report, and any transactions put through were restricted to the 
smallest possible quantities. The weak, unsettled condition of the 
pig iron market, and especially the much lower prices that are 
veing quoted for forward delivery, as compared with current rates, 
altogether check business, and even the excessively low-cut prices 
which some merchants are prepared to take scarcely tempt buyers 
beyond covering absolute pressing necessities. The further down- 
ward move of 2s, 6d. per ton in Lincolnshire brands—representing a 
drop of 10s. within about a month—was again a disturbing feature 
in the market. Two explanations have been given of this extraordi- 
nary collapse—one that itis due to a falling off in buying for the Con- 
tinent, and the other that it has been forced on by the action of 
one of the Lincolnshire companies, which has found itself 
unable to dispose of its present output; but whatever may be 
the cause, there is no question as to the consequent disorganisation 
of the market, each giving way on the part of makers being simply 
followed by further underquoting by merchants, whilst buyers are 
even more cautious than ever in their purchases. Lancashire 
makers still keep fairly well to about late rates, but they are 
easier, 77s. 6d. to 78s., less 24, being about the average for No. 3 
foundry. Derbyshire has also receded in price, and may now be 
quoted about 73s. 6d. to 75s. net, with the new quotations 
for Lincolnshire 70s. 6d. to 71s. net, delivered Manchester, and 
merchants offering at 1s. under these figures. In forge qualities 
Lancashire makers have to compete with Lincolnshire brands, and 
the respective quotations are now about 71s. 6d., less 24, for Lan- 
cashire, and 69s. 8d. net for Lincolnshire, delivered Warrington. 
Quotations for Middlesbrough show a wide margin as between those 
for current and for forward delivery. Merchants would take about 
75s. 10d, net on current sales delivered Manchester, with makers 
asking about 1s. 6d. more, but for delivery to the end of the year 
as low as 73s. 10d. net has been mentioned. There is also con- 
siderable irregularity in Scotch iron prices, and there are sellers of 
Eglinton and Glengarnock at about 77s. 6d. to 78s. 6d. net. With 
regard to American iron, although there are still no arrivals, 
moderate cargoes are expected about a month hence, and there are 
— on the basis of 70s, net Manchester Docks. is figure 

oes not tempt buyers, but there are offers at 2s. 6d. less, and it 
is considered probable that American prices may be brought down 
to this extent. 

No new development is noticeable in the finished iron trade. 
In bars makers are so well booked that they are indifferent to any 
holding back just now on the part of buyers, and they are firm 
at £10 5s. for Lancashire, oh £10 10s. for North Staffordshire 
lars delivered here. For hoops also late rates are fully main- 
tained at £10 12s. 6d. for random, to £10 17s. 6d. for special cut 
lengths delivered Manchester district, and 2s. 6d. less for shipment. 
Sheets, however, are rather weak, and makers, although quoting 


£11 5s., would no doubt make some concession to buyers with 
orders of any moment to give out. 

In the steel trade inquiry is very slow, with prices cut to secure 
orders. Hematites are nominally unchanged, with, however, 
little doing to test prices. Billets can be readily bought at £7 net. 
Steel bars range from £9 10s. to £9 15s. and £9 17s. 6d., with 
boiler plates quoted £10 5s., delivered in this district. 

The reduction of 4d. per |b. in certain classes of manufactured 
metal goods recorded last week has been followed by a downward 
move of 4d. per lb. in solid drawn brass and copper tubes and 
brazed copper tubes, this course having, it is stated, been taken by 
the associated manufacturers to meet the competition of an outside 
firm who were selling below the list rates. livered Manchester 
district, solid drawn brass boiler tubes are now quoted 84d.; brass 
surface condenser tubes, 10d.; copper tubes, tia.; and brazed 
copper gas and steam tubes, 10d. per Ib. 

he members of the Manchester Association of Engineers on 
Saturday last paid a visit to the works of Messrs. Yates and Thom, 
at Blackburn. Mr. W. Thom, principal of the firm, and several 
members of the staff, conducted the pats through the various 
departments, and explained the special features of interest in con- 
nection with the plant and general workshop arrangements. The 
total ground area occupied by the firm’s works is about eight acres, 
and the main buildings cover nearly four acres, about half of which 
is devoted to the fitting and erecting departments, and the other 
half to the moulding and boiler shops. Each department is 
served by overhead travelling cranes, and the various buildings 
are lofty aud well ventilated. The machine tools in use are 
all of modern design, suitable for both the heavier and the lighter 
classes of work, and electric driving is being gradually introduced. 
The firm are also engaged upon additional buildings for the 
purpose of extending the boiler and moulding departments, which 
will be fitted with machinery and tools of the latest type, and new 
erecting shops, which are to be equipped with powerful electric 
cranes, are also being built. Among the work in hand at the time 
of the visit was a pair of vertical compound winding engines 
for South Africa, with cylinders 35in. and 54in. diameter, 
5ft. stroke, and capable of safely developing 2000 indicated 
horse-power at their maximum speed of eighty revolutions per 
minute, and 1401b. steam pressure. A tandem compound hori- 
zontal engine to drive 1000 horse-power with 150 lb. steam pressure 
for a cotton mill in the district was also approaching completion. 
Other work in progress included a vertical compound engine of 
500 horse-power, to work with steam at 130 Ib. pressure, and a 
vertical compound pumping engine, with cylinders 18in. and 36in. 
diameter and 4ft. stroke. The boilers seen in course of construc- 
tion were all of the Lancashire double-flue type, for working 
pressures from 150 1b. to 1801b. The riveting, it may be noted, 
is done by hydraulic power, which is also used in several of the 
lighter cranes throughout the shop. 

As a sample of the somewhat extraordinary communications 
received by boiler-inspection officials, the following, addressed to 
‘*The Manager, Steam Engine and Boiler Explosions, Manchester 
Town Hall,” will be interesting. I may mention that the above 
address is quite an imaginary one in the mind of the writer of the 
letter, but the Post-office authorities overcame the difficulty, and 
the missive found its intended destination. Without any attempt 
at preliminary, the writer starts off as follows :—‘‘ As we notice 
dayley the Percentage of explosions are not always traceable to 
ignorance but very oftin to masters it would be Regretted if that 
engine in D——— Lane, N , bursted and Killed Some poor child 
or persons passing by in standing by the door it did not 
apper to Have the governors on nor safity plug Any one would 
consider it very daniours to Humain life it Being very old Engine 
and liable to burst any moment.” 

A slackening off in the demand is reported generally in all 
descriptions of fuel, and supplies are more plentiful on the market, 
but prices are still well maintained. In the better qualities of 
round coal, as might naturally be anticipated at this season 
of the year, the output is in excess of requirements for 
domestic consumption, but collieries are not yet able to put 
down any considerable quantity, and stocks remain extremely 
low, with prices firm at the full list rates. Common round coals 
are not in quite so pressing inland demand for iron making, steam, 
and general manufacturing purposes, but as any surplus supplies 
collieries have to offer meet with a ready sale for shipment, there 
is no easing down in prices, which remain at the full basis of about 
13s. for good ordinary qualities of steam and forge coal at the pit. 
Of engine classes of fuel, supplies as previously reported are be- 
coming more plentiful. Lancashire collieries in many cases 
are not moving away all their present production, and slack 
is here and there accumulating in stock, whilst considerable quan- 
tities are coming in from outside districts, chiefly Derbyshire and 
Staffordshire, with Yorkshire slack also competing in some 
markets. Slack offering from some outside districts could be 
bought readily at 1s. per ton under Lancashire prices, but local 
collieries do not give way in their quotations, which remain at 
10s. 6d. for common up to Ils, 6d. for the best sorts at the pit 
mouth. 

The shipping demand is active, with in some instances rather 
better prices being got. Delivered Mersey ports, 14s. 6d. remains 
the basis quotation for unscreened, with 15s. 3d. to 15s, 6d. 
obtained for screened steam coals. 

For coke the pressure shows no abatement, and no difficulty is 
experienced in getting full rates. 

Barrow.—There is a very erratic tone in the hematite warrant 
market this week, and prices are decidedly buoyant. The 
market, however, is steady so far as makers are concerned, 
and they still quote Nos. 1,2, and 3 Bessemer at 82s. 6d. to 85s. 
per ton net f.o.b. They are fully sold forward, and are 
not moving their prices to humour the vicissitudes of 
the warrant market. Warrants are not being largely dealt 
in as holders are very firm, and see that a large draw upon 
their resources will be needed to keep pace with the demand for 

rompt deliveries of metal. Prices have ranged during the week 

tween 79s. 6d. and 85s. net cash sellers, at which latter price little 
or no business was done, Buyers offer 2s. 6d. per ton less. There 
are forty-five furnaces in blast, of which two are on spiegel, com- 
d with forty-two in the corresponding week of last year. 
besos the week 4803 tons of warrant iron have been cleared, and 
now stocks stand at 61,411 tons, or a reduction since Christmas last 
year of 136,436 tons. 

In iron ore a =a full and steady business is being done. Orders 
are very plentiful, but the supply, short under ordinary conditions, 
is especially short now with the Roanhead mines and 350 miners 
idle in consequence of a strike. Mr. Burnett, labour correspon- 
dent of the Board of Trade, has been down to Dalton with a view 
to suggesting a means of — the dispute, and it is hoped the 
strike will now be over in a few days. Good average native ores 
are quoted at 18s. per ton net at mines, and Spanish ores at 22s. 
per ton net cash delivered at West Coast ports. 

Steel makers are very busily employed, and there is a brisk busi- 
ness in all classes of produce with the exception of ship plates, 
which are quiet, by reason of the high prices for material having 
checked the demand for new shipping tonnage. Orders are, how- 
ever, very largely held. There is a brisk trade in steel rails, and 
orders are largely offered on home and colonial account for forward 
delivery. Prices are steady at £7 10s. for heavy sections net f.o.b. 
In all other descriptions of steel a very brisk trade is being done, 
and orders are largely held, while prices are very firm. 

Shipbuilders and marine engineers are exceptionally busy, and 
are preparing for even greater activity. Vickers, Sons, and Maxim 
have received an order from the Turkish Government tu re-arm 
with plates and guns one of their biggest battleships. 

The coal and coke trades are very busily employed, and prices 
are again advancing, much to the chagrin of industrial concerns 
which are large consumers. 

Shipping returns from West Coast ports show the exports of pig 
iron last week to have reached 13,519 tons, and steel 6500 tons, 
showing an increase of 3353 tons of pig iron, and a decrease of 


346 tons of steel, as compared with the corresponding week of 
last year. The total shipments this year have reached 395,385 
tons of pig iron, and 202,657 tons of steel, an increase of 148,924 
tons of pig iron, and a decrease of 33,458 tons of steel, as com- 
pared with the corresponding period of last year. 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

A SHARP touch of winterly weather was experienced in the 
beginning of this week, but it was not needed to sustain the brisk 
condition of business in house coal. The trade, both locally as 
well as with distant markets, has been more than maintained, there 
being urgent pressure from several quarters through arrears caused 
by the holidays. Best Silkstones are now making from 1ds. to 
15s. 6d., and occasionally 16s. per ton. Barnsley house, 14s. 6d. 
to 15s. per ton ; nuts, 13s, 6d. per ton. 

Steam coal is in very animated demand, both on the part of 
railway companies and large consumers in the iron trade, while the 
export trade appears to be increasing beyond all anticipated 
requirements. Quotations may now be given as follows :—Best 
Barnsley hards, 16s. to 16s. 6d. per ton ; second qualities from 
15s. 6d. per ton. Engine fuel is still ‘getting dearer, and is very 
scarce ; nuts fetching 12s. 6d. to 13s. 6d. per ton; slack, from 10s. 
per ton. 

The railway contracts are proceeding slowly. In addition to the 
companies already mentioned, the North-Eastern and Lancashire 
and Yorkshire railways have agreed to the coalowners’ tender of 
16s. per ton. Other companies are holding their hands in the hope 
of making better terms, of which, however, there is not the 
slightest prospect. Amongst these are the Midland, Great Eastern, 
and{Great Northern companies, which, however, have bought lower- 
priced Derbyshire coal to some extent. 

Gas coal contracts may now be regarded as practically settled. 
In no case have contracts been placed at lower rates than from 5s. 
to 6s., and occasionally 6s. 6d. per ton advance. Gas coal sold in 
the open market has fetched even more money, in some instances 
from 7s. to 8s. per ton above former prices. 

Coke keeps steadily advancing in value. Intimations of another 
6d. per ton have been sent out by several of the leading firms this 
week. ‘To-day the prices at the ovens are from 24s. to 25s. a ton, 
which figures show a rise of about 8s. per ton on the twelve 
months. 

It has been evident for some time that trade was getting con- 
siderably easier. Raw material is expected to go lower, and this 
is causing manufacturers to place orders only for immediate neces- 
sities. In the iron districts the report is of perceptible shrinkage 
in demand, and arrangements are mooted for reduction of the 
output. This and other causes contribute to make the second 
quarter of the year close somewhat quietly. 

A large weight of copper, brass, tin, lead, and spelter are used 
in the Sheffield trades. Merchants report that the high prices 
have greatly lessened the buying for stock. Most of the copper 
used comes from America, where the copper combination main- 
tains the price by the simple process of restricting the quantity 
put upon the market. Stocks of copper and similar metals are 
very low, and they are not being added to, the only orders placed 
being to meet current requirements. 

In the lighter trades of the city, particularly in silver and cutlery, 
there is not very much doing. Generally, the continental markets 
are exceedingly quiet, and although the call from one or two of 
the Colonies is rather better than usual, the run of foreign and 
colonial trade is considerably below the average. An exception is 
the Egyptian market, which is now benefiting by the clearing of 
the political situation, and the opening of the Soudan for com- 
mercial development. The railways being no longer required for 
military purposes, are now being freely used by traders, who are 
steadily acquiring a business in districts which have been drawn 
blank for years. 

The trade with Portugal and Spain is for the present practically 
atanend. The increase of the tariffs in Portugal on almost all 
descriptions of Sheffield goods, from cutlery to shovels, has almost 
closed the Portuguese market for Sheffield goods. 

T. W. Ward and Co., of the Albion Works, Saville-street, Shef- 
field, has just purchased the Cunard steamships Pavonia and 
Cephalonia, which have recently returned to this country after 
serving as transports to South Africa. 


NORTH OF ENGLAND. 
(From our own Correspondent.) 

A RATHER more favourable report can be given this week 
relative to the course of business on the iron market than has 
been possible for some time past. The warrant market, for one 
thing, has been improving all the week ; something being gained 
each day. Nevertheless, the demand for iron must at the moment 
be described as quiet, and it is confined to small lots for early 
delivery. As a matter of fact most consumers have contracts 
still running for their supplies of pig iron, which will keep them 
going for some time yet, and they are not induced to anticipate 
their requirements. This seems to be the policy of consumers of 
all kinds of iron and steel, and a rise in warrant prices for a few 
days does not afford them ground for changing it, especially 
at this period of the year, when trade is almost invariably quiet in 
pig iron. 

Cleveland warrants have improved ls. per ton this week, and 
Scotch about 2s., and what is particularly worth notice is the fact 
that after being lower than Cleveland warrants since February 7th, 
Scotch warrants have resumed their ordinary position of being 
quoted at a higher rate than Cleveland. Very seldom indeed is 
the latter the higher, but during the last four months they have 
been even 3s. 6d. per ton higher ‘than Scotch, and so recently as 
last week were 3s. above. The rapidity of the changes in the 
warrant market of late is exemplified by the fact that within a 
week Scotch warrants rose from 3s. below to ls. 2d. per ton above 
Cleveland. Generally Scotch are the dearer by 5s. per ton, and 
within the last two years they have been 9s. 6d. above Cleveland. 
The fact that Cleveland iron has of late been so much dearer 
than Scotch has caused the demand for the former in Scotland to 
be greatly reduced ; indeed, the deliveries this month are hardly 
45 per cent. of what they werein June, 1899, and they are likely to 
be further reduced next month on account of the Glasgow Fair 
holidays, which cause a cessation of business practically fora week, 
and this year the holidays at the manufactured iron and steel works 
will be longer than usual, partly to bring down the price of coal. 

It is singular to find that whereas during the last two months the 
prices of Cleveland pig iron have been considerably reduced, fully 
10s. per ton, the value of raw materials has been increased, and 
it is more costly now to produce pig iron than it has been for many 

ears. Some of the makers who have to buy their ore and coke 
in the open market at anything like present prices will have a 
difficulty in making ends meet. If the ordinary proportions 
between the prices of coke and Cleveland pig iron were ruling, 
medium coke would be obtainable at 23s. per ton delivered at the 
furnaces, but 29s. is the lowest figure, and 29s. 6d. is asked by some 
of the sellers, so that more than half of what is realised for the pig 
iron has to be paid out for the coke to make it. Sellers of coke, 
however, have the upper hand, and when their supply is short of 
the demand, and they have no trouble to realise the high prices 
which they ask, they are not ag es to offer their coke at less. 
Heavy demands are made on the cokemakers, not only by local and 
West Coast pig iron makers, but also by exporters ; indeed, the 
requirements of foreign countries were never known to be so large. 
Durham coke makers are in no wise inclined to concede anything 
to the local pig iron makers, and if they will not give the prices 
there is no difficuity in finding customers abroad who do not hesitate 
about paying what isasked. There is not much coke available for 
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sale for early delivery, and very few contracts have as yet been 
made for coke to bedelivered over next half year, as the consumers 
prefer to wait till the last moment, so as to be ready to avail them- 
selves of any alteration in prices in their favour, though these do 
not appear very likely without something unforeseen occurs to 
cause the demand to slacken. 

The makers of Cleveland pig iron have this week been quoting 
69s. per ton for early f.o.b. deliveries of No. 3 Cleveland é. M.B. 
pig iron, and have realised this, though in the early part of the 
week some of the producers took 68s. 6d. for small lots for delivery 
at once, and this was the price that was generally asked by second 
hands. Where buyers want iron for forward delivery, they offer 
such low prices that producers will not for a moment entertain 
their offers, as they believe that in August, when the autumn 
demand for the Continent sets in, things will move again 
in their favour. No. 4 Cleveland foundry iron is sold at 
67s. 6d., and grey forge at 67s. This week Mr. James 
Bowron, the managing director of the Alabama Coal and Iron 
Company, has been visiting this district on a business tour. He is 
a native of Stockton-on-Tees, and was well known in the iron trade 
of Teesside a quarter of a century ago, when he went over to America 
to take charge of the works which he now represents, and which 
were established by British capitalists, most of them connected with 
the North of England. Of late years the Alabama Company, which 
are said to produce the cheapest pig iron in the world, has com- 

ted strongly with British iron in various markets, and some has 

en sent to this country. 

Hematite iron prices in this district have been very well main- 
tained, and have been kept up, notwithstanding the strong fall in 
the quotations for other descriptions of pig iron. While Cleveland 
iron has dropped 10s. per ton, East Coast hematite has not fallen 
more than about ls. 6d. per ton, and warrants have for 
some months past ceased to be quoted ; indeed, there are now 
only a few hundred tons held. Mixed numbers are quoted by 
most of the makers at 87s. per ton, but some has been sold by 
producers, as well as by merchants, at 86s, The increasing cost 
of production compels makers to keep up their prices. Most 
merchants now quote 21s. 6d. per ton for their Rubio ore delivered 
at the maker’s wharf, which is the highest price known for many 
years, the rise having been brought about by advances in the rates 
of freight, and these again have been due to the withdrawal of a 
good many steamers from the ore trade, so that they may be 
placed in the more remunerative Baltic trade. Within a week the 
rate from Bilbao has been raised 1s. 6d. per ton. Still, in spite of 
this, the East Coast makers are better situated than their competi- 
tors on the West Coast, for the latter are taking less for their 
iron, whereas it must cost them more to make it, seeing that their 
ore costs them as much, while the coke, which is largely obtained 
from Durham, costs 5s. to 6s. per ton more for carriage alone. 

The exports of pig iron from the Cleveland district this month 
have been quiet ; up to Wednesday night they reached 89,985 tons 
as compared with 89,165 tons last month, and 115,317 tons in June, 
1899, to 27th. The falling off from last year is due chiefly to lessened 
deliveries to Scotland and Wales. As compared with the March 
and April returns this year, this month’s figures are distinctly dis- 
appointing. The stock of Cleveland pig iron in Connal’s public 
warrant stores has been reduced to 14,534 tons, a decrease this 
month of 6254 tons ; of hematite pig iron 755 tons only are held, 
1722 tons having been taken out this month. 

The manufactured iron and steel industries continue well 
occupied, but there isa decided dearth of fresh orders, and con- 
sumers are holding off on the chance of prices being reduced here 
as they have been in some other districts. In most branches in 
this district no alterations have been made in quotations for some- 
thing like three months. Common iron bars are at £9 10s.; best 
bars, £10; iron and steel ship angles, £8 7s. 6d.; iron ship plates, 
£8 10s.; and steel ship plates, £8 7s. 6d., all less 24 per cent. f.o.t. 
Heavy steel rails are in slight request at £7 10s, net at works. 
There are reports that American steel plates are to be sent to this 
district, and inquiries are being made for steamers to convey some 
3500 tons across. 

The subject of the establishment of armour plates on Teesside 
is still talked about, the experts who were sent over to America 
having returned, but nothing definite can yet be learned as to the 
proposal. 

The engineering and shipbuilding industries are decidedly 
slacker than they were, though still well employed, and the 
action of the men in regard to overtime will be less severely 
felt than if it had been taken some months ago. The members of 
the Amalgamated Society of Engineers on the North-East Coast 
from Monday last have ceased to work overtime, because the 
employers refuse to receive another deputation regarding an 
application for increased wages. The original application was 
made some six months ago. The dockers at Middlesbrough are 
still on strike, and have caused much loss and inconvenience to 
shipowners, some of whom have diverted their vessels to other 
ports. Another large engineering ‘‘combine ” has been announced, 
and there is no reason to doubt the accuracy of the statement. 

The coal trade is remarkably firm and active, indeed the demand 
exceeds the supply, particularly this week, when a large number of 
collieries in the Tyneside district are idle because of the Newcastle 
races. Prices tend upwards. The tenders just accepted by the 
North-Eastern Railway for the next half-year’s supply of locomo- 
tive coal are at the highest price which the company has ever paid 
for contracts—l6s. per ton. The company is raising its rates 
for the carriage of coal, for the owners of all collieries in North- 
umberland and Durham have received notice that on and after 
August Ist the rates on all coal for shipment will be further 
increased by 5 per cent. Best steam coals are now quoted at 
17s. 6d. per ton, f.o.b., and smalls at 13s., while for gas and coking 
coals 17s, is the figure. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market is in quite an abnormal condition. 
It appears to be approaching a state in which there can hardly be 
any free business. The warrants in circulation are comparatively 
limited, and they seem of late to have got into few hands, In 
these circumstances speculative operators run great risks, and 
when they are caught short they have to pay to get out of their 
trouble, sometimes very dearly. 

On one or two days this week prices went up generally against 
buyers of pig iron, not on account of there being any specially great 
demand, but because warrants had to be purchased at almost any 
price to meet current requirements. Business has been done in 
Scotch warrants from 66s. 8d. to 68s. 7d. cash, and 66s. to 68s. one 
month. There is scarcely anything doing in Cleveland iron in this 
market. A small quantity of this class of iron changed hands at 
68s. cash. Cumberland hematite warrants have sold from 79s. 6d. 
to 84s. cash, 79s. 103d. for delivery in sixteen days, and 80s. to 
80s. 44d. one month. It will be seen that the variations in price, 
especially as regards hematite pigs, are so great as to be quite in- 
consistent with a free and safe business being done. 

The prices of the special brands of makers’ pig iron have varied 
somewhat since last week. Govan, No. 1 is quoted f.o.b, at 
Glasgow, 7s.; No. 3, 69s, 6d.; Carnbroe, No. 1, 75s. 6d.; No. 3, 
71s. 6d.; Clyde and Calder, Nos. 1, 86s.; Nos. 3, 76s.; Summerlee, 
No. 1, 89s.; No. 3, 77s. 6d.; Gartsherrie, No. 1, 86s. 6d.; No. 3, 
76s. 6d.; Coltness, No. 1, not quoted; No. 3, 77s.; Glengarnock, 
at Ardrossan, No. 1, 82s. 6d.; No. 3, 75s.; Eglinton at Ardrossan, 
or Troon and Dalmellington at Ayr, Nos. 1, 76s. 6d.; Nos. 3, 
74s.; Shotts, at Leith, No. 1, not quoted; No. 3, 77s. 6d.; 
Carron, at Grangemouth, No. 1, 88s.; No. 3, 78s. 

Owing to the scarcity of hematite pig iron, prices of the Scottish 
make have been tending upwards. Merchants have this week 


quoted 85s. for delivery in railway trucks at the steel works, but 
it would occasion little surprise were the price to go higher. 


There are eighty-five furnaces in blast in Scotland, compared 
with eighty-three at this time last year, and of the total forty are 
roducing hematite, thirty-nine ordinary, and six basic iron. 
e production is not nearly sufficient to meet current wants, so 
that the withdrawals from store continues on the same scale as 
before. In the course of the last six days the stock in Connal and 
Co.'s Glasgow stores has been reduced 4656 tons, bringing down 
the total to 113,537 tons. ‘ 

The shipments of pig iron from Scottish ports in the past week 
reached 8286 tons, compared with 4602 in the same week of last 
year. Of the total there was despatched to Italy 2050 tons ; 
Holland, 650; Germany, 386 ; South America, 100; Canada, 40 ; 
United States, 10; India, 45; France, 30; Russia, 60; Belgium, 
320; Spain and Portugal, 91; China and Japan, 110; other 
countries, 85; the coastwise shipments being 3964 tons, against 
1405 in the same week of 1899. 

With reference to the manufacturing departments of the trade, 
there is a fair amount of work on hand, but there is almost 
universal agreement in the statement that new orders are scarce. 
In shipbuilding material, for example, there is a great lack of 
inquiry, and it is believed that this cannot fail ere long to tell 
adversely on business, at least in the West of Scotland. Makers 
of iron and steel have, truth to tell, been rather indifferent as 
regards new work, feeling that the cost of production, owing to the 
very high prices of fuel and other causes, is too high to admit of 
profitable working. The prices of American steel are again 
very materially lower. 

There is, so far, no abatement of activity in the coal trade. In- 
deed, the coal shipments in the past week from Scottish ports are 
so large that they establish a new record among weekly aggregates. 
They amounted to 261,248 tons, compared with 222,729 in the 
preceding week, and 214,731 in the corresponding week of last 
year. For all descriptions of coal the demand is fully maintained. 
There has, indeed, been considerable anxiety on the part of 
shippers to have their wants supplied previous to the trade holi- 
days, which are just about to begin. the f.o.b. prices of shipping 
coal are higher than last week. Main coal is quoted f.o.b. at 
Glasgow, 14s. 3d. to 14s. 6d.; steam, 15s. splint, 15s, 9d. to 
l6és.; and ell, 15s. 6d. to 16s. 6d. per ton. There is at present 
little prospect of easier prices for coals. Household sorts are 
charged the highest rates quoted, and it is feared that they may 
go higher still. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


SURPRISE continues to be expressed in well-informed quarters 
at the price agreed upon for the sale of the Dowlais steel works and 
collieries. Many years ago Dowlais Works and their exis‘ing col- 
lieries, with their great extent of underground plant, were cur- 
rently valued at two millions sterling. Since then the establish- 
ment of another Dowlais by the sea has been carried out at an 
expenditure which would have wrecked even a large capitalist. 
In fact, so great was the outlay, with the bad foundation for heavy 
machinery, that the wisdom of having begun it was several times 
the subject of discussion in the first quarters. Following came 
the costly sinking at Abercynon, the deepest part of the coal 
measures, with its great water difficulties, only overcome by the 
best of mining skill and at great cost. Some day figures may be 
given illustrating these facts. Now I can only give the leadi 
opinion of the district that the Birmingham authorities have ha 
a great bargain. 

Welsh sites continue in favour. In the Barry district I hear, 
on excellent authority, that it is intended to establish a branch of 
the Birmingham Patent Shaft and Axle Company’s works. 
Negotiations have been opened, and are understood to be nearly 
completed for the acquisition of the necessary land. One fact 
commented upon is that here again Lord Wimborne is interested, 
the land being the property of his heir. Ironworkers are now as 
fully satisfied as the colliers with their respective sliding scales. 
A few days ago the Iron and Steel Sliding Scale Committee met at 
Abergavenny, and the examination of books was decided to justify 
an advance of 6? per cent. on and from the Ist of July. The 
working of scale benefits a large number of “tradesmen” and 
outside workers connected with the iron and steel works, as well 
as the ordinary steel and iron workers. 

The steelworkers in the Swansea district are to receive a 5 per 
cent. advance from July Ist. This will total 10 per cent. during 
the year so far. 

Work continues abundant, and the make of rails, bars, fish- 

lates, billets, and blooms quite up to late averages. There is of 
fate a steady arrival of pig iron from northern ports, and ore from 
Swansea last week imported close upon 4000 tons of pig 
I note that during the last year the import 
oti and 173,000 


Spain. 
iron and scrap steel. 
of iron ore to Cardiff has been 416,000 tons from 
tons from Almeria. 

Some furnaces have been idle in the Swansea district ; two at 
the Upper Forest Works. Cwmbwila and Duffryn both were 
smelting. Several tin-plate mills were reported idle during the 
week, and partial inactivity may be expected until the questions 
at issue are settled. 

As one might have expected, the high prices of pitwood at the 
Welsh ports have led to greatly increased import. e chief ports 
on Friday and Saturday last received twenty cargoes from France, 
Spain, and Ireland. The extent of the pitwood trade with Cardiff 
is shown by Cardiff Chamber of Commerce returns, 442,000 tons 
coming from Bordeaux, and 60,000 from Pantliac last year. Prices 
in Cardiff are now down to 20s, 

The coal trade continues buoyant. During last week Cardiff 
exports were large. One large cargo of 7000 tons left for India, 
several for Port Said, one of 9000 to Colombo. The Swansea total 
coal exports exceeded 53,000 tons, and, amongst these, important 
consignments were for San Francisco, North America, and France. 
Newport despatched close upon 75,000 tons foreign, but the coast- 
wise was limited to 13,082 tons. Genoa continues to be a large 
buyer of Welsh coal. Last year’s returns of imports fro:n Cardiff 
were 1,384,000 tons. Only three cargoes of coal were received by 
Genoa from America last year. 

Steam coal this week is reported in strong demand, and good 
inquiries for forward shipment. There is also a steady request 
for Monmouthshire semi-bituminous, and even best house coals 
keep firm and in demand, chiefly owing to the unusual coldness of 
June. 

Closing coal prices at Cardiff this week were as follows :—Best 
steam, 23s, to 24s.; best seconds, 21s. 6d. to 22s. 6d.; ordinary 
seconds, from 20s. 6d.; drys, 20s. to 21s.; best small, 15s. 6d. to 
15s. 9d.; seconds, 15s. to 15s, 3d.; inferior, 14s, to 14s, 6d.; best 
Monmouthshire large, 21s.; seconds, 18s, 9d. to 19s.; best house- 
holds, 21s. to 22s.; seconds, 18s. to 18s. 6d.; No. 3 Rhondda, 
22s, 6d. to 23s.; brush, 21s. to 22s.; small, 19s. to 20s.; No. 2 
Rhondda, 17s. 9d. to 18s, 3d.; through, 16s, 6d. to 16s, 9d.; small, 
14s, 6d. to 15s, 

Coke maintains its position, and notwithstanding the enormous 
increase of make, as shown by the principal makers in Monmouth- 
shire and South Wales, prices are very firm. One of the large 
producers, the Rhymney Iron and Coal Company, had a make 
last year of 37,823 tons. Fifty Coppée ovens were at work up to 
November, when a further thirty were put into operation. I 
noticed this as one instance. In all parts the make is large. Last 
quotations are :—Cardiff: Furnace, 33s. to 33s. 6d.; foundry, 
36s. to 38s. ; and special up to 45s. Patent fuel continues firm. 
Cardiff prices, 22s. to 23s. Pitwood 20s., ex ship. Iron ore, Car- 
diff and Newport, 20s. 6d. to 21s. for best ; Rubio, Tafna, 19s. 3d. 
to 19s. 6d. 

This week the long roll of foreign customers for Welsh coal 
receives an addition, an agent of the Japanese Government putting 
in an order for 30,000 tons—the beginning, it is understood, of a 
settled arrangement for steam coals. Government agents are also 


active for the British Admiralty, and substantial contracts are 
daily expected to be made. 

Swansea prices :—Anthracite, finest hand-picked, 22s. to 23s,: 
seconds, also hand-picked, 20s. to 2ls.: best large, 19s. to 20s.: 
rubbly culm, 11s. to ls. 6d.; steam coals, large, 22s. to 23s, 
seconds, 20s. to 21s.; bunkers, 16s. 6d. to 16s. 9d.; small, 14s, 6d. 
to 15s.; house coals according to arrangement. 

Patent fuel is in strong request. Last week the export was a 
good average. One day this week a cargo of 2000 tons went to 
Bona, 850 tons to St. Nazaire, 1593 to Charente, and 170 to 
Mortagne, so that a good total is expected for the week. Prices 


are 21s. 3d. to 22s. 6d. Coke, furnace, 30s. to 3ls.; foundry, 
32s, 6d. to 35s. Iron ores, Tafna, 21s.; Rubio, 20s.; pitwood, 20s, 


to 25s, 

The dockers’ strike at Bristol was not ended mid-week, but 
negotiations are active. It was stated that strong efforts are 
being made to bring the contending parties together, and hopes 
are held of a successful termination. This week forty dock 
labourers were sent to Bristol from Cardiff by the Shipping Federa- 
tion to unload two ‘blocked ” steamers. 

The see-saw character of pig iron continues. Last week’s prices 
fluctuated again, with a distinct tendency upwards. On ’Change 
Swansea mid-week it was stated that Scotch warrants improved 
3s. 6d. on the week, and on Monday this week was even 7d. better, 
Much satisfaction was expressed at the news that the notice of the 
tin-plate workmen, which would mature on the Ist of July, had 
been withdrawn. The statement made was: ‘That the difficulty 
had been satisfactorily settled, the men having been wise enough to 
withdraw their notice in the face of the unquestionable fact, stated 
by the chairman of the Association, that the condition of the trade 
did not warrant any advance.” 

On Monday the price of hematite was advanced 5s, It was a 
subject of favourable comment that in finished iron and steel 
business orders are plentiful. Prices all around show a rigidity, 
indicating an advance. Stocks of pig reduced last week to the 
extent of nearly 15,000 tons. 

Latest iron and steel quotations :—Pig iron, Glasgow warrants, 
67s. 11d. to 68s. 6d. cash. Hematite warrants, 80s. to 82s, fid., 
85s. buyers, 84s, sellers, for mixed numbers f.o.b. Cumberland 
according to brand. Welsh bars, £9 10s. to £9 15s.; angles at 
usual extras f.o.t. at works. Sheet iron £10 17s. 6d. to £11, 
Steel sheets, £10 15s. to £11, with usual extras for higher gauges, 
Steel rails, heavy sections, £7 7s. 6d. to £7 10s.; light, £8 10s. to 
£9 15s.; sleepers, angles, channels, according to specitication. 
Bessemer steel, tin-plate bars, £7 5s.; Siemens best, £7 7s. 6d., 
all delivered in district net cash. Tin-plates: Bessemer steel cokes, 
15s, 6d. to 15s. 9d. Siemens: coke finish, 15s. 9d. to 16s.; ternes 
per double box, 28 by 20 C., 30s. 6d. to 33s, 6d. to 34s. ; best 
charcoal, 16s. to 16s. 9d. Big sheets for galvanising, 6ft. by ‘ft. 
by 30 g. per ton, £15 to £15 5s,; finished blade plate, £12 2s. 6d. to 
£12 5s.; Canadas, £11 12s, 6d. to £11 15s.; galvanised sheets, 24 g., 
£15 to £15 10s. Block tin, £145 to £132, Spelter, £19 15s. Lead 
£17 12s. 6d. Copper, Chili bars, £71 10s. 

One of the strongest contests of late years in which the indus- 
trial owners of the Cardiff and surrounding district are deeply 
interested—‘‘ Cardiff and the Electrical Supply Bill”—is now 
before the House of Commons, and its course is being watched 
with the keenest interest. The local authorities of Cardiff, Barry, 
Swansea, and Newport are in opposition. 

As I close my despatch a good deal of satisfaction is being ex- 
pressed throughout the tin-plate district that the crisis which 
threatened to bring about widespread disaster is averted. No 
hitch is expected, and a formal settlement is now looked upon as 
certain. This will give vigour to the industry, and strengthen the 
wise policy hitherto pursued by the leading spirits of the trade 
in opening up fresh markets. Shipment of plates last week were 
47,872 boxes, and receipts from works 62,703 boxes, leaving stock 
at 199,428 boxes. Vessels are loading for New York, Russia, 
Mediterranean ports, and others. 


THE NEWPORT HARBOUR COMMISSIONERS’ 
: WEEKLY TRADE REPORT. 


* STEAM coal continues in good request, and prices are very firm. 
House coal keeps in good demand, with prices firm. Exports for 
week ending June 23rd were :—Coal, foreign, 74,898 tons ; coast- 
wise, 13,082 tons. Imports for week ending June 26th were :— 
Iron ore, 5900 tons ; pig iron, 1850 tons ; scrap, 420 tons ; tin bars, 
2712 tons ; pitwood, 6371 loads ; 1 cargo rae and 2 timber. 

Coal: Best steam, 21s.; seconds, 19s.; house coal, best, 18s.; 
dock screenings, 15s.; colliery small, 14s. to 14s. 6d.; smiths’ 
coal, 16s. 6d. to 17s. Pig iron: Scotch warrants, 69s. 2d.; hema- 
tite warrants, 84s. f.o.b. Cumberland; Middlesbrough, No. 3, 
67s. 7d., prompt. Iron ore: Rubio, 20s. 6d. to 21s.; Tafna, 19s. 
6d. to 20s. Steel: Rails—heavy sections—£7 7s. 6d. to £7 10s.; 
light ditto, £8 10s. to £9 10s. f.o.b.; Bessemer steel tin-plate bars, 
£7 5s.; Siemens steel tin-plate bars, £7 7s. 6d.; all delivered in the 
district, cash. Tin-plates: Bessemer steel, coke, 15s, 6d. to 
15s. 9d.; Siemens coke finish, 15s. 9d. to 16s.  Pitwood, 20s. 
London Exchange Telegram: Copper, £71 15s.; Straits tin, £143. 
Freights very firm. 


TRADE AND BvsINEss ANNOUNCEMENTS.—The Lorain Steel 
Company have removed their offices from Billiter-square-buildings, 
to 29, Great St. Helens, London, E.C. 

IMPORTANT WORKMEN'S COMPENSATION CasE.—In Powell 
v. Main Colliery Company,” the House of Lords, on Tuesday, 
determined the vexed question as to the meaning of the 
word ‘‘claim” for compensation in Sub-sec. 1 of Sec, 2 of the 
Workmen’s Compensation Act. Does ‘‘claim” mean expression 
of intention to demand compensation, or does it mean the actual 
commencement of proceedings? The Court of Appeal in this 
case some time ago took the latter view. The House of Lords have 
reversed this decision, and have held that notice of intention 
having been given within the statutory six months, the claimant 
was not barred, because he had not commenced his proceedings 
until after that time had elansed. 


THE Gas CoMMITTEE OF THE LEEDS CorPORATION.—At a meet- 
ing, held this week, tenders for the supply of coal for the 
nine months from October to June next were opened. Offers were 
made for very large quantities, amounting to probably 75 per cent. 
more than the Committee will require. The conditions attached to 
the tenders varied considerably. Some firms tendered under the 
West Yorkshire Coalowners’ new scheme, others submitted condi- 
tions of their own, and a number accepted the form of tender 
provided by the Committee. Although the colliery proprietors did 
not agree with regard to the conditions, there appeared to be 
remarkable unanimity as to prices, the tenders showing an 
average advance of not less than 5s. per ton upon last years 
figures. 


DARTMOUTH AS A REPAIRING Port.—A smart piece of work has 
just been done by Simpson, Strickland, and Co. Limited, of Dart- 
mouth, which shows that this port is well able to cope with break- 
downs. Thes.s. Telde, owned by Messrs. Forward Brothers, arrived 
at Dartmouth on Sunday, June 24th, with the steam chest cover 
of the high-pressure cylinder broken, The repair work was put in 
the hands of Simpson, Strickland, and Co., Limited, and at mid- 
night on Sunday this company began to take off the damaged 
cover. This was taken up to the works, and a new cover cast from 
it—weight of casting 64 cwt.; this was then machined, and was put 
on board the vessel about 8 p.m. on Tuesday, June 26th, was 
screwed up in place by 9 p.m. ready for steam, and by 10 p.m. the 
workmen left the ship, having waited an hour to see the cover 
warmed up safely. The total time taken when work was started 
till the fitters left the ship was only forty-six hours, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 

THOUGH the general position of the iron busi- 
ness has not improved upon the week, there was 
yet, here and there, a better demand felt for 
some special articles, and the inquiry for pig iron 
has been more lively than in the preceding weeks. 
As the production of the blast furnace works is, 
on the whole, lower than consumption, and as 
coal is showing a marked upward tendency, 
quotations for crude iron have been raised about 
M. 4°50 p.t. in the course of the last week. Cur- 
rent list rates for forge pig are M. 92 to 93°50 p.t.; 
Bessemer, M. 93 p.t.; basic, M. 90 to M. 91 p.t., 
which is about M, 2 p.t. more than was quoted a 
few weeks back. In cases where consumers have 
been specially anxious to secure supplies in pig 
iron, even higher prices are reported to have been 
granted. Total production of pig iron in Ger- 
many up to end of June is estimated to amount 
to 563,000 t., which would be 25,000 t. less than 
consumption for the same period. 

With regard to the manufactured iron business, 
although activity is pretty fully sustained in the 
leading branches, the position all through is not 
so strong as it has been. The mills engaged in 
the production of heavy plates are reported to be 
still briskly engaged, especially in Silesia, where 
the local demand for that article continues lively. 
Little business is, however, done on foreign 
account. The engineering trades, both in Rhein- 
land-Westphalia and in Silesia, are very busy, 
and the outlook in this branch of the iron 
industry is fair. 

All classes of engine fuel are in vigorous 
demand, and there have also been rather more in- 
quiries coming in for house coal, and with regard 
to the business in coke only the most satisfactory 
accounts can be given. The production of coal 
and coke in the Ruhr district from the Ist to 15th 
of present month was 1,754,650 t., or 152,580 t. 
per day, against 1,837,030 t., or 146,960 t. per 
day for the same period last year. Inthe Saar 
district deliveries of coal and coke have amounted 
to 255,619 t. during the period above mentioned, 
against 275,060 t.; in Upper Silesia, 60%,940 t., 
against 665,830 t.; and in the three districts to- 
gether 2,614,200 t., against 2,777,920 t. for the 
same period the year before, 

Inland competition being very strong, and the 
tone all round somewhat fluctuating, quotations 
for raw and finished iron have naturally been in- 
clined to go down here and there on the Austrian 
market. The present basis quotation for bars is 
10H. per 100 kilos., free{Vienna ; while in 1899, 
10°25t. per 100 kilos. was given, and in the two 
preceding years 10°50fl. had been quoted. Ger- 
man bars of the same quality that are being im- 
ported to Austria realise 15tl, to 164. per 100 kilos., 
while in 1899 they were sold at 11fl. to 12°50fl. per 
100 kilos. In the manufactured iron trades of 
Austria-Hungary a pretty regular business is 
being done, but’there is, of course, much room for 
improvement. 

Coal is in extraordinar'l; good request, and it is 
very difficult to get fresh supplies, although the 
pits are doing their best to raise the output, 
which is still lower than consumption. 

The situa_‘on of the Belgian iron market can- 
not be reported to have in any way improved since 
last week. On the contrary, the downward ten- 
dency is to all appearance becoming more general. 
Merchant bars, No. 2, have been reduced on 200f. 
p.t., while some weeks ago 225f. p.t. was officially 
quoted, Plates of all descriptions have hitherto 
met with a fairly strong demand, and the tone 
of prices was remarkably firm in most instances. 

here is but little strength shown onthe French 
iron market so far as the business in bars and 
girders is concerned, and producers have been 
compelled to go down with their quotations ; it 
has been arranged that for the present 275f. p.t. 
will be quoted for merchant bars, and 240f. p.t. 
will be the price for girders. Old iron rails have 
been pretty firm, realising on an average 145f. 
p-t., although less was taken, but prices never 
went below 140f. p.t. New steel rails, on the 
other hand, are anything but firm, the price of 
230f. p.t. that is generally quoted being but the 
nominal price, sellers willingly taking less. 

The layers of nickel in the French colony, New 
Caledonia which cover 700,000 hectares, would be 
of much greater importance if the want of miners 
did not prevent their being properly worked. It 
has now been reported that the Governor of New 
Caledonia intends to have 3000 miners and their 
families sent over from France, the costs of the 
passage, house-building, &c., which would amount 
on about 2°5 million francs—10,000 persons at 
150f.—would have to be paid by the French 
Government, New Caledonia, and a the miners 
themselves, 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 23rd, 1900. 

GENERAL business conditions show some im- 
provement, as indicated by bank clearings, rail- 
road traffic, and general business. Prices are 
creeping downward, and retailers report an un- 
precedented distribution of goods, but they are 
not replacing goods, and will not until obliged to 
do so. Wholesalers and jobbers are not resisting 
the readjustment of prices in progress, recognis- 
ing as they do that until prices are at a legiti- 
mate level, that business will continue of unpre- 
tentious dimensions. Banking interests continue 
to comment upon the large volume of idle money 
and the low rate of interest. Stocks and bonds are 
inactive because of the general apprehension pre- 
vailing that nowis a good time to keep under cover. 
The Treasury Surplus is growing rapidly, and to 
prevent a consequent stringency governmental 
obligations are to be purchased. 

There is nothing new in the iron trade 
beyond the readjustment of prices. The mill 
men want more pay, but will not get advances in 
view of declining prices. The usual summer sus- 
pension may be prolonged, to allow the market to 
catch its breath. The market is not in a bad 
way. Business will be all right as soon as prices 
are all right. The big combines have almost 
absolute control, and will touch the button to 
decrease production, as decrease is required. The 
refusal of rail makers and billet manufacturers to 
pull prices down is not clearly understood, but the 


feeling is the forces at work will level down these 
prices as well as all others. 

Railroad companies are ordering railroad equip- 
ment as fast as orders can be — Among 
recent large orders is one for 1 cars for the 
Erie Railroad—steel cars, of course. A rush of 
smaller orders is crowding car-building capacity. 
Gross earnings of 120 railroads for the month of 
May show an increase of 10°67 per cent. over 
May, 1899. This gain has been made in the face 
of smaller movements of grain, cotton, and live- 
stock, Our people are looking after their share 
of business in the Guayaquil-Quito Railroad, 
which calls for 30,000 tons rails and 15,000 tons 
bridge iron. Rail makers booked transatlantic 
orders for steel rails this week for 10,000 tons. 
Further orders are pending. 

Russian engineers are here purchasing electric 
lighting plants. While Germany is not buying 
raw iron or steel, a great deal of urgent inquiry 
is coming for agricultural hinery, hi 
tools, electrical equipments, and other finished pro- 
ducts. The established American agencies at 
Berlin and Hamburg are doing well. Smaller 
goods, such as railway supplies, typewriters, 
sewing machines, cash registers, and a lot of stuff 
like this, is meeting with marked attention. A 
strong effort is being made to divert the exporta- 
tion of wheat from the Central West by way of 
Gulf ports instead of by way of New York. Itis 
expected to export 100,000,000 bushels by these 
new routes. A great deal of railroad capital is 
being invested in the South West and Mexico. 
One new trans-continental route will soon be 
started, with a railroad terminus at Zopolobampo 
harbour. The purpose is to develop the North 
and South Pacific Coast, and to establish ship lines 
to the Orient, the capital for which is already 
arranged for. The low rate of interest is en- 
couraging a good many new enterprises. Such 
rates will probably continue indefinitely. The 
general outlook is good, and the presidential 
campaign will do less damage than usual. 


LAUNCHES AND TRIAL TRIPS. 


CLEMATIS, steel screw steamer ; built by, Tyne 
Iron Shipbuilding Company, Limited; to the 
order of, Société Anonyme des Produits Res- 
nieux, of Antwerp; dimensions, 318ft., 43ft., 
27ft. 6in.; engines, triple-expansion, 24in., 39in., 
64in., by 42in., pressure 1601b.; constructed by, 
Wallsend Slipway and Engineering Company ; 
launch, June 13th. 

HEATHCRAIG, steel screw steamer; built by, 
Craig ; Taylor, and Co.; to the order of Deas, 
Foster, and Co.; dimensions, 372ft., 48ft., 
30ft. llin.; to carry, 7100 tons deadweight ; 
engines, triple-expansion ; 25in., 42in., 68in., by 
48in., pressure 180 lb.; constructed by, North- 
Eastern Marine Engineering Company ; trial 
trip, June 14th ; 114 knots. 

STANHOPE, steel screw steamer; built by, 
Ropner and Son; to the order of, English and 
Co.; dimensions, 333ft., 46ft., 24ft. 9in.; to carry, 
4925 tons deadweight, L.S.F.; engines, triple- 
expansion, 1100 indicated horse-power, pressure 
210 lb.; constructed by, Blair and Co., Limited ; 
launch, June 15th. 

DaLesy ; built by, Ropner and Sons ; to the 
order of, R. Ropner and Co, ; to carry, 5 
deadweight, L.F.; engines, triple-expansion, 1200 
indicated horse-power ; constructed by, Blair and 
Co., Limited ; trial trip, June 16th ; 104 knots, 

CLAN LAMONT, turret steamer ; built by, W. 
Doxford and Sons; to the order of, Clan Line 
Steamers, Limited; dimensions, 366ft. 454ft. 
27}ft.; to carry, 5500 tons deadweight ; engines, 
—8 by, Doxford and Sons ; launch, June 
16th. 

CaROLUs, steel screw steamer ; built by, Laxe- 
vaags Engineering and Shipbuilding Company ; 
to the order of, John E. von der Ohs and Lund ; 
dimensions, 236ft., 31ft. 10in., 15ft. 8in.; to carry, 
1550 tons deadweight ; launch, June 16th. 

MAULE, twin-screw steamer; built by, John 
Reid and Co,, Limited ; to the order of, Mr. 
Thomas Dewsbury, for the Compania Sud Ameri- 
cana de Vapores ; engines, constructed by, Duns- 
muir and Jackson; launch, June 21st. 

RHODESIA, steel spar-deck steamer ; built by, 
Northumberland Shipbuilding Company, Limited ; 
to the order of, John Cory, and Sons, Limited ; 
dimensions, 370ft., 48ft., 30ft. 10in.; to carry, 
7000 tons deadweight ; engines, constructed by, 
North-Eastern Marine Engineering Company, 
Limited ; launch, June 21st. 


Royat METEOROLOGICAL SocteTy.—The second 
afternoon meeting of this Society for the present 
session was held on Wednesday, the 20th inst., at 
70, Victoria-street, Westminster, Dr. C. Theodore 
Williams, president, being in the chair. Mr, N. 
Marriott read a paper on “ Rainfall in the West 
and East of England in Relation to Altitude 
above Sea Level.” This was a discussion of the 
mean monthly and annual rainfall for the ten 

ears 1881-90 at 309 stations, which the author 

ad Lge. according to the altitude of the 
stations above sea level. The western stations 
were considered to be those which drained to the 
west, and the eastern stations those which 
drained to the east of the country. The diagrams 
exhibited showed that there is a general increase 
in the annual amount of rain as the altitude in- 
creases, and that the rainfall isconsiderably greater 
inthe west than in theeast. Themonthly diagrams 
brought out prominently some _ interesting 
features, among which were (1) that the monthly 
rainfall in the west is subject to a much greater 
range than in the east ; (2) that in the west the 
maximum at all altitudes occurs in November, 
but in the east it is generally in October ; (3) 
that in the west the spring months, April, May, 
and June, are very dry ; and (4) that both in the 
west and east there is a very great increase in 
the rainfall from June to July. A paper by Mr. 
J. Baxendell was also read, giving a description of 
a new self-recording rain gauge designed by Mr. 
F, L. Halliwell, of the Fernley Observatory, 
Southport. This rain gauge, which the author 
believes approaches very closely to an ideal 
standard, has also the merit of being constructed 
at a moderate price, 


THE PATENT JOURNAL. 
Condensed trom ‘The Klustrated Official Journal o 


Application for Letters Patent. 
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10,866. Fixinc PHOTOGRAPHIC Fits, 8S. Quincey, 
London. i 

10,867. Sapp, W. Lees, Salford. 

10,868. Winpow Sasues and Frames, W. May; London. 

10,869. AuTromatic CoupLines for Cars, A. Barker, 
Manchester. 

NEEDLEWORK, C. M. Hull, Chelms- 
ord, 

10,871. Cuttivator, F. F. Mote, King’s Lynn. 

10,872. Makinc Paper, W. Hepworth-Collins, Man- 
chester. 

10,873. Srgam GENERATORS, A. W. Cooper and J. 8. 
Greig, Dundee. 

10,874. TurBines, W. M. Walters, Liverpool. 

10,875. Borters, E. White, W. Harbinger, and J. F. 
Moore, Sunderland. 

10,876. WHEEL Brakk, E. G. Dowle and C. Jarrett, 
London. 

10,877. CHEESE-CUTTING Device, A. J. Porter, Chelms- 


ford. 
10,878. War Puzzie, R. R. Burt and W. B. Robertson, 


Edinbugh. 

10,879. MovaBLE Partitions fur Rooms, 8. Bridge, 
Birmingham. 

10,880. Macuines, J. and H. Wright, 
Keighley. 


10,881. Pressure Gavuces, W. H. Burden, Birming- 
am. 
10,882. Cream Cans, B. Draper and W. Dutton, Liver- 


pool, 

10,883. Canpinc Enoings, J. F. White, E. Holt, T. 
Priestman, and the Patent Conveyor Company, 
Limited, Bradford. 

10,884. Lec Protector or Pap, D. W. Winstanley, 
Liverpool. 

10,885. SteaM BorLers for Motor Veuicies, D. R. 

d, Glasgow. 

10,886. UmBreELLA Stanps, R. Rowbotham, Man- 
chester. 

10,887. Cuarrs, G. Schadt, G ‘ow. 

10,888. InKWELL, J. and A. Davies, Farnborough, 
Hants. 

10,889. STRAWBERRY Support, H. Low, Stirlingshire. 

10,890. Guarp for Exectric Trams, A. Hudson, 
Bolton. 

10,891. Figures for PLayinc Games, P. A. Altman, 
London. 

10,892. Conpuits for ELEctRIcAL CaBLEs, 8. Jevons, 
Birmingham. 

10,893. Vatves, T. E. Williams, Birmingham. 

10,894. OPENING VENTILATORS, W. M. Bear, Hailsham, 
Sussex. 

10,895. Jomnts of StonewaRE Pipes, R. Ewing, 
London. 

10,896. CINEMATOGRAPH MacHINE, W. Carter, London. 

10,897. PuncturE-pRooF Inset for PNEUMATIC TIREs, 
C. E. Chirney, London. 

10,898. SHirtinc Betts, A. G. Brookes.+{@. W. 
Pei ce aad C. D. Gilman, United States.) 

10,899. REFINING ANIMAL OILs, E. Rocco, London. 

10,900. Arr G. D. Howard.—(J/. Cormack, 
Newfoundland.) 

10,901. RincinG Brits, H. K. Harris, London. 

10,902. Dygine, R. B. Ransford.—(L. Cassella aad Co., 
Germany.) 

10,903. RECOVERING WATER from Waste Gases, W. G. 
Armstrong, Whitworth, and Co., Limited, and E. L. 
Orde, London 

10,904. CASH-REGISTERING MACHINES, The Empire Cash 
Register, Limited, and N. Collins, London. 

10,905. FounTarn Pens, 8S. M. and E. E. Salisbury, 
London. 

10,906. Goons, M. A. Kennedy, London. 

10,907. Borries, L. Grote, 
London. 

10,908. PHorocRaPHic Cameras, The Tella Camera 
Company, Limited, and A. L. Adams, London. 

10,909. A1r-TIGHT Cans, J. H. Wright and F. Baker, 
Birmingham. 

10,910. VaLves for Pyeumatic Tires, W. J. Lloyd and 
W. Priest, London. 

10,911. AIR-COMPRESSING Pumps, W. J. Lloyd and W. 
Priest, London. 

10,912. ManuracturE of Soap, T. P. fu Riccardo, 
London. 

10,913. Stop-MECHANISM for PHoTocRaPHs, H. H. Lake. 

T. S. Parvin, United States.) 

10,914. Lirepoats, H. H. Lake.—(A. F. Didot and T. 
J. Hill, United States.) 

10,915. Exrractine Zinc, J. L. Babé and A. Tricart, 
London. 

10,916. Furnaces, C. B. Thompson, London. 

10,917. CHocoLaTE Wrappers, Russ-Suchard et Cie, 
London. 

10,918. GLanps for VaLvgs, C. S. Madan, London. 

10,919. Sicuts for Guns, G. 8. Clarke, London. 

10,920. ADVERTISING SANDWICH Boarps, E. G. Banks, 


ndon. 

10,921. TREATING F#cat Matrers, C. Lehmann and F. 
Neumeyer, London. 

10,922. Lawn Weepers, A. Burson, H. M. Thompson, 
W. M. Harbison, and 8S. Gamble, London. 

10,923. CoLour PuorocrapHy, A. Sauve, London. 

10,924. Gaskous FL uips, G. James, 
London. 

10,925. Decompostnc ALKALINE, W. P. Thompson.— 
(Litzelmann and Tailfer, France.) 

10,926. Preventinc Liquips from Taps SPLASHING, 
W. P. Thompson.—(@. Abraham, France.) 

10,927. CerEAL Foops, W. P. Thompson.—(7he Battle 
Creek Pure Food Company, Jimited, United States.) 
10,928. WeLpLEss Metat Tuses, W. P. Thompson.— 

(C. Ciangherotti, Italy.) 

10,929. CHARGING VEssEL Caps with Corks, W. P. 
Thompson.(The American Stopper Company, 
Limited, United States.) 

10,980. Letrer CHaracTEeR, C. Dittmann and A. 
Schiitze, Liverpool. 

10,931. MANUFACTURE of Batus, W. W. Chapman, 
Liverpool. 

10,932. Frepinc Borters, E. Shackleton and F. 
Flather, Liverpool. 

10,933. Looms, H. R. Ross, Manchester. 

10,934. PLeasuRE Boats, &c., V. Demoulin, London. 

10,935. ComBINED RuppER and V. Demoulin 
London. 

10,936, ATTACHING Buttons to ARTICLES, F. M. Symonds, 
London. 

10,937. Wrxpow SasH Fasteners, W. Rundell, 
London. 

10,938. SHakinc Straps fur Looms, O. Hoffman, 


ndon. 
10,939. The “‘Narter,” L. Mahoney, London. 


16th June, 1900. 


10,940. INCANDESCENT ELEctrRic Lamps, J. Swinburne, 
London. 

10,941. Crear, T. Riley, jun., London. 

10,942. Furnaces, J. 8S. D. Shanks and J. M. Cormac, 
Belfast. 

10,943. ELevatinc Apparatus, T. Holme and J. P. 
Jorgensen, Dursley, Glos. 

10,944. Teapot, A. J. Hayward, Melton, near Wood- 
bridge, Suffolk. 

10,945, Automatic Siuick GatTE, J. E. Willcox and A. 
Gross, Birmingham. 

10,946. AUTOMATICALLY CouPLING RaILway Wacons, 
J. Darling, Glasgow. 

10,947. Teapots, A. J: Wade, Stoke-on-Trent. 


10,948. Pistons, J. Butterworth and R. Tonge, Man- 
chester. 

10,949. Carpinc Enoines, J. M. Hetherington, Man- 
chester. 

10,950. Burtpine of Cavity Watts, T. Taylor, Man- 
chester. 

10,951. WaterPrRoor Heap Coverines, W. Hislop, 
jlasgow. 

10,952. Stor Vatves, 8S. E. Alley, Glasgow. 

10,953. PorTaBLe T1LE Heartus, W. McCaig, Glasgow. 

10,954. Macuine for “‘Cutrinc-out ” PLants, A. Lewis, 
Gayton Mills, near King’s Lynn. 

10,955. Im1raTion Woop, L. H. Stevens, Leeds. 

10,956. ToBacco SMOKING Pirgs, T. Bowyer, London. 

10,957. Kerries, R. Macpherson, Glasgow. 

10,958. Rack for Music Books, C. E. Stewart, Glasgow. 

10,959. Preumatic Tires, W. C. Wood, Windsor. 

10,960. ILLUMINATING ARTICLES, F. H. P. Berlyn, 
London. 

10,961. GENERATING Steam, M. P. Duggleby, London. 

10,962. Marine Sionats, R. E. B. Smith and F. A. 
Lidbury, London. 

10,963. CoLtars in Position, C. Cox, 
London. 

10,964. Roastinc Apparatus, A. J. Boult.—(J. L. H. 
Hinz, Germany.) 

10,965. Dust Protectors for Brarines, G. Maass, 
London. 

10,966. Motor Cycies, A. G. Couchman, London. 

10,967. StarTING Horse; at Races, C. A. Chapman, 
London. 

10,968. Lamp Wicks, H. Sarafian, London. 

10,969. CoupLinc for Stock, C. P. White, 
London. 

10,970. ELectric TELEGRAPHS, P. M. Justice.—(7The 
Rowland Telegraphic Crmpany, United States.) 

10,971. AvuToMaTIC GRaB, anson-Winn. 
London. 

10,972. Fastentna Lips of Packine-cases, 8. Raaen, 

ondon. 

10,973. PRESERVING MILK, T. K. Freeman, London. 

10,974. ELECTRIC ACCUMULATOR ELECTRODES, A. Ricks, 
Liverpool. 

10,975. CarriaGE Steps, G. F. Milnes, Liverpool. 

10,976. EQuaListnc DirFERENCES of STEAM Expansion, 
E. Konig, Liverpool. 

10,977. CoLourtnc Brass Opsects, D. Sinclair, Liver- 


pool. 

10,978. TurNTABLES for Raitways, N. Clegg, Man- 
chester. 

10,979. APPARATUS for ConvEyING LiquiD, P. Baumert, 
London. 

10,980. VARIABLE-SPEED GEAR, C. H. Murray, London. 

10,981. Ferrucrnous Nuc.erns, O. Imray.—(The Basle 
Chemical Works, Switzerland.) 

10,982. Drivinc MecuanisM of Motor Roap VEHICLEs, 
&c., P. A. Montauban and E. A. Marchandier, 
London. 

10,988. Strays, J. E. and A. G. Tonks and J. Burn, 
London. 

10,984. BACK-PEDALLING BRAKE Mecuanism, C. Hunt, 
London. 

10,985. Sopa, J. H. Wilkinson and J. H. Noad, 


mn. 
10,986. for VeHictes, &c., F. O'C. Prince, 
London. 
10,987. Supportinc AppaRaTus for CHILDREN, G. 
Damman, London. 
10,988. INDICATING PosiTion of SicNnaus, A. Seak, 
London. 
10,989. Enorngs, C. L. Charlopin, London. 
10,990. ADVERTISING Siens, A. C. Amy and H. Battams, 
London. 
10,991. TRANSFERRING CoaL, G. G. M. Hardingham, 
London. 
10,992. HanpDLING CINEMATOGRAPH Fits, H. Brehm, 
London. 
10,993. Gas GENERATORS, R. Haddan.—(The Adams and 
Westlake Company, United States.) 
10,994. Gas GenERaTors, R. Haddan.—(The Adams and 
Westlake Company, United States.) 
10,995. FasTenInG of Dress Guarps to G. W. 
G. Booker and H. Repenning, Birmingham. 
10,996. NasaL INHALER, R. H. Hodgson, London. 
10,997. PoTaTo-DIGGING Macutygs, D. O. J. von Gerlach, 
London. 
10,998. Basy SoorHers, W. G. Ingram, London. 
10,999. AUTOMATIC FIRE-ALARM APPARATUS, H. G. 
Lyngaas, London. 
11,000. WATER-TUBESTEAM GENERATORS, R. H. H. Marsh, 
London. 
11,001. Fastener for VrILs and Garments, C. Clegg, 
ndon. 
11,002. Borer Tubes, J. F. Petitpierre, London. 
11,003. ELtecrric Rartways, H. H. Lake.—(McElroy- 
Gruno Electric Railivay System, United States.) 
11,004. Cotzars, J. C. Liand, London. 
11,005. Exastic Tires for WHEELS, H. 8. Firestone, 
London. 
11,006. Batreriss, H. H. Lake.—(A. Reuterdahl, United 
States.) 
11,007. Construction of BREAKWATERS, E. M. L. Case, 
London. 


18th June, 1900. 
11,008. Boxers, A. and W. Marsh and J. B. Gough, Bir- 
mingham. 
11,009. Game Counters, W. Trewartha, Kingston-on- 


ames. 

11,010. Frre-rscapes, P. C. Thirion, Kingston-on- 
Thames. 

11,011. Switcues, H. W. Clothier, Fulwood Hope, near 
Sheffield. 

11,012. Currinc Strine or Wire, A. T. Taylor, Bir- 


mingham. 
11,013. CycLE Brak, H. Robinson and H. J. Milward, 


itech. 

11,014. FLooR MaTERIAL, W. T. Symons, Hayle, Corn- 
wall. 

11,015. WraTHER-PROOF Seat, M. Stanley, Birming- 
ha: 


m. 

11,016. Covertnc Rotiers, H. Vint and G. Hall, 
Bradford. 

11,017. Courtine Rartway Trucks, J. Gouldie, Car- 
lisle. 

11,018. Construction of CycLe Brakes, E. Taylor, 
Rushden. 

11,019. for OmnipusEs, N. K. MacKenzie, 
London. 

11,020. Lamps, W. M. Walters, Liverpool. 

11,021. Apparatus for STEERING Surps, W. M. Walters, 
Liverpool. 

11,022. Tram Raits, J. E. Macaulay, Dalkey, Co. 

bli 


in. 
11,023. PREVENTING BREAKAGE of Brackets, H. Scaife, 


igan. 

11,024. Swine Carr, E. Smith, London. 

11,025. Evecrric Apparatus for Liresuoys, H. Binks, 
London. 

11,026. Execrric Firtines, A. P. and G. C. Lundberg, 
London. 

11,027. HorsesHors, H. Wilkinson and E. Bedford, 
London. 

11,028. Pastry Boarp, H. M. Chapman, London. 

11,029. Srzam Packincs, J. Fennessy and M. Nolan, 


ndon. 
11,030. Securinc Pivuas in Bricks, 8. McDougall, 


Manchester. 
11,031. Apparatus for Propucixe Ort, J. Nicholas, 


Liverpool. 
11,082. Grip for Carriace Winpows, G. C. Smith, 


London. 

11,038. MaKING Saponackous Propucts, C. Weygang, 
Gravesend. 

11,034. WEARING AppaREL, F. J. Vant, London. 

11,035. Propuction of New CoLouRING Matters, H. 
E. Newton.—(Farbenfabriken vormals F, Bayer and 
Co., Germany.) 

11,036. APPARATUS for HOLDING CANDLES, E. J. Edwards, 
London. 

11,037. Typewriters, C. J. Boerescu, London. 

11,038. INTERNAL CompusTION ENcINEs, E. Koerting 
Londen, 
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11,039, Fotprne Seat, W. E. Brennand and W. H. Seller, 
London. 

11,040. Manuracturr of O. Imray.— 
(Farbererke vormals Meister, Lucius, and Briining, Ger- 
many.) 

11,041. ManuracturE of Brown Dyxsturrs, O. Imray. 
(Farbwerke vormals Meister, Lucius, and Briining, 
Germany. 

11,042. Dyrine, C. D. Abel.—(Actien-Gesellschast 
Anilin Fabrikation, Germany. 

ExtracTinG P. Jensen.—(0. Halvorsen, 
sorray. 

11,044. Briquetres, A. J. Boult.—(B. Menzel and 0. 

olf, Germany.) 

11,045. Cottars and Banps, H. Lahaye, 
London. 

TreEaMENT of Town Sewace, E. Burmeister, 

mdon. 

11,047. Apparatus for HoLpinc CANDLEs, R. Simmonds, 
London. 

11,048. Hoists, R. Grisson, London. 

11,049. INKsTaANDS and C. J. Holm, 
London. 

11,050. Macnine for Spreapinc Dunc, A. Priess, 


11,051. DEVICE for FItTERING WaTER, A. Harris, Liver- 


pool. 

11,052. Puzzies or Trick Drvices, M. A. Butler, 
London. 

11,053. Soap, C. Allworth, London. 

11,054. Macuine for Curtinc CLotn, N. Garland, 
London. 

11,055. Wasuine Woot, E. Maertens, London. 

11,056. Leap CoverEp H. Cassirer, London. 

11,057. ArmospHERIC Gas Burners, F. J. Beaumont, 
London. 

11,058. ATMOSPHERIC Gas BuRNERS, F. J. Beaumont, 
London. 

11,059. ArmospHERIC Gas Burners, F. J. Beaumont, 
London. 

11,060. ArmosPHERIC Gas Burners, F. J. Beaumont, 
London. 

11,061. Crusnine, P. U. Askham and W. F. Keevil, 
London. 

11,062. Typewritinc Macuiygs, J. C. Fell.—(H 
Seamans, and Benedict, United States.) 

11,063. Driving Mecuantsm for Motors, J. Delin, 
London. 

11,064. Guarp for Horses’ Baas, H. Bark, 
London. 

11,065. STRENGTHENING MuscLes of the Hanps, M. Tabor, 
London. 
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11,066. Cyrcies, F. W. Jones, London. 

11,067. TREATMENT Of Foop Propucts, G. J. Epstein, 
London. 

11,068. Strups for Garments, G. E. Osmond, Bir- 
mingham. 

11,069. CLoset Bastys, P. J. Davies, London. 

11,070. Ecastic Braceverts, A. Kiehnle, London. 

11,071. PIANo-LIKE INSTRUMENTS, G. Ritter, London. 

11,072. Partine Orr Tusrne, C. Rowson and J. Cundy, 
London. 

11,078. HurpLe Fastener, T. Booth, Ashton-under- 


Lyne. 
11,074. “ Dupzex” Bicycte Brakr, J. E. H. Colclough, 
Dublin. 
11,075. ORE - TREATMENT J. Fairlie, 


‘ow. 
11,076. Compositions, R. Hutchison, 
lasgow. 

11,077. Mercerisine YaRN, W. H. Crompton and W. 
Horrocks, Manchester. 

11,078. Mrvers’ Picks, G. 8. Waterfall and C. H. Woods, 
Sheffield. 

11,079. Prats, J. Tinsley and T. H. Words- 
worth, Manchester. 

11,080. Brencu-stop ApsusteR, &ec., J. Rennie, 
Glasgow. 

11,081. DistnrectING APARTMENTS, H. Ramsden, Man- 
chester. 

11,082. Encrve Packines, 8S. Redfern, Manchester. 

11,083. Boots, G. Moore, jun., Birmingham. 

11,084. Urtnazs, T. W. Twyford, Birmingham. 

11,085. IRON ORE-SMELTING APPLIANCES, E. T. Zohrab, 
Glasgow. 

11,086. Foc-sigNaLtinc Apparatus, A. Lovell, Kings- 
wood, near Bristol. 

11,087. ConTRoLLING Water Suppty, T. W. Twyford, 


Birmingham. 

11,088. Opentnc Skyiicut Sasges, A. A. Weir, 
Glasgow. 

11,089. Rait Bonps for PerMaNENT Ways, H. Fiedeler, 
Birmingham. 


11,090. Markinc H. B. Watson, 
London. 
11,091. Arr-prymnc Apparatus, J. Gayley, Liver- 


OL. 

11/02. Hotpine Neckties in Position, H. Fordwych, 
London. 

11,093. Covuptrncs for Rattway Trucks, 8. Miller, 
London. 

11,094. MaTCH-MAKING Macuines, J. A. E. Criswell, 
London. 

11,095. MATCH-MAKING Macuines, J. A. E. Criswell, 
London. 

11,096. InTeRLockinc Tires, &c., H. F. Webb, 
London. 

11,097. Evecrricat AccumuLators, H. Woodward, 
Birmingham. 

11,098. Motor, J. Ede and H. C. Clarke, Egham, 
Surrey. 

11,099. TarGets, J. Paterson, London. 

11,100. SHeet Metat Packine L. J. G. Delacre, 
London. 

11,101. MeasuREMENT of the Macnetic Properties of 
Tron and Steet, F. W. Le Tall.—(M. Walker, United 
States. 

11,102. Knirtinc Macatnes, H. A. Klemm and J. 
Kayser, London. 

11,103. Game, C. A. Pearson, Ltd., and E. K. Trevellick, 
London. 

11,104. Hanpte Bars, F. Sadler and E. R. Roberts, 
London. 

11,105. Rotary Enoryeg, D. M. Dearing, London. 

11,106. Set-orr for Rotary PRINTING MACHINES, A. 
Sauvée, London. 

11,107. Evectrric Patrerns for PuncHING MACHINES, 
E. Edwards.—(C. Handirerck, Germany.) 

11,108. for Picments, E. Beringer, 
London. 

11,109. ArtiricraL Trera, B. J. B. Mills.—(N. 7. 
Shields and G. F. Jernigan, United States.) 

11,110. Purirication of Water, A. J. Boult.—(C. H. 
Koyl, United States.) 


11,111. Puriryine Water, A. J. Boult.—(C. H. Koyl, 
United States. 

11,112. Sorreninc Water, A. J. Boult.—(C. H. Koyl, 
United States.) 

11,118. Book Houpgrs, M. Z. F. Rosario, London. 

11,114. EnpLEss PuLtrys, G. Leask and R. G. Dinnan, 
London. 

11,115. Comsprnep Cueck Hooks, G. J. H. Henrici, 
London. 

11,116. RerricrratTor Cars, M. E. Schmidt and T. J. 
Ryan, London. 

11,117. Cuucks for Manprits of Latugs, F. Mende, 
London. 

11,118. Mirre Currinc Macuines, J. W. Oliver, 
London. 

11,119. Vatve Gear for Steam Enarngs, O. Jackson, 
London. 

11,120. PLoveus for ELecrric Cars, J. B. Gottsberger, 
London. 

11,121. Preventing of Borries, L. F. 
Bizouarne and E. Kugler, London. 

11,122. Dryinc Exuaust Stream, H. H. Lake.—(Z. F. 
N. Baldwin, United States.) 

11,123. Rasp-curtine Macutyes, H. H. Lake.—(J/. A. 
McHardy, United States.) 

11,124. INCANDESCENT Gas Lamps, P. Wigley and E. A. 
Arculus, Birmingham. 

11,125. Ovursipe Winpow Buinps, J. O. Sérensen, 
London. 

11,126. CarBuRATORS, G. Roubeau and M. F. L. de 
Lesly, London. 

11,127. TRary-sTarRTING INpicaTor, J. E. Spagnoletti 
and R. O. Graham, London. 

11,128. INcanpEscent Wick Burners, W. P. Thomp- 
son.—(/. Rubinstein, Germany.) 

11,129. INDIcaTING CouRsE at Sea, J. R. Bertelsen, 
London. 

11,130. DeracHaBLE Coat ApsusTMENTS, D. Nable, 
London. 

11,131. BripLe AttacuMENT, T. Winterton, London. 

13,132, Apparatus for CiGars, A. 8. 
Druiff, Liverpool. 

11,133. Wickets for Cricket, J. Salmon, Liverpool. 

11,134. ExpLosion Enoings, J. G. Eccles and H. W. 
Gabbett-Fairfax, London. 

11,135. Drivinc Motor Veuicces, H. Stedman, J. T. 
Robson, and C. H. Marsden, London 

11,136. Furnaces, G. M. Bishop and F. J. Hughes, 
London. 

11,137. Receprac.es for Russisn, G. Oliver, London. 

11,138. SELF-PROPELLED VEHICLES, H. Edmunds and 
T. Browett, London. 

11,139. GaRmMENT Fasteners, J. G. Lorrain.—(The 
Consolidated Fastener Company, United States.) 

11,140. Raptat Trucks, J. G. Lorrain.—(F. C. Esmond, 
United States.) 

11,141. INCANDESCENT MANTLES, The New Sunlight 
Incandescent Company, Limited, and G. H. Lewes, 
London. 

11,142. BAND-BRAKE for Bicycies, J. H. Punchard, 
London. 

11,143. Loom Harness, P. A. Wagner, London. 

11,144. SuPpPoRTING SMALL-ARMS on CycLgs, O. Thorn, 
London. 


20th June, 1900. 


11,145. The Victrorta Book Rest, R. Dilworth, St. 
Helens, Lancashire. 

11,146. CANTILEVER Brackets, T. W. Twyford, Bir- 
mingham. 

11,147. SPrED SprnninG Macuryg, C.S8. MeConnan, 
Liverpool. 

11,148. Friction Gear, R: Thomson and H. Girdle- 
stone, Aberdeen. 

11,149. TELEPHONE SwitcHBoarRDs, A. Whalley, War- 
rington. 

11,150. Apparatus for CLEaNinG Fruit, J. Campion, 
Wolverhampton. 

11,151. Cammney Stack Covert, J. Smith, Derby. 

11,152. Steet SawinGc J. Hill, Derby. 

,153. Boots, W. P. Fraser, Leith. 

11,154. Screens for Potato Diacers, J. Grace, St. 
Helens. 

11,155. Cask for Storrnc Bicycies, J. L. Ash, Bir- 


mingham. 

11,156. Apparatus for Ratsinc Buiinps, T. Hill, Bir- 
mingham. 

11,157. Cases for Smatt Articies, T. E. L. Startin, 
Birmingham. 


11,158 Water Jackets for CytrnpErs, S. Forrester, 
Derby. 

11,159. Uncouptinc Rattway Wacons, E. Mackay, 
Glasgow. 

11,160. Lusricators, H. Jelley, Coventry. 

11,161. DisTeNDIBLE Tires, W. Andrews and F. W. M. 
Pedley, Birmingham. 

11,162. CRysTALLIsING Conrections, H. T. Wrigley, 


York. 

11,163. Macnines, J. K. Macdonald.—(The 
Singer Manufacturing Company, United States.) 

11,164. Grip for GotF CLuB Hanpbies, W. M. Mollison, 
Glasgow. 

11,165. FLUIp-pRessuRE Gauces, W. J. Goudie, Glas- 


gow. 

11,166. MakrnG an ALLoy of IRon and Hyprocen, G. 
W. Gesner, Dublin. 

11,167. Saw Apsuster, A. C. Saxton, Manchester. 

11,168. STENTER Cups, C. L. Jackson and E. W. Hunt, 
Manchester. 

11,169. APPARATUS for DRAWING OFF Liquips, A. Brake, 
London. 

11,170. Doors for CHimneys, &., M. T. Lander, 
London. 

11,171. Cuimygy Tops and VenTILaTors, M. T. Lander, 
London. 

11,172. Styte Ticket for Textites, L. T. Edminson, 
G. B. and J. T. Blair, Manchester. 

11,173. AceTYLENE Lamps for Cycues, C. T. P. B. Kent, 
London. 

11,174. Spoons, S. J. W. Bowller, London. 

11,175. Fire-Hosgs, E. A. Walford, London. 

11,176. StartinNG Macuines for Race Horssgs, C. W. 
Crowley, St. Louis, United States. 

11,177. Automatic Drop Fixtures, H. M. Sturgis, 
St. Louis, United States. 

11,178. Liyinc Casks, W. H. Haslett and H. 8. Russell, 
London. 

11,179. Pencit SHarpeners, F. E. V. Baines, Black- 
heath, Kent. 

11,180. ManuFractuRE of Boots, J. Mason, Birming- 


am. 
11,181. Patrerns for Dravcntinc Garments, W. 
McDowell, London. 
11,182. Explosion Enotnes, F. Lagoutte, London. 
11,183. OvEN Doors, F. and A. Davies, Birmingham. 
11,184. Printinc Puates, F. Maclure and A. E. L. 
Baillon, London. 


11,185. TuRN Burrons, F. G. Sage and H. Holland, 

London. 

11,186. Sprina Catcurs, F. G. Sage and H. Holland, 
London. 


ondon. 

11,188. Breap, L. Conolly and The Hony Bread and 
Flour Company, Limited, Liverpool. 

11,189. Lintneas, J. de Long and J. B. d'Homergue, 
Liverpool, 

11,19. Swircuss, Siemens Bros. and Co., Limited.— 
(Siemens und Halske Aktien Gesellschast, Germany.) 

11,191. Looprrs, J. Ricketts, Wolverhampton. 

11,192. ** Cusr,” H. le Bas, Sevenoaks, Kent. 

11,193. Prvorrp Winpow SasuHes, A. J. Skillman, 
London. 

11,194. Rina-sPINNING Macutng, M. D. Lehmann and 
C. O, Schimmer.—(A. Hampel, Bohemia.) 

11,195. CycLk Brakgs, P. J. Parmiter, London. 

11,196. Sargery Pins, A. Thissen, London. 

11,197. Printing on Guass, F. W. Gauntlett and J. H. 
Lloyd, London. 

11,198. SHares, W. Hernsby and J. Lowson, 
London. 

11,199. Rotter for Crusnine, J. C. Wegerif 
London. 

11,200. Hammock Support, L. Hewitt, Birmingham. 

11,201. Conpuir for Heatina by Steam, B. Fiirth, 
London. 

11,202. Tirgs for W. Hann and R. Brown, 
London. 

11,208. SianaLutine at Sea, H. J. Salter and T. A. 
Lambert, London. 

11,204. PorTABLE Foross, W. and E. Allday, London. 

11,205. Ice Box, Southall Bros. and Barclay, Limited, 
and O. K. Hunt, London. 

11,206. Ececrric Swrrcues, G. W. Partridge and G. K. 
B. Elphinstone, London. 

11,207. DistriputTion of Evecrriciry, L. Andrews, 
London. 

11,208. SIGNALLING APPARATUS, F, J. Warden- 
Stevens, London. 

11,209. Drawine Routs, W. F. Reid and The Velvril 
Company, Limited, London. 

11,210. Maxine Fiy-catcHers, O. I, Milne, London. 

11,211. Drivinc Mecnaniso for Cycies, A. W. Tidbury, 
London. 

11,212. Printixc Macutngs, F. R. E. Koehler and C. 
W. Woodcock, London. 

11,218. Virwinc SupeRPOsED ImaGEs, A. Sauve, 


11,215. Periopic Uritisation of Power, M. Gehre, 
Liverpool. 

11,216. ReouLatine the TEMPERATURE of SUPERHEATED 
Stream, E. Konig, Liverpool. 

11,217. Materia for Evectric Wires, G. E. 
Heyl-Dia, Liverpool. 

11,218, TELEGRAPH TRANSMITTING Devices, H. V. Gill, 
Liverpool. 

11,219. SuspenDERs, C. H. Turner, Liverpool. 

11,220. Topacco Pipgs, R. Leathwood, Liverpool. 

11,221. PNgumatic Tires, H. B. Harris and R. Yelland, 
Liverpool. 

11,222. Testina Dratys, R. Ravenor, London. 

11,223. Sarety Cut-orrs, P. J. Macdonald, London. 
1,224. Pencit Hotpers, G. Hogg, sen., London. 

11,225. RepucinG Vatvks, J. von Hiibnerand I. Mayer, 


ondon. 
11,226. Steam Inver Vatvgs, G. A. Schéche, Dresden. 


2lat June, 1900. 


11,227. One Rotary Toy, H. R. Foley, Bir- 
mingham. 

11,228. ANTI-vVIBRATOR for Cycies, F, R. 8. Eeles, 
Bradfo 

11,229. Coutissr,” A. Sewell, London. 

11,230. VARIABLE Speep Gear, C. Capel and J. A. Peirce, 
London. 

11,231. Parts of Cycte Lamps, C. A. and F. J. Miller, 
Birmingham. 

11,232, Automatic CoupLinG for RatLway VEHICLES, 
J. Jackson, Coventry. 

11,233. Covertines for the Sgats of Tram Cars, W. L. 
Buckley, Manchester. 

11,234. Seats, A. J. Dougan, G.T. Wheatley, and A. R. 
Fulton, Motherwell, Lanarkshire. 

11,235. INTERNAL ComBusTION Enctngs, V. R. Nicholson, 
Cork. 

11,236. Macuing for Twistryc Yarns, A. T. Malvin, 
Manchester. 

11,237. Sapp.xs, E. Harrisorf, Manchester. 

11,238. Evaporatine Liquips, J. E. Tolson and D. 
Haigh, Halifax. 

11,239. RirLe Support, J. P. Hughes, Manchester. 

11,240. WHEEL Scrapers, The Malt Com- 
pany, Limited, and R. Clucas, Manchester. 

11,241. Game of J. Y. Johnson.—{J. Scott, 
India.) 

11,242. ExpLoston Motors, E. Gifford, Coventry. 

11,243. PoLarisEp E.ectric BE Lt, The British Electric 
Works Company, Limited, and B. Brander, Bir- 
mingham. 

11,244. Brush Mecnanism, W. E. Layland, 
Leeds. 

11,245. Propuctna ALKALI CyANIDEs, J. Grossmann, 
Manchester. 

11,246. Ciip for Necktres and Suspenpers, L. Myers, 
Birmingham. 

11,247. INTERNAL ComBusTION Encines, W. G. Heys.— 
(J. J. Heilmann, France.) 

11,248. PLant Support, F. C. Watts, Chislehurst. 

11,249. THRow-ouT MECHANISM for PAPER MACHINES, 
T. C. Dexter, Glasgow. 

11,250. ReauLatina Fiow of Ligquip, P. W. Harrison 

d T. Webb, St. Helens. 

11,251. ENveLopr, H. Schmitz, Berlin. 

11,252. Harpentne Steet, O. Gentsch, Magdeburg, 
Germany. 

11,253. Spinnino Can, J. Tattersall, Glasgow. 

11,254. Courtine for Trarns, D. Meller, Baden, Ger- 


many. 
11,255. MAKING ELECTRICAL INSULATORS, A. W. B. Pear- 

son, London. 
11,256. Havtace Cup for Tramways, J. Whalvin, 


11,257. Hostrry Manuracture, I. Briggs, jun., 
Birmingham. 

11,258. for Coatrnc SHeets of Paper or 
Ciotu with VarnisH, H. Loveitt and A. E. Carrie, 
London. 

Frepinc Steam Borers, A. Coufalik, 
Lo 


ndon. 
11,260. Evectric Accumutators, A. Tribelhorn, 
London, 
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11,261. Manrixs for INcANDEScENT Gas Licutina, J, 
Nowman, London, 

11,262, ConveRTIBLE Coucnes or Seats, F. J. Bobby, 
London. 

11,263. Execrric Lamps and Firrinas, H. Hirst, 
London, 

11,264. Evecrric Distrinution Swircnpoarps, H. 
Hirst, London. 

11,265. WarrRPROOFING Composition, H. D. Heather, 
London, 

11,266. Srationrry, M. Ryan, London, 

11,267. Tites, O. Imray.—(The Opalite Tile Company, 
United States.) 

11,268. Apparatus for Compressina Gas, J. Gore, 
London. 

11,269, AgRiryina Liquips by Aromisation, M. Drys- 
dale, London. 

11,270. Intuminant Appiiance, &c., A. G. Dowle, 
London. 


J. Hofbauer, London. 

11,273. Razor Strops, L. Berger, London. 

11,274. OutsipE Seats of Omnipuses, E. Greenwood, 
Manchester. 

11,275. Means for CarRyING J. Jarvis, 
London. 

11,276, Srgam Generators, W. Hornsby and D. Roberts, 
London. 

11,277. PHorogkapHic Cameras, H. Ernemann, 


11,278, Cycte and Orner Lamps, T. Shepherd, 
London. 

11,279. Fotpinac Hancer for Dresses, W. H. Aish, 
London, 

11,280. Steam GENERATING Apparatus, H. A. Fleuss, 
London. 

11,281. FEED-WATER MecuanisM, H. A. Fleuss, 
London. 

11,282. Hamoegrs, F. W. Tannett-Walker, London. 

11,288. Gas Enarnes, Willans and Robinson, Limited, 
and H. C. Powel, London. 


SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


648,601. CENTRIFUGAL APPARATUS FOR CasTING, F. 
G, Stridsberg, Stockholin, Sweden. — Filed June Vith, 
1898, 

Claim.—(1) A centrifugal apparatus for castin 
ingots, comprising a tilting support, a rotary mould 
journalled in said support and having an extended 
operating shaft, a wheel operatively connected with 
said shaft and arranged to tilt therewith, and a 
plurality of independent driving wheels arranged in 
different positions, said wheel on the tilting support 


being adapted to separately engage said driving 
wheels to rotate the mould, substantially as described. 
(2) In combination, the tilting casing or support, the 
plurality of rotary moulds journalled therein, the 
driving shaft operatively connected therewith, an 
operating wheel / carried by said shaft, and a plurality 
of independent driving wheels adapted to be sepa- 
rately engaged by said wheel /, substantially as de- 
scribed. 

648,734. APPARATUS FOR CYLINDRI- 
cAL BorLer oR OTHER SHELLS, J. Y. Foster, 
Preston, England.—Filed September 25th, 1899. 

Claim.—In multiple drill apparatus for cylindrical 
shells and the like, the combination with a plurality 
of standards and brackets vertically adjustable there 
on, of a ring frame carried by said brackets, having an 


648734] 


annular channel therein, an annular wheel fitting and 
rotatable in said channel and provided with two sets of 
teeth, a driving pinion carried by said ring frame and 
meshing with one sct of said teeth and a plurality of 
drill spindles mounted in said ring frame and pro- 
vided with pinions meshing with the other set of sai d 
teeth, 


11,187. Counrer Catcues, F. G. Sage and H. Holland, — 
11,271. Lirk-BELTs, F. Holthausen, London. 

| | London. 
| 
| 
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11,214. Pursss, J. G. Hofle, Liverpool. 
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